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C.lur:trics arc referred to by· the names that were in official use at the time the relevant data were collected. 
The designations employed and the presentation of material in this publication do not imply the expressions of 

any opinion v;hatsoc\·er on the pan of the Secretariat of the United Nation., Industrial Development Organization 
concerning the legal status of any country. territory. city or area or of its authorities. or concerning the 
delimitation of its frontiers or boundaries. 

Where the designation country or area appears in the heading of tables or figures. it covers countries. 
territories. cities or areas. 

In some tables and figures. the designation .. developed"" and ""de\-cloping·· economics is intended for statistical 
convenience and does not neceuarily e'prcss a judgement about the stage reached by a particular country or area 
in the de\·elopment process. 

~fatenal in this publication may be freely quoted or reprinted. but acknowledgement is requested. together 
with a copy of the publication containing the quotation or reprint. 

Mention of firm names or commercial products does not imply endorsement by UNIOO. 
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Preface 

The l .)<)()s continue to fulfil their prophecy of being a turbulent decade. The trends set in motion in 
1990 took "n a particular intensity in 1991 and 1992. Events such as the demise of the Soviet Union. the 
break up of Yugoslavia. the unrelenting transition to a market economy in Eastern and Central Europe. 
and the !:low but sure defeat of apartheid were prominent features of change and arc nrvcycd in the 
present Global Report. 

Jn the economic sphere the persistence of gloom and recurrence of past practices make for 
despondency. In the trade negotiations conducted under the General Agreement on Tariffs and Trade 
(GA TT} stalemate prevails while new and various trade barriers are being devised. Huge trading blocs in 
terms of income as well as population are being formed as the rich countries endeavour to maintain their 
prosperity. By pursuing deflationary policies they continue as in the past to transfer the cost of high 
interest rates to developing countries. 

After the lost decade of the 1980s. the developing economics C\f Latin America arc slowly regaining 
momentum. They have made structural adjt.:stmcnts, albeit at a scnous loss in terms of output foregone. 
The reverse capital flow from the South to the Nonh has been halted, and Latin America is now 
attracting foreign investment. As industrial growth revives in Latin America and maintains its rapid pace 
in Asia. high interest rates and sluggish demand from the Nonh present possibic obstacles. For the 
legions of unemployed in the rich and poor countries it is of paramount imponancc that growth be 
swift!y revived in the developed market economics. 

The adoption of market-oriented policies in preference to central planning has been taken most 
seriously in Eastern Eurl)pe. These economics arc experimenting with the wholesale privatization of a 
publicly owned economy. This experiment offers opportunities and poses challenges. Yet other 
countries. developed and developing alike, are coming to realize that the ways of implementing 
privatization arc as numerous as the reasons for wanting to do so. The imponancc of privatization as a 
favoured policy tool cannot be denied. This year's Global Report has thus taken up privatization as its 
special theme in an endeavour to help policy makers contemplate privatization for the first time as well 
as to reassl.'rc those who have embarked on that course and might be encountering problems. 

Even after 200 years. the process of industrialization remains a challenge to our ingenuity. To 
achieve sustained industrialization over a long period of time calls for an ability to adapt to constant 
change. That self-same adaptability. ho.vcvcr. has to permeate to all sectors of the economy since 
industrialization is a process that transforms non-industrial sectors as well: the key lies in symbiosis 
rather than polarity between industry and agriculture, and between manufacturing and services. As 
industrial ~rowth proceeds, labour productivity increases and fewer workers are required for the same 
volume of output. Only in exceptionally fast-growing economies does employment in manufacturing not 
shrink as a result. As productivity g.~ms are passed on in the form of lower prices, maraufacturing value 
added docs not expand apace with volume; the result is a drop in the share of manufacturing in national 
income. Increasingly services arc claiming pride of place in terms of their share in national income and 
the size of the work-force. This, however, should be looked upon as a positive outcome of indu-;trialization 
and not as a sign of its decline. Growth in labour productivity is the sole guarantee of a rise in real 
incomes. while the drop in the relative price of manufactures is a continuing benefit to consumers. The 
strength of the industrialization proc~ss lies in its achieving conrinued technical progress while 
maintaining its constant upward pressure on the impro\·ement in living standards over the long term. 

In championing industrial growth UNIDO docs not underestimate the difficulties of it' 
achievement. nor does it belittle the contribution of other economic activities. The key concept is one of 
interdependence between industry and the larger economy. between the indui;triahzed ric~ countries and 
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the industrializing poor ones. between economy and ecology. The task of UNIDO is to help in this 
industrialization process by seeking the best ways of harnessing that interdependence. To this end. this 
year·s <ilobal Report covers issues related to technological interdependence. the efficiency of 
pri\·atization and the strategies applied to build up human skills and institutions. The wealth of solutions 
prepared is supplemented by sectoral studies and a detailed statistical annex. 

UNI DO is dedicated to the task of furthering balanced global industrial growth. The search for 
solutions is a continuous process. fa·er since its first issue in 1985. the Global Report has endeavoured to 
reflect on current policy issues that arc constantly changing. As I enter my final year of office, I am 
doubly conscious of the achievements of UNI DO to date and the challenges ahead. I hope this Report 
will be useful in furthering industrialization 2nd strengthening still further the commitment of UNI DO 
to the task of assisting developing countries. 

DOMINGO L. SIAZON, Jr. 
Director-General 
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.Preface 

La prophetic selon laqucllc les annees 90 scraient une decennie tumuhueuse ne s'est toujours pas 
demcntie. Les tcndances qui se sont dessinees a partir de 1990 se sont encore accentuees en 1991 et 1992. 
Parmi t:s boulcverscments examines dans le Rapport figurent la disparition de l'Union sovictiquc. la 
dislocation de la Yougoslavic. la marche sans rclache vers l'cconom1c de marche en Europe orientate ct 
centrale et le demantHemcnt lent mais inexorable de l'apartheid. 

Dans la sphere economique. le marasme persistant et la reapparition de pratiques anciennes ont cu 
un effct dcmoralisant. !.es negociations commcrciales engagees dans le cadre de l'Acccrd general sur lcs 
tarifs douanicrs ct le commcrct' (GA TT) sont au point mort alors quc s'erigent de nouvelles barricres 
commcrciales. On assiste a la creation de blocs commerciaux gigantesques, tant par le revenu quc par la 
population, lcs pays riches s'auachant a preserver leur prosperite. Appliquant des politiques 
deflationnistes, its s'efforcent. comme par le passc. de transfercr le emit des taux d'interet elcves aux 
pays en developpement. 

Aprcs unc decennic perduc, les pays en dcveloppement d' Amcrique latine renouent peu a peu avec 
la croissance. Its ont procedc a des ajustements structurels, mais its ont, de cc fait, considerablement 
ampute lcur production. Le flux des capitaux du Sud vers le Nord s'est inverse el I' Amerique latinc attire 
aujourd'hui des invcstissements ctrangcrs. La croissance industrielle ayant etc relancee en Amerique 
latine ct s'etant poursuivic a un rythme soutenu en Asie, cc sont aujourd'hui les taux d'interet clevcs et 
la demande ancmique du Nord qui font problcmc. En raison du chomage massif quc connaissent pays 
riches ct pauvres. ii faut imperativement que les pays developpes retrouvent le chemin de la croissance. 

Les pays d'Europe orientate sc sont prononces nettemcnt pour unc economic de marche et ont 
abandonne l'economie planificc. Its se sont engages dans la privatisation integralc de l'activite 
economique jusqu'alors domir.cc par l'Etat. Une telle politiquc est riche de promcsscs mais les ecueils 
sont nombrcux. D'autres pays. dcveloppcs el en devcloppemcnt, ont pris conscience du fail que lcs 
methodcs de pri"·atisation ctaicnt aussi nombrcuses que les raisons militant en sa faveur. La privatisation 
dcmcurc un outil economique dont l'importance est incontestable. Aussi, le Rapport met-ii la 
privatisation en excrguc dans le souci d'aidcr les gouvernants qui envisagent d'avancer dans cctte voie ct 
de rassurcr ceux qui l'ont deja choisie ct pourraient sc heurtcr a des difficultcs. 

Vieux de plus de dcux cents ans. le processus d'industrialisation nous impose neanmoins une 
rcmisc en cause permancnte. Toutc industrialisation de longuc haleine suppose unc faculte d'adapta­
tion au changemcnt. Or. cettc aptitude doit se manifcstcr dans tous lcs sectcurs de l'economic, <:ar 
!'industrialisation a aussi des incidences sur lcs sectcurs non industriels. C'est dans la symbiosc cntrc 
industric ct agriculture. d'unc part. ct production ct services, d'autre pan, qu'est la clef du succcs. 
A mcsurc quc la production industrielle augmente, la productivite du travail progrcssc et le nombre 
des cmplois nccc'isaircs a une production Constante s'amcnuise. Les sculs pays qui echappcnt a la 
contraction de la main-d'ceuvrc dans le sectcur manufacturier sont ceux qui connaisscnt unc croissancc 
cxccptionncllemcnt rapidc. Les gains de productivite sc traduisant par une baisse des prix. la valcur 
ajoutee manufacturicre nc progresse pas au mcmc rythme quc le volume de production. d'ou un rccul 
de la part de l'industric manufacturierc dans le rcvenu national. Le scctcur tertiaire prcnd pcu a peu la 
part du lion dans le rcvcnu national ct la main-d'ceuvrc. Ccttc evolution doit neanmoins ctrc consideree 
commc un cffct positif de l'industrialisation ct non comme un signc de declin. Sculc unc progression de 
la pl('ldl•ctivite du travail peut garantir unc haussc des revenus reels ct, partant. une baisse relative du 
prix des produits manufactures. dont profitc le consommateur. La force du processus d'indmtrialisation 
tient au progres t.:chniquc continu qu'il cngendn: ct a l'::unelioration a long tcrmc C:u nivcau de vie qui 
l'accompagnc. 

Defcnscur acharne de !'industrialisation. l'ONUDI ne sous-cstimc pas lcs obstacles rcncontres, pa~ 
plus qu'elle nc mescstime !'importance des autres activitcs cconomiqucs. Dans cc domaine. le mairrc mot 
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est interdependance: interdependance de rindustrie et du reste de ractivite economique. des pays riches 
industrialises et des pays pauvres en voie d'industrialisation. ct aussi de l'economie et de l'ecologie. 
l.'O:'\lJDI a pour \'ocation de favoriser cc processus d'industrialisation en s'effor~ant de trouver les 
meilleurs moyens de promouvoir cette interdependance. C'est pour cette raison que le Rapport examine 
les questions que soulhent l'interdcpendance technologiquc. l'efficacitc de la privatisation et les 
strategi~s visant a renforcer les ressources humaines et les organismes d'appui. Les mu!!ipl·::s solutions 
proposfr-; -;ont completces par des ctudcs sectoriclles et une annexe statistique dctaillee. 

L'0'.'IUDI est tout entiere devouce a sa mission de promotion d'une croissance industrielle 
mondiale equilibree. La recherche de solutions est un processus sans cessc rcnouvclc. Depuis la premiere 
parution du Rapport en 1985. on s'cst cfforce d'y faire le point sur les questions toujours diffcrentes que 
pose l'indL•strialisation. Alors qu'il nc me reste plus qu'un an a la tcte de l'Organisation, fai pleine­
ment conscience des succes que l'ONUDI pcut porter ii son credit ct des defis qu'cllc dcvra rclcver. 
Jc forme le \'~U que le Rapport contribue a promouvoir !'industrialisation ct a rcnforccr encore 
!'engagement de l'ONUDI en favcur des pays en dcveloppcment. 

u Dir~ctnir giniral. 

DOMINGO L. SIAZON Jr 
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IlpeAHCJJoeue 

npcncn·.1aHllC 0 TOM. 'ITO .11ecrrHJ1CTHC 90-x ro.llOB 6y.llCT HCCDOKOAHblM. npoAOnlltaCT onpaB.llblBaTb ccful. 

TcnncHUHH. KOTOpbre npoHHnH ce6• a 1990 ro.11y. CTaJiH ell(e 6onee OT'fCTnHBblMH a 1991 H 1992 ro.aax. K •mc..1y 

i.:pynHblX ncpeMCH. KOTOpble npoHJOwnH B 3TOT nepHO.ll H pacCMaTJ>HBalOTCJI B HaCTO•ll(CM fno6a.1bHOM .amrnanc. 

oTHOC'iTOI TaKHC co6b1TH•. KaK npe1tpall(CHHC cyll(eCTBOeaHllJI CoBCTCKoro Co101a. pacna.ll IOrocnaaH11. pcwH­

Tc.1bHblH nepexo.ll K pb1HO'IH()A 3KOHOMHKC a c-rpaHax Bocro'IHOA H UeHT)>3nbHOA Eaponbl. a TaKllCC MC.ll.'JCHHOC. 

110 HCH16elltHOC HC'le1HOBCHHC anapreHna. 

lfTo KacacTa 3KOHOMHt'H. TO ee HblHCWHCC He6naronon)"IHOC COC'TOllHHC H BOlBpaT K npellCHHM MCTO.llaM He 

naroT OCHOB3HHft wr• OnTHMH3M3. ToprOBblC neperoaopbl. npoBOJUIMblC B paMKaX feHepanLHoro cornaweHH• no 

TapH<IJaM H -roproane (f A TT). lawnH a i-ynMK; pa1pa6aTWealOTCJI nnaHbl BllC.llCHH BCCBOlMOllCHOro po.Ila HOBblX 

ToproRblX 6api.cpoa. «l»<>pMHPYIOTCJI orpoMHblC roprOBblC 6nOKH CTJ>3H c Y'ICTOM )p<>BH• JlOXO.llOB ti pa1MCpoe 

H3CCnCHH• no MCJ>C Toro. K3K 00f3TLIC CTJ>3Hbl CTpCMllTCJI OOeCDC'IHTb CBOC Jl3nbHCHWCC Up<>UBCTaHHC. npo!IO.ll• 

nc<t>mn{HOHHYIO nonHTHKy. 3TH CTJ>3Hbl npononlltalOT, K3K H npelltJle. nepeKna,llbl&aTb 6pcM• BblCOKHX npoucHT­

HblX CT3BOK Ha pa1BHBalOll(HCC. CTpaHbl. 

nocnc HanpaCHO llOTpa'ICllHOfO npoWCJ1WCf0 JlCCITHJJCTH• 3KOHOMHK3 pa1BHBalOll(HXC'i CTp3H JlaTHHCKOfl 

AMcp11KH nocrcneHHO Ha6HpaeT cany. B 3THX crpaHax 6wnH ocyll(ecraneHbl crpyKTypHble 111McHeH1111. xoT11 

JTOMY npenmccreoeano. K COlltanCHMIO. 3Ha'IHTCnbHOC COKpall(CHHC OO"bCMa npoH1BO.llcrea. OcraHOBnCH OTTOK 

Kamrrana c IOra Ha Ceaep; JlaTHHC1ta11 AMepH1ta craHOBHTOI perHOHOM. a KOTopbrft Ha•rHHaCT noci-ynaTb ace 

6o.1r.ru11ft o6DCM HHocrpaHHblX HHBCCTHUHft. Bo1MOlltHblMH npen11TCTBHllMH Ha nyTH BHOBb aKTHBHo pa-ia11eato-

1ucftc11 npoMbllllneHHOCTH JlaTHHCKOA AMCpHKH H coxpaHlllOl.J.(Cft BblCOKHC TCMObl pocra npoMblW.1CHHOC'Tlt B 

A-11111 HBn11roTC11 BblCOKHC nportcHTHhlc craeKH 11 e11nblft cnpoc co cropoHbr Ceeepa. !ln• apMMA 6c1pa60TH1>1x e 

6oraTblX H 6c.nHblX crpa11ax ncpeocreneHHOC lHa•teHHC HMeeT CKOpeftwec BOCCT3HOBnCHHC TeMnOB pocT3 B 

crpaHax c palBHTOA pt.1HO'IHOA 3KOHOMHKOft. 

CTpaHbr Bocro•1Hoft E11ponhr eccpbCl npHcrynHnH K nepexony OT ueHYpan1110eaHHOro nnaH11poeaH1111 " 

co-.111aH11to on11paror.ueAc11 Ha pbrHOK 3KOHOMHKH. B 3THX c-rpanax npe.llnpHHHMaeTCll nonbrTKa ocy11.tCCTBUT1. 

IUHpoKOM3CWTa6Kyro npHB3TlllaUHIO rocynapcreeHHOro CCKTOpa 3KOHOMHKH. 3TOT 3KCnepHMCHT OTKpb1B3CT 

lllHJ>OKllC BOlMOlltHOCTH H OJlHORpeMCHHO CT3BHT HOBblC l3.ll3'1H. B TO lltC BpeMll Jlpyrne crpaHbl. K3K pa"JBHTblC. 

TaK H pa1BHBalOl1llleC11. H3'111H3IOT UOHllM3Tb, 'ITO "YT" ocy11teCTBnCHHll np11BaTHl3UHll CTOJ1b lite MH0fO'lllC..1CHHbl. 

KaK II llPll'lllllbl. KOTOpb1e np11aen11 K ee ocyll(CCTBnCHHIO. 3Ha•ICHHC np11BaTlll3UHH KaK 0.llHOro 111 Ha116onec 

llJ>C.llllO'ITHTenbHblX lnCMCHTOB nonHTllKll HCBOlMOlltHO OTpHUaTb. no3TOMY B ,llaHHOM fno6aJ1bHOM llOK,13.[lC 8 

K3'1C:CTRC CllCllH3nbHOA TCMbl 8bl.llCJ1CHbl aonpocbl npHB3THl3UHll, c TCM 'ITOObl OOMO'lb JlllpeKTllBHblM opranar.i 

IUICpBblC rny6;«e paCCMOTpeTb 3Tll aonpocbl. a TaKlltC acen11Tb yeepeHHOCTb B Tex. KTO yllte acrynHJ111 Ha :JTOT llYTb 

II. BO"IMO>ICHO. CTanKllRalOTCll np11 3TOM c npo6neM3Mll. 

ilalKC cnycr11 200 nCT llJ>OUCCC llHAYCTpHa.'IHlaUHH llOCTOllHHO -rpe6yeT OT Hae llJ>OllBJJellllll BCCX 1131JlllX 

COOCo6HOCTCi'f. !\nll o6ccnc•rcHllll YCTOi'f 1111BOrO npoMblWnCHHOro p31BHTHll B TC'ICllllC Opo.llOJ1lltHTC.1hHOro ncpllO· 

na BpeMCHH nco6'm.llHMO a,llanT11poeaTbCR K nocro11HHO 111MeH11ro1uHMc11 ycnoe1111M. OnHaKo Ta Kall lite cnoco611ocr1. 

K ananTal{llll JlOJJlltHa npoRBJ111TbCll BO BCCX CCKTOpax 3KOHOMHKll. nocKonbKY llH.llYCTpH3nll"J3Ullll BC/lCT TaK:«C " 

ll"JMCllCllHl!M II 8 11enpoMbllllJ1CHHblX CeKTopax: pemeHHCM RBnllCTCll CKopee CHM6llO"J npoMblllJJJCHHOCTll H CC.1b­

CKOro XffJlll'tCTBa, a T3klltC 11po111ROACTB3 II C<i>epbl ycnyr. a HC HX flpoTllBOllm.Tal'JlCHllC. no MCpe pa·JBllTllll 

npoMt.1111ncHHOCTH pacrcT 11po111&0.llHTCnbHOCTb TPY.lla. H Jlnll Bbmyc1ta ananor11•1Hor·:> o6"bcMa npouy1tu1111 Tpc-

6yeTc11 ace MCHbWC pa6o'IHX. C0Kpar.uen11e 1aH•TOCTH He npo11cxonHT n11wb a CTpa11ax c 11c1t111<>•111Tc.1bHO 

BhlCOKllMll TCMllaMll lKOHOMH'ICCKOfO pocra. nocKOnbKY pocT llp<>HlBOllHTCJJbHOCTM npo118,111CTCll B BllAC CHfflkC· 

llHJI llCll. TCMllM YBCJ1H'ICllllll no6aaneHllOA CTOllMOCTH o6pa6aTblBaJOUtel't npoMbllllnCHHOCTH OTCT3K)T OT TCMllOR 

yecnn•1c111111 o6i.c:Ma 11po11·.1sonCTaa; a pe1ynbTa7e 3TOro npo11cxontrr coKpa1uc1111e nonH 06pa6aTb1RaK>111d1 

npoMi..1w,1eHHOCTH B H3UH0113J1bHOM .llOXOJlC. 06c.nylltlf83JOll.HC 0Tpacn11 )KOHOMllKll B1>1crynat0T Ha ncpsoc MCC'TO. 

)"IHThlR311 "" Jl0.1IO R H3UHOH3nbltoM noxone If •111cneHHOCTb "JaHHTOl't B HllX pa6o•1el't CH.1bl. 0JlH3KI) JTOT 11po11ccc 
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c1c;iycT p3C043TJ>H83Ta. B IC3'fCCTllC OO!IOlDITCJlwtoro pc-sy.:tbTaTa HHJlYCTPKL'IK'lallKK. a HC lt31t Dptl"JHa .. ec 

oc.ia6.1CHHJI. POCT npolOllOJUfTC.1WIOCTH TJ>Ylla - CJlKHCTllCHHU rapa11T11J1 DOBWWCHIUI pcailwtOro JlOXOJla. npK 

:JTOM CHH:.KCHHC OTHOCHTCJlwtoA llCHW roroaoA OJ>OJlYltllKH HCIOMCHHO awro.l(HO All• notpe6HTCJ1CK- 3anon>M 

ycncwHoro npoMWW.'ICHHOro pa'.1811'1119 H11•CTOll o6ecnC'fCHHC HCnpcpwBHOfO TCXHK'tCCXOro npor]k-cca B ycno­
BHU: llOCT011HHOro Il3B.'ICHU B cropo11y HCylCJIOHHOro OOBWWCHK• ypoBIUI ll:K3ffH_ 

Bwcryna• '.J3 npowwUU1cHHwA pocr. IOHHno CO'.JHaCT TPYJlHOCTH. cu-iaHliwc c cm o6ecnc'fcHHeM. n Ke 

yMa.'l•eT aall:Horo 3Ha'fCHHJI JlP)'lllX Blf.llOB 31COHOMR"ICCKoA llCneJIWIOCTH_ Knto'teaoA l[OHUCRllHCli HJt•eTa 

.. OHllellllH• BUHMO'.JallHCllMOCTH MC*AY DpoMWWJICHHOCTWO H 31tOHOMKICoA B llCJIOM. MC*AY 6oraTMMK DpoMblW· 

.1CHHO palBllTWMH crp3H3MH H npouccco:1e r.HAycTpHaJllOallKH 6eAHWX CTpaH. MC*AY 31COHONHl[OK K 31CO!JOnteil_ 

3:l!la'fa IOHHno '.J3Mt0'taCTCJ1 a TOM. 'f'To6w nOMO'tb 3TOMY np<>Llcccy HHJlycTpliaJltoallHK nyttM noHora 

HaH6o.'leC ~ltTIIBHWX nyreA HCOOJlb30BaHU 3TOI 8'.JaHMO'JaBHCHMOCTH- C 3TOi QCJILK> B AaHHOM rno6ani.HOM 

AOICJla.rlC paC04aTJ>HBalOTOI aonpocw. CB•UHHWC c TCXHOJIOnl'tCCICOA 833HMO'.JaBHCHMOCTblO. ~ltTIIBHOCTLK> 

npnaaTH'.JallHH. a TalOICC npa1tTH"ICCICHMH CTpaTCrH•MH, H3np3BJICHHWMH Ha COBCpWCHCTBOBaHHC npocl>cCCHOH3.'lb· 

Hwx Kaewicoa H JlC11TC11wtOCTH Y'tJ>CllCJlCHHA. MHoro'tKcnCHHWC pupa6oTaHKWC pcweHu Jtor01tu10TC11 ce"To­

paitbKLINH KCcnCJlOBaHHJIMH H noJlP06Hb1M CTaTHCfll'ICCIUIM npllllOllCCHKCM-

neirreni.11ocn. IOHttno Hanpaancu Ha olecne'ICHHC JlaJli.HcAWcro c6a.naHCHpOBaHHOro pocra MHpoBOA 

npoMblW.'ICHHOCTH; npn 3TOM HJlCT ROCTIMIHHWA ROHCIC pcWCHHA. Ha'tllllall c nepaoro IOA3HH• B 1985 ro.'ty. 

r.'1003..'IWIWH JlOU:l,ll CTpcMHJIC9 <>TpaJIQTI. QOCTmlHHO HlMCH•IOWHCC9 COBpCMCHHWC aonpocw QOJIHTHKH- CcR­

'laC. 1.:oma MHC OCTa110Cb npc6waan. H3 CBOCM "OCTY QOCJICJlHKC ween. MCC91lCB,. OT'ICTJIHBCC. 'ICM 1tOrjla-n116o 

anlll:y ycnexH. JlOCTHmyn,ie IOHHno K HaCTa.Ulewy apcwcHK. n l3Jl3'tH, KOTOpwe CT011T nepcit HeA a 6yJlyllleM. 

Bblpalk3IO H3JlCllCJly. 'tTO 3TOT nolCJlait 6yACT COAcACTBOaan. npoiteccy A3JlwtCAWcA HHJlYCTpK3JIH'.JallHH H paCIUH· 

pcHHIO YCHJIHH co CTOpoHw IOH11no All• pcWCHH• 'l3Jl3'1H no OK3'.J3HHIO QOMOlllff pa3BHB310lllHMOI CTJ>3H3M-

noM11Hro 11 CHAJOH. r.a.1. 
I eHep11.1t>Ht>tti tlupeA-mop 
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Prefacio 

El uticinio de que el decenio de 1990 seria un periodo turbulcnto siguc cumpliendosc. Las tendcn­
cias que empezaron a pcrfila!"SC en 1990 adquirieron especial firmeza en 1991 y 1992. Acontecimientos 
como el desplome de la Union So\·ietica. cl dcsmembramicnto de Yugoslavia. la inexorable transici6n a 
rcgimencs de cconomia de mercado en los paiscs de Europa central y oriental, y la lenta pero segura 
derrota del apartheid. fueron las caracteristicas mis sobrcsalientcs de los cambios registrados en el 
mundo que se analizan en el prcsente lnforme Mundial. 

En el terreno economico. la persistencia del pesimismo y cl rcsurgimiento de practicas per­
tenecientes al pasado son motivo de desanimo. Las negociacioncs comercialcs llevadas a cabo en el 
rnarco <!cl Acuerdo General sobre Arancelcs Aduaneros y Comercio (GA m permanecen cstancadas. al 
tiempo que se proyectan nuevas barreras comerciales de diversa indole. Movidos por el deseo de 
mantener su prosperidod. los paises ricos forman bloqucs comerciales de enormcs proporciones por el 
volumen de sus ingrcsos y el tamaiio de su poblaci6n. Al aplicar politica5 deflacionarias. estos paises 
siguen traspasando a los paises en desarrollo el costo de sus elevados tipos de interes. 

Tras el decenio perdido de 1980. las economias en desarrollo de America Latina van recobrando 
impulso lentamente. Estos paises ban realizado ajustcs estructurales que ban supuesto fuertes perdidas 
por concepto de la producci6n a que han tenido que renunciar. Se ha detenido la corriente inversa de 
capital Sur-Norte. y America Latina atrae actualmente inversiones extranjeras. A medida que el 
crecimiento industrial se recupcra en America Latina y mantiene su rapido ritmo en Asia. en el Norte los 
altos tipos de interes y la atonia de la demanda constituyen posibles obstaculos. Para las masas de 
desempleados de los paises ricos y pobres, es de importancia primordial que en las economias de 
mercado dcsarrolladas se reanime rapidamente el crecimiento. 

Los paises de Europa oriental han tornado muy en serio la adopci6n de politicas orientadas al 
mercado en sustituci6n de la planificaci6n centralizada. Esos paises estan experimentando la 
privatizaci6n general de sus economias estatizadas. Este experimento ofrece oportunidades y plantea 
problemas. Sin embargo. otros paises. desarrollados y en desarrollo por igual. se estan percatando de 
que hay tantos mctodos de privatizaci6n como razones para propugnarla. La importancia de la 
privatizacion como instrumento de politica preferido es innegable. Por ello. en el lnforme Mundial del 
presente ano se ha dado un relieve especial a la privatizacion, con objeto de ayudar a los encargados de 
formular politicas a plantearse por vez primera la posibilidad de la privatizaci6n y de tranquilizar a 
quienes ya hayan emprendido ese rumbo y tropiecen con problemas. 

El proceso de industrializaci6n, aun 200 anos despues de iniciado, sigue poniendo a prueba nuestra 
ingeniosidad. Para lograr una industrializaci6n sostenida durante un largo periodo. es preciso poseer 
capacidad de adaptacion a los car1bios continuos. Ahora bien. esta capacidad de adaptacion debe 
manifestarse en todos los sectores de la economla, pues la industrializaci6n es un proceso que tambien 
transforma los sectores no industriales; para ello. debe promoverse una simbiosis. en vez de una 
polaridad. entre la industria y la agricultura y entre el sector manufacturero y los servicios. A medida 
que aumenta el crecimiento industrial. aumenta tambien la productividad de la mano de obra y 
disminuye el numero de trabajadores necesarios para obtener el mismo volumen de produccion. Solo en 
economias de crecimiento excepcionalmente rapido no se produce. a consecuencia de ello. una 
disminucion del empleo en la industria manufacturera. Como los aumentos de produr.tividad se 
traducen en disminuciones de precios. el valor anadido manufacturero no crece a la par que el volumen; 
a consecuencia de ello. disminuye el porcentaje de las manufacturas en el ingreso nacional. Los servicim; 
van ocupando un lugar cada vez mas destacado en cuanto al porcentaje del ingreso nacional y al tamano 
de la fucrza de trabajo. Este hecho. sin embargo. deberia considerarse como un resultado positivo de la 
industrializacibn y no como un indicio de su declive El crecimiento de la productividad de la mana de 
obra cs la unica garantia de un aumento de los ingre ·os reales, en tanto quc la disminucion del precio 
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rclatiH) de las manufacturas iuponc un bcncficio continuo para los consumidorcs. La fucrza del proccso 
de industrializacion consistc en que pcrmitc lograr un progrcso tecnico continuo y cntrana un 
mcjoramicnto constantc de los ni,·elcs de '-ida a largo plazo. 

Al :ibogar por cl crccimicnto industrial. ta ONUDI no subcstima las dificultadcs que este plantea ni 
rcsta importancia a la contribucion de otras actividadcs cconomicas_ El conccpto clave cs la 
intcrdcpcndcncia entrc la industria y cl conjunto de la cconomia. entre los paiscs ricos indusirializados y 
los paiscs pobrcs en dcsarrollo. y cntre la cconomia y la ccologia. La tarca de la ONUDI consistc en 
coadyuur a cste proccso de industriahzacion buscando las mejorcs formas de aprovcchar csa 
intcrdcpcndcncia. A tal fin. cl Inf o~me Mundial del prcsentc aiio trata cucstioncs rclacionadas con 
la intcrdcpcndcncia tecnologica. la eficicncia de la privatizacion y las cstrategias encaminadas a 
la formacion de: personal calificado y al doarrollo de institucioncs. Las numerosas solucioncs ya 
prcparadas sc complcmcntan con cstudios scctorialcs ~ con un anexo cstadistico detallado. 

La ONUDI csta dedicada a promovcr un crcci.miento industrial cquilibrado a nivcl mundial. La 
busqucda de solucioncs cs un proccso continuo. Dcsdc que sc public6 por primera vez en 1985. cl 
Inf or me Mun dial ha procurado tratar las cucstioncs de politica que cs tan en constante cvolucion. Al 
iniciar mi uhimo ai'io de mandato. soy doblementc consciente de cuanto ha logrado la ONUDI hasta la 
fccha y de Ios problcmas que la Organizaci6n dcbcni afrontar en cl futuro. Confio en quc cstc lnforme 
.Wundial sea util para haccr progrcsar la industrializaci6n y para potenciar aun mas la dcdicacion de la 
ONUDI a la tarea de prcstar asistcncia a los paiscs en dcsarrollo . 

DOMINGO L. SIAZON, Jr. 
Dirtctor Gtlftral 
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EXPLANATORY NOTES 

Reference to dollar5 ($)arc to United States dollan. unless otherwise stated. 

References to tonnes are to metric tons. unless othcr~·isc specified. 

A slash 11980/K I) indicates a crop year or a financial year. 

Industry categories referred to in this publication arc based on Rc,.-ision 2 of the Inter­
national Standard Industrial Classification (ISIC) 

References to ISIC codes are accompanied by a descriptive title (for example. ISIC J23-
.. Manufa~uring of leather and products of leather. leather substitutes and fur. except footwear 
and wearing apparel .. ). Consideration of space. however. requires a shoncning of this 
dcscriptior. (for example. ISIC 323 may be referred to simply as .. Leather and fur products .. ). 
In some cases. ISIC categories have been aggregated and the descriptive titles adjusted 
accordingly. 

The term ••billion .. signifies a thousand million. 

Figures in square brackets { ) refer to source material listed after chapter V. 

The following symbols have been used in tables: 

Two dots( .. ) indicate that data are not available or arc not .;eparatcly rcponed. 

A dash (-) indicates that the amount is nil or negligible. 

Totals may not add precisely because of rounding. 

The following abbreviations and acronyms appear in this publication: 

AIDS 
ASE AN 
BOT 
CAD 
CAM 
CMEA 
DAC 
ECU 
HC 
EFTA 
GATT 
GCC 
GDP 
GNP 
GLC 
lfC 
IMF 
ISIC 
Mill 
MVA 
NIC 
OECD 
OPEC 
Rand D 

acquireJ immunodeficiency syndrome 
Association of South-East Asian Nations 
build-opcra1e-1ransfer 
computer-aided design 
computer-aided manufacturing 
Council for Mutual Econ.,rnic Assistance 
Development Assistance Committee 
European currency units 
European Economic Community 
European Free Trade Association 
General Agreement on Tariffs and Trade 
Gulf Co-operation Council 
gross domestic product 
gross national product 
government-linked company 
International finance Corporation 
International Monetary Fund 
International Standard lndustriai Classification of all Economic Activities 
Ministry of International Trade and Industry 
manufacturing value added 
newly indumialiting country 
Organisa1inn for Economic Co-operation and De\·elopment 
Organization of Petroleum Exporting Countries 
research and development 

Tllif upon ;,, bostd Olf ilfformt1tiolf t111t1ilabl1 os of Maull 1992. 
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Introduction: the structure of this Global Report 

Political turmoil and econ1>mic doldrums-the 
pa11ern established during 1990-continued during 
199::!. The breakup of the Union of So\iet Socialist 
Republics (USSR) into IS independent States was an 
epochal event. For nearly 75 years thr. USSR had been 
not only the citadel of socialism. but also the bearer 
of its distinctive message for industrializing economies. 
Its death meant more than the dissolution of a 
federation: it signalled the demi:.e of a strategy for 
industrialization based on central planning and 
publicy owned. vertically intl"grated giant industries. 
Market forces and privatization have now become 
\irtually universal strategies for industrialization and 
de\clopment. 

\farket forces. however. require dear orientation. 
The macroeconomic picture continued to be gloomy 
for the developed market economies. Fears of 
rekindling intlation are being constantly admixed with 
concerns for mounting unemployment and faltering 
growth. This most recent recession has proved to be 
one nf the longest. But the prospect is now at best of a 
,(uggish recovery. Add to this the various issues of 
deindustriali1ation. and one begins to understand the 
obstacles to the successful completion of the Uruguay 
Round of trade negotiations within the framework of 
the (ieneral :\greement on Tariffs and Trade (G:\TT). 
It i' almost pmsible to hear the hatches being ba1tened 
d11w n acrnss emerging large regional blocs. 

Chapter I continues the established practice of 
presenting l5SIDO growth projections for GDP and 
'.\1\' :\ for all the regions. In 1991. for the first time in 
this half century. global output declined because of the 
recessi1in and the collapse of the socialist economies. 
:\lthnugh world growth is expected to become more 
C\pansi\e in 1993. the ,(uggi,hnes~; of recovery in 
de\eloped countries remains troublesome. If progress 
111ward' freer trade 1s seriously hampered in the coming 
months due to a failure lo complete the I lruguay 
Round, then the ta'k of developing countries in the 
proce" of industriali1ation will become even more 
difficult. Looking several years ahead, this slow-down 
in wtlfld growth i' put in a long-run historical 
per,pective to ask whether it represents the advent of a 
statwnar~ state. predicted by the cla\Sical ccnnomists. 
or merely a turning-point in a Kondratieff long wave. 
Whatc\cr the answer. the difficulties this poses for the 
world have 'criou' implications. 

:\ detailed anal~sis of the indu,tnal performance of 
ma1or c'onomic' around the world occupic~ chapter II. 
l>c\ eloping countric' are continuing to gro<.1.. The 
har,h rigour' of the l91<0s have ended for Latin 

America. which is witnessing a revival in growth and 
inward capital flows. Africa however coniinues to face 
difficulties. Since Asian economies everywhere-East. 
South-Easl. South-have become vinuc.lly self­
sustained in their growlh. sub-Saharan Africa consti­
tules the last but most serious challenge to develop­
ment policy makers. While there is evidence that 
developing countries rely increasingly on internal 
~0urces as engines for growth. there is a great deal of 
disparity in their capacities to manage development. As 
to the policy aspects. therefore. the present (i/ohal 
Report analyses the interregional differences in labour 
productivity. and emphasi1es the need for invest men! 
in human capital. The development and s1rengthening 
of human capabilit)-skills in a broad sense of the 
term-goes hand in hand with investments in physical 
capital and institution-building. 

Everywhere in 1he world economy. employment 
.:oniinucs to be a major concern. The recession in the 
richer countries combined with some longer-run 
factors mean that there will be 30 million unemployed 
in member countries of the Organisation for Economic 
Cooperation and Development (OECD) in 1992. This 
is the highest figure since 1983. The transition to a 
market economy has meant large-scale open unemploy­
ment in 1he former socialist economies which boasted 
zero unemployment. In developing countri.:s there are 
persistent complaints that industrial growth even when 
it is rapid fails to generate jobs at the rate needed to 
keep up wilh the growth of the labour force. These are 
not unconnected developmenls. lJNIDO has con­
sistently argued that a steadily expanding economy in 
the North is essential for rapid growth everywhere. But 
the fruits of rapid industrialization are as much in extra 
employment in other sectors of the economy as they arc 
in manufacturing. The present <i/ohal Report contains 
in chapter 111 a structural analysis of eight Asian 
economies which demonstrates the symbiotic relation­
ships between manufacturing and agriculture and 
between manufacturing and services. As a country 
moves up the ladder of industrialization. the services 
sector bears the major part of the burden of income 
generation and employment creation. However. manu­
facturing plar the crucial catalytic role in overall 
development. 

In their search for the 'prings of growth. economics 
evcry<.1.hcre arc experimenting with privati1ation. The 
ecnnomics of Eastern Europe have made the irrcvcr­
:.ible politkal decision to adopt a full-tlcdgcd market 
economy. They are perhaps the most ambitiou' in their 
plans to privati1c. and ma) also be the rnmt in need of 
the promi,cd miracle to deliver greater pro,pcrity. Hut 
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Ill h11th dn d"ped and dt:\ doping cnuntrie'. there i' a 
hu'y au 11f pri\ati1ation to imprn\·e the efficiency of 
the t:cnn•llllY. to reline the puhlic budget of large 
lo"e'. h• enhance the quality and range of products. 
and to spread tht" ha hits of share O\\ nership a-. \\ideh 
a' p•l-.sihle. Chapter I\" re\ie"s the recent pri\ati1atio~ 
t:\perinu:nh in some 50 countries. Although pri\atiza­
tinn has been sei:n as a panacea by many countries. the 
opportunities presented by this policy. the pressures 
that led 111 ih adoption. and the serious obstacles that 
continue to impedi: speedy pri\·atilation are found to 
ht: not at all similar. The analysis is gi\en an added 
dimen,ion hy an\\\ers from a questionnaire sur\"ey of 
managers of industrial enterprises facing the challenge 
of pri\ ati1atinn. 

Chapter\' provides sun·eys and re\·iews of 12 selected 
industrial sectnrs based on ctmtributions from editors of 
professional trade jnurnals {see acknO\\ ledgements). 
These include three primary processing industries­
aluminium. sugar-processing. and paper and paper­
board: fi\e intermediate goods industries-agrochemi-

2 

cah. imestmenl casting. po\\der metallurgy. synthetic 
fibres. and iron and steel: three capital goods 
industries-machine tools. food-processing e4uipment. 
and mineral-processing equipment: and one consumer 
goods industry-footwear. Growth has le\·elled off. if 
not declined. in many of these industries. rellecting the 
slo\\-do\\n in the \\orld economy. Primary g;.lods 
producers \\ere especially hard hit. As none\\ capacity 
expansion in the intermediate products industries is on 
the horizon. the outlook for machine tool industries is 
clouded. The exodus of labour-intensi\·e consumer 
product industries. such as footwear. from the Asian 
ne\\ly industrializing countries (NICs) to their neigh­
bouri; is expected to continue. 

The statistical annex gi\"es the latest available infor­
mation on output. employment and profit in each 
industrial branch in some 137 countries. This annex. a 
part of which appears in the annual edition of the 
World Data Book of The Enn-c/opaedia Britannica. has 
proven to be a valuable source of information to 
researchers and policy makers alike. 
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I. World indumial economy: short- and medium-tenn outlook 

\ 

A. Short-term outlook 

In l'NI. for the fir,t time in the -.econd half .,f the 
t\\entieth century. global output dedined. The fall was 
'mall. by II. I per cent. The depth of the current 
downturn is not the result of especially se\ere cyclical 
factors. but the cnmbinati1•n of ordinary recessinns in 
the ( '.nited State-.. l 'nited Kingdom and Canada and 
'Ii'" !_!fll\\th in mo .. t llther member countries of the 
Org;111i .. ati1>n for b:onomic Clloperation and De\cl­
opment 10l:CD1. 1\ith the sharp fall in production in 
!:astern Europe and the former l rnion of So\iet 
Sociali't Republics I l 1SSR ). For comparison. world 
gnl\\ th in gross dome,tic product (GDPI at the bottom 
d the last two downturns in 1975 and 1982 was I. I per 
cent and II. 7 per cent. respectively. llowner. when 
l'a .. tern Europe and the former (;SsR are left out of 
the calculation. l'l91 (iDP growth is 1.5 per cent. 
\ersu .. 11.X per cent in 1975 and 0.5 per cent in 1982 (see 
figure I. I I. From this per .. pective the downturn looks 
mild. But if the downturn looks mild, the reco\ery is 
expected to he mild as well, and it has been slow in 
coming. In the middle of 1991 most forecasters. 
induding CNll>O, foresaw gradual recovery beginning 
late in 1991. with 1992 heing a year of significantly 
higher gro\\ th. But as it turned 0111. at the end of 1991. 
n111 uni} had recmery failed 10 take hold in three of the 
'e\en largest indu,trial economies. the l lni1ed States. 
l 'niled Kingdom. and Canada. h111 gross national 
product (Ci'.'iPI was falling in Japan and (iermany. So 
far thC\e dire lo11r1h-411arter 1991 de\elopmenh do not 
.. eem to presage an)lhing more .. erious than a 
po,lponcmenl of reco\ery. (iro1\lh is expected 10 he 
p1"iti\e in all -.e\en 11f the largest industrial economies 
in 1992 and lo become more npansi1e in 199.1 (see 
table I. I 1. 

( ir11w th in the developing countries. including 
China. wa' 3.X per crnt in 1991 1ers11s .l6 per cent in 
I ')90. II igher grnw 1h in cent rally planned ,\~ia and 
I a1in .-\merica offset lower growth rates registered in 
each of the other regions. While the hoped for 
re\ 1lali1a1ion of gro1\lh in the de1eloping economies 
has ~ct to occur. there is some reason for optimism in 
the fact that the glohal do\\nlurn did not hring about 
an <1Ctu:1I dedine in gro\\lh in de1eloping countries. 
I ailing wmm11dit~ prices, and general!) deprc,sed 
e\port mark.:t,, \\ere not on halancc s11lficicn1 lo ofhet 
mtcrnall ~ generated po, ii i\e factor'. ,\ mong the 
factor' that had a pmili\C effect on growth in 
developing countric' were progre's in 'ome countries 
111 rea•h111g deh1 re,tructurmg agreements and the 
clfrcts of io\\cr interest rate, in reJui:ing deht 'en1i.:c 

payments. Another positi\·e factor was the increase in 
the numher of countries that have prnceeded far 
enough al1lllg with stabili7ation and structural adjust­
ment programmes for them to now be producing 
higher growth rates. UNll>O forecasts of -1.5 per cent 
growth in 1992 aml 5.2 per cent in IQ93 for dC\doping 
c1 mntries. including ( 'hina. are hased 1 lll lhe assumpti1 •n 
that thl"-;e positi\e factor-; will develop further and be 
reinforced by a stronger global economy. 

World manufacturing value added (MV.-\) fell by 
3.11 per cent in 1991. following three years of p11:-.itive 
but declining growth. from 5.-1 per cent in 19!!X to 
3.8 per cent in 1989 and to tl.4 per cent in l'NO. The 
amplitude of cycles i11 manufacturing tends to be 
greater than that of GDP. and the current cycle is not 
an e:11ception. While the CiDP growth rate ldl from 
4.4 per cent in 1988 lo 0.1 per cent in 1991, or 4.6 per­
centage points. the fall in the global M\' :\ growth rare 
O\'er the same period. from 5.4 per cent to - .lll per 
cent, \\."as 8.4 percentage points. In the developed 
market economies this four-year trend of falling MVA 
growth rates was nearly universal. Two cxcepti11ns were 
Austria and the western part of Germany where the 
cyclical downturn •.1•as postponed because of the 
spending associated with German 11nilic;t1i11n and dose 
invol1·ement in the rebuilding of the economies of 
Eastern Europe. In l')'JI. however. MV .. \ growth in 
both :\ustria and the western pan of Ciermany 
registered sharp declines. In .-\ustna M\' . .\ grcl\\ th fell 
from 4.6 per cent in 1990 to 1.6 per cent in 191) I. and in 
the \\cslern part of< iermany it fell from 5.5 lo 2.8 per 
cenl. For the de\elopet.1 market economies. 1991 !\tVA 
gnm th of 1.3 per cent represented a decline of 
7.7 percentage points from its 19X8 peak. The de\cl­
oping c111m1rics, e'cluding China, as a group regi ... tered 
!\tV:\ growth of .l per cent in 19<>1. This is a decrease 
over 1990 and continues four year' of decline. from 
6.X pc: cent in 19X6 to J . .l per cent in 19911. 

In the United States the hoped-for soft landing of 
llJlJll, when (il>P growlh ~limed to I per cent, became 
an ordina~y re.:cs,ion with a 0.7 per i.:enl (il>P decline 
in 1991. The llNll>O loreca'I for 1•>92 is I.'> per cent 
growth. Higher growth is c~pc,led to hegin late in 1992 
anJ continue through I 1N.l lo pr111'uce .l. 7 per cent 
growth for the year. ·1 he cxtenl 111 which the economies 
of the llnitcd State~ and Canada are intert\\ined 
nPrmall) rC\1il1~ rn shared cyclical condition,, a' ha' 
heen the case in the current recc"ion. I l:-.ilf>O 
forecast' Canadian (il>P growth ol 1 per cenl in 1992. 
follo\\ed hy 4 .. l per cent in l9CJJ. I he cornhincJ 1991 
gro\\lh rate for the i.:011n1ries of !he h1ropcan 
h:onomic Community f I !·Ct was I per cent. I he ,of! 
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Figure 1.1. Growth rates of GDP and MVA in developed and developing regions. 1961-1993 
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landing that II \\as thought the United States h-.d 
achie\·ed in 1991 seems now 10 ha,·e been achie,·ed by 
the combined effect of the individual stabilization 
policies of the EEC countries. It will be interesting to 
see if they do as well in 6 to IO years \\hen, if all goes 
according to plan. the European Community will hne 
a common currency and common monetary policy. 
The 1992/93 UNIDO forecast implies 1992 EEC 
growth of I. 7 per cent .. rising to 2.6 per cent in 1993. 
The rate of economic growth in Japan fell from 5.2 per 
cent in 1990 to a still robust 4.6 per cent in 1991, but 
nearly all of the growth occurred in the first half of the 
year. The slow-down in the second half of 1991 is 
expected to last through 1992 and produce growth for 
the' ,·.;.r of 2.8 per cent. Higher growth of 3.5 per cent is 
expected in 1993. 

In Eastern Europe and the former USSR. GDP fell 
by 4.6 per cent in 1990 and a further 16. 7 per cent in 
1991. UNIDO expects further output decline of 
14.0 per cent in 1992 and 7.4 per cent in 1993. While the 
transformation process has been going on for two years 
or longer in the Eastern European countries. it has just 
begun in the former USSR. Despite this the newly 
independent Stales of the former USSR have 
undertaken several important steps. including extensive 
price decontrol. drafting of new tax legislation and the 
creation of central banking institutions. Privatization 
measures have been developed and some of the States 
plan substantial privatization during 1992. 

Stabilization efforts have been reasonably successful 
in Eastern Europe. although inflation increased in 
1991. The International Mor.etary Fund (IMF) reports 
that in Eastern Europe inflation. measured in terms of 
consumer prices. was 135 per cent in 1991. and 
forecasts 95 per cent in 1992. It estimates that for the 
former USSR inflation was 86 per cent in 1991 and 
expects it to be around 1000 per cent in 1992. Part of 
the increase in prices in the former USSR was the result 
of cxtcnsi,·e price decontrol and the devaluation of the 
rouble. but the main factor was the creation of money 
to finance government expenditures. The need to rely 
on money creation as a source of government revenues 
will diminish as new tax measures are implemented. 
and should make stabilization efforts in most of the 
new States more effective in 1993. 

MV A in the reform economics of Eastern Europe 
and the former USSR fell by 4.2 per cent in 1990 and by 
15.5 per cent in 1991. This decline approximately 
matches the decline in GDP. In 1992 and 1993 the 
decline in MV A is expected to exceed the decline in 
GDP. and over time the share of MVA in GDP is 
expected to contin•Je falling. MV A shares are typically 
much higher in the reform economies than in other 
economies at a similar stage of development. In the 
short-run the disruptions associated with the reform 
process will result in 1he downsizing or closing of many 
large manufacturing facilities. Also in the short-run, 
price decontrol will farnur agriculture as both higher 
real prices and increased output work to increase its 
share of GDP. Over the longer run the service sector 
will increase its share of GDP at the expense of both 
agriculture and industry. Wholesale and retail trade. 
finance. communications. real estate. insurance and 
marketing are the types of activnies that will show the 
highest growth rates as they expand to meet the needs 
of the new marke1-co11!rolled economic system. 

, - ---.-

GDP growth in Latin America increased from 0.3 per 
cent in 1990 to 2.9 per cent in 1991. the highest since 
1986. This growth was largely accounted for by four 
countries. Argentina, Chile. Mexico and Venezuela. 
Vigorous measures undertaken to reduce inflation. 
liberalize trade. and strengthen the role of market 
forces were in part responsible. Debt restructuring. 
debt relief and lower market interest rates also were 
factors. Al! four of these high-growth countries arc 
among the 15 heavily indebted countries identified in 
the Baker debt relief proposal. Brazil continues to face 
a period of slow growth associated with austere 
stabilization measures. but zero growth in 1991 was a 
substantial improvement from the 4.3 per cent decline 
in 1990. For Latin America as a whole, UNIDO 
forecasts growth of 3.1 per cent in 1992, increasing to 
4.0 per cer.t in 1993. Growth of 4.0 per cent, if 
achieved, would be the highest growth rate in Latin 
America since 1980. MV A growth increased by 3.3 
percentage points from - I. 7 per cent in 1990 to 1.6 per 
cent in 1991, as the 1990 fall of-7.3 per cent in Brazil 
slowed to - 2 per cent, and Argentina, Chile, Me:dco. 
Puerto Rico and Venezuela recorded substan!ial MV A 
growth. 

Growth in Tropical Africa fell from 2. 7 per cent in 
1990 to 1.8 per cent in 1991. In Nigeria, the fall in the 
international price of oil was one factor contributing to 
the decline in growth from 8.2 per cent in 1990 to 
4.3 per cent in 1991. For Tropical Africa excluding 
Nigeria. 1991 growth of 1.2 per cent was slightly lower 
than the 1.6 per cent recorded in 1990. This group of 
countries has recorded falling per capita GDP in every 
year for the last decade. Lower commodity prices and 
generally poor export markets contributed to holding 
down growth in 1991. Tropical beverage prices were 
down 7 per cent over the year. Poor agricultural 
conditions and civil disturbances also were negative 
factors in some areas. In southern Africa extreme 
drought conditions will make it necessary to import 
8 million tonnes of grain in 1992, according to a report 
of the Southern Africa Development Coordinating 
Conference. For 1992, GDP growth in Tropical Africa 
as a whole is expected to be 2.2 per cent. With recovery 
in the world economy and an improvement in 
commodity prices. growth in 1993 is expected to 
increase to 2. 7 per cent. 

MVA growth in Tropical Africa in 1991 declined 
slightly to 2. 7 per cent from 2.9 per cent in 1990. 
Capacity utilization rates increased somewhat in 1991. 
but remained generally very depressed. probably not 
exceeding 50 per cent for the region as a whole. Part of 
the installed capacity in Tropical Africa 1s unused 
because the markets it wa!> intended to serve will not 
absorb its output. (n sGme cases markets or raw 
material i;iputs were never sufficient for installed 
capacities. In other cases the deterioration of economic 
conditions after facilities were put in place made i; 
impossible to run them at their intended capacities. The 
shift in recent years toward more intensive use of local 
resources has helped to improve manufacturing 
performance. The reduction in trade barriers. decontrol 
of prices, and the rationalization of many manu­
facturing facilities through privatization or improved 
financial controls is likely 10 further increase the local 
re~ource intensity of manufacturing as enterprises gain 
more lat'itude 10 respond to market incentives. Despite 
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T.tllel.1. Regional and country estimllln of GDP encl llVA 

GD" !1fOwttt ,.,.. UVA \Jf1)Wrl't ,.,., GOP grow111 t.,.. llVA~t-

'~-· 
!percettl.I (~I I iwcentage 1 

------
~ons countrres .,.o .,..., l!ltl 1992 l!il!IJ 1!19• 1'91 19113 ~- ....,~,,_ -.,... 19'1 1!19l 1'9J r99r 1"1 rm 

World 01 14 30 -30 -14 20 Montserrat 11.5 Q_7 22 100 64 43 
Netherlands Antilles 

Qevelopong countnes and Aruba 19 -1.0 2.1 25 2.11 24 
excluding China 32 311 46 30 4.4 5_5 Nicaragua -0.7 15 09 0.7 26 1.2 

De.eloped mar ~et Panama 93 37 09 117 3.1 0.2 
•.:onom.s 01 20 32 -1.3 1 3 311 Paraguay 25 2.6 50 1.7 16 44 

C"l•na 10 113 711 Pwru 2.11 -1.0 - 2.0 3.1 -20 -33 
Ea ;rern Europe and ~Rico 1.9 39 4.3 28 50 5.4 

former USSR - t67 - 14 0 -74 -15 5 -211 -14.9 Sun name 19 35 10 -1 7 - Q_3 --26 
T rinielael and Tobago 15 -0.2 -30 -0 1 -111 -29 

North America 08 19 38 -26 20 6.1 Uruguay 12 21 2.8 08 18 2.7 

Beimuela 32 19 15 27 2.3 22 
Venezuela 92 s.o 6.0 10.1 6.1 70 

Canada 1 s 20 4.:l - 6- 7 20 47 Tropical Africa 
Umteel States -07 19 37 -23 2.0 62 (Sub-Sahara I 1.8 22 27 27 40 4.4 

Western Europe 07 ts 2S -2.0 -01 19 Benin" -2_1 2-'l -0( 0.S 21 0.1 
Botswana· 24 40 70 

Austna JS 2S 2.4 16 22 2.7 Burkina Faso· 4.1 2.8 2.7 S.4 30 16 
Belgium 13 1 2 16 -29 10 20 Burunc11· 3.8 1.9 34 30 3.4 3.4 
Denmark 18 18 20 2.3 1.5 16 Cameroon -2.S 01 -0.6 0.6 38 26 
Finland -62 OS 3.1 -10.2 -0.5 3-2 Cape vercie· 6.4 S.6 5.3 
France 13 20 25 -1 0 -02 0.9 Central Alncan 
Germany Eastern Part 100 50 50 -120 6.6 68 Republic" 10 02 0.6 2.1 19 20 
Germany. Western Part 36 15 24 2.8 -01 16 Chae!" 2.7 0.4 -2.2 29 07 -18 
Greece 07 1 s 20 -13 0.0 11 Comoros· 1.3 02 2.3 2.7 09 1S 
Iceland 10 15 10 - 1 1 - 0.2 -09 
Ireland t 3 20 2.S 23 46 4.5 
Israel 40 j 1 27 73 3.5 3.2 
Italy 11 1.3 21 -26 - 06 1.S 
Luxembourg 30 16 30 04 -0.8 24 
Malta 47 42 57 0.7 3.2 62 
Netherlands 25 1 3 21 0.9 1 5 21 
Norway 19 :;o 47 2.0 14 16 
Portugal 20 30 32 -30 23 2.5 
Spain 24 24 32 -·1.4 0.3 21 
Sweden 0.7 07 2.0 82 - 1 8 26 
Switzerland 05 09 11 05 0.4 1 4 
United Kingdom -21 10 32 -s 2 -0.8 29 
Yugoslavia -150 ·170 50 . 21 3 - 22.9 -15.8 

't 
Eastern Europe 

1ncl former USSR 16 7 140 74 15 5 21 1 149 NORTH AMERICA 

Albania -140-160 -50 -400-200 -9.6 1.1 

~ 
Bulgana 25 7 . 14 0 65 all Czechoslovakia 19 5 100 so 248-127 -65 1.1 2.0 

~\.' 
Hungary 80 ·40 10 100 -so -1.3 • Poland 91! . ~o 44 15 0 -7 3 ·6.9 .o.•• ~ 

'~ Romania 1 5 100 50 205-201 13S ~ 
USSR llO 150 80 14 7 22.3 16.1 -2.1 

11111 1982 1883 
.. 

Japan 46 28 35 21 26 43 

~ Other developed countues 1 7 19 29 ·43 09 26 

Auslraha 2 I 20 33 ·S4 05 28 LATIN AMERICA 
New Zealand 19 09 16 ·26 10 19 ANO THE CARIBBEAN 
Soulh AfroCll 06 20 24 25 16 23 

2.1 3.1 40 .,. 
2.7 

I Laton Amenca II • arid the Canbbean 29 31 40 1 6 27 39 -Argenlona 50 60 50 63 89 72 1991 11182 1993 
Bahamas 08 07 34 
Barbados 21 43 19 26 3S 1 6 
Belize 63 09 69 64 19 2 1 
Bolivia 4 1 36 43 44 38 46 
Brazil 00 11) 30 20 07 19 
Oule 60 4 1 19 S2 36 07 Key: 
Colombia 20 ~- 6 37 OS 14 32 

IMVA 
Cosll Roca 13 )7 S8 OS 41 71 
Cube D 1 10 10 03 11 11 
Oom1n1can Republic OS 02 02 16 23 24 
Ecueelor 2S 25 61 76 24 38 GOP 
El Salvador 35 33 2S 32 35 30 (Percentages) French Guiana 05 06 n 21 24 19 
Gueeleloupe 00 I 7 47 09 11 2S 
Guet•mala 32 3 ii 53 26 35 S4 

I 
Guyana 110 45 1 A 07 85 2 I 
Ha111· 08 I 0 04 24 I 0 02 
Hondura~ 2:1 28 42 32 35 52 
Jamaica 2~ 21 1 1 24 20 16 
Mart1n1que SI 59 50 20 I 9 2 I 
Me•tCO 48 50 58 37 511 63 

,,,._:. ., 
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growth for 1991 end profedlalls for 1992 end 1993 

Ail9g•o"s counrr .. , eno .....s 

Congo 
C6re d·rvo1re 
D?1boul•" 
Equa!onal Gurnea· 
Eltl1opta" 
Gabon 
Gambta" 
Ghana 
Guinea· 
Gu1nea-81ssau· 
Kenya 
Lesotho· 
Lobena· 
Madagascar· 
Malawi· 
Mah" 
Mauntan1a"' 
Mauritius 
Mozambique· 
Nam1b1a 
Niger· 
N1gena 
Reunion 
Rwanda" 
Sao Tome and Pnnc1pe· 

WESTERN EUROPE 

07 

.0.1 

GOPtp..,.tltt_. UVA growtfl' tafN ·---· tpercent.,., 

'"' rm 1!193 r!l9r •9!11 •993 

25 32 59 06 29 44 
-15 00 10 03 07 2.1 

31 31 20 44 4.0 3.7 
53 -0 7 -2 1 04 -19 -43 

-46 10 10 -3 7 -16 15 
20 35 34 
40 45 53 69 70 61 
40 50 40 69 93 6.9 
35 20 25 29 2.5 2.6 
1 4 111 26 -03 -07 -03 
35 40 45 58 60 64 
5.4 62 41 
32 13 -0.1 5.9 35 1 8 
03 -03 07 32 32 3.3 
78 53 51 52 6.0 64 
05 07 31 07 3.2 55 
25 14 22 66 63 6.4 
43 55 68 7.5 8.7 9.9 
09 2.0 25 43 2.4 38 
1 7 11 05 
08 20 2.2 15 12 1.8 
4.3 40 5.0 61 7.0 80 
3.8 48 4.7 4.4 41 43 

-20 -30 -20 
0.6 08 -2.5 1.2 1.3 -13 

EASTERN EUROPE 
AND FORMER USSR 

-20 

1991 1992 11183 
WESTERN ASIA 

7.5 

, 

~~--
Senegal 
Seychelles 
Sierra Leone· 
Somalia" 
Swaziland 
Togo" 
United Republic 

of Tanzanra • 
Uganda" 
Zaire· 
Zambra" 
Zimbabwe 

North Afroca 

Algena 
Egypt 
Libyan Arab Jamahirrya 
Morocco 
Sudan" 
TunlSla 

Western Asia 

Bahrarn 
Cyprus 

CENTRALLY PLANNED 
ASIA 

11' 7.1 u 

1181 19112 11183 

-

GOP~,_. 11¥A gt'O*lft t&.'m 
,~..,., ,~, 

------,,,, ,,,.. •993 '"' f9!11 ft!IJ 

34 21 25 54 26 40 
1 7 1.1 3.9 82 7.9 92 
20 39 02 13 l.2 0.3 

-JO -35 06 
3.2 47 7.1 61 6.4 72 

-20 -15 2.3 -1.9 -14 22 

2.5 21 2.9 1.2 2.8 3.1 
1.6 30 --1.0 2.8 64 -1.4 

-03 -20 -11 -19 -39 29 
-08 08 0.4 -7.5 1.6 3.3 
40 42 35 50 53 4.5 

2.5 2.8 31 31 42 49 

0.5 04 2.0 Ou -08 04 
2.3 5.0 31 2.2 60 70 
5.9 3.0 3.3 91 99 10.1 
30 38 4.7 41 4.4 47 
11 2.0 1.7 05 1 1 09 
3.5 50 52 67 112 84 

3.0 4.5 44 4.5 75 5.8 

-1.4 1.6 3.6 33 6.2 6.5 
4.3 3.6 6.2 44 4.0 6.8 

tcontmued on page 81 
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T8ble l.1. ReglonalMdc:ountryntlmalesof GDP end llYAgrowlh for 1991Mdprofectlonsfor1992Md 1993 

(conllnued} 

GDP,_,_ 
MVA f'OW"' - GDP,_,_ MVA,,_,,,,.,.. ,,..,..,,._, ,,,.,..__) l~J 

, __ , 
-------

~coun,...._.,... '"' •992 '"' '"' f"2 ,,., 
~countna-WNS r!l!ll rtw ,,., ,., rm ,,,, 

Iran (Islamic Hong Kong 35 61 70 04 46 6.6 
Aepubhc of) 60 5.0 2.7 6.4 6.0 43 lndOneSla 7.0 5.9 7.1 75 8.0 1.0 

l,..q -300 -20 -10 - 41 460 -26.3 MKau 
Jordan 1.0 1.1 32 -3.2 1.6 2.6 Malaysia 8-6 8.6 8-0 11.2 121 tt.5 
Kuwait 80 67 •so -5.0 76 12.2 New Caledonia 200 18.7 17.2 -09 1.8 3.6 
Oman 50 7.0 11.4 Papua New Gui.- 93 5.1 9.0 72 10 7 105 
Oatar 35 40 -3a a.a a.9 8.1 Philippines -0.1 25 4.1 -2 2 30 50 
Saudi Anlbta 7.1 6.5 5.0 8.8 a.7 11.2 Republic ol Korea a.4 75 7.0 9.9 7.5 8.0 
Synan Ar.ti Republic 50 -2.0 0.0 Samoa· -2.3 19 -1.0 21 0.4 --15 
Turlley 15 2.6 51 2.2 52 65 Singapore 67 7.5 a.o 72 7.5 a.o 
United Arab E1111rates 7.5 8.0 4.0 10.1 10.5 87 T ••wan f'tootince 7.0 7.2 7.0 7_9 7.0 72 
Yemen" 76 46 6.8 8.8 89 90 Thailand 79 7.0 67 101 8.8 84 

Indian Subconllnent 27 43 4.a 22 6.1 ao 
Tonga 3.7 5.1 4.1 76 100 57 
Tuvaiu• 

Algharustan • 5.0 30 73 -21 2.1 65 Vanuatu• 3.4 29 3.4 134 13.4 13.4 
Bangladesh. 36 41 46 r.6 
Bhutan• 80 10.2 7.6 40 6.0 8.0 Centrally planned Asia 6.8 7_9 7.6 
India 20 4.1 45 1.5 60 "0 Chiria 7.0 8.3 7.8 Myanrriar· 55 5.0 4.1 4_7 4_5 6.0 Democratic "9ople's Nepal" 41 2.4 2.8 31 2.8 37 

Republic ol Korea 53 2.9 3.8 Pakistan 511 55 6.3 5.7 7.0 .:J_O 
Sn Lanka 4.8 60 5.1 3.5 7_5 8.0 

Lao "9ople's 
Democratic Republic" 6.1 5_9 6.2 12.0 5_9 1.9 

East and South-East Asia. Mongolia -1a.o -21 .5 - 11.8 -26 1 -25 0 -15.0 
Oceania 67 6.7 69 78 7.5 7.8 Viet Nam 3.8 1.2 35 

Brunei Darussalam -31 OJ t5 -3.0 0.6 1.9 
F111 40 1.8 1.0 -70 5.0 4.3 "Lell!t developed country 
French POiynesia 04 4.0 5_7 3.5 5.2 4.6 Note: Calculations are based on 1980 Unrted Srates dollars l19ures 

T•ble 1..2. Estlnwted smre of lnclustrWI dlue Hded of deweloplng countries In world tobll In 1975 
prolected slulres for 1990 Md 1993 

(Percentage) 

Shar• of *"'°Pfn9 countnes 
'""""ldrci,,,. A,.rag• annual growth r•t•s 

------ ------ -------- -- ------· 
Pr(JfKffld ~countn•sb a...lol)fng countrlfi 

-------- ---------~ 

/SIC 8'llf'IC1t ot industry 1915 1!!90 11193 1975-111115 1!18$-f993 1975- 1985 1118$- f993 

3 Manulactunng 116 14.5 169 2.3 1.1 .. _9 4.9 
311 Food manulactunng 14_5 166 192 19 04 3.6 29 
313 Beverages 1!1.2 ~~ 26.3 0.8 0.1 2.8 3.6 
314 Tobacco manufactures 32.4 34 7 356 2.1 2.7 4.3 3.7 
321 Textiles 186 2G.1 316 0.2 - t.9 2.7 3.6 
322 Wearing apparel 11 7 20 4 259 08 -21 4_4 5.9 
323 Leather and fur products 18.0 32.t 39.2 -0.4 -3.t 4.5 4.1 
324 Foot-ar. excl. rubber or plastic 18 7 308 399 05 -36 53 4.1 
331 Wood and corll products 12.4 14.0 16.6 0.3 -01 2.0 37 
332 Furniture and fixtures 9.9 101 110 1 7 1.3 3.0 3.0 
341 Paper and paper products 100 11.2 123 1 7 35 47 53 
342 Pnnllng and publishing 87 6.5 6.8 4.0 3.3 29 44 
351 Industrial chemicals 89 13.2 15.1 t 5 2.5 64 5.5 
352 Other chemical products 15.5 163 17 2 3.6 36 50 5.7 
353 Petroleum refineries 310 45.6 52.5 0.7 0.8 72 52 
354 Miscellaneous petroleum and coal products 6.5 13.1 190 20 13 86 43 
355 Rubber products 130 21 9 265 1 2 -0.6 59 60 
356 Plastic prcducls n e c ;• 6 14 2 15.7 5.8 4.1 74 57 
361 Pottery. ch1n1 and earthenware 14\J 17.2 219 09 -0.6 2.5 47 
362 Glass and glus producll IU 14 1 16 7 t 5 u 4.5 4.4 
369 Ott. 1r non·metllhc mineral products 13 ~) 193 ~.35 10 45 .. 4 
371 Iron 1nd $IHI 97 114 13.5 15 07 4.2 47 
372 Non-ferrous melals J7 17 8 214 08 18 7 1 78 
381 Metal products. excl machinery 96 11 5 135 15 07 42 46 
382 Non-e1ecrr1ca1 m1ch1nery 50 5.2 63 37 04 47 42 
383 Electrrcal machinery 79 t2 7 14 8 so 11 76 88 
384 Transport equipment 77 90 102 32 13 56 45 
385 Profes1tona1 an1 sc1entrl1c goods 26 41 4.8 37 4.6 88 85 
390 Other manufactures 104 161 205 28 03 66 76 

Sou,, •• UNIOO 1r1t1t't1ca1 dat•OIM nr1matn Ind for.Ulfl Dy UNI001PP01IPP GLO 

•E •thXS.ng. China 
Orncludin9 Ee1r.,n EurQPe 

NotH Prot«f1on1 ind gr?#fP\ riAlet are DaNd on defllfed' n1t10f'lll cu,,enctet conyerfed fo tSHl5 United Sflfn dt>Hars 

Growt" '''" 1r• CS.rived from 1f1 umpte countrin 32 ·oe11tttoped and 85 · develoPt"g.·· ( lndulfrr11 S11r11t1e1 consohdllftd by \JN100) 

Cf•1n1 and ofh4U cenrrally 011nned A111n econom11t1 ,,. not 1ncltlf'Sftd 1n fl'll wmp11 rfP'•• 1l'l1re ,,, • ..,,111 ,, n11m1ted to amount t? 2 4 per '""' '" 1990 for 10111 
m1nufecrur1ng1 

ISIC 1n1ern1t1on11 Sf1nd1rd lnduttri1! Cl11Jtf•Clf•O" or 111 EcO"l')mrc Ac;1w1ltft fj:My1110" 11 

\ 



r 
• 

'~ 

• •• 

-

r--~ 

-

' 

r 

... 

the l''"' grov.th rate l" M\'A f•.>r the region as a whole. 
15 ,,f the .i5 countries in Tropical Africa ha\·e registered 
annual MV A growth of 5 per cent or more o\·er the last 
~I\ years. 

In s,mh Africa GDP growth declined from 2.6 per 
·:enl in 1990 to 2.5 per cent in 1991. In Western Asia it 
tc1: from .i.o per cent in 1990 to 3.0 per cent in 1991. 
Both regions were affected by the Persian Gulf war and 
its -.ftermath. Some oil-c,porting countries benefited 
from the in.:rease in oil prices in late 1990. but these 
gains v.ere generally not suff:cient to offset their 
contributions to pay for th.: war. The economic 
disruption and war costs strained government finances 
and added to inflationary pressures. In Iraq and 
Kuv.ait the direct effects of the war had a drastic 
impact on production. In those countries thal supplied 
large numbers of workers to the two countries or had 
significant trade: with them. the loss of markets and 
foreign earnings wc:rc: also significant. In Iraq the 
disruption of normal trade relations has continued in 
compliance with the trade embargo imposed by the 
United Nations. Some: impetus to growth in the region 
will result from spending in Kuwait on reconstruction. 
Oil-producing countries have benefited from the 
rc:mmal of Iraqi oil from world markets. which has 
been particularly important in supporting oil prices 
during the downturn. UNIDO expects growth in North 
Africa to improve in 1992 to 2.8 per cent and further in 
1993 lo 3.1 per cent. 1n Western Asia growth 1s 
expected to be 4.5 per cent in 1992 and 4.4 per cent in 
1993. 

The rate of GDP growth in India fell from 4.7 per 
cent in 1990 to 2 per cent in 1991. Among the factors 
contributing lo slower Indian growth were depressed 
conditions in ih export markets. particularly in the 
former USSR. higher prices for oil imports during the: 
Persian Gulf war. the loss in remittances from Indian 
nationab working in Iraq and Kuwait. and domestic 
political uncertainties. The immediate cause of the 
slow-down was the depletion of foreign exchange 
reserves following the Persian Gulf war. Import 
restrictions met the immediate need to replenish 
reserves. and a comprehensive: stabilization and 
re~tructuring programme: to deal with underlying 
problems and to position the: economy for longer-term 
growth was announced in July of 1991. MVA growth 
fell from !!.O per cent in 1990 to 1.5 per cent in 1991. 
partly in response: to the curb on imports as restricted 
access 10 imported materials created manufacturing 
bottleneck,.. The: restructuring programme: announced 
in July 1991 contains many measures that will 
stimulate: growth in thr industrial sector. and arc: likely 
to more than offset the: downsizing and closures that 
will result from the: government's announced intention 
to reduce: subsidies to Statc:-ownc:d companies. UNIDO 
expects GDP growth to gradually improve, reaching 
4.1 per cent in 1992 and 4.5 per cent in 1993. The other 
countries of the: Indian Subcontinent generally 
cxpc:ric:ncc:d medium 10 good growth in 1991, exceeding 
4 per cent in all countries except Bangladesh. GDP in 
Pakistan ~rc:w at a rate: of 5.6 in 1991. which was up 
from 5.3 per cent in 1990. UNIDO expei.:ts GDP 
growth in Pakistan to rise 10 5.5 per cent in 1992 and 10 

6.3 per cent in 1993. 
Growth in East and South-East Asia fell only slightly 

in 1991 from 7 per cent to 6. 7 per cent. For four newly 

industrializing countries (NICs).• namely Hong Kong. 
Republic of Korea. Singapore and Taiwan Pro\·ince 
growth in 1991 was 7.1 per cent compared to 6.8 per 
cent in 1990. The rate of growth increased in Hong 
Kong and Taiwan Province. and fell in the Republic of 
Korea and Singapore:. Despite the recession in North 
America. export growth for the four economies 
combined was higher in 1991 than in 1990. The weaker 
North American market was offset by increased 
exports to China and the EEC. The NICs will benefit in 
1992 and 1993 from continued strong growth in China 
and rccO\·ery in North America. The main constraint 
on short-run growth for all four economies will be the 
need for action to curb inflation. which has increased 
to nearly 8 per cent for the: four economics combined. 
UNIDO expects growth for the four economics 10 be: 
little: changed from 1991. with 1992 growth lf 7.2 per 
cent and 1993 growth of 7. I per cent. 

Indonesia. Malaysia and Thailand all grew by 7 per 
cent or more. Growth was down in 1991 in :~alays;a 
and Thailand. but remained constant at 7 per cent in 
Indonesia. More: restrictive: policies implemented to 
counter rising inflation and growing current account 
deficits held down growth, as did generally weaker 
export markets. These policies are likely to continue in 
all three countries in the: short-run, but improved 
export markets will help to mair.tain growth rates near 
their current levels. 

MV A grov. ch in the region of East and South-East 
Asia as a whole increased slightly from 7. 7 per cent in 
1990 10 7.8 per cent in 1991. defying cyclical downturns 
in most of its major export markets. Increased 
domestic demand and increased sales in the: EEC and 
China enabled the region to maintain strong MVA 
growth despite the slower growth of exports to the 
United States and Canada. For East and South-East 
Asia as a whole: UNIDO expects 1992 MV A growth to 
be 7.5 per cent and to rise: 10 7.8 per cent in 1993. 

Growth m China slowed 10 3.9 per cent in 1989. but 
has since climbed back toward the levels achieved in 
the: mid-1980s. In 1990 output growth was 4.7 per cent. 
and rose 10 7 per cent in 1991. Economic reform and 
emphasis on international trade and international joint 
ventures remain key elements in the development 
strategy of China. This is reflected in the growth of 
trade and the: rapid growth of the non-State: sector. The 
latter sector. which comprises collectives and private 
c:nlc:rprises. including joint ventures between the State 
and private or collective enterprises. has been growing 
rapidly for more than a decade. In 1990 it accounted 
for 64 per cent of GNP and employed 82 per cent of the 
labour force. While the initial focus of the move 10 give 
more play to market forces and non-State enterprises 
was confined 10 agriculture. it has since been extended 
10 services and industry. In 1990, 46 per cent of gross 
industrial output was accounted for by the non-State 
sector. Higher global growth. and particularly more 
rapid growth in its North America market. will 
contribute to maintaining the momentum in export 
growth in 1992 and 1993. UNIDO forecasts GDP 

•The 1crm "NlCs" 1s u'ed u1ens1vely 10 de\Crilx developing 
economies. Ix rhe~ counlries. province• or areas, where 1here ha• 
lxen par11cularl> rapid indu\111al grnwlh. II dfl(s n1 .• imply an> 
poh11cal d1vmon wllhin lhe rank! of dcvelopmg cnun111c• and" nnr 
officially endor-ed hy llNIOO 
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grm1.1h m China ,,f ~.3 per cent in 1992 and 7.tl per cent 
m l'N3. 

The 21<-sector disaggregation of !\1\'A growth rates 
broken do11. n by all de\·eloped countries and all 
Je\d,>ping countries for the 10-year period 1975-1985 
and for the eight-~ear period 1985-1993. is shown in 
Table I.:!.• This table also shows the shares of the 
de\ eloping countries in disaggregated and total 
manufacturing for the years 1975. 1990 and. as forecast 
b\ \'NIDO. for 1993. Official data are not a\·ailable for 
ail countries for 1990. In those cases where official 
estimates are not a\ailable. data from unofficial 
source~ or Ul'IDO estimates are used in the 
aggregations. 

The share of de\·cloping countries in world 
manufacturing 11.ill be considerably higher in 1993 than 
in 1990. \jNIDO projects the share to be i6.9 per cent 
in 1993. which is 2.4 full percentage points higher than 
in 1990 (see figure 1.2). This gain would nearly rr.atch 
the 2.9 percentage point gain o\·er the period from 1975 
to 1990. The gain stems partly from the declining MVA 
growth rates in the de\·cloped market economics. In 
1991 M\'A declined by 1.3 per cent for the group as a 
whole. and according to the UNIDO forecast. MVA 
growth will remain low in 1992. at 1.3 per cent. Even in 
1993. MVA growth in the de\·eloped market economies 
is e\pected to lag behind growth in the developing 
coun1rie~ excluding China by I. 7 percentage pnints. 
But the main factor underlying the increased M\' A 
share of the de\"eloped economies is the fall in MV A in 
the economies of Eastern Europe and the former 
USSR. Between 1990 and 1993 the cumulative MVA 
dedine in the region as forecast by UNIDO will be 
nearly 50 per cent. 

Based on lJNIDO projections for 1993. the average 
annual growth rate of manufacturing in the developing 
countries. excluding China. will be 4.9 per cent during 
1he period from 1985 to 1993 which i!> the same growth 
rate as in the earlier period from 1975 to 1985. Relative 
to the 1975-1985 period. growth during 1985 to 1993 is 
forecast to be substantially higher (by 1 percentage 
point or more) in six sectors: pottery. china and 
earthenware (ISIC 361 ); wood and cork products llSIC 
331); printing and publishing (ISIC 342); wearing 
apparel (!SIC 322); electrical machinery (!SIC 383 ); 
and other manufactures (!SIC 390). Symmetrically. 
growth will also be I percentage point or more slower 
during the latter period in the following six sectors: 
transport e4uipment (!SIC 384); footwear. excluding 
rubber or plastic (!SIC 324); pla!>tic products (not 
elsewhere clas~ified) llSIC 356); petroleum refineries 
llSIC 353); iron and steel (!SIC J71); and miscellaneous 
petrnleum and coal products (!SIC 354). 

The MV A share of developing countries already in 
1990 exceeded 25 per cent of world output ir. fi\·e 
sectors. namely prtroleum refineries (!SIC 353). 
footwear. excluding rubber or plastic ( ISIC 324) leather 
and fur products ( ISIC 323 ), tobacco manufactures 

•The c•t1m~te. •h""'" 1n tahlc I 2 arc ba•ed on a •ample of 
'"11ntr1c• for "'htch rchatilc data arc a' a1lahle for the yea" mrludcd 
The •ample include• .12 dc•clopcd and MS dt\Clopm11 cnunfrlc•. lhe 
•ample doc\ not renect the \ltuatmn 1n the 'cntrall~ planned 
e'onom1e• of A"•· \Ince M\" A data arc not a•;11lable for thc..c 
counfrle• o\tr the pc nod• con\ldered All of the reform cc11nom1C\ of 
L1•tern l:uropc and the former 1;ssR arc included m the dc•ck.pcd 
c{1untr't c41e11or~ 
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(ISIC .ll-1) and textil~ tlSIC 321). By 1993 Je\eloping 
counlries will also acco•ml for 25 per cent of world 
MVA in rubber products (ISIC 355). be\"eragcs (ISIC 
313) and wearing apparel (ISIC J22l. and twer 20 per 
cent in 13 of the 21< manufacturing sectors. Beyond 
1993 the rate at which the share of de,·eloping countries 
increases will slow markedly. By the year 2000 the 
share of de\"doping countries in world MV A is 
expected to be about 17.5 per cent (sec figure l.J). 

8. !\tediam-trrm outlook 

This part of the Global Report is dernted to the 
presentation of UNIDO medium-term projections on 
world industry and to discussion of the major eco­
nomic lrends on 11.hich UNIDO technical assumptions 
are based. Medium-term forecasts for the IO regions of 
the world are summarized in table 1.3. As to the 
discussion of major economic trends. the Global Report 
this year will review some of the slH:alled "long-term 
trends" in order to obtain some historical perspectives 
for analysing near-term problems and soluuons. This is 
necessary for several reasons. There has been much 
criticism of the exclusive focus on the short term in the 
perceptions of private as well as public decision 
makers. A long-run perception is a h · pful correction 
to this. At the same time. the world economy ha~ gone 
through some fundamental but totally unanticipated 
changes which demand an examination within a 
broader historical context. h would nor be too much of 
an exaggeration to say that the 1990s resemble the 
IS90s more than they do the 1960s. This is confirmed as 
much by the resurgence of anti-inflationary macro­
economic policies as well as the dominance of 

Tuk u. M.clillaa-tmn projedioas, 1992-1991 
(Average annual percenrage growth rare) 

Economic grouping 
or region GDP 

World 3.4 

Developed counrries 3.2 
Norrh America 3.2 
Wesrern Europe 2.6 
Japan 4.2 
Or her 2.6 

Eastern Europe and 
former USSR ·2.1 

Developing counrries 
(excluding ChiH) 4.3 

Larin Americ1 and 1he 
Caribbela 3.1 

Tropical Africa (including 
sub-Saharan Africa) 2.7 

Norrh Afric1 3.8 
Wc11crn Alia 3.3 
Indian Subcon1inen1 s.o 
Ea11 and Sou1h-E111 Ali• 1.S 

Cca1rally planned Ali• 7.8 

Chin1 8.0 

SOIUCt: UNIOO dllabase. 

MVA 

3.1 

3.S 
4.1 
2.2 
S.2 
2.0 

-S.9 

6.1 

2.6 

3.9 
S.I 
6.1 
6.7 

10.6 
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Figure 1.2. Share of deftloping countries in world manufacturing production 
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Figure 1.3. M•nutacturlng value •dded of North and South, 1975 and 1993 
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monclary O\cr fiscal policy. Rccem !rends in the 
gro1111h ra1e of o\·erall ou1put as well as of investment 
and cons;umption in de\·eloped marke1 economies can 
be: understood only in a historical perspccti\·e. 

But important as a long-run perspective is. the past is 
an imperfect guide to the present and an unreliable 
pointer to the future. To be able to grasp the recent 
changes there is also a need to be clear about the causal 
influences which have led to the profound structural 
changes of recent years. The perception as well as the 
aclual actions of economic policy makers arc 
importanl among lhesc influences. Among the devel­
oped market economics the search for non-inflationary 
growth continues. with the emphasis on the appropriate 
rate of growth as against the cantcnt of the output 
111 hich is growing. One reflection of this is the 
ambivalent attitude towards free trade. The prolonged 
and as yet inconclusive negotiations in the Uruguay 
Round of the General Agreement on Tariffs and Trade 
(GA TT) reflect the fear of .. dcindustrialization" 
through international competition as much as the hope 
that freer trade may pro,·ide the stimulus required to 
avoid stagnation. Under the prevailing restrictive 
growth policy. the balance between gains from inter­
national specialization and the loss from continuous 
re~tructuring remains a delicate problem for many 
developed and developing countries. In the meantime, 
deindustrializa1ion in the least developed countries 
continues unabated. The marginalizalion of the role of 
these countries, as well as that of the former centrally 
planned economics of Eastern Europe and the USSR, 
in the world industrial economy requires an urgent 
re\·iew of the historical process the world seems to be 
engaged in. 

/. ls th~ world ~conomy slowing down~ 

One of the assumptions which had a dampening 
effect on 1he UNIDO medium-term perspective is 
bascJ on the statisiical evidence of a lo'lg-tcrm slow 
down in the world economy. as shown in figure 1.1. The 
trend lines fitted against the respective group averages 
in the last three decades show negative inclines 
indicating a slow-down in the growth performance of 
both developed and developing countries. The evidence 
is contradictory as well as disconcerting, since the 
ini1ial regional UNIDO forecasts indicate a steady 
recovery in industrialized countries and basic improve­
ments in lhc growth prospective for developing 
coun1rics as a whole. The generally positive short-term 
projections prcscnlcd in the previous section are 
naturally influenced by signs of a cyclical up1·1rn in lhc 
world economy. This lime around, the cyclical impact 
on developing countries has been much less than 
expected, which UNIDO lakes as an indirect bu1 solid 
indication of the very struc1ural change needed for 
these countries to turn in a much better industrial 
performance during the current decade than in the last. 
This is particularly true for Latin American countries, 
whose combined average growth rate is projected to be 
at least double the average for the 1980s. Although 
UNIDO foresees some inevitable adjustments in 
growth 1cmpo for the Asian and lhc South-East Asian 
countrirs, they are expected to remain strong per­
formers. especially if regional industrial cooperati0n, 

- ----
including China and other Asian centrally planned 
economics. expands. India, which has embarked on a 
bold new experiment, is rapidly gaining confidence as a 
producer of internationally tradablc manufactured 
goods. And, with continuing support. the African 
countries should complete the structural adjustment 
precesses needed to improve their future growth 
performances. 

All these promising regional trends for developing 
countries. however, presuppose normal and trouble­
free growth in the advanced industrial countries. The 
traditional interdependency relationship between these 
two groups of countries has been undergoing some 
complicated changes in recent years [l]. As already 
indicated. one of the reasons why some developing 
countries managed to escape negative growth during 
the latest global recession was the forcible shift to 
internal sources of growth achieved by these countries 
during the difficult years of the 1980s. Yet the prospect 
of slower growth in developed countries is still 
unsettling. Slower growth means a further diminution 
in investment profitability. Unemployment in the 
advanced industrial countries will become larger than 
the current 7 to 9 per cent, alienating a large portion of 
the population and creating a permanent pool of the 
unemployable. International competition in a slow­
moving world ccon->my will become truly predatory 
and adversarial. And countries trying to safeguard 
their national interest will retreat increasingly, singly or 
as a group, behind trade barriers.· All the whJe, the 
industrialization prospects for developing countries 
will suffer because trade and finance provide the 
essential escape hatches for thoc countries from the 
dual economic constraints of limited resources and 
limited market size in introducing modem processing 
technologies 

But what is the cause of this long-term slow down in 
the major industrialized countries? Economic trends, 
once quantitatively discerned and statistically captured, 
do not disappear easily, and the dismal trend towards 
lower world growth is statistically obvious. Admittedly, 
statistical findings arc always open to interpretation. 
Thus, some argue that declining growth rates, 
particularly in the major industrialized countries, arc 
the result of exceptionally high growth between the 
1960s and mid-1970s, and that a proper trend line 
drawn without including this cxcc1nional period of 
growth should not show the worrisome negative incline 
(2). Whether or not this explanation is accepted, the 
argument certainly docs not offer much comfort. It 
also raises the basic qucs1ion as to what made the 1960s 
and early 1970s i;o exceptional, and why is the world 
unable to recreate those conditions. In fact, many 
economists are convinced that, if an exception has to be 
found, it more than likely resides in the low 
performance record of the 1980s. 

Studies abound purporting to show that in the mid­
l 970s the world entered the downswing phase of a 
long-term Kondratieff cycle. According to one 
proponent, the first Kondratieff cycle or long wave 
(1790-1851) dates back to the Industrial Revolution 
which introduced steam power to the coal and textile 
industries. The second cycle (1851-1896) brought with 
it railways and the iron and steel ir.dustrics, while the 
third (1896-1948) saw the introduction of diesel and 
electric power as well a~ the emergence of the basic 
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.:henu.:ab. and aul•lmob1k industries. The current 
!ourth .:yde 1Ah1.:h began in 19-'t< was occasioned by the 
d1s..:o\er~ •lf polymers and ushered in the electronics 
age. Since 1973. howner. no major new industries ha\·e 
emerged to sustain the necessary technological 
inno\·;uions [J). While the pre..:1se chronlilogy of the 
K,mdra1ieff wa\·cs may· be open to dispute. the general 
logi..: of d. long ..:yde of about 50 years is appealing. If it 
were lri;e. it would be expected that a KondratietT wa\·e 
1ha1 began in the late 19.WS should end and a new one 
-.hould begin sometime in the 1990s. If so. the e\"idence 
of a slow-down in growth rates may be about to be 
re\·e~d. Gi\"en the impression of the chronology. 
howe\"er. it is difficult to be either more precise or less 
un..:enain. Indeed there ha\·e already been predictions. 
fal!>e a .. they turned out. during the 1980s of a long 
upturn based on genetic engineering and biochemistry. 
fibre optics and communications. ne1.1.· materials and 
miniaturization. as well as information processing. 

Historicism has always had its fascination for the 
e..:onomics profession. Both Marx and Schumpeter saw 
what history had in store for the ..:apitalist system and 
promptly set out to change the course of the system of 
history as well. But with the ad\·ent of Keynsian 
cconomi..:s. there was an emerging confidence among 
e..:onomisls that business cycles. long or short. would 
no longer be allowed to determine history. There were 
counter-cyclical demand management policies to 
smooth oul the short cycle. For the long wave. since the 
rool cause was !he bunching of innovations. ii was 
thought :hat continuing im·esimenl by corporations in 
research and development ( R and 0) would allow a 
smoothing-out of the inno\"ation process as well. In this 
matching of short and long cycles. monetary policy had 
the task of providing a stable macroeconomic 
framework IAithin which structural change could take 
place smoothly. 

The quarter century following the Second World 
War did fulfil this expectation 10 a large extent. There 
was a steady stream of innovations from the corporate 
R and D laboratories while the counter-cyclical policies 
maintained a high level of employment. But in the 
year., sin.:e the mid-1970s there has been a serious 
rncrsal as innovations in the industrial sector have 
slowed down, and those in the financial sector have 
rernlu1ioni1ed the context of monetary policy. Global 
financial markets with fully mobile capital have meant 
that control over money supply is difficult. Each 
country has become eager to a11rac1 the now of capital 
to itself e\"en though it has meant offering high inreresl 
rates and pushing a deflationary policy. In lhe 20 years 
since the oil price crisis of 1973, the world has 
witncs .. ed three major recessions, the latest of which is 
c\·cn now proving loo stubborn 11. overcome. Could it 
be that the upsurge in finance innovation has retarded 
the industrial innova1ion process. or is it a new 
qualitative phase of the same process? 

Ever since the day., of David Ricardo. serious 
e'onomists concerned about the long-term future of 
capiuhst economies have been harbouring a constant 
worry-that the economy will sooner or later attain a 
stationary state-a level of per capita income that will 
satiate 1he ne~d~ and wants of the average con.,umer. 
and the resulting "underconsumption" and ··over­
production .. will gradually undermine the profitability 
of investment. Marx u well as Johr Stuart Mill had a 
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\i\·id des..:nplilln of this already happening in 
nine1eenlh-..:entury England. Schumpeter emphasi7cd 
the need for continuous produ..:t inno\"ation to 
circum\·ent it. and Keynes prcscribcri public spending 
to postpone it. Howe\·er. as Marx hinted. a stationary 
state in the modern \"ersion can happen at any k\·el of 
employment or income. the essential features being no 
new in\"estment and no net sa\·ings. The declining 
sa\·ings rate in the United States and in other major 
industrialized countries has been quite conspicuous for 
some time. And. as will be seen. the im·cstment ratios 
in these countries declined thwughout the 1980s. To 
modern-day economists who ha\·e been too busy .. fine­
tuning .. to bring into balance im·estment and sa\·ings 
that bcha\"e independently. such synchronized 
beha\·iour between savings and inveslmenl is an apt 
reminder that. notwithstanding Keynes· admonition. 
human beings do not li\"e only in the short-run. 

The classical doctrine postulating that in the long­
run sai.;ngs cannot exceed im·cstmenl. known as Say·s 
Law. is based on the com·iction that falling interest 
rates would eliminate any temporary excess of sa\·ings 
either by discouraging sa\"ings or by increasing in\"cst­
mcnt. or by a combination of both. Howe\·er. in an 
economy where effective demand ~omes insufficient. 
investment would not increase. But savings would 
decline to match it through falling interest rates. on the 
one hand. and a decline of money wages and prices. 
which bring a contraction in income. on the other. So 
far no economist has seriously suggested that ad\"anced 
economies are currently suffering from the chronic 
underconsumption characteristic of a stationary eco­
nomy. There arc. however. many indications to the 
contrary: for example. growth rates of prices and wages 
in the production sector in the advanced countries have 
long been declining. and the profitability of manu­
facturing has been low relative to its le\"el in the 1960s. 
Long-term investment has declined drastically. and 
short-term investment is becoming more speculative in 
rature. In some countries, the problem of deindustri­
alization. perceived or real. is becoming a serious issue. 
And expansion in consumer demand. though supported 
by credits and declining household savings. is 
becoming more and more .. luggish. Whether these 
tende!1~ies represent a passing phase of a long cycle or 
symptoms of a stationary state remains a conjectural 
question. This question, however. remain' academic as 
the world becomes more and more engrossed with 
short-term price stabiliza.:on at the cost of long-term 
growth and expansion. 

1. End of inflation in advanc'd countri,.t 

Ever since the stressful period between 1973 and 
I 9X I when oil-price-induced inflation reached double· 
digit figures, the major industrial countries have kept 
up their \igil against inflation. Currently. inflation in 
the major industrialized countrie'> is converging in the 
range of 2 to 4 per cent, which is the same as the 
average rate observed in the 1960s. Encouraged by thi., 
development. many economists arc predicting an era of 
zero or extremely low inflation. The commi1men1of1he 
German Bundesbank 10 disciplining the German 
economy 10 price increases of l per cent or less a year is 
well-known. Many European countries. some seriou .. ly 
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hand1..:apped b~ per,_i,.tent high unemployment. are 
nirn e4uall'.\ wmm1tted Ill low inllation through the 
l'uropean E\change Rate '.\terhanism and through 
pro\ isilin" for the Euwpean monetary union. In !'iew 
Zealand. the (ion:rnment has not only made the 
central bank independent. but has gi\'en it the task of 
bringing intlation down to between lero and 2 per cent 
a ~car. In Canada. the Government backed the 
decision of the central bank to tighten money supply in 
the face of imminent recession in order to bring down 
intlatilln to an annual rate of 1. 7 per cent. In Japan. an 
unusuall~ strong and independent stance taken by the 
Go\ernor of the central bank of Japan burst the 
.. bubble economy ... bringing inflation down to 1.8 per 
cent. In the United States. however. the Federal 
Rescn c Rank. which has lowered its discount rate in 
se\eral successive steps over the past two years. now 
":ems read~ to step in again in the absence of strong 
signs llf a real economic reco\'ery. 

'.\1any ha\'e come to belie\'e that low or lero inflation 
w1Jt1ld actually assist growth by encouraging long-term 
1mestments because the long term would not only be 
easier to foresee. but the cost of borrowing money 
would become cheaper by remlH'ing the inflation 
premium which is fre4uently front-loaded. since the 
exclusive focus on the short-term that plagues the 
current economic scene is. in their \'iew. nothing but 
the product of inflation. On the other hand. monetary 
theorists have long maintained that it is not so much 
inflation as uncertainty which clouds the long-term 
im cstment outlook. Such uncertainty is reflected in the 
course of monetary policy. which leads to high interest 
rates. This dispute has become largely academic. 
because in the never-ending fight against inflation a 
punishingly high interest rate has become an established 
feature in major industrialized countries. As of now. if 
real interest rates for any reason continue to stay higher 
than th.: actual physical rate of return combined on 
all investments within the country, something extra­
ordinary must happen. Theoretically at least. the 
follo\\.ing three courses of action are open to the 
economy to pay for the extra charges: the economy 
either depletes its external reserves or incurs balance­
of-payments deficits; it reduces the traditional income 
share of labour by either withholding real wage 
increases or creating more unemployment: or it forces 
the size of national investment to shrink until the 
lowered GDP growth path no longer generates 
inflation. 

One 11f the perverse feature•; of the world economy in 
the I 9Klh has been the so-called ··reverse flow of 
capital" from developing to developed countries, which 
incidentally was accomplished through real rather than 
financial transfers. That the balance-of-payments 
situation has deteriorated during the 1980s for every 
major indu,triali1ed country, with the exception of 
Japan. and finally including Germany, is by now a 
well-established fact. The proof that the relative share 
of income for labour has declined in these countries is 
of!en reflected in the census data on income 
distribution and in the increasing lahour and social 
unrest in these countries. Actual wage ~hares computed 
from national accounts statistics show the following 
changes hetween 1980 and 19K9: United States, 60.4 to 
60 .. ~ per cent of GDP: Canada. 55. 7 to 55.5 per cent: 
l'nited Kingdom. 59.7 to 55.6 per cent: Australia. 52.K 

, 

to .tlU• per 1.."Cnt: Germany. 57.0 to 52.4 per cent; 
France. 56. I to 51.6 per cent; Belgium. 60.0 to 52.1 per 
cent: and Japan. 54 . .3 to 55.l per cent. The United 
States remains one of the highest wage share countries. 
reflecting the effort to maintain an employment le\·el 
during the 1980s largely through deficits in external 
accounts and to some extent through the lowering of 
real wages.• Countries that expanded their income 
shares for labour during this period are those which 
ha\'e had a relati\'ely cheaper credit policy such as 
Japan. Republic of Korea and other Asian NICs. as 
well as those with surplus capital. like Bahrain. 

According to the IMF. the total gross fixed 
investment figure in Germany in 1992 is projected to be 
smaller than the one obser\'ed in I97.3 in real terms. and 
it calculates the lc\'el of investment in Germanv to have 
shrunk at the annual compound rate of 0.6 ·per cent 
during the past 20 years [4). The IMF relates a similar 
story for the United Kingdom. where the absolute size 
of total fixed imestment in 1992 is projected to be 
smaller than in 1973 after deducting price increases. In 
bot11 cases. the primary reason for this is the restrained 
pace of investment in these two countries during the 
I980s. which could not make up for the two sharp 
drops in in\'estment during the 197.3-1975 and 1981-
I982 periods of economic crisis. The situation in other 
industriali1ed countries does not seem much better. 
The IMF estimated average annual growth rates of 
investment in other industrialized countries during the 
same 20-year period are as follows: the United States. 
0.6 per cent: Italy. 0.6 per cent: France. 0.9 per cent; 
Japan. 2.3 per cent: and Canada. 4.8 per cent [4]. This 
means that Canada would be the only country that 
increased its investment-to-GDP ratio between 197.3 to 
1992.** 

A policy of high interest rates discourages a 
country's investment acti\'ities in general. but at a 
particular cost to its long-term physical investments. 
One result of this has been the decline in social 
overhead capital investments in many ad\'anced 
industrialized countries in recent years. Burdened with 
huge debt service charges. public spending on 
education has suffered a severe blow in manv countries. 
Policy-induced interest rate premiums also' encourage 
financial, rather than physical, investments, because 
the total value of a country's paper assets is more 
sensitive to interes. rates than to the real physical rate 
of return on investment. Financial mergers and 
acquisitions. althr>Ugh greatly abated. outnumbered 
plant constructions in the I9!!0s. The boom and bust in 
the property and financial markets in many advanced 

•The un11 labour '°''' in the United Stales incr,a'Cd at the 
average annual rate of 7.5 per cent compared to the GDP deOa1or of 
H.O per cent and the consumer price index of K.7 per cent between 
1973 and 1992. 

.. Th" l\fl· a<·,.,unt can he nhjcctcd to hc.:au'e nf the u'c nl lhc 
projected 1992 invc-tmcnt figur". If the figures for l'~K9 Uhe Ja,1 
year before the economic slow-do"'n') "ere used mslcad. every 
countn "ould ha•·c •ho"n some incrca•e in the absolute "" of 
inve•tmcnt over the last 20 years. Ho,.cvcr. national invc•tmcnt 
ratios computed a• 1hc percentage ~hare of GDP spent on gro" fixed 
capnal formauon an 1989 still cnmparc h;:dly again•! tho" oh.cned 
In 1970. These ratio• arc. re•pccuvely: 1he United State,, 17 7 an 1970 
and 16.l'i in 19K9: France. 7S.2 and 20.K; .Japan, JS.S and JO 9, 
Canada. 21.2 and 22 2. Germany. 2S.5 and 20.S: and the United 
Kingdom. 18.9 and 19.6. The u.c of 19K9 figure< thu' •ave' man~ 
counlracs from the 1gnom1ny of an ah"ilutcly declining IOH•lmcnt. 
hut onl~ barely 
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indu~triali1ed countries in recent vears have been as 
much the result of diverting the en~rgy of the country 
to financial. rather than physical. im·cstment acti\·itics. 
as the result of monetary stabilization policies. 

If the world is slowing down. could the growth 
process be restarted without paying for it in inflation? 
According to the information compiled by The 
Economist L5] the consumer price level in the United 
Kingdom had not increased for almost two hundred 
and eighty years from 1661 until just before the 
outbreak of the Second World War. with the notable 
excepti•>ns of the period of the Napoleonic Wars and of 
the First World War and its immc~iate aftermath up to 
the Great Depression. Since 1933 (when prices were 
some 10 per cent lower than in 1661 ). however. 
consumer prices have risen by 4,000 per cent in the 
United Kingdom and by 950 per cent in the United 
States. Despite periodic recessions and depressions, the 
United States economy is estimated to ha\·e expanded 
rapidly between 1867 and 1913 at an annual compound 
rate of up to 4.3 per cent.• The United States econom\· 
proceeded at a more sedate rate of 2.0 per cent 
thereafter until 1938. mainlv because of the one-time 
loss during the Great Dep~ession. This seems bv no 
means a bad performance record-with or without 
inflation. The economy of the United Kingdom also 
achieved substantial progress during this pre-infla­
tionary period: 2.4 per cent annual average growth 
between 1870 and 1913. and a 1.0 per cent cumulative 
average for the entire per:od of 1913-1938. which 
includes the years of the Great Depression. Growth 
thus appears to have taken place in the absence of 
inflation. However. it has also taken place in the 
presence of inflation. The compound annual GDP 
growth rates covering the period from 1950. when 
conflict in Korea started. to 1989. before inflatior. 
began to come down. stand at 3.4 per cent for the 
United States and 2. 7 per cent for the United Kingdom. 

Growth. therefore. takes place with or without 
inflation. though it is arguable that inflation has 
yielded a slightly higher growth rate over the past 
40 years. It is this coincidence of growth with inflation 
which raises doubts regarding the feasibility. if not the 
desirability. of non-inflationary growth. One reason for 
this is the nature of consumption today as compared to 
the nineteenth century. Unlike in the old days, growth 
no longer takes the form of additional consumption of 
identical items, but rather of the consumption of goods 
in increased variety and of improved quality. the 
substitution of new products for old. and the 
consumption of higher quality services. In the high­
income countries, a typical family buys 3,000 or more 
items in the course of a year in the form of specific 
commodities and services. The number of varieties 
produced and offered for each commodity is innumer­
able and has been constantly increasing. Price indices 
are, however. purposely designed so that the introduc­
tion of new products or the disappearance of old ones 
will have no effect. Thus, the introduction of goods 
such as washing-machines. television set~. synthetic 
fibres, personal computers and cellular phones, lighter 
and cheaper construction materials, numerically 

"These and 01her h1~1orical growlh rates given here are ba~d on 
Wilham Fellner. Trt11d1 a11d C~·dt1111 F.mt10MI( Ae11vr1_v !New York. 
Henry Holl and Comrany. 19S6). 
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controlled machines and industrial robots. has had no 
effect upon the different price indices. This means that 
a stable price level for the cconomv as a whole can be 
obtained when higher-priced ~cw products arc 
introduced only with a corresponding price decrease 
for all the rest. Thus. as some activities grow. others 
decay. But while this is always true in all changing 
economies. there are special reasons why low 
inflationar; scenarios affect the industrial sectors more 
adversely than the rest of the economv. 

One important consideration is that. in the major 
industrialized countries. more th~n one half of GDP is 
usually generated in the tertiary sector, which provides 
sen·ices rather than producing commodities, and the 
price increase for services in these countries has been 
consistently higher than the national average for 
commodities and services combined ever since the 
1950s. Thus. in spite of the general mobilization for the 
conflict in Korea. in the United States the prices of 
commodities rose by only 6 per cent and the price index 
for consumer durables actually declined by 3 per cent 
between 1950 and 1960. On the other hand. the index 
for medical care rose by more than 30 per cent. while 
the price of services as a whole rose by 23 per cent [6]. 
The obvious implication of this is that unless the 
general price level in the economy improves sufficientlv 
each year, the country's manufacturing sector. along 
with its mining and agricultural sectors. will become 
ever smaller. The current GDP share of manufacturing 
in the United States is 19.2 per cent. compared to 28 per 
cent in 1960. Since 1960. the agricultural share 
(including fishery and forestry) in the United States has 
declined from 4 to 2 per cent. and that for mining and 
quarrying, from 2.9 to 1.9 per cent. On the other hand. 
the GDP share for community. social and personal 
services increased from 4.6 to 9.7 per cent. and the 
share for financial and business services from 17.3 to 
25.3 per cent. During the same 31-year span. United 
States GDP increased at the annual rate of 3.1 per cent. 
with its manufacturing sector growing at 3.4 per cent 
per annum. The reduced share for manufacturing 
today is therefore due to lower prices for manufactured 
products which have increased at 3.2 per cent per 
annum while the general price level has been increasing 
at 4.9 per cent per year. The share of manufacturing is 
set to decline even in volume terms if the pressure for 
stable prices is borne exclusively by the production 
sector of the country. 

3. Long-urm prosp,cts /or ''"'loping co11ntri,.1 

Arc the prospects for avoiding slow growth any 
better for developing market-economy countries? 
Between 1980 and 1990, 71 out of 155 countries lost 
income. The fact that all 71 were developing market­
economy countries requires some comment later. But 
the immediate question is why is there such a large and 
persisting income: gap between developed and devel­
oping countries? Why is there such a heavy 
concentration of low-income countries with few 
middle-income ones? Broadly speaking there are four 
factors, in particular the technology gap. degrees of 
specialization, the importance of services. and th'­
consumption pattern. 
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frchn11/ug_1 g11p. The income gap be1ween de\"cl­
nped and de\ eloping counuies obviously s1cms from 
1he lechnology gap. De\·eloping coun1ries arc la1c­
comers and can enjoy .. oppor1uni1ies 10 catch up ... 
The~ can pick and choose from a considerable range of 
technologies already a\·ailablc without investing in 
R and D. They can push up the rate of capital 
forma1ion faster because the widening and deepening 
of capital would not bring diminishing returns. 
lnno\·ation by one firm does not have to be at the cost 
of other firms in the same sector. For the same reason. 
'>tructural changes arc much less painful because they 
do not entail an extensive .. restructuring" of the whole 
economy-the virtuous circle of expansion proceeds 
without a matching \icicus circle. This can be seen by a 
comparison of the e;s;tcnsivcness of structural changes 
undertaken by both dc\·elopcd and developing coun­
tries under the alternating economic circumstances of 
the last two or three decades. Specifically, structural 
changes in developing countries have always (except 
during the period of the oil crisis) intensified during 
cyclical upturn~. However, in developed countries, 
intensive structural changes were invariably related to 
economic downturns, implying that they have been 
more of a forced or defensive type of restructuring. The 
intensity of structural change in the developing 
countries as a whole, however, slowed down in the late 
1980s, especially in those countries which achieved the 
.. real" income status of$5,000 per year and above. This 
signifies that these particular countries have reached 
some sort of a limit in emulating the advanced 
industrialized countries. Perhaps the "high technology" 
they have to import from those countries would now 
require a minimum level of investment in their own 
Rand D. 

. -11·-

Specia/i:ation. Another possibie reason for the big 
chasm of income at the mid-$5,000 level is the 
difference in the configuration Qf manufacturing 
activities in developed and developing countries. 
Figure 1.4 shows the relationship between the level of 
per capita income and the index of industrial 
specialization. A moving average line drawn across 
sho\11-s a distinct hump, or rather, two U-shapcd curves 
overlapping the income range of $6,000 to S 10,000-
onc for developing and another for developed 
countries. The index of industrial specialization 
measures the dominance of a few industries over the 
rest of the industries in the country.• Countries with 
per capita income of less than, say, $600 tend to show 
extreme industrial concentration simply because they 
have a .. monocultural" industrial structure. In most of 
these countries, such as Burkina Faso, Burundi and 
Togo, food-, beverage- and tobacco-processing indus­
tries arc practically the only industries they possess 
(notable exceptions arc India, Pakistan and United 
Republic of Tanzania). 

At a higher level of income, countries start adding 
different industries-from textiles and wearing apparel 
to petroleum refining (a sign of the times?), non­
metallic mineral processing, metal faO>ricating, iron and 
steel, non-industrial chemicals, industrial chemicals, 
non-electrical machinery, electrical machinery and 
transport equipment. By the time a country attains a 
per capita income of some $3,500 (GDP per capita in 
1980 constant dollar), its industrial specialization index 
drops to IO, meaning that the industrialization process 
has reached a stage at which the country can produce 

•Sec the technical note in the statistical annn to the prcscnl 
Global R~por1. 

Figure 1.4. Specl9lluUon MCI de'91opment. 1990 
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\ Jrt• 'li' md~1-tnal pn>Juct- "'uh a more or h.-,.~ full 
c• •mpkmcnt ol inh:rmcd1atc and capital goods 
pr••Ju.:cJ dnmc-.tically. • 

.·\t a ,,.11 h111hcr k\d ,.f income. h••\\C\Cr. the 
-rc.:rah1aut1n 111Jc, '.:cm-."' incrca-.c .m.:e nwrc. \l.ith 
the r .... J-pw.:c, .. ing -e.:h•r !!radually regaining it' 
rn•nuncr..:c. h•r in,tan.:c. the ft . .,.pecll\C: 'hares ··f the 
r .... J hcvcragc- and toha.:c.>-pro.:c: .... mg inJu,try in 
1t•tal \I\".-\ ,,h,cncd m llJlN \I.en: ;l' foll,,1.1.-.: Hungary. 
<; per .:cnL Rcpuhli.: ,,f K••rea. I.:! per .:cnt: Tai\\ an 
Pn•\mce. It> per cent: Grcc.:e. 22 per .:c:nt: Cyprus. 
24 per cent: and hrad. 2') per cc:nt. This m a \\ay 
.:aptur..-, the: ( .. ,c:nce nf the 4ualitati\·c: 'hift in indu,try 
Ill the'c C:C<•ll•>llliC'. rhc ltllltl-prn.:cssing inJu-.try in the 
\t:n hrn-mc11mc: c••untric:s ..-,m,isb mainly of milling 
anj grindmg m1lh. slaughterhou-.e' and dairy farm-.. 
·1 he: f11tld ind1Mf\ in the mi11Jk-inc<•mc dcwloping 
.:••untne' pr.1Juc~' an c:ntircly different range: of 
prn<luct--frt11cn. packaged and prepared food., 
mdl\ idually "rappc:d and marketed under different 
hranJ,_ 

1 he: pr1•minen1 indu,tric-; in dc\dop-:d countric:' arc: 
non-ekctrical machinc:ry. transport c4uipmc:nt. dc:c­
tncal ma.:hincry. metal pro.:c..sing. industrial chc:micab. 
prmung and food proce,,ing. The: industrial speciali1a­
t11m inde:1. generally -.tay' "'ithin the hounds of 10 to 15. 
mdicating the: br..-adth of industrial acti\ itic:-. carried 
••Ul in dc:\doped countries. Thu'. although the 
pc:trokum refining indu,try exi .. ts in all developed 
.:••Untrie... ii.. po,ition i-. mostly d·~arf.:d by the 
e:1.tcn,l\ene" of other indu,trial acti\ itic:s. 1 ransport 
c4111pmcnt indu-.try figures prominently in Canada. the 
{ ·m1c:d State:' Jn•l Swc:den. hut comes <'nly after non­
ck.:trical machinen in Ital\ and the { "nited Kingdom. 
and after ekctrica.I and ~on-electrical machinc:r~ in 
<.i..-rmany and Japan. The high -.peciali1ation index for 
1.u,..-mhourg remit' fwm ih concc:ntrati•ll' m iron and 
,tc:cl and mdu .. 1ri.1l chemical-.. and that for Japan i' due 
t•• ..-kctrical and non-electrical machmc:ry. The food 
and hc:\..-rage indu,try in lcc:land contribute:-. 44 per 
cent. and that in Ireland 2'.' per cent. of total !\1Vr\. 
.-\ltoecthcr. 1n 12 out of 21 dc\dopc:d .:ountric:-. 
-.uf\~\Cd. thc food j\rllCe-.,ing indu.;try occupies either 
the t:ir't nr .. cc.ind po-.iuon ,,f importance. and 
ecncralh the 111du,1nal ~pecial11ation mdc-; of the 
~nuntr\. mo'c' up \l.ith the relative importance 
;i..:c11rdcd to the food 111d11,1r~. 

·1,, a ..:crt;11n c\lcnt. n '' n111 'urpri,ml? to find that 
l11t•d pro~·c"ing rcmain' an imp••rlant acti\ity in both 
Jc:H:l11pmg and Jc\clopcd countric,. Their producr'. 
h·rnc\cr. differ "'''!~.in effect c1,n-.1i11111ng dif!"crent 
111J11,me,. Other inJu,trrc-. in de .eloped countric' 
prod111:c the -.amc pr11du..:i... hut 1.1.llh d1ffcrcnt input 
rc4111rem..-nb and d1flcrcn1 proce,,iog 1cchnolog1c-.. 
h1r111turc" made lrnm 'tecl. pla,11..:. """J and gla-.-. 
ani.I ,, hurm,hcd. moulded. laminated and rc111l11rccd. 
In add11111n. indu,tr1c' 111 de\ eloped co11111ne' arc more 
hkch to h~· \crt1c;il!~ mtegr;itcJ and produce ;i much 
"',,i.:r 1 an11c ol 11utpu1. ·1 ran-. port cqu1pmcn1 and 
dc..:tm:al m;i..:htncr' 1mfu,1ric' 1n de\clopmg counlric' 
"11h per c;iplla 1~..:11mc 11f le" than S~.ooo con'''t 
m.11nl' .. 1 ,1mpk ;1"cmhl~ 'twp-. 1Mng imported parh 

•\tt' thr ""'"plcrr ti'' .if "''lu .. lfl-41 d\.'.l1\.1t1r .. ri.nmr1ltd fnr •II 

111:. rl· •pm~\, nu1trir, H\ , ,,· .. 1t,,; H, r··': /'1'r• ';ft 1 ·'I I >t > r11hi1·~.tt11•n 
'·•Ir·-. .. I •1t11111 1:1 ,h.1p I. ·,,t.I( I~ \.I 
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and ci•mp••nents tu pwduce a limited ran~c: _,,f 
pwducts. The petrokum rcfineries in these countnes 
produce gasoline and tar. but not naphtha_ and other 
petru.:hemicals. This picture changes drasucally on~c: 
econ<•mic:s attain an income ~lalUs beyond S2.000. as m 
BraLil. Malaysia and Mexico. and in ~ICs such as the 
Republic of Korea and Taiwan Pm,·ince. However. the: 
distin.:tion bc:t\l.c:en these: economies and the de,·c:Ioped 
ec<momies still remains c:xtensi\C: in tc:rms of product 
range and pto(..~sing tC\:hnologic:s. 

.'frnin·s. Another important distinction of de,·c:lop­
m::nt innlh·es the rc:lati,·e slalUs of the services industry 
in the: cconom\·. After e:1.amining the: exp::nditure 
panerns in 13!1 c"nuntric:s i.1 19K8. researchers found the_ 
slope defining the relationship between the rc:al sh~rc: ot 
senicc:s hl income·· ... c:ssc:ntially flat ... or c:\·c:n .. shghtl~ 
negative .. (7}. A simple: illustration using thi~ flat 
sc:f\·icc:s-to-income rc:lationship bc:twc:en. for c:xampk . 
India and the: United States. would kad Ill the 
conclusion that al least 30 per cc:nl of the: United Stales 
real GDP per capita of S UU39 obsenc:d in 1988 was 
due: to a higher price: for sc:r\·icc:s. which itsdf was some 
(l(I per cent higher than the: international a\·cragc:. 

1111, .. inllated.. price: of sen·icc:s in ad•·am:ed 
mdu .. 1riali1ed coun1rics. ho\l.c:\·er. often includes the 
-.ntem-wide costs. which is not made explicit io 
i~di,idual price: comparisons. !'obody would objc:i:t if 
the: cost of one kilowan-hour of c:lcctricity supplied lo a 
h1lmc:. or of a bus ride: in town. is different in one 
countrv. when in another. the: ekctricity supply i .. 
consta~11\· interrupted and the bus tra,·cb lc:-.s 
frequent!;. For that mailer. a \ isit to the: dc:ntisl in the 
countn· wilh an uninterrupted c:lectricily supply and a 
frcque~t bus scr\'icc: might be: that much more: 
worthwhile:. especially if the dcn1i-.1 had the: latest 
dental c4uipmcnt. E,·cn when appks arc: compared 
"ith apples. the: price of an identical apple ~hould differ 
depending on whether time ha .. to be: .. pent mspectmg 
for .;igns of .. poilage or not. S1andardi1ing mcrchandi-.e_ 
with a strict grading system doc' not alter the quahty ol 
the apple that is finally sc:lcctcd. ~ct it changes the: 
4uali1y of all the appk., for C\Cr~ consumer. The 
s\ .. tcmatic o\·erpricing of sen ice:-. in richer countnC'i 
~·ill. therefore:. largc:ly di,appear if an allo\l.ancc '" 
made: 10 include: those a11ribu1c-. \l.hich come \l.ith 
different 'crvice-. in those countric-.. 

In hoth ad,anccd indu-.1riali1cd countries and 
medium-incomc dc\c:loping countrie-. ... en ice-. indu .. -
1ries c.mtributc some 511 per cent of GDP. lln\l.C\t:r. in 
the lo\l.c:r-incomc: dc,·eloping countric:,. much need' to 
he: done to expand the: modern -.c:nicc:s 'cctor. :-.;o 
ccnnom\ can function w11hou1 -.cnicc:., mdlistric:' -.uch 
a' fina~cc. communications. tran .. port. rc:tail and 
\l.hok,alc: trade. a-. \I.ell a' medical care: and cd11cal1<>11. 
The linkage'> and complimcn1ari11c-. hc:11.1.c:cn different 
production sector' arc forged through !hc .. c indu,tric:,. 
One rea,on \I. h\' nc:11o indu,trial \cnturc-. in dc\ch•pmg 
countnc' often.remain ··c:ncla\'ed .. j, due to thi" lack of 
dfic1cnt ancill;.tr\ 'cr\·1cc' indusmc-.. The ah,cncc of an 
dlic1cn1 'en ice:~ .cctor aho mcrc:a-.e' the unit ,.,,, of 
labour in d.:\Cloping countnco, dc,pite the a\ a1l;itnli1:. 

of cheap lab11ur. 
One mtcrestmg dc\Clopmcnt in thi' regard'' that the 

trend m ad\ ;meed mdu't r1ah1cd cnunt ric' '"to 'trcam· 
11111." the 1rad111nnal manufacrurmg act I\ 111c, 11n the: ba''' 
ol prnlc:"111nal and functional 'pcc1al11a1111n. T' pica I 
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nMnula..:tunm! firm' m lh,..,e Clluntno ha\e uaJi­
ll••nall~ purcha">Cd prllleS,il>nal SCf\ iCC'> for finam.'"C. 
111 ... urance and ad\erli,mg. Bui IOOa~. prokssil>nal 
.. er' ice"' are -..1ugh1 for plant la~oul ar.J mainlc!nan\.'"C. 
pr • .Jucl doign and its marketing. equipment kasmg 
.md financing. and c\en for empl•>~IX relationships. 
h>r de,ch•pmg countrio. the signifo:an\.'"C 11f these 
chang .. .., is 1ha1 the stripped \ersion of manufacturing 
acli\ ii\ can n1>\A. be m"re easily and m1>re pwfi14bl~ 
tran.,f~rred '" de\doping countries. as long as all the 
protc..sional an..! commercial scnices required are 
packaged and offered from outside. The typical 
eumpk i'> the manufacturing of products in de\cl­
•>ping cuun1riC'> under 1>riginal e4uipmen1 manufacturer 
cOEMI contracts. l:nder such a contract. de\·eloping 
coumrics perform 1he fabrication of produ1.."1s that h:ne 
been dc..igned and engineered in an advanced 
imfustrialired country by a manufacturer that markets 
the entire output under its 1>11.n brand name. Sporting 
g•)t>ds in Taiwan Pnwince. rubber-soled shoes in the 
Republic ,,f Korea. wearing apparel in China and 
India. electronic products in Malaysia and household 
appliance .. in !\.k,ico are some of the more enduring 
e\amplcs of .;uch an international di\·ision of labour. 

< ·01uumptit1n pauan. One slri!.:ing feature of the 
current mc11me distribution in 1he world is. howe\·er. 
nol -.o much its une\·enne .. s. as its .. kinkcdncss .. _ \\"hen 
all countries are listed according to their .. real .. per 
capita tnet>me in ascending order. the number of 
c11untric' bc:l,.nging to each strata of income suddenly 
dedin~-s at about the mid-S5.000 level. unly ta emerge 
again at the$ llUMIO k\·el. • The only non-oil-exporting 
dnd1•ping countries or area-. included in this S I0.0110 
or higher im:omc brac!.:et are the two city-states 1•f 
Hong Kong and Singapore. and the Bahamas. Wh~· is 
there .. uch an enormous discontinuity in ··real income .. 
m the normal progression towards a higher standard of 
li\ing"! 

If the prnspe.:t of stagnation due to high interest 
rate' were real. it w1•uld remain current!~ a univer-.al 
problem. not limited 10 those countries which ha\·e 
a11amed ··real .. Cil>P per capita approaching $t.JKIO 
m 19XX. The h't mdude-. the follo\\ing countries: 
11 un!?ar~. Poland. Portugal. Repuhlic of Korea . 
Trinidad and Tobago. t:ruguay and Vene111ela. The 
!!roup 1-. an e'l.trcmely heterogeneous one. One feature: 
.:1•mmon 1<1 all thesc economic'. however. is that they 
ha\e achic\ed a lc\cl of ··real .. income al \\hich the 
material content of the standard of h\·ing is surpri,ingly 
ru:h in sub,tance. Specifically. the consumption 
-.1andard' in food. clothing and shc:lter. or the so-called 
.. ha,1c need,·· goods. arc fully met in these economics. 
Ill the ''n'e that they are cqui\alcnt 10 or hc11er than 
th•"' oh,cr\ed in the high-income counrrics. At 1h1s 
parucular k\el of income. the a\crage hous~hold 
po"e"e" t\\o radios. one: television ..et and one 
telephone. The a\eragc car owner-.hips in thc'ic 
cc.:onom1c' .:omhined came close In one car for e\cry 
'e\ en per"'"' m I 9XX. Some of them .. up port more 
than one n;t111mal s~mphon~ 11rches1ra and pc:uplc go 
, • the m"\lc' more f rcqucnth. •• I lii:hcr income m 

•Jn th1" ran , •f tht d1''""''''"· "rctll ,"<r '"P'fA '"" tmc·· ref tr, tn 
1n,;11mt ,1cn.,m1no1tr1t 1n. mfrrn•unn,tl rur .. :1.1,1nJt rn" ~r r.ant~ f PPP• 

•• \hr.111. Ht.·q,:: .... ~n 1h(; "'-R '°'d,,H rhr I.ill h•'"' P•"'' .u11I 

"'h ·• ··. T #f,· '""""'i .. , Io,",,"''' l''"rr1 r:u·,. ",,1 '. '" .s r f .all Pl-9 I 1 
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the...: CClltllimu: ... \1.<>u!d. therefore. reqt.ire a .nuch 
bolder e'pcriment \\ith .. ma1eriali·m1·· ;md .. c1>0sumer 
culture .. than the~ ha\·e hitherh• attempted and accom­
nwJateJ. Ila' ing an additit•nal tde,·ision sci might be 
regarded as a simple Ct•mfort. Installing an additional 
telephone 11r bc:.:oming a '"••-car famil~. hn\\e,·cr. 
requires changes in their 1raditi1mal family \aluc 
s~stems. Purchasing t\\11 -.uits a year might be regarded 
as conspicuous consumption. 11•>\\e\er. imported 
lu:rnr~ g«10Js often sene as status s~ mbols. 

If economic stagnation is ,·iewed as resulting from 
structural rigidities rather than from reaching an 
ecological limit. then some cf the problem.' currently 
alllicting de\·eloping countries can be seen as much the 
same as those confronti!lg de\·eloped countries. Some 
de\·eloping countries ha\·e reached or arc about 10 
reach a certain lc\·el of income al which the .werall lc\·el 
of consumption will not expand as rapidly as before. In 
the production field. they ha\·e become adept and 
elTicienl in producing products which arc alread~· 
designed and marketed in advanced indus1riali1cd 
countries. Creating conditions for their own inno,·ation 
and diffusion cycle might still take considerable time. 
In terms of traditional technologies. the ad,·antage of 
.. catching up .. has been more or less e'lhausted. In 
d.•\·eloping countries. financial inno\·a1ions ha\·e had a 
mi <ed effect on the real economy. Such inmwations 
ha\·e made spcculati\·e im·cs1menh anracti\·c relati\·c 10 
the more secure but smaller gains from real sa\·ings and 
inve..tmenl I plus hard work). But over many year.. the 
course of intlation in these countries and the an.:mpts 
by successi\·e Go\·ernments to repress it has lc:d to 
many distortions. chief among which ha\·~ been a 
disparity of interest rates between the .. nrganited .. and 
the informal money market. Jiversion of funds intn 
inflation-hedging ac1ivi1ies such as real estate in\·e-;t­
menl and commndit~ ~tod:piling. There h:is been an 
anempl more recently tn rehaul public finances. to 
mitigale the impact of financial repression and 10 
restructure the banking sector. As a result. short-term 
rates have come down somewhat. even though they are 
-;1ill high.• Such high short-term ra1es continue to 
direct funds mil> 'peculativc acti\·ities that promise 
high returns at the expense of real long-run gwwth­
enhancing investment. 

The prospects for gro\\ th in developing coun1rics 
thus remain sombre. While they have in no way 
reached a stationary stale. some of them may ha\·e 
reached a plateau. and others face con~idcrahle 
ob,tadcs 10 further growth in trade and in\estment. 

One of the mml emotionally di\·is1\"C i''uc' facing 
the world has heen the greal disparity i1. income 
between the world's rich and poor countric-.. There arc 
man~ o;tatistical indications that income di,trihution in 
the 191!1" have become more 'kewed in f.i\our of Ire 
rich within 1lc\clopcd a' "ell as within dc\cloping 
countric... (ii\en the continumtr. in1erc.:ountr~ d1,. 

•fkt,.ccn (qqfl and 19'11. rul 1ntrrc,1 rale• frll lrnm Q ~ '"~.~per 
cent 1n C'h1lc. rrnm 14 7 to i~ II P<'' ccnr 1n M"'"'· from .i- 4 '" 
~~ ;"<' ctnl '" ·\fj[C'nttnd. ;tnd rrum I~" In )( c> rt<"' ~tnf '" rhc 
Rcruhh< .. r Knrc.a 
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panties. this trend in intra-country income distribution 
could make disparities in world income distribution 
e\·en more extreme.• The t!aditional concept of 
income dist.-ibution is. howe\er. too static. Equity in a 
democracy rests on opportunit:cs for growth. and an 
important consideration is mobit:t:- between income 
groups. 

Figure 1.5 shows the per capita income levels 
observed in 1970. 1980 and 1990 in 155 market­
economy countries (all in 1980 constant dollars)-with 
countries arranged in ascending order of income from 
left to right. Figure 1.5 clearly displays the continuing 
process of the so-called ''catch-up'" phenomenon by 
some middle-income developing countries. The coun­
tries ranked roughly be•wcen 50 and 130, and especially 
those between 91and130, seem to have improved their 
income levels substantially during the 1970s as well as 
in the 1980s. One historical fact is that in each 
downswing phase of the Kondratieff long waves, new 
members joined the world !nd 1Strial centre. In the 
downs•ing phase of the second cycle, the United 
States. Germany. France and central and northern 
European countries joined with the United Kingdom. 
During the third cycle. Japan. Canada, Australia. New 
Zealand. Italy, Finland, the f'lrmer USSR and some 
Latin American countries joined the group. In the 
current downswing phase. the new entrants arc thought 
to have consisted of the southern European countries. 
the Asian NICs. and Brazil and Mnico. 

Figure 1.5 also shows the impressive achievements 
made by high-income countries. especially during the 
1970s. However. the trend towards a "convergence of 

•The ··c;ini-cocrficicn1s ·· cak:ilalcd on 1hc basis of 1hc: pc:r capita 
income of I SS counlrics 1"Cigh1cd by popula1ion sizr sho• this 
woncnin1 trend in •orld income distribution: 0.6M ( 1970). 0.650 
(1975). 0.6SS (19'01. 0.619 (193S) and 0.704 (1990). 

- ----
income .. obsen·ed during the 1950s and 1960s among 
the high-income major industrialized countries seems 
to t,..;.\·e come to halt in the early 1970s. From 1890. 
when the Un~ted States overtook the United Kingdom 
in labour productivity. and from 1913. when its per 
capita income surpassed that of the United Kingdom. 
the United States had a higher level of per .:apita 
income and labour productivity than an)• other major 
industrialized country until the mid-1960s. The United 
States lead in income widenerl between 1913 and 1950 
because European and Japanese growth was adversely 
affected by war. Since then, however. higher invest­
ment rates in the latter group of countries have 
considerably reduced the gap between leader and 
followers. and some have even managed to move ahead 
not only in per capita income, but also in labour 
productivity. As world trade expands, advantages in 
terms of natural resources and large internal markets 
become less significant. and the pace of diffusion of 
technology accelerates with improved transmission 
mechanisms.• 

The most striking aspect of this picture of world 
progress is that progress seems to have completely 
eluded the world's poor countries. In 1970, the group 
of countries ranL:ed 50 and below on the world income 
distribution scale had a combined GDP ofS315 billion 
(all in 1980 constant dollars). with a total population of 
1.207 million. yielding an average income of $261 per 
person. Two decades later, the group of 50 poorest 
countries in 1990 managed a combinci GDP of 
$521 billion, with a popularion of 1,650 million, 
yielding an average income of $316 per person-a 

•for a discussion of the conYC1'pnce of income amon11hc OECD 
countries. sec [I). h has been arped Iha! 1hc lac:t of inco­
convc.-snsu amon1 countries may be c11plaincd in 1erms of human 
capital I sec chapter II of the prcscnl Gltlbol R'port). 

Flgurw 1.5. Income clstrlbutlon 811\0ftg 155 market-ec:onontJ countries, 1970, 1980 8ncl 1990 

870 1875 - -_, 
a.QAfldwD; o.&lf CUlf7 G.820 o.a2ll Cl840 

LOW911 ..... In "/; 89.2 ... 18.7 70.3 7\8 

15000 ............. .. .. .. 1IO lf2 

Prod. .. lap ., In "/; 4U 40.I 4\7 42.7 410 ......,.,_._ • • • • • 
DOOO 

0 .-=:=.=__:;,_~~~::: 
o o ~ ~ ~ ~ ~ ~ ~ ~ m m ~ oo ~ ~ * 

Cculry IUl'lbW ICCOfcl'rlg to <a I* ~· 

..-.....---

\ 

.. 



• . ~ 

-

, 

~' 
'~ 

" 

t 

f 

~U\ per cent gain in two decade~. Dismal though the 
situation appears. this picture for the v.orld's poorer 
countries needs to be put in a proper pcrspecfr1.-e. 
especially since the composition of the two groups of 
the poorest countries is not identical. Thus. if the 
progress made by the identical group of 50 poorest 
countries in 1970 is traced. the group u·erage shows 
one of the highest rates of growth in the 1970s and the 
highest in the 1980s among the four ir.come groups.• 

"The a•cr;agc sro•th rates of per capita income in the 19705 and 
l~liOs were as folio•~- for the '~<>Up :>f countries ranked I to SO in 
1970. 2.M and 2.17 per cent per year; for the group of' countries 
ranked S l 10 90, 4.47 and 1.36 per cmt per year; for the lfOUp ranked 
91 to I JO. 2. 41 and 0. 12 per cent per ynr; and for the highest-income 
group ranked Ill to ISS. 2.27 and 2.03 per cml per year. 

, - -.-
Figure I.fl and table L4 show that the progress made 

between 1970 and 19~ by some of the indi\·idual 
lower-income countries has been quite impressive and 
often spectacular. although only in relative terms. 
Bhutan, the poorest country in 1970 with .t per capita 
income of$66. improved its income to $188 and moved 
up the income ladder from first to eleventh place. 
Maidives moved from third to forty-third place with a 
351 per cent improvement in per capita income. from 
$113 to $5 IO. Lesotho moved from tenth to twenty­
fourth place, and nearly doubled its per capita income 
from $164 to $296. The income of Yemen improved 
from $252 to $591, moving its place from seventeenth 
to forty-ninth. Indonesia more than doubled its 
income from $306 to $728 and moved out of the list of 

T.m.kU. C-llJ_._._...._ 1919_.1"9 

1-raak a-raa ._ ..... 
C:O.atry Key 19111 '"° C:O.atry Key 1970 1'90 Coulry K&y 1910 t990 

AJ&cria DZA 101 100 O.iaca-Biaa• GN8 10 t7 Part.pl PRT 104 Ill 
Aap AGO 11 41 o.,.. GUY 6S 46 "-Rico PRl 116 114 
Aq•illa ANL 33 UIS Haili am 11 u Rcpwblic al Korea ltOR 71 tl3 
Aal ... ATG 91 " Hoad•ru HND St so ..... REU 11.5 Ill 
Al&Uliaa ARG 109 19 11oa1 l[aaa HltO Ill 133 Rwuda RWA 6 12 
ANlraba AUS 14.S 140 lcclalld ISL 141 149 s.- WSM .53 n 
A.slria AUT 133 139 llldia l1'ID 16 19 Sao T- alld Priacipc STP 63 17 
Baasladala BGD I 14 llldoMsia lDN 1$ SI Salldi Arabia SAU 13'1 Ill 
Ba ....... liRB Ill 114 Ina, lalaaic ac,.illlic al lRN 1165 101 Sacpl Sl!N .54 47 

Bdais• BEL 142 147 Iraq IRO 110 14 5qdo&lla SYC 97 107 
8cJia BLZ II IS lrdalld lRL 117 121 Sicrra1- SLE 1.5 16 
Bcaia BEN lO ll ..,.. lSR 119 116 Siappcn SOP 112 131 
Bcnasda BMU 149 146 Italy ITA llO 134 Salo.-ldaacla SLB 3S ... 
Bll•laa BTN I 11 Ja .. ica JAM 96 IO 5-alia SOM SS H 
BoliYia BOL 72 .54 Japaa JPN Ill 141 So.l1111 Africa 7.AF 114 10. 
Bolswau BWA 4.S 91 Joni•• JOR 67 64 Spaia ESP 121 l]:.i 
Brazil BRA 17 93 ltcaya IU!N 32 40 Sri Laaka Ll[A 14 J1 
Britilll Vqia lsl&Dds VGB 121 123 Lcba- LBN 106 I St. Kilts Hd Nevi& l[JT 61 16 
B•rlnuFuo HYO 9 1 Laolllo LSO 10 14 Sc.I.KM I.CA SI 71 
Boraad1 BDI 12 11 Ubcria LBR 49 37 Sc. Via«a1 aad Ilic 

ea-"'°" CMR .56 SI Libyaa Arab Jamalliriya LBY 139 12.5 GrcudiMs vcr 43 67 
CHada CAN 136 141 Lu-tio.ra LUX 1.52 t.52 Soda• SDN 37 lO 
Cape Verde CPV so S7 Madapacar MOO 39 23 Soria&- SUR 9.S 91 
Conni A11ica• Rcpoblic CAP 36 2.5 Malawi MWI 4 10 s-:n1aad swz 46 69 
Cllad TCU 23 s Malaysia MYS 79 101 Sndca SWE I.St 1.53 
Cllllc OIL 10.S 97 Maldiwa MDV 3 43 Switzcrla•d ore 1.5.S t.54 
Colomb .. CvL IO 12 Mali MU 13 19 Syria• Arab Rcpablic SYR .57 7S 
c- C~M 40 31 Malla MLT IOI 116 T anraa Prowioa TY!N 19 tl.5 
Coop» COG 16 79 ManiDiqllC MTO 120 127 Tllailalld 11IA 41 71 
C.C.ta Rica CRI 99 96 Maarit&Dia MRT S2 41 Toao TOO 31 J4 
CAie d1 woirc CIV IS 61 MHrili•I MUS 69 9l Toep TON 41 61 
Cyprus CYP Ill Ill Mcsico MEX 107 103 Trillidad aad Tob&ao TTO 111 109 
Dcainark DNlt 1.53 ISO Moo11errat MSR 92 ll2 Taaisia TUN 7S 17 
D11bouli DJI 103 66 M- MAK 61 70 Tortr.cy TUR 14 90 
Doin,.oca DMA 13 72 Moza•biquc MOZ 22 l Turli& alld Caico& lllaadJ TCA " 61 
l:>om1•1CH RcpubllC DOM 70 73 My&Dmar BUR 7 6 Upad& UGA 21 9 
Ecuador ECU 74 II Namibia NAM 100 76 U•ilCd Ki•&dOa OBR 131 137 
E11p1 EGY 24 S6 Nepal NPL s 4 Uaircd Republic ol 
El Sal•adcr SLY 66 SS Nc1llcrla•da NLD 141 143 Ta•za•ia TZA 19 11 
Equa1oroal GuillC& ONO 44 3 Nctllcrlatlda Aatillca aad U•ilcd Sta1ca USA ISO 14S 
Elluop .. ETH l I Aruba ANf 12.5 119 Uai1cd Stale& VirliD 
f•J• PJI 94 94 New Calcdoaia NCL 144 131 llla•d• VIR 143 130 
F111latld FIN 137 144 New 1.eala•d NZL 132 131 Uru1uay URY "' 9S 
Fraa<c FRA 147 141 Niuraaua NIC 62 ?6 Vaaua1u Vt.rr 90 74 
Frc11<ll Poly11Uoa pyp 13.S 136 Nipr NER 34 21 Vciiczucla VEN 123 110 
Ciabotl GAB 124 106 Nipria NGA 21 10 Y c111«a, aorcllcr• part YEM 17 49 
(iamb .. GMB 27 39 Nonray NOR 146 ISS Ye-a, -•lier• pan YMD 29 33 
Cicrmaa y. wutcra part Dl!U ISi ISi o-.. OMN 140 us Yupla•ia YUO IOI IOI 
Cihaaa OKA 41 36 Paluatu PAK II 31 Zaire ZAR 26 u 
Ciru<c ORC 119 117 Panama (cul. Canal Zone) PAN 93 .. Zambia 7.MB 13 44 
Circnada GRE 60 13 Papua Ne• Ci•••ca PNO 77 .59 Ztmbabwc ZWE 71 60 
Guadeloupe GI.I' 117 120 Para1uay PRY 64 n 
<iu•1cn11la CiTM 76 6S Peru PER .. 6) 
Chunea CilS 31 35 Ph1hpp111CI PHL 47 H 
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Figure t6. Changes in income and MVA in different countries and areas. 1970 and 1990 
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'" rt•h•re't c••untnc ... fwm twent~·hlth ll• hft~·c:1ght~ 
pla.:: .. \ngu1lla had a 597 per cent increase m income. 
lr••m $_,, 1 to S::!.5!1'.". and jumped fwm thirty-third to 
one-hundred-and-fifth place. Thailand imprmed its 
mc••me h~ lbO per cent from S4'>1' to Sl.::!::!1. Saint 
\"incent and the Grenadine: .. m••\ed from forty-third to 
,1,th-.. e\enth place. \\ith an income change frnm S4!\l< 
i.1 $99'). And R,11swana. which impnned ib income 
from $5--l5 h• S::!. I :!ft. mo\·ed from forty-fifth to ni!lety­
fir,t place. 

.-\ltogethc:r. ::!9 out of the original 50 poorest 
c••Untnc.. ha\e made a pt•siti\·e gain in income. with 11 
C• •untric.. at least doubling their per capita income 
during the ::!O-~ear .. pan. in spite of their highcr-than­
a\ erage population grt•W th rates. These include Egypt. 
lnd<1ne,ia. Thailand. Yemen. and such land-locked 
countrie" as Bhutan. Bots\\ana and l.e.,otho. and such 
.. mall i .. land countries as Anguilla. Maldi\·cs and Saint 
\'mcent and the Grenadines. Their abme-a\erage 
performances rc:.,ulted in 10 of the original 50 countries 
ad\ancing into the fifty-first and higher income ranks. 
The'e were.: Indonesia. Egypt I ::!4 to 56). Anguilla. 
Thailand 141 to '!ii. Tonga t4::! Ill 6X). Saint Vincent 
and the lirenadinc... S\\a1iland t.U- to ft9). Philippines 
;.i~ 1t1 531. R.•tswana and Cape \'erde 150 to 57i. 

In .. pite .,f ha\"ing had so many poor countries 
punmg up an e\cclknt performance. the group a\"erage 
for the world"s poorest 50 countrie., did not impnwc: 
appreciably. firstly bc:cau .. e some of the remaining 
countries did not ha\·e any cc.inomic impro\ement at 
all. and .. econdly becati..e the heller-performing 
countrie' kept mil\ ing •ll!t of the group. only 10 be: 
rc:placed by those prniou .. ly higher-income countries 
w h1eh had the misfortune ,,f e\periencing serious 
econ.in1ic •. ~nbkms. Surpri,ingly. 45 marlo:et-economy 
Ct>untrie' 'utlcred an absolutely declining per capita 
mc••me between 1970 and 1990. They were all 
de\cloping countric:' and included some of the more: 
unlikely candidates. such a" Argentina and Saudi 
Arabia. Out of a total of 45 countries. 3 made partial 
rec••\C:ric:s during the 19Xlk I Angola. Comoros and 
(iuinea-Bi .... au). a hopeful sign that the set-backs 
C:1i.periencc:d in the 1971h may ha\C: been temporary. 
hghteen countrie., mtlererl income lo,ses for the first 
11me during the difficult period of the 19XO... for \·arim1s 
rea"'°'· including Saudi :\rabia Oow energy prices). 
.-\rgentina 11he after-effect' of the debt cri,is and low 
price .. for agricultural product\). Peru (Ci\"il .. 1rifc and 
the in1erna11onal credit 'llucetc:I and other\. Howe\ er. 
there "ere 24 other countrie., w ho'e income lc:\"c:ls 
declined con,ecuti\cl~ m the ll)71h and 19Xlh. Si\ of 
1hcm-:"icar;1gua. Sao T••mc and Principe. Senegal. 
s .. :naha. Sudan and Zambia-C:\entually joined the 
ran~' 11f the 511 poorest countrieo;. The li'I of new 
entranh 111 th· po11res1 50 m ll)90 \\a' completed b~ 
f1111r addi11onal countnc:s. Angola. Guyana. Honduras 
and I .ehanon. 

The"'' ,,f c11un1ne' that h;ne lost income: from ll)70 
ro ll)90 include:' "'me of the \\orld's poorc:sr. and their 
lt"'C'' \\c:re 'laggenngl~ large. h1r e'i.amplc:. the pc:r 
capita mcome of !\fotambique dropped from $2X: IO 

SI .S7 I 41i per cc:nll. forcing the country lo hecome the 
'c:wnd·p11orc:,1 country in the world in 1990 tfrom the 
P•"11111n 11l 1wc:n1y-,c:c1ind m ll)70). I 1bc:ria ,uffc:red an 
111cPme "''' pf ~fl pc:r cent. from $536 It• $.W'.'. Chad. 
/;mc. t ·g.inda. !'l.fadaga,car. Benin. and <ihana all lmt 

, - -,-

bet\\ een ::!5 and 50 per cent of their income during the<;c 
1w,1 decades. Th,ise which lost between 3 and ::!5 per 
cent of their income include: Ethiopia. trnited Re~ublic 
of Tanzania 1- 11 per centl. Guinea. Siger. Guinc:a­
Bissau. Central African Republic 1-15 per cent). 
Comoros 1- ::! I per cent). and Mauritania 1- 11 per 
\.-Cnl). At least 11 of these C••untrie<; suffered 
consccuti\·e declines for two decades. The e'cessi\·e 
concentration of sub-Saharan African countries in the 
poorest group is remarkable. Of the IO countries that 
were poor in 1970 but escaped the ranks of the po\lrcst 
50. only 3 were in sub-Saharan Africa-Botswana. 
Cape \'erdc and Swaziland. On the other hand. 6 out of 
the to which jt•incd this rank during this period were 
sub-Saharan African countries. Lo\\ ranh as such 
would ob\·iously be irrc:le\·ant if actual income were 
rising e\"er)·where. albeit at unnen rates. It i~ the 
decline: ir. income-negati\"e growth-in the poor 
c•1un1ries that is worrying. 

What chance is there that some: of these countries 
will be able to restart the: growth process during the 
1990s in order to mm·c: up one notch in the world 
income scale"! That the world economy slowed down 
considerably during the 1980s can be: seen from the fact 
that the number of countries o;uffc:ring negati\·e income 
gro\\th incr,.ascd from 34 in th: 1970s to 71 in the 
19XOs. One consequence: of this slow gr.iwth in the: 
1980s was a marked slow-down in ""social mobility .. 
among the countries of the world. During the ll)71k. 
::!4 countries changed their relati\·e income status: 
14 f'l••\·ed in and out of the poorest 50: X mo\·c:d in and 
out ,,f the low-income 40: and 2 mo\"ed in and ••UI of 
the middle-income 40. And in the ll)~lls. 211 countries 
mo\·ed in or out of their respecti\"e income groups. 8 in 
the group of the poorest 50: ft in the: group of the low­
income 40: and (l in the middle-income group. This 
means that the probability ,,f escape: for any country 
belonging to the poorest 50 was much greater in the: 
1970.. ( .140) than in the 19110s (.OXll). And this in turn 
implies that unless the \\orld economy returns to the 
growth rate oi the 1970s. 9 out of Ill of the current 
50 poorest countries will be hopdes,ly stuck there al 
ka~I for another decade. The odds of such a ha('pcning 
arc: I out of 7 under the conditions of the l'HOs. If the 
ta .. t two decades combined prmide any guide. by the 
year 2010. IO C•>untries will mo\"e out of ;he po.1res1 
gniup. and ::! of them will e\en ach!,.,.,. ~;ddle-income 
.. tatus.• 

The: con\entional international definition of poor is 
anyone recei\ing less than S275 per ~ear (in J'i117 
do!lar,I. In 1990 there were 20 countrie" with a per 
capita income: of 1e .... than that figure:. If income 
dis1rihu11on within th~e countrie., were a' e\"c:n (or 
une\en) as those ob.,ened in ad\·anced d..:mocracie ... 
the a\c:rage income for the lowest population quintile 
in the poor countries would not ha\c: c:o1ceeded SJll. 
There ha\·c: been many thc:ones about the cau .. es of 
underde\Clopment. The: economic polic~ ad\ ice and 
other ""technical"' as'1 .. 1ancc C:\tended to these poorest 
Ctmntrie" b~ the: international agencies and hilateral 

• ,\ MArkn• ch din dOal"" hil'td on more dcld1ltd lri10•ll1nn 
prnhatuht~ m.auu~t'. t~ch con,1r11c1td IP cn\C'f .1 'cq11tnl1al;" 
c.icndcd knl!lh ,,f llmc. d"d"'c' ;a hl'l<•rical 1rndcno \IOC< 1%~ 
!n .. Atd' ~ It" tl!!ld '1rallf1Ci1!1nn amonll dcHl••p1n11 ''.nunltlt• I hr 
''"''U' ~1uu nt the v.orld"\ ~ 2 r1chr11ri.1 \:ounlflt" rem;.un,. ho...,..C\Cf 
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d<•n<•rs thwughuut the last t\11.0 decades must amount 
to billions 1•f d1)1lars. The continuing immiserization of 
ptk•r coumrics is as much an indictment against any 
specific theory as against external .. expertise.. in 
general. The current international consensus 1s that 
Go\·ernments in the poor c~untrics ha\·c become much 
too intcr\entionist. expanding the public sector at the 
cost of pri\·ate initiatives. pursuing ambitious indus­
trialization projects at the cost of traditional :igri­
cuhurc. and generally replacing a well-functioning free 
market with incompetent bureaucracy. Increasingly, 
therefore. international aid is being tied to privatiza­
tion and liberalization of trade. and to human rights 
and democratization. In many poor countries. how­
ever. democracy and the free market still remain the 
ends rather than the means of economic development 
(as was argued by the external experts in the 1960s and 
1970s). Others hue argued that what poor countries 
require first and foremost is politial stability. which is 
the essential precondition for economic development. 
It is \·cry di!Ticult to rtaintain political stability and 
practice democracy when the majority of the popula­
tion is desperately poor. Neither does the market 
function properly if the majority of the people arc 
unable to participate in it because they lack effective 
means to do so. If growth and equity arc the primary 
objectives of any democratically oriented economic 
system. then helping poor countries to help themselves 
in alleviating poverty represents the foremost task 
which the world economic system must grapple with. 

Economic trends obviously last only until they 
change. However. a mid-course change in trends, often 
accompanied by basic changes in policy or caused by 
spectacular events in the world, is hard to define and 
quantify before a sufficient time elapses. In recent 
years. the collapse of central planning in the former 
USSR and Eastern European countries unquestionably 
constitutes such an event. Any attempt to analyse the 
long-term economic consequences for the countries 
inrnl\·cd ao; well as their politico-economic implications 
for the rest of the world surely will take some time. One 
basic question which remains unanswered is whether 
these countries will really be allowed to participar,. ;n 
the global o;cheme of thing.o;. not only as importers and 
consumers. but as producers and exporters of 
manufactured good~ in any near future'! In the current 
debate. on the global economy. there is a tendency to 
discount the industrial potential of the Eastern 
f.uropean countries and the former USSR. It remains 
to be seen \11.hether such an assessment is \alid. but. in 
the meamime. an acti\·e helping hand should be 
c::\tended 10 the countries concerned hefore they also 
become: paso;i\e participants in the global ecnnomic 
system. The immediate concern of the present 
discuo;s1on. howner. lie~ in something quite different, 
namel)· the probable ca11\e of !he collapse of 
communi,.m. 

The: 'uddc:n and uuer collap~ of the economic 
\~~1em nf the former USSR has been greeted in the 
We,t a' a trmmph for capitalism and as having 
provided the empmcal e\ idence needC'd '" o-;.,•e lhe 
'upcriorit~ 11! tne cap••:!!i.i '~'rem. Such a \iC''-'. 

. -r·-

though perhaps justified. ignores an important aspect 
of this .. wondrous .. C\'Cnt. namely. that the system. 
long regarded as hostile to the western free market 
economy. apparently decided to dissohre itself-on its 
own \"Olition and seemingly after exhausting its own 
internal dynamics. but without direct prodding from 
the outside. If it was indeed a spontaneous act. the 
\·indication of the capita!ist system seen in it has no 
validity until the actual cause of the collapse of 
socialism is established. Orthodox economics always 
maintained that replacing the market with planning 
begets inefficiency. However. inefficiency has ne,,·cr 
been used as an excuse to dissoh·e an empire before. 
and Man himself had no doubt as to the ruthless 
efficiency of capitalism. An interesting question is. 
therefore, did socialism reach a stationary state'! 

Persistent shortages of goods and long queues were 
well-publicized features of the economy of the former 
USSR. However, in 1985, when Mikhail Gorbachev 
came to power, the level of per capita income in the 
former USSR in terms of internationally comparable 
prices is estimated to have been $6,266, or equivalent to 
50 per cent of the United States figure of $12,532 [9]. 
This places the living standard in the USSR in that year 
below the level of Spain but :onsiderably above that of 
Portugal. Thus, either after queuing for a long time or 
resorting to the black market, consumers in the former 
USSR were able to purchase and consume in 1985, on a 
per capita basis, 62 kilograms of meat, 295 kilograms 
of milk, 42 kilograms of sugar and 133 kilograms of 
grain and bread. This means that per capita 
consumption of food in the USSR was actually more 
than comparable to the average observed among 
OECD countries. For example, the per capita 
consumption figures of the United Kingdom in that 
particular year for the above-mentioned food items 
were, respectively, 74. 141, 37 and 83 kilograms each. 
The result was that in 1985. the average consumer in 
the USSR had a daily caloric intake of 3,394 and a 
protein intal:c of 105.6 grams each, while the cor­
responding United Kingdom figures were 3.218 and 88. 
The average food intake was smaller in Portugal 
(3,134 calorics; 90.5 grams of protein) and in Turkey 
(3,146 calorics; 87.5 grams of protein), and drastically 
lower in low-income developing countries. 

Other than food. the available information on con­
sumption levels in the former USSR, is hard to come by. 
The UNIDO database. however, discloses the following 
comparisons. In 1985. the consumer in the former 
USSR, on a per capita basis. smoked 1.412 cigareues, 
compared to the per capita figure of 2.221 in the EEC 
countries as a whole. Again on a per capita basis, the 
USSR consumers drank 2.43 litres of beer. while their 
EEC counterparts consumed 9.12 litres. In that year. 
the male population in the USSR bought. on average. 
I. 76 pairs of leathei shoes per person. while the a\·erage 
for EEC countries was 1.11. Women in the: IJSSR were 
a lirtle more frugal. purchasing only 1.62 pair\ of 
leather shoes per person. which srill compared 
favorably against rhc: EEC average: of I .JI! pair~. IJSSR 
con,umers in lhat year used 6.45 kilogram' of cnllon 
yarn per head. again\! the: FIT figure of J.90. IJSSR 
consumers were. howc\·c:r. much more limited in terms 
of woven fahri". having had accc:'' t.1 J 97 "·luare 
metre:' of cc:llulosic fibre: materiah and 2.99 'quan: 
metre:' of non-cellul11,ic fibre: marer1ak agam'r per 
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capita consumption of rcspectivdy. 7.74 and 17.52 
square metres in EEC countries. 

li,·ing standards among countries ofter. diverge 
more sharply when comparisons arc made in terms of 
consumer durables. In 1985. there were enough auto­
mobiles in the USSR to justify a figure of 36 passenger 
cars per 1.000 persons. which included S new ones 
acquired in that year. The EEC average in that year 
was roughly 400 passenger cars per 1.000 inhabitants. 
and 36 of them were newly produced models. The 
USSR figures. however. still compare favorably with 
lower-income OECD countries with respect to other 
durable household goods. According to one estimate 
based on data for 1970. the USSR " ... compares no less 
well with the United States in respect of stocks of 
refrigerators and washing machines .. ([IO]. p. 35). In 
1985, each household in the USSR had more than one 
television set, which was not the case in Turkey, 
Portugal. Greece and Ireland. During that year, USSR 
consumers purchased, per 1,000 inhabitants, 35 new 
television sets (against 48 for the EEC as a whole), 
32 units of radios (against 31 for the EEC) and 
IS vacuum cleaners (against 36 for the EEC). 

Obviously, any economic system which did produce 
such a variety of goods in such quantity for the average 
consumer could not have had a terribly inefficient 
production system. The results of the latest reappraisals 
by Western economists were presented at a symposium 
held by the American Economic Association and are 
published in Tlr~ Journal of Economic P~rs~cti¥~s [ 11). 
For instance, it is commonly assumed that in the 
socialist command economies, the lack of incentives to 
managers and workers alike would undermine "tech­
nical efficiency" at the enterprise level. This measures 
the extent to which an enterprise performs against its 
full potential. However, after comparing the results of 
18 separate studies, one researcher concludes: .. Clearly. 
these results do not allow one to conclude that 
technical efficiency is a particularly important problem 
for centrally planned economies" (12). Especially 
surprising is the result of comparing agricultural 
p;oductivity. According to one study, the average level 
of technical efficiency in USSR agriculture is estimated 
at 93 per cent, while it is 92 per cent in a sample of 
countries consisting of th'! United States, Canada and 
Finland. In industry proper, research contrasts the 
figure of 92.9 per cent estimated for cotton-refining 
enterprises in the USSR against the technical efficiency 
levels in 10 different industries in Fran1:e which were in 
the range of 71 to 94 per cent. The figure of 92.9 per 
cent is quite acceptable even by the United States 
standards. 

If there was no discernible difference in performance 
at the enterprise level, the suspicious finger points next 
in the direction of inter-firm and intcrsectoral 
allocative efficiency within the economy as a whole. 
Again, it is commonly understood that a socialist 
planned economy. being deprived of the unseen but 
benevolent hand guiding resource allocation, tends to 
produce wrong products or use wrong inputs. 
Although the above-mentioned study [ 11] refuses to 
tackle the first problem. that of consumer versus 
planner preference, it concludes that on the basis of 
their revuled international trade pauerns. the alloca­
tivr efficiency in the use of production inputs in 
f.a,tern Europe and the former USSR. with the 

ellception of Poland, was h.gher than in the average 
OECD country. The former USSR imported food in 
exchange for oil because it had a relatively r .><>r climate 
as well as cheap natural resources. The Eastern 
European countries, each specializing in products in 
which they excelled within the framework of now­
defunct Council for Mutual Economii: Assistance 
(CMEA). exponed semi-processed products to devel­
oped market economics and imported high-technology 
items. There is enough evidence to show that the 
changes in USSR trade over time have been consistent 
with changes in the structure of domestic opponunity 
costs which should e1.onerate some of the planners in 
the former USSR for not performing as expected. 

The President of the Russian Federation, returning 
from a tour in the United States in the fall of 1989, was 
impressed by the high living standard observed in the 
United States: .. Their supermarkets have 30,000 
items .. , he reported. His comment reveals the axiom 
which is taken for granted in Western societies today 
and was ignored in the socialist planned economies in 
the past, that choice as well as abundance makes up 
affiuence, which in a sense provides a feeling or 
security, as well as social and even spiritual comfort. 
Traditionally, such a celebratory attitude towards 
materialism is frowned upon in most societies. The 
intellectual root of socialism is, of course, devoid of 
spiritualism. Yet its emphasis on an egalitarian society 
makes it generally immune to any form of consumer 
culture. It has been said that in the former USSR 
central planners were responsible for overseeing the 
production and distribution of some 22,000 com­
modities and services. Any traveller to that country, 
after the experience of witnessing its pervasive 
monotony. would have no difficulty giving credence to 
the story. 

But could a system which imposed such a 
monotonous existence on its consumers have an 
income growth beyond a certain fixed level? Speci­
fically, what would have made GDP in the former 
USSR move up continuously, once all 22,000 items of 
commodities and services had been produced more or 
less to the satisfaction of the planners7 The obvious 
solution is either to revise and expand the list of 
commodities and services the society is deemed to 
require, or to keep producing the same list of goods 
and services more and more, in the belief that the 
"attainment of plenty beyond need" will come only 
with the advent of the prophesized communist state, 
which may take an eternity. In this regard, it may not 
be a mere coincidence that the economy of China 
started to move ahead when its leaders made a startling 
renunciation of the Maoist ethic of self-abnegation. An 
economy producing a limitless quantity of grey tunics 
obviously has limits to its growth. Between the two 
waves of reform in China during the period 1988 to 
1991, the growth in consumer spending slowed to halt. 
The policy to encourage consumer spending again 
prompted the Government to try a novel approach by 
declaring 1991 as the "year of quality, variety and 
efficiency". Retail sales responded by an increase of 
13.2 per cent to 940 billion yuan renminbi in 1991, and 
increased at much the same rate in 1992. But the pent­
up demand in an economy still in the process of 
introducing "consumer culture" is still enormous, and 
is reflected in an individual savings figure which reached 
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11earl~ l.:!110 h1lht>n 'uan renminb1 tS.:!~-1 billion) b~ 
\!arch l'N:!. 

.-\ '~:-tem that "'a" tokrabl~ dficient i:t rclati\·c: 
term,. ,1fkring (after much 4ue11ing) a limited \·aric:t:)o 
,1f pwducts in adequate 4uantities. sl!ddenly self­
de .. tru.:ted. The problem could ha\C: been not .. o much 
th< k\cl t'f ec,1nomic efficiency as its grov.-th. There: is 
C\tdence that the rate: of growth of total factor 
producti\·ity m the: t:SSR slowed down from the: 
mid-1970s on,,ards. While: a parallel experience: of 
stagtlation in the: capitalist West lt:d to a rejection of 
full employment and a s1Aing to1Aards orthodox 
monetarist policies. no such pere.ftroika (restructuring) 
tl'ok place: in the: VSSR during the late 1970s or 
earl~ 19!\0s. especially in the: context of the: relentless 
pre.,. .. urc: of the arms race. and later the war in 
Afghanistan. By 1%5. the: dc:\·eloped market economics 
had bounced out of .. tagflation at the cost of two 
r~e,sions. There: were: many financial inno\ations 
together with the adoption of new c:lcc!ronics and 
ctimmunications technology. An international dl\·ision 
,1f labour which abandoned the: old fordist tc:chnoiogy 
m farnur of tle\iblc and small batch production. just­
in-time inH~ntoric:s and global mobility of capital 
seeking the largest return-all thc:'>e fraturcs made for 
the rL-surgence of capitalism. 

The "''cialist countrie'> did not undergo a similar 
economic reconstrucrion. The: Eastern European 
countrie, in parallel with man)' developing countries 
borrowed fr,lm Western commercial banks. which 
recycled petrodollars at ncgati\·c: real interest rates in 
the: late: !970s. As real interest rates turned sharply 
up1Aards with the ad\cnt of m1,netarist policies in the: 
West. a debt cri,is hit the socia~ist countries as much as 
it did the capitalist ones. It was then that the: slow­
down in pniducti,ity growth and the: lack of quality of 
their manufacturing e\ports began to show up. In 
order to 'C:r\icc: their debts. "''cialist C\HJOtric:s had to 
h11Ac:r the: real \\ages of their worker ... This led 10 social 
unrest in Ptlland and else:\\ here:. Attempts 10 reform the: 
c:c1inomic system through politiczl gla.mn~r lopc:nnc:s'i) 
pnnc:d cata'itrophic. The: '!Siem lost us oric:ntatio11 
and d1sm1c:gratc:d. C'hin3 by contrast escaped the: 
rc:jc:ction 11f its political system and has been able: to 
restructure: ih c:con1>mic s~stc:m without di: ... nhing into 
'c:paratc: States. 

The collapse: of socialism in the countries of Eastern 
Europe: and the: former l 'SSR has led also to their 
i·ragmc:ntatron into separate: units. Although the: 
pn>cc:ss is not ~et complete:. the: c:mc:rgc:ncc: of the Baltic 
States and other 'iC:paratc: States of the former USSR. 
the: break-up of Yugosla\ia into it' cono;tituc:.11 parts 
and the impending partition of C1c:choslovakia arc: all 
note\\ Prthy. While all these: divi'i'c: forces arc in f1•!' 
'"''"gm Eastern h1ropc: and the: former liSSR. the rest 
of world sc:cm'i to be: coming inc.:rc:a,ingly t11ge1hcr, 
c:'tc:nding trade: ties acrm' and c\c:n eliminating 
traditional borders. Onh "'ith its current mc:mbershir. 
the IT( form' a com~umt~ of ~(i(I million people. 
pc:11plc: llf not so different ethnic and rnll'.1ral 
backgr01lnds IAith s1m1lar politic,11 lraditions and 
c:c11nom1t ;isp1rat1on ... 
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This trend wward regional integration. howc:\c:r. not 
only adds a new dimension to the c:-.i.;ting framework 
tlf international cooperation. but is also expected to 
cause a large redistribution of industrial acti,·itics 
within the region itself. A recent study of the EEC [DJ 
predicts a complete: industrial restructuring within 
Europe. Under no regional trade restrictions. Germar.y 
will become practically the: only European automobilc:­
producing country by ,·irtuc of its absolute ad,·antagc: 
in that particular industry. The German automobile 
industry will exi;and its ou:put by 159.9 per cent. and 
both Italy and the United Kingdom will lose their 
rc:specti,·c: automobile: industries. On the: other hand. 
the: United Kingdom will dominate the European 
market for household appliances. increasing its market 
share b~· 50.2 per cent. The: United Kingdom and a 
group of countries consisting of Belgium. Greece:. 
Portugal and Spain arc: expected to expand their iron 
ar.d steel industries by 37. 7 per cent and 20.6 per cent. 
respectively. at the cosr of the existing steel industries in 
other member countries. The: unification of Eumpe will 
also affect the: rest of rhe world. significantly altering 
the: sectoral distribution of industr~-. The automobile 
industries in Japan. on the: one hand. and the United 
States and Canada. on the other. will have 10 curraii 
their production by 5.6 and 9.1 per cent respectively. 
while: boosting their output in household appliances. 
shipbuilding and the irun and stc:c:I industry. Dc:vc:l­
opirig countries producing these: items will also fare 
well. especially in shipbuilding. 

That any regional integration wo;1ld necessitate: a 
massive: industrial restructuring within the region as 
wc:I' as 1Aorldwidc: is to be: c:xpc:ctc:d. The argument for 
regional integration based on economies .. ,f scale in 
production has. howc:\·c:r. become increasingly uncon­
vincing. Would any rc:gior. in the: world ever seriously 
cl)ntc:mplate forcing such a massive: industrial restruc­
turing for the: sake of a J to 5 per cent gain in the 
combined GDP of the member countries O\cr several 
years·~ Regional coopc:rat;on should therefore: be seen 
in its real defc:nsi\·c: context. Discussion of rc:gior>al 
trade pacts often reflects the: desire: on the part of the: 
participating countries to alleviate: through barter trade 
or a regional payr.1c:nts union the: balam:c:-of-paymc:nt 
problems th;.t have come: to plague most countries of 
the world. In such circumstances. a successful 
conclusion of current GATT negotiations would not in 
itself bring a halt to the: trend towards bilatc:ralism and 
rc:gionali:•m. until a more rational international 
payments system is instituted. 

The continuous failure: so far to reach a new GATT 
agreement basically reflects the: unc:as~ fc:c:ling to\\.ard 
forcible rc,tructuring in a :.low-mming \\orld economy. 
The: ort!Jodox proposition that counrries benefit from 
trade through international 'pc:ciali1ation become' 
mc:ar.inglc:ss when the: pro,pc:ct of full emplo~ mc:nt 
does not c:xi,t, and becomes iO\alid when world trade i:. 
conducted on the basis of absolute: rather than 
comparat;vc: ad,·antilgc:. without c:\c:r reaching a 
world\\ iJc: c:quili:lrium in trade: and payment balances. 
l!ndc:Nandab~~. therefore:. there: is no\\ a sharp 
di\JUncturc: between thc:or~ and pracllcc in the: trade 
pohcic:s of advanced countries. In the;. mc:antrmc:. dcvc:l-
0;11ng countnc' ha\C hcc:n com crted en ma111· into 
cnrhu'li!'t;c free: trader' and praclltionc:r' of doctrinaire: 
cconon111: hhc:rali• m. The change: of 1dwlog1cai 
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pcr,ua,1011 Ill rhc Cllun1r1c' ,,f l:a.stern Eu~t>pe ab,, 
.:nmml!' them tll j••1.1mg the rank~ nf the free traders. 

B.ith gr.•up' ,,f clluntrie-. are ur.derde\"elop~­
mcanmg 1hat the~ ha\e n~ore legitimate reason' ior 
';;'.eking pr•Hec111m for their domestic indi;str'.c:s from 
t.•re1gn l·,1mpct1tion. H,1wen:r. it has t>c:come dear to 
rhe-.c countries that the be;,t '.\'!.\. h• "l•lw their 
111Ju-.1nal11ati•m pro!:>lc:m is to pc:1-uade for::ign 
manufactur;;'.r" to render direct a .. .,i .. tance. The promise 
••f a lih<:-ral trade regime happc:nt."d to be an essential 
C••ndl!i••n for attracur.g forc:ign dm::ct in\"c:stment. The 
rea,,.,n for both gr<1ups l'f countries w remain 
c••ll\ erted ts. therefore. their enduring hope: i•1r 
a11racting foreign direct in\"esiments. rather than their 
new found faith in free trade. Howe\"er. there has so tar 
hc:en no .. 1gnificant foreign direct in\"e..tment made in 
the: formc:r l "~SR and the Eastern [umpc:an countries 
ncept for 1he former German Deml•craii:: Republic. 
h1:-e1:;n dirt."ct in\tstmc:nt in the wuntries ofS<>uth and 
S.1uth-Ea ... 1 A-.1a has declined oereeptibly in recent 
~ear' and rhc: reasons are not entire!} ,,f :i shxt-term 
c~clil:al nature: ~fany o~· the: new industries they :1a\"e 
a.:4tured in recc:nt yc:ars are ess~ntia:ly Gf an entrepot 
type and therd"ore tran,,ient. In the long run. the <>nly 
wa~ tn indigeni1e thc"e newly acquired inc!us!ries seems 
t<' be through expand<!d regional trade and coopera-
1i1m. l'nlike 1he •:onntries of South and South-Ea .. t 
.-\~ta. Laun American C••untries indi\·idually and 
wlkcti\el~ posse.,, large internal markets. and •h<!ir 
auraction for foreign imeswrs would not be seriously 
impaired e\en in the e\·ent ol a breakdown in ~lnhal 
rrade and c11npe:-atior1. -

!here arc at pre,ent two contradictory trends 
char;1ct.:ri1ing th-: ;;urren1 intern:u ional economic 
'~"tern. On<! i" the continuing effort to maintain 
<1rderline'' in the global econom~ through the 
harnwni1ation of macrm·cor.omic policies of different 
.:ountnt'' and through the m .. ti1ution of "'fai; competi­
ll•lll.. between countrie\. !ntema1i.mal cooperation 
1hrou!!h 1h1s approach therefore in\'oln:s cnuntries 
rather than in,faidual mdu.1ric• directly. The other 
rrend i' t.• eliminate (within certain limits) this two-1ier 
'~'tern of c<1mpctition anJ c•.1operation by remo\ing ,,r 
redelinmg na1i.111al boundaries 3mong a group of 
phy\lcaiiy adjacent countries. Alrho•1gh the FIT 
pr11\ ides a striking e\ampk 11f such a procc .. :;. the 
411esti<1n whether such an cxpcrimcnl can or should be 
repeated on a c1>n1ir:cntal or rej!ional ba~is 1s being 
;1.:11\el~ e\amincd in ~orth America am! South-Fast 
·h1a. and being rai .. cd m Latin America and eHn in 
Africa. 

,\, long a' it is not purel~ dcferisi\e. the trend 
11111. .irJ, regi11nal or .. ubrcg1onal cooperation invol\'ing 
not on~~ the exchange of good' hut a free mo\emcnt of 
fa ch •r', if production acros·, national borders represents 
i>nc nf 1he mo,: c\Cllir.g e\pcrimenh tnjcctint: a nev. 
"'arce of J~ narni .. m into an or hem ise stale and 
'tagnant v.nrlJ ec111111my v.h"h is prcm:cup1ed v.ilh 
··n;111nnar· pnid11Cll\it\ gain ... Pr11ductin1y v.orldv. idc 
v.111 1mpr"\c 1f countric' pool their resources and 
i.:"mh111c 1heir ··~paratc national m.irkch to cxpi111t 
C~Pnllmic' 11f 'ca(c II' r1ndlll'.llOO. (·.S\elltialh. such an 
c\pcrin11:n1 1!1 different form• and ''° a much-reduced 
,i;;ilc: '' pn•i.:::cding aiong rhc !-11.rder hctv.ccn and 
1 ·r;1:•:d Slate' anJ :\fc\lco. along the ea,tern :rnd 

, 

Sl)Uthern coastlin~ tlf China. and Malaysia and islands 
of lildoncsia a~jacent to Singapore . 

A further factor reinforcing ti;;: ter.denc~ towards 
regional "oopc:ratiun and integration is :he emergem.~ 
uf a gh,bal financial market subs1anti:llly independent 
t'f national mone!ary .-olicics. With the rapidly mo\·ing 
flows of sh.;rt term spcculati\"e fina'lcial capital as weli 
a .. long-1erm dirl!ct im·cstments. ii is in 1he interest cf 
each econ~lmic entity to auract as much of this flow of 
rapital to itself as possible. In this context. large 
ec.momics with substantial markets and ample scope 
for the free mo\·ement of factors of production enjoy· 
consid'!1ablc rclati\·e ad\"antage. The~-. in turn. ha\·e to 
submit to the detlationa~ logic of global financial 
markets but this is a price they are willing to pay. 

The consequence of this de\·clopment is an 
ir.creasing differentiation within these large economics 
as well as in the world economy as a whole. There is 
a growing economic underclass of unemployable. 
unskilled and d~killed workers. together with the 
persistence of backward regions caught in the \·icious 
circle of staglla~ion while the prosperous regions are 
locked in a \"irtuous spiral of growth within the large 
ecom,mies. On a worldwide scale. it j, the richer 
economies which arc coming together in these large 
associ.uions. De\'eloping countries. esµccially the least 
de\"eiop.-d ones. ha\e been left out of this process. 
llnless trade and payments systems are reformed with a 
\'iew to directing the flow of capital to these countries. 
and affording them acc:ss to the growing markets of 
devc:Ioped c,1Lntries. recr!nt de\'elopments in the 
financi:il and industrial spheres ca:i only reinforce 
inc4ualitie~ ra:her thar. O\Crcome them. Faster growth 
in ;he <le\"ebped countries would also 1.dp. but it l"eeds 
to be supplemented b:y fundamental reforms of the 
\lade and payments system. 

.. 

In con;;lusio.1. though a prima facie case can be made 
to prn\"e the existence of Kondratieff cycles. the current 
.. low-growth sv=idr,lme gripping the world ec1>0omy 
rests tln policy failures. In re\iewing the l. .dining 
growrh rate of the world economy. UNIDO is 
con\inced that the basic problem lies not on the supply 
side (in\'ol\ing. that is. the cost of natural re:;ource ... 
capital :ind labour product:\ity. and technological 
ad\'ancrs). but in the management of wmld aggregate 
demand. and espe-:ially rn the difficuily of \triking a 
fine macroeconomic policy balance between c•.rnnlries 
with different economic \truclllre" and policy orienta-
11ons. and also in the extremely uneven and •.rnrsening 
income distribution in •he world. On the suppl) .. ide. 
there will be another substantial redistribution of 
mdustrial acti\ities in the world as a r"ult ol the 
")stem change in the Eastern Europe and the former 
I :SSR . .:11mbined with ~he approachmg intcgrati11n of 
Europe. The world will. however. probabl\ rc:main 
sub1ci;t w a process of fragmentation. The wm Id·~ ide 
tcndcn;;y to o\'erproduce and uridcreon,ume 1s bound 
to prolong global economic recession ... c\pccially 1f 
cauntr;c, are una:11c to capture s11fli1;1e,11 shar1:s of the 
global markcl. lr.ten"e competi111,n in the glohal 
market, on the other hand. i' errcouraging cnormou' 
in\..:,1mcn1 in execs.. capaciirc~ worldwide. through 
continuou~ llpgritding and relocation of produclion 
faeilit1e" t<• gain an ch1,1\e competiti\e edge. thl'' 
lov.cring prolit margin ... There arc alrcad~ ''l!n' 1h:.1 
•he h;ird-v.orkmg h:1hits nf 'ome of 1hmc A'rar. 
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countries accused of producing and exporting too 
much may be changing. One beneficial aspect of Asian 
industrial competition, often characterized as .. pre­
datory .. or •·adversarial ... has been that the world did 
enjoy a stream of new manufactured products at 
reasonable prices. Many who take a kinder view of 
humanity choim that the s\ructure of world politics as 

28 
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well as the system of economic interactions are shaped 
by evolutionary learning. The countries of the world 
now seem determined to take a break from such intense 
international competition. and began a prolonged 
pause for introspection, both individually and as 
groups, before facing the cha:lengcs of global 
industrialization in the next century. 
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II. Indmtrial prospects, productivity and policy ~ 
in major regiom, with em~ on human ~ 

··The W•>I ha> grn'"n nch. by cc>mpari,on Ill 
ulh•r econ•>m1cs. b} allowing 11• economic 
'cc1or th• autonomy 10 •xpcrimcnl in 1h• 
de\dopm•nt uf n•'" and di~•r-c products. 
method> of manufaciunng. modes of enterprise 
orgamza11on. market relation-. methods of 
tran,portation and C•>mmunica1ion. and rda­
uon' bct,.ccn capital and labour .. [I). 

These words summarite the finding!'> of eminent 
researchers after ha\ing studied the history of 
mduscrial de\ dopment from the Middle Ages to the 
19!!1b. Experimentation and the search for the source 
of \\ealth are proceeding with increa~ing intensity. The 
countries of Eastern Europe and the former USSR arc 
abandoning central planning; China is adopting a 
brand of "market socialism"; Western Europe is 
creating the European Economic Area; the North 
American Free Trade Area (NAFT A) seems to be a 
fact; Latin American countries are pushing regional 
integration movements; many African countries are 
trying to formulate their own version of fundamental 
reforms. with or without assistance from the World 
B1nk; and India is shifting from an inward- to an 
outward-looking policy stance. In short. the whole 
world ts in a state of flux. with attempts being made to 
redefine the industrial system so as to enhance 
productivity-the 'Jhimate source of wealth in the 
long run. 

The ans\\Crs currently put fornar<l are different from 
those gi\cn at the 'tart of 1he <lc\'elopmcnt e\periencc 
in th1~ 1951h. It is no longer simply the accumulation of 
phys11.:al capt1al. the rate of 'a\ings or the enhancement 
,,f the capnal-labour ratio that prmidc the key to 
11\.:rcommg the productnity gap. lncrcasir.gly attcn­
t11in 1' turning 111 the human agency in economic life. It 
1' human 'kills and training. the 4uality of social 
rclat11in' Y.ithin the cnterpri,e. the subtle mix of 
competition and cooperation belY.cen enterprises as 
\\ell a' bctY.ccn the pri\ate and the public sector. and 
the 1;11al in,111u1ional context .,.. ithin "'hich production 
1;1ki:s pl;icc. that arc emerging as the new areas to look 
al. 

Some of these deH:lopmcnl\ in IO major regions arc 
re\ 1e\\Cd m the present chapter. The aim i:; 10 pro\ide 
an informed basis for both 'hort- and long-run 
1nd11,trial pd1cy decision' and strategies. The fiN part 
of each sect ion report' on the short-run outlook of 
mdu,trial groY. lh. and the second part pro\'1dc' 
mlorma11on on iabour prnducli\il\ and human 'kill' 
a\ailab1hl\ \\l11ch ma\ he u,cful m gue"mg Y.hal the 

long-run performance of industry in each region will 

be. 
A salient issue which emerges from the comparative 

reviews of industrial performance is that of produc­
tivity. Raising productivity in manufacturing does not 
necessarily require natural resource endowments. but 
investment in building institutions and human capabili­
ties (skills) in order to complement the accumulation of 
physical capital. The dynamic growth experienced in 
East Asia during the past two to three decades compels 
observers and students to reconsider the existing 
theories of wealth creation. resource endowments and 
comparative advantage.• Much of the thrust of 
changing perceptions comes from the new roles of 
technology in industrial production and in o\ercoming 
the lack of natural resource endowments. Changing 
theories and perceptions could help redirect the 
altention of policy makers toward more fundamental 
policy tools and pri,>rities for industrialization than the 
ones fa\ ourcd in the past. 

Institution-building acti\itics taking place in major 
regions of the world were re\icwed in chapter II of 
<ilohal Report 199119:! (2). The theme of the present 
chapter concerns the merits of building human 
capabilities (skills in a broad sense of the term) as well 
as the di\ersity of institutional arrangements for 
education and training acli\ities. The two clements­
namely. institutions and human skills-seem to go a 
long way toward explaining interregional differences in 
technical progress and hence industrial performance. 

Figure II. I gives some broad comparative perspec­
ti\cs on industrial performance between regions. It 
depicts a lahour producti\ity index (MV:\ per Y.orker) 
in manufacwring expressed as a proportion of the 
:-•forth American lc\'el which e4uab IOO. MV :\ \alucs 
arc calculat-:<l in 19X5 con,tant dollar term' for 
computation of the index. The ~car l9X5 \\as one in 
\\ hich the lJ nitcd States dollar was o\'c:r\alued. and as 
such the index may portray a distorted picture in 
fa\our of ~orth American labour product I\ lly. 
Nc\'crthclcss. the index presents a rough order of 

•Ri:t..t..·nl L'fJ,1rt-. In rni-,c ihl· lrd:.111111n,1l th~11ric.., uH.:ludc..· P.wl R 

Krn)!'."1·'"· \lf1/ll''.!l1 /ra1lt· l'n/u 1 """ rh,· \1'u /11111,,af/r
1"al 

l.c nn11m1n f( ,1mhrid)tl'. \1.1,,,u.:hu,clh. I hl· \111 Pre.•,,, l9X~I. ,1nd 
( 1111\ .rnni I )11,1. "l"llh P.n HI .md I 111: Snt.'h.'. /Ir,. f, ,,,,,,,,,,, \ of 

lnhn11t1I ( han~1· 0111/ lnt1"1n,1fr,.nol lrt1dt 1l 11nd11n. ll.1nn1c:r­
\\.hl'.11'h1.:.1I. l'N01 I or 1h1,,· \ll'""P'''"" 111 p11hfh ... tl '(1l·n11 .. 1' ,,n lhl' 
, ... ..,uc ... n: ( ·h.1lmcr.., .Jnhfh11n. I ,111r.1 I)' .sndH'ol J \ '' 'n .ind J, •hn 
/\-.ftl,111. l'd-.. /'11ht11 \ 1Jnd /'1od111Ill111 1h1 Ht 11/ \fuf\ 11f U In f1J{'1/1/ 

U "'~' I 'C\' "t 'irk. H.1lllfl)!•'r Puhlf..,hinJ.! ( 11mp.un. l 1 J~ 1 J 1 
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Figure IU. Labour productivity index in manufKluring by region. 1963-19908 

1North America 100l 
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e-&.as-llld .. USSR __ ....., 

-- Olts-...iap.cs_.... 

-- ~.~Fapulllcof 

.; ,,,·.·e u~1nO rl.1!.1tl.ls~ estimatPS ar.d forecasts by UNIDO PPD GLO 

•As cl percentag~ ot North AmP-r•ca 

rd;itl\C: ma1..mr:11Jc: hc:l\\c:c:n rc:gi11n,. The: Ji,tam:c: 
oc:l\\c:c:n the: rc:g11111al h11c: ;md :he: h11n111111;1l linc: 11f the 
.:t·1hng t llHI pc:r .:cnl) i:1111IJ he rc:garJcJ. hroadl~ 
'pc:;1k111g. a' the: 1c:i:hn11l11gical gap 1n-1i-1·11 '"rth 
\ 111t·n.:;1. 

'"le: that ;111111ni; Jc:\ch1pcJ rc:gi1111'. J;.;panc:'c: lahnur 
pr11d11cll\ 11~ ha' hc:c:n cat.:11111)! up \\ 11h the: '"rth 
:\ 111c:n.:;111 k\ cl al .1 fa,t pace:- the: fa,tc:·.1 ~cl ach1c:\ c:J. 
In 11Nll. tht· g;1p Oc:l\\c:c11 .lap;in anJ the: l '1111c:d State:' 
\\;1' ;1 1111k 11\c:r ~5 pcrcc:ntai;c: p<1111h. '~111holi1111g a 
rc:rnarL1hk g;11n .:11111parcJ to the: pr11J11.:li\il\ k\c:l of 
19t'.l. \\h1.:h \\a' 11111~ a li11k 11\c:r .lO pcr .:cnt 11f the: 
'1 •rt h ·\ 111.:n.:;111 lc:\ cl. 'c:\I .:nmc:' W 1.''lcrn l-.ur<1pc. 
;1llh1•ui;h ( icrman pr11du.:li\ It~ ;1ppcar' for ah11\c the 
rci;11•n.il a\cra)!C. Other dc\c:l11pc:d .:1111111ric' induJc 
.\11,traha. 'c:" Zealand and S11111h :\fm.:a. \\llh 
rcl;1tl\c:l\ 11>\\l.'r pr11d111.:ti\il\ k\cb compared lo the 
-..;11rth .·\mc:n.:a11 '1a11dard. 

\1111•!1!! dc\c:l11p111!! fl.'!!inn,. Wc,1crn ,\,1;1 <K.:01111" 
for ah11111 ~o pc:r .:c:nt of the '"rlh .-\mcrican kHI. and 
,h, 1\\' hll lc: JH11!!rc:" 111 d1 "Ill!! I he g;1p. l.;11111 :\ meri.:a 
;ind thc: C;1riooean c11ml· nc\I. pr11gre"ing fr11m ah11111 
thc: ~II pi:r n:nt k\c:l 111 (IJfl.l 111 ahout l.l per .:cnl in 
l'l~~. out f;ilhn)! lhl·realter. La'! and S11111h-L1,1 .. \,1a 
,1,1r1ed 111 d1111h 'tc:adil;. lr11111 X per cent ol the 'orth 
·\meri.:;111 kHI 111 l'/1>.l to the llJ per cent k\cl 111 1990. 
I r11p11:al ·\lri.:a 'h11\\ed a tendc:n.:~ 111 .:0111111uo11' 
1kdinc: thro11gh1llll the (lf'.'(), and (l)XO,. ·1 he Indian 
S11tli.:1•n11ncn1 h11\crcd ar11und the~ per .:cnt Incl tthc 
l1•\\t''I ll'1·11rdnl> 1hr11u)!hnut the prri11J, i.:11\crcd. 
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-- Eall llld Soue>-&9t-. ec..lia 

-- Cerelllly plllnned Alill 

:\dear \\arning ~tgn j, pro,ided !H the figure.'' hi.:h 
re\ cab a produ.:li\it~ (or te.:hnolog~ I gap that 'cem~ 111 
he \\idcning hel\\cen the highe~t a.:hicvcr ''"rth 
.-\meri.:a I and a regi11n ( Tropi.:al .-\fri.:;1 I lagpng far 
hchind it. ;111 hough 'urpri,ingl ~ ill a k\c:l ahtl\ c I hat "' 
the Indian Suh.:nnt111cnt. If th1' phcnllmcnnn i' a \alid 
rdlc:.:111>11 of reality. then it P"'I.'' ii .:halkngc that the 
\\orlJ inJu,triill cc1l1111111~ 11111'1 i.:11nlr11111. I he P"''iok 
1111pli.:;11ion' of ,ui;h a .:hallcnge arc .:011-.idcrnl in the 
c1llld11din!! 'ci.:tinn 11f thi' .:hapt.:r. 

A. '.\orlh Aml·rica 

/. Short-run 11utfoo/; 

lhe region appear' lo he entering 11110 a ,(11\\ 

rc:i.:11\ cry period in 1992. "llh an expected ( i I>P ;md 
MVA grm\lh of 1.9 per cent and 2.0 per cent. 
rc,pc.:li\ cl~. The ~car 199.l '' pr11jei.:tcd to reap a 
.l. fi per .:cm gr11\\ I h ol ( i l>P and 5. 9 per ..:en! !!fc I\\ th of 
'.\1\".-\. Thc'c dc\cl11pmcnh n:pre,cnt a rc\cr,;il of the 
rc.:c~'i"nan pha'e' c\pcrien.:cd 111 1990 and 199 I. 
"hen < i I> P gre\\ O\ 0. 9 per i.:enl ;md 0. x per .:ent. 
rc,pe.:11\ cl;. hec fi)!urc 11.2 for ( i l>I' and ~1\'.-\ pallern' 
of gr11\\th 111 rei.:ent year' and a1'o fnr the pattern of 
'trucwral change 111 mdu,tr~ ). 

In 1991. ~1\':\ grP\\th in the I ·nitcd Stall:' \\a' 2. l 
per .:cnt-thc ftr,t nc!!all\c !!f•l\\lh ''°'.: l9X5. ·1 he 
hardc,1-h11 'ector "a' 'teel pr11d111.:h I 10.0 pr.:r i.:ent I 
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Figure 11.2. Growth rates of GDP. MVA and manufacturing employment 1986-1993. and industrial structural change. 
1980-1993: North America 
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l82 Deflated prices of 1985 

/l8l 
g = Average annual growth rate, 1980-1993 

(percentage) 
fJ = Index of structural change, 1980-1993 

l84 
ISICcode (industries): 

31 (Food producu) 
321, 322 (Textiles) 
323,324 (Leather) 
33 (Wood and furniture) 

l1 34 (Paper and printing) 
351,352 (Chemicals) 
353,354 (Petroleum and coal) 
355 (Rubber producul 
356 (Plastic producu) 

l21 +l22 36 (Non-metal mineral producu) 
371 (Iron and steel) 
372 (Non-ferrous metals) 
381 (Metal products) 
382 (Non-electrical machinery) 
383 (Electrical machinery) 
384 (Transport equipment) 

ll 
1990-1993 forecast 
1985-1990 
1980-1985 
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follo,..cd by mc1aJ,..,•rking equipment. -9.! ~r cent: 
mor.n \Chide and pans. - It} per cent; and 
cunstrucuon matcri:ils. - 4.5 per ttnt. Man~ product 
ucm~ belonging to these categories .-ere prc!ccted by 
\"oluntary export restraints. Without such prottttil'n. 
1hc fall 11."l>uld ha\·c been greater. These subsc:c1ors arc 
c'pcctcd to turn an;und from ncgati,.·c to positive 
grmuh in 1992 follov;·ing the general recovery of the 
economy. 

The major fore-es behind the turnaround have bttn 
the robust grov;th of exports and slowly rising income 
and con,.umption during the early period of 1992. In 
1991 GOP contracted by 0.8 per cent. it is expected to 

- -----

nsc by 1.9 per ~--cnt ar.d 3.7 per cent in 1992 anJ 1993 
re~pccti\·cly. Noteworthy is the fact that United State­
cxports of computers. peripherals and parts grew by 
22. 7 per cent to become the leading export items in 
1991. Automoti\·e \-Chides. engines and parts v;·erc the 
second most imponznt category on the export list (see 
table II.I). In contrast to the 7.6 per cent export 
grov;th. total U nitcd States imports grew only b!'" 
o.: per cent. Merchandise trade deficits declined to 
$62 billion in 1992 from $89 bil!ioai in 1990. 

But the growth of consumption outpaced export 
growth. Consumption expenditures rose to an annual 
rate of 5.3 per ttnt in the first quarter of 1992 from 

TllMR ILL v.1191 Sl*c ....... _. ....... _,wd ., 
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--allpJ ia C9llllml ~.,,. _. .,,. 
(Billiou of 1917 dollars) 

Pcn:catqc 
mace 

E:aports aad imports 1990 1991 1991)-1991 

Mercllaadia exports 
fooch. feeds aad bnerap J0.7 32.4 s.s 
Industrial supplies aad materials 90.1 9S.8 6.3 

Durable px>ds 31.3 32.S 3.1 

Noa-durable JOOds SI.I 63.3 7.6 

Capital px>ds. except automotin 149.1 164.6 9.9 

Ci•iliaa aircraft. easiacs aad paru 21.3 30.9 9.2 

Computers. peripbcrals and part& 33.9 41.6 22.7 

Other 17.6 92.2 S.3 

AutomotiYC wcbiclcs. eapacs aad part& 34.0 36.S 7.4 

Consumer px>ds (euludin1 automobiles) 39.3 40.7 3.6 

Durable &ooch 21.S 21.6 o.s 
Noa-durable JOOCls 17.1 19.2 7.9 

Otbcr 2S.S 27.4 7.5 

Durable 1oods 12.8 13.7 7.0 

Noa-durable 1oods 12.8 13.7 7.0 

Total 369.4 397.4 7.6 

Mcrcbaadisc imports 
Foods. feeds aad bc•crascs 2S.S 24.6 -3.S 

Industrial supplies aad materials 
(excluding petroleum and products) 66.4 66.0 -0.6 

Durable 1oods 32.6 31.4 -3.7 

Noa-durable &oods 33.8 34.6 2.4 

Petroleum and petroleum product& Sl.S 48.S -S.8 

Capital ioodS (ncluding automobiles) 114.0 122.S 7.S 

Ciwilian aircraft. enpnes and parts 9.2 10.1 9.8 

Computers. peripherals and parts 30.1 38.6 28.2 

Other 74.8 73.8 -1.3 

Automotive vehicle&, en&incs and parts 79.1 7S.0 -S.2 

Consumer &oods (cii:cludin& 1uto11Y.1bilcl) 93.3 9S.I 1.9 

Durable &oodS so.o S0.3 0.6 

Non-durable &oods 43.4 44.8 3.2 

Or her 28.6 28.2 -1.4 

Durable &oods 14.3 14.1 -1.4 

Non-durable soods 14.3 14. I -1.4 

To11I 4S8.S 4S9.8 0.3 

Or her 
Exports of •&ric:ullural producis 3S.4 3S.8 I.I 

Exporu of non·11ric:ul1ural producu 334.0 361.6 8.3 

lmporl& of non·pelrolcum producis 407.0 411.3 I. I 

Souttt: Surwyo(Cwmu 8"Sllras (Washingron, D.C .. Government Printing Office, March 1992), 

p.12. 
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au~ra~ ncpll\C figuro ir. l'WL Whether consumcn 
v.11! keep spending al a slrong pace remains a question 
because of dd>ls buill up in lhe past SC\Ual years. 

Business an\cslmenr is nor expected to add mu;:h to 
1he demand force because of uncertainties in sales in 
1hc immcdia1e future. Howc\"er. the sector has been 
drawing dov.·n in,·enrories. and al the same lime 
through con~inuous restructuring has become leaner 
and finer in order to meet greater competition in future 
(opccially from abroad). Table 11.2 sho•s that 
in,·cntory '-"lltNcks v.·cre concentrated in the last 
quarter O!° 1990 and the first tWO quaners of 1991. The 
rc:11.un or the wholesale trade sector -a.-ith a high rate or 
m'c:ntory growth ( 14. 7 per cent in the founh quancr of 
1991) seems to augur •-ell for the future. 

Furthermore. many blue-c!lip enterprises seem to 
ha\·c: completed restructuring. notably Bethlehem Steel. 
DuPont. Kodak. Xerox etc. The stttl industry is 
reported to hne regained international competitive­
ness after years or restructuring and adopting ncv; 

rcchnology. Hov.-e,·er. General Motors is about to 
begin it~ own restructuring. which is expected to have a 
5.ignificant impact on other enterprises. h has also 
announced a plan to eliminate 70.000 jobs and 2 l plants 
during the next 5.C'lieral years. 

Anorhc:r nc:garive for.:e is expected to originate from 
the nc:cd for restructuring the dcf'cricc-related industries 
(though a positi\·e factor in the long-run owing to the 

---
.. peace di\"idend .. ). ··Arms procur~t is expected to 
drop to $50 biilion in the: mid-1990s from 1he 1985 peak 
or $126 billion .. [3). How quickly the affected ckfencc 
industrin could be transformed into civilian produc­
tion (and laid-off workers retrained and re-employed) 
~ins uncertain. 

NC\-crthdcss. for 1992. defence expenditures arc 
cxpcctcc! to increase by $34 billion to $307.3 billion. 
one of the largest federal Government budget 
increases. The total '"fiscal push .. for 1992 amounlS to 
Sl52.4 billion in 1991. In the medium term. fiscal 
pushes cannot be expected to play any imponant role 
mainly because or the large federal budget deficit. and 
the expected peace dividend may not provick a 
sufficient sum a-en to reduce the bulging debl burden. 

The prime long-run issue for industry in the region 
appears to be that of competitiveness and productivity. 
Table 11.3 offe.-s a comparison of labour productivity 
between Nonb America. Western Europe and Japan 
by 28 subsectors. It should be noted that in spite of 
heated debates on the erosion of United States 
competitiveness. United States productivity has been 
the highest and is expected to continue to grow. On 
average. Nonh American manufacturing recorded 

T.W. 11.2. V..... SbHs: dlllllp illl ...._ i111 ' ill "1......., 
.. c..-.. ....... ,,. ... 1"1 

(Billion& or 1917 dollars) 

Sca-.Uy adjllSICd at aaa .. 1 rata 

1990 1991 

Tb int founb Firs1 Sccoad Dint founll 
llem quarter quarter quarter q .. ncr q .. ncr q•artcr 

Farm 4.0 ·S.5 ·1.7 0.4 2.9 -1.6 
Noa-farm 9.9 -25.7 ·ll.1 -JO.I -2.1 9.2 

Manufacturin& S.4 -13.7 0.5 -14.2 -4.l -11.4 
Durable &oods 4.0 -10.1 -7.1 -13.9 -4.0 ·lS.l 
Noa-durable &ooc11 1.4 ·3.6 1.2 -0.3 -0.l l.I. 

Wbolclale 1rade 2 . .S C.9 1.9 ·ll.7 ·1.S 14.7 
Durable &ood1 4.4 ·0.9 3.1 -11.l -l.9 1.6 
Non-durable &ood1 -1.9 1.8 • 1.1 ·0.7 2.4 6.1 

Mcrcbanl wflolclalers 1.7 3.1 3.5 -U.2 -3.0 16.S 
Durable 1ood1 4.7 0.6 2.4 -11.7 -S.2 9.7 
Non-durable &oodl -J.O 3.2 1.1 ·l . .S 2.2 6.1 

Non-mcrcbant wholcsalers 0.9 ·2.9 -1.6 -0.6 1.6 ·I.I 
Durable &ood• ·0.3 ·l.S 0.7 ·1.4 l.] ·1.1 
Non-durable &ood1 1.1 ·1.4 ·l.2 0.1 0.2 ·0.7 

Retail trade 1.1 ·1.9 ·21.] ·].0 6.2 7.2 
Durable JGOCS• 4.1 -12.4 -26.2 ·1.4 1.1 -6.3 

Aulomolivc S.7 ·9.7 ·21.S ·1.1 -I.I 
Other ·0.9 ·2.7 -4.7 ·0.] 1.7 1.1 

Noa-durable &ood• ·].0 ].6 -2.1 ·1.7 4.4 ll.6 

01her 0.1 ·4.0 ·.S.l 0.2 ·3.4 ·1.3 
Durable &ooc11 ·0.1 ·3.9 ·1.6 ·l.l ·2.l -0.6 
Noa-durable &ood• 0.3 ·0.1 3.4 l.3 ·1.2 ·0.7 

Chanp in bu1i11C11 i11vcn1oricl l].9 ·31.2 ·32.1 •J0.4 0.1 7.6 

SOii/'": Surwy of Cwmu s.siltal (Walbin11on, D.C., CioYCrnrncn1 Prinlin& Of'fi«, March 1992), p.14. 
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... Tahl• 11.J. A1111u1I n..-11 .. amwtll nitt\ af MVA per Wllrkn 111 !'forth Amtrlta, Japa11 111d Wt\lfrn Europe, 1'170°1991 

~ ----- ----- - ---------- ----------------·----· -. ··-·-· 
Noni\ America Japan Wurem l'.urnre 

----·--·---------··---·-·------
Average tnnual Avcras• annual Average annual 

1970 199111 JfOW1 h ra re~ 1 1970 l'JllJll 1row1h ratell 1970 199\ll '""""" rate~' ---------
-

lndu,lry (dollan)U' (pcrcen1a1e) (dollan)l1 (pcrcen111e) (doll1n)'1 (puce n 111c) 

----- - ----------
l'ood rrnlucu 4S 616 72 240 2.21 17 S99 3H60 3.42 \9 341 211 2A3 1.46 

l\ewr•ges 60774 137 000 l.9S 33 72.S R9 R70 4.78 30 646 41 A?S I.SO 

Tohl('('O rroducts 82 61>9 393 000 7.71 2A 482 \Oii 000 7.32 56 294 90 914 2.31 

Textiles 25 099 37 7.59 \.96 14 096 27 150 3.17 11 CJI:'' 17 217 2.12 

Wearinc arrarel 20 6SS 2S ?62 \.06 9 630 14 414 1.94 10 (161 12 Mii 1.10 

bather and fur pmduus 2S 097 40 478 2.30 16960 2A 022 1.67 12 770 16 491 1.23 

foorwur, u<"ludinc nil>t>cr 
or p1P11c footwear 22 404 29 465 \.31 16 062 2S 682 2.26 9 OS., 11 1137 1.29 

Wood and ('Or\: prodUCIS 25 728 37 099 \.76 14 403 27 994 .1.21 14 S99 II 20ll 1.06 

Pumiture and r1ltures 2S 942 32 233 1.04 13 774 33 294 4.29 12 741 II Oll9 I t.S 

Paper and parer prodUCls 42 27S ~ 193 3.39 2A 646 S4 268 3.13 16 496 30 109 2.91 

Prin1in1 an<S puhlilhina 39 177 57111 1.81 23 60ll SI 181 3.112 17 215 29 167 2.S4 

l11dustrial cllemiuls 72 31S ISS 000 ).70 S6 120 109 000 3.21 29 !SS 49 133 2.52 

CJtllcr chemical pl"durts 72 \S2 142 000 3.28 47942 148 000 S.51 22 614 38 037 2.51 

~troleum refineries 100 000 279 000 S.01 \IS 000 \99 000 2.65 IA SOS 121 000 1.72 

Miscellaneous petrnleum and 
coal rroctue1s S9 742 9S 338 2.25 37 264 81 356 3.79 32 794 49 480 1.911 

Ruhher produels 42 11" S3W 1.14 20 367 43011 3.62 17 746 27 740 2.15 

Ma.'tic rrodUl'ls n.e.c. )4 672 411032 1.56 19 592 311 003 3.21 16159 27 104 2.29 

Pouery, ch1t\1 and eanlle11W11re 27 272 41 763 2.os 13 974 2R S96 3.47 1006 21 031 3.~9 

Glau and 1•ass produ<1s 41 1120 SB 267 l.S9 33 95S 76 •>72 3.97 14 Siii 2SfiM 2 73 

Other non-metallic m1ner11l 
prodUCli 41140 S7 934 1.57 22 49S SI '132 4.06 19 374 lO llSO 2 24 

Iron and sieel 40 687 68 170 2.49 34 \Oii 84 l10ll 4.39 19 (,41) 24 :1"7 1.nl 

Non-rem''" metal• ons 61> 6Sll 2.0S JI 233 59 •90 3.12 19 ""' 
lS 71'4 )02 

Metal rn1ch1cts 38 1)2 46 138 0.91 20 933 40 ':'75 3.23 14 63t1 22 SOI 2.o7 

Non~lectrical machinery 41 ~R 6'.I 4llO 2.10 2S 219 SI 4RI 3.46 16 381 26 630 2.:W 

f:lccukal machinery 37 "54 6S 2.~7 2.6S 22 '.114 0122 3.19 IS 076 27 82S 2.'Hi 

Tninspon equipment 0531 7)2311 2.51 27 981 60 72'.I 3.76 16 4117 27 592 2 4K 

Professional and scient1f1c 
p>ds 46 9?7 77 61.5 2.42 16 471 37 32S 3.97 17 114 23 069 1.0 

Other manuCaC1ures 30869 44 8:?9 \.79 16 617 311 202 4.04 14 716 20 359 1.56 

All manufactunnc 40 168 66 316 2.40 23 092 47 931 3.54 17 167 27 269 2.23 

------
---

Source: U!l.100 database. 
1.' l'.s1im11es. ~ '1 Annual rompounded pllWlh rates. 
sf 198.S ('OllSllnt dollars. 
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'N•. ~It> 1..-,am.i:..-J Ill i~S:\ pn.;e, I\\• •rth 1•1 \ ;:lue aJJcJ 
p..-r \\••rl....-r 111 l'NI I h1' .i.:h1c\cmcnt .:••mpar.:-. \\ith 
~.i-.~_ls t.•r Japan anJ $:-.:t>~ for W('lcrn [uwpc: in 
rh.: ,am.: ~.:ar. lh.: figuro: f1>r rhc: \\C-.lcrn parl of 
l i..-rman\ 1' higher lhan 1hc: rc:gi1inal ;nc:rag.: ar 
~ _-;- .5'.''J_ 

"·•lc\\nrth~ aho 1' 1hc: fa.:11ha1 ..C\C:ral .. ub-..:ch>rs in 
Japan- !tamd\. furni1urc: and fi,lur('. ••lhc:r chc:mi1.-;il 
pr..J1Kl'. gfa,, anJ gla .. , produch. anJ iwn anJ slcd­
r.:c••rJ.:J a h1gh.:r \1\"A per \\orkc:r 1han lh.:ir '.'•>rlh 
.-\nwn.:an c.1un1.:rpar1» in l'WL \\"h1k pr.,Jucli,·i1~ 
gn•\\th i' a C••mpk' ph.:n••mc:non '"i1h man~ .:ausal 
\anabk'. there: ~m" ll• be: a .;.insc:nsus am•ing 
anal~'!" 1•n lhc: imp1•rtancc: ,,f Ct>n!inuous long-run 
inn••\ auon" in 1hc: arc:a •!f tc:chnolog~. fa.:wr~ 
orean11a11on anJ human skilh. It \\ould be: parlicularh 
m;c:r .. "'ung for dc:,doping counlric:s ln carc:full~ study 
th;: Japan('c: pr.i.:c"' ,,f calching up IS<:.: sc:etion B on 
Japan for "'me: dclail,I. 

"um..-n•u' o,,.,1i;,. and article'> arc: reporting rc:sc:ar;:h 
re .. \lh' ''" lh.:: ''"uc:. Rut a rc:.:ent publication b~ the: 
C11mp.:1i~1\cne'>s Polic~ Coun.:il summari1c:,. \\ell the: 
ma1or p111ni-. 1 .. c:c: ho' II.II The: .. tudy c:mphasizc:s rhc: 
nec:-J lt• raise: the k\c:I of ,a,·ings and ?O\C:Stmc:nl. 
..-Ju.:ali••n and te.:hnolog~. as wdl a" Ill impnwe 
.:••rp••ralc {.·"ernan.:c. hc:alrh .:a~c: C••Si" and trade 
P••h.:~ .• 

The autht>r" ,,f the report rightly slalc that: .. a 
countr~ 1, onl~ a" c<1mpc:t11i\c as ib human rc: .. our.:c:s .. _ 
Rut the: .:1in.:t·p1 of human rc:..our.:c:s. though "iddy 
a.:.:cptctl a" a .:ru.:1al \ariabk. i' diffo.:uh to 4uan1if~ 
anJ lt> rdalc 10 prndu.:li\il~ gains in an~ precise: 
manner. "c\crlhdc:ss. ii seems U"icful 10 'tudy 1hc: 
.I\ ailahk mdi.:alors ••f human rcsour.:c ... Table 11.4 
prn\ 1Jc, "'me: C••mparis11n" among mdu .. 1rial .:oun­
tnc,. 

111, h• he: n••lcd thal thc: ! "ni1cd Stale:' maintain' 1hc 
h1~hc:'l k\d ,,f m.:an ~cah of ,..;ho••ling. Tcrliary 
er;1duare' a.:c1•unt for 15.5 pc:r cent 1•f rhc: .:orrc: .. p•ind­
;n!! J~e gr11up. a' .:ompa;c:d \\ilh l~A per .:enl for 
Japan and "'.fl 11er .:en! for (ierman~- llo\\C:\cr. the: 
numh<"r .. r 'cicn11'1' and 1c:.:hnic:1an' per I .CHIO head ,,f 
r••rulall••n "a'''"'~ 55. l:•lOlparc:d \\ilh I Ill for Japan 
an,! :-<.i for < ic:rman~ _ Whik there arc pn•blcm' of 
dc:l1111111•n. the J1tkren.:c: .. cc:m' !o be .:on'i,1en1 \\ith 
lh<" ;1lkged ,upenori!\ . f Japan and German} in 
rr· •dti.:1 h •n pr •• , ... " lcchnolog~. at ka't in .:c:rlain line:' 
,,f :i"cmhl~ engmec:nng. 'uch a' 4uali1~ control 
1c:.:hm-iue' and lk"hk manufa..:1uring "~"1em,. •• 

·\\a1lalile -rudte'> and e\iJc:nce \\ould apJlc:ar lo 
.. u~gc'r thar rhe human c;1pi1al enplo\c:d in R and D in 
th<" rc:)!ton c:"ecd, !hat .:f other cmmirie': 

·· 1 h<" number of c:mplo~ed 'c1c:n1i'" and engineer' 
111 1hc: 1 ·1.11ed S1a1e ... at all de!!rcc lc\c:b. ro .. c from 
~.fl n11lh1in m l9~X 10 5A nulhon 111 l'JX:\. Of tho .. e. 
m1•re 1h;1n XOOJHMI arc: empl··~ccl l!1 rc,can.:h and 
de\d••pmcnr. I he: la11cr number ., l\\icc: lhc '''c of 
.laJlan·, R and I> \\orkforce and j, 'li!!hll} grearer 
rh.m 1 he .:om!imcd lolal' of .lafldn. We,! ( ierm;m~. 
I r;111.:c. and (irear Bn1.11n" [•JI. 

I 11nhermorc. rhc: 1 ·n11nl Stale' 11111perform' e\c:r~ 
, 11 lwr .: .. unlf~ Ill I he prmh11.:11on of '.:1c:n111ic paJler,. 

••,r~· h .. , II.~ .•n \\~Hfl" \.•1li.u11.1t1·•n ,,, hi1n• . ._,>11..r ·-'·•rlh·r·. H1 

l.1;'.1n 

. --. 

..,.,,t'tcl Prue: '" mnc:r ... hrc:al..thr.•ugh im .:nti1•1h etc. But. 
'"tocn 11 .:<•mes h> Ji•c:r .. 1ficati<>n .,f pr..Jucts anJ 
J1ffusi.1n .,f n<=\\ pr.~nscs. l'nitcd Slat.:s firms ~cm'" 
be: "'''"c:r than Japan.:s.: c:ntc:rpriscs. Part ,,f the: 
pr.>bkm has bttn ,,ftc:n a.lkgcJ h> ••riginar.: in !he 
moti,ation as \\di as the 4ualit~ ,,f '"''rkcrs. ·1 hul"l'\\ 1-. 
c:'plicit in a'cribing the r<>•ll of the prohkm h• 
corporate organi1ations: 

.. If sustainable C•>mpetiti\c ad\antagc swirls 
around workforce ,.kills .. -\nglo-Sa,un iirms ha\C: a 
pwbkm. Human re-our.:.: managcmc:nl 1' nol 
uaditionalh scc:n as cc:ntrill 10 1hc: compc:tili\c 
suni,·al ,,r" 1hc: firm in .\mcrica or Great Britain. 
Skill a.:4uisi1ion is an indi\idual rc:sponsibilit~. and 
business firms c'\ist to bc:at \\ages Jown. l.abour is 
simpl~ another factor of production to be hircd­
rc:nll"d at 1hc lnwcsl p•>ssiblc: .:ost-mu.:h a' 1>nc bu~s 
ra\\ materials nr c:4uipmcnt. Worker.. arc: nor 
mcmbc:rs of 1hc r.:am. :\d,·c:rsarial labour-manage­
ment relations arc part of the s~slc:m .. I[ IOI. pp. 53-
).1)_ 

The: Japanese: corpora!c: S)~tcm contraslS \\ith that 
·.lf the l '.ni1cd Stales and 1hc: trnitcd Kingdom . 
Con1inuous upgrading of the: skilh of blue-collar 
workers on the job and lc:uing them pnticipatc in snmc 
decision-making mainly chara.:1c:ri1.e Japanese pra.:ticc:s 
(sec sc.:tion Bon Japan). 

Along with the issue •.•f industrial compctili\cnc:,s. 
foreign direcl in\cslmc:nt (c:,.pccially from Japan) ha" 
also cmcrgc:J in recent ~cars as a lopi.: of int.:n.;e 
debarc. The drama1ic rise of Japan.:..:: dirccl im .. -..1men! 
in 1hc: l'.nitcd Stales ('>CC: table II.5l jolted man} 
obsc:nc:rs into 4uc:stioni11g its bc:nc:fiis to 1hc region. 
Views range from !he .. Japanese: Tr.ljan llorsc: thesis ... 
according to "hich Japan is 1rying !o steal 'uperior 
lrni1c:d S1arc:s tc:chn.Jlogic:s and markets. ll• 1he thc'i" 
that the ··tic:s1 policy is free: trade and in\"c:stmenl''. The 
debate: is c:'\pcctc:d 10 continue and intc:nsif} as global 
.:ompctition become: .. e\·cn more sc\c:re. 

To keep mallers in pcrspc:.:ti\c:. ii seems worth" h!lc 
noting 1he commenrs of Rohen T. Kudrle: aflc:r 
rc\ic\\ing four book' on foreign direct IO\e\tmen: 
q to 1. I 111. I 121. I n I>: 

.. Finally. c:'pc:nencc: abroad .. uggc't" 1hat the 
Jl'}chic bruise' resulting from being ,i .. ihly ourper­
formed by foreigners in one·s 0\\11 land need not he 
permanent. Indeed. 1hc:) .:an scne to 'limulate 
re,irrgc:n.:c:. ·1 hi' may .. 1and a~ 1ile mo'>t imJlorlant 
1c,son of all a' the l :n:red Stales confronh fr d.=t1 
1apona1' . _. 

··,\hho111?h c:;u.:h of the four hook' rcvie\\ed 'cc' 
1he 'iruati1~n dillercnrly. all rec11gni1e the intlu' of 
foreign fiilm ;1" a 'ignificant hut 'till rather minor 
p;1rt of ;1 mm;h larger economic drama. In particular. 
ail of 1he boob agree th;ll :\merica·, main economic 
pr11bkm' arc srill made in 1he I 'ni1eJ SlillC'>. 
llo\\c\er kn;1\1'h 1he heha\iour of some of II' 
i illernallonal comJlc:tllor,. domesllc problem'> 'uch 
as 1he l 'nilr:d S1a1e,· 110\\tllia~ne" 111 Jl"~ for more 
current con\lllllJllion \\llh t;n;l!ion. ih lo\\ ''l\Hlg' 
rJlc. and ii' inadcqu;11c: '"rem of 1rnini11!! and 
c:duc;111on 1mJll\ nol fll'I conrmucd. hul mnca,mg. 
1rouhle in the \c;u' .1head. lnllo\\llll:( lorc1g11 direcl 
Ill\ c'I men(",\ ;ir1011' role' a' mc:v.l."ngcr. menace and 
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- Box IL 1. Competlthe Polley Council ldentlftn llx priolttJ 1au1s • chall1nges 
for the United Stmln In the 1990I 

1. Sa~ng and investment 

The low levels of saving and investment in the United 
States are clearly a ma;or problem. Competitiveness is 
largely determined by national productivity. Produc­
tivity in tum depends on the stock and growtt1 of 
physical capital as well as human capital. which 
relates directly to education attainment and training. 
and technology. which is driven critically by the ability 
of a society to innovate and respond dynamically to 
marltet opportunities. Hence national inVf!Stment is 
central. In tum. it is 1Jltimately financed by national 
savings. Capital can be borrowed from abroad but 
only for a time and or:!y with significant costs. 
National investment and saving are thus crucial for 
competitiveness. 

2. Education 

The Council telieves that education reform is 
another critical ingredient of any national competitive­
ness strategy. A country is only as competitive as its 
human resources. Japan. the Republic of Korea and 
other East Asian economies that have created the 
most dramatic of the "economic miracles" in the post­
Second-World-War period have done so importantly 
on the strength of rapid improilement in the education 
of their worltforces. 

By contrast. United States educational perform­
ance -particularly in the pre-kindergarten stage and 
in primary and secondary schooling-is inadequate 
by any conceivable standard. The test scores of 
United States students have improved over the last 
decade. but these gains no more than offset the 
decline of the previous decade. Unit8" ::...ates students 
rank near the bottom on all recent international 
comparisons. which include a number of developing 
countries as well as other industrial countries. The 
goal must be a restoration of globally competitive 
performance by United States students by the year 
2000. 

3. Technology 

Technology is the third area to which the Council 
has attached priority. The problem is not primarily at 
the level of scientific invention. To be sure. other 
countries are catching up to the United States on such 
indicators as patent filings and Nobel Prize winners. 
The United States need not be complacent on this 
front any more than on the others. or one key area of 
continuing United States leadership could founder as 
well. 
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The main problem at present, however. is in the 
relatively mundane area of manufacturing processes. 
where technological innovation is translated into 
commercial success-the "development" part of 
"research and development". Research. development. 
design and production. marketing and customer 
service are essential elements in a competitive 
manufacturing system. Neglect of any of these 
elementa renders the system less efficient. No 
scientist. no researcher. and no sales or service facility 
can oper2te in an effective manner without com-

munication and cooperation fr«>m all elements of the 
system. Good engineering and design occur when 
engineering specialists benefit from input from those 
who implement the science and from those who use 
the technology. 

4. Corporate governance and financial marlcets 

The fourth priority area is corporate governance. 
The Council believes that the responsibility for 
improving United States productivity lies primarily 
with United States industry and its workers. and that 
industry's ability to contribute effectively to a 
competitiveness strategy is thus of utmost importance. 
The competitiveness of a country ultimately rests on 
the quality. performance and cost of goods and 
services produced within its borders. This in turn 
places heavy emphasis on the nature and per­
formance of the companies there (whatever the mix of 
domestic and foreign ownership). The environment 
set for them by government policy is of course critical 
to these outcomes. but the fundamental achievement 
of national productivity is largely up to the firms. Thus 
their modus operandi is of c-.entral importance. 

5. He~tth care costs 

Expenditures for health care have risen from 7 to 
8percentof United States GOP in 1970to 12to 13per 
cent today. and are projected to rise to 15 to 17 per 
cent. on current policies and practices. by the year 
2000. This would be roughly double the level in all 
other industrial countries. The question is whether 
such costs. which divert a large share of national 
resources that could be used productively elsewhere, 
are significantly undermining United States competi­
tiveness. They can do so in at least two ways: first, by 
raising the total costs to corporations that pay for 
health care for their workers and retirees (and thus the 
prices of those companies' products). especially for 
manufacturing industries where these costs fall 
particularly heavily; and secondly, by consuming 
resources that might otherwise be deployed for 
strengthening the infrastructure. supporting tech­
nology development, or improving education. 

6. Trade policy 

Trade is of course a central focus of the entire 
competitiveness debate. Some observers in fact view 
the trade balance as the best single proxy for the 
United States competitive position. or even as 
essentially defining the problem. The Council rejects 
that view because it believes that the ultimate test of a 
country'!: competitiveness is the standard of living of 
its own population. to which external trade is a very 
important but only one contributing factor. Moreover, 
macroeconomic problems such as large budget 
deficits can lead to trade deficits whatever the 
underlying state of the country's competitiveness. 

Source: Competitiveness Policy Council. BuildmQ a 
Competit1n Ame,,ce: First Annual RePort to the President 
and Conoreu (Washington.DC .. March 1992). pp. 16·26. 
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Tocal Malt Fcaak 
1990 1990 1990 

IUUiciau 
(per 1,000 

pellfk) 
1915-t• 

(paccalqC 
alGNP) 

1915-1990 1917-1990 

t:aitcd S1a1a 
Caa8'h 
Norway 
Fraacc 
Auualia 
Uaitcd ltia&dom 
Cicr-.•)i 
Anina 
Swiucrlaad 
Swede a 
hpa• 
Bcl&i•• 
Fiala ad 
Nc1111CrlaadS 
Dca•ark 
New Zealaad 
Israel 
Huapry 
Czccllo&lonkia 
lcclaad 
lrclaad 
Lu'ICmbour& 
Pola ad 
Romaaia 
USSR 
h•ly 
Bul&aria 
Greece 
Spaia 
Albania 
Yu&ala•ia 
Malla 
Ponu1al 

A&&rc1a1a 
Dcnlopcd coun1ncs 
Dc•elopia& cou11uiu 
World 

Norlll America 

OECD 
European Communily 
Nordic counuia 
Sovlllcrn Europe 

E.a11cr11 Europe and 
rorincr USSR 

12-3 
12..l 
11.6 
ll.6 
11..s 
n..s 
11.l 
ll.l 
11.l 
lJ.l 
10.7 
10.7 
10.6 
10.6 
10.4 
10.4 
10.0 
9.6 
1.9 
1.9 
1.7 
1.4 
1.0 
7.1 
7.t. 
7.3 
7.0 
6.9 
6.1 
6.3 
6.2 
6.1 
6.0 

10.0 
3.7 
s.o 

12.3 

10.9 
9.1 

10.9 
6.1 

7.7 

12.l 
12-3 
11..S 
11..S 
11.6 
11.4 
11.7 
11.7 
lU 
11.l 
10.I 
10.7 
10.7 
10.4 
10..S 
10.2 
10.9 

9.5 
9.5 
I.I 
1.6 
1.7 
1.3 
1.3 
1.0 
7.4 
7.6 
7.3 
7.0 
7.4 
7.0 
6.4 
6.1 

10.3 
4.6 
S.I 

12.l 

10.9 
9.9 

!0.9 
7.l 

I.I 

12..S 
lU 
11.7 
11.7 
11.4 
ll.6 
10.6 
10..S 
10.7 
11.1 
IL 6 
10.'l 
10..S 
10.I 
10..3 
10.6 
9.0 
9.7 
1.4 
9.0 
I.I 
1.2 
1.1 
7.4 
7.2 
7.3 
6.4 
6.S 
6..S 
S.1 
S.4 
S.9 
S.2 

9.6 
2.7 
4.3 

12.4 

10.I 
9.6 

10.9 
6.S 

7.2 

SS 
177 
231 
13 
so 

14 
21 

201 
26l 
110 

104 
6S 
IS 
49 
76 
46 

12 

41 
36 

41 

11 
9 

11 

67 

13 

111 
SI 

]_J 

4.9 
s.o 
3.3 

3.7 
1.9 
l.9 
6.1 
6.0 
3.7 
4.3 
4.3 
4.9 

2..1 

1.0 

0.1 
0.7 

2..l 
0.1 
0.1 

4.0 
0.3 
0.2 

3.9 
3.1 
S.3 
1.4 

1.4 

u 
u 
u 
3.0 
2..9 
u 
I.I 

2..0 

1.0 

u 
2..7 
0.3 

0.1 

lS 
1.3 

lS..S 
14.3 
n..s 
12..1 
11.4 
11.0 
7.6 
J.7 
2.6 

10.0 
12..4 
10.2 
10.7 
9.4 
7.7 
7.0 
S.1 
S.4 

".2 

9.l 

6.6 
2..l 
6.0 
3.7 
6.4 
S.3 
S.6 
1.7 
4..S 
2.1 
2..l 

9.4 
1.2 
3.7 

15.4 

11.3 
1.0 

12.1 
4.3 

S.6 

S-C,; Unilcd Na1ioa1 Dcn10pmcn1 Prosrammc, H,,_ ~ RqJorr 1992 (New York, Odord Uniwni1y Prc11&, 1991), sable 31, p. 190. 

~aviour should not distract Americans from larger. if 
more intractable. issues.''• 

All told. tht:' long-run outlook of industry in the 
region appears good. There seems to be a broad 
consensus among policy makers and enterprise 
managers on the causes of producti\·ity growth­
notably. raising levels of savings, investment. educa­
uon. technology and improving corporate go\·ernance 
and trade policy. In arriving at such a consensus. the 

·~e Ro~rt 1 Kudrle ... (; .. ,.d f11r 1hc Ci~ndcr" foreign direct 
'""'tmen1 in the l 'n11cd State,··. intcrnauonal Or1an11;i11on. '"I 45. 
-.;,, .1 !Summer 19'11 ), p 4~4 

Japanese competition seems to have contributed by 
awakening industries from complacency. The indus­
trial readjustmenl process can be observed in many 
areas. In research, for instance, more than 250 Rand D 
consortiums have been created ;n the 19K0s. In 
designing. cooperative and particip·11ory "design-in" 
has been arranged with parts suppliers, very much akin 
to the Keiretsu practices. In production, partnerships 
have been formed between manufacwrer-assemblers 
and parts ~uppliers etc. These new arrangements and 
adjustments have been reported to be bearing fruit. 

Furthermore. the region has an abundance of human 
capi!al resources. although there seem\ to be room for 
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~t' S...n af ( ·__..., ~ I W ul11n11o.>n. l> l .. lK>•erntn<nl rnn11ns Off1•~. Au&u'I. l'l'IO) 
I S11pptt~ by l nllw ~1.aro l>cpar11ncn1 ol l'onuncr.~ lu a•.....S Jisc~urc ut 1nJ1.,Jual cum~n) dala 

1:11p1••\.:!11.:nt. .:'p..--..:1.ilh Ill -..:.:••n.tar~ .:Ju..:Jlh•ll. I h.: 
!!"''uni:: rc..-..···~ntll••ll 1ha1 eJu..:au"n anJ tr.iuunl! mu'\ 
t- .i h!e·l••lll! I"'..:'""'' '' .:,1-.......:tc.."1 h• en.:ttllrage ~realer 
111\.:,tmcnt m hum.in ..:.ip1tal l·•n11a11 .. n. I h.: n•k uf 
!!''' crnm.:n1 "''ulJ t>.: h• bu1IJ 1ntr.i'u ti.:turc 111 ••rJcr 
h• O:\ph•ll ,r..111 e\1ern;ih11~ b~ 111ternah1mg them. lhe 
< ;." crnmcnl .:an ;ih1• n:\l'c m~nnrr;itht!l p.•h..:1~ h• 
help -..•he pr.•bkm' "' .. r..111 ,h,•rta~c-an aJlh:t.•1a;il 

""'' i.i..:lt..1r.!! m ••thcr reg••'"'· 
.·\ Imai p.11111 h• be ,,b~nc.."1 fr.•m the mJu,lnal 

llKll••n' b.:111.ccn the l '1111c..-J Stal~ anJ Japan ;.:,in.:crn' 
the ··,uprcma.:\ .,f m;inuf;u:tunng .. a' ;i fa.:i.•r lil 

tc..:hn·•l·•g1..:al rr••l!rc". .-\ tugh rate ,,f tc.:hm.:.i: 
pr.•~r: .. , '' mJ1,putabl~ ,,;,1rrdatcJ "llh a tl••uri,hm~ 
m.in~fa..:turlll!! ...:..:h•r. ~forcu\cr. a ll<•un,hing 1rathcr 
than 'lJ!!llant I nt;?nula..:lllrmg 'c..:tt•r i' .:apablc: ''' 
J1t1u .. 111!! 1nr1'•\ ath•n n••t .int~ intcrnall~ but ab.•• h' th.: 
'eni..:~ anJ a!!n.:uhural ,co.;h•r,. l"hi' phcn,m1cn"n t' 
c\pc.:tc:d h• be c\.:n nwrc pr,,n.,un.:cJ "ith high tc.:h­
tt<>l••gt.:... 1t.>r c\ampk. dc.:tr.>1111..,. anJ tdcc••ntmum..:a­
lt••n,I. 

R. Japan 

I. Sltort-r1111 o•tloolt 

The: ,10\lo-Jn\lon .,f GDP g.ro""th in l~I to -U• pc:r 
cent fr••m 5. ~ pc:r cent in l'NO i' c::1.pc:ctcJ hl .:ontinuc in 
I~~ \I.Ith a for.:cast t•f 2.7 pc:r t:cnt gru\loth. The slo1111-
J,>\lon has been acn1mpanic:d b~ a dc:dinc of capital 
spc:ndmg after four ~cars ,if continuou' dt•ublc-digit 
gro\loth tsec table II.bl. falling .:onstructitin c..•rdc:r.. and 
.:ntcrpnsc bankrupt.:ie. resulting from ,pcculali\c 
bubbles in the rC"al estate: and equit~ st .. ck markets (sec 
figure: 11..:.t for Gl>P and ~l\°A patterns ,,f gro"th in 
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rc.-.:cnl \Car' anJ ah" t.11 th.: p;1ll.:rr1 "! ... 1ru..:1111;1l 
..:hang.: 111 1111.Ju,1 n I. 

lk-,1Jc,. the e..:n11<•11t• ha' b...-..:n 'ulk11n~ lr.•111 l.ib.•111 
.. 1wr1agc:' tpart:..:~al.irh 111 ,lt.,t!kJ .:alc~•HIL°'I I h.: r.it.: 
••I un.:mpl'" ment al ar••unJ ~ .l p.:r ..:.:nt liar.th 
..:h;ing.:J. the: rc:,ult ,,f 'tat'>k .:mplu\ men! p••h..:tc.."' ••I 
.::itcrpn''""' cumparc..-<l "uh th•".: ·•I •>!her Je,dup.:J 
marlc:t c..:••th•ltltC:-.. St.:aJ\ "ag.:' and ,alan brll' 
hdpcd h• 'upp.1n O.:••nllnumg i,:ro\\ th ••I prt\ at.: 
.:••n,umpll••n. It 1-. C\pc.:tcJ that l'N~ "'If ,cc a .:'.:h..:al 
b.•ttomtng-nut. \\ith higher gr••"th 111 l'W.l tal .l 5 per 
c..-.:nt for <.il>PI. Thrs wrnar••<tnd \\ 111 be b.••"t.:J h~ th.: 
f,,11,i""tn!! fact.•r": th.: l••lo\crtnl,! ,,f the Jr,C••Ulll rat.: h• 
~- "'5 per .:cnl l••n I .-\pnl 1~21 from J ~-5 l'Cr .:.:rtt k\d 
m the carltc:r 1"1c:r1<.J: fr••nt-l<iadtn!! ,,f ~·"emmcnl 
npc:nJitur.:": and 11 .. mg k\ch ,,f .:\port i,:.:n.:r; 1.:J b~ 
the rcc1•\.:r~ tn th.: l "mtcd SratL ...... .lap.in·, p·un.ir~ 

trade partner. 
l.••ng-run pr.• .. p..-.:h appear rathe.- ••p111111,11..: . .1udg111g 

fn•m ih pa't rc.:orJ ,,f raptdl~ .:at.:hmi,: up \\Ith •>!her 
dc\d1•pc:d market .:conom1~ parucularl:. the l "nu.:d 
State...,.. Tc:..:hn.1logical upgrading. ~·ontir1th•U' .i..:..:umula-

TlllllR IU. c.-tla nks el U--.. ia plul _. 
.... , .. ia J ..... 1-.1 .. 1 

All Son-

Year iadu$lrics !\olaaurac1ur111g m•!lufac1uring 

1915 O.B -7.B 7.0 

1917 10.6 6.B !3.0 

1918 ?6.7 31.S BB 

1989 ?I.? ?l.9 20.B 

1990 l?.9 lB.S 9.3 

1991 ·U 4.? S.I 

Sarau: Economic Planning Agency ol Japan. 

..-------------.-a--------._ __ ........ __ ..... ~~----------------... 
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Table II.II. '.\!VA,~ emplDJ-111, labDar paodwlriily ud wain 
ia Wntnw ~ ud sdlded toa .. rics. 1--1'91 

(In cons1an1 198S dollars) 

Manufacturing 

'.\1VA employment Labour Wage per 

produc1ivi1y worker 

1980 1990 l9BO l9'Xl 

Country (m1lhon dollars) ( 1housand persons) 1980 1990 19BO 1990 

-.;orrh America I 055 ISO l 247 6?6 ?l 063 19 044 SO 09S 6S 41? ?O 697 ?2 67S 

Japan J.50 Sll9 S06 794 10 253 19 868 34 1B6 46 630 11 BB IS S7J 

c;ermany. Federal 
Republic of 191 604 ?62 988 7 229 7 231 26 sos 36 370 13 325 14 910 

L"nited Kingdom 127 326 145 751 6 462 4 757 19 704 JO 638 9 617 12 174 

I' ranee 119 940 128 079 5 103 4 234 23 112 30 2S3 IS 801 lB B04 

lraly B4 265 74 ?76 3 330 2 894 ?S 2B2 25 661! 9 4BB 10 249 

(jerman Democratic 
Republic 76 600 4B 324 2 B95 2 932 26 460 16 479 4 37B 5 322 

Spain 37 .516 39 ?00 ?383 l 839 IS 743 21 319 7 074 8 084 

-.;et he rla nds 20 597 2B 407 94S 906 21 796 31 JH 12 673 13 43S 

Sw111erland 23 428 ?7 B44 6B6 68S 34 1<•2 40 6S7 

Sweden 22 7112 26 671 853 726 26 720 36 7S9 11 678 12 318 

Relg1um IB 281 20 86B 86B 721 20 061 2B 942 10 SOB 12 S63 

Yugoslavia 13 104 20 709 2 106 2622 6 222 7 B97 2 136 2 218 

1\u~lria 14 224 17 957 B24 772 q 26.5 23 272 10 121 II 209 

Finland 13 014 I? S24 S31 441 l4 SOB 28389 10 BOO 13 627 

Denmark 9 814 11 758 JBI J91 25 7S9 30 106 14 628 IS 2SO 

Ireland 4 950 8 254 ??S 194 2? 028 4? 525 9 610 11 044 

-.;orway B 267 7 841 354 269 23 359 29 189 14 089 IS S04 

hr ad <· 369 6 OBS ?.59 27.5 24 628 22 093 13 182 9 7.54 

(jreece 5 'll? s 979 474 424 12 491 14 111 4 872 6 392 

l'orrugal 4 433 5 073 680 588 6 Sl6 8 635 2 812 2 669 

l.uu:mhourg 785 I 084 38 33 20 797 33 065 13 509 14 156 

Ireland 631 483 28 2? 22 355 16 821 11 292 II 166 

Malia 25? 35(, l? 29 8 95 12 289 024 s 616 

.fo11ru: t::-;11>0 da1ahase 

Tait~ 11.19. Sum~r nf pat•nt applitatlon~ ( IC'I 'I ($.l hillion) 111 1992 Ill I Cl: 4.2 hrlhlln in 1997. 

in t:t:<: and '.e~rt.d indv•.trially ad•anttd Ill 'h1fl pri11ritic' to"ard 'cl.:o.:tcd tcc.:hnoloj!ic' do,cr to 

rlltlnt!W,, !9tl4l 11nd l'W7 the market for o.:ar'. 'emicllnduct"r' and liquid n~,1al 
--- ___!._L_ ___________ dr,pla\ '· and '" rej!encratc indu't rie' 1 tirough tlw 

l:rnnnm1r, 1987 or retra1111nj! ,ol lllll'lllpln~ed "orkcr,. the \ictim' "' ' 
rou 1n ncarcll '· 

~--,:.--. .:.-
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Industrial structural change 
(Index of value ldded: 1980 • 100) 

381 ~: 

l72 382 Deflated prices of 1985 I 

~71 
g "' Attrage annual growth rate. 1980-1993 

(perantage) 
8 = Index of structural change. 1980-1993 

36 384 ISICcode (industries): 

31 (Food products) 
321. 322 (Textiles) 
323, 324 (Leather) 
33 (Wood and furniture) 

356 31 34 (Paper and printing) 
351, 352 (Chemicals) 
353.354 (Petroleum and coal) 
355 (Rubber products) 
356 (Plastic products) 

355 321+322 36 (Non-metal mineral products) 
371 (Iron and steel! 
372 (Non-ferrous metals) 
381 (Metal products) 

323+324 382 (Non-electrical m.chinery) 
383 (Electrical m.chinery) 
384 (Transport equipment) 

351+352 33 
34 .. ---:-.-A:~ 1990-1993 forecast I .... 

1985-1990 
g = 3.19, 8 = 12.72 1980-1985 

Sc~rce UNIOO datat>aw estimates and forecasts by UNIOO PPO GLO 
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Technology 

\fore advanced 

Equal 

Least advanced 

Tabw 11.10. TtthllOloo pp or Japan ris-4-ris tbe L'niled Slates 

Lcau 
progressive 

3 technologies: 
CAD/CAM; 
medical lasers; 
seabed oil 
produc11on 

I technology: 
11re1y asseumenl 
or chemical 
materials 

Less 
progressive 

1 technology: 
sare1y or light· 
water nuclear 
reactors 

S technologies, 
including: moving 
communication sy11ems; 
machine tools; 
automatic interpreters 

24 technologies 
including: space 
communications; 
microcomputers; 
nuclear fusion; 
uranium enrichment; 
rockelS; in1ragenic 
recombination 

2 technologies: 
resource exploration; 
civil airplanes 

Equal 

9 technologies, 
including: optical 
fibres; industrial 
robots; fermen 1a • 
tion; semiconductors; 
videodisn 

19 technologies, in· 
eluding: large-scale 
computers; integrated 
circuits; optical 
communica lions; 
scr.sors 

11 technologies, 
including: coal 
liquefaction; extra· 
high voltage power; 
con 1 rol or crop 
production 

1 1echnology: 
medical R II. D 

Souru: While paper or Science and TechnolOSY Agency or Japan (198S). 
Not~: Ver11cal entries renecl Japan·s pre.en• s1a1us; horizonlal enlrics rcnecl ils ru1ure polenlial. 

Table 11.ZI. THl!nololJ pp of J1pan r/1-,·r/1 Ea,..,,. 

More 
progrnsive 

4 technologies, 
including: copiers; 
magnetic· levitated 
trains 

4 technologies: laser 
printers; artificial 
hearts; earthquake 
prediction; construe· 
tion 

T cc h nolou 
I.nu 

progreu1ve 
Len 

pro1re111v~ llqual 
More 

pro1reu1ve 
Moll 

pro1reuive 

2 1echnolog1u: 2 Ice h nolog1u: 3 1cchnolo11ca, 

----::~- ._ 
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non of human capi1al as wdl as .. ihsli1u1ional 
capi1al ... • all bode \I.ell for 1he futur:. Ho,,..·c\·cr. 
increasing fric1ions (that is. trade and in\·cstmcnl 
d1spu1es) with i1s trading partners pose a daunting 
challenge for policy makers in Japan. as ,,..-ell as in the 
l'nited S1a1cs and EEC. The immediate cause for 
concern arises from the limita1ion of exchange rate 
polic~ as a means of correcting trade imbalanc.:s in 
favour of Japan. The mounting imbalances threaten 
ru:l-scalc protectionism against Japanese goods. 

A more profound challenge lies in the disputes over 
the basic diffcrcnc~ in market and non-market 
institu1ions and their functions between trade partners. 
A glaring example is given by the issue of whether the 
Japanese Kcirctsu system is a competition-hindering 
dc\·icc as the United States claims. or an cfficiency­
augmcming institution as the Japanese insist. Whether 
the dispute can be overcome through compromise. 
along the lines of a recent proposal•• remains to be 
seen. 

At any rate. despite the disputes among industrial 
counuics. an intriguing question remains: whether the 
Japanese ways of producing and selling offer a model 
to developing countries as well as to the newly 
independent States of the former USSR and the 
countries of Eastern Europe.••• Some recent arguments 
arc rc\iewed in the latter part of this section on Japan. 

In the short-run. robust pump-priming is most likely 
to come from 1he speeding-up of public expenditures 
(sec table II. 7). According to the national emergency 
plan. 75 per cent of the total 1992 budget will be spent 
during the fim half of the year. The 1-:ading public 
worh would include road improvement. flood control. 
social infrastructure (for example. energy. gas and 
communications). agricultural infrastructure etc. These 
and other supplementary emergency measures are 
expected to push up GNP growth by approximately 
one percentage point. 

•The lcrm refer. h> m•e,llng mom:~. time. cffon, and mgenuiry 10 
"e;a1c oirg.1n11:111unal arransemenis al lhc firm. 1ndu•lr~ and na1ional 
k'd' in order 10 enhance 1hc producli\ll~ of bo1h labour and capi1al 
m an ecnnom~ Japane.c iR\·cnuons include 1hc Keirehu ·~·rem. 
1u,1-m-11mc m•cn1nr~ m.1naJ<mcn1. lifn1me cmplo~mcm. c1mccn•u,._ 
bu1ldmJ m dcc..,on-makinJ. reamllnrk nr --group1Sm ... general 
1radm1 cnmpan1e> c1c. 

..M,1rna ( l.&J P"'P""'' lhe folio,. ins ...:1 of •leps 1ha1 Japanese 
'••mpan1c, >hould 1.1kc: 

.. Man11fac1urin1 more produch locally in lhe Unired S1a1e>­
rcducm1 nporh from Japan and "ea1in1 h1gh-qual11y JObs for 
American llorkeh; 

l'1,cmeran1 and dc\el11p1n1 more parl• and cnmp.>nenh •11pplicr' 
.1m1•n1 American cnmpamn m 1hc Um1cd S1a1es; 

Au,mcn1in1 Amcrrcan ""human capirar· by 1raming worker' 1n 
rhc mn'r ~d•anccd a,pccr, or Japanc.c produc1ion pr.>ee•'C'' and by 
pur,um1 ad.anced R It D locally; 

8111ld1nic bu"ne" parrncnh1ps ,.ilh like-minded IJnncd S1a10 
cnrpora11on•. including 1cchnolo1• nchangcs and iran,fers: 

Prae1ican1 '"borderle>s' policies wi1hin Japanc.c corpora1inns­
m1crna11onah11ng managcmcnl a• much as P"'"iblc and offering 
equal 1rainin1 and promouonal opporruni1in 10 all cmploycn: 

Par11c1pa1in1 fully as '"corporalc ci1i1cns· in communi1y ac1i•i11n 
and phalanrhropic cndea•oun m the Un11cd S1a1cs. llllh special 
a11cn11on ro suppomn1 cducalion. •kills rrain1n1. and -.c:icn1ilic 
roearch; 

Work1n1 10 reduce rradc-rcla1cd imbalance• b~ idcn11fyin1 
h1gh·qual11y ~ompanacs and produc" an 1hc Uniled S1arcs 1ha1 can be 
mrroduccd 10 1hc Japanc-.c markcl." 

... II has been rcponcd 1h11 1hc World Bink has launched an in­
dcp1h s1ud~ proicc1 analy"nl Japan and 1hc A"1n NIC• wi1h a vm• 
111 C\lrac11ns le>>ons for posublc applicaunn In lcasl dcHlopcd and 
<'I her de•clop1ng economics. 
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f unhcrmo!c. p!iu.tc conwmption has been growing. 

unlike investment. at tncr 5 per cent annually (6.2 per 
cent in 1990. 5.6 per cent in 1991. and .5.1 per cent 
forecast for 1992l. The unemployment rate was only 
2.1 per cent in 1991. tantamount tc:; full employment. 
ref.a.ting the reluctam.~ of J;ipanesc firms to curtail 
employment as a short-run cosr adjustment when sales 
decline temporarily. Inventory adjustment is expcc!ed 
to be quick 'hanks to the inventory-sa,·ing (Just-in­
time) technology perv:tSive in Japanese inou:;tries. The 
stable contribution of growth in the ~rv~cc sector adds 
t..> the steady recofd of growth. 

The lower interest rate would also add force to 
rttlwery by siimulating private demand for housi:ig 
and construciic-n as well as related manufacturing 
(including construction materials such as c.ement. steel. 
veneer. bricks. glass and househt-ld appliances). For 
the industrial sector as a whole. a 2.6 per cent gmwth is 
projected for 1992 2nd 5.9 per cent for 1993. The 
gr.>wth-leading subsectors will include. in broad 
categori.:s. chemicals. non-ferrous metals and el~trical 
machinery (see tal;le 11.8). Using a :nore detai!cd 
classification. the growth leaders will include robots, 
integrated <.ircuits. computers and related ~quipment. 
mobile telephones etc. (sec table 11.9). The lagging 
subsectors are textiles, petroleum and coal products. 
iron and steel etc .• in which Japan has been losing 
comparative advantage. 

With regaird to external demand. recovery in tt.e 
United States. though sh1ggish. would stimu!atc 
reco\iery in Japan. However. an undesirable conse­
quence would be a further increase in the Japanese 
trade surplus. particularly vis-in•is the United States. 
Regardless of whether there has been a slow-down or 
acceleration of the global economy and trade. Japan 
has been amassing trade surpluses continuously since 
1981. though at a declining pace up to 1990 after the 
1987 peak year, when a $96 billion surplus waor; 
recorded. In 1991. however. the surplus bounced back 
to S 103.3 billion from $63.5 billion in the previous 
year. The soaring surplus partly reflects the falling 
price of raw materials. particularly oil, which Japan 
heavily imports. Nevertheless. the persistent surpluses 
tend to exacerbate trade frictions and inflame disputes 
between Japan and its major trading partners . 

Attempts to solve trade imbalances have taken 
various forms. Appeals for cooperation in macro­
economic management represent one form. usually on 
the occasion of summit conferences of the Group of 
Seven major industrialized countries. and the "struc­
tural impediment initiative .. represents another, though 
the latter offers only a bilateral forum between the 
United States and Japan. To date, both approaches 
(and all others) have failed to produce any progress 
with regard to the trade imbalances. Apparently deep­
scated. long-run structural factors. such as differences 
in the speed of productivity growth and technological 
capabilities. seem responsible for the persistent trade 
imbalances. 

1. Lo11g·r1111 P'osputs 

Japan has been rapidly catching up with the other 
OECD countries during the twentieth century. 
Assuming the pace remains constant, it is likely that 
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Item 1991 199_, 199C-199! 199~ -1991 

Social ICCllrity 
Pablic usistaacc 1011.2 1 06'-3 ·3-1 4.2 

Social -••re 2 634.0 21111.1 1.1 1.0 

Social iasvnocc 7 646.4 7RU 6.1 3.2 

Health arvice& 600..5 641.1 6.9 6.1 

Uacmploy-•t compcasatioll 197.1 327.7 S.9 10.3 

Total. A 12 196.2 12 737.3 S.6 4.4 

Edacatioa Hd Kicacc 
Compulsory cducatioa 2 761.4 2 726.3 41 • 1..5 

Tnuler to 1eboOI account 1304.1 1379.6 3.: S.7 

Science aad tcclltlOloU promotioa 499.l S47.I S.3 9.1 

Scllool facilities lSU 271.9 4.1 6.9 

Scbool aid 649.S 661.1 ·0.1 3.0 

Stadcat loau 16..5 11.9 3.3 2.1 

Total. 8 s S62.7 s 613.4 3.1 2.2 

Public worb 
ErosioD aad Oooll coatrol 11-47.3 141S.I S..5 23.4 

Road improwcmcat 1 900.1 2 289.4 6.2 20..5 

Harboun aad airports S4S.O 64S.O S.I 20.0 

Hoain& 974.7 930.I 4.7 ·4.S 

Social iafrasuuct11rc 1034..5 1 340.1 1.1 29..5 

~ullvral iafrHlnKllOR 910.1 1103.6 4..5 21.3 

Forutry Hd iadvstrial 
water supplies 16S.I 211.4 S.1 31.7 

Disa1ter rccoutrvctioa 6S4.6 61.2 ·S.8 ·90.0 

, Reserves 11.2 12.9 S.7 IS.2 

Total, C 7 343.4 I 024.2 4.7 9.3 

\ Pensions 
Civil scrvaats 104.7 101..5 ·2.9 ·3.1 

Veterans 1 S60.8 1 S47.S -t.2 -0.9 

Otbcr pensions 134.6 128.7 ·4.S -4.4 

Administrative COiia I.I 6.2 1.3 -23.4 

~\ Total, D 1 808.2 I 783.9 -1.6 ·1.3 

'~ '\ Local fin.incc 
.. 

Local allocatioa tu IS 100.Z IS 771.9 -0.8 ·0.2 

~ 
Interest support aad 

... special paa11 

To11I, E IS 800.2 IS 771.9 -0.1 -0.2 

Otbcr 
Natioaal debt service IS S36.6 16 447.3 7.$ S.9 

Dcrcace 4 440.0 4 SSl.8 4.4 2.S 

Economic coopcntioa 164.1 90S.1 7.1 4.7 

Smal: businaa H&iltancc 214.6 19S.6 ·10.9 ·1.9 

Encr&J support 519.3 631.3 7.7 7.1 

Food apncy account 311.S 342.1 ·S.7 ·10.3 

Miscellaneous 4 42S.9 4 S77.3 -21.6 3.4 

Salary iacru1e racrvc 13S.O ·100.0 

Racrvcs lSO.O lSO.O ·SJ.I 133.3 

Industrial inve11111cnt 
special account 1 300.0 216.6 ·13.3 

Pcr1ian Outr contributioft'I 300.0 

To111, f 28 337.7 za 211.1 1.31 •0.4 

TOTAL (A,8,C,D,E and f) 71 041.3 71111.0 1.4 2.7 

Sowuo Mini11ry ol Plaanec ol Japtin. 
II it.vilcd budpl fi&um include IN 1upplc-alary budpt. 
'1 laitial budpl. Pcrecn1ap clll&DICI ltw balld oa llM iaitial budpl ror 1991. 
11 1,300 billion yea wcrw appropriated la rwo 1Upp1c-acary budse11 and included 

uadcr miscellaneous. Tiie 1991 1moua1 was 1c1u1lly dilbufled ill 1990. 
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fiscal Percentage flSC'al 
)ar chang: )ar 

hem 1988 1987-1988 1989 

lndWilrial production 1 IS.2 8.9 120.4 

Manurac1uring llS.4 9.0 120.6 
Food and t~ragcs lOS.2 2.8 103.6 
Textiles 94.1 -0.8 92.9 
Paper and pulp 121.2 9.0 128.7 
Chemicals 1238 9.3 128.7 
htroleum and roal 
products 97.8 S.2 103.6 

Cerunics. stone 
and C'\ay 110.S 6.9 llS.8 

lro11 and steel IOS.4 s.7 106.8 
Non-ferrous melals 116.4 6.3 123.6 
Fabnca1ed metab 111.9 S.7 116.S 
Industrial machinery 114.S 15.2 123.3 
Electrical machinery llS.8 14.7 142.7 
Transpon equipment 108.J 9.6 117.2 
PRC'Won insu~ments 117.4 9.1 121.6 
Other manufarturing 112.2 4.9 117.2 
Mining 84.l -7.1 80.7 

Sewer. Japan Centre for Eronomk RCS9rch. 
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Table 11.8. Indites of lndu•lrial prodlK'tion attlvilies In Japan, by Industry, 19118-1996 
(1985 = 100) 

Percentage FiKal Percentage Fiscal Percentage Fiscal Percentage Fiscal Percentage 
rhange year change year change year change year change 

1988-1989 1990 1989-1990 1991 1990-1991 1992 1991-1992 1993 1992-1993 

4.S 127.2 S.6 127.0 -0.1 129.6 2.0 137.6 S.9 

4.5 127.4 S.6 127.3 -0.1 129.8 2.0 137.S .S.9 
·LS 10.~.8 2.1 106.9 1.0 107.8 0.8 110.9 2.9 
-1.J 90.4 -2.7 88.S -2.1 86.3 ·2.6 87.6 1.S 
6.2 llS.I S.0 138.9 2.8 140.7 1.2 147.3 4.7 
4.0 136.6 6.1 137.2 0.4 141.4 3.0 lSl.2 6.9 

S.9 112.9 9.0 114.S 1.4 llS.O 0.4 1 IS.-1 0.3 

3.9 121.1 S.5 1;0.6 .o.s 122.S 1.6 129.0 S.2 
1.3 110.S 3.5 107.2 ·3.0 105.4 -1.7 109.7 4.1 
6.2 132.2 7.0 134.8 2.0 139.S 3.4 148.7 6.6 
4.1 122.6 S.2 122.4 .0.2 12S.2 2.3 133.7 6,8 
7.7 129.S s.o 130.7 0.9 132.S 1.3 141.2 6.S 
S.l 1S3.6 7.6 1S7.0 2.2 163.3 4.0 173.9 6.4 
8.2 127.J 8.6 122.9 -3.S 12S.8 2.3 134.9 7.2 
3.6 138.7 14.1 142.4 2.7 142.2 -0.2 149.6 S.I 
4.S 121.7 3.8 117.7 -3.2 120.0 1.9 127.8 6.4 

-4.0 78.1 -3.2 77.7 -0.S 77.0 -0.9 74.3 .J.6 

....... ~ 
# 

• 

_.,, . ~ .. 
' ' 

l 

fOl'CClllit 

Fiscal Percentage Fi5C11l Percentage l'iscal Pertenu1ge 
year ch11ngc year change yeu ch.nae 
1994 1993-1994 199S 1994·1'J9S 19% 199~·1996 

·---
142.9 4.1 144.6 1.2 IS2.9 5.11 

143.1 4.1 144.8 1.2 lSJ.2 S.8 
110.0 -0.8 111.S 0.4 11.1.S 2.7 
86.7 ·1.0 113.4 -3.9 82.9 -0.6 

1S4.7 s.o 1S8.9 2.7 169.0 6.4 
1S8.4 4.8 160.3 1.2 171.1 6.7 

118.2 2.4 119.1 0.8 122.6 2.9 

134.1 4.0 136.0 1.9 142.9 4.6 
110.8 1.0 110.2 .o.s 114.3 3.7 
lSS.8 4.8 162.2 4.1 172.4 6.J ,. 
140.4 s.o 144.2 2.7 1S3.0 6.1 

•I 
149.8 6.1 ISJ.4 2.4 162.6 6.0 
183.9 S.7 187.7 2.1 201.8 7.S 
140.4 4.0 138.8 ·1.1 146.3 S.4 
161.1 7.7 169.8 S.4 179.2 s.s 
131.S 2.9 132.9 1.0 140.4 S.7 
69.7 -6.2 66.3 -4.8 62.2 .{).2 
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Tilllk 11.9. Tftllds ia selected ,....-U ad senira ia ...... 
(1985 = 100) 

Item Product and service 

Export-dependent Synthetic fibn:s productionli 
Crude steel production 
Automobile: production 

High- technology- Robot productionli 
related Integrated circuit outputli 

Computer and related 
equipment outputli 

Information-related Sumbcr of contracts for 

Service-related 

mobile telephones 
Publishing and printing 
shipmentli 
Inform• tion service sa(esl/ 

Leasing contracts 
Restaurant sales 
Travel services or 
10 major agents 

Source: Japan Centre for Economic Research. 
Ii Based on calendar year. 
~ 1 trillion = 1,000 billion. 

Japan's GNP per capita will equal that of the United 
States sometime before the close of this century. The 
figures in table 11. IO illustrate such a possibility. 
Among the selected industrial countries. the United 
States still had the highest GDP per capita in 1989 with 
S 11!.J 17. The corresponding figure for Japan was 
$15.IOI (1!2 per cent of the United States figure). But 
the coefficient of multiplication for the period 11!20-
191!9 indicates 17 for the United Slates and 26 for 
Japan. Japan's pace exceeds that of the United States 
by over 50 per cent. 

t:nit 1985 1990 1995 

Millton tonnes 1.4 91.5 92.4 
Million tonnes 103.8 107.7 108.7 
Million units 12.4 109.5 108.2 

Thousand units 48.5 163.7 293.4 
Billion yen I 842.0 158.1 223.1 

Billion yen 3 379.0 172.1 236.7 

Thousands 62.0 1 398.4 6 606.5 

Billion yen 9 163.0 137.6 178.9 
Billion yen l 5'>2.0 376.2 785.5 

Billion yen 4 322.0 191.5 323.8 
Trillion!!/ ven 19.4 131.5 174.5 

Billion yen 2 458.0 142.9 200.0 

Similar observations can be made regarding the 
growth of labour productivity and wage earnings in the 
m:mufacturing sector 1see table II. I I). The figures are 
shown as percentages of labour productivity and wage 
earnings in North America. In 1970. the average 
manufacturing labour productivity was 57.5 j.;er cent of 
that of the United States. The corresponding figure 
jumped to 71.1 per cent in 1990. Likewise. wage 
earnings per worker accounted for 31!.3 per cent of the 
United States level in 1970. but the corresponding 
figure rose to 61!.7 per cent in 1990. Such a catch-up 

Tule ILIO. IAffls of GDP per aipita, selected iadustrial couatries, 1818-1919 
(In constant 1985 dollars) 

Country 

Australia 
Austria 
Belgium 
Canada 
Denmark 
Finland 
France 
Germany 
Italy 
Japan 
Netherland• 
Norw1y 
Sweden 
Switzerl1nd 
United Kin&dom 
United S111ca 

Coefficicn t or 
multiplication 

1820 1870 1913 1950 1973 1989 1820-1989 

l 242 3 123 4 523 
1 041 1 433 2 667 
1 024 2 087 3 266 

I 347 3 560 
988 I SSS 3 037 
639 933 1 727 

I OS2 1 S71 2 734 
937 1 300 2 606 
960 I 210 2 087 
.)g@ 618 1 114 

1 ]1)7 2 364 3 178 
lS6 1 190 2 079 
Q47 1 316 2450 

1 848 3 086 
1405 2 610 4 024 
1 048 2 247 4 854 

5 931 10 331 
:: 852 8 644 
4 228 9 416 
6 113 11 866 
s 224 10 S27 
3480 9 072 
4 149 10 323 
3 339 10 110 
2 819 8 S68 
1 5C:.3 9 237 
4 706 10 267 
4 541 9 346 
s 331 11 292 
6 SS6 13 167 
S6Sl 10 063 
8 611 14 103 

13 584 
12 585 
12 876 
17 S76 
13 514 
13 934 
13 837 
13 989 
12 955 
IS 101 
12 737 
16 500 
14 912 
IS 406 
13 468 
18 317 

11 
12 
13 

14 
22 
13 
IS 
13 
26 
10 
19 
1:-. 

8 
17 

Arirhmeric average: 1 002 1 6S3 2 937 4 693 10 396 14 4S6 14 

SOllTCt: An1u1 Maddiaon, Dynamic Forres in Capilallsl !kwlcpmnlt: a Long-run 
Compar~ V,e,. (Oxford, Odord Univenity Prus, 1991), pp. 6-7. 
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Labour produc1ivity Wage earnings per worlr.er 

1970 1980 1990 1970 1980 1990 

Industry (percentage) (percentage) 

Food producls 38.SB 

Bcvcra~cs SS.49 

Tobacco products 29.6I 

Textiles 56.16 

Wearing appan:I 46.62 
Leather and r11r products 67.58 
Footwear (excluding rubber 
or plastic footwear) 71.69 
Wood and corlr. products SS.99 

Fumitun: and fixtures 53.IO 
Paper and paper products SB.JO 
Printing and publishing 60.26 
Industrial chemicals 77.60 
Other chemical produclS 66.45 
Petroleum n:finerics llS.00 
Miscellaneous petroleum 
and coal products 62.37 

Rubber products 48.36 

Plastic products n.e.c. S6.Sl 
Pottery. china and 
earthenware Sl.24 
Glass and glass products 81.19 
Other non-metallic mineral 
products Sl.89 

Iron and steel 83.83 
Non-ferrous metal products 71.74 
Me1al producll S4.90 

Non-electrical machinery 61.44 
Elcclrical machinery 59.26 
Transport equipmenl 64.28 

Prorcssional and sc:icn1ific 
goods JS.IO 

01her manuracturcs Sl.83 

TOTAL S7.49 

Sourc~: L'NIDO database. 
aJ Measured in co1111an1 198S dollan. 

pace seems pervasive in virtually all subsectors of 
manufacturing. Thus labour productivity has shown 
above-average improvement in capital for engineering) 
goods and intermediate goods. and below-average 
improvement in traditional goods such as food. 
beverages. tobacco. textiles. apparel and footwear. 
Much of the progress in labour productivity has been 
supported by 1echnological progress and organiza1ional 
improvements (as no1ed in previous issues of the Gloha/ 
Report). 

lmprovcmcnl in labour productivity can be generally 
explained by a number of factors. including an increase 
of capital per worker. adoption of better 1echnologics. 
grca1cr work discipline, and more invesimcnt in 
education and !raining. Rcccnl studies• elucidate some 
distinc1ive features of skill formation in Japanese 
companies (sec box 11.2). A combination of lifetime 
cmploymeni and job rotations, leading to the 
acquisition of mulliple skill~ 1hrough ir.·hou!le accumu· 
la1ion of experience, is a salienl feature of Japanese 
industrial practice. Workers so trained become capable 

"'ice. 11 '' on•lancc. I ( 15 J. pp 49-1!9) 

44 

48.70 47.00 31.80 S0.01 58.60 

67.64 64.29 30.I2 S0.04 S9.92 

38.70 29.75 103.88 

71.lS 65.42 29.97 60.99 69.71 

S7.20 SJ.73 36.JS S8.63 65.33 

76.27 S6.S6 48.0I 69.22 74.33 

85.80 82.38 S2.1S 84.23 99.13 

68.77 67.91 37.SO SS.SO 68.47 

80.I9 96.20 39.46 67.13 84.77 

60.31 57.96 37.S2 54.IO 62.62 
83.41 86.21 44.82 76.69 89.S4 

66.29 72.19 44.18 62.48 67.68 

84.95 100.27 JS.65 66.S7 81.44 

92.91 7S.49 42.98 60.24 77.79 

92.93 78.9I 36.9S 58.83 71.48 
76.03 79.07 36.15 60.20 72.86 

77.15 80.33 40.40 6S.71 75.48 

S9.78 65.11 38.07 54.13 72.86 
99.98 127.96 4S.60 65.46 75.36 

71.78 86.24 36.73 54.96 72.0S 
124.24 121.09 47.55 60.9S 8L07 
88.73 91.86 46.59 S8.31 73.06 

66.82 86.10 38.78 58.52 77.29 
69.34 79.07 40.S2 60.64 72.07 
64.29 66.S2 34.92 Sl.22 62.46 
71.66 80.18 37.9S SJ.IO 66.43 

43.67 49.39 JS.OS S0.17 S4.22 

67.69 81.84 38.92 64.44 84.70 

68.31 71.14 38.2S S7.12 68.68 

of shop-floor decision-making on day-to-day tech­
nological problems. After several years of such 
practices, the total sum of incremental progress 
crystallizes into company-specific technology. Such 
1cchnology is embodied in the worker on the shop­
floor as well as in the corporate system, and is therefore 
hardly subject to imitation by enlerprises in other 
OECD counuies. An aulhor differentiate3 the Japanese 
system from practices in other OECD countries: 

"Many Japanese companies undertake regular 
personnel reshuffling in the spring of each year. This 
is a uniquely Japanese practice. In the Wes!, 10 
replace experienced workers who are accustomed to 
a particular job on a regular basis with novices 
would be regarded as a 101ally inconceivable. even 
absurd, idea. As has already been pointed oul, 
companiell in the West adopt a stopgap slrategy 
wher\:by, apart from when there is a significant 
problem rela1ing to the abilily of the worker who 
alr~ady holds the position. positions within a 
company arc only changed when a gap appears and 
need'I 10 be filled. 
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Box IL2. Skill formdon Md KCUmulalion, Jllpanese style 

The skills of Japanese blue-collar workers in large 
firms are partly of an intellectual character. involving a 
process of determining the causes of problems and 
adjusting to minor changes on the shop floor. and this 
intellectual character is shared with white-collar 
workers rn general. With this type of skill, it is natural 
that both management and workers benefit from long­
term employment. which has long been thought of as 
Japan·s unique -permanent employment". For workers. 
it is beneficial to stay with one firm because skills can 
be developed: for management. finding and training 
substitutes takes time and is costly. And again. this 
long-term employment is not unique to Japan in the 
following two senses: it is confined to large firms: and 
it is also common for male white-collar workers in 
Europe. A Japanese feature is the extension of the 
wtiite-collar characteristics to a section of blue-collar 
workers. in short. their Mwhite-collarization-. 

Skill oevelopment over a long career with one firm 
can account for high worker morale. It is not only fhe 
foundation of high morale. but is also essential to it. 
The essence of the contribution of high morale is not 
in long work hours or in a heavy workload. but in 
devising better methods of work and production. 
which in turn demand t~hnological knowledge by 
workers for maintenance. Without a proper tech­
nological background. no effective programme can 
last long_ The development of wide-ranging skills 
requires such knowledge and promotes the ability of 
workers to determine the causes of problems on the 
shop floor and thus to contribute to productivity. 

Even if workers can devise better ways to work. they 
do not practice them unless they sense a necessity to 
do so. which is also a matter of skill. As stated above. 
this type of skill can be better developed through 
pre.motion within a single firm. In order to elevate their 
own skills quickly. workers take an interest in the 
growth of their firm. If the company declint::s. 
promotion will be delayed and skill development 
slowed. In an extreme case. a firm has to lay off 
workers. and this represents a great damage to 
workers with special skills. To promote their skills. 

In terms of short-term efficiency, one would have 
II• ~ay that Japan's ~-~stem is totally inefficient. The 
reason for the system's use. ho\l.ever. i~ that of a 
rotation of positions represents a significant imc:s1-
rncn1 on behalf of the company in long-term 
education. When a worker assum::s a new position. 
his general coniribution to th~ company during the 
inllial period that follow~ will normal!~ be less than 
that of his predecessor. The extent to ""hich it is less 
""111. at that point, represc:nl loss for the company. In 
the case of Western companies. this loss ultimately 
remains a loss. In Japanese companies. on 1he other 
hand. this loss could eventually become a gain since 
there " a po,sib1hty for long-term recovery of the 
investment" I 16). 

Top lc\c:I manager' of .Japanese: companies arc also 
trained lo be' mul11func11onal and to become an organic 
part of the' 'amc: corporate community throughout 

therefore. workers must maintain high morale lest 
their company lose out to rival companies and 
endanger their careers. 

Again. high morale is not unique to Japanese 
workers. but shared with white-collar workers with 
promising prospects in other OECD countries. A 
common impression of the attitude! of Japanese 
workers is that promising white-collar workers are 
hardly more industrious than their counterparts in 
other OECD countries. Generally speaking. it is clear 
that without a promise of a career to some degree. no 
worker will make substantial efforts. The Japanese 
feature is that the prospects of blue-collar workers are 
raised. and. accordingly. morale is high. 

Trade unions adopt a policy of cooperat1ven~ with 
respect to production because they are democratic 
and reflect the desires of their members. The apparent 
difference between Japanese unions and unions in 
other OECD countries mainly results from one simple 
fact. Formal trade unions in European countries still 
consist. by long tradition. mostly of blue-collar 
workers (although the situation is changing and 
unions now include more white-collar workers). This 
was also common in Japanese unions before the 
Second World War. Defeat in the War brought new 
types of organization and the inclusion of both blue­
and white-collar workers in the same unions in Japan_ 
Formal trade unions in Europe usually do not include 
white-collar workers in the same organizations as 
blue-collar workers. and consequently, formal unions 
are not so cooperative as in Japan. If Japanese unions 
are compared with organizations of white-collar 
workers in other OECO countries. more similarities 
emerge. In other words. a comparison of Japanese 
unions with workers· councils in Europe might be 
meaningful because the latter include white-collar 
workers. 

Source: Kazuo Koike. ''Human resource development and 
labour-management relations" in The Political Economy of 
Japan. Kozo Yamamura and Yasukichi Yasuba. eds. 
(Stanford. Stanford University Press. 1987). vol. I. pp_ 327-328. 

their career. The following best describes the making of 
managi:rs in the: Japanese style: 

"In most large corporations. entrance is possible 
only at the employee\ school-leaving age and only 
after passing through a rigorous selection process. 
Future members of the elite cadre arc: groomed as 
such. being rotate::! from one functional area to 
another, and transferred from one location to 
another evc:r~ few years. During this long proce's of 
training for 'emor positions. these employees acquire 
a great deal of knowledge: about the corporation-its 
people. its products, and its culture-as well as 
becoming part of an intricate web of obligation and 
loyalty. At an appropriate age. some of the best 
qualified (or the best c.innected) of chis elite cadre of 
managers arc gradually moved into the l1>p 
manage men I ranks. E\ cry Japanese 'corpor.uion ha' 
such an elite group of kc~ employee,. Top 
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management P•Ntiuns an~ filled b~ memb.:rs ,,f mis 
gruup. and the: key decisions of the corporation arc 
mad~ c<>lkcli\ely b~· this group. with junior members 
,,ften .. uppl~mg c1.>nsidcrablc input. The insidcr­
uuhider mentality of the Japanese i'> such that it is 
extreme!~ dinicult. if not impossible. for any 
outsider or latecomer to break into this inner circle. 
A managerial cmplo~·cc hired al an o\·crscas 
location. c\·en if he is a native-born Japanese. simply 
lack the quality of being an insider with all the 
requisite corporate cultural traits .. [ 17). 

Distinguishing characteristics of Japanese companies 
are also reflected in the relative freedom to retain a large 
share uf earnings for growth im·cstmcnt. Table 11.12 
shows that. compared with the United States. Japanese 
firms pay out smaller proponions of corporate income 
for di\·idc:nds and smaller proportions for employee 
compensation. and im·est a larger sum of GNP in fixed 
capital formation. Japanese companies arc under little 
pre.,sure from take-over threats or stockholder 

demands to produce quarterly profits. or from the 
labour unions to match ""·age hikes in other companies 
and industries. These indicators show how aggressively 
and successfully Japanese corporations compete wi.h 
United States companies to maximize mark.ct shares. to 
maintain competiti\·encss. and to speed up the process 
of catching up through accumulation of tcchnolcgies 
and human skills. 

Aggressive investment bcl"oaviour coupled with a 
corporate culture that considers trained workers as an 
asset rather than a cost item explains Japan·s industrial 
performance. Japanese indicators show stronger 
industrial competiti,·eness. higher GDP and MVA 
growth rates. and a lower unemployment rate than 
other industrial countries regardless of phases of the 
business cycle. But as a consequence. the labour 
shortage problem has emerged as a constant problem. 
which :tas led Japanese enterprises to incrcasil'!gly rely 
on robotization (sec table 11.13) and relocating 
production sites abroad (sec table 11.14). 

Tabk ILU. SUns al capitml 81111 1abowr ill aatioul *- 81111 diYidnd 
,.,_. ratio ill J.,.. ud the Ullited SUia, 1971-l• 

Corporate fixed Employees· compcnsa1ion Dividends as 
invcs1men1 as as pcrc:en1age ol pcrcen1age ol af1i:r-1u 

pcrcen1agc ol GNpl/ na1ional income!ll corporate inc:omc!ll 

Uni led Uni led Uni led 
Yr:ar Japan Slates Japan S1a1cs Japan S1a1cs 

1970 17.4 10.9 S4.0 74.3 I6.b 60.0 
i;;,; I4.3 IC.4 67.5 73.6 Si 35.~ 

19SO I4.S 11.9 66.S 74.3 29.l 3S.9 
19SI I4.6 12.2 6S.2 74.0 34.9 43.7 
19S2 14.3 Il.6 6S.6 7S.7 30.S 62.8 
19S3 I4.I 11.0 69.3 74.3 30.I S4.8 
I984 IS.I I2.I 68.9 73.I 26.7 S4.I 
I98S I6.I I2.S 67.S 73.2 27.S 6S.2 
19S6 I6.4 Il.8 67.9 73.6 29.6 79.2 
I987 I6.7 11.7 6S.I 73.4 37.S 66.2 
I9SS 18.I 12.I 67.7 72.9 36.7 60.9 
I989 20.0 I2.3 68.4 72.9 6S.4 71.6 

Sourc~: United S1atcs Dcpar1mcn1 oC Commerce and Economic Planning 
Agency of Japan. 
If Al c:on11an1 prices. 
Ill At currcn1 prices. 
sf Reporlcd Japanese corporate income af1er laxes and dividends was 

n~:,aci~~. 

Tlble ILU. lndastrial rolloC pop1datioa la 11tl«ted countries, 1974-1985 

Counlry I~74 I97S 197(: I977 I97S I979 I980 l9Sl 1982 I9S3 1984 19S.S 

Japan I 000 1400 3 600 4 900 6 soo 9 100 14 2SO 21 000 3I 8S7 46 7S7 67 300 93 000 
Uniled S1a1es I 200 2 000 2 soo 3400 4 700 6 2.SO 9 3S7 I4 sso 20 000 
Germany. Federal 

Republic of 130 S41 I 2.SS 2 300 3 soo 4 soo 6 600 s 800 
Uni1cd Kingdom so so 12S 371 713 I IS2 I 7S3 2 623 3 017 
France 30 S80 790 1 38S 1 920 2 7SO 
l1aly 90 300 4S4 691 1 143 I 8SO 2 SSS 
~.,..~den SS 415 19S 9SO I 400 I 600 I 900 
Belgium 12 21 30 SS 242 36I SI4 S60 

Sowc~: Ak1ra Tani, ·1n1trnational compamons of induiiri•I robol pcne1ra1ion", TteltMlogi<al Fntteastill1 an:J Social cllall~. vol. 
34 ( 1989), p. 193. 
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I a...r-.,...-......1m-1"' 
(Manuractunn& oatput ol owerseas affiliates 

as pcra:ntaic o( total production) 

Country 1979 1980 1982 1914 1985 1986 1917 1988 1989 1990 

t:nited States 19.Sli 21 1 18.1 18.l 21.0 21.0 24.9 
Germany. Federal 

Republic o(al 9.2 10.1 12.l 14.2 13.7 10.3 11.5 
Japan 

Textiles 4.0 2.7 4.7 2.7 3.4 3.1 4.2 1.3 
Transport equipment 2.2 6.! 6.4 5.6 4.8 9.3 9.4 lS.9 
Total 1.6 2.9 3.2 4.3 3.0 3.2 4.0 4.9 5.7 6.3 

Soutta: Ministry o( lnternatioHt Trade and Industry. Treasury Department and Eronomic Planning Agency 
ol fapan. 

Nott: The data for the United States and the Federal Republic of Germany arc based on the calendar year. while 
1be figu:es ror Japan arc based on the fiscal year. 

11 19n data. 
IL' Excludin& production in other EEC countries. 

Value 
Sumbcr o( approved cases 

Year Total or which new 

1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

Total or which new (billion yen) 

6 766 
6 050 
6 659 
6 573 
7 012 
7 248 
7W7 
6 936 
7 839 
7 316 
7 679 
7 494 
7 373 
8 356 
7 109 

796 
632 
685 
936 

1 020 
919 
844 
929 

1 073 
982 

t 245 
1 414 

813 
l 3&2 
I 056 

169.l 
1n.3 
190.1 
192.l 
241.0 
239.5 
259.6 
282.6 
279.3 
281.4 
293.2 
260.6 
283.2 
312.2 
329.9 

13.3 
17.9 
16.9 
JIU 
26.8 
27.7 
24.9 
44.4 
42.4 
31.8 
33.3 
ll.6 
56.2 
54.6 
48.4 

Soutr~: Japan Management and Coordination Agency, 
"Report on the survey or research and development·, as 
quorc:d in Japan Economic ln,fliaue Ripon. No. 36A 
(Wuhington. D.C., 27 September 1991), p. 16. 

Accumulation of lc:chnologic:s is a difficult concept 
10 mc:a,urc despite: its critical importance: in industrial 
transformation. let alone quantifying the impacts of 
different technologies from different sources. Nev~rlhc:­
lc:,s. as table: 11.15 indicates. ii is clear that Japanese: 
industries have been relying heavily on imported 
technologies. In 1965 the number of agreements for 
technology imports totalled only 460. rising to I, 157 in 
1970. The imported technologies have often been 
improved upon and re-exponed to other countries.• 
At any rate, the Japanese strategy to climb up the 
technology ladder as fast as possible deserves 
attention and careful appraisal for policy purposes. 

The Japanese experience of indus1rial transforma­
tion seems to sugge~t that the problem of industrializa­
tion viewed in terms of lack of natural resource: 

endowments can be overcome by upgrading human 
resources and the industrial technology base. Careful 
crafting of the institutional and orgar.izational 
structure could immensely facilitate the upgradine 
process. The Japanese have made skilful use of specific 
cultural traits. such as a group-oriented mentality (as 
opposed to Western individualism). consensus-building 
and focusing on the long-term. in order to engender 
technological progress at a fast oace. 

Whether the Japanese system is capable of 
outperforming other forms of capitalism is a question 
that is often asked. Lester Thurow has the following 
answer: 

.. By reducing the individual's risks with lifetime 
employment and seniority wage system. the Ja(idnese 
firm handicaps itself in the world of comparative 
statistics. It cannot efficiently cul costs. But if the 
name of the game is dvnamic growth. lifetime 
employment means that no one will hecome 
unemployed if new technologies reduct' the ciemand 
for labour. Workers will be retrained if new 
technologies come along and make one's skills 
obsolete. With seniority wages. whatever happens . 
one's wages will not be reduced. Producer economics 
forces investments in skills and creates motivation 
that may offset its static inefficiencies. It has what 
Ronald Dore. an MiT Japanologist. calls 'flexible 
rigidities'. 

In the long-run. history will tell whi•;h theory is 
right. An empirical experiment i~ nov. under way. 
The profit-maximizing firms of the United States 
have faced off against the empire-building firm" of 
Japan. Individualistic capitalism meets communi· 
tarian capitalism. Eventually. the winners will be: 
known. In the end the winner will force the losers to 
change and play by the winner's rules" ((R ). pp. 
150-151 ). 

Masahiko Aoki seems to have a different answer: 

"Meanwhile. there is a greater tendency toward a 
convergence: of organizational form and practice 
because of the strong force of natural selection 
operating through international market competition 
as well as deregulation within and across national 
boundaries" [ 11!). 
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The reg111n ~a .. enten."\! int.• a ,;,l\\ rc:c•wery phase 
alh.r r.:achmg the bottom of the business C\"Cle in 1991. 
lh1-. rl."'tlech the global c~dical pattern rather closch. 
\!\"Am the region is e'p«tcd to grow by --0.1 per ce~t 
m ION:! and 1.9 per cent in 1993. after a decline of 
I.) per cent m l'Nl. .-\rough!~ similar pattern of GDP 
grt>\\ th can ti<: e\pc:cted. although GOP leads MVA 
gn•\\th at a higher rate tscc figure IL4 for GDP and 
\1\":\ pau..-rns ,,f gr.1wth in recent \ears and also for 
the panern of -.tructural change in i~dust~ ). 

'.'\•• 'tr.mg dem.md pull can be e'pc:cted from an\" 
parucular 'ector I •lr C•lUntr~ l. The e'penditurcs o~ 
< ierman umhcation appear to ha\·c lo'>t steam after two 
\ear' nf prtl\ idmg a demand force in the reg.ion. 
SeH:ral Cf•Untrie., ha\C bottomed out from a neg.ati\·e 
gru\\ tit in 1991 including Finland. Sweden. Switzerland 
and the l "nited Kingdom. while the western part of 
German~ w iii hu the bott:.>m in 199:! with a 1.5 per cent 
Cil>P gro" th. Growth in e\port demand. im.estment 
demand and con .. umption e'penditurcs are c'pected to 
ti<: sluggish. alth.iugh growth momentum could be 
'igmticant in N93 largely due to the completion of the 
UT 'mgle market. with its optimistic prospects for 
gw\\ th. and the establishment of the European 
Economic :\rea. "ith the associate membership of the 
c•mntrie-. of ra .. tern Europe. Thus the macroeconomic 
CO\ irnnment. that is. the demand side for industrial 
growth. appears positi\e though weak. 

The -.uppl~ side appears abo to be positi\·c but 
anaemic. e .. peciall~ compared with the 19K7-19K9 
period. FM in,tance. iO\e'>tment in equipment in the 
H-.(· '' e\pccted to rise by only :!.6 per cent in 199:!. 
~her a ~·all of O -t per cent in 1991. The corresponding 
hgure tor the l'>X7-19X9 period "a" 9.4 per cent per 
~ear. Furthermore. considering the high unemploy­
ment rate (9.0 per cent) and ··informal inflows .. of 
l'.a,tern 1-.uropean lab11urcr ... wage rates are not 
e\pected to rise. Likewi .. e. interest ra:es and inflation 
rate., 1 J--t per cent) are e:1.pected to be subdued in the 
1mmed1ate future. 

Of particular concern for European policy makers is 
the 'peed of restructuring and reco\en of industn in 
the ea,tern part of Germany. for ihe longer . the 
re,tructuring penod. the greater the burden of 
unification financing. and hence the weaker the 
reco\er~ proce.,s in the western part of German\'. The 
con .. e4uence., of .. 10" recovery could spread to. other 
countne' in the region. The public transfers from the 
we,tcrn to the ea,tern part of German\'· has been skv­
r11d:etm~-from ·'-' hillion deutschc m'arks in 1990 io 
170 b1lh11n deui..che marks in 1991, and the sum for 
1992 i' estimated to rise to 215 billion deut:•che marh. 
The pubhc sector hudget of the former Federal 
Rcpuhhc of (iermany wa .. in \urplus in 19!!9. at 0.2 per 
cent of GDP. In 1991, lhe budget deficits had soared 
t<• 3.6 per cent of GDP of unified Germany. 

The queslion remains: could this w:dening budiet 
1mhalance he contained'' How soon! The answer 
depend' 11n how rap1dl~ the industrial sector of the 
ca,tern part of (icrmany catche' up with the 
pr• iducll\ II~ le\ cl of the "'e\tern part. Signals 
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transmined from the easl seem mi'ed on this issu-:. For 
instance. real ,.-ages arc rising fast. but i.." this increase 
accompani~ b~ imprn\'ement in labour producti"·?ty~ 
Obscf\.·ers arc unsure about this phenomenon because 
.>f a lack of reliable information. ..The expected 
reco\·er~ of production and in'"estment in 1992. 
howe\·er. does not yet reflect a self-supponing reco,·er\" 
in the ne1A.· federal states. Consumer's upcnditures a~ 
IA.ell as iO\·cstment largely depend on public transfers. 
This ~·car and in 1993 the tr3nsfers from West German\ 
IA.ill amount to about na.-o thirds of the GDP of Ea;t 
Germany .. [ 19). 

Howe\·er. the general optimism for the region"s 
industrial prospects remains. largely due to the 
expected positi\·e impact of the EEC single market. 
Implementation is on course. As of 25 Februar\ 1992 
when the Council of Ministers re\·iewed p;ogres.,: 
almost ltO per cent of the 2K2 items of EEC legislation 
was completed. Free mo\'cmcnt of goods. sef\iccs. 
mone~ and people within the EEC region are c'pected 
lo in\·igorate production and trade. Static effects alone 
could add 5.K to 6.4 per cent to GDP (sec table 11.16). If 
dynamic effects. such as innoution. producti,·it~ gains 
and im·estment chain reactions. are taken into account. 
a further 0.2 to 0.9 percentage points can be annuall'" 
added ... indefinitely in the foreseeable future ... to th~ 
static gains already noted.• 

The creation of the European Economic Area. 
whereby countries of the European Free Trade 
Association (Austria. Finland. Iceland. Liechtenstein. 
Norway. Sweden and Switzerland) could benefit from 
free trade with the EEC. will augment the market size. 
The 19 countries of the European Economic Arca 
comprise 3KO million people with an expected total 
GDP of over $7.500 billion in 1993. The agreement on 
the Area will take effect in 1993. concurrenth with the 
launching of the single market (in principle at least). A 
possible snag may arise. howe\'cr. from t~e constraint 
that EFT A members could ha\'e no influence over 
Community legislation and yet be obligated to accept 
not only the e'isting set of 1.500 Communit\ rules, but 
new rules to be created in the future. -

The potential impact of .. associate membership"' of 
Czechoslovakia. Hungary and Poland seem unclear for 
the immediate future. Rapid growth of trade mav or 
may not be reali1ed depending on EEC readine;s to 
accept labour-intensi\'e manufactured goods and agri­
cultural goods. These require domestic restructuring in 
politically .. ensitive secwrs of the EEC economv. In 
addition. an intlolA. of workers (with or without s.kills) 
would ha\'e depressing effects on wages. As a 
consequence, company profits may increase. but wage 
income might flow 0111 of the EEC. 

The process of Western Europe catching up with 
North America in industrial technology and produc­
ti"fity has been "figorous since the end of the Second 
World War. Several studies have alreadv confirmed 
that the difference in output per worker-h;,ur has been 
narrowed considerably between the United States and 

•Such c•flm~!C' MC It'"" in Richard ll•ld-.1n. "1 he gro.,.1h 
cll((h of 1'1'11"'. f, onom11 /'ohr 1. •ol 910c1nhcr l'IM91. pp 24'1-2K I 
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Figure 11.4. Growth rates of GDP. MYA and manufacturing mtployment. 1986-1993. and industrial structural change. 
1980-1993: Western Europe 
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T8111e IL16. Esttiuln et i...a ec-w pim rn. <a.,hlilla tllle 
lmllerMI wbt. ._...,. ..... tf' llR ._ alilutiell -allMs 

(BascC: on benchmark data ror 1985, al 1985 pric:cs)ll 

Variant A Varian! B V1rianl A Variant B 
Type (billion ECU) (perc:cn1age ol GDP) 

Stage 1 
Cos1 ol barriers affecting 
trade only 8 9 0.2 0.3 

Stage 2 
Cost ol barriers affecting 
all production S1 71 2.0 2.4 
Total direct costs ol 
barriers (a) 6S 80 2.2 2.7 

Stage 3 
Economics ol scale from 
restructuring and 
increased production 60 61 2.0 2.1 

Stage 4 
Competition effects on X-
inefficiency 1nd 
monopoly rents 46 46 1.6 1.6 

Total market integration effects 
Variant I (sum ol stages 3 
and 4) (b) 106 107 3.6 3.7 

Variant II (alternative 
measure for stages 3 and 
4) (c) 62 62 2.1 2.1 

Total cocls oC barriers 
and market integration cffecll 
Variant I = (a) + (b) 171 187 S.8 6.4 

Variant II = (a) + (c) 127 142 4.3 4.8 

Sowc': CEC, "facing the challenge ol the early 1990s". EuropaJn Economy, No. 42 
(November 1989). 

Notn: Variants A and B relate 10 the use ol alternative: primary sources oC 
information introduced in the calculations in stages 1 and 2 . 

Variants I and II relate: to different approaches lo c:valualing competilivily 
e1Tec11. 

When the to1al figures, ranging above from ECU 127 billion to ECU 187 billion 
for the scvc:n member Slates in 198S prices, arc scaled up to represent the: same GDP 
share for lhe 12 member Stales in 1988 prices, lhe range bccGmes ECU 173 billion to 
ECU 257 billion. 

II Es1ima1es relate 10 seven EEC member Slates. 

other industrial countries.• However, the relative 
stagnation of productivity growth in Western Europe 
during the 1980s and the meteoric performance of 
Japan. especially in high-technology industries, raised 
concern on the part of the European policy makers. 
The la11er seem 10 be wondering whether the Japanese 
challenge can be met without drastic changrs in the 
European s1ra1egy. The debate has raged particularly 
between the "interventionist school" in France and 
llaly and the "free markc:t school" in the United 
Kingdom and the Benelux countries. How concensus is 

•sec. for 1n,rance. William J. Baumol. Sue Anne 8. Bl~ckman. 
and i·dward S Wolff. Prmluctmll and Amrnran I rodtrih1p 1he 
/.nn~ V1tM (Cambridge. Ma~Hchu•ell•. The MIT Prn•. 19M91: Mme• 
Abr~n100.111 ... Carch1ng up. forging ahead. and railing behind··. 
Jmlf11ol 11( fcnnnmu ,,,.,.,,.. •ol 46 (June 1986). pp. JHS·406: and 
Angu• Maddl\on, n1,,am1< fora1 '" Cop1tol111 l>ri-dnpmrn1 a I m111· 

run ('nmporalll'f J If•, (Odord. (),ford Pm•cr•lly Pre\\, 19911 

arrived at, regarding the Japanese challenge, remains 
to be seen.• 

A catching-up indicator is shown in table 11.17. 
Labour productivity and annual wage earnings arc 
taken as basic indicators. each being percentages of the 
North American level, and rhe levels of 28 manu­
facturing subsectors shown for 1970, 1980 and 1990. 
For manufacturing as a whole, the relative labour 
produc1ivi1y hardly changed for those selected years, 
although the relative wage earnings went up consider­
ably. However, the aggregate figures mask country 
variations. For instance. in the Federal Republic of 
Germany. labour productivity rose to 55.9 per .:eni of 
the North American level in 1990 from 52.4 per cent in 

•for an in1eresling criucal review or the French po•111on. •ce 
David Bailey. George Harre and Ro11er Sugden. ··t>m11"m ar rhc 
core of French ~pproach ro inward invc•lmcnr ... Mu!rmarmnt1/ 
Ru11nr11, ~" 2 (19911. pp J4-41. 
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TllMR IL17 • ......_ p; ..... dwil) U11 ........ ,__.. 

la Wann E.refe. 19'79, 1• Ull 19tl Ma ................ Neltll Awrima ........ 

Labour proctu1ivi1y W•&e caraiap 
per wocllu per wader 

Industry 1970 

Food producls 43.40 
kvcragcs S0.16 
Tobacco producls 67.64 
Tu1ilcs 4446 
Wearing apparel 49.Sl 
Lcaiber aad fur producll S2.36 
Foo1-.r. excluding rubber 
or plas1ic foolwcar 41.37 

Wood or cork producls Sl.71 
Fumi1un: and fix1urcs SO.'Jl 
Paper and paper produc11 39.32 
Pria1iag and publishing 4S.11 
laduslrial chemicals 40.64 
01hcr chemical producls 31.97 
Peuolcum refineries IS.67 
Misetllaacous pc1rolcum 
and coal producis S7.92 
Rubber products 42.19 
Plas1ic producll a.e.c. 49.11 
Pollery, cbiaa and cartbeawan: 39.4.S 
Glass and glass products 3S.31 
Olhcr aoa-mclallic mineral 
producll 47.11 

Iron and 11ccl 49.17 
Noa-ferrous metals 47.26 
Metal products 39.14 
Noa-elcc1rical machinery 41.6S 
Elcc1rical machinery 41.02 
Transporl cquipmeal 31.17 
Proluaional and scientific 
good I 36.02 

01hcr maaufaclurcs 47.76 

Ma:iuf1c1uri11g 43.60 

Soutcc: VNJDO database. 
II Mca&ured ia c.;i11111111 198S dollan. 

1970 (not shown in the table). In the United Kingdom, 
labour productivity jumped from 38.9 per cent of the 
North American level in 1970 to 46.8 per cent in 
1990.• 

For Western Europe as a whole, the catch-up pace 
seems to be faltering. Capital goods sectors are no 
exception, that is, machinery (electrical and non­
electrical), transport equipment and professional and 
scientific goods. There is mounung evidence that 
European companies are falling behind in several 
strategic high-technology areas. Between 1981 and 
1'>!16 the export-import ratio of Japan jumped from 
2. 75 10 6.63 for office :quipmcnt and computers. 
Corresponding figures for the former Federal Republic 
of Germany remained roughly the same, at 0.93 (1981) 
and 0.92 (1986). Similar observations can be made for 
France and the United Kingdom. For communication 
equipment and electronic components, the figure for 
Japan soared from 6.59 to 9.95, while other producers 
recorded small gains or losses. 

Whether the Japanese will continue to outperform 
competitors is not an easy question to answer, but 
available evidence: suggests an affirmative answer. 

0 Foir other 1nd1cators or country variation, ~e table 11.18 at the 
end .,f 1h" 'cc11on 

1980 1990 1970 1980 1990 

42.49 37.31 43.24 S0.13 SUl 
43.54 33.06 4S.ll 4S.SI 46.93 
4S.70 2.t.39 39.29 37.74 34.03 
SO.~ 46.9S 41.29 41.14 46.SS 
S9.2l S0.34 47.22 SUI S9.42 
S6.ll3 42.s7 41.93 SU3 S0.37 

Sl.17 42.21 44.06 S6.71 S2.41 
S9.27 Sl.06 46.SS 47.04 46.09 
60.46 Sl.37 41.76 S7.09 Sl.34 
36.94 3S.17 41.36 4S.6S 47.10 
Sl.37 Sl.42 41.74 6I.s3 62.66 
JS.14 33.09 41.60 S0.14 47.12 
27.61 27.46 41.04 Sl.'19 S6.69 
43.ll 47.13 41.n 37.07 43.67 

SI.OJ S2.S7 32.11 40.s6 39.73 
S6.63 s2.n 4l.S7 49.S3 .Sl.S2 
.Sl.00 S6.90 S0.43 .Sl.4S 62.33 
S4.l6 S2.31 33.31 44.02 41.S9 
42.12 43.S4 41.41 47.sl 49.Sl 

46.'19 Sl.99 43.70 47.S9 so.n 
42.32 lS.S7 43.0S 40.30 40.70 
37.34 SS.11 44.70 46.21 .SUI 
42.44 41.21 41.17 49.96 SC.II 
41.02 41.29 42.17 47.S4 47.24 
43.ll 40.93 39.17 49.IO SU9 
37.34 37.S2 4S.Ol 43.61 4S.63 

44.Sl 4.S.lS S0.70 S6.24 S9.16 
41.19 4S.3S S0.70 S6.24 S9.16 

43.69 41.79 43.21 41.19 SO.JO 

Table ll.19 shows the number of patent applications in 
the Federal Republic of Germany, the United States, 
France and Japan for 1980 and 1987. It is remarkable 
that in 1980 Japan's inventive activities as reflected in 
patent applications (numbering 165,730) exceeded 
those of the United States (62,098) and the 12 countries 
in the Economic Community (75,456) combined. In 
1987, the figure for Japan jumped by 87.6 per cent, 
while the combined figure for competitors increased by 
only 4.6 per cent. Put in another way, Japanese 
inventive activities appear lo be accelerating (almost 
19 times faster than that of their competitors). 

The qualitative assessment of these activities presents 
a formidable problem. But the low quality of Japanese 
products 30 years ago compared with their superior 
quality today compels observers to recognize the 
significance of the above numbers. Tables 11.20 and 
11.21 present an assessment by the Japan Science and 
Technology Agency of how far Japanese technology 
has progressed vis-a-vis the United States and Europe 
in some selected strategic technologies. 

Given the techno-industrial challenges coming from 
Japan, the countries of Western Europe arc reviewing 
their prinrities and policies of industrial restructuring. 
The most visible efforts include the establishment of R 
and D programmes, such as ESPRIT, BRITE, RACE 

SI 

\ 



!"' 
•· 

r 

Box 11.3. Foremen and supervisory skills in Germany and the United Kingdom 

The clearest differences in foremen and supervisory 
skills in Germany and the United Kingdom were 
observed at the foreman level. In a sample of 16 United 
Kingdom firms. production foremen (as distinct from 
maintenance foremen) had acquired their position 
purely as a result of experience on the shop-floor. 
without formal qualifications; in only two cases had 
they served an apprenticeship. In contrast. German 
production foremen in 16 firms had passed examina­
tions as craftsmen; 13 had also acquired the higher 
certificate of Meister (master craftsman). and the 
remaining three had undergone additional training 
towards that qualification but had not yet passed their 
tests. 

The course leading to the Me1- ·er qualification is 
intended to enable the foreman to carry out not only 
routine setting and maintenance of machines, but also 
to be proficient in staff supervision and work 
organization; in addition. it should equip him to carry 
out machine repairs though. if the repair is a heavy 
one. he may call in engineering assistance. 

Above the Meister-level a German firm usually 
employs suitably qualified technicians. and produc­
tion managers who are typically graduate engineers. 
All the senior staff in the sample of German factories 
were qualified engineers (except in one instance. 
where one was a qualified technician); in the United 
Kingdom. such positions are usually held by those 
with a sales or financial background or by persons 
who had learnt on the job. 

This difference in technological qualification has 
become ever more important because non-engineers 
are less receptive to technological innovation; their 
lack of technical understanding leads to delays in 
installing technologically complex equipment because 
they are afraid to "chance their arm". For example, a 
United Kingdom maintenance foreman could not 
persuade his management to buy electronic equip­
ment which would reduce heavy repair costs. because 
he was of the opinion that the management did not 
understand the technical potential of the equipment; 

\\ill provide firms with sufficient stimulation to 
increase: the: rate: of diffusion.• If the: analysis is valid, 
the: disadvantages of small firms and nc:w entrants 
could hinder the: potential contribution of the: latter 
toward achieving greater industrial innovation and 
competitiveness. Special measures and new institutions 
tailored to the: needs of the: latter and of Western 
Europe a~ a whole would seem urgent. The realization 
of the single market requires policy makers to shape: a 
new competition policy and institutions (laws and 
regulations), mo~t likely through trial and error. A 

•W1l11am S Pl(fC( --1nnn\dllon and d1ffu\lon in fh( ''"ttk 
I 11r11pr in-.1111111110111 'trm:rurC' and 1ndu,1r1al pro,pc..:r' tor 1hc 
I urop(dn Communi11e,". Trihflnf11~11af f'or1·ra1lmfl afld Sooaf 
c ,,,,,,,~,-. , .. 1 w11>N11. rr 42.41 
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the management were primarily salesmen and were 
suspicious that the equipment manufacturers were 
"trying to pull a fast one .. _ 

The role of the Meister in organizing production. in 
conjunction with the engineer where necessary. was 
coherently expressed by a plant manager in Stuttgart 
as follows: ·Three-quarters of all improvements in 
productivity are achieved through ensuring an 
adequate documentation of exa.:t machine-settings; 
ensuring that all parts are available and are of the right 
dimensions; that all drawings and measuring devices 
are available; that all involved know-how to do their 
jobs; that the product-design is appro::>riate; that the 
manufacturing and operation sheets are well prepared 
before work begins. and that no corrections will be 
necessary as production proceeds. This clear work 
method has to take place within a clean factory. with 
clean machines and in an atmosphere of order and 
discipline. These are the responsibilities of the Meister 
and engineer; if unforeseen interruptions take place. 
these men are sufficiently well-trained to know how to 
analyse the problem and act accordingly." 

All this may seem unexceptionable. But in a United 
Kingdom factory things are different. In view of the 
limited technical training of foremen, there is a greater 
division of responsibilities-with maintenance men. 
production controllers. quality controllers. all working 
more or less in parallel to the foreman. Those directly 
involved in production typically have little more than 
informal training on the job, and those with formal 
technical training are in service functions available to 
the whole plant, such as maintenance. installation or 
toolmaking. This organisational pattern is consistent 
with the relative scarcity of technically trained persons 
in the United Kingdom. and should not merely be 
explained in terms of general "cultural" preferences. 
The lower technical competence of those directly 
responsible for production has consequences for 
productivity. 

Source: A. Daly. 0. Hitchens and K. Wagner (22). p. 156. 

good example is provided by the issue of how IO 

harmonize: the policy of state: subsidies for industrial 
c:ntc:rprisc:s. • 

In addition to the issue: of pan-European industrial 
organization as noted above, the issues of human skills 
and intra-firm organization have also loomed large. 
Removing internal barriers for workers as well as 
goods and services to move freely could create: the 
problem of conglomeration, that is, drawing skills and 
capital to strong industrial centres. Given the current 
situation, Germany could win at the expense of weaker 
countries. Studies have revealed that German indus· 

•A revie.-. of this 1'sUe of State .ub'1dies is given in Comm1s11on 

of !h( Lurnpczn C"nmmun11y. f·.ur·1p,-e1" r""'""'' · N" 4~ tScptemhcr 
l'WI). pp 70-7~ 
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THlr 11.22. TJJM 81111 ..-...S of qulifW worbn 
ia selKted .... illdlntrialind CG9111riH, 1915 

(In thousands) 

Germany. 
United Federal L'nitc:d 

Qualifications Statc:stf Japanl!I Republic of' France Kingdom 

Doctoratc:p/ o.s 0.3 1.0 0.3 0.7 

Master's and enhance~ 
dc:grtts£/ 4 s 4+ 6+ 2 

Bachelor"s degrees 19 30 21 IS 14 

Technicians 17 18-27 ii 44 3S 29 

Bachelors and 
tc:chnidans 
(subtotal) 36 48-S7 ~ 6S 50 43 

Craftsmen 44 !} 120 92 35 

Source: S.J. Prais, "Qualified manpower in c:nginc:c:ring: Britain and other 
industrially advanced countries, NOlional lnsrilul~ Economic &vWw, No. 123 
(February 1988), p. 81. 

Ii Adjusted for size: ol population c:quivak:nt to tbc: United Kingdom (original 
numbers multiplied by 0.49 and rounded). 

I!/ Adjusted for size: or population (original numbers multiplied by 0.23), 
excluding foreign students. 

sf Doctorates and master's dc:grc:c:s not added to bachelor"s degrees. 
ii Mechanical and electrical qualifications only; tbe comparable: United 

Kingdom total is 24,000. 
!l Including computing and data processing. 

tries possess a greater number of engineers and skilled 
workers in various categories (see table 11.22); are 
bener organized, thus providing greater incentives to 
raise worker productivity (for example, through greater 
\\orker participation in decision-making (see box 11.3); 
and pay higher wages to emplo:yees (compared to 
United Kingdom industries. for example). 

··Within our sample as a whole, about a half of 
those working on the shop floor in Germany had an 
apprenticeship-type qualification compared with a 
quarter in Britain. This was combined with larger 
pay differentials in Germany between skilled and 
semi-skilled workers. In addition, the pay of German 
skilled workers tended to be related to lheir 
experience according to an accepted scale, while 
British skilled workers were more often all paid at 
the same rate" [22). 

If appropriate measure~ are not implemented, the 
"skills drain" could become an issue to grapple with, 
particularly the "skills-market externality problems", 
reflected in the fear of losing trained workers, which 
could lead to underinvestment in skills formation. The 
skills externalities mus1 no•N encompass all 12 EEC 
countries. each of which may fear losing locally trained 
skills and professions to other EEC countries. 

In spite of these policy issues, 1he net effect of the 
programmes and projects of the EEC single market will 
be to boost factor productivity (labour and capital) and 
thereby raise industrial co111pctitivcncss. However, 
there is a question whether successful EEC integration 
will help to enhance trade and inveslmcnt for 
developing countries. Many scenarios are possible, but 
trade data since 1958, when the movement toward 
European integration began, docs not allow an 
unqualified optimism (sec tables 11.23 and Il.24). 
Between 1958 and 1990, the share of developing 

countries in the exports of the 12 EEC countries 
declined from 27.4 to 12.5 per cent, and imports by the 
12 EEC members from the developing world declined 
from 29.5 to 12.8 per cent. 

D. Eastern Europe and the former USSR* 

I. Short-run outlook 

In light of the tumultuous situation in this region, 
any discussion of the current position and short-term 
prospects for manufacturing in the area cannot be 
based on statistical data, largely unavailable or 
unreliable or piecemeal, except perhaps to point to the 
continuing nosedive in almost all economic indicators 
for 1992 throughout the region (see table Il.25 and 
table 11.26 for 1990-1991 indicators). 

Industrial decline in the region generally has been the 
result of political upheaval, chaotic macroeconomic 
conditions and industry-specific problems. such as 
gross inefficiency, which have only been unveiled as a 
result of the political and macroeconomic conditions. 
All sorts of rigid interindustry linkages, b2.sed on 
central planning of quantity flows with little considera­
tion of value, price or quality, have broken down and 
fey• substitutes have yet to be found. Throughout the 
region, a frantic search for new coordinating mecha­
nisms-policies and institutions-and sources of 
financial support is under way. (see box Il.4 for a 
selected list of laws introducing economic and 
institutional changes in the former USSR). Thus a 

•t!NIDO aggrrgaie •lallmC' for 1he region conlinue 10 indude 
1he "'"' cen1ral A'lan republic,. 
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Expons to 

Belgium 
and 

Luxembourg 

1958 1990 

EEC couatrics SH 7S.1 
Otber Europeu 
OECD COWHrics 8. 7 6.S 

United StatC$ 
Caaada 
Japua 
Australia 

~lopin& 

9.4 
1.1 
0.6 
o.s 

countria, 18.0 
or whiC'tl 

OPEC 3.3 
Other ~loping 
countries 14.7 

Qntrally 
planned 
cc:onomics 

RC$t oC tbc 
wortd and 
unspecified 

World (exdud-

4.3 

2.0 

4.3 
0.4 
1.3 
0.3 

9.S 

1.8 

7.7 

1.3 

1.3 

Denmark 

1958 1990 

59.3 S2.1 

16.6 25.6 

9.3 
0.7 
0.2 
0.3 

9.3 

2.3 

7.0 

3.9 

0.4 

S.2 
o.s 
3.3 
o.s 

9.7 

2.0 

7.7 

2.9 

0.2 

GcnMny. 
f'ede111I 

Republic of 

1958 1990 

27.9 S4.3 

22.7 18.8 

7.3 
1.2 
0.9 
1.0 

7.3 
0.7 
2.7 
0.6 

20.9 10.2 

4.8 2.8 

16.1 7.4 

s.s 4.3 

2.6 I.I 
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Table ll.2J. StnK'tun of EEC exports by countey and ftllon, 1951 and 1990 

GRecc 

1958 1990 

S0.9 64.0 

10.3 9.7 

13.6 
0.3 
1.4 
0.1 

S.6 
0.6 
1.0 
0.8 

7.2 12.4 

0.9 3.9 

6.3 8.S 

16.2 S.l 

0.8 

Spain 

19S8 1990 

56.8 64.9 

12.4 S.6 

10.1 
1.3 
1.7 
0.3 

s.s 
0.6 
0.9 
0.3 

18.4 18.S 

2.6 3.3 

lS.8 lS.2 

4.6 2.1 

4.4 1.6 

Expons of 

Fnince 

19SB 1990 

30.9 62.7 

9.0 8.7 

S.9 
0.8 
0.3 
o.s 

6.1 
0.9 
1.9 
0.4 

46.9 16.7 

21.3 4.2 

25.6 12.S 

4.9 2.2 

0.8 0.4 

IRland 

19S8 1990 

82.4 74.8 

0.9 S.9 

S.1 
0.7 

0.1 

l.6 

0.2 

1.4 

0.2 

8.4 

8.2 
0.8 
1.8 
0.6 

S.7 

1.8 

3.9 

1.l 

1.1 

Italy 

l9SB 1990 

34.S S8.2 

18.9 12.S 

9.9 
1.2 
0.3 
0.8 

7.6 
0.9 
2.3 
0.6 

26.2 13.3 

7.5 4.1 

18.7 9.2 

S.3 3.6 

2.9 1.0 

Netherlands 

19SB 1990 

~8.3 76.S 

11.9 7.2 

S.6 
O.ll 
0.4 
0.7 

17.6 

4.S 

13.l 

2.2 

2.S 

J,9 

0.4 
0.8 
0.4 

7.8 

2.3 

s.s 

1.8 

1.2 

...... 
' 

Ponupl 
United 

Kingdom Total EEC 

19SB 1990 19~8 1990 19S8 l'J'lO 

38.9 73.S 21.7 S2.6 37.2 <11.0 

S.I 10.S 9.1 9.0 137 12.0 

B.3 
I.I 
o.s 
0.6 

42.3 

2.0 

40.3 

1.9 

1.3 

4.B 
0.8 
1.0 
0.2 

8.B 12.6 
S.8 1.8 
0.6 2.6 
7.2 1.6 

7.9 
2.3 
0.6 
2.4 

7.1 
0.9 
2.1 
0.6 

6.9 33.6 16.9 27.4 12..S 

0.6 7.0 4.7 7.6 3.3 

6.3 26.6 12.2 19.8 9.Z 

0.9 :u 1.7 4.3 2.8 

14 9.8 1.2 4.2 1.0 

ing EEC) 44.6 24.9 40.7 47.9 62.1 45.7 49.1 36.0 53.2 lS.1 69.1 37.3 17.6 25.2 65.S 41.8 41.7 235 61.1 26.S 78.J 47.4 62.8 3?.0 

-w ortd-( includ-
"" EEC) !00.1' 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

~ Coauniaion or the European Community, Annual Economy Reporr /99/-91, (Brussels, 1992), p. 257. 
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Other European 
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[)c,,<clopin& 

9.9 
1.4 
0.6 
17 

countries. 19.2 
of wtlicll 

OPEC S.7 

Other cSevelopinc 
COUlltrics 13.S 

Centrally 
planned 
ccooomic.> 

Rest or 111e 
wortdud 
llftSJICcif ICd 

Wortd (exdud-

2.2 

1.8 

s.a 
0.6 
3.S 
0.4 

9.4 

2.0 

7.4 

2.S 

1.S 

in& EEC) 44.S 29.3 

World (inchod· 
in& EEC) 100.0 ,,; • 

Denmarll 

1958 1990 

60.0 Sl.11 

18.6 23.8 

91 
0.2 
l.S 

S.9 

0.3 

S.6 

4.6 

0.1 

s.s 
o.s 
H 
0.2 

8.7 

1.3 

7.4 

4.0 

O.l 

Germany. 
federal 

Republic of 

1958 1990 

)6'.\ S4.3 

IS.2 160 

136 
3.1 
0.6 
1.2 

6.2 
0.8 
S.4 
0.3 

23.9 11.2 

6.7 2.S 

7.2 8.7 

4.S S.3 

1.6 o.s 
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Table 11.24. St~u~ or F.F.C Imports by tountry and ~on, 1951 and 1990 

Greece 

19S8 1990 

Sl7 64.I 

11.S 7.1 

13.7 
0.8 
2.0 
0.3 

3.7 
0.3 
59 
0.1 

9.6 12.7 

1.7 S.8 

7.9 6.9 

8.1 4.8 

0.3 1.3 

Spain 

1958 1990 

31.8 S9.I 

8.4 6.4 

21.6 
o.s 
0.7 
0.8 

8.3 
o.s 
4.1 
0.2 

32.0 17.!I 

17.7 7.0 

14.3 10.8 

4.1) 2.9 

0.2 0.7 

lmponi; of 

france 

19S8 !WO 

:?11.3 64.8 

6.7 7.8 

100 
1.0 
0.2 
2.4 

7.3 
0.6 
2.8 
0.4 

4S.6 12.6 

19.7 ~.4 

:?.S.9 8.2 

4.2 2.9 

\.6 0.8 

Ireland 

19S8 1990 

08.9 70.8 

3.4 .l9 

w ~l 
I~ Q6 
I.I 4.4 
ll QI 

9.3 3.8 

0.7 0.3 

8.6 3.S 

1.8 1.3 

4.3 0.9 

Italy 

l'IS~ 1990 

30.2 57.4 

13. I 11.7 

16.4 
l.S 
0.4 
30 

S.1 
0.8 
2.3 
o.s 

29.4 154 

13.9 7.0 

IS.S 8.4 

3.7 4.8 

2.3 2.0 

Ne1hcrlandi 

19511 1990 

S0.7 S9.9 

7.2 7.4 

11.3 
1.4 
0.8 
0.2 

8.1 
0.7 
4.0 
0.4 

24.4 IS.4 

11.S 6.2 

12.9 9.2 

3.1 3.8 

0.9 0.3 

Ponugal 

United 
Kingdom 

..... 
• 

Tolal EEC 

19S8 1990 19SR 1990 19S8 1990 

Sl4 69.1 21.8 Sl.0 35.2 SR.8 

8.6 6.4 8.7 12.J 10.1 10.9 

7.0 
o.s 

0.9 

3.9 
0.8 
2.6 
0.2 

9.4 12.7 11.4 
8.2 1.7 3.6 
0.9 S.4 0.7 
S.4 0.7 2.6 

7.6 
0.8 
4.1 
0.4 

276 IS.3 34.7 12.6 29.S 12.8 

6.3 6.8 11.3 2.2 20.8 4.0 

21.3 8.S 23.4 104 18.7 8.8 

0.7 0.8 3.7 2.S 3.2 3.7 

1.3 O.CJ 7.2 11 3.1 0.9 

40.0 46.2 63.7 4S.7 46.3 35.9 68.2 40.9 71.7 35.2 'I.I 29.2 69.8 426 49.3 40.1 46.6 30.9 78.2 49.0 64.8 41.2 

'l.O 100.0 100.0 100.C 100.0 100.0 100.0 100.0 100.0 lll0.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Sowtt: Commiuton oi • ' ·an C-ommunily. A-1 Economic Rrpon 199/-9:? (Bniacls, 1992), p. 2.57. 
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Box 11.4. Russian Federation: selected enactments of economic and institutional change, 
June 199Chlanuaty 1992 

1990 

Declaration of State sovereignty (12 June). 
Law on property on the territory of the RSFSR 

(14 July). 
Law on the implementation of the USSR law on 

taxation of enterprises and organizations in the 
RSFSR (1 December). 

Law on banks and banking activity (2 December). 
Law on the RSFSR central bank (2 December). 
Law on the programme of revival of the Russian 

countryside (3 December). 
Law on 1- roperty in the RSFSR (24 December). 
Law on enterprises and entrepreneurial activity 

(25 December). 
Law on land reform (23 November. with amendments 

of 27 December). 

1991 

Law on the RSFSR State tax service (21 March). 
Law on competition and limiting of monopoly 

behaviour on product markets (22 March). 
Law on social protection of working people (19 April). 
Law on public employment (19 April). 
The RSFSR land code (25 April). 
Law on privatization of State and municipal 

enterprises (3 July). 
Law on personal privatization accounts and ~posits 

(3 July). 

Law on the privatization of the housing stock (4 July). 
Law on foreign i!"lvestment (4 July). 
Law on budget arrangements and the budgetary 

process (10 October). 
Law on land fees ( 11 October). 
Law on indexation of incomes and savings 

(25 October). 
Law on securing the economic basis of RSFSR 

sovereignty (14 November). 
Law on amendments to the RSFSR criminal code 

(5 December). 
Law on value added tax (6 December). 
Law on excise duties (6 December). 
Law on taxation of individual incomes (7 December). 
Law on registration fee for individual entrepreneurs 

(7 December). 
Law on property of individuals (9 December). 
Law on a State levy (9 December). 
Law on taxing the profits of enterprises and 

organizations (27 December). 
Law on the fundamentals of the taxation system in 

the Russian Federation (27 December). 

1992 
Law on the budget system (24 January). 

Source: Economic Survey of Europe in 1991-1992 !United 
Natio:is publication Sales No. E.92.11.E.1 ). p. 144 

Tllble 11.25. SUlliliallioll nsak1 ia Easteni E.ropt la 1"1 
(Percentage change rrom preceding year) 

Industrial 
Country GDP lnnationll Unemployment output 

Rulgaria -26 250 10.7 -27 
Czechoslovakia -16 SB 6.6 -23 
Hungary -7 10 -9 JS 8.3 -19 
Poland -9 70 11.S -12 
Romania ·13 344 3.1 -19 
Yugoslavia -IS 164 19.6 -21 

Sout'c~: Economic Suswy of~ ill 199J-1991 (United Nations publication, 
Sates No. E.92.11.E.1) p. 4S. 
II B111ed on consumer price indn. 

discussion of the industrial situation must include a 
bncf review of the political and macroeconomic 
background. 

The region was transformed politically with the 
formal d1ssolu1ion of the USSR, at the end of 1991, into 
15 independent States. the R11ssian Federation being by 
far the largest (in GDP and population), followed by 
Ukraine. All but the Baltic States and Georgia Joined 
the Commonweahh of Independent States, which now 
appears to be a transitory arrangement for negotiating 
the division of assets and liabilities of the former 
USSR, rather than an institution for re-building 
regional political and economic cooperation. Relations 
between Russia and Ukraine remain tense. civil unrest 

58 

has occurred in several of the smaller States, and sh.:>rt­
term prospects for all the new States seem none too 
bright. 

Elsewhere in Eastern Europe, the breakup of 
Yugoslavi:. has brought human tragedy as well as 
economic chaos (except in Slovenia). Albania is very 
ooor and weakly governed; Czechoslovakia is on the 
verge of split1ing in two, albeit peacefully. Polish 
reform has ground to a halt due to dis.,utes within the: 
Government. In short, apart from Hungary an .i 
Czechoslovakia, the political institutions needed to 
push through urgent economic reforms arc in crisi\. 

This is a far cry from whar was expected. or hoped 
for, at the end of communist dominance of the region. 
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Table 11.26. E:ronomk performaMe of ~uttessnr state~ of the lJSSR In 1990 and 1991 
(Annual percentage change) 

Russi1n Republic of 
Item L'SSR federation l:kraine llelanis Uzbekistan Kaukhstan Georgia Azerbaiian Moldova Kyrgy1.1tan Tajikistan Arm~nia Turkmenistan 

A. 1990 over 1989 

SMrt-' -4.0 .s.o -1.S -1.4 
Employment!!.' -2.2 -2.6 .J.8 -1.4 1.9 -0.4 -3.2 -0.2 -4.6 0.3 -0.2 -1.6 0.9 
Industrial output -1.2 -0.1 -0.l 1.6 1.8 -0.8 -S.7 -6.3 3.2 -0.6 1.2 -7.S 3.2 
AgriC'\lhural output -3.0 -3.6 -3.7 -S.9 6.0 7.0 7.0 -0.1 -ll.O 1.0 3.0 ·11.0 7.0 
Gl'OQ investment 0.6 0.1 -1.S 1.0 13.0 ·2.9 ·14.4 -4.2 -0.5 11.3 0.7 -4.6 7.S 
Retail sales 10.0 16.0 11.S IS.4 9.0 9.0 11.0 7.0 14.0 9.0 10.0 7.0 9.0 
Retail prices 6.8 S.6 4.0 S.3 

B. 1991 over 1990 

:\~P'' -IS.0 -11.0 -11.0 .).0 -0.9 -10.0 -C.4 -11.9 -s.o -9.0 -11.0 -0.6 
Empl<>)'ment -1.7 -I.I -2.0 - 2.S -1.3 .. - -4.8 . 10.S -6.3 6.7 
Industrial ou:putti -7.8 -8.0 -4.S -2.1 1.8 0.7 -19.Jlll 3.8 .1.0 0.1 ·2.0 -4.6'1 4.1 
Agricultural output • 7.0 .s.o -12.0 .).0 ·S.O -8.0 - -11.0 -87.0 -10.0 11.0 -2.0 
Gro5S investment -11.0 
Retail sales -7.1 -6.0 .10.1 -2.7 -8.8 -14.2 .25.111 -12.7 -16.1 -16.8 ·21.9 ·24.8 -11.8 
Retail prices!i 86.0 89.I 82.S 81.3 82'i 82.9 121,gll 86.S 97.4 88.2 83.S 90.7 84.6 

faportsli -32.6 ·29.4 -46.) -41.8 -34.S -38.4 -37.0 -37.9 40.6 -30.8 -41.3 ·38.7 ...0.4 
lmporull' -43.9 -45.6 ·38.8 46.9 -42.1 -39.4 -41.6 -43.6 .SQ.6 -42.6 -48.S -19.4 .J6.8 

Safln:~: Economic Su!Yey of Europe in 1991-1992 (United Nations publication, Sal:s No. E.92.11.E.l), p. 140. 
II Net m.tteriat product produced. 
!!.' State sector, workers and employees only, which am>unt for 82-8.S per cent or total employment. 
sJ The data for the total 11 States are adjusted for inflation. Data for the individual States (except the Russian federation) are based on enterprise-level information with only partial 1dju11men1 for 

inflation. 
~ January-November 1991. 
s1 Nc:Mmber 1991 over November 1990. 
II Consumer goods and services. 
II Nominal wlues in roubles at the commercial exchange rate. 
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Figure 11.5. Growth rates of GDP. MVA and manufacturing employment. 1986-1993. and industrial structural change. 
1980-1993: Eastern Europe and the former USSR 
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I h.:n u \\.t' \\tJd\ .t"umcJ that dcm1•.:ra..:~. a hbcral 
m.ul..1:1 ,~,1.:m. anJ gcnt:n•u' finan..:tal and otht:r 
,urr• •rt Ir· •m J.:, dnp.:ll markc:t c:.:01i.1m1c:' \\ ould 
.di.I\\ a(llh"I nnm.:dratc: 1ran,t.1rmation. Bu: the: 
d.:\d••pmt:nl ,,f c:nurd~ nt:\\ p,11iti.:al anJ c:n•nomi.: 
,hlt:ll1' ,, nu ,1mpk 101,k. l:\t:ll in th.: c:a-.1c:rn pan of 
«ic:rman~. \\ h1.:h \\a' largd~ handc:d the: '~'tc:m and the: 
tm;ui.:.:. 1h1' ,, 11<1t happc:ning a-. c:a .. ily a' "a' mittall~ 
t:\pt:..:t.:J. Th.: 1111t1al 11\t:r-,1ptimi'm must be partl~ 111 
lll;1m.: h•r the: .:urrc:lll poliu.:al unrc:-.t a!ld disagrc:c:­
m.:nh \\ hi.:h art: ,i.m mg d••\\ n th.: pa.:c: 1•f c:-.:-.c:ntial 
.:e1•n<>n11..: . .:'p.:.:iall~ ma.:n•, ..:onomic rdiirm:-.. a' \\di 
a' l1•r.:1gn frnan..:mg. 

:!. .\l1uroet·onomic reform and inJu'itrial performanu 

The: ma.:ru.:.:1m••mK .:mironmc:nt in \\hi.:h a firm 11r 
.:nt.:rpn,c:. publt..: 11r pri\atc:. 11peratc::-. j, of criti.:al 
tmpt1rta1i..:t: for dc:..:i,i•m-makmg at th.: firm lc:\c:l. 

1 ·nJc:r ..:1m1mu111,t ruk. the: c:..:onomic::-. nf [a,tern 
1-.urnpt: anJ th.: I 'SSR haJ bc:c:n hight~ intc:grated 
1br1111gh ..:c:ntral .. .: •mmand" planning. Industrial 
mlt:l!ra1i11n \\a, far crc:atc:r than in the: EEC or e\t:n the 
1 ·111;.:J S1;11c:,. For ;h,, rc:a .. on macn•ecnn••mic polic~. 
;t' pra..:11,c:d in dc:\dnp.:d mark.:1 .:conomie:-. and mo.,I 
dc\t:h•ping ..:nuntri.:,_ harlil~ t:\l,tc:d and \\as not rc:ally 
n.:c:dcJ. ,in.:.: pric.: and 4uantil) .:hange-. unintendc:d b~ 
th.: plann.:r' \\t:rt: highl) re .. tri.:1eJ. a .. a .:on .. c4ucncc. 
4ual11~ ,ufkrc:J and ..:on .. umer 4uc:uing be..:amc part of 
C\ t:f\ d;l\ life. 

!ht: t~tr••du..:tion of \tabk macr••t:conomic policies 
m 1-.a,tc:rn l:urop1: and th.: forn1er l :ssR i' pnning lO 

h.: difficult. \\it h a gr cal deb at.: centring on the 
4u.:,t11111 ,,f h,m b.:,1 111 tmpkmcnt .. uch policic,. \\here 
.. be,(" rdlcch m11nc:rou' •:on,traini.. \\ hich \ary from 
e111m1r~ 111 ..:••untn. l'-.-.cntiall\, lhcr.: arc two oppo .. ing 
camp' .:1•11'1'1ing. on the one hand. of tho-.c in fa\our 
of the ··tiig bang ... 1hat i-.. immediate radical change. 
;ind. on the nthc:r. th.: graduali-.i.. 1th1, adminedl~ i-. a 
gr.:al ,jmphti.:a1111n of the b-.uc., and pwition-.). 
l\1l;111d. f11r namplc. optc:d for the former. ha\ing 
m,111u1.:d radical reform' a' of the begmning of 1991. 
tiut """ the rountr~ '' turning 111ward' 1he graduali-.1 
approa.:h. On the other hand. Hungar~. which had 
h.:cn the m1i-1 market-oriented 11f lhc e.:Pnomie' of 
ht,lern l:ur11pe. ha' .:ontinued to follow a gradualist 
appr1•~1.:h.• The deb;ite ha-. al'" re\ol\ed ;iround the 
,.:qu.:n.:t: of reform,. for ex;imple. w hcther pri\ati1a-
1111n 'hould folhl\\ inllation and mone~ supply control 
p11h.:1.:' or \i.:c \er,;1 . 

.-\nal\''' of tht:'e i"ucs. w idel\ d1,cu"cd chew here. 
,, ht:\P.nd lhl.' 'cope of thi-. rc;iew pf the indu,1rial 
,ll11aliPn. b111 the~ arc mentioned "' being critical for 
fu111rc md11,1r1al perform;1r.ce in the region. The ending 
of ('~ff.:\ tr;idc arrangement' and rouble inl1ation 
ha\e together dc,tro~ed established linkage' hetY.een 
cc1111om1c ac111r' m thc region. lndu,lrial plant-. arc not 
r.:cc1\mg c"ential mpuh and arc unable to sell their 
output to traditional buyers.•• Energy supplies have 
b.:.:n ,e\ereh ;iffcc1cd. In 1991. export' of the former 
1 ·ssR 111 1h tnrmcr CMl:A partner' fell h~ '.i7 per cent 

., ·•r .1 d1 ..... u, .. 111n ul m.h.:ro('i.;,1n11n11l' rc:l11frn. \(I.:. lor ~\.1mplt.·. 

1:11.1c~1.1nd 1:~1 

.. In 1hc R11"1Jn I c1kra1111n. uni' 14 per ant of npcc1ed dd1>e.' 
·•>!H't:rth:nr" l·•r 1 1 11 1~ h.1d hn·n ,nrh·ludc,t h\ n11d-l>l'l'•:rnh(r JlNI 

- -i--

(anJ tmp••rts b~ o::.5 ~r centl. \\ herc:as ll>tal exports 
and impllrts fc:ll b~ ··,1111~ · 3 ~ and +I per cent. 
respecti\·dy.• 

The: c111lap .. e ,,f regi11nal 1raJc: has hit the Ru .... ian 
Fcl:erati11n sllmt:\\hat les' hard than its former trading 
partners. since that large C••ltntry. which in 1990 
accounteJ for 5S. 7 per cent of GDP ••nd Ni.4 per cent 
llf industrial output uf the: t».irmer lfSSR. \\a'i less 
reliant on regional linkages. In 1991 the GNP of the 
former l;SSR as a whole is reported to ha\e declined by 
17.0 per cent. whereas the GDP figure gi\·en for the 
Russian Federation was only 9.0 per cent.•• But 
economic linkagcs \\ithin the Russian h:deration 
.:ontinued to decline. part I~ as a result of the increasing 
non-acceptability of the rouble as a store of ,·alue. • •• 

:\ dose!) related problem has been the sharp dedin:.: 
in g11\ernment re\·enues. In most of the region. 
re\ enues had come mainl~ from the surplus of public 
enterprises o~rating at distorted prices. rather than 
from in.:ome and consumption taxes. Disruption of 
economic lirkages has sharp!~ curtailed the surplu,es. 
and auc:mpts at economic libcrali1ation ha\e exacer­
bated this teildency [25). Governme:lls need II' de\dop 
new. largely tax-based re,enue sources. This will be 
needed not only to help check inflation. but to satisfy 
one of the conditions for IMF and World Bank loans 
and imprm ing national credit ratings. 

J. Prfrau foreign in•·estment 

ln\estmcnt in the region has been falling along with 
other economic indicators. Investment in the former 
USSR declined by II percentinrealtermsin 1991 [271. 
Private in\'estment has not been able to compensate for 
the :.harp decline in public investment. since many 
potential pri\'ate im es tors arc waiting for imprnved 
macroeconomic conditions and clarification of pri\'ati-
1ation mea,ures and property right... 

From a !'.mall base. pri\'ate foreign imcstment 
through joint \'entures has been booming. although 
hard currc:n.:y invested per joint venture has tended lo 
be 'mall. amounting perhaps only to .. seed money". 
The number of registered foreign in\estment projects in 
the region rose from .\.2X7 at the beginning of 1990 to 
14.726 at the beginning of 1991. and to :n.972 at the 
heginmng of 1992. but the foreign capi!al component 
of these projects only rose from S2.5 billion lo 
$9.63 billion as of I October 1991• .. • (sec tables 
11.27. ll.2X and 11.29). 

The real importance of many of 1he'e joint \cnture .. 
may he that they ~upply managem..:nl and production 
know-how. technology. and foreign market ;icccs,. 
According to one analy'i". "Wherea~ previou,ly a 
certain ph_ntcal infra,truclllrc was often sufficient to 
allract .foreign direct investment. now a highly 
dc\eloped human and tah.'lofogirnl infra~lructurc 

appc;irs e'ser1tial ... Lower production 'o'h arc being 

•sec f 2fll. 1ahlr l/K 

.. See 1211 (. 1ahlc 112 
•••f·or a detailed account of lhe ecnnnm1t\ of the region m 

1991, \CC frm1nm1< Survr1 nf furnpr 111 1991-199.' tinned Naflnn' 
puhhca11on. Sale• !'l:n J:.92. 11.1-..11. cha.Cl• .land 4 

...... f·nrc1gn direct mve•lmenl m cenlral and ea,1crn l·.uropc;in 
rnunlrlt•" (llNll>O/PPl>.210, .lune 19921. p 4 Many of thc'c 
prnJtCI' may nol ycc he opcraflnndl nr ma\ he of h11le 'l(!ntficancc 
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T_.. 11.27. J"onip ~ pnjlds ia IM t:SSR, by.....,, 1"11: 

- St•tutory capi!al 

Total Fon:ign 

ISIC (million (million (million :'\umber oC 

code!!: Industry roubles) roubles) dollars) projects 

A Agricultun:. hunting and fon:stry S4.3 24.6 41.4 26 

B Fishing S2.8 2.4 39.6 IO 

c Mining and quarrying 17.4 8.S IS.I 7 

D Manufacturing 3 249.I I 21S.9 1 930.6 1 029 

41 Purification ol water 7.6 3.8 6.0 3 

F Construction 166.0 80.0 110.2 94 

u Wholcule and retail trade 202.4 107.8 164.4 68 

II Hotels and restaurants 266.7 IS2.6 244.8 138 

I Transport, storage and communication 8S.8 39.2 48.9 64 

J Financial intermediation 129.7 74.6 117.7 ~ 

70 Real estate 17.4 8.7 8.3 6 

71 Renting ol machinery and equipment 19.7 9.S IS.I 2S 

7' Computer and related activities 103.3 48.3 70.2 117 

73 Research and development 3S.4 8.7 14.2 11 

74 Other business activities t64.8 73.0 116.l 268 

M Education 12.0 S-4 8.S 22 

- ~ Health and social work 116.l 49.l 79.4 46 

90 Sewage and n:fuse dispoul IS.S 7.7 12.4 11 

92 Cultural and sporting activities 83.7 40.7 64.4 SS 

93 Other services 2.2 LO 1.7 s 
Otheosl 42.l 26.4 42.6 10 

TOTAL 4 948.9 2 009.7 • 3 ISl.6 2 050 

Sourc~: Eonomic Commission for Europe database on joint ventures. 

, !) As or I January 1991. 
!!,' Revision 3. 
£/ Ir.eluding activities not classified among industries. 

\ 

Tllbkll.21. Muufamarinc loftiaia ~ projects ill the USSR, by industry, 1991!1 

Statutory capital ., 
'~ 

Total Foreign 
~ 

~ 
~ 

!SIC (million (million (million Sumbcr of 
... 

\ 
code!!! Industry roubles) roubles) dollars) projects 

.. 
15 food products 25S.S 78.S 123.6 78 

16 Tobacco products 
17 Tex riles 34.8 14.5 23.6 19 

.. 
18 Wearing apparel 82.0 3S.9 54.6 74 

19 1.ca~her 166.2 33.6 54.4 26 

20 Wood and wood products 137.6 S8.S 93.3 60 

21 Paper and paper products 52.S 24.2 38.6 JO ... 
n Publishing and prmting 69.2 ?.6.7 42.9 Si 

23 Cokr. refined petroleum. nuclear fuel 76.7 30.2 33.S 4 

24 Chemicals. of which 364.9 1~9.0 253.6 65 

241 Basic chemicals 178.3 74.3 119.8 19 

242 Other cher.iicals. of which 176.0 80.7 127.2 35 

2423 Phumaccuticals 30.0 lS.O 23.7 9 

2424 Cosmetics 106.6 48.2 76.8 12 ;.f 

Other£' 10.6 3.9 6.7 11 .. 
25 Rubber an.1 plasllCi 14?.0 64.7 104.0 29 

26 Son-merallic products 149.6 60.6 97.9 56 

27 Basic metals 46.4 17.5 28.7 s 

l Z8 Metal producl5 167.3 41.3 66.I 23 

29 Machinery and equipment n.e.c .. of which 330.4 111.9 178.4 111 

291 General-purpose machinery 101.2 27.6 45.8 26 

292 Special-purpose machinery. of ..-h1ch 191.7 69 s 108.9 64 r 2921 Agriculture ind foreSlry machinery 13 9 2.6 4.3 4 

2922 Machine tools 87.0 34.I SS. I 21 
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Statutory capital 

Total Forci&n 

ISIC (million (million (million 

codr:t! Industry roubles) roubles) dollars) 

2925 Food procusing machines 19.2 7.1 11.4 
2926 Textile machinery 24.1 6.S 10.7 

OtheP' 37.S 14.7 23.6 
JO Office equipment and computers 191.2 83.2 133.7 

31 Electrical equipment 328.3 127.7 220.4 
32 Communication equipment, of which tSS.6 63.7 90.7 

3210 Electronic components 3.S 1.5 2.3 
3220 Television sets. radio transmitters 62.1 30.1 34.S 
3230 Television sets, r;adio receivers 2.4 0.8 1.2 

OtbeP' 87.7 31.4 S2.7 
33 Precision instruments 140.1 61.4 97.6 
34 Motor vehicles 40.2 12.2 19.l 
3S Other transport equipment 21.S 4.1 6.1 
36 Furniture and manufacturing, n.e.c. 174.4 S6.4 91.1 
37 Recycling 27.1 9.0 14.7 

Other4/ 88.4 41.1 63.8 

TOTAL 3 249.1 1 2tS.9 1 930.6 

~c: Economic Commission for Europe database on jrint ventures. 
II As ol January 1991. 
RI Revision 3. 
SI Including activities not classified in specific manufacturing ISIC group. 
~ Including activities not classified in manufacturing. 

Statutory c.1pi1al 

Total Foreign 

----
ISIC (million (million 
codeRI lndu11ry roubles) roubles) 

A Agriculture, bunting and fore51ry 187.0 86.4 
B Fishing S2.2 20.2 
D Manufacturing SS 195.6 26 350.5 

41 Purification of water 1.0 0.7 
f Con11ruc1ion 4 084.2 2 332.6 
G Wholesale and retail trade s 816.5 2 742.S 
H Hotels and restaurants 1 137.S 7SS.2 
I Transport, 11orage and communications l 864.3 S80.2 
J Financial intermediation IS 717.7 8 056.8 

70 Real estate :l93.S 146.9 
71 Renting of machinery and equipment 52.3 22.8 
72 Computer and related activities 400.9 179.6 
73 Ruearch and development 114.3 53.3 
74 Other ousiness activities 4 472.4 . 2 302.3 
M Education 144.S 7.7 
N Health and social work 1 046.2 405.0 

90 Sewage and refuse disposal 56.0 37.4 
92 Cultural and sporting activities 447.7 198.4 
93 Other Krvic:es 1.0 o.s 

Othc~ 12.6 S.8 

TOTAL 91 097.4 44 284.9 

Sou,u: Economic Commissio,. for Europe database on joint ventures. 
a/ As of 1 January 1991. 
Ill Revision 3. 
SI Including activities not clusificd among ir.dusuics. 

(million 
dollars) 

1.6 
0.3 

498.0 

40.0 
59.7 
14.4 
11.0 

156.3 
2.S 
0.4 
3.2 
0.9 

46.0 
0.1 
8.0 
0.6 
4.6 

0.1 

847.8 

------- --

\ 

Numbcrol 
projects 

s 
4 

21 
110 

21 
St 
s 
8 
7 

31 
71 
17 
12 
72 
14 
so 

l 029 

Number of 
projects 

7 
2 

399 
l 

61 
226 

10 
SS 
13 
14 
7 

32 
6 

1311 
6 . .. 
2 

19 
1 
3 

1 006 
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Box 11.5 Human infrastructure in Eastern Europe and the former USSR 

While central and Eastern Europe have an educated 
workforce. market economies require additional 
human attributes. There are open questions about 
mot1vatior: As any visitor could attest. no one worked 
hard in the factories of the ex-communist countries. 
Whiie work may new start to pay off. those in the ex­
communist economies have had a lifetime to get used 
to not workin9 hard. Will they start working hard once 
the r.ght incentives are in place-once their standard 
of living can improve if they do work hard? No one 
knows for sure. 

Initiative is a more important concern. Markets 
require individuals wilhng to take risks. After a lifetime 
of being told what to do and what not to do. initiative 
may be a hard attribute to recapture. Russian 
1mm1grants to the United States find it difficult to get 
apartments. They are used to putting their name on a 
hst and don't know how to search. In the former USSR 
most citizens seem to be sitting around waiting for the 
market to happen. The market is viewed as just 
another economic system that the Government will 
organize. and there is little realization that their 
personal initiative is required. As stated by one 
government official. "Most people think the free 
market just means the shops will be full and work will 
be easier. They have no idea what's involved." Those 
who have studied managers in the former USSR 
report that "factory managers have no clear grasp of 
capitalism's cut and thrust. They refer constantly to 
co-operation. The idea of competition makes them 
acutely uncomfortable. But in a market economy the 
Government isn't going to do anything but get out of 
the way .. 

To some extent the initiative problem is a 
knowledge problem. No one really knows in detail 
what a market entails. This is equally true for the 
highest leadership. the leading economists. the plant 
managers. and the average citizen. They all know the 
labour market. but they all have very fuzzy ideas as to 
what it means where practical details are concerned. A 
study commissioned by the Swedish Foreign Ministry 
found "a widespread lack of unders!anding" of what a 
market entails even in the Baltic States. Since none of 
the citizens of these countries have ever lived in a 
market economy. this should not come a.; a surprise . 
Market behaviour isn't instinctive. Some are going to 
take longer thari others to learn it. 

Basic attitudes about fairness will have to change. 
After a lifetime of being told that income inequality is 
bad. the citizens of the ex-communist economies are 
going to have to learn to accept a lot more income 
inequality than they have had. Most people's absolute 
incomes will go up in the long run. but relative income 
gaps will widen. Since the bottom 40 per cent of the 
population had a much higher proportion of national 
income in the ex-communist countries than it will have 
in the new capitalist countries. that 40 per cent is apt 
to see itself as 2 big loser. A Hungarian study 
published midway through Hungary's transition found 
10 per cent much better off. 30 per cent much worse 
:>ff. and 60 per cent much the same. 

Negative attitudes toward entrepreneurs are already 
visible m the former communist world. where those 
who have taken initiative-the newly wealthy-are 
often despised In a study of Po1ish attitudes toward 
entrepreneurs. the·f were seen as "a class without 

culture. one that brings very little to society. It is one 
based on materialism. shady values and speculation." 
These new capitalists are seen very much as the 
United States public views the leaders of the savings 
and loan industry-unethical rip-off artists who got 
wealthy employing unscrupulous tactics. In public 
opinion polls the support for capitalism is very weak in 
the countries of Eastern Europe. In the former USSR. 
79 per cent of the people still believe in government 
ownership of heavy industry. banks. transport and the 
media. Less than 25 per cent supported a shift to a 
free-market form of capitalism. and the population is 
evenly divided on whether business firms should be 
allowed to maximize profits. None of these attitudes 
are surprising. if it is remembered how every citizen of 
the USSR has been educated in the past 70 years. but 
they make the transition to a market economy very 
difficult. 

Such attitudes are going to be difficult to combat. 
since at the beginning of the transition to a market 
economy. those who first become rich will not be 
those who make the products that the public wants. 
The quick rich will be the speculators and arbitragers 
who take advantage of the imperfections of the price 
system left over from communism. Market prices will 
be very different than those that exi<;ted under 
communism. and the first successful entrepreneurs 
will be those shrewd enough. or lucky enough. to 
control the assets that rise most in price. Speculative 
profits will be huge. 

To an economist. these speculators and arbitragers 
perform a worth\&#hile activity (they equalize prices 
and bring them up to market levels). but to the average 
citizen their activities are going to be seen in a very 
negative light. What they gain by selling at higher 
prices. the average citizen is going to see himself 
losing. This is especially true since many of the new 
capitalists will be the old norr.enklatura who have 
essi::~!i:tlly seized the assets they used to manage as 
communist officials. 

But what should happen to the collaborators-those 
in charge under the old system. Often the public does 
not want them to be in charge under the new system. 
but they have the knowledge and power to give 
themselves a head start in the market game. If it is a 
question of starting up new companies. they know the 
best assets to buy. Yet millions of people were 
inYolved as collaborators in the old sys~em. and they 
cannot all be prevented from taking part in the new 
system. In the eastern part of Germany this has 
become a major problem. Who was and who was not 
an informer? 

Shifting from a communist economy to a market 
el;onomy requires an enormous shift in power. Those 
who have oeen giving the commands no longer do so. 
Those who have been running the factories under the 
command economy may not be those that do so 
under the market economy. A very different set of 
skills will be required, and there is no reason to believe 
that those who are good at functioning in a command 
economy are good at functioning in a market 
economy. 

Enormous management problems exist. The plant 
managers of the ex-communist economies have not 
in any sense been business people. They were told 
~ha• to do (g1.-en a plan). shipped materials. told 
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Box 11.5. (conllnued) 

whom to hire. what to pay, what to produce. and 
where to ship what they produced. They never bought 
anything. they never sold anything, they never set any 
prices. and they never made any decisions on what to 
produce. Basically. plant managers were army 
officers. Converting a military mentality to a market 
mentality is not easy. Management skills are going to 
be in very short supply. 

Some of the market-management sltills such as 
accounting. finance, and marketing simply don't exist. 
Those skills weren't needed in a communist economy. 
Such skills will have to be created. and that is going to 
take time. 

Source: Lester Thurow. Head to Head--the Coming 
Economic Battle among Japan, Europe and America (New 
York. William Morrow and Co .. 1992). pp. 96-99. 

TmMe IL.JO. Mauf.cwril!I ronip iJtftStwllt pn>jens ia H•.pry, bJ iadllstty, 1,,111 

Statutory capital 

Total Foreign 

ISIC: (million (million (million Number or 
code!?/ Industry rorints) forints) dollars) projects 

IS food products 2 710.8 1 181.3 43.2 29 
16 Tobacco products 4 713.7 2 150.0 37.3 18 
17 Textiles 1 263.7 53-0 10.2 23 
19 Leather 110.3 47.3 0.8 s 
2C Wood and wood products 845.7 S31.S 11.0 16 
21 Paper and paper products s 339.7 2 171.0 34.8 7 
22 Publishing and printing 973.3 377.4 6.5 33 
2-' Chemicals, or which 4 417.0 2 063.9 37.6 37 

241 Basic chemicals 2 956.4 1 434.9 25.6 7 
2-i2 Other o::hemicals, or which 1 412.5 600.9 11.6 27 

2-'23 Pharmaceuticals 239.2 106.1 2.3 10 
H:?-' Cosmetics 411.3 206.2 3.8 6 

Other-' 481 28.0 0.5 3 
25 Rubber and plastics 967.7 4S4.J 7.7 IS 
:?<1 Son-metallic products 10 488.5 6 120.S 113.S 16 
17 Basic metals S46.8 169.8 2.9 7 
28 Metal products 878.4 401.S 7.3 28 
29 Machinery and equipment. n.e.c .. of which: :? 67S.9 I 353.8 25.0 S6 

291 General purpose machinery 1 029.5 539.7 8.9 17 
292 Special purpose machinery, 

or which I 3SS.7 598./ 10.9 27 
2921 Agriculture and forestry marhinery i 16.S 68.0 l.2 3 
2922 Machine tools 816.0 343.0 6.0 7 
292S Food processing machines 74.0 26.9 o.s s 

Othep/ 290.8 215.4 5.2 1:? 
30 Office equipment and computers 1 604.7 509.4 10.0 6 
31 Electrical equipment 7 705.4 4 039.1 68.5 20 
32 Communication equipment, of which 2 471.7 935.0 18.1 17 

321 Electronic components 981.S 402.8 7.7 4 
322 Television seu, radio transmitters 74.7 33.1 o.s 6 
323 Television sets, radio receivers 1 322.S 466.1 9.2 3 

Othepl 93.0 33.1 0.6 4 
33 Precision insiruments 764.5 369.1 7.3 19 
34 Motor vehicles 2 987.S I 561.8 31.7 12 
35 Other tr1n1port equipment 862..4 439.8 7.7 2 
36 Furniture and manufacturing, n.e.c. 993.1 531.7 9.6 17 
37 Recycling 381.6 177.1 3.4 s 

Other" I 493.4 230.0 3.9 11 

TOTAL SS 195.6 26 350.5 498.0 399 

Snwct: Economic Comm1S11on for Europe database on joint ventures. 
11 Ai of January 1991. 
~I Rev11ion 3. 
t.' Including act1v111u not clamraed an specific manufacturing ISIC group. 
IL Including activities not clauified an manufacturing. 
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c:..:hp,c:d h~ ••!her quahtali\e ime\lmenl c.ktermin;mts. 
'u..:h a\ ,i..111 k\ds. market sire. the existem:e of an 
dli..:ic:nr industrial ~upport network. the a\ailability 
d a \ariety of \Upport \eni..:es as well a' ad\anced 
tc:kcommumcauons and information-processing facili­
ties.• Among these bottlenecks and constraints. 
h11we\er. the .. human resource infrastructure .. W1luld 
appear 111 be the most intractable \ariable (see box 
I I. 5 I. 

Sotwith,tanding the need for foreign direct imcst­
ment. fear' e'ist of possible econnmic domination by 
large h•reign firms. The take-o\er of Skoda in 
C1edlllslo\akia by Volkswagen of Germany. for 
c:\ampk. was delayed by such qucs1i,10s. but Skoda 
a11111nlllbik e\ports to \\'estern Europe arc now 
bnoming (from a small base). as !he quality and 
product image ha\c imprm·ed. 

The former l "S~R and Hungary ha\c so far been the 
largest regional r-·cipients of foreign direct im·estment. 
hir the former l'SSR. registered foreign capital as of 
I January 1991 amounted to S.l.151.6 million. of which 
S 1.9311.ti million were in manufacturing. Major sectors 
\\C:re chemicals IS253.6 million). electrical equipment 
1~2211.4 million). machinery and equipment and com­
pu1ers IS 13.'. 7 million). and food products ($123.6 mil­
hnnl 1sec: tables 11.27 and Il.2M). The corresponding 
da1a for Hungary were a total of SX47.M million. with 
S49X million in manufacturing. of which the largest 
'ecll•r' \\ere in non-metallic products ($113.5 million) 
and electrical equipment (S6X.5 million) (sec table\ 
11.29 and II.JO). 

4. Pro.~pecrs for manufacturing 

MV :\grow th in the region became: ncgati\e in 1990 
4.2 percent). and \\cmencd in 19911-15.5 pcrcenl). 

and a further decline of 21.1 per cent is expected in 
1992. :\ shm-down in the collap'c: of industry is 
loreca't for 1993 (· 14.9 per cent) (sec figure 11.5 for 
(i()I' and \1VA pa!lern' of growth in recent years and 
al"' for !he pallern of structural change in industry). In 
1991 1he decline \\as greater than IO per cent for all 
coun1ric,, bu! by 199J onli the former USSR. Romania 
and Albania arc C\pected to ccmtinue 10 decline at rates 
ab.1\e IO per cent.•• 

As discussed earlier. the timi;.g and extcnl of 
111du,1rial reco\ery will largely depend on the creation 
nf political 'tahility and sound macroeconomic 
p111icies. w h1ch \\ill pro\idc a ba'i' for a bo11m in 
pmate 1mestment. histing industrial plant and 
machinc:ry is at present being rapidly run do\\ n. so that 
capital expenditure requirements will be high. The ad­
\antage of this will be that manufacturing activities will 
be renewed on the basis of the latest technologies.••• 

Much existing manufacturing acti\ ity will need to be 
radically reslrucrured or closed down. Heav:. indus­
lne'. a' wc:ll as chemicals and particularly metals 

•sec "h1rc1gn direcr mH,rmenr .. ". p 2. 

.. ,,, noted in !he mlroduc!lon lo lhl' 'ecflnn. data should be 
trl',11"''1 "'''h t"\lrt.'Oh: l"~rn11nn h1r l'\~HHpk. ;tl"\.'nrdrn~ In th<.· 
I v1n1HHh: C1•m1111,,11H1 lor I urnpc. in 1991 1hc 1kdinc pf 1mJu,1r1.1l 

e1u1p111 111 thr f11rmc.·~ 1 'SSR ""' 11nh ... ~per t..Cnl 

•••f·nllov.ing the Second World War, the renev.al of manufac-
1urin11 in chc l·cdcral R~pubhc of< ;crman~ and .Japan helped !hem to 
e'ldhl"h a wmpclill\e edge rtlamc co lhc !Jnllcd Stale\, where an 
older '1nlaj!C nl machmcn v.a' 11enerall• in me. 
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industrie~. ha\e tendt>•J to he wa~1eful in the use ol 
undcrpriced primary inputs and to generate: consider­
able pollution. Some may even have been operating al 
negati\e \·aluc added in terms of world prices. 
Privatcl~-owned small-scale production in light industry 
is likely to gro\\ rapidly in the new economic 
em·ironment. 

Medium-term prospects for industrial recovery in the: 
region arc good. assuming that the difficulties of 
transition to a market-oriented econ11mic system can he 
o\crcomc. Although the old cconr,mic regime\\ as ba\ed 
on principles that worked badly in practice. the: 
educational sy~tcm tended to recc:i\C strong support.:\, 
a result. the region has a good ~upply of human capital. 
including people with engineering skills.without \\ hich 
machines are useless. In the ne\\ market-clriented 
economies. this human capital resource. combined with 
rclati\cly lo\\ real wages. will become a major ~ource of 
comparati\e ad\·antage for the region. But for now 
massi\e retraining 'cems urgent at all skill le\els. 

E. Latin America and the Caribbean 

I. Short-run outlook 

Signs are increasing that the decade-long 'et backs in 
imc:stment and industrial output arc slowly coming to 
an end. Thanks to achievements in containing hyper­
inllation in many countries. foreign direct in\e~tment 
has bc:gun to flow in at a faster pace. Foreign dirc:ct 
investment. which was a major ~ourcc of technolog~ 
tran,fcr in earlier years. slowed dm\ n somewhat in the 
19MOs. The pri\atization mo\cmenl is opening up 
opportunities for inveslmenr. restructuring and ne\\ 
competition. with a promis.: to raise t~e stagnant IC\cl of 
producti\ ity and efficiency. Debt-equ;ty map acti\ itie~ 
ha\c progressed in tandem\\ ith pri\at11ation. l'urthc:r­
morc. regional and sub-regional mo\emrnts for integra­
tion ha\e returned. auguring well for an upsurge oftrndc 
and im estment within the region. 

The immediate outlook for industrial growrh appears 
promising. MV A projections for the region as a whole 
indicate 2. 7 per cent and J.9 per cent growth in. 
respecti\ely. 1992 and 1993 (see figure 11.6 for GDP and 
MV A pallcrns of growrh in recent year' and abo for 
srructural changes in indu,try). This expected MVA 
growlh performance represen:~; a solid recovery from a 
decline of I. 9 per cent in 19':10 and a meagre 1.6 per cent 
growth in 1991. 

The most encouraging feature of the recovery proces~ 
is the huge drop in infl?.iion in many counrries of the 
region. For in,tancc, Argentina suffered from J. IOJ per 
cent inflation in 19K9, 2.Jl4 per cent in 1990. 171 per 
cent in 1991. and only 25 per cent is expected in 1992. 
Similarly, Bratil reduced an inflation rate of J.977 per 
cent in 1990 10 526 per cent in 1991. and about 600 per 
cent is expected in 1992. 

It mus! be emphasi1cd, howe\er. 1ha1 containmg 
inflationary expectations involved nol jusl one policy 
action (such as freeting savings or exchange rares) but a 
package of muhifaceted measure,. Such a package sen! 
strong signals thal the Government mean! bu,ines• .. 
Thus, for example, Argentina eliminated all subsidies. 
reduced rrade barriers. deregulalcd markets for grealcr 
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Figure 11.6. Growth r•tes ot GDP, MYA •nd mmnut.cturlng employment. 1986-1993. •nd lndustrllil structural change. 
1980-1993: utin Amerial and the C.rtbbffn 
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.:nmpellti.,n. and pri\at11ed hlr promised tn pri\·atize) 
State enterprises. in addition to adjusting the currency 
parity \\ith the l'nited States dollar and linking money 
supply strictly to dollar reser\'es and gold. Similar 
stringent measures were audaciously taken in other 
wuntries. including Brazil and Mexico. In short. a 
fa\ourable business emironment seems tc. be returning 
to the region. 

Such indications are well exemp:ifled by the willing­
ness of investors to use the debt-equity conversion 
scheme as a \·chicle for in\'estment in the region. 
Table 11.31 gives information on the progress made in 
Mexico. More foreign direct investment of this type is 
expected to intensify and add force to the recovery 
process. 

The debt-equity conversion programme of Mexico is 
amongst the most effecti\·e and important in Latin 
America. Between April 1986 and October 1987. about 
$8.4 billion of eligible applications were received, and 
$3.1 billion were authorized in 1987. Between 1986 and 
1988. the sectoral distribution of debt- equity conver­
sions concentrated primarily in the priority manu­
facturing sectors. such as automobiles ( 16 per cent) and 
capital goods ( 12 per cent), with new investment projects 
or major plant expansions undertaken by firms such as 
Volkswagen ($141 million), Chrysler ($110 million) and 
Nissan ($60 million). 

In 1991. foreign direct investment in Mexico 
amounted to $11.8 billion, and according to Banco 
Mexico. 60 per cent went into stocks and shares. 
Foreign direct investment in the agro-industries will 
probably amount to $500 million. with Spain and the 
United States heading the list in this sector. Overall 
investment in agro-industries has been significant 
compared to the 1980s, particularly 1987, a year in 
which fixed investment and real investment outlays 
decreased in almost all the agro-industries. 

Flows of private capital into five Latin American 
countries. including Argentina, Brazil, Chile, Mexico 
and Venezuela. tripled in 1991 to more than $40 billion, 
eight times the 1989 level. The inflows, diversified in 

- , .. 

nature. included a substantial repatnatwn of !light 
capital. equities. country funds and foreign dm~ct 
investment placed abroad by the Latin Ameri.:an 
residents. The 1991 intlows were sufficient to generate 
nearly three times the funds needed to finance the 
deficits on the countries· trade in goods and services. 
and helped to boost foreign exchange reserves by 
S 15 billion. 

Factors accounting for the private capital inflow 
include the following: 

(a) The low interest rates and the recession in 
Europe and the United States and the contrasting high 
domestic interest rates in Latin America; 

(b) Improvements in the Latin American eco­
nomics. including overall brighter investment opport­
unities. declining inflation rates and reduced fiscal 
deficits. privatization of State-owned enterprises and 
the move away from protected markets; 

( c) New trade policies including negotiations 
between the United States, Mexico and Canada over a 
free trade agreement. 

1. Long-ntn prospects 

Reflecting these favourable developments, the Inter­
American Development Bank has projected an 
optimistic scenario up to the year 2000 (see table 11.32). 
Noteworthy is the return of flight capital back to the 
region. It is expected to provide a powerful push 
reaching to $10,201 million by 2000 from $2,600 
million in 1992. Foreign direct investment will jump to 
$21.947 million in 2000 from $9,279 million in 1992. 
Exports of goods will more than double from $13 I ,269 
million in 1992 to $267,795 million in 2000. 

It should be noted however, that the debt burden of 
the region is not expected to become lighter; it will 
remain at $461,211 million in 2000, compared with 
$417,467 million in 1992. This indicates that net 

Tule IUl. Mnicu; debt eqaiCy tomaAo8s Rlllorilild, by s«tor ad .-rte, 

1916-1911111 
(Millions oC dollars) 

Germany, 
United United Financial Federal 

Industry States Kingdom centretlll Republic of Japan France Spain Others Total 

Tourism 330.9 222.2 291.1 13.2 67.8 lOS.7 16S.1 1 166.0 
Automotive and 
transport 316.6 2.6 200.9 76.8 17.0 2.2 616.0 

Capital goods 313.7 1S.S 7.9 3.9 36.7 21.2 1.2 4S.7 44S.8 
Export zone aSKmbly 391.7 7.2 22.1 1.8 14.8 437.6 
Electrical and 
electronic machinery 13S.2 9.1 8.S 3.6 28.S 184.9 
Non· metallic mineral 
producll Sl.6 66.6 0.8 S2.0 170.0 

A1ro· industry 84.0 11.2 38.S 4.8 1.0 8.4 147.9 
811ic metals 46.1 8S.O 16.0 147.2 
Other 203.6 114.0 8S.9 7.7 13.6 s.o 0.4 109.2 S40.4 

TOTAL 1 843.4 S30.8 464.9 221.0 143.9 llS.8 112.3 423.7 3 8SS.8 

Souru: ~bl Equity Comomioru: a Guith for Dtcisiofl Mak61 (United Nations publication, Sales No. E.90.11.A.22). 
al To October 1988. 
Ill Panama, Cayman Islands, Netherl•nds Anlilles and Bahamas. 
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Tllblt 11.Jl.. Prillrlpal ~ &Mk.eon for Latia 4-riea and llM Caribbeaa under lhe 1ceurlo of conlln-• polic) nfona, 1'91-2000 

Item 1991 1992 1993 1994 199S 1996 1997 1998 1999 2000 

Rial,._,,, {pcrtalqea) 
Gnm dolllestic j)IOduct 2.7 4.1 4.0 43 u 4.7 4.7 4.9 ... 'I 4.9 

Total coasumplioll 2.S 3.8 3.8 3.9 4.1 u 4.6 4.8 4.9 4.9 
T~ iavesu.enl 9.1 7.6 6.2 6.6 6.3 7.1 6.S 6.6 6.3 S.9 
Exporu of goods ud --factor seNices 4.8 3.9 4.9 4.9 s.o s.o S.1 S.1 S.2 S.3 
Imports of goods ud --factor seM«s 19.0 7.4 7.1 6.4 6.6 7.0 6.9 7.2 7.1 6.9 

~of pa,,_,,a (millions of dollars) 
Balaace of goods ud --ractor seMces 24185 17147 13 866 13 S99 12133 10 234 7 T10 4394 m .3 220 

Exporu of goods ud --ractor services 1S7 319 163 830 176 48S 194 28S 213 099 234 177 2S1134 282 6S6 310 8S9 341 926 
1BlporU of goods ud --factor servic:a 133134 146 683 162 619 180 686 200 966 223 943 249 364 278 262 310 338 345 146 

Bala.- of goods tJ1lded 28569 22452 20 OS9 20485 19 9S7 19 298 18 2J9 16 S88 14 638 12 837 
Exporu ol goods 127 94S 131 269 140 486 1S44m 168 947 JBS 216 202 848 222 443 244 046 267 79S 
lmpocts ol goods 99 376 108 817 120 427 133 924 148 990 165 917 184 608 20S BSS 229 407 254 9S8 

Balaace of -.factor sen'ica ... 383 -S3QS -6193 -6 BBS .7 824 .9 964 ·10 469 ·12 194 ·14 117 -6 OS7 
Ea:pons ol l!Oll-&lctor semca 29 37S 32561 3S 999 39 877 44 152 SB 962 S4 286 60 213 66 813 74 131 
1BlporU ol --r.ctor services 33 7S8 37866 42 192 46762 Sl 976 58 02S 64 755 72 407 80 930 90 188 

Balaace ol. factor services .33 749 -36 448 38 830 .38 626 .39 308 .39 002 ·38 919 ·38 774 ·38 S36 ·31! 412 
Exporu of tactor selYicu 8238 9 lOS 10 027 10 482 10 96.5 1143S 11811 12 341 12 793 13 292 
Imports of factor ael'liccs 41988 45 7S3 48 8S6 49098 so 273 so 437 so 730 Sl 115 Sl 329 Sl 704 

Profit Rlftitwlc:U 6 3S6 7608 8 881 9121 9898 102~ 10 987 11666 12 398 13 300 
llltcR:U paymentl ud otller capital income 3S 632 38145 39 976 39 977 40376 40 lSB 39 743 39448 38931 38 404 

Net tnllllers 4 79S 5 147 5 S57 6004 6405 6 847 7 322 7 837 8 396 8999 
Cuneat ecrowit -17 400 -14 1S4 ·19 407 ·19 023 ·20 770 ·21 921 .23 827 ·26 S43 .29 618 .32 633 
FoRip dUect i1Ma1llClll 9 260 9279 9602 10 830 12 229 13 744 1S 442 17 3S8 19 519 211)47 
Portfolio iaYelteeat 1126 1 226 1 332 1451 1579 1 725 1885 2 059 2 2S1 2 460 

... 
lletuna of fli&bt cmpital 6.SO 2600 3 28S 3 786 4397 s 140 60SO 7 162 8 525 10 201 • I 

CllaqeiDICICIW& .a 480 -soo ... 293 ... 279 -4 SS7 -3170 .5 161 .3 49S .3 925 -6 146 
Enon and ommac.s 
Net bonowiQg PP 2 213 6 041 9416 71S7 7029 4 370 5477 3 297 3 oss 3 939 

ltknto ilalu 
Total ClltCmal debt 411428 417467 426 882 -1}4 040 441070 445 441 4SO 919 4S4 217 4S7 272 461 211 
Debt tedllCtioa 4 7SO 
OlmulatM ftiabt ~tal 181 213 189 111 197 486 205 621 213 SS6 220 910 227 441 232 8S2 236 78S 238 801 
Stock of fortip ilM&tment 109189 118468 128 069 138 899 151 129 164 872 180 31 .. 197 673 217 192 129 139 

S--: lntc,...,._ricu Dcwlopnent Bank. 
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b••Htl\\ mg 1.1. 111 ha\·e to g,, ••n. though at a reduced 
m1ensity ..:ompared to the 1980s. 

Se\·erthcless. the ex.pc..:ted industrial recovery should 
be: -.ufficiently strong to re,·erse the retrenchment in 
manufactoring output and employment n:corded in the 
19110s (see table 11.33). Between 1980 and 1990. 
manufacturing employment fell in Argentina. Brazil. 
Coklmbia. Dominican Republic. El Saludor. Mexico. 
Panama.Trinidad and Tobago. Uruguay and Venezuela. 
Shedding marginal or redundant employees has pnn-cd 
a major corporate tool for fighting hyperinflation and 
dwindling demand and keeping up labour producti\·it!. 
In all the bigger countries. such as Argentina. Brazil 
and Me.'l.ico. there has been remarkable upward 
mo\·emem in labour producti,·ity. 

In C•mtrast. between 19110 and 1990. wage earnings 
per worker tumbled in Argentina and Mexico. though 
they rose in Brazil. In fact. they fell in 12 countries (sec 
the last column of table 11.33). In other words. average 
wage earnings per worker fell to IS. I per cent of the 
le\cl of North American workers in 1990 from 17.2 per 
cent in 19110 and l~.4 per cent in 1970 (sec table 11.34). 
It is remarkable that. in comparison with wage levels of 
North American manufacturing. the wages of workers 
in the region ha\·e fallen in virtually all manufacturing 
sectors during the last two decades. Exceptions are 
other chemical products. miscellaneous petroleum and 
coal products. rubber products and plastic products 
n.e.c. 

The relatively low wages in comparison with the 
North American le\·el. essentially reflect technological 
differences. These differences. in turn. can be: roughly 
captured by measuring labour producti\·ity as a 

percentage of the North American le\el.• Such a 
measurement is shown in table 11.34. On a\·erage. 
labour producti\·ity in the region is shown to be: 
roughly 30 per cent of the North American le\·eL The 
remaining 70 per cent represents a .. technology gap .. 
bc:tween the two regions. This gap compares with a gap 
of lWer ~O per cent for the East and South-l:ast Asian 
region. In other words. labour producti,·ity of Latin 
America is IO percentage points ahead of East and 
South-East Asia relative to the North American 
standard as of 1990. The flurry of ccmparati\·e studies 
in recent ~;cars on the two regions appear to con\"ey 
misleading pictures on this score.•• The spcc:d and le\·cl 
of change in technological advancement and produc­
tivi1y need not be confused. 

It should be borne in mind that the rclati\·ely high 
level of labour productivity (compared with the Asian 
and African regions) has been achined with the active 
participation of foreign direct im·estmcnt in the 
manufacturing sector of the region. for instance. in the 
Brazilian manufacturing sector. foreign-owned firm!> 
account on average for a 28.S per cent share of total 
sales. compared with 59 per cent for pri\·ate domeslic 
manufacturers and 12.5 per cent for State-owned 
manufactures. Sales of foreign-0\'rned firms dominated 
in the case of tobacco (73 per cent). tran . .;pon 
equipment (61( per cent). rubber products (63 per cent). 

•[),.c:r(lln~ mu\c:mc:nb '"er time: hc:1,.ttn labt•ur proJucmit• 
anJ ,..,~ c:armng,_,.nh the formc:r ri,in~ anJ 1hc (;Iller lalhng­
ma~ mJ1ca1c: the c:~1c:m h> ,.h1.:h ,.ago arc "luc:crc:J J .. ,.n-.arJ m 
fnour of mam1ammg prnlllS unJc:r a h1ghl~ mtlatum.ir~ "lualmn m 
lhc reg1•>n. 

••Sec:. for '"'lance. (2!11 anJ (1'1). 

Tllble 11.Jl. MwfMtlirillc _, .. ,_.., ..._.. prodlittiwil) 111111 Wiii' eanillp 
per-'- la Latia America 111111 Ille Carillbaa, t• 111111 I"' 

(In constant 198S dollars) 

Manufacturing 
MVA employment MVA per Wage per 

worker wurkcr 
1980 1990 1980 1990 

Counrry (million dollars) (lhousands) 1980 1990 1980 1990 

Argen1ina 29 S91 23 363 I 346 968 21 982 24 149 5 193 3 604 
Barbados 77 101 8 8 9 963 11 991 6 275 7 680 
Bolivia I 231 985 102 167 12 093 5 886 3595 I 473 
Brazil 58 200 73 946 4 449 3 998 13 082 18 498 2 252 3594 
Chile 3 727 7 378 206 219 18 OS4 33 674 3 319 4 339 
Colombia 6 490 9 365 508 492 12 770 19 04S 2 351 2 714 
COSlil Rica S96 864 64 117 9 286 7 390 3 981 23Sl 
Cuba 3 714 4 796 SOI 712 7 416 6 741 I 983 2 468 
Dom1n1can Republic 689 I 019 146 132 4 722 7 70S I 270 932 
Ecuador I S77 I 748 112 114 14 114 IS 30S s 564 s 030 
El Salvador 606 4S7 39 2S 4 SSS 18 038 48SS 3 238 
Gua1emala 991 I 230 82 94 12 016 13 023 2 700 2519 
Honduras SOI 608 SS 71 9 107 fl SBI 2 892 33S2 
Jamaica 296 472 44 64 6 686 7 3Sl 3 14S 3 064 
Mexico 37 049 SI 420 2 417 2 013 IS 329 2S so 5 031 3489 
:'liiraragua 803 88S 34 48 23 62S 18 S49 (, 885 3 801 
Panama S60 soo 32 31 17 768 IS 922 4 460 s 462 
Paraguay S69 73S 70 103 8 068 7 l.S9 
Peru 4 425 3S47 273 307 16 193 11 S72 2 SOB I 980 
Trinidad and Tobaao 703 368 44 32 IS 869 11 (182 8 700 7423 
l:ruguay I 246 I S02 160 121 7 781 12 433 2 SS4 3 oos 
Vcnc1uela 13 71n 13 272 477 474 28 751 28 012 7677 s 9'17 

--------------
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(In ron.s1an1 191.5 dollars) 

Labour produclivily Wage per worlter 

Industry 1970 

Food products 2118 
Beverages 29.6.5 
Tobacco products 4S.16 
Textiles 37.67 
Wearing apparel 34.lS 
Lcatiler and fur rroducts 37.37 
Footwc11r (excluding rubber 
or plastic footwear) 32.66 
Wood and cork produc1s 27.96 
Furniture and fixtures 23.S2 
Paper and paper products 32.Sl 
Printing and publishin1 25.91 
Industrial chemicals 29.SO 
Other chemical products 26.21 
Petroleum refineries 91.47 
Miscellaneous petroleum 
and coal products 34.06 

Rubber products 37.49 
Plastic products n.e.c. 36.09 
Pottery, china and earthenware 40.68 
Glass and glass produc1s 24.89 
Other non-me1allic mineral 
products 22.89 

Iron and steel 39.76 
Son· ferrous metals 74.00 
Metal products 21.78 
Son-electrical machinery 22.S8 
Electrical machinery 27.21 
Transport equipment 26.S6 
Professional and scientific 
goods 14.37 

Other manufactures 37.08 

Total 29.SO 

Source: t.'NIDO database. 

'oaps and toiletries ( 5.l per cenl) (see table 11..15 for 
further dctaib ). Recent studies also show that foreign­
ow ncd firms are large in terms of si1e. pay higher taxes. 
are more export-oriented and ha\·e higher import 
propensities than locally owned firms.• 

Hra1ilian policy makers may find the role of 
tran,national corporations helpful in the current 
efforts to open up and liberali1e the economy. Indeed. 
it can be expected that foreign direct investment will 
play a more important role than in the past in 
modcrni1ing the industrial sector. It is remarkable that 
foreign direct in\estmenl continued to grow in Brazil 
even during the: turbulent 19!!0s, although at a slower 
pace than in the 1960s and 1970s (see table IU6). There 
could be substantial new torcign direct inve~tment 
nows if inflationary pressures are further contained in 
the l991h and a speedy liberali1ation process is pursued 
1-ee table 11.37). 

Hut in the prncess of recmery and rapid industrial 
gr11wth. the rquon i' likely to encounter human capital 
bottlenecks. In (;/nhal Rl'port 199/ICJ!. ii was reported 

•Ste I ar" W1llmorr: "Sur or firm. hkr forri11n ""'nrr•h1p. ha• 
.. J"'''lil\ (' rlffd ''" ('\r11rh .inJ 1mp1lrl'. hul lht crrcct •"' ... unnttcr f'nr 
('r··rt• 1h.111 1 .. r 1mr"11'· 11101. r 1.111 

1980 1990 1970 1980 1990 

20.S2 19.23 lS.74 IS.04 13.82 
30.12 20.02 21.98 17.93 13.08 
3S.61 IS.83 18.93 lS.78 13.48 
44.71 34.92 22.64 20.S2 16.60 
38.71 31.14 22.18 20.04 17.61 
30.S2 34.67 20.60 21.60 19.92 

27.10 25.92 25.30 23.33 17.S9 
24.84 1s.n 13.06 11.93 8.47 
28.S7 17.62 18.70 1S.7S 10.79 
32.17 27.97 20.18 17.83 16.32 
28.91 25.88 21.17 21.11 18.Sl 
30.29 32.33 23.00 23.06 16.03 
23.83 23.41 21.39 22.70 23.21 
67.3:2 108.30 33.37 31.S4 28.09 

S3.44 81.67 23.63 23.70 24.07 
38.89 S4.S3 22.43 23.67 24.70 
33.64 32.2S 18.96 18.08 22.29 
32.34 32.86 19.3S 16.97 lS.02 
29.73 33.68 22.64 2l.S2 18.79 

20.24 17.7S 14.47 l2.8S 11.37 
37.S6 49.S7 21.74 18.73 2l.S6 
46.01 64.31 20.40 17.03 20.28 
24.26 27.81 18.23 17.81 IS.49 
25.42 18.88 19.S9 18.72 lS.39 
31.28 34.41 22.24 18.76 18.68 
30.92 24.76 18.24 18.68 lS.16 

24.S7 33.40 16.6S lS.Sl 14.01 
34.82 31.70 20.11 16.92 19.S2 

29.93 29.22 18.39 17.19 lS.13 

that the burd~n of budget deficits led to cutbacks or, 
educational expenditure in virtually all countries of the 
region.• For instance. during the 19!!0-19!!5 period. 
such expendi1ures declined by an annual rate of 
6.14 per cent. The constraining impact is like!~ to be 
felt throughout the 1990s. 

Nevertheless. retraining and restructuring the existing 
human capital stock could go a long way toward 
alle\·iating future shortages. The region seems to be 
reasonably well "endowed" with some critical clements 
of human capital (see table 11.3!!). 

To begin with. the adult literacv rate appear~ rather 
high. and is comparable to that of East and South-East 
Asia (ranging between the upper eightic~ and nineties 
in percentage). The mean years of schooling arc also 
high. despite some wide divergences. for example. the 
!!. 7 average years for Argentina as compared with 4. 7 
for Mexico and only 3.9 for Bra1il. 

It seems likely that human capital disparities explain 
the highly skewed income distribution within and 
between countries of 1 he region. A It hough more 
research is needed in order to determine the preci'e 
relatinn,hips between education and training. on one 
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Ra1io ol upor11 
f;rr::s R.alio ol upoc11 10 wal11e 

lo r .... 1 demand of produc1.-.' 
Domcslic Forci&• SI.ale 

l•duuy (pcl'C'CDla&e) 1975 1913 197S 1913 

Mc1.aUic ores 72 21 93.9 91.3 32.6 26.I 
lroa Hd Uttl 37 23 40 
Soll·krro.s -1•1& S6 .... 30.l 47.2 3.0 S.7 
Mcial prod.els 7S 23 2 17.3 70.2 I.I 14.4 
Mtti..aaical cq•ip-•I S9 41 S.l 16.4 2.9 7.3 
F.kc1rical ••ci.illcry S6 .... 9.2 19.2 s.o 10.3 
TrHsporl cqaipmcal 29 61 3 1.7 2S.9 s.o tS.l 
Wood prod•CIS 9S s 
F•railatt 97 3 
Lu1bcr Hd sltias IS JS S.6 10.9 2.9 S.7 
PriDliD& Hd pooblisllia& 91 3 6 
MisccllHCOllS 7rJ 29 1 
Paper aad p•lp 7S 21 s 21.3 11.3 3.0 21.9 
R•bbcr produc11 37 63 7.4 30.2 l.S I.I 
O.Cauc.als 27 21 S2 62.7 73.9 9.1 14.3 
Plaslics 13 17 
Pb.armatt•lic.als 21 71 0.1 2.3 0.7 1.9 
Soap Hd loikUJ 47 S3 
Tu1iks 71 22 lS.S 25.3 6.2 13.3 
Apparel aad slMla 96 4 9.0 10.3 1.6 9.1 
Food prod•CIS II 11 12.1 16.I 9.7 12.7 
Bncr•ses IS JS 9.4 13.9 7.4 10.S 
Tobllcco prodacla 27 73 

Tolal 59 21.S 12.S 11.7 24.I S.4 ll.9 

So.IKr. OECD. Fomp Diner 1- i1r B1mi1 (Paris, 1991), p. 32. 
II Espor1s •1 pcl'C'Ca1acc ol fiaal dcmaad. 

Tiii* 11.3'. F ..... .,_. b-stwlll m lkail, IM'J-lta 
(In millioas ol currcnl dollan) 

Forc:i111 dirc:cr invesr-nr 
(cumularivc flows) (3) as pcrttcl•&e 

Toral Value Re&islcrc:d Srock ar ol manuraclurin& 
Inflows Reinvcsrmcnr (l) and (2) ol scock llock 1986 prices invesrmcnr 

Years (I) (2) (3) (4) (S) (6) (7) 

1947· 19S4 107 366 473 1 751 s 971 
1955· 1961 716 251 967 2 718 8 610 27.8 
J962·196S in 262 459 3 tn 1632 9514 
1966-1969 381 236 SIS 3114 2 179 10 936 36.0 
1970-1973 I SSS 1 262 1120 6 604 4 S79 14 691 32.l 
J974·19n 3548 3016 6 S64 13 161 11 228 20 336 34.S 
1978· 1912 4 908 4 404 9 312 22 480 21 176 22 520 27.8 
1983-1916 2 191 1195 4 093 26600 27 898 26600 ~9.8 
1987·19U 2 659 I 090 3 749 lO 349 30 803 30349 

So.IKr. OECD. Porci&n Dirc:cr lnvesrmcnl in Braiil (Paris, 1991), p. 23. 

Country Million dollan Pcrccn1a1c Million Pcrccnra1c 
and olGDP dollars olGDP 

ircm 1989 1990 in 1990 in 1991 in 1991 

Arpnlina I 400.S 521.S 0.1 s 100.0 7.6 
Braiil ISO.O 406.l 0.1 11 626.0 2.7 
Chile I 149.9 2 04S.4 7.4 I 669.0 S.8 
Meaico 702.3 I l9s.2 3.6 16 072.I S.9 
Venezuela 1 020.2 1142.6 l.7 4 797.0 10.0 
Re1ional 577.2 17S.0 129.0 

TOTAL s 000.4 13 386.0 40 0931 

Percen1aae chariac 
1989·1990 167.7 
1990· 1991 199.S 

~': Salomon Brorhcn, reported 111 T1w Finatlcill/ Timn. 20 February 1992, p. 19. 
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Teniary Combiacd primary 
Mean Scientists. R 4 D scientists. 1raduatcs as Adult and sccoodary school 

years or technicians per technicians per percentage literacy enrolment rat.,.t 
schoolin1 1.000 people 10.000 people or age group rate 

Country in 1990 in 1985-1989 in 198S-1919 in 1986-1988 (perccnta1e) 1970 1988-1989 

Barbados 8.9 11.6 
t.:ruguay 7.8 96 100 9S 
Trinidad and Tobago 8.0 4.1 1.2 9S 94 
Bahamas 6.2 
Chile 7.S S.7 3.1 93 100 9S 
Costa Rica S.7 2.7 93 87 78 
Argentina 8.7 29.l 5.4 9S 93 99 
Venezuela 6.3 9S.3 3.7 2.7 88 80 87 
Mexico ... 7 S.2 2.S 87 77 86 
Dominica 4.7 
Antigua and Barbuda 4.6 
Grenada 4.7 
Colombia 7.1 0.6 2.6 87 94 80 
Suriname 4.2 9S 
Brazil 3.9 29.S 2.S 81 7S 91 
Cuba 7.6 3.8 94 87 98 
Panama 6.7 8.0 2.3 88 86 86 
Jamaica S.3 6.2 0.1 2.0 98 86 
Saint L"1cia 3.9 
~aint Vincent 4.6 
Belize 4.6 
Ecuador S.6 9.1 2.3 86 72 92 
Paraguay 4.9 90 77 72 
Peru 6.4 21.2 85 
Dominican Republic 4.3 83 72 9S 
El Salvador 4.1 1.4 3.4 1.7 73 69 69 
:o.;1caragua 4.3 2.7 0.9 62 73 
Gua1cmala 4.1 1.4 1.9 SS 40 S4 
Honduras 3.9 1.9 o.s 73 66 77 

Souru: t:nited Sations Development Programme, Human /Xwlopmml Rqon 1992 (New York, Oxford, 1991) 
Notr: Counmes listed according to rank in terms or UNDP human developmenl indn. 
1/ As propor11on or North (=100). North refers to OECD coun1rics. 

hand. and social returns to such in\c:stment. on the 
11ther. the: lesrnn coming from the industrialization 
nperience of [a,t and South-East Asia seems clear. 
Poli9 makers in the region face the: challenge of the 
t11>en1y-first century and reassess their priorities, 
upgrading this neglected item (human capital forma-
1111n) in order to promote not only industrial growth 
hut abo e4uitahle distribution. A recent study 
conclude' with the fol1011>ing provocative question: 
··~tore radical ideas include the: reallocation of fund!> 
from the military to education. Is this idea un­
reali-;tic~• 

1-·. Tropical Africa 

I. Shon-r11n 011tlook 

The 'hort-run prospect '' for slo11> recovery of 
ind1htnal gnH~th for .he region as a whole. MVA 
grmqh rates arc expected to climb to 4.0 per cent in 
1992 and 4.4 per ceni in 199J. from J.4 per cent and 
2.7 per cent in 1990 and 1991. re,pectively. These 

"·><'<'I Ii I 

improvements in MV A growth rates exceed other 
sectors and !cad GDP growth rates (see figure II. 1 for 
GDP and MVA patterns of growth in recent years and 
also for structural changes in industry and table 11.39 
for GDP growth rates by country) . 

Although the manufacturing sector has performed 
better than other sectors in the past few years. its 
contribution to GDP is relatively small for the majority 
of countries in the region, and its importance in the 
economy varies from country to country. In Guinea the 
manufacturing sector accounted for only I per cent of 
GDP. Y1hile in Zimbabwe which has one of the largest, 
most diversified and better-integrated manufacturing 
sectors. the contribution was over 25 per cent of GDP. 
None: the les:.. this sector absorbed an important pro­
portion of the labour force in some: countries, such as 
Ghana, where it accounted for 13 per cent of urban sec­
tor employment. This amounted to 53.600 emi;loyees. 
compared with public and social sen·ices which 
absorbed 193,!!00 employees. In Zimbabwe:. c:mploycc:s 
in the manufacturing sei:tor totalled 163,XOO. 

The overall good performance is largc:I) attributable: 
to increased u~c: of domestic raw rnateriab in indu!;trics 
'uch a~ hrewc:ne,, cement, confectionery. cotton 
textile,, chemicals, fish con\crving. footwear, leather 
good,, oil refining. paper, paint and 'ynthe11c fahric.,_ 
lhe pcrf11rmancc was al'o facilitated h~ rclat1vel~ 
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f"sgure 11.7. Growth rates of GDP. MVA and runufaclurtng employment, 1986-1993, and industml structu,.; change, 
1980-1993: Tropial Afrlc:a 
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g = 2.64. 8 = 6.90 

74 

1917 

381 

34 

1• 1• 11111 1111 

Industrial structural change 
(Index of value added: 1980 • 100) 

382 

33 

Key; 

Deflated prices of 1985 

g = Average annual growth rate, 1980-1993 
(percen~) 

8 = Index of structural change, 1980-1993 

ISICcode 

31 
321,322 
323,324 
33 
34 
351,352 
353,354 
355 
356 
36 
371 
372 
381 
382 
383 
384 

(industries): 

(Food products) 
(Textiles) 
(Leather) 
(Wood ar.d furniture) 
(Paper ll'd printing) 
(Chemica's) 
(Petroleun: and coal) 
(Rubber products) 
(Plastic products) 
(Non-metal mineral products) 
(Iron and steel) 
(Non-ferrous metals) 
(Metal products} 
(Non-electrical machinery) 
!Electrical machinery) 
(Transport equipment) 

1990-1993 forecast 
1985-1990 
1980-1985 
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T_.. IU9. All-' sr-fll r.- ef GDP la Tnpiral Mika 
.. C'Oll5lmll 1• _... prins, 1-.1,,1 

Coun1ry 1980 1987 

Angola 12.S 11.3 

Benin 2.1 -u 
Bouwana 8.1 i0.3 

Burkina Faso 9.S 0.'1 

Burundi 3.8 4.1 

Cameroon 8.0 -6.S 

Cape Verde 2_1 lS.8 
Cenlral African Republic 1.7 ·3.9 

Chad -4.1 ·3.3 

Comoros 3.1 2.1 
Congo ·6.9 0.1 
Cole d"lvoire 3.4 ·1.6 
Djibouli 1.8 3.7 
Equa1orial Guinea ·0.4 4.3 
E1hiopia 6.9 9.9 

Gabon 11.4 -18.4 

Gambia 2.8 6.0 

Ghana S.l 4.6 

Guinea 2.S 3.3 

Guinea-Bissau ·1.0 7.8 

Kenya 7.2 S.9 

lesolhO ·0.9 7.3 

Liberia -0.9 1.3 
Madagascar 2.0 1.2 
Malawi 0.4 2.4 

Mali 17.9 1.4 
Mauri1ania S.6 3.1 

Mauri1ius 7.9 8.8 
Mozambique 2.0 4.0 

Namibia 6.8 -1.S 
Niger 6.4 -2.4 

Nigeria 2.S ·0.7 
Rwanda s.s ·0.6 
Sao Tome and Principe 1.0 -1.4 
Senegal 4.6 3.8 
Seychelles s.s S.2 
Sierra Leone • 1.9 S.4 

Somalia 3.S S.I 
Sudan 9.7 I.I 
Swaziland 3.7 -1.3 

Togo 3.4 u 
Uganda ·8.6 6.4 
Uni1ed Republic 
of Tanzania 4.7 4.0 
7.aire 4.7 2.7 
Zambia 0.2 3.1 
Zimbabwe 2.6 • 1.0 

S0111C~: African Dcvelorr.1:n1 Bank. 

greater acce's to foreign exchange for imports of raw 
materials. spare parts and machinery. One positive 
effect of these dnclopmenh was increased utilitation 
of installed capacity. as illustrated in the case of 
\1al;1wi. the manufaclllring sector of which was 
reaching its peak capacity. Also. in Mo1ambi4ue and 
Zimbabwe. the capacity 111ili1a1ion rate C\ceeded 511 per 
cent. while in !'<iigeria ii reached the 4l2 per cent level 
In 1990. 

In spite of these encouraging developments during 
the year. there were \C\eral cau~es for c11nccrn. The 
main one was the sharp increase in prod11dion cost 
reco~ded in I 991. II 1gh rca I interest 1 ates for working 
capital 11r 1mestment and energ; co~ts. including 
clectm:ll\ and ml. were the llliiJ«>r lac111rs pushing 
pr11du•11on •osts upward. and thcreh:- alhcrsel; 

1988 1989 1990 1991 

14.4 1.7 6.6 2.0 
3.0 2.3 1.3 2.2 

9.2 13.4 6.3 6.0 

6.S -o.s 1.0 4.0 
3.5 1.S 0.9 4.0 

-7.7 ·3.4 ·2.S -6.2 
4.0 4.0 4.0 2.3 
2.S 2.2 o.s 1.7 

16.3 4.3 3.0 0.3 

1.4 -0.4 1.S 2.S 
1.9 1.7 l.S 0.2 

-2.0 ·0.7 -2.6 ·0.6 
0.9 -0.8 I.I 2.0 
S.l -0.6 3.1 4.2 
2.4 l.l ·1.7 -S.4 

0.1 4.0 s.s 7.0 
7.8 S.O 4.S 4.0 

s.s s.o 2.6 4.S 
s.s 4.8 4.3 2.4 
6.9 8.7 3.4 2.8 
6.0 4.6 S.1 4.3 

12.3 8.0 7.3 9.9 
3.1 2.8 ·8.6 -10.2 

3.8 4.1 3.S 0.9 
2.6 s.o 4.S 4.7 
s.s 7.5 2.4 ·0.2 
3.7 3.4 -1.S 2.6 
6.8 4.4 7.2 4.3 
4.1 S.6 1.7 4.3 
S.9 ·4.1 4.3 2.9 
s.o -3.S 3.1 -1.S 

9.9 7.2 8.2 4.3 
0.6 ·2.4 -2.S 4.3 
2.0 u 2.S 0.6 
S.l -1.7 4.S 1.1 
2.8 1.4 7.4 -3.7 
1.2 4.3 3.0 2.7 

·0.7 ·2.7 ·3.0 
• 1.9 7.4 ·8.0 ·6.8 
8.9 4.1 2.1 4.0 
S.O 3.9 -o.s ·3.0 
7.2 6.6 S.1 4.0 

S.I 4.4 4.2 4.4 
0.6 • 1.4 ·2.4 ·S.O 
S.6 0.2 0.6 • l.S 
9.3 s.s 8.9 3.8 

affecting the compet111veness of the manufacturing 
sector of the countries concerned. There were also 
problems related to the productive base of manu­
facturing C<lmpanies. The upward trend in capacity 
utilization needs to be seen m the comext of the low 
absolute rates of capacity u1ili1ation, which. al under 
50 per cent. imply continuing and substantial idle 
capacity in th.: man11fa1:1llring sector. I ow capacity 
utilization as a re~ull of limited e'Cport market' for 
African manufactures i!nd raw material shonages. \\ ith 
a cc•r11llary increase in unit costs. was compounded hy 
an assoi:iatcd ,horlagc of sp.1re parts and cq11ip1111:nt. 
prc\entmg adequate maintenance aml increasmg rhe 
number of production breakdowns and 1 .. y-.ilb 

These prohlem~ led mCHI) 1\fr1can < ic n crnments to 
commit thcm,ehcs in the l'>XOs 111 \M11111s p111i1:~ 
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rc:form~ 1.1. ith a \·ic:1.1. to mcrc:asing manufacturing 
c:fficic:nc~. In that contc:\t. some: countries c:m·isa~d a 
rnarkc:d reduction in protc:cti\·c: tariffs barriers and 
government regulation of pricing and c:mploymc:nt. 
Also. some: of the initiatives introduced emphasized 
grc:atc:r use: of local raw materials and incc:nti\·es to 
boost im·c:stmc:nt in the: sector. 

In the region. an important dc:tc:rminant for 
industrial growth is the: anilability of foreign exchange 
in order to import components. parts and machines. 
For this reason the current account situation is being 
watched closely and the prospects arc worrisome:. 
Furthermore. commodity prices arc not helping (sec 
table 11.40). 

The current account situation for the region 
deteriorated in 1990. and continued to be precarious 
for a large: number of countries. The ratio of current 
account deficit to GDP was substantial for most small 
countries. such as Chad. Comoros. Djibouti, Equatorial 
Guinea. Gambia and Guinea-Bissau. It was above 
20 per cent for Lesotho, Mozambique and the United 
Republic of Tanzania. The deficits for most of thc:sc 
countries were financed by grants or accumulation of 
dc:bt (long-term financing) mostly from official sources. 
Lesotho and the Sudan receive considerable workers· 
remittances. which for th~ Sudan declined as a result of 
the Persian Gulf war. Highly indebted. oil-exporting 
countries have: been generating trade surpluses which 
they use in servicing debt. This was what Gabon and 
Nigeria did in 1990 following limited windfall gains 
from the oil price increase. Nigeria. Congo and Cote 
d·lvoirc: earh paid the equivalent of more: than 4 per 
cent of their GDP as. interest payments. 

Tllllle DA. Ca a dil) price illdias it1 
T""*81 Mrlm, l,.,_l,,l 

(Bare year 1978-1981 = 100) 

Commodities 1989 1990 1991 

Agricultural non-food 84.2 84.0 81.1 
Agricultural food 81.S 15.2 73.0 
Metals and minerals 121.1 112.7 102.2 
33 selected commodities 
(ncluding petroleum 
and steel) 9S.1 89.0 84.9 

Soun:': African IXwlopmnu IVp«r 1992 (Abidjan. 
African Oevelopmenl Bank, 1992), p. 39. 

. -y-

While the average in\'estmc:nt rate in Africa was 
about 18 per cc:nt in 1989. in many countries this rate: 
fell below iO per cent. This was partly due to domestic 
savings constraints and a decline in government and 
foreign investments. Furthermore. as compared with 
the 1970s. government investments ha1;c: recently been 
5ignificantly reduced. due partly to revenue constraints. 
Many countries resorted to borrowing in order to 
support the balance: of payments. service debts or 
rehabilitate existing projects. In some instances, the 
withdrawal of Governments from productive activities 
weas due to shifts in ideological leanings. Often. it has 
been the consequence of expenditure retrenchment. 

Although the privatization t>rocc:ss baa been slow. 
the private sector seems to be taking important 
initiatives. However, it is less certain that the increases 
in the volume of private investments were sufficient to 
compensate for the decline in government. foreign or 
joint investments. Generally. weak economics and 
depressed international markets weakened the incen­
tives to invest. 

Flows of foreign direct investment into the region 
have continued to stagnate at low levels. Though some 
countries introduced new foreign invc!tment policies. 
instituted investment guarantees (for example, though 
the Multilateral Investment Guarantee: Agency). and 
signed bilateral investment treaties. the region seems to 
have a less attractive economic environment for 
investments than other regions. This is mainly 
attributed to the general macroeconomic situation and 
high indebtedness. It is also party due to increased com­
petition from the inrlustrial countries. the dynamically 
growing Asian region and Eastern Europe. 

Evidence of declining foreign investment in the 
region could be gleaned from data on foreign direct 
investment of the countries belonging to the OECD 
Development Assistance Committee (DAC). Total net 
direct investment from DAC countries to the region fell 
from $1. 5 oillion in 1989 to $446 million in 1990 (the 
last year for which data is available). Several countries 
including Angola, Liberia, Nigeria, Togo. United 
Republic of Tanzania and Zaire experienced negative 
net foreign direct investment from DAC countries . 
Data from the United States reveale<l that the average 
growth rate of foreign direct invr~,ment in the region 
fell from 4.2 per cent per annum during tile 1980-19R4 

Current account deficit as a ratio of GDP In Tropical Africa, 1990 

Below 10 per cent 

76 

Angola. Benin, Cameroon. Cape Verde, Congo, Ethiopia, Gabon, Ghana, Kenya, 
Malawi, Mauritius, Nigeria, Senegal, Togo, Zimbabwe and Zaire 

Between 10 to 20 pfJr cent 

Burundi, Central African Republic, C6te d"lvoire, Gambia. Madagascar. Mali, 
Mauritania, Rwanda, Sierra Leone, Sudan. Uganda and Zambia 

AbovF 20 per cent 

Chad. Comoros, Djibouti. ['luatorial Guinea, Guinea-Bissau, Lesotho, Mozam­
biquP. and United Republic "f Tanzania 
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pc:n .. J h> O.~ pc:r cc:nt pc:r annum during 19S4-19liS. 
lhough !he: rc:gion\ -.hare: in linitc:J Stat~ forc:ign 
1.hrc:c1 tn\c:,1mc:n1 "a" !.4 pc:r cc:n: in 19S!<. thi" was 
mamiy c1.mcc:ntratc:d in :\iic:ria and Liberia. 

3. Long-r.111 prosp~~IJ 

The: manufacturing sector of many countries in this 
rc:gi1.10 faces the: challc:ngc: of rc:H:r..ing d~clining 

c:mployment. labour productivity and \Ugc: earnings. 
O\c:r the: decade of the 1980s the sector has been 
afll1cted by the confluence: of se\eral ad\·erse factors 
.. u.:h a" the following: the global recession of i981-
N!<2: shortages of intermediate inputs. parts and 
machinery: declining a\·ailability of foreign uchanges 
and high and fluctuating interest rates. The built-in 
mtle'l1bility of many State-owned enterprises (where. 

for C:'lamplc. c:mployc:cs cann1.lt c:orsily ~fired I 1..·1.luplc:d 
with managerial \\eakness wrought ha\OC to the 
manufacturing sector (see box I 1.6). Table: 11.41 rc:llects 
the magnuudc: of the setback in some: countries of the 
region. 

Nigeria (a giant in the region) seems to ha\C: sutTered 
most. Between 1980 and 1990. MVA fell from S2. 7 bil­
lion to S2 billion (in 1985 dollars). employmenl from 
432.000 to 393.000. labour productivity from S6.344 to 
S5. l 89. and wage earnings per \\ orker from S 1.388 to 
Sl.058 (all figures in 1985 dollars).• 

It is also noteworthy that many countries recorded a 
decline in both labour productivity and wage earnings 

•Thi, sttm' h> ~ C<'"'''tent 'IOillh other 'tudirs. For in-iance. a 
l.!NIDO stud~ condudrs •• .. it is ckar that factor prnductiut~ h;as 
dcchned substantially dunng the fir..t half ol' the 19!11b. h ha.' bctn 
argued that producti\lt~ lc\Ch in the mid-19110!. 'IOiCr" about a third of 
the: !<•ch achic•cd a d«adc earlier ... (3:?! 

Box 11.6. Strategic management of Industrial deYelopment 
experimental pro;ect for Tropical Africa 

Numerous African countries have been assisted in 
their efforts to expand their industrial base. especially 
since these countries have equated economic devel­
opment with industrial development. As a rule. 
assistance has taken the form of institution-building 
and training within ministries of industry. It has also 
supplemented and complemented assistance in 
drawing up "industrial development plans" which have 
carried time horizons of 10 to 20 years. Wherever 
these technical assistance endeavours succeeded­
and there are not many such cases-the end-result 
was an even more interventionist and dirigiste State. 

The late 1970s and early 1980s signalled the end of 
the usefulness of this approach to economic growth 
and development. Many countries in Africa and 
elsewhere. with the assistance-or at the insistence­
of several multidonor agencies. began to adopt 
policies whereby the private sector began to assume 
its prime role as promoter of economic dynamism and 
restructuring; the public sec;or began to pull back its 
frontiers and to assume the role of provider oi an 
"enabling environment" within which the private 
sector would function efficiently and competitively. 

Given the above. UNDP/UNIDO assistance to 
industrial development needs an altogether new 
approach. The old classical approach of making long­
term industrial plans is clearly outdated. A new 
approach has to be found. 

The strategic management of industrial develop­
ment (SMID) responds to this need. Its basic tenets 
may be summarized as follows: 

(a) Developing countries lack the capacity to 
manage their industrial development: 

(b) This capacity is needed in both the public and 
private sector, and the right way to build it is through 
learning-by-doing rather than through ad hoc short­
term training courses or study tours; 

(CJ The appropriate method and !he right policies 
and strategies for industrial revitalization. develop­
ment and competitiveness cannot be a "master plan": 
rather they can be attained through an effective 
dialogue between the public and the private sector in 

which the private sector can articulate its require­
ments to function efficiently and the public sector can 
commit itself to providing the enabling environment 
and the necessary conditions to satisfy these 
requirements within the existing internal and external 
constraints; 

(d) The proposals resulting from such a dialogue 
are usually crystallized through "strategic committees" 
set up according to the importance of the subsectors 
and transmitted to decision makers who are, as a 
matter of policy. favourably disposed towards the new 
dynamic role of the private sector; 

(e) These strategy and policy proposals are 
harmonized by the public sector via a coordination 
committee of the highest level and converted into 
concrete policy actions and strategies. 

In a nutshell, the SMID approach provides assistance 
in the establishment of a mechanism to achieve an 
ongoing s:·rocess of consultation and dialogue 
between tt-.e private and the public sector. This 
process in fact is one of the major results of fulfilling 
the specif ed objectives. It is not a "ready-made" 
planning e'<ercise, but rather a flexible approach for 
industrial ciavetopment whose degree of efficacy 
depends upon the existence of several preconditions 
and constraints in the recipient country. 

The approach is currently being applied in several 
African countries with mixed results. This stems from 
the fact that in some countries the Government's 
commitment to SMID may not be altogether firm. 
Moreover. in several countries the SMID approach has 
been worked into ongoing projects which were 
initiated unde• the classical approach. It cannot be 
overemphasized that SMID intends to create a new 
vision and a new mocius operandi for industrial 
development. 

Sourc•: Fuat M. Andie. S. Gor Mis1ani and Alain S Thery. 
"Thematic evaluatton of strategic management of industrial 
dev•lopment 1n Africa", UNOPtUNIDO internal discussion 
paper (January 1992). pp 1-111 
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Tllllk II.AL IMmhiml ~ Wialtws lw seleded rwlllrin 

ia 1'nfliml Aftb. ·-..... ,,. 
{In constant 1985 dollars) 

Manuracturing 
MVA employment Labour Wage per 

productivity worker 
1980 1990 1980 1990 

Country {million 1985 dollars) {thousands) 1980 1990 1986 1990 

Nigeria 2 742 2 042 
Zimbabwe 1 186 1 692 
Kenya 639 897 
Ethiopia 662 811 
Cote d"lvoirc 786 786 
Zambia SlO 760 
Cameroon S49 71S 
Ghana 252 S74 
Sudan 303 40S 
Mauritius 104 341 
United Republic 
or Tanzania 468 323 

Senegal 200 221 
Gabon 167 198 
Burkina Faso 99 1S9 
Madagascar I76 139 
Rwanda 140 139 
Burundi S8 109 
Malawi I02 9I 
Botswana 28 80 
Swaziland 7S 74 
Mali SI S4 
Congo 48 47 
Somalia 6I 46 
Togo 33 43 
Benin 4S 31 
Niger 21 23 
Gambia IO 17 
Central African Republic 27 16 
Lesotho 9 6 

Sourc~: UNIDO database. 

per \H1rker. notably. Benin, Botswana. Congo. 
Madagascar. Malawi. Mali. Niger. Nigeria. Senegal. 
Somalia. Swa1iland and United Republic of Tanzania. 
It makes economic sense !hat wage earning~ should 
reflccl lhe changes in labour produc1ivi1y. In 1he long­
run. 1hey mo\:e togelhcr. 

As opposed 10 1hc cases of productivi1y de1eriora-
1ion. ~cveral couniries showed a rising produc1ivity 
coupled wi1h an increase in wage earnings. notably 
Cameroon. C61e d'Ivoire. Ghana. Kenya, Zambia and 
Zimbabwe. Furthermore. the manufac1uring sector 
created 'ub~tantial employment in Ethiopia. Mauritius. 
Zimbabwe etc. On the whole. however, 1he manu­
fac1uring ~ector of 1he region achie\ed lillle progres~ 
during lhe 19X0-1990 period in crealing employment, 
impro\ing labour produc1ivi1y and incrca~ing wage 
earning,. Rcla1ivr to 1he :"forth .-\mcrican level. labour 
produCli\ity fell from 12.6 per ccn1 in 19XO 10 HUI per 
cent 111 1990 (compared wi1h 15.7 per cent in 19711> (\CC 

1;ihle 11.42). l.1kcwi,e. \\age earning~ per worker fell to 
X . ., per cent of 1he Sorth :\mcrican le\cl in 1990. fr(lm 
9.~ per ccn1 10 19XO and 111.5 per ecol 111 1970. 

In 1>lhcr \\orJ,. the man11f;ic1ur111g producll\llY gap 
bclwecn :"orth :\meru.:a and the region ha~ widened 

' 

7H 

432 
161 
143 
77 
67 
S9 
St 
80 
6S 
43 

101 
32 
18 
8 

41 
6S 

3 
39 
s 

11 
14 
s 

10 
s 
6 
2 
2 
6 
3 

393 6 344 s 189 1 388 1 OS8 
193 7 376 8 770 3 083 3 228 
188 4 466 4 776 1920 2 092 
107 8 63S 7 S30 1 270 I S60 
SI 11 708 IS S39 3 549 6 679 
63 8 63I 12 143 2 I22 3 257 
so 10 84S 14 207 3 7S7 4 636 
71 3 141 8 069 627 1 019 
S2 4 644 7 83S 161S l 64S 

12I 2 429 2 823 I 270 1 248 

117 4 637 2 763 1 S21 1 036 
44 6 307 4 999 2 710 2 S73 
21 9 329 9487 4 70I s 268 
10 12 022 16 SI9 2 768 3 S4I 
47 4 336 2 9SS 1 6S7 998 
80 2I S71 17 342 2 239 2 340 
s 16 726 21 364 2 408 2 1S4 

4S 2 622 2 OI4 864 846 
19 s 14I 4 149 2 SJO 1 284 
IS 6 936 s 060 2 798 2 Sl8 
2I 3 724 2S8S 1 029 834 
10 8 972 4 384 3 169 2 36S 
14 s S84 3 336 I 871 774 
s 6 348 7882 1 911 2 286 
7 7 SOI 4 S77 1 8S8 1 262 
2 10 302 9 847 4 493 3483 
3 s 124 s 470 l 298 1 195 
s 4 628 3 257 2 109 2 561 
4 2 733 I 281 717 1 ?98 

over the last two decades. So has the relative wage 
differential. These general !rends appear pervasive in 
the majority of manufacturing industries. with a few 
exceptions such as rubber products, pottery. china and 
earthenware. The region's manufacturing sector faces a 
herculean !ask 10 reverse these !rends a'ld lo begin the 
process of catching up with the developed market 
economics. although the region seems ~lightly ahead of 
the Indian Subcontinent where, for ins1ance, labour 
productivity in manufacturing registered (Inly 4.5 per 
cent of the North American level in 1990, 50 per cent 
below the corresponding figures for Tropical Africa. 

How can Tropical Africa meet the challenge? While 
the definitive answer would require syslematic research 
involving a mul1i111de of variable~. ii appears 1here is 
"'me consensu~; among experienced Africa ob~erve" 
abou1 thc ba~ic requircmenls. Macroeconomi~ts usually 
place empha,is on the importance of 'en~ihlc 
macromanagemc111. involving conrrol of innarion. 
money supply. interc~I rales, exchange rate' clc. The 
ca'e for 1hi~ view has been amply den10nstra1ed by rhe 
111dustrial experience~ in ·1 ropical Africa a' well as 111 

Latin America. But in recent year,, devclopmcnr 
~conomis" ha\ e begun to cmpha,l/e and d1,tlll!(U1'h 
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T.W.ll.A2. ~..._~ ....... eanimppttwwbria 
T ....... Afrira, es f6ttilbp el tilt N .... AmerirH lnel, 

1'79, ·-.... ,,. 
(In constan1 19&S dollars) 

Labour procluctivil)' Wage per worker 

Industry 1970 

Food products 13.02 
Beverages 27.22 
Tobacco products 16.19 
Textiles 18.20 
Wearing apparel 17.10 
Lcalber and fur products 17.27 
Foolwear (excluding rubber 
or plastic footwear) 21.85 

Wood and cork products 9.44 
Furniture and fixtures It.SO 
Paper and paper products 18.80 
Prin1ing and publishing 13.41 
Industrial chemicals 13.27 
Other chemical prO'Jucts 11.70 
Petroleum refineries 60.01 
Miscellaneous petroleum and 
coal products 85.2411 
Rubbc~ products 12.39 
Plastic products n.e.c. 16.17 
Pottery, china and earthenware 13.08 
Glass and glass products 12.10 
Other non-metallic mineral 
products 14.40 

Iron and steel 17.64 
Non-ferrous metals S2.9S 
Metal products 13.23 
Son-electrical machinery 14.11 
Electrical machinery lS.63 
Transport machinery 10.92 
Professional and scientific goods 10.97 
Other manufactures 23.23 

Total lS.70 

Sourc~: UNIDO database. 
If 1971 figure. 

beh\een physical capital. human capital• and organiza­
tional-institutional capital.•• The latter two categories 
(or what one might be called "indigenous capabilities") 
have thus far fallen far short of their potential in the 
region. The following observation deserves a lengthy 
quotation: 

"The African countrie~ that could overcome, to a 
greater or le,ser extent. the shortage of indigenous 

•f·pr 1n,1anl.·c. 1n I hcoJ,•rc \\ Schull/. R1·,1orm~ f:,onomu 

I o1u1/1hr111m- lluman C11r11J/ m rh1· Jf11d1'r111:mg f1 """"'' tChford. 
HJ"I HIJ<k,.cll. l'l'>Cll. r ~I~. lh< ;1111hor <mrha""' 

··w • mu,1 d<Hlor 1hc11ry 10 analy 1r 1hc 1n1<ra.:11on' of phy•rcal 
.ind human .:.1r11al a.:.:umula1111n' 1ha1 1nduc< rn,c,1men1 1n 
•pt.-rJlrlt<I human .:ar11al h 11 rm"hle In 1drnllf\ lhc O\l~rnal 
•ll<LI• ,,f human carnal '• Th.,e <ffcci, •rill mer t'rnm 11nc 
P''"'n 111 anolhrr J'<orl< al each •k11l i<HI aT< murc rrndUlll\C 
rn h111h 1han 1n '"" hum"n .:ap11;il tn\lronmtni. lluman car11;1I 
rnhan••- th• rrodu.:11\ JI\ of holh lal><>llf and rh,,1.:;11 ~arnal 
hum.in ~arual dt.:l.·umult1t11,n '' d ... n,1al .1ct1\1I~. ln\nh·1n1t ;i:r1'Uf'' 

"' r•nrle. '"d .. d, 1ha1 J, ,, no wunlrrrart'" lh• ac.:umulalllln of 
ph"i.,1l .:;1r11.1I .. 

••ln•111u11on-l'.u1ldrng a• a \oc1al a\\cl (nr capnall 10 ~ 
''" 11mul.11e.I h.1, hcrn •ul(j!C•l<d '" I ,/n/>11/ H,-r.,rt /WI "I.' If ~J. r WM 
....... 1 ... 11,11 

1980 1990 1970 1980 1990 

9.59 9.77 10.39 9.71 10.00 
19.14 12.24 13.94 10.16 9.63 
8.90 4.06 17.44 9.87 8.90 

13.61 9.27 11.26 10.25 8.55 
13.86 9.33 14.73 12.72 11.20 
19.34 12.26 13.02 13.63 1.79 

18.63 lS.48 lS.27 17.20 14.92 
9.S2 10.13 9.98 8.00 8.28 

12.19 10.00 11.20 11.19 9.16 
12.61 7.23 13.37 10.6S 8.90 
11.71 7.8S 13.63 10.72 8.59 
8.27 S.96 14.34 ll.3S 12.77 

10.61 6.18 10.99 10.34 10.83 
14.40 10.96 29.74 IS.68 12.37 

32.19 12.02 13.0S 19.88 lS.91 
11.58 IS.29 8.78 9.80 13.46 
11.69 11.77 10.74 11.40 11.70 
13.30 20.S7 9.22 12.28 16.SO 
IS.73 7.90 10.01 11.88 8.32 

10.24 12.90 9.99 8.00 9.S3 
19.96 8.78 14.70 14.lS 11.08 
20.81 29.27 21.36 11.26 12.39 
11.67 12.88 10.69 10.83 10.3S 
11.12 10.81 13.29 11.96 11.06 
12.04 10.S9 12.82 11.20 10.52 
23.S8 9.73 9.22 6.77 7.02 
6.46 9.00 13.38 5.83 7.17 

17.53 11.22 lHS 13.7S 13.92 

12.S7 10.00 10.SO 9.20 8.68 

capabilities by drawing upon foreign ones were those 
that were relatively successful in industrial devel­
opment. There are three ;11a1n ways of tapping 
foreign capabilities; havini a foreign settler popula­
tion that moves into industry; having direct foreign 
investment in manufacturing; and u.>ing aid or 
export earnings to hire foreign consultants or 
individual experts. All African countries drew to 
some extent on one or more of these sources. but all 
were not equally capable of exploiting them. 
Zimbabwe and Kenya were fortunate in starting with 
large. entrepreneurial settler populations (Uganda 
and the United Republic of Tan1ania had such 
resources but for political or ideological reasons 
emasculated them). Cote d'Ivoire could draw 
liberally on French expatriates and foreign investors. 
Other countries did start with some foreign 
investment!>, but then restricted them sevc-rely. or 
failed to attract continuing invc:Mment'> (oecau .. e of 
macroeconomic difficultiel>), or forced the pace of 
indigeni1ation too ra11idly. Yet other'> were too poor 
or remote. or ideologically ho,tile, to attract 
significant foreign capabilitic'> in an~ form: 1he'>e 
ended up -.-.i1h rudimentary indu,trie,. e\tremely 
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mdfa:u:nt .rnJ ultimately a drain un national 
resources:·• 

The poliq lesson would sttm quite clear: the region 
~hould produce its own technicians. engineers. scientists 
and managers with the same qualifications as those of 
the ex.patriate if the region is to meet the challenges of 
the twcntv-first centun. that is. to enhance industrial 
efficiency- and producti\·ity growth. and consequently 
the le\·cl of wage earnings. Modern science and 
technologies cannot be expected to serve the goal of 
industrialization in the region ;mless human capabilities 
and skills arc ready to combine with the progress of 
technological knowledge (stt box II_ 7). Thesc challenges 
look formidable indeed. given the currcn! economic 
difficulties that the region has bttn going through. 

For instance. a study shows that the government 
budgetary squeezes in the 1980s were mainly due to the 
external debt burden and contractional structural 
adjustment. which have caused education-related 
expenditures in the region to drop almost by half on a 
per capita basis (see table 11.43). 

This seems tantamount to correcting short-run 
distortions at the expense of lonr-run needs. It might 
be necessary to devi-;e a special aid arrangement to 
meet the education needs of the future. 

At anv rate, available indicators show a rather low 
le\·cl of human capital accumulated in the region (see 
tables 11.44 and 11.45)_ The mean years of schooling for 
the region shows 1.6 compared to 3. 7 years for all 
developing countries and 10.0 years for developed 
countries. Fifteen countries in the region registered less 
than ,me year of schooling. The rate of adult literacy in 
1990 ranged from H0.2 per cent {Madagascar) to 
IS.2 per cent (Burkina Faso). with an arithmetic 
average of 51 per cent for the region. The latter figure. 
though a ~ubstantial improvement over 2H per cent in 
1970. ~till lags behind virtually all other regions (except 
the Indian Subcontinent). 

•See (34 ). The same author nole• Chai 76 per cent of profcs,ional 
<mplo~e<' on Zimhah1><an 1ndll\tr\. ;,nd l>X per cent of tho'c on Ci1te 
d'hoarc. 1>crc C\p.t1n;1tc' on l'lX4 f( .l41. p. 1471. 

Some inl.>rmation for 19t<7 l•n \·ocatinnal training is 
shown in table 11.45. For the region as a whole. 
2.8 students were enrolled in vocational uaining per 
I .()()(i inhabitants. This compares with 6.9 stuc!.:nts for 
Asia. If the North African countries are excluded. the 
u-eragc ratio for Tropical Africa would be even lower. 

Whether these figures would mttt the skill shortages 
poses still another question. The UNIDO industrial 
rehabilitation programme in Tropical Africa repeatedly 
encounters skill shortages in middle management. 
supervisory staff. finance and marketing. accounting. 
quality control. repair and maintenance.• Mismatc~cs 
of skill supplies and demand present a perer.mal 
challenge even in developed countries, owing •o 
imperfections (for example. temporal externalities) of 
labour markets and the long lead times involved in 
decision-malting for training in urgently needed 
skills.•• In Tropical Africa. the problem appears even 
more difficult because of the virtual non-existence c..f a 
functional labour market in many ..:our.:rics of the 
region.••• 

While renewed efforts must be exerted to create a 
\'iilble labour market to serve the industrialization 
process in the region. the educauon and training 
activities must be st.:pped up in order to make 
infrastructure more efficient. The causes of factory­
lcvel inefficiency have often been found to originate 
from temporary :lectricity cut-offs. telephone discon· 

"A liNIDO \Cud~ (35) dc•cribcs Clluntr~·>pccific and factor~­
•pccific problems of Che 'honage of 'kill• for each •>f .SO countries in 
Africa. 

••Michael Sccv;arl nbscr»cs: 

..... in ;;a,.-. where I raining or retraining periods arc long. or the 
lime needed 10 construct ne1> ph~.ical fac11i11c' " protracted. 
commitmenh need to be made well in ad\ancc: h> rncrt to an 
earlier c\amplc. the pool of doctor- ilnd a1rhnc p1loh 3\ailablc at 
a gi,cn 11mc. or the capacity of ho•pnal' or a1rporh. t~ picall~ 
depend on deci.ion' made at lea•! e111ht or ten ~car- earlier. . Al a 
time of rapid di,placcment of c•i,ting Jllbs it I\ going to I><' 
increasing!~ unsaci,factt•r~ lo rely for a '"lullon to th1' pr.,blcm 
on either thC' npcrauon of market l'orcc' nr .t proc.::c" of 
macroccnnomu.: pohq.-malt.mg whu:h look' no more than '"o or 
three ~car- into the lutur<''. Sec (_lt>). 

•••ror a comprchcn,I\< anal~,;, 'cc [J71 

Table 11.AJ. ~at npndlture In wb-Sahanan Afrka, 1915-1990 

80 

Number of counlric' 

Mosl recent Per capila 

llcm 1990 date Rising !'ailing (1980=198711) 

GDP per capital!/ S87 3S2 (1987) II 36 0.60 

Governmenl expenditure 
as pcrcen•age of C.DP 30.6 31.0 (1987) 20 18 0.61 

Percen1age of governmen1 

expcnd11ure: 
18.2 (198S) 7 17 O.SS General puhlic services 19.9 

Defence 12.1 10.0 (191JS) 7 18 o.so 
Education 14.9 13.0 (1985) 12 17 O.SJ 

Health S.I 4.9 (198S) 13 16 O.S8 

Economic services 26.4 22 . .S (198S) l.S 14 0.42 

Agricullure 7.9 6.8 (198S) 13 12 O . .SI 

ln1eres1 paymenu S.8 13.4 (1986) 3.S I 1.09 

Souru: f'ran.;cs S1ewar1. "Are adjustment policies 1n Arrica consistcnl with long· run 

development needs?". ~·tlopmtnt Policy Rn-,_, vol. 9 ( 1991 ). p. 428. 
I· Calculaled hy mull1ply1ny GDP per capila 1987 by shares of GDP going 10 variou~ 

11Cclor1 for mos1 rccenl date. 
ri; In con11an1 dollar prices. 
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Mean 
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scbooling 
1990 

Sc ica I is IS. 

tecbnicians per 
1.000 people 
19&5-19119 

R .t D scientists. 
lccbniciam per 
10.000 people 

1915-1919 

Tertiary 
gradaalts u 
pcrccn1asc 

ol agc group 
1916-1911 

Adull 
literacy 

RIC 

(pcrccn1asc) 

COlllbi.cd priaary 
Hd RC'Olldary Kklol 

carolmcn1 ra1__, 

1'70 1911· 1919 

Angola 
Bc111n 
Borswana 
Burkina Faso 
Burundi 
Camcrooo 
Cape Verde 
Ccn1ral African 
Republic 

Cbad 
Comoros 
Congo 
Core d·tvoirc 
Djibouri 
Equarorial Guinea 
Erbiopia 
Ga boa 
Gambia 
Ghana 
Guinea 
Guinea-Bissau 
Kenya 
Lesotho 
Liberia 
Madagascar 
Malawi 
Mali 
Maurirani.a 
Hozambique 
Namibia 
Niger 
Nigeria 
Rwanda 
Sao Tome and 
Principe 

Senegal 
Somalia 
Sudan 
Swaziland 
Togo 
liganda 
Unil~d Republic 
or l'uzania 

Zaire 
Zambia 
Zimbabwe 

l.5 
0.7 
2.4 
0.1 
0.3 
l.6 
J.7 

I.I 
0.2 
1.0 
2.1 
1.9 
0.3 
0.1 
1.1 
2.6 
0.6 
J.5 
o.a 
0.3 
2.J 
3.4 
2.0 
2.2 
1.7 
0.3 
O.l 
1.6 
1.7 
0.1 
1.2 
I. I 

2.3 
0.1 
0.2 
0.1 
3.7 
1.6 
1.1 

2.0 
1.6 
2.7 
2.9 

1.2 

0.1 

1.4 

0.9 
0.2 

0.4 

0.2 

4.4 

?.2 

0.6 

1.9 

J.J 

1.0 

0.7 
0.2 

0.6 
0.3 
0.2 
0.3 

0.4 
0.1 

1.2 

0.2 
0.8 

0.3 

0.2 
0.7 
0.J 
0.4 
0.1 
0.2 

0.1 

0.2 
O.J 
G.I 

0.1 

0.4 
0.7 

0.1 

0.J 
0.2 
0.2 
o.s 

41.7 
23.4 
73.6 
11.2 
so.o 
S4.1 
Sl.0 

37.7 
?9.1 
61.0 
S6.6 
SJ.I 
19.0 
S0.2 
66.0 
60.7 
27.2 
60.3 
24.0 
36.5 
69.0 
78.0 
J9.5 
I0.2 
47.0 
J2.0 
34.0 
J?.9 
40.0 
28.4 
S0.7 
SO.? 

6J.O 
38.3 
?4.1 
27.1 
72.0 
43.3 
48.3 

6S.0 
71.8 
72.1 
66.9 

26 
SJ 
21 
21 
S7 

41 
22 
2? 

ll 

11 
60 
27 
3J 
47 
70 

S7 
26 
J7 
JO 
l2 

9 
24 
48 

27 
I 

27 
79 
4S 
29 

27 

70 

44 
19 
2? 
l8 
67 

40 
l4 
S4 

29 

4l 
S9 
23 
39 
74 
80 

SS 
SJ 
J6 
36 
JS 

JI 
49 
41 

J9 
J4 
37 
71 
66 
SJ 

41 

69 

SOfllrt: Uni1ed Na lions Development Programme, HIU'fUlll Dtwlllpm#ll ~ 1992 (New York, Odord University Press, J992). 
If Al proponion or North(• JOO). Nonh refers 10 OECD coun1ric1. 

nec11om. water stoppage. delays in delivery of parts 
and components, non-availability of engineering 
trouhleshooters. slow banking services etc. Modern 
factory \}Stems require the efficient services of a 
modern tertiary sector which canno! be operated 
efficient!} wi1hnu1 well-qualified professionals. Bui the 
indigenous supply of these professionals seems very 
'low ma1eriah11ng. Herein lies the central issue and !he 
challenge for lhe region in lhe 1990s. 

1\s could he e:iipec1ed, s1udies reveal a high re1urn ;o 
education for Africa. although the cakJla1ed figures 
could \Cr~ well he an underes1imation (see table 11.46). 
The private rate of return on higher education turns 
0111 to he .'2 per cer.t-a higher f1gur~ than in all other 
rcgwn,, as 1' lhe 2ti per cenl for sec1~ndary and 45 per 

cenl for primary education. The social rale of re1urns 
show 26 per cent for primary. 17 per cent for secondary 
and 13 per cent for teniary education. Bui thc,e rates 
could be an underestimation if lhe lrue externality 
values of education and long-run needs of lhe region 
were impu1ed in lhe calcula1ion. 

Given the realilie' and the importance of educalion 
and !raining for technical progre'' in indus1ry, the 
following quolation 'eem' to deserve 'pecial a1ten110n: 

"An alarming clemen1 in the pre,ent siluation i' that 
1he gap in "ience and lechnology be1ween the 
developed and developing nalion' i' widening. Thal 
has to be somehow arrested. The:e 'ecm' no wa~ 0111 
e"<cepl IO dc\i~t measure' intcrna1ionally. and 'eek 

' 
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- Enrolled 
Country Population Total enrolment Total enrolment 

and item Males Females Total (millions) per 1,000 persons in I97S 

Alg~~ia 88126 399S7 128 083 23.8 S.382 12 801 

Denial! 3674 2 441 6 ns 4.2 1.4S6 1 lSl 

Botswana 1 770 491 2 261 1.2 1.884 1699 

Burkina Faso 2428 2 1S8 4 S86 8.S 0.540 2609 

Buruadjl/ 4 024 1 S27 S SSl 4.8 l.1S6 1099 

Cameroon 54 706 38 94S 93 6Sl 11.2 8.362 36 262 

Central African 
Republic 1 077 886 1963 2.9 0.677 1972 

Chad 192"1 719 2646 S.4 0.490 714 

Congo 11887 IS IOI 2699S 2.1 12.BSS 7125 

COte d'lvoireli IS S61 9 767 25 328 10.7 2.367 IS 7S8 

Egypt .538 882 362 389 901 271 S0.2 17.954 377 49S 

Ethiopia S300 s 300 47.4 0.112 4 969 

Ga boa 6712 3 25S 9967 1.1 9.061 24SO 

Ghana 26S34 8 7SS 3S 289 14 2.S21 18 919 

GuiacaR/ 3 736 1 376 Sll2 S.4 0.947 1 SIB 

Kenya 4S24 I 077 s 601 22.4 0.250 s 468 

I..aotbo 760 843 1603 1.7 0.943 547 

Liberia£/ 169S 627 2 322 1.9 1.222 8Sl - Libyan Arab 
Jamahiriy~ 27000 27 000 3.8 7.lOS 4 888 

Madagascar 9 287 s 231 14 Sl8 10.9 1.332 7 S04 

Malawi 852 92 944 8 0.118 S29 
Mali S S77 2 OS9 7636 8 0.9SS s 008 

Mauritaniall 1 641 361 2002 1.8 1.112 1 004 
Mauritius SS2 311 863 1.1 0.78S l(i32 

Morocco 11808 s 434 17 242 24 0.718 13 3SO 
Mozambique 76S6 1662 9 318 14.C: 0.625 9 401 

Niger 730 63 793 '.'.3 0.109 233 
Nigeria!/ 79 274 7 722 86 996 90.6 0.960 27843 

,. 

Rw•nda 18 626 14 837 33463 6.i 4.994 9 6t0 
Senegal 3 3S3 I 431 4 784 7 0.683 8 182 
Sierra Leonel/ 838 SS8 1 396 3.6 0.388 799 \ 

Somalia!ll 4 S72 1 361 s 933 S.4 1.099 1 824 
Sudanll/ 19 S06 6104 25 610 21.9 1.169 8 996 

Togo 4 841 1 992 6 833 3.4 2.010 s 118 
Tunisia S9 S67 311S9 90 726 7.8 11.632 SS 974 
Ugandall s 760 732 6 492 lS.2 0.427 3 296 
United Republic 
of Tanzania 24.7 

Zaireal ISS 94S 71062 227 007 31.7 7.161 S4 90S 
Zambiaal 3 229 1 338 4 S67 6.9 0.662 2 377 

... Zimbabwcll 224 32 2S6 8.7 0.029 1 312 

TOTAL I 194 161 643 862 1 ii38 023 S32.3 3.4S2 716 722 

Average 2.806 
Standard deviation 4.092 
Number of countries 40 

Sourct: Human Raourcts and Industrial Ckvtlopmmt in Africa (UNIDO PPD.208, 11 December 1991) p. 14. 
If Dara refer to 19116. 
!21 Data rerer 10 1988. 

" D111 rcrer 10 1980. 
II/ Dara rerer 10 198S. 

" Dara rerer 10 1982. 
II Data refer 10 1984. 

their implementation 10 make a start in narrowing imbalance and lo stem the do\l.nward slide 1ha1 has 
this gap. Though 1he widening of the gap seems to be its own dynamism because of failings in human 
inherent in the present scheme of things, a well- nature, often loaded with selfish trai!s. Thc'c 1r .. :1, 
1hough1-ou1 mechanism can make ii reversible. It i' a arc amply reflected in the policic' puf\ucd by man; 
\Cf) complex ~i1ua1ion that ha~ to be resolved. and groups and mo\I of the gowrnmenls. "• 
concerted effort~-rather. movements-on a global 
scale have lo be mounted lo brmg correction~ lo the •se~11x1 
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Box 11.7. Needs for technological-capabillty-buldlng In Tropical Africa 

In the last two years. a recurring theme in designing 
new mechanisms for African development 1s the 
question of capacity-building_ In an incisive but wide­
ranging symposium 011 the theme of scientific­
institution-building in Africa. convened by the lr.ter­
national Centre for Insect Physiology and Ecology, 
the African Academy of Sciences and the United 
States National Academy of Sciences. and held at 
Bellagio. Italy. in March ·gas. the following distin­
guishing features of the sdence capacities in Africa 
today were recogni;:ed: -

fa) The traditional system of science and tech­
nology education through guilds and apprenticeships 
was superseded during the colonial period by formal, 
whi:e-collar-oriented education, which has resulted in 
most young Africans being "stranded midway between 
traditions to which they cannot wholly return and a 
modern. science-based society at which they have not 
yet arrived": 

(b) Ttie national education systems are now. in 
these times of deficit economies. not able to foster 
excellence. nor to reward innovation and achieve­
ment. The teachers are poorly paid, poorly trained, 
and overworked: learning is often by rote. and the 
sciences and mathematics are of low quality and of 
little relevance: 

(CJ The national research systems have a narrow 
focus and "have primarily aimed at short-term solu­
tions to specific problems rather than at strengthening 
African capabilities to solve generic problems". 

Even though, in the recent past. the promotion of 
the idea of capacity-building was frowned upon in 

Africa by the aonor community, the Africans and their 
Governments have consistently espoused the cause of 
institution-building and human resource development 
It is part of the reason that African educational 
programmes consume 35 per cent or more of 
government budgets. 

The problem of capacity-building can no longer be 
tackled piecemeal or on a fragmented time-scale. It 
needs a coherent regional perspective, as well as a 
long-term commitment to the cause. In its long-term 
planning for the years 1992-2000, the African 
Development Bank has baldly suggested that an 
endowment fund. witti an initial sum of $500 million, 
be set up to provide some 100 professional positions 
at its headquarters in Abidjan, and at least another 150 
professional positions located in carefully selected 
centres of excellence in Africa, in order to provide the 
intellectual resources to design and advance growth­
promoting policies and programmes that would assist 
the process of economic integration in Africa. 

Hard on the heels of the Bank's proposal has come a 
similar but larger proposal by the Independent Group 
on Financial Flows to Developing Countrif.s, reporting 
in June 1989, which argued that OECO countries 
should establish an endowment fund of $1 billion, to 
be administered by the African Development Bank. 
The Fund would be used to develop African leader­
ship in policy-making, and professional. technological 
and managerial sectors, in order to confront-on a 
systematic and informed basis-the pressing and 
overwhelming crisis the continent is facing today. 

Source: Thomas R Odhiambo. "Designing a science-led 
future for Africa-a suggested framework", Technology in 
Society. vol. 14 (1992), pp. 127-128. 

Table llA6. Affl'llP marn Oii ed!Kation it, ft1io11 
(Percen1age) 

Social Priva1e 

Region Primary Secondary Higher Primary Secondary Higher 

Africa 26 17 13 45 26 32 
Lalin America 26 18 16 32 23 23 
Southern Europe and 
Wesiern A5ia 13 10 8 17 13 13 

Advanced area,,tl 11 9 12 12 
Asia and Pacific 24 IS 12 34 16 18 

Souru: K. Gannico11. "The economics or educalion in Asian-Pacific developing 
coun1rie1", Asia Pacific Economic LitnanlTt, vol. 4, No. I (March 1990), p. SO. 

II Developed countries. 

G. ~orth Africa and Wntrrn A\ia 

I. Short-run outlook 

l in..:cnain!\ C<>n!lnue' 111 he,ct the region for a 
\ar1cl\ ot rc:a,11n,. 'u..:h a' the aftermath of the Per,ian 
(i111t "ar. unpredictable oil pn..:e' and the difficult 
·\rah-1,rach pca..:c procc:". Scvenhelc"· recon,1ruc-
11,1n and ddcn..:c C\pcnd11urc' 'hould gi\C a maJor 

'hort-run boo't !o aggregate regional demand. 
lnve,tments for modernization and diversification of 
industries along with privati1ation are expected to 
bring long-run positive effect,. 

In North Africa, MVA growth rose from 1.5 per cent 
in 1990 to 3.1 per cent in 1991; in 1992 MVA is 
e"pected to grow by 4.2 per cent and in 1993 by 4.9 per 
..:ent. Tht, recovery pattern mirror' that of GDP 
growth. In We,tern Asia. MV A i~ e"pected to bounce 
back with 7J per cent growth in 1992 from 3.1 per cent 
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grn\\th m 1991. ~1\'A growth of td• per cent is 
n.pected m 199.l The growth pattern of M\"A and 
CiDP for both subregions combined can be seen in 
figure IL~. It is remarkable that so far as industrial 
productit~n is concerned. the destruction wrought by 
the Persian Gulf war appears to ha\·e had little direct 
impact. except in Iraq. Jordan and Kuwait. The 
indirect impact. howe\·er. especially of the return of 
migrant worker!>. seems enormous and far-reaching. 
abme all in the poorer countries of the region. 

(a) Tht• Persian Gulf crisis and migram 1.-orkers 

With the outbreak of the Persian Gulf crisis an 
estir?ated 2 million migrant workers and their 
dependants \"acated the crisis zone and left for their 
respective home countries-to Egypt ( 700.000). Jordan 
and the Israeli-occupied territories (350.000). Lebanon 
(60J)(>0). the Syrian Arab Republic (I I0.000) and 
Yemen 1880.000). thus causing se\'ere economic and 
social difficulties in those countries and territories. The 
migrant workers represent a significant percentage of 
the economically acti\·e population. The number of 
returnees was large in absolute and relati\'e terms. 
particularly in Jordan and Yemen. They caused a 
sudden increase of 8.4 per cent in the resident 
population of Jordan and 7 per cent in that of Yemen 
by the end of 1991. 

The sudden unplanned return flow of relati\'ely large 
numbers of jobless migrant workers has aggravated the 
already excessi\"e unemployment rates. These rates 
increased 10 le\"els that were both economically and 
socially critical after the outbreak of the Persian Gulf 
crisis. and they exceedeJ an <."Stimated 30 per cent in 
both Jordan and Lebanon. In Jordan the returnees 
ha\'c caused a sudden IO per cent increase in the labour 
force. in the Syrian Arab Republic 4 per cent. and in 
Yemen 15 per cent. 

The Persian Gulf crisis has caused great losses to 
labour-exporting countries in Western Asia. estimated 
to exceed $45 billion. Officially estimated losses in 
Egypt amounted to $20 billion. apparently including 

- ---...-

loss of property and bank deposit accounts left behind 
in the war zone by Egyptians. In Jordan the Central 
Bank estimated the loss at S8 billion. including a 
$2.9 billion loss of Jordanian assets and bank accounts 
in Kuwait. In Lebanon the total loss incurred by the 
countr\' due to the Persian Gulf crisis was estimated at 
SJ.89 billion. Government estimates in the Syrian 
Arab Republic indicate that the total loss amounts 
to S2. I 79 million. excluding losses of the Syrian 
community in Kuwait. estimated at S9.174 million. In 
Yemen. officials estimated the direct lesses resulting 
from adherence to United Nations sanctions at more 
than S 1.384 million. This is O\'er and above the loss of 
concessional loans from the Arab Fund for Economic 
and Social Development and the Kuwait Fund for 
Arab Economic Development. and the annual grants 
that were provided by Kuwait and Iraq for budget 
support. In the territories occupied by l5rael the loss 
was put at $15 million a month (excluding $120 million 
annually in financial aid provided by Saudi Arabia and 
Kuwait). 

Most damaging to labour-exporting countries was 
the substantial loss in remittances cf migrant workers 
to their respective home countries. These countries arc 
hca\'ily indebted and have become increasingly 
dependent on wor'~crs· remittances m partially 
financing their chronic trade deficits and servicing their 
external debt. Combined total workers' remittances 
during the 1980s lo Egypt ($32 billion}, Yemen 
($11.8 billion). Jordan ($9.9 billion) ar .. the Syrian 
Arab Republic ($4 billion) exceeded $57 billion (see 
table 11.47). In Egypt. remittances in 1989 exceeded the 
country•s merchandise exports by 13 per cent. and 
helped to finance 55.5 per cent of the trade deficit. In 
Jordan. workers· remittances represented 56.5 per cent 
of merchandise exports in 1989. and financed 85.5 per 
cent of the country·s trade deficit. In Yemen. 
remittances up to 1987 exceeded by far the country·s 
merchandise exports. 

Demand for health and social scr\'ices and public 
utilities have increased considerably. and the sudden 

T8ble IU7 • ........_ eccrwllls IO~ 18bow-aportills -•rift 
la N111t• Mrka ud Wntml Allll, 1911-l"' 

E1ypt Jordan Syrian Arab Republic Yemen 

Remillanea Remittancu Rcmiuances Remittanc:n 
and lrade and trade and trade and uade 

Remittanc:u deficit ratio Remittancu deficit ratio Remittancu deficit ratio Remittanc:e1 deficit ratio 
Year (million dollars) (percen111e) (million dollars) (pcrcentap) (million dollars) (pcrcen111e) (million dollars) (pcrcen111e) 

1980 2 696 88.I 794 S0.9 747 40.8 I 609 67.2 
1981 2 181 SS.7 I 033 49.6 436 19.9 I 33S S7.9 
1982 2 439 6S.7 1 Oil S0.9 411 2S.2 1 S91 61.8 
1983 3 666 80.4 I 110 S2.3 387 18.4 I 6S2 68.9 
1984 3 693 63.7 1 237 71.9 321 17.3 1 S21 72.6 
198S 3 212 61.6 1 022 62.4 3SO 16.7 1 214 73.S 
1986 2S06 ss.2 1184 83.0 323 24.4 864 72.1 
1987 3 604 72.4 931 63.9 334 38.4 I 018 66.7 
1988 3170 S7.I 89S 63.4 360 S6.4 S81 42.2 
1919 4 2S7 ss.s 627 IS.S 3SS 3S.811 438 39.2 

TOTAL 32 024 63.6 9 922 60.9 4 02-4 29.6 II 823 63.4 

Scwc1: Unilcd Nation• Economic and Social Commiaion ror We1tern Alia, baled on databa1e ol 1hc Dcparcment ol ln1ernalional 
Etonomie and Social Atraira ol 1llc Unilcd N1tion1 Scere1ariat. 

II Trade balan« recorded 1urplu1 in tbat year. 
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Figure 11.8. Growth nites of GDP. MVA •nd runuf.cturing employment. 1~1993, and lndustrt.I structunil chlinge. 
1980-1993: North Afriat •nd Western Asia 
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and massl\e number of returnees continued to place 
enorm••U"' .. trains on social ser\ices and physical infra­
.. tructure in labour-e'.\porting countries. According to a 
recent stud~ (39). the absorption cost of the returnees 
m Jordan is estimated w be $3.1-' billion O\er a 
three-year period. In the Israeli-occupied territories. 
Palctinian estimates set the cost of inv~tments 
required h> create jobs for the unemployed at between 
SI. 5 hi Ilion and S2.5 billion. of which an estimated 
S31Ml million to S470 million are required in the 
industrial sector. 

In .. ome other respects. Egypt and the Syrian Arab 
Republic gained from the Persian Gulf crisis. As 
modest oil e'.\porters. the increase in oil prices brought 
them additi,mal revenue. Both countries. particularly 
Egypt, gained by obtaining debt forgi\·eness from their 
major creditors. The Government of the Syrian Arab 
Republic managed to secure the agreement of donor 
countries. including Kuwait and Saudi Arabia. to 
e'.\tend economic assistance in the form of soft loans 

and grants. By mid-April 1'>91. firm wmmitments 
made by donor countries were in the order of 
S !. 971 million . 

Major debt forgi\·eness was granted to Egypt by 
Western countries and members of the Gulf Coopera­
tion Council (GCC). The external debt of Egypt has 
decreased by around $20 billion as a result of the 
Persian Gulf crisis. Saudi Arabia. the United Arab 
Emirates and Kuwait cancelled Egypt's outstanding 
$6 billion debt. The United States cancelled $7 billion 
of Egypt's military debt. In recognition of its efforts in 
implementing IMF recommendations. Paris Club 
creditors also cancelled at least 50 per cent of Egypt's 
go\·ernment-to-gm.·ernment debts in May 1991. 

(b) The grou·rh performance of manufacturing 

Preliminary estimates of manufacturing statistics for 
the year 1990 (table 11.48) show that the sector 
experienced a very sharp decline in its activities. 
recording. at current prices. an average annual rate of 

Tallle 11.41. P~ ol tile wlateaille MdOr ill WHlenl Asia, 1911-1"8 
(Percentage) 

1988 1989 199()1/ 

Economic: grouping, 
reginn and Share Annual Share Annual Share Annual 

country ii: GDP growth rare in GDP growth rate in GDP growth rate 

GCC countries 
Bahrain 18.4 58.3 18.4 3.4 11.0 -37.0 

Kuwait 13.5 -6.1 14.4 22.5 

Oman 4.2 10.0 4.2 11.8 4.2 1 J.:! 

Qatar 14.3 49.4 13.0 0.2 11.6 -2.0 

Saudi Arabia 8.6 7.3 8.1 3.1 7.~ 3.9 

United Arab Emirates 9.4 0.5 8.6 5.6 7.l 5.6 

Total, A 9.7 6.6 9.4 1.5 7.5'¥1 1. 7S-' 

Diversified economics 
Egypt 12.6 -17.4 12.6 1.3 15.4 9.2 

Iraq 10.1 8.4 10.0 8.4 

Jordan 10.1 16.6 11.1 -17.3 7.9 -39.2 

Lebanon 12.6 53.8 12.6 ·1.1 9.1 ·24.5 

Syrian Arab 
Republic: 9.0 -58.5 15.3 88.7 13.8 0.2 

Total, B 11.3 -lS.9 12.2 14.5 13.~ o.SL' 

Lc11t developed 
c:o11ntrics 
Yemen 11.2 36.0 11.3 22.3 11.6 2.8 

Total, C 11.2 36.0 11.3 22.3 11.6 l.8 

Total, A, B and C 11.6 6.7 10.6 11.1 9.41' -18,.., 

Sor«n: The Lcacue of Arab States and others, 17IL Unifild Arab E<onomK Rqon 1991 (Tuni1, 
1991); and TM NCB Economist. vol. I, No. 1 (Jedda, 1991). 

al Estimate1. 
IV Exc:ludinc Kuwait. 
51 Excluding Kuwail; i( included (MVA 1990 ror 6 months only), growth r11e would be • 12.S 

per cent. 
GI Excluding Iraq. 
If EHluding Iraq; i( included (MVA 1990 for 6 months only), growth rile would be -26.8 per 

cent. 
11 F,xcludin& Kuwall and Iraq. 
II Including Kuwe11 and Iraq. 
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negall\ c gr.11.1. th of IS. 7 pc:r cent compared to a 
rdall\ d~ good performance of I I. I per cent growth in 
19!<9 land f:t.7 per cent in 19!i!!)_ This deterioration is 
primaril~ due lll the decline in MVA in both lra4 and 
Ku1.1.ait d~1ring the same year. Ho1.1.e,·er. if both 
countries· contribution to growth are excluded. 
manufacturing performance in the region remains 
meagre. recording an annual growth of L4 per crnt in 
1990. 

Table IL4M also shows that the GCC subregion 
experienced "3 slower deceleration in its manufacturing 
adivitics compared to the rest of the region. Thu~. 
while the GDP growth rate of the GCC subregion, 
e\cluding Ku1.1.ait. dropped in 1990 by 5.8 percentage 
points relati,·e to that achie,·ed in 1989, the drop in the 
diversified economics (as against oil-dependent eco­
nomies ). excluding Iraq. wa!' more grave. around 
13. 7 percentage points. 

Despite these ad\o·erse developments, the level of 
industrialization in the GCC subregion continued to 
ad,·ance during the last few years. particularly in Saudi 
Arabia. Bahrain and the United Arab Emirates. 
Moreo\·er. the manufacturing sector in the diversified 
economies continued to dominate the growth per­
formance of regional manufacturing acti\·ities. 

Manufacturing statistics at the branch level are not 
available for 1991. It has been reported. however, that 
the general performance of the manufacturing sector 
was also relatively weak during this year. and 
continued to suffer from technical. financial and 
marketing bottlenecks. O\·erall growth for the whole 
Westew Asia region is estimated to have been slow. 
with some industries. mainly food. beverages. clothing 
and construction. having benefited from increased 
demand for their products. In the GCC countries. 
gro1.1.th performance has reportedly been better than in 
the re~t of the region. 

In the GCC subregion. the manufacturing sector. 
particularly in Saudi Arabia. is expected to recei\·e a 
strong impetus from the reconstruction work in Kuwait 
(sc:e table 11.49). This will be supported by the GCC 

Tllble ll.A9. Estilutes of npndihlm for 
l"IC'OllSlrattion ill Kuwait 

llem Billion dollars 

Damage to oil fields. 
petrochemical and refining sites 8.S 

Power netw'>rk 1.0 
Pons. airport. Kuwair airways 2.0 
Vehicle Oect S.0 
Telephone and communications 1.0 
Residen lial housing 2.S 
Hotels O.S 
t.:rban infrastructure 0.S 
Medical facilities O.S 
Son· vehicle retail and 
wholesale goods 1.0 

Gold reserves O.S 

TOTAL 23.0 

Sourrt: Economic and Social Commission for 
Western Asia (ESCW /\), "Recent 
developmcnu and prospu15 1n the 
manufacturing aector in rhe ESCW A region· 
(March tQ92) 
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economic agreement "hich allows free !low of good' 
and services among its member countries. The 
constrnction materials industry is anticipated to benefit 
most. since it suffers from capacity underutilization. 
Fabricated metal products and cement. which are 
currently selling at below the a\·erage world price. 
shoultl be able to offer competiti,·e prices. Currently. 
inter-GCC trade still accounts for less th:m 7 per cent 
of the subregion's total trade of approximately 
S90 billion a year. 

Industrialization in the coming two years will mainly 
be dominated by the planned expansion of existing 
major industrial projects. This is projected to require 
more than SIO billion over the years 1992 and 1993. 
Most of the projects involve expansion of existing 
facilities, the majority of which are in the petro­
chemical industries. Financing will be sought from the 
commercial sector and not by concessional loans. 
Forms of financing would be either equity financing or 
foreign borrowings. 

The Persian Gulf crisis has revealed several 
structural factors and risk elements that will affect the 
business climate in the subregion for some time to 
come. It may take longer for the private sector to 
regain its earlier level of activities and strength. 
Nevertheless. GCC countries will be more concerned 
with the sluggish growth in world energy demand in 
1992. and with the impact of induced lower oil prices 
on their development plans. 

In the fertilizer industry. increased d:mand for food 
caused by world population growth and changing 
consumption patterns, limitations on the availability of 
arable land. and the introduction of more intensive 
cropping and of higher yielding plant varieties. have all 
resulted in increased fertilizer requirements. Combined 
consumption of nitrogen. phosphate and potash 
nutrients will increase by 2.2 per cent per annum 
through the year 2000 (Stanford Food Research 
Institute estimates). The largest sources of demand for 
these nutrients are expected to be in Asia, particularly 
China and India. 

The Arab fertilizer industry therefore has good 
market opportunities in the 1990s, at both the regional 
and international levels. However, the international 
fertilizer market is cyclical in nature a~ a result of 
factors such as farm income, weather conditions. world 
fertili1er capacity and government policies. These 
fluctuallons will have a major impact on the Arah 
fertilizer industry. 

In petrochemicals. the GCC countries need to 
formulaic a joint strategy in order to strengthen :heir 
position regarding an agreement with the l'.EC on 
petrochemicals tariffs. An alternative is to negotiate a 
full trade pact with the EEC. covering petrochemicals. 
aluminium and refined petroleum producb. 

However. 1hc EEC is not expected lo provide major 
market opportunitic' for GCC producer' in the 1991h. 
The drop in energy prices in 1992. which 1s e\pectcd to 
continue during the re't of the I 99!h, i' likely to 
provide the industriali1ed countrie' with a compc1111ve 
advantage for 1he cstahl;shmcnt of the increa\Cd 
petrochemical capacity !hat will he required in the 
current lb:ade. h1rthcr in\e,tmenl in 1.1.orld-,cale 
facihllc' 1.1.ill lhcrelorc he ha,ed on 1he proximll~ of 
produc11nn 'ite' lo market,. nr on the pro"mlt\ of 
fcelhtock 'ourcc' in ca'c cncr~~ -rich co11ntr1c' ,11ch a' 
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SauJ1 .-\rah1a are preparro tn offer subs!anual 
dM:nunts on international energy prices. 

In Ku1Aait. the outlnok for national reconstruction is 
still uncertain. The extent and nature of the 
reha..,ilitatinn •lf Ku1Aait"s industrial base is still to be 
Jec1ded upon. The strong inclination is not to 
rehabilitate and repair the three domestic refineries 
I"' ith combined refining capacities of 500.000 barrels 
per day). but to invest instead in downstream facilities 
and buy refineries and retail market shares in Europe. 
~.nth Ameri'"-a and East Asia. This. howe\·er. will be 
dictated by national security 1.:onsiderations and 
market a.::cess in the long-run. Such a r>->itcy would 
imply restricting the economy of Kuwait t. che role nr a 
rc•nfi,·r econnmy. with limited employrP,.nl opportuni­
ties offered to the Kuwaitis in the pro~ .. ..:tive sectors. 
particularly in industry. 

In Bahrain. the Government will continue l<' pursue 
di\ersification of the econom\" in 1992. with emphasis 
on the promotion of industriali1a1ion. GO\·ernment 
policy will be to facilitate inward indu .. trial im·estment. 
and the implementation of a number of major projects 
to foster economic grm.\lh. At the same time. increased 
auention will be giwn to the promotion of light 
industries. which are ,·iewed as one of the pillars of the 
economy. This policy will be supported by the 
establishment of the Industrial Development Bank of 
Rahrain. the prO\ision of appropriate industrial 
facilities and the creation of the proper em·ironment to 
attract foreign im1cstment. The Government of Bahrain 
has already initiated efforts aimed at cutting red tape 
and other regulatory requirements. All these efforts, 
however. will only come to fruition in the longer run. 

The GO\·ernment of Bahrain is directly im·oh-ed in 
industrial development through a number of major 
projects. These included two desalination plants. the 
sec.ind dry dock of the Arab Shipbuilding and Repair 
Yard. and the new port and industrial area at Haddid. 

Implementation of all these proposed projects will be in 
progress by 1993. 

The main objecti\·es of the Industrial De\·elnpment 
Bank. the establishment of which is under way. is tn 
prO\·ide concessional !oans with long repayment and 
grace peri,lds to promote both new and existing small­
and medium-scale industrial enterprises and projects. 
This is considered to be \·ital for the de\·elopment of 
light and small-scale industries_ The authorized capital 
of the Bank has recently been declared to be 25 million 
dinars (approximately S66 million at the time of 
writing)_ 

The Government in Bahrain is pianning 10 establish 
an industrial development dire.::toratc di\·ided into fi\·e 
key sectors to coordinate operations with the aim of 
stimulating further growth in these areas. The key 
sectors arc petrochemicals and plastics. pharmaceutical 
and medical equipment. aluminium. engineering indus­
tries and craft industries. 

In Oman. the Government will try to induce pri\·ate 
investment in the development of industrial minerals. 
Local supplies of marble. limestone. dolomite. gypsum. 
silica. clays. lateritc. asbestos and other materials are 
reported to offer good prospect~ for the domestic 
construction sector and for exports. The outlook for 
joint ventures between the private and the public 
sectors. or between domestic and foreign companies 
seems promising. 

In Turkey. the manufacturing sector is expected to 
lead the economy. as has been the case o\·cr the rast 
decade. Increasing demand for Turkish manufactures 
by countries in the region is likely to continue. 
providing a major impetus to industry (see table 11.50). 
Chemicals. iron and steel and electrical prodlJcts are 
doing well. Additional export d.-mand could also arise 
from the newly independent 5•ates of Azerbaijan. 
Kazakhstan. Kyrgyzstan. Tajikistan. Turkmenistan 
and Uzbekistan. 

Table 11..50. C..-dity nports DfTurby, 1"4-lft911 
(Million' or dollars) 

Commodily 1984 1985 1986 1987 1988 1989 

Industrial crops and forestry produclS, 492 659 495 431 696 672 
of which 

Cotton 168 170 139 20 141 160 
Tobacco 216 330 270 314 266 480 

Live animals and sea produclS 343 265 325 356 337 329 
Mining and quarrying producis 240 244 247 272 377 413 
Industrial producis 5 144 5 995 5 324 8 065 8 944 9 088 
Processed agricultural producis 808 647 667 954 885 918 
Manufat1;ired produc"· 4 336 5 348 4 657 7 111 8 OS9 8 170 
of which 

Textiles and clothing 1 875 1 790 1 851 2 707 3 201 3505 
Hides and leather 401 484 345 722 514 604 
Chemicals 173 266 3SO S27 734 774 
Petroleum produclS 409 372 178 232 331 2S4 
GIHs and ceramics 146 190 IS8 20S 233 2S8 
Iron and steel S76 969 804 8S2 I 4S8 I 349 
Metal products and mac!linery 134 4SO 263 788 383 219 
Electrical equipment and products 100 119 130 293 294 234 

TOTAi. 7 133 7 9S8 74S7 10 190 11 662 II 627 

Sourct: Of.CD, F,e"'wmic S111WY of Tllrlfly (Par11. 1990). 
II Excluding 1ran111 trade. 
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lndu .. trial gr.nqh pw-.pects -.eem essentially good. 
The region a-. a wh<lk has abu,dant capital resources. 
e'p(.-cially ,;ii. a huge and growing domestic market for 
manufactured g<•<ld,. and (.jo,ernments willing to 
Jt,c:r..ify 1hc: e.:onomy and male it more efficient. if 
nc:ce-. .. ary through greater emphasis on the pri,·ate 
.. c:ctnr. 

One <•f the greatc:st chalkngc::. facing the region. 
howc:\er. i .. the ta,.k of do.,ing the gap in weaith and 
indu,1riah1ation between the <lil and non-oil producers. 
The: indu .. tnal gww th of the former has been 
n:markabk as in the case of Saudi Arabia. The oil 
pruduceh are expected to forge ahead towards further 
mdu .. 1riali1ation through upstream and downstream 
irne .. tmen•s based on oil. This usually inrnlves highly 
capital-. energy- and 1echnolog_1.·-inten-.i,·e industries. 
The: diwr .. ifo:ation efforts are accompanied by 
P"\\c:rful incenti\e prmisions .. uch as free trade zones. 
1c:ro-interc:st loan ... low cost.. of water. clectricity and 
••lhc:r form .. of energy. of feedstock from petroleum 
dc:rl\ames and of smelter input materials. as well as 
indu .. trial .. irc:s and modern infrastructure. including 
tc:kcommumcation... transport. and harbour and 
airport facilitic: ... Furthermore. relatively cheap labour 
fr•lOJ nc:ighb.mring countries could be em1Aoyed. 

:"'on-oil producers in the region. in contrast. are 
1Mtally o\er-populated with limited natural resources. 
lo\\ prodm:ti\ity and wages (see table: 11.51). In 1990. 
for '"'lance. IJbour producti\it} (MVA di,·ided by 
number of workers) in Egypt was $7.122 compared 
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'-'ith S55.973 in Kuwait. Unless concerted elforts are 
made. the gap could widen and peace and security in 
the region could be further jeopardized.• 

For the region as a whole. labour productivity has 
been declining relative to the North American level (see 
table 11.52). The relative productivity index dropped to 
111.7 per cent in 1990 from 3Ll per cent in 1970. All 
industries recorded significant drops. the lone excep­
tion being non-ferrous metals. which benefited from 
aluminium smelting acti•·ities and cement production. 
The iron and steel industry fell sharply from 35.2 per 
cent in 1970 Ill 20.4 per cent in 1990. Future trends 
should be closely fol101A.·cd to pre\·ent further decline. 

However. the situation is not hopeless. because 
countries poor in natural resources could extricate 
themseh'es from low-equilibrium growth by the long­
run accumulation of human capital. Indeed. in terms 
of literacy rates. sch.,ol enrolment ratios etc. (see 
table 11.53). the region seems to have done better than 
Tropical Africa. without matching the performance of 
the NI Cs. In fact. by 1990 many countries in the region 
had achieved over 80 per cent. or even 90 per cent. of 
the North•s a\·erage school enrolment ratio for primary 
and secondary schools combined (even though 
education of women is not encouraged in some 
countries of the region). Th~ corresponding figure for 

•some ob-cner' hne linked the Pcr•i;an Gulf er;,;, ru rcn,ion' 
crc;a!ed h~ the rncnme gap. for rn"ancc ... Iraq·, i"'a.'iun ,,f Ku,,.an 
tn .-\ugu'I 1'1911 j, rhc mo'I ,mktng cum pie of rhc pnliuc;al pre»ur"' 
rhat h;a\c been unlca•hcd h~ rhc reccnr cc•>n••m1c difliculti"' in th" 
Ar;&h ""rid ... Sec j.itl). 

Tllble 11.51. Sortll Afrka ad Wescmii "5ie: ..._.. pwdaliwit) ad 
~ ... anillp ill -..r.m.n.r. .,. ..... ,,. 

(In constant 198S dollars) 

Nun1berof 
w">rkers in 

MVA l!'anufacturing MVA per Wage per 

----- worker worker 
1980 1990 1980 1990 

Country (million dollars) (1hou51nds) 1980 1990 1980 199(! 

Algeria 4 303 6 77S 312 SIS 13 796 lJ 081 7 704 8 444 
Bahrain 
Egypt 4 328 7 697 868 I <181 4 987 7 122 2 842 2 768 
Iran (Islamic 
Republic of) JO 960 IS 119 470 796 23 311 18 99S 1·. 944 776S 

Iraq 2 243 4 672 177 192 12 6S9 24 328 4 S82 6 042 
Jordan 399 901 2S 44 16 172 20 2S8 4 343 .. 788 
Kuwait I 9SS 2 934 43 S2 4S S46 SS 973 JO 088 13 049 
l..ebanon 
l.1byan Arab 
Jam1t11riya 477 969 18 26 26 092 36 S6S II 092 12 S70 

!'oforoc.:o I 038 I 09S 191 367 s 44'.' 2 984 2 789 I 898 
Oman 
Qatar 
S1ud1 Arah1a s 819 14 361 
Syrian Ara~ 
Rcpuhhc I 640 I 492 19S 134 8 42S 11 110 233S 2 S70 
l'un111a 720 I 604 125 221 s 781 7 2H 2 682 J 170 
Turkey 7 ?7J 17 JOS 787 ?61 10 131 17 72R J 113 2468 
l'n1!fd Arah 
l·.m1r.tcl 400 HR 28 40 14 140 lJ 542 6HS s f1I.$ 

't'tmcn IM 206 7 II IS S.111 IR 6?0 3 61l? 
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\ T~ IUZ. ......._ ,.......irily _. ... --. per-mill Nertll A1rira _. 

Westen Asia as a ,.. ....... el Illa Nertll "-riraa ltftl, 1'11, 1• ud 1'91 - (la CODSIHI 198S dollars) 

Labour prochacrivily Wasc per worlr.cr 

laduslry 1970 1980 1990 1970 1980 1990 

Food producrs 22.63 17.49 13.IO 20.0S 22.76 19.21 
Bcvcrascs 27.6S 19.19 13.ll ll.S7 2.;.n 19.62 
Toblicco producrs 30.37 10.43 9.61 27.21 20.97 14.72 
Tes riles 23.32 ll.61 20.06 19.70 27.37 23.11 
Wcaria& appan:I 40.00 31.10 22.61 lS.41 33.22 24.~ 

Lcallacr and rur producls 40.SS 40.49 3S.72 22.41 30.Sl ?3.76 
Foorwcar, csdudia& rubber or 
plasric roorwur 62.96 lS.13 36.17 29.02 37.69 36.94 

Wood and cork producrs 34.89 29.SO 29.IS 21.22 31.11 31.28 
Furailurc aad fi11111n:s 29.74 32.70 30.66 22.43 ZS.IS 26.117 
Paper and paper producrs 24.30 20.94 IS.93 19.14 27.69 21.4S 
Prinria& and publisbiD& 23.?S 19.10 21.16 20.S2 2S.7S 24.0S 
ladustrial dlcmicals 11.61 14.S9 13.37 23.61 20.32 16.10 
Orbcr chemical producls ts.64 14.91 lS.37 lS.46 24.13 ?0.9S 
Petroleum refineries 26S.6S S7.21 99.26 33.61 31.49 37.12 
Misccllaamus pclrolcum aad 
coal rroducts 33.27 32.82 23.30 20.43 16.31 16.17 

Rubber products 26.24 32.41 23.27 19.79 30.S3 28.93 

- Plastic products a.c.c. 61.92 49.02 47.0I 11.29 32.47 21.12 
Poncry, cllina aad cartbcawan: 29.4S 2S.S6 27.89 17.54 ?S.60 18.60 
Glass aad &lass producrs 20.70 20.12 20.IO 16.0S 24.42 20.34 
01bcr --metallic miacral products 29.S3 26.S2 27.67 21.0S 27.63 26.69 
lroa and srccl 3S.1S 21.29 20.37 20.67 21.93 17.13 
Non-rcrrous mcrals 21.26 IS.19 33.12 14.16 17.26 19.03 
Mclallic products cscludiag 
macllincry 28.16 23.31 21.43 19.13 ?S.11 23.19 

Noa-electrical macllincry 23.Sl 21.41 21.71 16.93 22.31 21.70 
Elcc1ricial maclliacry 39.91 2&.42 22.37 22.41 30.40 19.3S 

, Tnasport cquipmcal 32.37 19.SI ls.IS 18.92 24.19 14.ll 
Prol'cssioaal and scicarific &oods 22.13 2l.S7 12.13 ?S.22 33.61 16.14 
Orhcr manuracrun:s 21.ll 27.02 26.27 13.26 U.69 22.41 

Toral maaufac111ria& 32.ll 24.8S 11.6S 24.IS 19.91 19.98 

Soun: .. · UNIDO darabasc. 

\\' 
T.W. IUJ. Nortll Africa_. Wam. Mill: ...._ apital illditllton, 1'71-1'91 

\~ Combined 
Scien1isl5 R 4: D Tertiary primary and 

Mean and technicians scienlisls and graduales as Adull secondary school 

\ Popular ion years of per 1,000 1echnicians per pcrcenrage lileracy enrolmen1 ra1iol1 
... {millions) schooling people in 10.000 people o( age group rare in 

Country in 1990 in 1990 198S-1989 in 198S· 1989 in 1986-1988 1990 1970 1988· 1989 

' 
Kuwait 2.1 S.4 64.4 10.2 4.2 73 77 97 

Qatar 0.4 S.6 26.6 7.9 43 82 

Bahrain o.s 3.9 43.3 2.3 77 9S 100 

Unired Arab Emirates 1.6 S.l 1.7 SS 72 94 ,. 
Saudi Arabia 14.9 3.7 2.S 62 lS 6S .. 
Turkey S6.S 3.S 27.S l.3 2.1 81 77 82 

... -

Syrian Arab Republic 12.1 4.2 3.6 4.0 6S 70 88 

Libyan Arab Jamahiriya 4.S 3.4 11.6 5.1 64 

Oman 1.5 0.9 6.6 3S 29 81 

Iraq 19.0 48 3.6 60 S6 77 

Jnrdan 4.0 s.o 1.1 S.6 80 , 
Tun111a 8.2 2.1 1.4 0.9 6S 73 81 • l..cban.,n 2.7 4.4 0.7 2.9 80 88 9S 
Iran (lllamic 
Republic of) S4.6 3.9 8.S C.9 0.9 S4 60 82 

t: 
Alacna ?S.O l.6 2.2 S7 Sl 81 

Morocco 2S.l 2.8 11 so 37 S2 
E1yp1 SJ.2 2.8 S.4 l.8 48 63 92 

Yemen 11.l 0.8 0.2 0.2 3? 

.~t: l:n11ed S11ion1 Dcvelopmen1 Proaramme. lfwnan l>r.'tlopmmt Rqxwr /991 (Sew York. Odord. 1?'11) L 
II lndn :'forrh " 100 Sorrh rdns 10 OECD coun1ric1 1 
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lr. •pi.:al .-\Inca 1s appro,imately .p per cent. ( Fnr 
lurthc:r compari-.,)ns see section Fon Tropical :\fric;ai. 
~e\erthel~.;. a recent study concluded that the GCC 
wunirie' need -.utistantial additional personnel in 
'killed and semi-skilled •Xcupations as well as well 
trained manager!' [·H}. Saudi Arabia. for instance. had 
11.599 students enrolled in technical education in the 
19X5/l\f> school year. whereas the country needed an 
e-.timated total of l.:!4.49X additional personnel in all 
skill categories. 

H. Indian Subcontinent 

I. Slron-nur outlook 

The immediate industrial outlook is for substantial 
reco\ery with 6.1 per cent MVA growth in 1992 and 
X.O per cent in 1993. compared with a fall to 2.3 per 
cent in 1991 from 8.1 per cent in the previous year (sec 
figure 11.9 for GDP and MVA patterns of growth in 
recent years and also for the paucrn of structural 
change in industry). This forecast was based on the 
as~umption that a bad monsoon would not hit the 
agricultural sector. of which the demand for manu­
factured goods is a major force in aggregate demand. 
But the possibility remains that. after four consecutive 
~cars oi good weather. a bad monsoon would be 
devastating. The recovery of industry is also predicated 
upon an adroit management of the balance-of. 
payments eris•~ triggered by the Persian Gulf war and 
the disappearance of remittances coupled with the loss 
of trade with the former USSR. Furthermore. the new 
industrial pohcy package adopted by the Government 
of India in 1991 is expected to give a considerable boost 
to industry. 

(a) Impact 11f the Jituation in WeJtern Asta 

However. growth in the region is sensitive to what 
happens in Western A'ia. In 1991 the economics of 
Bangladesh. India. Nepal and Pakistan were particularly 
hard hit by the fall in remittance lc\·cls of their 
nationals in the Persian Gulf States. especially Kuwait. 
and the costs of evacuating their nationals from the war 
region. These economics arc yet to recover from the 
war-augmented balance-of-payments deficit and high 
inOation rates. 

The crisis was of special significance to Bangladesh 
given the country's heavy dependence on the Persian 
Gulf States for labour exports. merchandise trade and 
encrg~ supplies. Workers· reminanccs accounted for 
35 per cent of the total foreign exchange earnings 
of Bangladesh on current account. Remitlanccs 
originating from Kuwait and lraG. about 13 per cent of 
the total. were lo\t in 1991 as a ri~sult of the war. The 
outflow of Bangladeshi migrant labour has averaged 
ahlrnt 70.000 per annum in rcccn1 years. Workers· 
rcmmance' dc:prcssed during 1991 arc likely to r.::covcr 
in 1992 as new opportunities for con\truc1ion and 
rc:hahilitauon Johs in Kuwail and Iraq open up for 
8angladc:,h1 worker'>. A. '1eady increase in wor~er\' 
rem111ance\. rapid and d1\er~1fied grow th of non-
1raJ111onal c:'port\, and limned growth in imporr 
dc:m;1nd WPllld reduce currc:nr account deficil\. 

--------- ---

, . --,-

In addition to the momentous C\'ents taking place in 
W cs tern Asia. shifting constellations in the forMer 
USSR in 1991 prompted Pakistan to position itself as a 
strategic player between energy-rich Central and 
Western Asia and energy-poor South Asia. Pakistan is 
running out of domestic oil and gas resources. and by 
2003 will be using four times more oil and petroleum 
products than at present. In face of the se\·erc energy 
shortage that threatens Palc.istan·s ambitious devel­
opment plans for an economic growth rate of over 
7 per cent by 1993. the Government and private 
sector arc seeking to take advantage of the multiple 
market opportunities and the energy supplies and 
other resources of the newly independent States of the 
former USSR. in particular Azerbaijan. Kazakhstan. 
Kyrgyzstan. Tajikistan. Turkmenistan and Uzbekistan. 
In 1991192. Pakistan signed economic and trade 
arrangements involving energy, food and consl!mcr 
goods. medicines. telecommunications and banking. In 
collaboration with the Islamic Republic of Iran. 
Pakistan finalized in 1991 a joint-venture project with 
the Iranian National Oil Company for the building of a 
refinery with a capacity of 120.000 barrels per day. It 
will supply 30 per cent of oil and petroleum products to 
the Islamic Republic of Iran and 70 per cent to 
Pakistan. At current oil prices. this could save Pakistan 
up to $3.000 million annually. In collaboration with the 
former USSR and the Islamic Republic of Iran. 
Pakistan would like to invest in terminal pipelines. and 
infrastructural projects that will enable ll to become a 
leading producer of oil and petroleum products. 

(b) liberalizing industry and trade 

In India. the reform of industrial policy, which 
continued on the lines of earlier policy initiatives. was 
incorporated in the new industrial policy announced by 
its Government in July 1991. Its objective was to 
consolidate the gains of the past policy by further 
deregulation of industry to promote a more efficient 
and competitive industrial economy. The principal 
clements of the policy arc as follows: 

(a) Abolition of industrial licensing in all but 18 
industries. thereby putting 80 per cent of ind1v:ry 
outside the licensing framework; 

(b) Removal of limits on capacity expansion and 
diversification to enable firms to become large enough 
to compete on global markets; 

(c) Reducing areas reserved for the public sector 
from 17 to 8. mainly comprising those involving 
strategic or security concerns; 

(d) Removal of government clearance for loca1ion 
of project:.. with a few exceptions; 

(e) Withd:-awal of the righl of financial institu1ions 
to convert loans in10 equity in respect of privately 
managed firms; 

rn Crca!ion of a National Renewal Fund 10 
provide a safety ncl for retrenched workers and to 
finance their retraining. 

In addition. a major component of the new policy 
related to direct foreign imcstmenl. It is now provided 
1ha1: 

fa) The limil of foreign equily holding 'hould he 
ral\ed from 4010 51 per ccn1 in a wide range of pnor11y 
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Agure 11.9. Growth rates of GDP. MVA and manufacturing employment. 1986-1993, and Industrial structural change, 
1980-1993: Indian Subcontinent 

Industrial structural change 
(Index of value added: 1980"' 100) 

381 
Kl!y: 

372 382 Deflated prices of 1985 
g = Average annual growth rate, 1980-1993 

(percentage) 
8 • Index of structural change, 1980-1993 

36 4 
ISICcode (industries): 

31 (Food prl'ducu) 
321,322 (Textiles) 
323,324 (Leather) 
33 (Wood and furniture) 

356 31 34 (Paper and printing) 
351,352 (Chemicals} 
353,354 (Petroleum and coal) 
355 (Rubber products) 
356 (Plastic producu) 
36 (Non-metal mineral products) 

355 371 (Iron and steel) 
372 (Non-ferrous metals) 
381 (Metal prodUCU) 
382 (Non-electrical machinery) 
383 (Electrical machinery) 
384 (Transport equipment) 

351+352 33 
e~~i~ 34 1990-1993 forecast 

I 
1995-1990 

g = 5.07. (J .. 17.83 1980-1985 
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inJu,tne... pr•l\ ided that ou1l1ow on ac..:ount ol 
dt\ 1dends on add111on:il equii;o is balanced h;o export 
earning .. : 

f/>1 Fon:ign equ11;.: participation up to 51 per cent 
'hould be auhlmati..:ally appro\ed: 

fl) A foreign im·estment promotion board should 
negotiale with large interna1ional firms for equity 
participation in non-priority industries as we;. as 
con,idering indi\ idual cases for equity participation 
e\ceeding 51 per cent: 

f<iJ l .:chnology imports for priority industries 
should be automa1icall;.: apprO\ed for royalty pay­
rrent .. of up to 5 er cent of domes1ic sales and 8 per 
cent of e\port sales. 

In lhe central budget for 1992193 some further 
measures relaling lo industry were announced. Firms 
with foreign equity participati<m which are currently 
r,o\erned by lhe provision of lhe Foreign Exchange 
Regulation Act are subjected lo a good deal of 
administrali\C control. ll is now proposed to radically 
dimini~h this control. Go\'ernment control over capilal 
issue .. lhrough the Controller of Capital Issues is now 
abolished. Companies can now approach the markel 
direc1ly. Finally. repu1able foreign institutions will be 
permiued lo buy shares in the Indian stock market. 
Thi' pri\ilege i-; also extended to all non-resident 
Indians. 

The impacl of 1t.ese policy· measures will exhibit itself 
in ind11'trial grow1h wi1h a certain time lag. But a larger 
number of imestment proposals were cleared in 1991 
lhan in 1990. There was also an increase in foreign 
lechn1llogy import agreements. Wi1h respect to foreign 
dire..:t imes1men1. :!44 cases of foreign equity 
participatinn with an el\uit;.: in\'estment of$504 million 
were appro\ ed in 1991. as compared with an a\'erage of 
S!iX million in the pre\ious years. 

(CJ /'uhfi<· .H'ctor 

The public sector has heen dominant in the 
de\d1lpmcnt and Ji\er,ification of industry in India. It 
ha .. failed in the generation of internal re!'ources for 
funher C:\pan .. i.m. It i .. now clear that continued and 
e\ce"i\ e reliance of public .. ector enterprises on 
hudgetar~ 'upport cannot continue. The policy 
currently aim, at impro\ ing lhe performance of the 
puhhc 'ector '" a' to rai'e its producti\ity and 
prnfit;1hility. With th1' end in \iew the intention i .. to 
e\po'e it to competi1ion. on lhe one hand. and to make 
II more fully re,pon .. 1ble and accountable on the other. 
lhe former'' hemg achie\cd by opening up for pri\ate 
In\ c'tment area' thal were earlier reserved for the 
public 'ector. With re .. pecl of the taller. be,idc.. 
;1dmm1,1ral1\c mea,ure,. a part of public .. ector e4ui1~ 
'' be mg d1,111\ e'ted m 'ekcled cnterpri..c'. which would 
mtr .. lhH:e an clement of puhhc accoun1ab11it~. 

J'he Bureau of lnd1Mrial and hnancial Rehabihtil­
lh•n. which wa' h1ther1n re,pon,1blc for dealing with 
''ck pri\ ate 'ector mdu,tnal un1h. ha' now heen a'kcd 
'"deal with ''ck unih ;n the public 'cclor "'well. The 
Burc.1u. af1cr dc1a1lcd 'Cfllllll\. lkc1d<··· w hcthcr a 1;n11 
'' 1c:rnrn1.1lh ",1.:lo. ·· ;1nd 11111,1 lhcreforc he clo,cd dnwn. 
o•r 0.:.111 h<' fl''lru.:turcd .ind fl'h;1h1hLlll'd ·1 hl· 
'llhJL'.-111•11 ni '''k puhhc 'co.:t11r unit' 111 lhh d1,c1phnc 

would mean t hal some will be closed do\\ n while others 
will be rehabilitated. 

Many public st>ctor units carry a workforce that is in 
e\cess of re4uirements. Rationalizing the workforce 
would be an important part of the process of improving 
producti\·ity. but this awails the announct:ment of a11 
exit policy (closure. bankruptcy etc.). which the 
Go\·ernment has promised. 

(d) Trude policy retorms 

Policy reforms in the area of trade were designed to 
make Indian industry more competiti\'e globally and to 
stimulate exports. The principal components of the 
initial policy initiatives were as follows: 

(a) Deva:uation of the rupee by 18 per cent; 

(b) Replacement of a large part of administered 
licensing of imports by import entitlement linked to 
export earnings. Import entitlements were to be called 
Eximscrips and would be freely tradeablc and to attract 
a premium in the market. For most exports 30 per cent 
of the earnings were made available in Eximscrips. 
which could be used to import any item from a 
specified list; 

(c) Simplification of the advance licensing system 
to impro\·e acc;:ss of exporters to impo~ed inputs; 

(J) Further liberalization of the import of capital 
goods: 

(t') Granting or permission to f'Stablished exporters 
lO maintain foreign currency accounts and to raise 
external credit to finance their trade transactions. 

These measures were aimed at improving the access 
of industry to imports and providing a stimulus to 
exports. Both formed a part of the strategy for the 
programme called the globalizing of Indian industry. 
The Eximscrip wa.; meant to provide a self-regulating 
mechanism for balancing imports and exports. 
However. the operation of the mechanism did not 
prO\e entirely efficient on account of bureaucra1ic 
inrnl\·emenl. In the 1992193 budget. it was replaced by 
a scheme of partial com·ertibility of lhe mpee, whereby 
the exchange rate for flO per cent of export earnings 
would be determined by the market. while for the 
remaining 40 per cent the official ra1e would apply. 
This change not onl~ 'ignified lhat a larg.:r proportion 
of e\port earnings would be a\ailable freely at a markel 
determined C\change rate. it was also accomp;mied by 
a substantial increa'e in the items thal c.iutd be 
imported freely. 

De .. pite the'e policy initiati\e.,, the G.>\'ernment wa .. 
con,1 rained by balance-of-pay men!' problems to 
continue to compre" import'>. It .1.a' onl;r later in the 
fi'>cal year 19'> I 192. when the posillfJn had significantly 
1mpr0\ed. that the import re,tric1i1>ns were progre'­
'i\el~ remmed. Ry f'c'·ruary 1992 rc,cnes had ri!>en to 
a eomfortable lc;.\cl of ~4.4 billion. which enahled the 
Go\ernmenl to c"mpletcl~ remo·.e all import licence,, 
<:\cept for 'ome ,t, ;1•eg10: llcm.,. ,\, a con,e4ucnce of 
the compre"ion of ·mporh during ffi•"I of 1991192. 
md11,1nal grow1h "' well "' c\pnrh were illher,ely 
aflco.:lf'd. lnd11,1nal grn\1.1h w"' further con,tramed hy 
the re,tncllon' 1mpo,cd ''" go\crnmeJH c\pcmhlurc. 
c'pcc1.1ll\ 111\e,1mcr11 .. \,a rc,11lt.1hcrc wa' prad1"11l\ 
nn ~r11wlh Ill 111d11,1r1;1I prnd11d1on 111 1'1'>11'1:'. I \por! 
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~r••\\ th ua-. al"' 'titled. but uni~ partl~ bccause of 
import C•lmpres"i••n. The major reason was the 
d1-.-..•lution nf the former l'.SSR and a de~:;:-.e by more 
than half of the exp.nts to that country. Though there 
\I.a-. po-.it1\e grouth in exports to countries with freely 
con\·ert1bk currencies. exports were expected to show 
onl~ a modest 2 to 3 per cent increase. However. with 
the access to imports greatly improved and a further 
dnaluation of the rupee through its partial converti­
bilit~ as uell as other export incentives. exports are 
e\pected to grow by about 12 per cent in dollar terms in 
1992/93. 

For most of 1991/92. external resoL:rces that the 
Go\·crnment succeeded in mobilizing went into 
building up resenes. so that not much was a\ailable to 
relax the compression on imports. The year therefore 
ended with net much to show from policy reforms. 
However. now that reserves have been built up and 
constraints on imports removed. a rise in exports can 
be expected. This would be necessary not only for 
sustaining a comfortable balance-of-payments :tosi­
tion. but abo for supplementing domestic demand. 
which is likely to be constrained due to the need to 
restrict government expenditure. In addition to 
exports. an improvement in the growth of industry in 
1992/93 can also be expected. 

A growth orientation is also observable in some 
salient modifications in the budget for 1992/93. The 
-.triking features of this budget are as follows: 

fa) The rupee is 11ow made partially (60 per cent) 
comertible; 

(b) Most imports are put on open general licence. 
that is. made free of regulatory control: 

(c') Custom tariffs are reduced and rationalized; 

(d) Income tax rates are reduced and there is a 
major change in wealth and capital gains taxes: 

(t'J The tloor interest rate is lowered by I per cent; 

(f) A package of measure~ for better functioning of 
the stock market is introduced: 

(g) Import of up to 5 kilograms of gold is 
permitted: 

(h) Control on capital issues is removed: 

(1) The National Renewal Fund is expanded. 

The budget also provides for a further reduction in 
the revenue. budget and fiscal deficits. the later to come 
down to 5 per c.cri'. of GDP. 

The industrial policy reforms adopted in :he region, 
particularly those of India. appear destined IO have 
positi\C growth effects throughout the 1990s. But the 
outcome will depend on how quickly ;md effectively the 
reform measures are implemented. Herein lies the real 
test of the government bureaucracy-a challenge to 
change lon1·ent renched habits formed during the 
regulator~ regime before !9X5. 

Ne\Crthele,s. there arc "1~e encouraging 'ign' that 
hat'llh are ch::mging and wccesses are being reaped 
through a ,10~ proce" nf learning hy doing. The 
Indian computer mdu,tr~ provide\ an e\ample. In the 
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1970s the Glwe~nment of India effecti\·dy banned 
entry into the industry by domestic or foreign 
enterprises in order to support its public enterprise. But 
upon finding that the industry could 11ot compete in 
terms of prices and technology. the Go\·crnment 
decided to invite both domestic priute and foreign 
enterprises to cooperate and compete under a new 
incenti\·e system designed to cope with market failures. 
A recent study of the industry concludes: 

'"These successes can be attributed to a consider­
able extent to government policies changing the 
incentive structure for computer firms. India has so 
far been able to attract the human skills necessary for 
the growth of its computer industry. Still. go\·ern­
mental support for human resource de\clopmenr has 
been less than consistent and comprehen~'ve, ami its 
support for the scientific and institutional infra­
structure is needed to rectify market failures in the 
supply of firm-level technologies capacities that has 
remained insufficient and at times inappropriate ... 
[42] 

Creating and nurturing new indusiries like the 
computer industry and maximizing employment 
creation in conventional unskilled labour-intensive 
industries are crucial to industrialization. New indus­
tries aim at higher Ie,;els of value added through 
developing and mastering technology. as well as 
upgrading the skill content of human resources. Mere 
continuation (expansion) of unskilled labour-intensive 
manufacturing activities would not help raise the low 
level of labour productivity of manufacturing in the 
region (see table 11.54). For example, in 1990 MVA per 
worker was $2, 181 MV A in Bangladesh and $2,823 in 
India.• In other words, labour productivity in the 
region amounted to only 5.1 per cent of the North 
American Level in 1970 and 4.5 per cent in 1990 (see 
table Il.55). The low relative figures arc pervasive 
across all manufacturing industries and arc generally 
not improving. But there are a few notable exceptions, 
including significant improvement in wearing apparel. 
footwear, rubber products and other manufacturing. 
These figures reflect in part the prevalence of small­
scale (or cottage) industries with rudimentary or out­
of-date technologies. and also "sick industries·• that 
have been propped up by subsidies and protected for 
decades. 

The modernization of the manufacturing sector in 
the long-run will require a fundamental policy shift 
with regard to upgrading human resources. Currently, 
the adult literacy rates for Bangladesh ( 35 per cerit ). 
India (41! per cent) and Pakistan (35 per cent) are 
among the lowest in the developing world (see 
table 11.56). The same applies for average years of 
schooling. It therefore se~ms obvious that more 
resources should be devoted to the eradication of 
illiteracy, the promotion of primary and secondary 
education and tertiary science, increasing the number 
of technology graduates etc. Although it is not easy 10 

precisely quantify the \ocietal benefits of spending in 
education. available e\·idence suggests that illiteracy 
rradication and primary education 'hould receive the 
fir'' priority. There are high rate\ of return on 
rducation in India (see table 11.57), with primary 

•f 11r ,,,mrt,trt,on. 1hc d\t'rdf(i:' ldh1111r pr11dulll\lf1,. in m..tnu· 
ldd .1rtn!! f 1 •r It• 1ph. rt

1
l ·\f r11.:d '"' ... ~ _, "'. \ l/1 in Pl11f i ,1n1I ~/1. ~I~ 1n : •11i10 
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Table D-54. lndiaa S•bc09timcllt: -•llfact•rill& la.._r prodKtiYity alld 
•ftn&C wage carlliap pr:r -'a, 1980 alld 1990 

(In constant 1985 dollars) 

Manu[acturing Annual 

MVA Labour average employment 
productivity wage earnings 

Country 1980 19'1() 1980 1990 

(million dollars) (thousands) 1980 1990 1980 1990 

India 12 110 20 767 6 992 7 356 1 732 2 823 878 1 303 

Pakistan 2 216 4 389 412 551 4 903 7962 1 026 1 687 

Bangladesh 804 1 007 412 462 1 9Sl 2 181 611 692 

Sri Lanka 330 827 163 235 2 026 3 523 523 536 

Nepal 90 199 S6 II 140 !ii 1 07& II 1 323 !ii 261 Ii 342 'QI 

Soun:~: L'NIDO database. 
II t9n daia. 
!!.' 1988 data. 

Table D.SS. La.._r prodactivity aad wage caniap per worm ill 
tile liutia• s.11coa1iaeat u a pen:aitagc or tile Norta America• 

lr:Ycl, 1970, 1980 ... t 990 
(Jn constant 1985 dollars) 

Labour productivity Wage per worker 

Industry 1970 1980 1990 1970 1980 1990 

Food products 3.68 1.70 3.02 2.96 2.07 4.20 

Beverages 6.43 3.7S 4.72 4.26 3.20 4.40 

Tobacn· products 3.69 I.JO 0.64 2.73 1.37 1.36 

Textiles 6.06 S.94 4.64 S.6S S.71 6.86 

Wearing apparel S.22 S.19 9.10 4.08 S.47 S.71 

Leather and rur products 7.42 8.82 6.64 4.21 S.23 S.25 

Footwear. cxclud'ng rubber 
or plastic rootwear 7.66 6.06 9.S7 S.65 8.50 9.02 

Wood and cork products 3.40 3.16 3.48 2.96 2.68 3.63 

Furniture and fixtures 5.02 4.18 4.57 3.22 4.20 5.29 

Paper and paper products 6.56 3.92 Z.84 4.64 4.31 4.87 

Printing and publishing 3.68 3.70 3.77 4.47 4.98 6.38 

Industrial chemical products 7.70 4.03 5.S3 6.39 6.04 7.32 

Other chemical products S.14 3.78 3.61 4.68 4.99 6.33 

Petroleum refineries 19.Sl 6.03 20.99 9.84 4.47 8.63 

Miscellaneous petroleum 
and coal products S.68 7.69 5.16 t-.06 5.110 6.51 

Rubber products 7.44 5.69 9.62 6.02 5.15 6.58 

Plastic products n.e.c. 4.79 5.14 6.12 4.15 4.45 5.80 

Po11ery, china and earthrnware 3.48 4.11 4.30 3.65 4.23 5.04 

Glass and glass products 2.60 2.50 3.72 3.07 2.77 4.37 

Other non-metallic mineral 
produces 4.34 3.65 4.72 3.29 3.39 4.43 

Iron and steel 6.21 5.26 4.09 5.45 4.52 6.U 

Son-rerrous metals 11.18 2.30 9.07 S.911 S.36 8.04 

Metal products 4.67 4.47 S.46 4.20 4.S3 5.44 

Son-electrical machinery 4.81 4.95 S.99 4.47 5.06 6.95 

Electrical machinery 6.94 6.57 7.10 6.03 6.35 7.74 

Transport equipment 3 77 4.07 4.90 4.92 4.85 7.04 

Proressio111I and scientific 
goods 3.93 3.73 3.96 4.42 5.15 5.29 

Other manufactures 6.21 7.04 8.33 S.93 6.28 7.1S 

Total manufacturing S.09 4.12 4.48 4.45 4.23 5.49 

--------
Souru: L'SIDO database. 
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Box 11.8. Success of Bangladesh with garment exports: 

In recent years, Bangladesh has achieved resound­
ing success with garment exports. This success has 
been a bright spot for a country that has among the 
lowest per capita incomes in the world. The degree of 
success of Bangladesh can be seen in terms of the 
growth of garment exports relative to other overseas 
trade, employment generated and related gains in 
social welfare. and the increase in confidence within 
the business community. 

Both the public and private sectors in Bangladesh 
were particularly interested in the garment business 
as they were aware of a failure to exploit the country's 
great potential for garment exports. This potential 
stemmed from the low wages in Bangladesh and its 
potential for exporting to major markets such as the 
United States without binding restrictions under the 
Multi-Fibre Arrangement. Bangladesh was not export­
ing garments because of a total lack of domestic 
production technology and marketing know-how. and 
no apparent means of acquiring them from overseas. 
For example, no domestic entrepreneurs seemed 
ready to seize the initiative. 

Fortunately, a catalyst did emerge in 1978 in the 
form of the Desh Garment Company. The man who 
was to found Desh, Noorul Quader, had been exposed 
to the foreign business world as a senior official in the 
previous Government. He was also an agent for a 
project funded by a foreign Government. During an 
official visit to France, Quader happened to visit the 
Paris branch of Daewoo. Quader expressed a desire to 
collaborate with Daewoo in a new garment venture in 
Bangladesh. The idea became the Desh Garment 
Company, established in 1979 after Quader and 
Daewoo signed a collaboration agreement. 

The collabcntlon mgreement 

Quader and Daewoo opted not to enter into a joint 
venture. Instead, they signed an agreement to 

edu<:ation achieving the best results, and ~encrally 
falling rates for higher lcvcb of education. It should be 
cautioned. however. that such calculations do not 
indude 'Pillmer int<angible benefits.• 

!'icverthcles.,, there appear~ to be an increasing 
a"arencs' that poverty i' :.trongly linked to lack of 
education and training (~cc box 11.8). Educational 
C\penditures for the poor therefore provide a pow("rful 
tool. Rhag"ati ob,crv": 

":\fore j, knov.n nov.. therefore. to v.can us av.ay 
from the frar that 'uch educational and health 
c\pend1111rc~ arc nv:e"aril~ at the cxpen'e of 
gro" th. Wh.11 '' cquall~ ple<Ntrahle is the fact that 

.. , 111· ·rt un.ttt·h. t"1..flr1. 1m11 ... u1.·nl1.' h.i-. r .11kd '"I r.u r., d~·\ <:I· •r 
!~h'c•r1~·, .111d mc.1 .. nre"ml'llh ,If r~·furrh ,,n L'd1i1..,1f111n Jhl'foil f11r p11li~ '·· 
m.1k111~ 
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collaborate-in specific ways-in the areas of tech­
nical training, purchases of machinery and fabric, 
plant start-up and marketing. The collaboration 
agreement, which was to run five years. involved the 
following key elements: six months of training for 
Desh workers in the Republic of Korea; start-up 
activities to involve certain purchases of machinery by 
Desh from Daewoo, which would then handle the 
installation, supervise and advise on the actual start­
up; production. to be managed by Desh with 
consultation and supervision provided by Daewoo; 
and marketing, which was to be handled by Daewoo. 
Desh was to make royalty payme.1ts to Daewoo for the 
technical training and supervision equal to 3 per cent 
of its sales (based on ex-factory costs). as well as a 
sales commission for marketing services of 5 per cent 
of the sales value during the five-year contract period. 
It should be noted that the agreement did not include 
any investment capital transfer in the form c: a loan or 
foreign direct investment. except for fabric and other 
intermediate inputs purchased on credit. 

The cadre of ninees 

Desh recruited 130 workers for training at Daewoo's 
Pusan r:ant (see table 11.58). They would eventually fill 
four management positions. 97 production super­
visory positions. and 29 actual production slots. The 
intention was that these personnel should complete 
the training with the capacity not only to handle their 
jobs effectively, but also to train Desh employees in 
the future. The 130 trainees had no previous 
experience with garment manufacturing. English was 
required for purposes of comm1J11ication during the 
training, as was the equivalent of at least a junior 
college education. A very noteworthy feature of the 
cadre of trainees is that 14 were women. Muslim 
tradition had precluded females from working in 
factories in Bangladesh. However, Quader had been 

many nf these arguments apply with yet greater for<:e 
when the expenditures are addressed to the poorer 
segments of the population. The case for under­
taking more su<:h expenditures. with focus on the 
poor. <:onsistent with being engrossed in the growth 
strategy. is therefore now seen to be stronger than 
ever before. I think we have learned that, within 
rea.sonablc margins. we may then he able to cat our 
cakr and have it too. Social expenditure' could 
improve the wdfare of the poor directly and al,o 
indirectly through growth v.hich in turn "1111ld have 
an impact on pmcrtv. Rut hcyond the'c margim. th:: 
trade-off remains an is,uc." [44] 

Such ;rnarene" notwith,tanding. there -.cem' to he 
sonl<' rcsi,tancc to uni\cr-.;il. compulson primar~ 

cducatHHl. It ha-. hccn rqiorrcd tha! rhe f11n.:C\ 111 

fa\olir 111 rnainlainm!! ihc C\l'>tHlj! \\'>lcm of "'Cl.ii 
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what South-South cooperation In training can do 

so impressed by the efficiency and sheer numbers of 
women at Daewoo and other garment factories in the 
Republic of Korea that he persuaded the Government 
of Bangladesh to support female trainees. and then 
obtained permission from the parents and guardians 
of the 14 women. 

The tr11inlng at Daewoo 

The 130 Desh workers were sent to the Daewoo 
Pusan Plant. where they receive some of the most 
intensive on-the-job training in garment production 
ever given in a developing country. The trainees 
actually spent seven months at Pusan. from 1 April 
1979 to 30 Nowmber 1979. one month more than 
anticipated because of expanded training tasks. As 
agreed. Daewoo paid all livil'lg expenses. including a 
recreational allow-.nce. while Oesh covered the 
airfare. 

The training programme was carefully organized so 
that the trainees. despite their lack of knowledge and 
experience with garment production. would emerge 
as fully qualified workers and supervisors able to 
produce exportable products. The emphasis was on 
providing actual experience with running a factory 
that produced world-quality. exportable goods. The 
fact that Daewoo prepared an English manual for 
garmen: manufacturing geared to the Desh trainees 
shows how seriously it took the training programme. 
Moreover. every two trainees had a separate machine 
to practise with and Daewoo used the actual 
production Imes at the factory for on-the-job training, 
an indication of the importance it attached to practical 
work. 

It is unlikely that any garment training institute 
could have provided such extensive factory training 
with such rich facilities. resources and product 
varieties. This programme may be the only one from 
which 130 trainees with no prior garment industry 

experience emerged able to produce export-quality 
products as a team after just seven months training. It 
was also probably not anticipated that the training 
would yield not just managers. supervisors and 
production for the Desh factory. but also the future 
managers ot much of the Bangladesh garment export 
industry. 

The extended value of tl'llinlng 

In addition to the in-depth. excellent skills training 
they received, Desh workers got an education of 
expanded value; a look at the entire operations of a 
highly successful. multifaceted transnational company 
and the corporate culture that created and supported 
its superior performance. That part of the educational 
process can perhaps best be understood by looking at 
a statistical summary of the performance of Daewoo in 
textile. garment and overall exports in the last 
20 years. This record was in large measure what 
Daewoo was passing on to the 130 Oesh workers. Had 
the training been conducted in Bangladesh or textile 
training institutes in developed countries. the Desh 
workers might not have acquired the know-how and 
skills embodied in Daewoo's system of management 
and dynamic. effective corporate culture. 

Oesh workers learned not only narrowly defined 
production skills. but also the whole system of 
production. marketing and management that Daewoo 
had developed or accumulated over the preceding 
10-12 years through its pioneering activities to enter 
international markets. As future managers of an entire 
garment industry. beyond the confines of the Desh 
factory production line. this broad experience was 
invaluable to the Desh trainees and to Bangladesh. 

Si;iurce: Yung Whee Rhee. "The catalyst model of 
development: lessons from Bangladesh's success with 
garment exports", World Development. vol. 18, No. 2 (1990). 
pp. 333-346. 

Table ll.S6. IDdiH SubcoaliacDt: bumH capital iodic:allJrS, 1970-1990 

Mean 
ycan 

Popula11on of 
1n 1990 M:hoohng 

Couniry (m1lhons) m 1990 

Sro Lanka 17. J 6.9 
\1yanmar 40.8 2.S 
l'ak151an 112.1 1.9 
India 828. I 2.4 
Rangladesh 112.9 2.0 
:o-;epal 18 9 2.1 

Sc:ien1i11s 
and technicians 

per 1.000 
people in 

1985·1989 

4.1 
3.6 
o.s 
0.6 

R&D 
scien1isu 

and technicians 
per 10,000 people 

in 198S· 1989 

20 

l.J 
2.3 

02 

Temary 
gradualn Adull 

H percentage literar:. 
of a&c group ra1e 11; 

in 1986· I 988 19'10 

14 88 
81 
JS 
48 

0.6 JS 
0.3 2l1 

Sourer. Cn11cd Na11ons l>evclopmenl Programme. Jluman IX\·,lvpmtnt Rrpon 199! (Sew York. Oxford. 1991 ). 
fl,'ott Coun1r1u h"ed accordm& 10 rank in terms of UNDP human development index. 
•· lndu :o-;or1h • 100. Sorih refers 10 OECD counrriu. 

Combined 
primary and 

secondary school 
enrolment ra110., 

1970 1988-198'1 

81 'II 
62 63 
30 30 
S6 6') 
42 42 
22 62 
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F..duca1ional lewl 

Sample size 
Social n11es of re1um 
Primary 
Middle 
Serondlry 
lntennedille 
I depee (general) 
II degree (general) 
lliper (professional) 
r!llgineering gradualc 
Medical gnduatc 
Agricullunil graduate 
Genenll po&tgraduatc 

Priwlc ratu of retum 
Primary 
Middle 
Serondary 
ln1ennediate 
I degree (general) 
II depee (gencnil) 
Higher (professional) 
Engincerin& gnduate 
Medical gndualc 
Agricultural graduate 
Genenl po&lgraduate 

- ,. 
~~· ' .. 

I 

Tllllle 11.57. S-.U.,. of eakwlalloas on the ntt1 of nt11111 oa -...1oa la llMl18, 1'57°1911 

He rbcrgerl' Nallagoundanl' Selowslryil Kothantl Huuainsll 81auglf Panditll 
1957 1960-1961 1960-1961 1965-1966 19S0.19S4 1960-1961 1972 

2 89S 8 6SO 8 6SO 19 301 6148 28 650 2 203 

17.0 23.5 . - 1.5.2 7.6 
11.8 17.7 . - 14.2 14.0 

11.9 10.3 16.4 20.0 37.0 10.5 s.o 
s.o 

7,0 11.6 10.0 4.0 8.9 s.o 
16.9 - 14.7 - 3.0 - s.o 

9.8 - 22.0 3.0 12.5 s.o 

23.0 - - - 18.7 9.5 
13.0 - . - 16.I 17.3 
10.0 - . 48.0 11.9 s.o 

S.2 
8.1 . 14.0 12.0 10.4 9.2 

10.0 . 6.7 
13.S - 25.0 9.0 15.S S.6 

Tilaka/ 
1980 

l 000 

7.0 
6.3 

1.6 
6.3 
7.2 

7.8 
8.S 

2.4 
6,8 
7.2 
4.7 

Slilabalal' 
1980-1981 

9.5 

5.3 
4.0 
5.8 
S.9 

11.S 
. 
6.1 
4.3 
6.4 
6.1 

SCN4'Cts: O. K. Suri. Rajendni Prasad and A.K. Bannan, "Survey repon • India", in &tucaltd UMmployrrten1 in Asia, Hiromillu Muta, (ed.) (Tokyo, Asian Productivily 
Orpniza1ion, 1990), p. 140; A.C. Hcrbcrpr, "ln\ICl1mcn1 in men venus in\!Cltment in machinea: the cue or India", in Education and Economic Dtvtlopmnu by CA 
Anderson and MJ. Bowman, eds. (Chil'aao, Aldinc, 1965); A. M. Nallagoundan, "ln\!Cltment in education in India", /ouma/ of HutnOll Rlsourcu, YOI. 2, No. 3 (1967); M. 
Selowsky. "Education and economic growth: 10111c international comparilona", Education DtwloptMnl Ripon, No. 83 (Cambridge, Ha1Y1rd Unlvenity, 1967); V. N. Kothari, 
"Fl<'lor eo11 of education in India", /Nmtalional Economic loumal, vol. 13 (April-June 1966), p. 631-46; l.Z. Huuaina, Rctum• 10 education in India" in &tuca#on tU 

/llWSllMrll, 8. Sinah. ed. (Mcerui, Mecnakshi Pnikuha, 1967); M. 81aua. P.R.G. Layard, and M. Woodhall, 11w CaustS o{Gradualt UMmp/ayrMN in India (London, Allen 
Lane and Penavin, 1969); M. Blaua. "'Ilic uncmploymen1 of the educated in India", in T7"1d World EmployrMnl Problml and S"""fY, R. Jolly and otbcn, eds. (London, 
Penauin, 1983); V.N. Pandit, "Effcctivenca and financing of investment in education in India, 19S0-5110 1965-66", unpublilhcd Ph.D. theail pl'CICnlcd 11 Delhi Univenity 
in 1972; J.8.G. Tilak. "Inequality in the returna to education, unpublished Ph.D. thesia preacntcd at Delhi Univenity In 1980; Devi Sailabala, "Colt-benefit analysil of hisller 
education: a case study of Orissa" unpublished Ph.D. thesis presented 11 Ulkal University in 1982. 

11 lnduded in sources. 
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Tai* 0..51. Traiaiq airricUI• at o.c-'a r-a 0..-.t P...,., 

Sequence 

2 

) 

4 

s 

6 

7 

8 

SubJCC! 

General oncntation 

Introduction to machine operations 

Practice oC machine operations 

Introduction to garment manuracturing 

Specialized training 

Specialized on-the-job training 

In-depth. on-the-job training and 
:sctual production 

Evaluation 

Training mctbods 

Lectures 

One machine per 20 trainccs 

One machine per two trainees 

Morning sasioo: lectures ia artcraooa 
session; cRrciscs using four machiaa 
per trainee 

Four specialized areas: cutting. xwiq. 
finishing aad machining 

On-the-job training in Ute rour 
lpccializcd areas 

Production oC various types or finislacd 
garments on actual ractcwy procluctioa litacs 

Eval.atioa al the training 

Weeks 

u 

2.0 

2.0 

1.0 

4.0 

4.0 

13.0 

Sou«~: Yung Who: Rhee. "The catalyst model al dcYCloptncnt: lutoAS rroaa Bangladc$h"s success witb ganncnt C11ports·. 
World /X\TiapMau. vol. 18, No. 2 (1990). pp. 333-346. 

11 I April 1979 to 30 NoYCmbcr 1979. 

~tralification reflect the possible impact of .. excessive .. 
and ··inappropriate" education for the poor.• Further­
more:. in many areas. child labourers arc providing 
supplcmcmary income for poor parents. and hence the 
I.mer would not be interested in sending their children 
to school. In short. policy makers arc confronted with a 
dilemma that will require bold r.cw approaches and 
insight!> if it is to be tackled successfully. 

I. East and Soulll-Easl Asia 

I. Sllort·nur o"tloolc 

Despite the recession and growth slow-downs in 
other regions. the East and South-East Asian region 
has been maintaining rcspcc1;ablc GDP and MVA 
growth. Both short- and long-run prospects of 
industrial growth seem promising, although country· 
and area-specific problems abound. such as ihc threat 
of double-digit inflation (Hong Kong, Indonesia and 
the Republic of Korea). and overloading of infrastruc­
ture facilities (shortages of electricity, transport and 
communications facilities). Furthermore. numerous 
counirics of the region show signs of shortages of both 
skilled labour and well-trained managers. Nevertheless. 
these problems offer challenges and 3t the same time 
opportunities for p'llicy makers to t .. cklc. Overcoming 

•:>.h rnn Wtintr •CC• "lhc ncglcel "' p11m;u\ cduc;aunn "' h"'cd 
, •n 1hc lur .,, 1hc h111hcr ,,hf(• lhdl '"('"" ""J '""l'Ph•pllitlC 
Ct.hu;.alUlO f11r 1hC' rt•nr "'"ulJ J1,rurt C'\l,(ln' "'t'C:CAI ,lfr•nacmc-nh 
Rhclo•ri' "'''""h''""'""ll· lnJ1,,·, pohn m.akcr• h"'c nn1 rc11,,rJcJ 
"'"'' ~·,h1\'..1l1on .a .. ('''cnrs.11 "' lnd1.a·, m1•t.lcri111.111un I hC'\ hi&\C' 
'""'(C'.hl rut rt•ulllfi.'.(' .. '"'" i"htt lt•l\C'fnmc 11 ... ~nool .... \l•ft-a1,ScJ 
rri\dft .. ,h,1111 .... md h11thcr tth1cdi11•n •. tfJ~J. ;i lflt 

them provides a new thrust for human and physical 
capital formation-a long-term process of central 
importance to industrialization and technical progress. 
In addition. new transnational economic links arc 
being forged. for example in the Mekong Delta and 
Tumcn Delta regions. and in the triangle formed by 
southern China-Hong Kong and Taiwan Provin~. 

The region as a whole is expected to achieve 7.5 per 
cent and 7.8 per cent MVA growth in 1992 and 1993, 
respectively, supported by 6.9 per cent GDP growth in 
both years. This performance represents a small 
improvement over the 1990-1991 period, when MVA 
grew by 7.2 per cent and 8.3 per cent, and GDP by 
7.0 per cent and 6.6 per cent, respectively. In "icw of 
the problems of overheating in the growth-leading 
countries, overall restraints in growth-oriented policy 
Y:ould appear prudent. Malaysia, Thailand and the 
Republic of Korea. for example, arc using fiscal and 
monetary brakes to slow their economics (sec table 
11.59). 

Industrial growth rates in the region show a rather 
uneven pattern. For example. in 1991 the Philippines 
suffered from negative growth (- 3.3 per cent) partly 
because of a natural disaster (the Mount Pinatubo 
eruption) and partly because of the failure to provide 
indust!ial infrastructure services (electricity, water. 
transport. communications, etc.). In general, long-run 
industrial growth has been slower then in neighbouring 
countries in spite of rich natural resources and the 
supply of an apparently superior level of educated 
manpower (sec table 11.60). Philippine policy makers 
and researchers arc thus confrflntcd with the challenge 
of determining what has gone wrong (sec figure 11. IO 
for GDP and MV A growth in recent years and also for 
the pattern of structural change in industry). 

By contrast. a 29.8 per cent industrial growth wa.-. 
recorded for the l.ao People'.-. Ocmocra1ic Repuhlic m 
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Figure 11.10. Growth r•tes of GDP, MVA 8ftd manur.cturing employment, 1986-1993. 8nCf industrial structurml chmge. 
1980-1993: Ent 8ftd South-Ent Asia 

...... lllge 
1 

141 

GDP 

llllA 

I 
12 i 
10 .. 
: 1 
2 

0 

1• 1117 1• 1• 1llO 1111 111113 

Industrial structural change 
(Index of v.aue ldded: 1980,. 100) 

381 
Kly: 

172 382 Deflated prices of 1985 

g • Average annual growth rate, 1980-1993 
(percentage) 

8 .. Index of structural change, 1980-1993 

36 384 
ISICcode (industries): 

31 (food products) 
321,322 (Textiles) 
323,324 (Luther) 
33 (Wood and furniture) 

356 31 34 (Paper and printing) 
351,352 (Chemicals) 
353,354 (Petroleum and coal) 
355 (Rubber products) 
356 (Plastic products) 

355 321 +322 36 (Non-metal mineral producu) 
371 (Iron and steel) 
372 (Non-ferrous metals) 
381 (Metal products) 
382 (Non-electrical mlChinery) 
383 (Electrical mlChinery) 
384 (Tr1nsport equipment) 

351 +352 33 
34 1990-1993 forecast 

L-...i 1985-1990 
g. 7.85. 8 • 13.85 1980-1985 
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TMik 11..59. East_.~ Asis 

er-tJi .... er m. ....-. 1a i1161s1J1, l"'-1'" 
(Perccn1age per annum) 

Economic grouping. 
region. coun1ry 

and area 1989 1990 1991 H92 19Ci3 

Republic of Korea 6.0 11.1 8.6 7.4 7.2 
Singapore 8.3 9.2 6.0 4.6 6.0 
Taiwan Province 4.5 1.3 6.4 6.8 7.1 

lndcnesia 8.2 9.S 7.S 7.1 7.1 
Lao People's Democrillic Republic 34.4 lS.7 29.8 12.2 11.0 
Malaysia 11.0 14.S 12.S 11.2 9.2 
Philippines 8.2 1.8 ·3.3 3.1 s.s 
Thailand 16.2 lS.6 9.2 9.0 9.S 
Vic1 Nam -7.2 3.7 4.9 4.9 4.8 

Fijjl.I 11.9 6.S 6.1 6.3 6.2 
Papua New Giinea -14.l -3.2 24.8 7.0 30.0 
Solomon Islands!' 4.9 1.S s.o s.s S.1 
Tonga 4.8 1.0 1.0 1.0 2.0 
Vanua1u 10.3 8.1 9.3 10.7 4.S 
Weslern Samoa 

Sower: Asian Dcvelormen1 Bank. 
NOILS: Dala for Tonga are on a fiscal-year basis. lndusny includes miaiag, 

manufacluriag aad public ulilities (elcclricity, gas and wa1er). 
ti Based on conS1an1 factor cost. 

1991. No doubt this reflects a low initial industrial 
base. Nevertheless, it foreshadows what may happen 
when political constraints in the whole Mekong Delta 
subregion loosen up. It is encouraging to observe, for 
instance. that Taiwan Province and Hong Kong have 
emerged as leading contenders to help Viet Nam 
become regionally integrated (sec table 11.60). They 
together hnc what Viet Nam urgently needs-capital, 
technology and industrial and marketing network 
!;erviccs. But others arc also interested: "Over 10,000 

Tllllle llM. Fonlp blvfttw• appnmals 
bJViet N-1 

Investing 
country Millwn Number of 
and area dollars projects 

Taiwan Province 743 S6 
Hong Kong SIS 103 
France 391 30 
Ausrralia 292 22 
Netherlands 2S3 s 
t:SSR 169 37 
t:nited Kinadom 149 10 
Canada 11S 12 
Japan 103 23 
Republic ol Korea 90 13 

TOTAL 2 820 31 l 

Soim:r: Viet Nam State Commi11ee for 
Cooperation and lnve11men1, as reported 
by Murray ll1ebcr1 and Carl Goldllcin, in 
"Vietnam opening: Hong Kong v1n 10 
become gateway·. faT ElUt6n EcoflOfrlic 
Rll.vw (28 May 1992). p. SO. 
Ii Cumul111vc to IS M1y 1992. 

foreign businessmen visited the Hanoi Chamber of 
Commerce in 1991" [46]. 

The industrial thrust of the region is expected to 
originate mainly in investment and trade, particularly 
intraregional trade. Compared with other regions, the 
relative level of investment has been, and is expected to 
remain high (sec table 11.61). Indonesia, Malaysia, 
Republic of Korea. Singapore and Thailand. all fast 
performers in the industrialization race, have achieved 
~ 35 to 40 per cent rate of investment (as a percentage 
of GDP), and arc expected to do the same in the next 
couple of years. These activities will provide not only 
the Keynesian demand force but also technology newly 
embodied in machines, equipment and new infra­
structure. This process helps to upgrade the ind!.lstrial 
base one step further. For instance, the computeriza­
tion ratio in small- to medium-scale enterprises in the 
Republic of Korea increased to 54 per cent in 1991 
from 25 per cent in 1989. Another example comes from 
Thailand. which has been diversifying and upgrading 
with Japanese investment: 

"... there is evidence that the Japanese arc 
increasingly using Thai producers for simpler plastic 
and metal parts, and teaching these suppliers how to 
upgrade their quality. While plastic mould-making 
has also advanced, the Thai government and local 
industry have neglected production of metal mould\ 
and dies." (47) 

The high rate of investment has been accompanied 
by a high rate of growth of trade in the region. While 
world trade grew by only 3 per cent in 1991, regional 
r.xports grew by 13 per cent (including intraregional 
exports) and imports 17 per cent (including intra­
regional imports). These trade activities reflect in part 
the vertically integrated nature of the region through 
intra-industry cross-country investments which have 
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TMik IUL Cl'05s '-Slir la: •• 
Usl .... ~AM, t-.Ut.J 

(Pc'"a1aic ol GDP) 

Ecoaomic grouping. 
region, COUDll')' 

and area 1919 1990 1991 1992 1993 

Hoag Koag 27.S 38.S 29.9 30.I 32.3 
Rep•blic: ol Korea 33.4 37.0 39.3 39.9 40.0 
Singapore 34.S 31.7 31.2 39.9 40.0 
Taiwan Province 22.8 22.4 23.0 24.l 24.I 

lndoaesia 3S.2 36.9 3S.O 34.S 35.S 
Lao People's 
Dcmocralic Rep•blit' 14.S 14.S 12.7 14.0 IS.I 

Magysia 21.I 32.3 3S.7 36.2 36.0 
Philippines 21.8 22..S 20.0 22.0 22.6 
Tbaignd 31.S 36.I 3S.7 36.0 31.0 
Viet Namtf 4.4 6.9 S.I S.7 S.9 

Fijil' 14.7 19.3 17.3 17.2 17.S 
Papua New Guinea 23.2 24.6 31.1 33.0 3S.O 
Soloatoa Islands 31-9 32.1 32.S 33.0 32.7 
Tonga 21.S 22.S 24.2 22.2 23.7 
Vanuatu 37.2 43.6 3S.O 36.0 36.0 
Western Samoa 27.3 27.0 29.0 

Saurer. Asian Development Bank. 
Na«s: Data for Tonga arc on a fiscal-year basis. Industry includes 

mining, manurac:turing and public utilities (elcctric:ity, gas and water). 
If Gross find investment in the public scc:tor only. 
ti Based on coastant factor COit. 

- -,-

intensified since the mid-1980s (see table 11.62). The 
panern of industrial integration tends to intensify 
intra-industry trade and to transmit industrial growth 
more directly through input-output, demand-supply 
relations even without transactions in finished pro­
ducts. 

parts and intermediate inputs. Often the finished goods 
arc sold to the United States or Europe, and not to 
Japan. A consequence of this arrangement turns out to 
be chronic balance of trade deficits vis-il-vis Japan. 
Furthermore, the higher the industrial growth and 
exports, the greater the deficits. It is a structural 
problem, not easily amendable to solution by shifts in 
the exchange rate. 

One major problem to have emerged is due to 
specific regional integration panerns coupled with the 
technological dominance of Japan. Vinually all 
countries in the region except Indonesia have become 
dependent upon the Japanese supply of machines and 

One possible solution of the problem may be to 
acquire and master new technologies that make 
possible the domestic production of intermediate 

I02 

TaMt 11.62. llltn-Asla fonfp 4lirwt iwuaa.a111 ......... c !illiw tlllal 
.. Eul ... s..ei.-t:at """' .... ,.. 

lnves1mcn1 in 
million dollars 

lnve1ument Republic: of Taiwan 
by Korea Province Indonesia Malaysia Philip;>ines Thailand 

Japaa 2 070.3 1 843.6 I 2G9.8 Sll.6 302.7 I 24S.3 

Hona Kona ISS.2 400.S 932.9 123.1 81.7 359.7 
Republic or Korea 212.3 19.8 4.4 14.4 
Sinpporc Neplive 67.9 410.S 2S0.8 13.7 170.3 
Taiwan Province 117.S 7S.4 122.0 49.8 

Asia 2 264.6 2 320.7 3 7S9.4 918.7 630.3 1999.2 

World 4 108.2 s 464.8 9 374.0 2 213.7 2 09S.4 3 331.7 

Saurc1: Taiwan Province: Ministry or Economic: Affairs; Republic: or Korea: Minillry of finance; M1laytia: 
Miniarry or Finance; Thailand: Bank or Tllail1nd; Philippinca: Board ol lnvu1mcn11; and lndonaia: Cen1r1I 
Bureau of S111111in, SIOIUtical Bu/krill (November 1989). As quoted in James Riedel, ·1n1r1·Aii1n trade 1nd 
(off'lgn dircCI inve11men1·, AJian ~ Rlvflw. vol.9, No.1 (1991), p. 142. 
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anpuh. thereby reducing 1mpons and 1n.:rcasing the 
\;due-added dom~tic content of exports. But often the 
h1gher-lc\cl technologies arc not easily oblaina.blc from 
Japan~e firr.b. The liSCmblcr-produ'"-crs arc thus 
compelled to ime.t in technology dc\·ck~pmtt.t. or to 
attempt to purchase from non-Japanese sources. There 
seem" to be no short-cut to technological m;astcry. 
which can be achie,-ed only by climbing the 
tcchnolog1cal ladder step by step. 

By an'.)-· standard. industries in the region have been 
performing admirably. Some indicators arc pro,,idcd ir. 
table ll.63. With the nccption of the Philippines. all 
countries and areas increased their MV A. total 
employment. labour productivity and wage earnings 
per worker between 1980 and 1990. The differences in 
labour producti\ity and wage arnings between 
countries arc. however. striking. Singapore registered 
the highest per-worker MV A ($26$49) and wage 
earnings ($7 .892) in 1990. The lowest figures were 
recorded by Indonesia. 

Table 11.64 gives labour productivity and wage 
earnings data as a percentage of the North American 
level for 28 manufacturing industries. A catching up 
process is indicated by the labour productivity figures. 
rising on ncragc from 12.2 per cent in 1970 to 17.7 per 
cent in 1990.• likewise. wage earnings rose from 6.8 
per cent in 1970 to 16.2 per cent in 1990. Industry cbta 
confirm that the catching-up process is takmg place in 
almost all product categories. 

The differences in wage rares. howe\·cr. offer 
opportunities for imcstmcnt and plant migration from 
high-wage economics to low-wage ones for labour­
intensi\·e industries. Thus. for example. as wage rates 
rose in the 1970s. apparel enterprises from the Republic 
of Korea and Taiwan PrO\·inc,. moved to Thailand and 
Indonesia. In turn. skill-ir.tcnsi,.-e indu\trics such as 
semiconductors. automobile parts. electrical appliances 
and numerically controlled machines moved to the 
higher-wage countries in the region from Japan and the 

•The Rerul>hc .. r K<>re;a rec••rJed !5 per cen1 of lh<' S••rth 
·\menc .. n lc\el ••f t .. l>o•ur producll\11\ in 1990 

, - -.-
l"nited S<atcs. This process of product di\ersification 
in the industrial suucture •nd trade composition of the 
region enabled it to avoid the ronscqucnas implied by 
the track-pessimism hypothesis ( n:imdy. that 1bc •·orld 
market for labour-intensive goods •·ould be limited if 
al! dc\-cloping countrio emulated the NIC slratcgy of 
export-led growth).• 

The important question is whether the industrial 
dynamism of the region can be expected to continue 
through the 1990s and beyond. James R~. having 
analysed trade and investment behaviour. concluded: 

.. Will intra-Asian international trade and foreign 
direct investment continue to expand as rapidly as 
they have in the recent past'.' There arc good reasons 
to expect they :.vill. First. as long as the Asian 
countries continue to liberalize unilaterally their 
trade policies and to maintain current high levels of 
investment. the Asian market will continue to 
outpace growth in other major cxpon markets. 
principally Nonh America and Europe. 

It is also likely that real wages in Japan and the 
Asian newly industrializing economics will continue 
to increase faster than elsewhere in Asia. and that as 
a result the flow of direct investment from the 
higher-wage Asian countries to the lower-wage 
Asian countries will be maintained for some time to 
come. Since intra-Asian direct investment appears to 
complement and reinforce intra-Asian trade, the bias 
which was observed in fa\'our of intraregional over 
interregional trade is likely to grow stronger."" (49) 

But the cxplanatic.n abo,·c appears incomplete. 
Nothing has been said about the role of human and 
institutional capital formation. which seems to be 
instrumental in bringing about changes of comparati\'c 
advantage via changes in technological capabilities.•• 
The Asian dynamism seems to be stimulated as much 
by technology mastering and innovation as by trade 
and in\'cstment. Though a comprehensive review of 
human and .. institutional capital"" formation cannot be 
conducted in this space. the following comcnts may 

•Sec. fnr m<:;ance. (.&MI. 

.. Tradiuon;ally. 1radc 1hcnrl'.\1s hnc 1cnded 10 isnorc dyn;am1c 
facloh <uch ;as nununns 1echnnl•>,:IUI .:apahilt11c-<. Hence lhc\ >«m 
unable lo e•pl;a1111hc ..\<ian e•penence. 111dud1ntt 1he c;a<e ol J;apan 111 
Ille 1950-. 

T ... IW. ,....,... pedoi • illllidten ill Eatl ...S 5-tll-fal Alim, I• nd I"' 
(In ron11an1 I 98S dollars) 

Manurac1uring 
MVA employmen1 Labour Wage 

produc1ivi1ya; per worker 
1980 '990 19110 1990 

Couniry and area 1 milhon dollars) (lhouHnds) 1980 1990 1980 1990 

Republic ol Korea 18 822 SS 12S 2 OIS 3 292 9 342 16 744 2 ns 4 733 
Taiwan Province 16 488 32 IS3 1 997 2419 8 2SB IJ 291 2 ?62 s 936 
Thailand 8 713 17 487 1 S49 2 266 S 66S 7 717 1 342 I S28 
Indonesia 3 976 1) 289 963 2 262 4 128 S87S 676 1 06S 
flon& Kong 7 277 9 788 737 0 87S 7 769 11 lBS 4 041 6 264 
!;1n1aporc 4 S68 9 416 28S 0 3Sl 16 023 261-49 4 7S7 7892 
Malaysia 4 194 7 648 S18 0 661 8 0?1 11 S79 2?73 2 901 
Philippines 4 678 4 S46 949 0 748 4 931 6 077 I OBS 1 624 

-~'· t:SIDO d11111basc 
I MV A d1v1ded by numMr or emplllyees in m•nur11ciurm1. 
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hdp to '>hcd ,,•me h!!hl on w h3.I I'> happening in rhc 
rcgu>n. 

The rapu! n"C of the Asian 'l.:IC:s. fo:J,,w ing the 
c'amrk ,,f Japan. bears "pn-iai significance. These 
.:••untric:-. do n••I p.• .. ~s nall!r31 resour.:cs. c'ccpt 
human rcsour.:c-- in abundan.:c. Yet a rapid trans­
formatrnn ,,f an agrarian c.:on<•m:- into an industrial 
one'' made pt•,sibk b: in\csting m human resources. 
upgrading !heir quali1: 3nd thcrcb: incrca..'>ing the 
cconom:-·'s tcchnologic-.al capabilitJ.• It is not possible 
10 rc:Ju.:c man: facet-. of human capital into a single 
mdc,. 'l.:c\ crthcks ... o;dcc!ied indi1."3tors shown in table 
11.t.5 arc informali\c. The. A'>ian ~IC s show a higher 
k\cl ,,f a\cragc :cars of ,choc.~ling. a greater number of 
.. cicn1i .. 1.;. rc..:hni..:ians and R and D personnel per 
lll.0110 people c11.. than ••lhcr C<•Unlries. 

rhc .:a .. c ·•f the Philippines. ht•WC\Cr. should be 
carcfull: sruJicd. h ha.. achic\cd 7_.i mean y.:ars of 
.. ..:h••••hng. do .. c to that of the Republic of Korea. a 
high li1cr2.:y rate calmost 90 per ccnll. and a IOO per 
.:cnt .:ombincd primar: and .. ccondary enrolment ratio: 
and :-ct its Ci DP per capita CS710 in 19M9) is far lower 
than that of the Republic of Korea CS4AOO in 19!19). 
Well-cJucatcd human resources arc ••b\·iousl:-· waiting 
to he cmpt.•:ci.! and cffecli\d: organi1cd. ultimaidy lo 
rai .. c pnotlucti\it: and indu-.trial grmuh. 

Tabk 11.M d·~ not indudc data for Taiwan 
Pro\incc. but an independent study pr.wides telling 
informatwn on its cduca:ional achic\·cmcnts cscc 
tahlc II.Ml. The study daim .. 1ha1 ""the education s~stem 
wa-. planned lo grn'I!. in a manner that closely matched 
the ..:hanging requirements of the growing economy. 
The 1.ompulsor: basic education was raised from si' II' 
nine :car': the 'e.:ondary le'l.·d curri.:ulum was shifted 
more to·.\arc.J \ocarional fields: the .. uppl\ of uni\·crsity 
graduate' was srrictly limited. and the uni"·crsity 
.:urri.:ulum changed lo emphasi1c .. cicncc and engineer­
ing 'ubjcch." (5JI 

Similarly. the education system of the Republic 
of Korea seems to have produced an abundance 

•·-The ccn1r,.1 r• •int .,f mtcrc't fr,,m rhc ,1andpomt ,,f 1h1' 
.1n.ah, .. , .. 1 .. th.at. in the 1mmc\h.•lc P'''''"•'r pcn1•J. ;after .-11 1nt~n .. e 
.khJI< 1.ir .. n -r«1l1.:.1lh r<1c.:1cJ .1 1.,n11·1rrm dc•cl.•rmrnt ,tr.11<11• 
~ .... ,...,f ,1n the 1r.11.hri11n.al thc11r~ 11l \.'.••mp~r.111\C' ,nhdntaJc I ht'~ .... 
·•rr.1n:n1h .u 1h.1t time." ~'"it .1d\;~oit~J ~' c,·nn,1m1'" 1n the R.ank nt 

'·•r·'" .1n,1 cl .. t:"'-hcr..: ""h'' .. u.,...~n~J '" th(' rrcc-;r.11.lc J1l\:trtnc ... "' 
th\· d.1 .... 1,·.al .. ,fk,,,l the" h.h.l .a1.h'''"·.at("1.I .& ·n.1cur.1r p.uh ,,, 1ntfu ... 1rr.1I 

1lc\d• 1rmenf. h.1 ... ,·..t 11n l.1p.1n· ... rcl.tr1\ch lo~ l.1h.·ur ,\, .. 1, .anti 

._.imp.tr .tll\ , .• hh .tnl.•i=c m l.a~··ur-1nr1.·n,1\C mJu,lnc ..... lu:h .... fc\l1k ... 

(ha· • •t th(' 'C'Olr .al r1 •l:lh .ll h"l.U(' "'.h "'- hcthcr .1.trd:n \'.nUh.t hope: (n 

..-. 1mpc.-tr in rhc .au1.1mott°'1lc m,fu,lr\ 11nJ "hcrhcr .. JXto.'t.&~ ,tcr ... ,hnuM 
""'-· r.1~cn t• 1 rn1i.· 0 1ur.e)i?(' 11 ... Jlfn'-'lh. huf the ,kh.a1c .11ft~h~ll IOlfu .. tn;il 
.&n\t U.•~k r·'hto."\ 1n If" i.·nnrcl\ In she l'".Uh d.t\'· rhc \l(\A.' nt lhc 
H.ank ,,: .1.apdn h.1J ,.,m.: ~nrlucnto."t" Rut •• n rhc:- "'h,,lc the .,ur('d\lto.fAh 

.• n.l lh.-ir ·"'"'"' .11 !\II I I rrc\,llk•I I hn rcp1 .. 1i.u,·.t 1hc \ICI• 1h.a1 
;.1r.1n .. nnuh! "c to."••ntcru "'-Hh ·• h1t11rc .... .tn un,khk\cl••J'c-,t-.:.•untr\ 
"'-lfh I•'"' pr1•\lth.la1I\ o1nd '""''m' per h~.&J ·· 1~01 

I r111 \f.i.:hlup c.plam' ho,. educ"'""" enl-~n.:e' hum;1n cechnn­
lo11:1cal ,·;1p.ih1ht1e' thrnuith lhe fo>llo>,.1nJ1 \Cf <>f ahrlHle\ 

·· rh: "".1r.1\'.1I\ ,,, lr.arn .1n,l pcrr, 1rm 1.1,ki. :h.11 llcm.tnd ..-.~JEnll1\c 
.1rt11thk .... inti m. 1 r.1l dt11t1h.l~, ,,, ·• ht)lht"'r ••hkr 

m.nh,.m.au\'.,11 .1hilu"'. \ crh.t! .1h1ht\ . .tlcrrnt,,- .al"' rr11rrrri ... rn~ 
... p1r1t. m •• r.11 .... 1u.1Jlr. "rr.Jf1\ll\ - rc .. 11uh.cl11l·.c ..... 1"1dJZlll.&fl\('Or ...... 

m\rn:nC'n('"' .. 1m.,ll•"" llrl\C. re''''"'"'"· d1h.icn-.:c-· '"''"'tr\. 
·~"rkm,_: inrrn .. U\. rcr,\'\Cf.tn,c~· cn1..hJr10)! .,ft,h".111 in. to.itn,l.en"-\, 

rr. •r.t '"''''"" rnrn1 .1n,t in .. c: .. rmt"nl r., .1h1i11-.. fr.1n1 .1h1!11" dn,t dfhlutlc."' 
1., ... 1r.h1I\ lr:•m "dr.1 .. it\ .1n,1 u .. 11?al11.1f11•n !11 ft"rr.1rni.rn ... c .. 1n,1 
h1•m rc-rfnrm.anct di 't'llin' fltl('t umr' h1,ur' JKr ;.r11r In ttarn1na,:· 

'-I I mrir11 .. 11 .. ,.~r,1r1 1. 1r 1hc." .. <' \ u'"-' ~ ,, m .. 1mr1nll ff<" ... (nt ("\ 11tc"rh c 
~rhL1~k .. rh< ~ ·rk .•f (,r(~··r-. I> \\;1fMh.k [<-.,; 
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of educated workers.• But the a\ailablc c\·idem."I: 
indicates a glaring mismatch between supply and 
demand for c.•llcgc graduates-a chronic o\crsupply 
for m<•rc rhan :!O ~cars since 1965. This J?hcnomcnon 
has been anributcd to the follm11.·ing inlluenc<": the 
emphasis on a high lc\-cl of cducalion in Confucian 
1.-uhurc: the preicrenc.-c for white-collar occupations 
which arc conferred onl~ on college graduates: and 1hc 
high lc"·d of remunerarion in 'I!. hitc-collar occo1pa1ions: 

.. for cumplc. in 1986 college graduates' a\-cragc 
wage 'l!.3S :::!.:! times that of high-school graduates. 
and the a\-cragc entry· wage oi high-school graduates 
tended h• be below 70 per cen1 that of college 
graduates_ .. [56) 

The quesiion whether the o\crsupply of college 
graduates represents mismanagement of capital resour­
ces in the long-run remains C•lfitro\-crsial. In spite of 
this o\ersupply. the estimated social rat' of return was. 
for instance. B.11 per cent in 1977 compared with 
9_9 per cent for high-school graduates and :!.II per cent 
li.lr middle-school graduates_ In rhc same year. the 
employment of college graduates totalled :!:::! .011?. while 
the univcr .. itics and colkgcs produced .H.37~-an 
c'Cess supply of (WCr : 5.000. indicating a degree of 
labour market dis~quilibrium and imperfection. The 
c~ccss supply situation disappeared onl~· after the mid-
191\0s. and according to recent projection'i. a shortage 
of college-educated manpo'l!.er is c'pc.:tcd to occur in 
the 1990s (sec tabk 11.67). ~c\-crthcless. it could be 
argued that the abundance of college graduates and 
human capital in general has been a crucial factor 
enabling the economy lO climb the technological ladder 
al a rapid pace. and hence ultimately to a.:hicw 
productivity growth.•• Moreover. to complete the 
analysis. it would be necessary lo describe how rhesc 
cdm:atcd workers arc organi1cd. 

Studies on ir.stilulional charactcrisri.:s and per­
formance arc scarce. especially rhosc comparing the 
organi1a1ional differences between i:conomics (of 
Hong Kong. Republic of Korea. Singapore. Taiwan 
Prn\·incc etc.). But what is a\·ailablc seems to suggest. 
nor surprisingly. thar there arc similarities and 
differences. and the lancr reflect the specific heritage of 
each country and area of rhc region in rhcir culture. 
politics. social \alues. moraliry and h1s1orical path,. 
The task of building e.:onomic and non-ec.momic 
in,titutions 'l!.ith a \icw lo moti'l.ating workers to higher 
le\cls of efficiency would 'iecm to require "the art" of 
using lhc 'pccific unique heriragc of rhosc inrnl\ed . 
Thus. for ins11ncc. studies 1(571 and (51\j) on Korean 
Chaebob identify the follo'I!. ing charac1eri-.1ics: clan 
managcmenr: lop-down decision-making; tle\ihlc lik­
timc employment; a Confur.ian work clhic; pa1ernah,1ic 
leader,hip; loyalty: compensation ba'ied on 'cniorir: 
<'nd merit raring; bureaucratic conflict '"lution; a \Cr~ 
bureaucratic~ cl low degree of formalil~ and a s1andard-
11cd sy,tem; close go\ernment-busmes' rclalion,hip; 
and npansion through conglom~ration 1tha1 i'. acqm,i-

•\cr.1 .. r r>dmrlc. i< 'I dn.t J<<J 
.. Theodore Schul11 .ad•;an'e' the 1dc.a lh-•t humAn <.apn.al hd• 

~,1,rn.11 rlfrd, 

"tht .. e ('lft\.h ~p1ll n\t"r hnm 11n1i.· prr .. •m ,,, .. n .. rhl"r f•..-,,pk .1t 

l"d\h 'kill k"-d .trc m•th' prnd11\fl\C in h11th rh.tn ir1 1.,·~ hum.in 
.. 1r1r.tl t"n1.u11nmt"nr.. flum.sn l·•r•r.tl cr.h.tn1 t· rtw pr·~•''h't.ir· ... ! 
h.1rh l.11'\••ar .inti f'h\'h·li • .• t;'H,11 .. [ 1\j 
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(In constaat 1915 dollars) 

'f Labooar prod•ctivity Wacc per workr 
~ 

Industry 1970 1980 1990 1970 1980 1990 

Food products 12.02 12.13 IUIO 6.61 8.77 10.10 
lkYCrap 22-6S 21.29 20.22 9.24 13.63 17.09 
Tobacco products 1.30 9_77 4.92 4_94 4.21 4_44 _, Tnulcs 10.9S 17.S7 21-91 7_72 13.16 19.72 
W urine apparel IS.4S 20.44 26.SI 10.33 20.93 27.12 
Lca1ber and f•r prod•cts 9-11 19.46 31.37 7.4S 16.14 27.25 
Foor.car. cad•diac rubber 
or plas1ic footwear 11.22 16.29 23.76 7_23 lS.93 25.06 
Wood and rork p:oducts 14.77 lS.29 14.04 13.04 11.09 10-54 
Furait•rc and fiuuru 14.19 14.27 lS.66 9.6S 12-37 16.42 
Paper and paper producls 12.79 J)_CJ2 lS.11 7.11 II-96 16.29 
Priat1nc aad pu!>lislai•& II-93 11.71 22.01 1.49 16-52 23.16 
Industrial d1c111ical products 13-53 H.69 19.34 7_99 12.94 11-59 
01bcr cllcrllical products 11.09 12.31 13.62 7_74 11-53 I7.2S 
Petroleum mmcries 11.IO 7.41 I.II 20.41 22-53 ls.JS 
Miscellaneous petroleum 
and coal products 22.74 S2-57 42.60 1.74 17.77 27-51 

Rubber products 10-59 14.44 13.46 7.0S 9.91 12.10 
Plastic products n.e.c. 9_09 14-57 19.47 1.27 IS.31 22.96 
Pottery. clliaa and cartbcn•arc 10.26 lS.13 20.39 7_77 10.SO 16.91 
Glass and Class products 12.13 IS.97 24.46 7.96 11.60 ll.9S 
Otbcr non -me•allic mineral 
products 14.40 19.42 24.74 I.IS 12-29 18.21 

lroa and steel 17.31 29.11 39.76 6.13 12.29 20.72 
Soa-fcnous m<tals Jl.60 17.10 24.30 1.16 11.18 IS.70 
Metal products 9.69 1]_)4 19.66 6.41 13-57 22.66 
Soa-elcc1rical macbincry 1.93 14.12 20.24 6.74 13.29 19.90 
Elcc1rical macbincry ll.4S 14.41 20.38 S.32 12.39 19.61 

\ Traasport cquipmen1 14.17 l6.9S 20.86 9.07 12.26 18.33 
Professional and scica 1ific 
,ooc1s 6.44 11-63 13.89 S.70 14.0S 17.36 

Otber manufactures 10.91 19.87 26.26 4.63 12.81 22.ll 

To1al manufacturinc 12.20 14.87 17.66 6.78 11.26 16.ll ._, 
'~ Source: l.~100 database. 

L. 

Till* 11.65. Eal _. s-tlll-F..asl .\sill: .._.. capilal illdic1llors, 1'71-19'1 

Tcriiary Combined primary 
Scicnlis1s and Ra: D iradua1cs Adult and secondary 

Mean years technu:1ans per personnel per as perccnta1c literacy enrolmen1 ralio 
Counuy or schoohn& 1.000 people 10.000 people ol ace croup rare in 
and uea IR 1990 in l98S-1989 ID 198S· i989 in 1916-1988 1990 1970 1989 

Rcpubhc or Korea 8.8 47.3 21.6 96.3 87 100 
Hon' Kone 7.0 41.0 6.7 90.0 80 90 
S1nppore 3.9 23.6 .S.8 88.0 88 90 
Brunei Darussalam s.o 27.0 S.6 86.0 
M1lay11a .s) 3.7 1.4 7'J.4 71 79 
Thailand 3.8 1.2 1 . .S .s.o 93.0 66 60 
Ph1hpp1ncs 7.4 I.I 6.7 89.7 97 100 
lndoncila 3.9 10.1 1.7 0.6 77.0 S6 86 
Viet Sam 4.6 87.6 79 71 
l.ao Peop1c·1 J 
Ocmocrahc Rcpubhc 29 o.s 33 70 

:f C-ambod12 2.0 3S.O 

~<Hl1"Ct" l"n11cd Sa11Cln1 Dcvck>pmen1 Proarammc. /lumon Dr .. ctopmm1R'P"'f199~ (S<• York. Odord t:n1vers11y Prcu. 1992). pp. ' 1!7·1)9 
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T ... IJM.. Lwekun .. -.-.m m-m w1I 'mT ... rr.riiln .,,.. .• 
(N•mbcr ol S!adeats) 

Collqc •ad 
Aca.Xmac Junior Senior Senior Junior uaiYcnity 
year Total Pri .. ary llig.W high vocatioaa"1 collqe aad abaft 

19SO I OJJ 651 906 9SO 19944 11166 11226 I 216 s 379 
19SS I 47S 624 I 244 029 162 23.S 30 169 21116 4 S4S 13460 
1960 2 279 117 ! 888 71] 2S3 t.tS S7 Sl2 44617 7111 27172 
196S ] 006121 2 2S7 720 473442 116 197 74114 29S4J SS 112 
1961 3 46S 707 2 313 204 6S2 083 lSZ 177 116 206 794S6 11 Ul 
1969 J 641 OOI 2 421 041 729 6Sl 161 4S9 137642 9S9U 11227 
l'l70 3 803 467 2 44S 40S 100 402 171 S37 17S 6SO llll 321 95 t4S 
1972 4 034 OS4 2 4S9 743 909 197 197 tSI 216 90S Ill 310 112741 
197S .. 160 319 2 364 961 I 036 3S7 llS Ill 214 4SS ISO 226 ll9 209 
1980 4 Ill IOI 2 ?)] 706 I 07S S32 llO 66S 349 370 ID 134 1S9 394 
1982 4 266 038 2 226 699 1Oil3SI 117 OIS 394 270 203 722 171 974 
191S 4 429 043 2 321 700 1 062 226 194 7S7 421 714 236124 191 7S2 
1916 '491602 2 364 431 1osz993 ?00 S99 437924 244 412 191166 

Averaic aaaua: 
percentage iacrcasoe 
19SJ·l9S9 9.1 l.S 11.5 14.7 16.2 9.2 20.4 
1960· 1969 s.s 3.2 12.7 IU 13.1 33.9 ll.9 
1970-1979 1.4 -0.7 4.1 1.3 9.3 6.3 S.I 
1910-1986 I.I 0.7 -0.4 l.S 4.2 4.9 3.6 
19S3· 1916 4.1 2.6 7.2 7.1 10.1 14.7 10.7 

Souru: Jeanie Hay Woo. "Education aad ecoeomic sn>-th ia Taiwan: a case ol ncCC$1ful plaaaia&"· Wortd 
~Tlopnrmt. YOI. 19. So. I (1991). p. 1032. 
Ii And junior vocalional and normal bclOR 1973. 
li. And normal 1973 aad arter . 

T ... 11.67. ····••liMI., Ind ................... of"-'-1-.-
hem 1980 1990 2000 

Population aced 14 and over 24 148 (100) 32 llS (100) 37 823 (100) 
Hi&h-school craduarcs 4 383 (17.6) 8 174 (2S.2) 11 102 (29.3) 
Collc&e srudents 721 (2.9) 1 787 (S.S) 2 213 (S.9) 
Collc&e &raduatcs I 329 (S.4) 3 177 (12.0) 7 Sil (19.9) 

Hi&h·school and 
rollcJe craduatcs 6 433 (ZS.9) 13 838 (42. 7) 20 826 (SS. I) 

Sot«~: Sc· ii Park. 't.abour iuucs an Korea"' ruturc'. Wortd ~. vol. 16. 
So. 1 (1988), p. 104. 

1ions and merger,). These characleriMics could be 
\iewed a' ;;1 product of influences from Japanese 
11ccupa11on (1910-1945). United States occupation 
f 1945, I 94X I. and indi¥enous clements. A comparison of 
management system' in the light of these characteri~uics 
'' g1\en in table 11.611. 

Domestic savings and investment are keeping pace 
with the high levels main1ained by Ille neighbouring 
NICs. and inflows of foreign direct investment have 
accelcra1ed. Industrial reform and restructuring have 
been progressing rapidly, though amid some confusion 
about the final shape of ""market ..,ocialism with a 
Chinese character"". The greatest challenge remains. 
however. in meeting the ever-increasing demand for 
high-quality managers. engineers and scientisl!i 10 help 
push Chinei;e industry towards higher levels c,f 
technology content. 

J. China 

I. Slrort·r1111 011tlook 

Both the 'hort· and long-term outlook for industrial 
growth seem prom1,ing. Inflation ha!> apparently been 
tamed thank' 10 the au .. 1erny programme impmed 
'incc l9X9. and trade 'urpluses ..,ince 1990 arc providing 
pohc\ maker' wuh greater room for manoeuHe. 

106 

Short-term prospects are good for 1992 I according lo 
go11ernmen1 forecai;ts}. GNP is expected 10 grow by 
7.9 per cent compared with 6.8 per cent in 199! and 
5.0 per cent in 1990. Non-government ob,er\Cr,. how­
ever, are predic1ing up 10 9 per cent growth. with the 
1hrea1 of overheating of the economy. Demand force\ 
appear ~lrong: cnn~.umplion 1s expected In grow al 
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R«naitmeat 
criteria 

Job 
asaipmcat 

Traiaiagaad 
cdllCalioa 

Job rotalioa 

Eva1 .. 1ioa 

Promo1ioa 

Salary 
criteria 

Welrarc 

Employul 
lay-oft's 

Labour 
relations 

Structure 

Oecilioa­
malting 

T .... DA C 

Republic ol IC.oru 

Core. basic. temporary 

Rdcrcacc cllcclt and 
written ICSI; prefer-
eacc pn to acw 
collqc pc1 .. 1es 

Elites Uli&&cd to 
U.ponant dcpanmenlS 

t:aiform, oa-tlle·job 
1raiaia&. eoa-
5151eaa1ic 

Ad lloc bam 

Non·5151cmatic, 
past-oriented 

Scaiorily 

Education lcftl 
and-iori1y 

X.-alboaus 
( UollifonD) 

No 

Less important 
dcpartlDCDIS first 

Ace of SS 
(iaflc11iblc) 

Principles ol 
banaoay; ao 11ri1tcs 

No 5151ematic 
allipaicnl 

Peoplc-oricatcd 

Top·clo•a 

..... ,.. I I 

Uailed Stales Japaa 

Buit. ccaporary Core. basic. 
some 1emponry 

~cc cbec:lt and ln1crview; prefer-
iaccrricw; prefer CDCC &iftD to new 
upcricacc collqc pd .. 1es 

Aaipmcnt baad oa Assi&DIDCDI to field 
ti.c job site or initially to 

shop-Door ia-lloaa 

Kaowledsc and tedaaical On-1bc-job 
oa-tlac-job traiaitls, trainin&. job 
uai11crsilJ ro1atioll, in(ormal 

groups 

Aimed al 5PCCialists Regular, periodic; 
aimed at generalists 

Sys1ema1ic. Con1inuous. 
prc1au ·orien tcd ruturc-oricated 

Pmormaacc Combination 

Edueatioa Incl Education Incl, 
aad pedormaacc a1e and perr-aacc 

Pctfonaaacc-barcd Penonnancc-batcd 
iacca1i11e iacenti11e 

Yes Yes 

Temporary staff Concentration on 
and less important temporary 11aff 
dcpanmca11 fint oaly 

Ale ol6S Age of SS-60 
(flc11iblc) (flniblc) 

Coatract·orientcd; Principle of ·wa"; 
ltrilra used as a labour dispules 
last raort start witb slrikc 

Individual assignment Group assipmcnt, 
wilb dclailed job job descriplioas 
dacriplions DOI detailed 

Work-oriented Combination 

Top·dowa Bou.>m·up 

~ Yoollcua Sbia, Strvcllltt 4"" Problfms of KlllWlll ENtrprVa (Seoul, Seoul National Univer1i1y Publishing, 
191S), pp. 331·3S9, as quoted ia San&,iia Yoo aad Sang M. Lee, "Maaagcmcnc llylc and practice of Korean 
Chaeboll", Clllifomia ~ R#vilw, vol. 29, No. 4 (Sumaicr 1987), p. 107. 
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13. I per cent in 1992, compared with 12.2 per cent in 
1990 and a mere 3.3 per cent in 1991; investment will 
grow by 11.2 per cent in 1992, compared with 7.6 per 
cent growth in 1990 and 18.6 per <'cnt in 1991 (see 
table 11.69). 

As usual, the industrial sector will be leading the 
growth of other sectors with a rate of 10.0 per cent in 
1992. This figure compares with 14.2 per ccm industrial 
growth in 1991 (at double the planned taraet) and 
7.6 per cent in 1990. The leadership of the industrial 

sector will be supported by the favourable trade 
surpluses recorded in 1991 ($8.I billion) and 1990 
(SS. 7 billion) (sec table II. 70). A trade surplus of 
S7 billion is expected for 1992, providing sufficient 
room for policy makers to manoeuvre with respect to 
importing industrial inputs and technology. The 
availability of the law:r determines industrial growth in 
a special way. 

Opening up the economy since 197!1 has permitted 
soaring export growth in labour-intensive goods !>uch 
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TllMit ll.6'. ~IMinset__...,.. .. _ 
la ai- .... "2 

Aa•••l 1row111 ra1e 

Act HI forccu1 

hem 1919 1990 1991 199? 

GSP l.6 s.o 7.0 6.S 
? lndu11ry l.S 7.6 14.2 10.0 
l A&ncullun: l.l 6.9 l.O l.l 
4 E•ports 10.7 ll.l IS.I 10.0 
s lmpor1s 7.0 -9.I 19.S ll.O 
6 lnwa1-a1 -1.0 7.6 11.6 11.l 
7 Couumplioll 10.I l.l 12.2 ll.l 
I To1al n:1ail said 1.9 1.2 ll.2 12.0 
9 laflalioa 17.1 2..l 1.9 4.S 
10 Couumu price iDdcll 17.S 2..4 l.4 4.1 

5-R: Eco.omit Racard1 Ccaicr, Clliaac Slate Plaaaia& 
Commiaioa. 

Nor. hems I, 2 aad l based oa 1980 pricu; ilems 6, 7 aad I ill 
carrcal prittll; items 4 aad S ia curn:a1 United SIDies dollan. hem 
2 iacladcs Ille production nlac ia villaac-lncl iadaslries. 

TaWe IL'JI. 1.--..... In* efClliu, "'9-1"2 
(Billions o( dollars) 

Actual f<>Rcast 

hem 1919 1990 1991 1992 

(a) lnterna1ional trade 111.6 115.! llS.7 151.2 
(b) Espons S2.S 62.1 71.9 79.1 
(c) Imports S9.l Sl.4 63.I 72.1 
(d) Trade balance -6.6 1.7 1.1 7.0 
(e) GSP 302.S 333.l 349.6 372.l 
(I) (a)/{c) (pcrccnta1e) 36.9 34.6 31.I 40.6 

Source: Economic !lescarch Center, Cbiacsc State Pla11ai111 
Commission. 

- -.--
as cotton doth. fabrics. shoes. carpets. bicycles and 
canned fruits. It has also enabled lhe economy to 
import producers· goods such as steel products. 
machine tools. trucks and chemicals. much needed for 
industrial restructuring and te.:hnical progress. This 
process. characteristic of the A~ian NICs. has been 
pnn·iding the basic dri\·ing force for industrial \·itality. 
and will continue to do so in the short- and med;um­
tcrm. The degree of openness ((exports + imports)/ 
GNP) is expected to exceed the 40 per cent mark in 
1992 (much higher lhan that of Japan or the United 
States) (sec table IL 70. row iO>-

An additional source of industrial \·itality so 
pro\·ided by two factors. namely. township-village-­
based community enterprises and foreign direct 
im·cstmcnl. Both operate freely on the basis of market 
forces and competition in purchasing inputs and selling 
outputs. unlike the State-owned enterprises. Industrial 
output from township-village-based community enter­
prises grew by over 15 per cent in 1989 and 1990. when 
an austerity programme was imposed on the entire 
economy in order to fight run-away growth and 
inflation (sec table 11.71). 

In 1978. the number of township-village-based 
community enterprises totalled 1.5 million employed 
28.J million workers. and produced 49.3 billion yuan 
rcnminbi worth of industrial output (sec table II. 72). In 
1989. the number soared to 18. 7 million units. with 
employment reaching 93.6 millior workers and output 
surpassing the value of total agricultural output by 
22 per cent. 

The output of township-village-based community 
enterprises grew by an annual average rate of 29.4 per 
cent between 1978 and 1989. This compares with the 
growth of total Chinese industrial output at an average 
rate of 16.2 per cent. Such enterprises arc a unique 
feature of the Chinese industrial sector. without a 
parallel in Eastern Europe or the former USSR. The 

Tllble IL71. SelldM pe""- bidkalon of t-"ip ud YiD11p nterpriMs, J91J.J"8 
(Percenta&e) 

Item 1983 1984 1985 1986 1987 1988 1989 l'J90 

Output 
Rural non-agricultural oulput 19.20 68.16 59.51 29.78 33.95 36.95 14.36 1).91 
Industrial oulpul value 17.19 64.49 46.72 32.08 34.40 39.65 15.78 15.37 

Number of firm1 
Town1hip·villagc-based 
community enterprises (TVCEs) • 1.15 22.52 -4.88 -3.29 4.04 0.72 -3.42 -5.32 

Industrial TVCEI -0.68 21.12 -5.15 2.68 10.45 2.90 -1.43 -4.78 

Employment 
TVCEI 3.91 18.97 7.90 5.17 7.08 4.07 ·3.55 -2.71 
Industrial TVCEI 4.60 17.56 9.lS 9.32 9.79 0.34 3.03 • 1.47 

Financial indica1orat/ 
Groa revenuc1 20.61 36.55 44.10 21.68 31.96 44.24 13.93 8.23 
Tues 30.84 34.39 37.22 26.86 22.03 40.71 15.22 1.08 
Profiu 1.51 9.25 33.14 ·6.04 16.59 38.05 ·7.36 -3.08 
Wa1e bill 14.91 36.11 25.91 17.94 20.30 26.S4 7.30 4.49 
Fixed HseU (year·end) 10.87 20.89 31.02 25.67 29-56 29.16 21.23 14.65 
Bank io.n1 19.15 102.62 40.33 46.96 41.37 ?6.90 18.14 22.06 

SOfl7Ct: Sme S1ali11ical Bureau~ China. Sltldsfical Ytarllook of China, ind China Rwol StalilMoJ 
Ytarfliooit (v1riou1 i11uc1). 

11 For 1own1hip·vit11ae·bascd community en1erprise1 only. 
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T.wt IL7:Z.. SdKtftl illdinlws • ~ 
1'illmet .... ........ ~ ia OiiM, 1971-19" 

Total 
:Sumber of Total output value 
enterJ>rUes employment (million yuan 

Year (thousands) (thousands) rcnminbi) 

1978 l 524.2 28 265.6 4 9J0.7 
1979 l 480.4 29 083.4 5 484.l 
1980 l 424.6 29 996.7 6 569.0 
1981 1 337.5 29 695.6 7 453.0 
1982 l 361.7 31 129.1 8 530.8 
!983 1 346.4 32 346.4 10 168.3 
1984 6 065.2 52 Oil.I 17 098.9 
1985 12 224.5 69 790.3 27 213.0 
1986 15 153.l 79 371.4 35 408.7 
1987 17 446.4 87 764.0 47 431.0 
1988 18 881.6 95 455.0 64 956.6 
1989 18 686.0 93 662.0 84 028.0 

Sower: David Zweig. "Internationalizing China's 
countryside: tbc political economy of exports from rural 
industry". Orilla (}tlanaly. :So. 121 (December 1991), p. 
720. 

arrangement relieves the central Government of much 
of the effort required to curb the urbanizauon 
pressures and associated costs often seen in other 
countries (such as the Republic of Korea). 

Furthermore. many township-village-based com­
munity enterprises sen·e not only domestic but also 
ove~eas demand. In 1984-1985. the share of such 
enterprises in the total foreign exchange earnings of 
China was only 4.5 per cent. but it soared to 20.8 per 
cent by 1990 (sec table 11.73). This development has 
created new rural linkages in the flow of goods, 
ser\'ices. capital and technologies from abroad. 

The strategy of gi\'ing more autonomy to enterprise 
managers and local governments seems to have 
provided strong incentives-such as control over 
foreign exchange. raw materials. import and export 
licences. new equipment and market information-to 
take risks in innovation. investment and international 
market penetration. 

Foreign direct investment has also added to the 
dynamic force of Chinese industry. The growth record 

Year 

Tiii* 11.73. Fonip .ulwlp andmp 6-
,~......_.~......,n..t 

ia aw.a, lfM.19'1 
(Billions of dollars) 

China's Percentage of 
Total total export total 

earninp carninp cxpor11 

J984·198S 2.4 S3.7 4.S 
1986 4.S 31.4 14.3 
1987 S.1 39.S 12.9 
1988 8.1) 47.7 16.8 
1989 JO.I s2.s 19.3 
1990 12.S 60.1 20.8 

SOlll'Ct: David Zweig, 'ln1ernationahzing China's 
counlryside: the political economy of expor11 from 
rur1l 1ndu11ry". Citino (}uanmy. !'lio. 128 (December 
1991). p. 720. 

,, 

of such investment in China might seem startling. 
especially when compared with that of Eastern Europe 
and the former USSR. The number of foreign-dircct­
invcstment projects jumped from 470 (worth Sl.7 bil­
lion) in 1983 to 7.273 (worth S6.6 billion) in 1990 (for 
details see table II. 74). The lure of the huge potential 
market and the suppl~• of hard-working. even if 
unskilled. labourers would appear to ha\·e been 
sufficient to overcome the uncertainty created by 
internal unrest. 

The unrest led to a decline in the flow of foreign 
im·estment. The \'aiue of negotiated investment 
reached S2.35 I billion in the first half of 1990. 
representing a 22 per cent drop from the pre\·ious year. 
China appro\·ed the establishment of 2. 784 foreign­
fundcd enterprises in the first half of 1990. down by 
8 per cent from the same period in 1989. Of the 2.71(4 
enterprises. there are 1.569 joint \·enturcs. 570 
cooperative enterprises and 645 solely foreign-owned 
enterprises. The contracted \·alue of foreign c!irect 
investr:tent in 1990 stood at S6.6 billion. while only 
S3.5 billion was actually utilized in that year. 

The largest single category of direct in\'c:stment 
hitherto has been corporate joint ventures. accounting 
for almost half of the contracted value. Guangdong 
continues to be by far the most popular site. and 
im·estors from Hong Kong and Macao are the most 
acti\·e. The proximity of Guangdong to the ser\'ices 
offered by Hong Kong and the ease of monitoring 
in..,.estment just across the border are major reasons. 
Besides Hong Kong and Macao investors. only firms 
from the United States and Japan ha\·e contracted to 
invest more than $I billion. None of the other 
investments exceeds $500 million. Investor interest in 
full-ownership operations is increasing. and now 
accounts for 6 per cent of direct investment. 

1. Long-nin 011tlook 

The process of introducing market mechanisms has 
been uneven. with a ··stop-go" pattern of policy 
prono:.;ncements, as e\'idenced by the shifting emphasis 
of the debate between lhe conservatives and reformisb 
during the past three or four years. Nevertheless. the 
available evidence pro\·ides encouraging signs concern­
ing the long-run de..,.clopn1ent of the process. 

For instance, the proportion of steel supplies that 
has been distributed through the State central planning 
apparatus has declined steadily, as follows: 

Fifth Five-Year Plan 11976-19K0): Xl.6 percent 
Sixth Five-Y car Plan ( 1981-1985 ): 52.4 per cent 
Seventh Five-Year Plan (1986-1990) 

!986: 45.K per cent 
1987: H.6 per cent 
198!': 2K.4 per cent 

Furthermore. the number of industrial materials 
diMributed solely by the State plunged from 279 items 
in 1979 to 24 in 1987. The transition to market-driven 
allocation from State-planned distribution involves the 
use of multiple prices (see box 11.9). This gradualist 
approach is in stark contrast to the "big-bang 
approache:o;" observable in some countries of Eastern 
Europe and the former USSR. 
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(Billions ol dollars and number ol 11ni1s) 

llcm 1979-1912 1913 1914 191S 1916 1917 19U 1919 1990 

Conlrorled dirccl invcsuncnt 
V•lue 4.608 1.731 l.6SO S.931 2.834 3.709 S..297 5.600 6.S96 

Number cl projcc:ls, 
olwbic:b 

922 470 l 8S6 3 073 1 491 2 233 S 94S S 779 7 273 

Equity joinl ventures 
V•luc 0.127 0.188 1.067 2.030 1.37S l.9SO 3.134 2.6S9 2.704 
Number 83 107 741 1 412 892 1 39S 3 909 3 6S9 4 091 

Coopentivc joint venturc5 
V•luc 2.727 O.S03 1.484 3.496 l.3S8 1.283 1.624 1.083 1.254 
Number 793 330 1 089 l 611 S82 789 1 621 1 179 1 317 

fully forci1n owned 
V•luc 0.332 0.040 0.100 0.046 0.020 0.471 0.481 1.654 ?.444 
Number 33 lS 26 46 18 46 410 931 1 860 

Joint oil cxplor8tion 
V•luc 
Number 

1.4?2 1.001 
13 18 

o.360 0.081 o.oos o.os8 o.204 0.194 
4 6 3 s 10 s 

Otbcr rorcip invcstmcntll 
V•lue 0.927 o.t8S 0.224 0.402 0.496 0.610 0.894 0.694 0.390 

Utilized dircc:t investment, 
ol wbic:b 
Equity joint ventures 
Coopentive joint ventures 
fully rorci1n owned 
Joint oil cxplor•tioa 

1.168 

0.100 
O.S31 
0.040 
0.479 

0.63S 

0.074 
0.227 
0.043 
0.292 

l.2S8 

0.2SS 
0.46S 
0.0lS 
0.Sl3 

1.6S8 

0.SBO 
o.sas 
0.013 
0.481 

1.87S 

0.804 
0.749 
0.016 
0.260 

2.314 

1.486 
0.620 
O.OlS 
0.183 

3.194 

1.97S 
0.779 
0.226 
0.213 

3.393 

2.037 
0.7Sl 
0.371 
0.232 

3.487 

1.886 
0.674 
0.683 
0.244 

01bcr rorcip invcsrmentlf 0.832 0.281 0.161 0.298 0.369 0.333 O.S46 0.381 0.268 

Sowu: State S1.ris1ical Bureau ol Cbina. 
11 lnc:ludin& i111em.rioaal leuin1, compensarion deals and proccssin& aACmbly. 

Likewise, investment funds that the government 
budget provides to State-owned enterprises declined in 
proportion of total investment (sec table 11.75). For the 
economy as a whole, government-financed investment 
fell from 36 per cent in 1981 to 18.5 per cent in 1988. 
for the State-owned enterprises the figure fell from 
44 per cent in 1981 to IS per cent in 1988. By contrast, 
bank loans rose from 14 per cent to 24 per cent in the 
respective years. The rapid increase of foreign 
investment to 9 per cent in 1988 from a mere 2 per cent 
in 1983 is noteworthy. But all these financial changes 
do not imply a meaningful beginning for a financial 
market. Such a market with a Chinese character is, 
however, slowly emerging, as exemplified by the 
embryonic stock markets in Shanghai, Shcn;-hcn and 
elsewhere. 

In spite of the declining proportion of budgct­
supportcd investment, total investment far the whole 
economy as a percentage of GNP has been maintained 
at a high level (sec table 11.76). Throughout the years 
since the reform movement started in 1978, the invest­
ment ratio (investment/GNP) has shifted between a 
low of 28.3 per cent (in 1981) and a high of 35 per cent 
(in 1985). These arc remarkably high levels by 
international standards. In some sense, the economy is 
following an investment-led growth path as well as an 
export-led one. 

The first column of table 11.76 also reveals that the 
ratio of investment to value added for State-owned 

I IO 

enterprises has been rising rapidly. This is an indication 
of efforts to restructure and upgrade State-owned enter­
prises. Many of the latter have been plagued by labour 
redundancies, accumulation of unsalable inventories 
due to low quality, unutilizcd capacity, loss-making 
instead of profits, and not least managerial rigidities. 
By injecting new investment, and thereby more 
advanced technology and enterprise reorganization, 
the State enterprise sector has endeavoured to become 
more efficient and competitive. 

Strong and systematic evidence of improvement is 
hard to obtain. But scattered evidence points to some 
progrc~s. though as yet one third of State-owned enter­
prises have been reported to be loss-makers. Table 11.77 
provides some indication of labour productivity by 
industrial branch. It shows, in particular, that all 
branches achieved increasing productivity between 
1987 and 1990, and also that the engineering-tech· 
nology-intensivc industries (such as metal products, 
machinery, transport equipment, electrical equipment, 
electronics and measuring equipment) performed 
better than the traditional industries (such as food. 
textiles and paper products). 

Other observers appear to concur, as in the following 
quotation [59]: 

"There had been a marked improvement in invest· 
mcnt efficiency during 1978-1986. Total factor pro­
ductivity growth, which had been negative during 

---:----

' 



~~ .... _ ...... 

• . 
I 

l, 

-

.. 

. __,. .. 

Box 11.9. The ChlneM mnet mech8nlsm 

China's economic reforms started in 1979 and are 
still in the initial stage. For the reforms to succeed, 
China needs to make improvements in its economic 
policies and strategies and to learn from the 
experiences of ec.Jnomic reform carried out in other 
countries. The leSsons amt knowledge of such 
experiences must then be combined with China's own 
conditions to better assimilate the necessary changes. 

At present. the market mechrnism in China is 
imperfect. Along with the forwarding of economic 
reforms. China's economic system should be accom­
panied by a series of applicable policies. The changes 
required involve three aspects: 

(a} Decentralization. which in China is called 
"simplifying the administration and giving more 
decision-making powers to the local governments and 
local enterprises": 

{b) Promoting the commodity economy and 
invigorating production and circulation activities; 

(c) Open-door policies. 

To bring about the changes in these three aspects 
and to attain good results, the country must bring the 
market mechanism into full play and let economic 
levers play a role in development. 

In China, the market mechanism operates jointly 
w:th three State policy measures to guide resource 
allocations towards a certain goal. The first measure is 
taxation. It is necessary to readjust taxation methods 
and increase taxation categories to support the 
production of certain goods, exports and imports, or 
to restrict them when necessary. By using credit 
policy measures as a second mechanism, the central 
Government can guide and direct capital flow and its 
use through financial credit activities involving 
interest rates and the provision of credit without 
interest. As a third measure, the distribution of 
materials provides important production incentives for 
enterprises. Before the reforms. the distribution of 

material supplies was centralized and was done in 
accordance with the State plan. After the reforms. the 
sources of the material supplies began to diversify, 
and enterprises were given some autonomy to retain 
the products that were manufactured with permission 
of the State, but which were not included in the State 
plan. This encouraged the emergence of a multi­
channel distribution system and what is now called 
the "two-track price system". 

There are actually several types of market prices for 
products. One is the State-allocated price (also called 
the normal price), which is fixed annually under the 
State plan by which materials are allocated and 
products purchased by the State. The "negotiated 
price" is determined by the suppliers and demanders 
in accordance with the market situation. This kind of 
pricing is applicable for those products retained by 
the enterprises when they have production in excess 
of the State plan. To control the quantities and scope 
of such negotiated-price products, the State purchases 
some of them at prices higher than the allocated price 
(normal price) and lower than the "negotiated price". 
This is termed the "semi-allocated, semi-negotiated 
price", which is controlled by the State and used for 
those goods allocated by the State. 

The differences between these three prices is more 
or less as follows: if the State sets a normal price at 
100, the semi-allocated. semi-negotiated price is 
usually 130to 140, and the negotiated price is then 180 
to 200. According to the availability of material 
supplies, the State allocates materials purchased at 
the normal price to the different State-owned 
enterprises and various developed and developing 
regions to enhance the economic development of the 
whole country and guarantee the completion of 
mandatory State plans. 

Source: Economic and Social CommiSSion for Asia and 
the Pacific. China's Experience in Economic Development 
and Reforms, Development Papers No. 7 (Bangkok, 1989). 
pp.19-20 . 

Table IL75. Soarces ud 1llans of pw1w ......... bl total 
~ ,. .. , la SUie-- ntnprila la Claiu, 191J.19a 

( Percen 1age) 

Source of investment fund1 in Stale·owned 
Ratio of gc:.vernmen1· en 1erprisa 

financed 10 
10111 inve11men1 Oovernmenl Bank foreign Own 

Year in the economy budget loan1 inve11men1 fund1 Otherll 

1981 36.0 44 14 42rv 
1982 29.9 39 16 4~ 
1983 2S.O 41 14 2 4)R/ 
1984 26.9 39 1s 2 39 4 
198S 27.2 26 23 3 40 7 
1986 22.2 24 23 s 38 10 
1987 23.0 21 2S 7 38 9 
1988 18.S JS 24 9 40 12 

S0111C~: Alhar Huuain and N1chol11 Stern, "Effective demand, en1erprisa refurm1. and 
public financt. in China·, EcoflOWlk Policy. vol. 12 (April 1991), p. 1S6. 
ti Other includu pernmen1 fund1 no1 included in the bud1e1 and inve11men1 fund1 

provided by 01he1 en1erpri1e•. 
RI Aver1ge figure for ·own fund1" 1nd ·01her·. 
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Tiii* 11.76.. lwucAmaill as a penc '• 
ol .U.C .... iw cw.a. 1'71-1• 

Stue·owned Whole 

Year enterprises economy 

1971·1977 SH 32.6 
1971-1983 ss.a 31.6 
1984-1988 83.4 33.9 
1971 S7.9 36..S 
1979 S4.7 34.6 
1980 S4.4 31.S 
1981 48.S 28.3 
1982 S8.3 28.8 
1983 60.8 29.7 
1984 68.2 31.S 
198S 81.9 3S.O 
1986 88.9 34.7 
1987 90.3 34.2 
1988 87.9 34.l 

Soutt~: Athar Hussain and ~icbolasStem. 
"Effective demand. enterprises reforms. and 
public finance in China". Ec--6c Policy. 
vol.I? (April 1991). p.1S6. 

No«: Value added for the State-owned 
enterprises is estimated by multiplying the 
value added in the industrial sector by the 
share of State-owned enterprises in gross 
industrial output. 

1957-1965 and zero during 1965-1977. increased to 
J.li per cent per annum during 197!!-!986. However. 
a close look at the performance and efficiency of 
State-owned large-scale heavy industries and other 
categories of enterprises rc\·cals mixed trends." 

To qu•,te another obsen·er (60): 

··There occurred a remarkable improvement in 
economic efficiency in the 1980s: the increase in 
national income per 100 yuan of accumulation rose 
from 16 yuan in 1972 to 1975 to 41 yuan in 1981 to 
1985. suggesting a rough fall in the ICOR 
(incremental capital output ratio) from 6.3 lo 2.4 in 
the -.ame period." 

:'\everthdess. the challenge still remains to complete 
the reform. 10 make all State-owned enterprises 
independent. and to eliminate subsidies propping up 
loss-maker... A warning comes from the increasing 
proportion of government expenditures allocated to 
Co\er enterprise losses. The proportion jumped from 
2.9 per cent m 197!! to 15.1 per cent in 1989 (see 
table II. 7>!). Along with the price subsidies. such 
expenditure-. seem to add inflationary pressure:. to an 
economy already over-burdened with rapid structural 
changes and an embryonic financial market mechanism. 

J. R and D and o'Kt1ni:.arional u.ttn1<t11ring i.u11~.t 

The long-run challenges remain the need to make 
State-owned enterprises more efficient through judi­
cious doses of R and D and factory reorgani1ation. 
Technological upgrading seems to hold the key to 
wccess. But. the following has been reported [61): 

.. Hnherto. most factory mana1,ters have been 
in,en,ill\e to the potential role of technolog~ in both 
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the process and product dimensions of manu­
facturing .... In spite of current reforms enterprises 
lack the resources. dri\·e and ability to pursue 
technological progress. Morco\·cr. market demand 
sends out only feeble signals to stimulate tech­
nological progress ... Approximately 24 per cent of 
the government-led R and D units above county 
lc\·el have established sustained tics with enterprises 
and 22 per cent ha..-e established consulting 
relationships ... 

In addition to the task of linking more closely the 
science and technology community (sec table 11.79) to 
production acti\·itics. there is the complementary task 
of ooucating and training new crops of engineers. 
technicians and managers. Currently. these bottlenecks 
arc being panially mitigated through ad hoc arrange­
ments with joint venture panners and makeshift 
training programmes assisted by foreign aid. The latter 
include the follov.ing: 

• A11st,alian P'og,amme 
China-Austra:ia Non-ferrous Metals Industry 
Management Training (Beijing); and Australia­
China Iron and Steel Training Ccnter(Wuchuan) 

• Canadian P'og,amme 
China Enterprise Management Training Center 
(Chengdu); and Management Development 
Center of the Anhui Economic Management 
Cadre Training Institute (Hcfei) 

• French pmg,11mme 
University of International Business and 
Economics Management Programme (Beijing) 

• Ge,man P'og,amme 
Shanghai International Training Centre for 
Management 

• Japanese prox,amme 
Enterprise Management Center (Tianjin) 

• Nethe,/ands prog,amme 
Chinese Enterprise Management Training 
Development Programme 

• l . .:nited Kingdom P'oxramme 
Master-of-Businc'is-Administration scholarship 
programmes funded by the United Kingdom 
Overseas Development Administration. 
involving the University of Stirling and the 
University of Lancaster 

• United States pmg,umme 
Dalian Management Centre. China Master-of­
Business-Administration Programme with the 
State University of New York at Buffalo 

These programmes usually train 30 to 40 students nn 
short-term courses (a few months) or on two-year 
courses leading to a degree of Master of Bu!>iness 
Administration. Considering the size of Ihe economy. a 
system of large-scale education and trammg seem" 
desirable, especially in order to overcome the 
debii;tating effects of the Cultural Revolution on 
higher learning and human resources development. 
Although great strides have been achieved in the earlv 
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T.W. IL17. o-.11 ...... ......... .,., t I ... ~ 
widl i 1 JE ' 7 8ft ...... _,-. U17.IJM 

(la yuan rcamillbi per~ per :par. a1 mutaat 19IO pricu} 

Industry 1917 1911 1919 1990 

Food prod•cts 20167 nno 2lS06 23 Sl6 
Graias pnxasia& 34 900 37 234 36131 36676 
8cftrap 14013 IS 974 11431 17 212 
Tobacco prod•cts 11519 90413 92 797 99 211 
Fedder prodacts 4011J SI 017 490l7 47 9l'O 
Te:atik5 16417 17223 17 267 171157 
Conoa tClltik5 11199 II SS9 11303 ll 6S6 
Woollen tClltilcs 17209 11707 17 sso 17421 
Silk teatik5 I319S lJ 9S7 14 I09 16 7S9 
Lallllcr aad far products U>741 12 17S 13 266 IS 311 
Timber, proc:cssin1. bamboo. cane. 
palm fibre aad straw pruducu 7 253 1321 13ll 1212 

Funaiturc .. aufac1arin& 1702 10114 11 716 11944 
Papcr-makia& and pap-:r prod.cu 13 322 14 7SI IS 139 16 SS9 
Priatin& IOOSl 11 Sl9 12 417 13416 
Cultural. cduca1iollal and 5f'Ol'l5 
art ides 12162 13 491 14 399 IS Sl2 

Art5 aad craft articlcli 1111 10 214 11910 12915 
Power pacration. steam and lilol 
water prodac:tivity and apply 2l77S 24 293 24177 ZS OIS 
Pctrolcam proccuin& 73162 74 541 77166 77317 
Cokia& 1n aad coal-rclalcd 
prudacts 11369 11716 11 791 1336S 

Cbcmical aad allied prudacls 11706 20519 21 331 22669 
Buie raw cbcmical materials ll949 IS 254 IS 929 16510 
OrJanic cbcmical products 27391 30 030 30 917 331S9 
Consumer cbemic:al products 26090 29159 29 6SO 33 700 
Medical and pbarma"utical 
products 30029 34 743 33197 37961 

Cbcmical fibra 43 234 48 373 S3124 S9IOI 
Rubber produc1s 21200 23 161 2S 111 26 129 
Plastic products IS 309 11963 19 644 20 \179 
Buildi:a& 111a1erials and otbcr 
--material minerals 6 010 6164 7 261 7916 
ec-at manufacturing 6 623 7 334 7171 7613 

Smelting and prcaing oC ferrous 
metals 19 160 19 607 19 312 2047S 

Smcllin1 aad prcssia& o( 

aoa·ferrous me1als 2S 949 2S 7S9 26966 26 709 
Metal products II Oil 12 693 14 021 IS 009 
Consumer metal producl5 12S70 14 411 14 776 16 SOI 

Mad1iae·buiklin1 iadusiry 12 001 14 136 14 629 14 S22 
ladustriAI machinery 11 491 136IO 14 319 14 264 
Consumer machinery 22 046 23 279 21111 22S7S 

Transporl equipment 13 361 16 734 11104 11797 
Electrical equipmcnl and machinery 19 071 22197 2S oso 24 j99 
Consumer elec1rical cquipmcnl 33 252 47 S23 SI SS4 SO Ill 

Electronic and 1elccommunica1iofts 
cquipmcnl 21604 3123S 31193 41 132 
Consumer electronic apphanccs 6016S 16 177 71415 7S 193 

Jns1rumen1s. mc1rcs and other 
mcas'!lring cquipmen1 10167 11949 13 S71 l34&S 

Sourc': S1a1c S1a1is1ical Bureau ol China. 

K. Conduding rrmarb 1980s (sec 1ablcs 11.80 and 11.81 ). higher education slill 
has a "Long March"" IC' make if i1 is 10 serve lhc 
moderniza1ion needs of induslry and improve 1hc 
li'iclihood of O\'er I billion people.• 

•f <>r 1n•lancc. 1n 19MS lhc numbfr of •lucknl• enrolled •I the 
colltJt ltHI per I00.0011 1nhab•l•nl• 1u• onh I l'IM Thi\ f1cur~ 
c"mrarc• '"llh ~~fl 1111 India I 191111 f1surt1. I .WM for Thailand 119M5 
flsurCI ~nd .l.11·~ lo1r lht Rtpubhc nl l(o>ru I 19MS (1furtl 

The abandonmenl of cen1ral planning in Eas1ern 
Europe and 1he former USSR along wi1h marker 
liberaliza1ion movemenis in other pans of 1he world 
have engendered new apprecia1ion for an old 
ins1i1u1io.1-the marker mechanism. 11 ha" become 
increasingly clear 1hat functioning market institutions 
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Tmllk IL'JI. C .. .......... 'a4 •. .,. 
iia Clllm, ma..-

(Pcrcatqe) 

Ratio ol CarRttt czpcaditarc 
&O'ftlllmc•t 

czpcaditarc to Price Eatcrprists Capital 
Year utioeal iacomc Total Absidics lolRs Cllpcadilarc 

1971 41.2 S6.S 6.4 2.9 43.S 
191'9 43.I .51.7 10.9 2.4 41.3 
1980 39.6 67.7 16.4 2.3 32.3 
1911 37.0 74.2 22.7 2.9 2.5.I 
1912 34.6 76.3 21.6 l.S 23.7 
1913 3.5.S 74.I 11.9 6.2 2.5.2 
1914 34.0 71.2 16.7 4.4 21.1 
191.5 31.0 n.1 14.I 7.7 27.7 
1916 30.9 71.l 9.l 12.3 21.7 
1917 ?7.1 73.3 10.4 13.3 26.7 
1911 26.6 74.6 9.1 13.9 2.5.4 
1919 2.5.S n.1 11.1 1.5.1 22.3 

S-U: A!llar H-ia aad Nidtolu Sten. "ElfcdiYC dcaaad. catcrprilcs 
reforms. aad pablic fmaacc ill Oiaa". u-.ic Paliq. YOI. 12 (April 1991). p. 
1.56. 

Nor. Price :mbsidies 1aric1y coasisa o1111mc oe paia. cookiaa oil alld 
fertilizers. 

Tmllk IL7'. Go Awai ... D .... I 4 ........... --- ..... IJJ, .. Cllilla 

Type ol 
iutilalC 

Coaa1y 
Nalioaatll 
Locaitl 

Samber 

l 360 
7047 
4 706 

Mi!!islcrial 
Cbiacsc Academy 

932 

ol Scie11cu 122 
Cbiacse Academy 
ol Social Scieaccs 33 

TOTAL 91.53 

Nambcr ol cmplOJCCS 

Scieati5U aad 
Total capeccrs Tccbaical 

'7133.5 
I 040 830 

449 Ol9 
.516143 

70 SIO 

4 311 

I 119 16.5 

61n 
336 432 
122 432 
17.5 939 

34 919 

3 072 

342 604 

17 Oil 
206 466 
100 7Sl 
9S 636 

9 S40 

.537 

223 479 

RcYcallCS Ellpcaditura 
(tboasaads ol yuaa rcamiabi) 

214 .517 214 .517 
11 229 3.51 10 934 920 
4 OIS 906 4 :l06174 
6 247121 6 oso 714 

166 316 ISO 702 

29 JOI 26 630 

1144394.5 11 149 S07 

SouKr. Deais Fred SilftOll. "Cbiaa's drin 10 C'lolc she tccbac>lotical gap: SAT reform and 
rlle impcralin 10 carcb up·. C1lilla Qrlanofy, N:>. 119 (Scprcmbcr 1919). 
ti GoYcra-at ias1i1a1cs above cou111y Incl. 
Ill Govcrnmc111 ias1i1a1cs above cou111y lcftl. cacladi111 lllolc dirccrly uader Ille S1a1c 

Covacil. admiai5tcrcd by local pcramc1u. 

. --..-

cannot be created overnight by decree. that bankers 
must be trained to recognize the potential profitability 
of projects and to ta Ire risks rationally, that engineers 
should be retrained to be cost-conscious in combining 
intermediate inputs, that enterprise managers should 
be trained in marketing skill~ in order to compete in the 
market-place etc. 

capabilities of ia human resource base. This proccsi; 
has enabled industry to ov!:rcome the disadvantage of 
poor natural resource endowments.• 

Not surprisingly. the many sick and insolvent 
industries in Tropical Africa. the Indian Subcontinent 
and Latin America appear to confront quite similar 
problems of incompetence and the shortage and 
mismatching of skill~. By contrast. the industrial 
dynami~m of East Asia has been sustained by its 
rapidly growing number!> of educated workers and it.' 
mastering of new skills (under intensive education and 
training programmeli), that is. through its aggressive 
and ceaseless effom to upgrade the technological 
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The brief review of human capital availability in this 
chapter has highlighted regional differences which have 
been suggested as an explanation (among other factors) 
of aifferences in industrial labour productivity. A 
caveat should, however, be added. The educa1ion­
productivity growth nexus docs not appear to be such a 
simple mauer; .. the •kilful organization of educated 

•fnr ii conc1i.c •ummar~ of lhl\ 1he\I• and a •ur~e~ of •uppnr11n1 
c'ldcncc . .cc [621 and (631. For 1h~ •fforl• of cconnml\I• In thenntt 
'""h human capnal as 1hc cen1re-p1ccc. sec ( 4J )IC'pc"ally chapter Pl 
and (64) f-or 1henr.c• 1al11n1 knmi•ledse as !he ccn1re-p1ecc . .co: (65) 

••The Ph1hppinn have been shown 1r1 pnuen a h11hcr level of 
human capllal •loci .:nm pared In 11\ ne11hhour•. hut II• prn•h1<:11v11y 
1rnw1h ha.• laged hch1nd 
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(Colqe level) 

Item 

Sumber cl institutioas 

lastitutions earollia& 
post&raduatu 

l'umber cl teaching staff. 
clwbic:b 
Eagineering 
A&ric:ulturc and foratry 
?totedic:iac 
Satural sc:icac:u 

Number cl po&t&raduatu 
enrolled 

Number cl students 
carolled. cl which 
En&ineeriag 
A&riculturc and forutry 
Medicine 
Satural sciences 

1980 

67S 

316 
247 000 

21604 

! 144 000 
383 S20 
82 17S 

139 S69 
83 6Sl 

198S 

l 016 

381 
344 000 

96046 
19 010 
29184 
79 613 

87 331 

1703000 
S80 168 
106 034 
IS7 388 
97 707 

S-U: R.J. Conroy, "The role cl the hipcr 
education sr:ctor in China's research and 
development system", C/rilta (Jwmrly, No. 117 
(Marcil 1989), p. 42. 

human capital seems crucial to the achievement of 
higher productivity. Organizational differences at the 
firm level arc exemplified by a comparison of incentive 
structures in the United States and Japan. The 
possibility of "worker participation" in some aspects of 
decision-making is thus shown to lead to substantial 
increases in productivity. motivation and efficiency.• 

The important point here is to recognize the need to 
design corporate (and also market) institutions for each 
country according to its own "local materials". 
including the specific characteristics of its human 
resources. \·alucs and political culture. For instance, 
the extent to which corporate institutions should 
protect the interest of workers at the expense of 
shareholders. or vice versa, is an issue that each 
indi\·idual country should solve. It has been noted in 
this chapter that the Japanese corporate system is quite 
diffc;cnt from the l.ngfo-Saxon system in this respect. 

Likewise. the German syste1n offers still another 
variation. Sooner or later the Russian Federation will 
be faced with the task of formulating and developing its 
own system. So also will the countries of Tropical 
Africa. The corporate system seems to be a crucial 
ins1i1utional variable determining long-run productivity 
and hence industrial survival and growth.•• But in the 
final analysis the building blocks of the corporate 

•··Wh11t collar11ali.>n or blut·collar ,.orktr\' " lht Japanc•t 
•ppr1>ach Stt S.•• II 2 1 htre ~rt man~ tnmplc• and •anatwn• of 
,,.orktr partte1pa11nn. Set (M]-{'.l] 

.. It ha• !wen arsued 1ha1 lht firm carr1t• "habll• and routine•" 
,.hich •Cl a• rtpo•nor1e• ,,r kn11wlcd11e and •kill•. and lht~ rtpre•tnl 
"nrµn11cd mtmor) .. nf 1hc ftrm Thnt dc1trm1nt m1trfirm 
d1fftrtn~t nl prnJu(tl\1t• 11rn ... 1h il• "'tll a• mternaunnal d1Utrtn.:t 
~t ("41. p•rticul .. rl• 'hapttr 4 

TMlr IUL Seledftl edllrlllioul illdk• .. n 
.. om.. 1'75 ... 1915 

Level 1975 

E4Mcati'1ft at first ~ 
Duratioall s 
Official a1c ranee 7to11 
Groa carolmeat rati<>V 122 
Pupils carolled (millions). lS0.9 
cl wbic:b fcmaJekl 4S 

Tcachia& staff (millions) S.2 
or which fcmaJekl 36 
Pupils rcpcatin~ 
Pupil to teacher ratio 29 

~ at S«ONl W.'d 
Duration. 1cacral cducationtl s 
Offic:ial •&c ran1c. 1cneral 
education 
Groa enrolment ratKJtl 
Pupils carolled (millions), 
cl which femaJekl 

Teaching staff (millions), 
cl which remaiell' 
Pupils repeating, 
1caeral education 

EdwOlion OI m;,d ~ 

Students per 100.000 
inhabitants 

Suadents carolled (millions), 
cl which femaiell' 

Students ia scientific 
or technical fieldslll 
Foreign studcatP' 
Teaching st•ff'I 

12 to 16 
46 

4S.4 
39 

2.2 

S4 
0.5 
33 

70 

lSS 723 

1985 

s 
7 to 11 

124 
133.7 

4S 
S.4 
40 

2S 

s 

12 to 16 
39 

S0.9 
40 
3.0 
28 

168 
1.8 
30 

S6 
3 2SO 

344 262 

Source: UNESCO, Sumstical Digrst 191f7 (Paris, 
1987), p. 188. 
ti Years. 
Ill Perc:cn tage. 
sf Number. 

- ---

system arc the human resources that make up its 
workforce. 

The survey presented in this chapter as well as other 
studies have shown that Tropical Africa and the Indian 
Subcontinent have been less successful in accumulating 
human capital than other regions of the world.• It 
seems clear that unless this human capital imbalance is 
corrected, a reversal of the widening productivity gap 
cannot be expected even well into the twenty-first 
century.•• Yet, a reasonably efficient human-capital 
market does not exist in all countries. Governments 
and international communities therefore appear 10 
confront a herculean tasks of surrogating the non­
existent market in virtually all regions. 

•See, for ins1anu, (7SJ. 
••An African !!eholar'• commcm aptly •um• up 1hc Iona-run 

pnonl): "fir•I. ,.hat Africa need• m"•t ,,r all al the mnmtr.1 " 
mlcllcctual aid. no1 the ad hoc cconnm" aid 1ha1 ha, lwcnmt 
•landard bclwetn 1hc developed coun1r1t• ~nd 1hc undcrdcHlnpcd 
,.orld Tht bcncfth of tconomic ;11d ha•t been al hc•I amh1gunu• 
Tht cffcch of 1nltlltclual aid. ba\Cd on a nc,. undtf\landing nf 
kno10ltdgc a• a common hcnlagt or mankind. ,.,11 bc mnrt 
tndurm11" Set (7f>I 
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m. Structural change, interindllmy 6nkages and employment 
generation 

In recent years, ever-increasing attention has been 
focused on the pervasive prcblcrns of poverty in 
general and on the eradication of its worst aspects in 
developing countries in panicular. As a result, a 
number of antipoverty strategics and programmes have 
been formulated and implemented. A few well-known 
examples arc the basic needs strategy to meet the 
minimal needs of the poorest people, and direct public 
interventions to provide basic social infrastructure such 
as water. electricity. sewerage and sanitation. 

It seems evident. however, that the fundamental 
solution to .x>veny in developing countries is through 
the creation of productive employment. Employment 
generation, where feasible, may be preferred to income 
redistribution as a policy instrument for alleviating 
povcny and reducing inequality in many respects. 
Employment policy would be less susceptible to 
conflicts among various vested-interest groups of the 
economy than drastic redistribution policy measures. It 
would be less administratively unwieldy. Above all, the 
issue of employment touches directly the question of 
human dignity and hence warrants special treatment 
[I]. 

It is in this context of employment generation and 
consequent povcny-allcviating significance that the 
nature ar.d evolution of linkages between manu­
facturing and other sectors of the economy arc 
examined, with special reference to services at different 
stages of industrialization. In this regard, it should be 
noted that the contribution of manufacturing to 
employment generation stems not only from its direct 
employment effects, but more imponantly from its 
ir.dircct effects through its extensive linkages with the 
remaining sectors of the economy incl1Jding the service 
sector. and through income-induced demand for 
services as per capita incomes rise. 

Broadly speaking, there arc two types of linkages, 
consumption (or income-induced) linkages and pro­
duction linkages. Consumption linkages arise from the 
demand for output of another sector created by 
incomes generated from productive activity in a given 
sector. Production linkages arc typically further 
categorized by two types: backward linkages which 
describe the input requirements from other sectors 
resulting from productive activity in a given sector, and 
forward linkages in which ihc production of output in 
one sector gives rise to a supply of inputs to other 
sectors. In fact, both backward and forward linkages 
arc two different sides of the same coin, namely a 
forward linkage of one sector being regarded as a 

backward linkage of another. But in practice, It IS 

important to know which sector is a catalyst for 
developing linkages. In this regard, backward linkage is 
likely to be more imponant than forward linkage, since 
the former represents the demand of inputs from other 
sectors ncccssitat~d by productive activity of one 
sector. while the latter provides an inducement to 
productive activity of other sectors by making available 
supplies of a commodity. For instance, an investment 
decision may inevitably lead to input purchases from 
various sectors, but the availability of ccnain inputs 
alone may not nCCCS! ·rily activate investment activities. 

A better under- .anding of the evolution of 
interscctoral linkages at different stages of industriali­
zation i~ imponant because the natuic and extent or 
intcrscctoral linkages affect not only the overall growth 
rate, but also determine the structural balance and 
international competitiveness of the economy. It 
should be notcu, however. that not all linkages arc 
desirable p~r s~; contraction may be preferable to 
expansion in cenain cases. The desirability of linkage 
depends, among other things, on policy objectives such 
as employment generation, foreign exchange earnings, 
technology diffusion, and increasing domestic content. 

The sequence of this study is as follows. In section A. 
the recent performance of manufacturing industry in 
generating employment in both developing and 
developed countries is reviewed, with a discussion of 
structural change in general, the evolution of 
intcrscctoral relationships in panicular, and the 
implications or both for employment generation. In 
section B. the nature and extent of intcrscctoral 
linkages of manufacturing industry with other sectors 
of the economy over time at the aggregate level arc 
examined in the context of selected developing and 
developed countries. Section C focuses on a more 
detailed examination "f intcrsectoral relationships 
between manufacturing and services on the basis of 
more disaggregated country input-output tables. 
Various interindustry relationships arc examined in 
greater detail in section D. Some major infercnus and 
their policy implications are presented in section E. 

A. Indastrializatloa and employment generation 

It has been '1rgued that employment growth in the 
manufacturing sector has been lagging not only behind 
its own output expansion. but also behind the growth 
rate of the urban population. and even behind the 
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growth rate or the total pcpulation. The manufacturing 
sector has th~ faikd to provide productive employ­
mem opportunities for surplus labour in the agri­
cultural sccto:- and other sectors of the economy. As a 
result. agriculture and sen"iccs have borne the brunt or 
surplus labour absorption.• 

•for ..,_ of IM ~"IC'I'\ strnsift& unutnfac:ory tmploymcnl 
grow.th ~cd •lib industriahzzLiool. sec. for cumplc. 
W. A i..n>~ (:!). ~. G. T!lcr [J) and 0. !14onwcu (IJ-

. -..-. 

Table Ill.I. which is based on table 111.31 in 
annex II to this chapter. permits an international 
comparison of the growth rate of MV A with that 
of manufacturing emplo:t·mau and other relevant 
variables such as service employment. urban popula­
tion. total employment and general population in the 
period 1975-1985. What is most mnarkable is not only 
the marked North-South diffcrmces. but also equally 
significant diffcrcnca within the South. particularly 
between Asia and Africa. Both manufacturing employ-

Tallie m.t. a-.. raeca al........._ ..... ...,..,wt. tm eo ttl.S 
( Pcrcca rage) 

AYCragc aanual growth rares 

Re&ioll. rouatry Total Urban Total A&riclalt•ral Scl'Yice Yaa.ractaria& 
aad area popula tioll popula1ioa employment employmc111 employmca1 employment MVA GDP 

Africa 
Bunandi 2.S4 2.s4 4.60 -9.23 lS.20 7.67 4.66 4.12 
Cine d'IYOirc l.94 6.39 3.42 o.ss 9.43 -0.42 3.79 4.26 
Gl!ana 2.70 2.70 O . .f4 -1.17 2.53 -3.91 -4.59 0.26 
Kea ya 3.17 9.32 l.67 0.01 S.13 4.66 7.77 4.43 
Sierra Lcoac 2.26 4.06 I.ZS 1.90 0.38 3.38 -0.96 1.62 
Zambia 3.76 7.41 -0.14 -0.29 0.66 0.90 0.64 0.20 
Zimbabwe 3.03 S.16 -o.is -3.21 l.32 0.71 l.16 us 

Avera1ct-· 3.19 S.92 137 -1.43 3.63 I.OS 1.91 2.46 

Asia 

Hon& Koa& 2.19 2.S2 6.61 9.S9 3.07 7.59 1.19 
India 2.17 3.96 2.ZS I.ZS 2.49 I.II 6.37 4.4S 
Pakis1an 3.28 4.42 2.12 1.99 3.67 2.IS 1.41 6.61 
Pb ilippincs 2.62 4.04 l.69 2.12 S.41 2.22 2.21 2.77 
Republic of 
Korea 1.47 4.21 2.38 -3.67 6.31 4.74 11.04 7.66 

Singapore 1.24 1.24 3.31 -7.36 3.0I 3.02 6.0I 7.34 
Sri Lanka 1.71 0.36 17.78 17.41 22.02 13.12 2.IS S.30 
Tllailand 2.24 4.14 2.91 1.49 S.67 S.34 7.11 6.78 

Averagcli' 2.26 3.96 3.21 1.77 4.SS 3.26 7.21 S.S7 

Latin America 
Bolivia 2.67 6.61 0.16 0.72 2.30 -0.60 -3.S9 0.14 
Chile l.S9 2.09 3.20 2.S2 4.49 0.80 2.94 3.49 
Coloa1bia 2.22 2.37 3.74 1.17 4.14 2.IS 2.IS l.79 
Cuba 0.10 2.01 2.83 -2.29 4.S9 3.94 7.4S S.61 
Guaiemala 2.83 3.89 1.41 -S.19 16.09 1.01 2.69 2.24 
Jamaica 1.39 :?.84 1.)3 1.91 1.00 2.97 ·'!.i.; -l.S7 
Panama 2.24 2.04 l.12 2.29 3.93 4.11 2.01 4.S6 
Trinidad and 
Tobago l.S4 13.Sl l.67 -1.26 l.S4 ·l.4S 0.S2 2.64 

Venezuela ].18 l.10 3.14 1.69 4.S7 3.91 3.46 1.07 

Averagcli 2.19 2.94 2.97 0.36 4.30 2.6S 3.19 2.S6 

Eu1crn Europe and USSR 
Bul&aria 0.21 1.6S 1.0I l.00 1.29 O.IS 6.64 4.49 
Czeclloalovak1a 0.46 1.S9 l.6S -1.09 3.11 I.OS l.IS 2.6S 
German Dcmocr111c 
Republic ·0.12 0.01 0.69 1.02 0.94 O.S3 S.17 4.;4 

Hunpry 0.11 1.07 0.06 -0.4S 0.83 -l.S6 2.84 l.SO 
Poland 0.90 J.97 0.76 0.2S 1.64 0.4S O.l>c 0.21 
Romania 0.61 2.17 0.42 -:?.31 1.77 2.36 7.06 S.78 
t..:SSR 0.17 1.67 1.07 -0.29 1.70 1.97 4.41 4.0S 
Yuf.<>1lav11 0.80 2.S2 l.17 2.ll 3.JS 3.43 .-1.71 3.07 

Averaae" ':;.11 164 I.OS -0.37 l.7S 1.64 4.41 3.82 
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Awcra1e annual gro-1b ralcs 

Regioa. ro.n1ry Toca! Crban Tocal AJricull•ral SerYicc Maa.rac1•riag 
and aRa pop•~lion populUIOll e111ploymcn1 employmcn 1 employment emp10ymen1 MVA GDP 

OEcnt: 
Aiasualia 1.46 l.l.S 1.34 0.41 ?.« -1.2.S 1.70 ?.93 
A•51ria ·0.03 o . .S? -3.ll 12.70 -·l.97 -3.ll ?.97 2.40 
8cI&iam 0.06 3.13 ·0.60 ·?.17 0.89 -3.06 2..54 1-86 
Caaada l.l l 0.91 1.91 0.19 2.6.S 0.47 2.83 3.39 
Denmark 0.12 0.60 0.91 -2.94 ?.09 -0.2.5 2_77 ?.SI 
finla!ld 0.40 0.91 0.6.5 -3.21 ?.46 -1.00 3.92 3.00 
France 0.46 0.19 0.17 -3-06 1.96 -1.76 1.22 ~.30 

Germany. federal 
Republic of -0.ll Q.?2 o..sz -3.34 1.16 -0.62 1-91 2.24 

IRland I.I? 1..aa 0.2.5 -3.ll 2.?2 -0.92 .S.71 3.39 
Israel ?.O.S ?.-IO l.9S 0.07 2.89 1.00 2..42 2.IS 
haly Q_JO 0.30 I.OS ·2.S2 4.41 ·2.49 4.31 3.17 
Japan 0.81 0.94 1.07 -?..SI l.9S 0.77 7.49 4.44 
Sctherlands O . .S9 ?.OI 1.03 0.19 2-11 ·U6 2.4.S Lil 
Sew Zealand OS~ O..S2 0.93 l.23 1.4.S 0.69 1.74 1.34 
!'iiorway 0.36 .a.87 1.67 -0.71 3.?S -1.6.S 0.4.S 4.09 
Portugal 1.11 ?.l.S 1.37 -2.l.S 4.27 0.99 2.69 3.lS 
Spain 0.11 1.63 -l.7S -3..SS O..S? -3.33 1.19 l.S6 
Swccka 019 0.31 0.51 -2.32 l.88 ·1.49 0.14 1.56 
Swiucrlaad 0.21 0.90 l.06 -us 2.46 l.61 1.59 l.52 
Turkey 2.32 3.01 3.64 4.33 3.16 4.57 3.71 
l,;aucd Kingdom 0.07 0.29 -0.07 -0.94 1.29 -3.20 -0.11 I.II 
l:aited States 1.03 l . .S9 2.24 ·0.49 2.79 0.71 3_7S 3.0.S 

Average&' 0.76 1.09 1.1? -2.10 2.31 ·0.52 3.38 2.89 

Soun-a: ln1craa1ioaal Labour Organisacioa. Yt'IJr'bolot of lAbollT Sllllillics. various mucs; World Balik, World Drvdopntau 
/lqlon. various issun; and l.J?l,100 database. 

II Wcigb1cd group anragc. 
lli Including Israel. 

ment and MV A for selected Asian developing countries 
as a whole increased at a remarkable rate, although the 
former (3.26 per cent) lagged considerably behind the 
latter (7.21 per cent) during the period in question. But 
the growth rate of manufacturing employment was 
considerably behind that of service employrrent 
(4.SS per cent), and also slightly behind that of the 
urban population (3.96 per cent). On the other hand, 
manufacturing employment grew mach faster than 
agricultural employment (l.77 per cent) and even total 
population (2.26 per cent). 

In sharp contrast, selected developing countrirs ;~. 
Africa as a whole registered a meagre growth rate for 
both MV A ( 1.98 per cent) and manufacturing 
employment (I.OS per cent), while urban population 
and t')tal population grew at a rapid rate of almost 
6 per cent and 3.2 per cent per year, respect:vely, 
accompanied by an average annual decline of agri­
cultural employment by nearly l.S per cent. The 
fastest-growing se.:tor in employment was the service 
sector (3.63 per cent), absorbing most of the impact of 
shocks resulting from rural-urban migration and rapid 
population increase. Employment growth in Latin 
America appears to lie between the einreme cases of 
Asia and Africa. Manufacturing employment for the 
selected developing countries in Latin America as a 
whole grew at a S.ltisfactory rate of 2.6S per cent per 
year, ahead of the growth rate of agricultural 
employment (0.36 per cent) and even '"ta! popuiation 
growth (2.19 f>l'r c~;;l), but slightly behind urban 
popul .. uon growth (2.94 per cent). But employment 

growth was the most rapid again in the service sector. 
at a rate of 4.3 per cent per annum. 

By sharp contrast, in the OECD countries as a 
whole, manufacturing employment actually declined 
by slightly less than I per cent per year, while MV A 
grew by almost 3.4 per cent per year. Meanwhile, the 
decline in agricultural employment accelerated at a rate 
of around 2 per cent per year, while service 
employment continued to increase at an annual rate of 
2.3 per cent, well ahead of total population growth 
(0. 76 per cent) and urban population growth (I. I per 
cent). Thus, statistical evidence seems to support the 
hypothesis of the "deindustrialization" phenomenon 
spreading throughout the industrialized world with a 
marked shift in employment creation away from 
manufacturing and agriculture towards the service 
indu:.tries. 

However, this massive restructuring of the labour 
market towards the service sector could be better 
understood in the broader context of structural change 
that has been going on during the past several decades 
all over the world. It is a stylized economic paradigm 
that the share of agriculture in total output anct 
employment dominates in the early stages of economic 
development, but rapidly declines after the initial 
phases of industrialization, while that of industry 
expands at the expense of agriculture. Less cenain is 
the pattern of growth in the service sector and its 
linkages to industry. In fact, Clark and Fisher 
predicted the emergence of the service economy and 
deindustrialization in the post-industrial society more 
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than fi ... ·e decades ago C(4} and [5]). They argued that 
countries could be expected to follow a sequence of 
primary. secondary and senicc production in the 
course of development. Because of the high income 
elasticities associated •ith many senicc activities. the 
sen·icc sector 0ccomcs dominant only after the basic 
needs of the primary sector arc met and most demands 
for manufac:urcd goods arc sa;:isfied. This process has 
become known as the Clark-Fisher hypothc.>is. 

Hm~·e\"er. the Ozrk-Fisher hypothesis appears to be 
inadequate in explaining an important phenomenon 
occurring in developing countries, namely. the per­
sistent presence of the informal sector. The rapid 
growth of the informal sector in developing countries 
makes it difficult to delineate the patterns of structural 
change over time in the service sector vis-ii-vis <.'tber 
sectors of the economy. In the early stages of economic 
de,·clopment. where agriculture dominates both output 
and employment. the bulk of new urban migrants 
pushed out by rural poverty is likely to be absorbed by 
the informal sector due to the limited capacity of the 
manufacturing sector to expand employment, and the 
majority of them may end up in service activities in the 
informal sector. although some may be involved in 
unskilled manufacturing. 

Obviously. the nature and structure of sectoral 
output and employment change over different phases 
of industrialization. At the risk of oversimplification. 
a stylized model of industrialization is generally 
characterized by the following three interrelated stages 
of industrialization: natural-resources- and/or labour­
intensive-industrialization. specializing in agroproces­
sing and light manufacturing; physical-capital-intensive 
industrialization. producing a wide range of basic 
industrial materials; and technology- or human­
capital-intensive industrialization, focusing on skill­
intensive high-technology production with increasing 
information content. 

Generally speaking. at the embryonic stages of 
industrialization, where agriculture dominates both 
output and employment, service sector employment 
tends to grow faster than the manufacturing sector, 
mainly as a result of rapid rural-urban migration, while 
agriculturai employment begins to decline. At the 
intermediate stages of industrialization, ~here a 
network of interindustry linkages begins to take root 
and industrial output expand:;, manufacturing employ­
ment increases rapidly. although not as fast as its own 
output. Service employment may increase at a slower 
rate than manufacturing employment. When the 
economy attains industrial maturity and moves into the 
phases of the knowledge-intensive post-industrial 
society, the service sector again dominates and the 
manufacturing share of output and employment 
eventually begins to shrink. 

The broad pattern of structural change at the 
different stages of industrialization described above is 
more or less reflected in changes over time in the 
sectoral shares of GDP in different regions of the world 
as shown in figure Ill.I (see table 111.32 in annex II of 
this chapter). In sub-Saharan Africa. where industrial 
development is still at its early stage, the service share 
of GDP dominated during the 1970s and 1980s. 
remaining at about 45 per cent, but rising sharply to a 
60 per cent level in recent years, while the agricultural 
share continued to dip during the same period. 
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Meanwhile. the manufacturing share remained at a low 
level of slightly less than 10 per cent. Statistical 
evidence seems to point to a marked shift in output 
from agriculture to sen-ices. At the other end of the 
development spectrum, output in developed market 
economics is also dominated by the service secto;. 
steadily rising from 58 per cent in 1970 to above the 
60 per cent level in recent years. accompanied by a 
steady decline iaa the manufacturing share from around 
28 per cent in 1970 to 22 per cent in 19~8 and a very 
small agricultural share of GDP. below the 4 per cent 
level. Statistical results in both sub-Saharan Africa and 
developed market economics tend to support the 
hypothesis that the growth path of the service sector is 
U-shaped, high at both ends of the development 
trajectory and slightly declining at the intermediate 
range. In East and South-East Asia, a sharp increase in 
the manufacturing share coupled with an equally sharp 
drop in the agricultural share is quite notable, while 
both shares remained more or less constant in Latin 
America during the period considered. 

Sectoral employment shares in 1975 and 1985 in 
various groups of countries as given in table 111.2 also 
tend to corroborate the patterns of structural change 
described above. Service employment accounted for a 
relatively large share of total employment at both ends 
of the development spectrum, namely in Africa at the 
early stages of industrialization and in the OECD 
group at advanced stages. A smaller share of service 
employment was observed for Asia and the formerly 
centrally planned economics of Eastern Europe and the 
USSR, and a s!>mewhat larger share for Latin America; 
all these regions are roughly situated at the inter­
mediate stages of industrialization. More importantly. 
the share of service employment in total employment 
increased between 1975 and 1985 in varying degrees for 
all these country groups. By contrast, the share of 
agricultural employment fell between 1975 and 1985 in 
all cases. Not surprisingly, the agricultural employment 
share in developing countries is generally several times 
larger than that of OECD countries, whose weighted 
average share is estimated to have been around 6 per 
cent in 1985. Meanwhile, manufacturing employment 
maintained more or less its steady share of 14 to 17 per 
cent for different groups of developing countries 
between 1975 and 1985, while the same group average 
for OECD countries dropped from nearly 27 per cent 
in 1975 to 23 per cent in 1985, thus showing some signs 
of the deindustrialization phenomenon. 

At this juncture, it seems useful to analyse the 
sources of employment growth and the shifting 
composition of employment in the service sector at 
succes~ive stages of development. The nature and 
extent of linkages between manufacturing and services 
in the course of development would affect funda­
mentally the patterns of structural transformation in 
the service sector. For instance in the early phases of 
industrialization, various types of small-scale servius 
in the informal sector dominate the service activities, 
mainly catering to the needs of low-income groups. As 
the economy progresses along the path of industrializa­
tion. the importance of the informal sector in 
generating employment steadily diminishes; however. 
service employment stimulated by interindustry demand 
for service inputs. particularly producer services, and 
income-induced final demand for personal and social 
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Figure 111.1. Sector-'~ of GDP by economic grouping and region, 1970-1918 
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services expand rapidly. In particular, various institu­
tionalized social services, such as education, health and 
welfare, would emerge only after the economy 
produces market surplus at a relatively advanced stage 
of industrialization. It would appear. therefore. that 
the employment share of the service sector tends to 
dominate at both ends of the trajectory of industrializa­
tion, as revealed in table 111.2, but for entirely different 
reasons. At early stages. rapid urbanization, fed by 
accelerating rural-urban migration, swells service 
sector employment through the urban informal sector, 
which acts as the residual source of employment. In the 
intermediate stage of industrialization, service employ­
ment expands through linkages of 'iervices with 
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manufacturing and other sectors of the economy and 
through rising per capita incomes, while the pool of 
informal services continues to shrink. Put differently, 
demand factors begin to dominate supply factors as a 
source of employment gains in the service sector, and 
the composition of service employment also changes 
drastically in response to structural change caused by 
industrialization. 

At later stages of industrialization, and particularly 
in the post-industrial society, the service sector claims 
the lion's share of total employment, not only because 
it continues to provide increasing employment oppor­
tunities, but also, more importantly, because manu­
facturing employment declines in both absolute and 
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\ TabkW..2.. Scdonl caploymcat Gaft:, 1975 ud 198S 
(Percentage) - Agricultural Servin: ~anuractunng 

emplllyment employment employment Otbe~ 

Region. country 
and area 197.5 198.5 197.5 198.5 197.5 198.5 197.S 198.S 

Africa 
Burundi 60.46 14.M 18.63 48.92 9.37 12.SO 11..54 23.94 

Cote d"lvoire 21.66 17.29 39.19 61.60 21.46 IS.86 17.69 S.2.5 

ubana l·U4 12.13 .52..53 64 . .57 !7.32 11.14 IS.91 12.17 

~ 
Kenya 29 r 20.Sl .52.01 .59.80 12.29 13 . .52 6.32 6.16 

Sierra Leone 8.04 8 . .57 .59.23 S-U6 9..53 11.73 23.20 2S.J4 

Zambia 9.17 9.70 43 . .57 S0.63 11.27 13.41 3.S.99 26.26 

Zimbabwe 34.64 26.P 38.10 47.4.S 14.BS 16.05 12.41 10.33 

Averag~ 2.5.SO 19.28 44.83 55.90 14.63 14.17 15.04 10.66 

Asia 
Hong Kong 1.63 40.98 54.00 50.63 36.13 8.38 8.24 

India 5.86 5.31 55.63 56.92 26.08 2.5.16 12.43 12.62 

Pakistan 54.80 S0.56 26.41 28.69 13.63 13.67 5.17 7.08 

Pbihppines .53.97 .f9.61 30.82 36.SS 10.93 9.48 4.28 4.36 

Republic or Korea 45.86 24.94 30.38 44.26 18.64 23.41 S.12 7.40 

Singapore 2.09 0.70 6.S.30 63.l'6 26.17 2.5.4.S 6.44 9.99 

Sri 1..anka SO.Ill 49.32 19 . .57 27.87 18.92 12.64 10.60 10.17 

Thailand 72.98 63.SO !8.04 23.SI 7.46 9.41 1..52 3.SB 

Average!!! 44.84 38.97 33.01 37.SS 16.14 16.21 6.02 7.27 

Eastern F.uropc and USSR 
Bulgaria 22.0~ 21.86 33.03 33.71 3.S.27 34.46 9.6.S 9.96 

Czechoslovakia IS.BS 12.06 36.64 42.53 3.S.13 33.11 12.38 12.JO 
. German Democratic 

Republic 4.04 4.17 42.84 43.89 45.70 44.97 7.42 6.96 

Hungary 22.40 21.27 34.81 37.56 3.S.36 30.03 7.43 11.14 

\ Poland 29.36 27.89 30.29 JJ.04 27.24 26.42 13.11 12.64 

Romania 38.07 28.90 .?1.97 25.10 30.64 37.10 9.33 8.89 

USSR 22.IS 19.34 38.68 41.14 26.7.S 29.24 1!.41 10.27 

Yugoslavia S.66 S.11 4.?.70 43.4.S 36.90 37.83 14.74 13.61 

Average!!/ 22.33 19.38 36.83 39.47 28.90 30.64 11.94 10.Sl 

\\.' 
'~ 

l.atin America 
Bolivia 48.10 47.43 31.72 36.SS 10.10 8.73 10.0t. 7.30 

Chile 21.57 20.19 .52.58 59.58 16.82 13.30 9.03 6.94 

Colombia J.63 1.3.S 66.61 69.24 23.96 21.97 7.81 7.44 

~ Cuba 28.62 17.18 42.97 50.90 19.73 21.97 8.69 9.94 

Guatemala 72.97 36.98 11.99 46.02 12.96 12.38 2.09 4.62 

Jamaica 33.79 35.80 47.67 46.16 10.74 12.62 7.79 S.42 

Panama 31.94 29.46 46.88 S0.70 9.30 10.24 11.88 9.60 

Trinidad and Tobago 14.44 10.79 SI.SO 56.12 20.19 14.79 13.87 18.31 

Venezuela 19.94 16.18 .54.89 58.87 IS.37 lS.48 9.'11 9.47 

Average!!/ 24.93 19.28 49.40 56.IS 16.69 16.18 8.98 8.40 

OECO'f 
Auslralia 6.81 6.22 S9.66 66.4.S 21.62 16.68 11.91 10.66 

Au11ria 1.77 8.04 52.02 42.8.S 33.91 33.91 12.30 15.20 

Belgium 3.59 3.06 57.86 67.JJ 28.9.S 22.SS 9.S9 7.26 

Canada 6.07 S.12 64.63 69.47 20.IS 17.47 9.14 7.94 

Denmark 9.76 6.61 S8.2S 6S.41 22.67 20.18 9.33 7.80 

Finland 16.91 11.JS 47.7S S7.10 26.64 22.59 8.69 8.96 

France 10.33 7.4S Sl 12 61.06 27.74 22.84 10.81 8.6.S 

Germany. federal 
Republic or 7.01 4.74 47.59 S4.32 35.63 31.80 9.77 9.14 

Ireland 22.19 15.60 45.71 SS.SS 21.14 18.81 I0.9S 10.03 

t: Israel 6.44 S.34 S9.29 64.97 24.67 22.47 9.60 7.22 

l11ty IS.75 10.99 40.12 S6.0I 32.59 22.81 11.SS 10.19 

Japan 12.66 8.77 Sl.31 SS.97 2S.77 25.02 10.26 10.2.S 

1 Nelhcrlands S.66 S.21 S9.44 66.14 2S.02 19.31 9.88 9.34 

New 7.caland l0.72 11.04 54.07 56.90 24.29 23.71 10.92 8.JS 
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!. Conslruclion. mining anJ public utilities. 

Wc1gb1cd gmup a.-cragc. 
~ lnduding Israel. 

relati\·e terms. There are many plausible causes for the 
deindustriaiization phenomenon, and for the conse­
quent shift in the structure of employment away from 
manufacturing to services in the post-industrial society. 
Mo~t of all. manufacturing is the most dynamic sector 
of the economy. characterized by rapid technological 
advances. potential for scale economics. and consider­
able scope for factor substitution and productivity 
gains. A substantial increase in labour efficiency and 
productivity would lead to lower labour input 
requirements. On the other hand. most service 
activities arc constrained by rigid factor proportions of 
the labour-intensive lypc and rather inefficient 
production processes. For instance, Berry has stressed 
the paucity of technological change. lagging prodt 
tivity and a rather narrow range of factor substitution 
possibilities as a major cause of the expansion of 
service employment [6]. 

Even in developing countries. where manufacturing 
employment is expc<:ted to increase rapidly. widespread 
factor price distortions may often considerably hinder 
the employment absorption capacity of the manu­
facturing ~ector. Wage rates in the modern manu­
fa.:turing ~cctor tend to be higher than the marginal 
social cost of lab1,ur. while capital is undervalued by 
credi• subsidies (low intere~t rates) coupled with 
ove.-valued exchange rates and fah •urable treatment of 
imports of capital goods. All these distorted factor 
prices. whi...:h deviate substantially from their oppor­
tunity cost~ or scarcity values, have undoubtedly 
contributed to the adoption of more capital-intensive 
techniques of production in the manufacturing ~ector. 

Moicnver. at advanced stages of industrialization. 
d~namic comparative advantage shifts to high­
technology and knowledge-intensive production. The 
tradttional "smokestack industries" lose ground to 
NICs with cheaper Jabour costs. This factor alone 
explains a substantial part of the decline in the absolute 
numbtr of those in manufacturing employment in 
many industrialiled countries. 

In this conte:itt, the role of the informal sector in 
employment generation in developing countries may 
warranl special attention, ~ince it is a major source of 
income an;! employment for a large portion of the 
labou• force in developing countries, and a i:onsidcr-

- ~--

able part of its activities are also related to 
manufacturing.• 

A reliable estimate of the size of income and 
employment in the informal sector is hard to come by. 
since activities in the informal sector arc unregistered 
and unrecorded in official statistics. According to a 
recent ILO estimate, around 30 million people are 
working in the informal sector in Latin America, and 
informal sector employment accounted for about 
60 per cent of the urban Jabour force in Africa in 1985. 
and between 40 and 66 p\:r cent in Asia during the 
1980s. Total informal sector employment for devel­
oping countries is estimated to be around 300 million. 
contributing anywhere between 5 and 35 per cent of 
GDP ((7). p. 11 ]l. 

In theory. the importance of the informal sector 
progressively diminishes and eventually disappears as 
workers in the informal sector arc continuously being 
absorbed into the formal sectors of the economy. which 
expand as a result of industrialization, as evidenced in 
most developed countries and even in a number of 
NICs such as the Republic of Korea. Singapore and 
Taiwan Province. which arc now experiencing labour 
shortages. In reality. the problem of the informal sector 
is likely to persist for a long time to come in most 
developing countries. mainly due to the inability of 
manufacturing and other modern sectors to prm·;de 
gainful employment opportunities to a rapidly increas­
ing labour force. fa·en during the period oi healthy 

·~hu;h cnnh1,111n and .imh1~Ulf\ .:uq, Jhctut thr term .. mf1•rm.1l 
,c<.:IPr .. hir purpo'c' nl the prc,cnt anah'''· thC' II() \C'f,1on nf 1hr 
dr:fm1t1nn h adnprcd . ._, f11il1n."'· 00

\Cf\ 'mall-.calc llOll' pr1>dm.1njl 

and d1"nhullnjl ll""J' ;ind .cnicc'. and '""'l'I'"~ IM).!cl' .. : 
mdcpenJcn1. ,clf-cmpl.,,cd prod111.:er, in urh;in ;ired' of 1k'cl"p1111t 
1.:ountric,, \or.le 1tf 'Ahnm al'o rmplt1\ l.1n11I~ l.ahnur .tntl/11r ,1 le'" 
hired 11.Pfktr' "' apprcnllce'; 11. h1Ch npcc.lle 11.1lh \Cf\ lllllr (apll;il. 
or none ;II ;111; "h1ch u11h1c a 1011. k\cl ,.f 1cchn"l"ll' .111<1 'kill'. 
11.hoch 1hercforc opcralc al a 1011. k>cl ol prnduC11\ll\; ;ind 11.h1Ch 
pro\ulc \Cf\ 1011. and 1rreilul.1r income' and h1gh1' un\lahk 
cm pin._ mC'nl to :hn'c JA. hn '"nrk in it I he~ 11rc mlorm..tl in the 'cn-.r 
1h;i11he\ arc lor 1hc mo>! p.111 unrel(l'lere1I ;11111unr.-nr.kd111 "ffi"dl 
,f.aft ... 111.· ... •• l[""I. p -$1 In 1h1.., lPOl""ttl, thr 11n.kq!r111mdc1.11.i11flh 111 

ccrlain dnelnpcd coun1r1c' 'hoi:ld rtnl he lrcalccl '" lhc 1nlnrmal 
.. cc1or fhC' undcr~rounJ ct.:11nom) rn dt\.Clnpcll C1111n1r1c-.. ~XI''' 

m.unl) to C"•uti- 1.;uc' and 1:c:rrtt1n hurra11..:ra1u.: 1.11ntrHI .. ;,nd 
rrttnldllon,_ dnd II " rarrh gcneralrd h\ lhc nc.:c"'" lnr '"'"" .11 
'1ra1r~1c' dmon~ !ht pnor d' 1n dc\clnpin~ counlrie' 
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ec;momic growth in the 1970s. employment in the 
informal sector in relauvelv industrialized Latin 
America is estimated to have i~creased by 3.7 per cent 
per year. Employment growth in the informal sector 
accelerated during the recession period of the 1980s, as 
adjustment policies forced many modern enterprises to 
downsize their employment. As a result. informal 
sector employment is estimated to have expanded by 
56 per cent compared to a 30 per cent gain in non­
agricultural employment in Latin America between 
1980 and 1987. while average informal !>..-Ctor incomes 
declined by 8 per cent during the period. In sub­
Saharan Africa, informal sector employment grew by 
6.9 per cent per annum, absorbing about 75 per cent of 
new entrants to the labour market between 1980 and 
1985 ((7). p. 10). 

It must be recognized that the informal sector in 
developing countries is no! a transitory phenomenon, 
bu! a permanent entity. and effective policy measures 
must be designed to ensure the maximum employment­
generating capacity of this sector. and at the same time 
provide regulation and social safeguards to protect the 
interests of its workers. It is obviously beyond the 
scope of this study to deal with a whole host of policy 
issues related to the informal sector. The literature in 
this field is already voluminous and still rapidly 
expanding. However. the linkages between the modern 
manufacturing sector and the informal sector. mainly 
in the form of subcontracting work would be of great 
relevance to this study. since the strengthening of suc;1 
linkages would not only facilitate the integration of the 
informal sector into the economy, but also enhance the 
prcductive capacity of the economy and employment 
generation in general. 

The foregoing analysis appears to indicate that given 
the limited capacity of the manufacturing sector to 
generate employment, the service sector may have to 
bear the brunt of job creation. But, on closer 
examination, it can be argued that not only is the 
employment generating capacity of the manufacturing 
sector underestimated, but also the capability of the 
service sector to generate and sustain a high level of 
employm~nt critically hinges upon its vital linkages 
with the manufacturing sector. 

Recent empirical results related to regional income 
and employment multiplier analysis in industrialized 
countries, using input-output techniques, strongly 
suggest that the direct employment effect of industrial 
investment is small relative to its indirect effects 
resulting from the interindustry purchases of inputs 
and income-induced effects of private consumption. 
These set:ondary employment effects are not usually 
considered when industry is faulted for its inability to 
generate sufficient employment. Undoubtedly, at the 
initial stages of industrialization, when interindustry 
linkages are still weak and per capita incomes are low, 
the secondary effects may not be significant. However, 
as the industrial base broadens and becomes more 
integrated, both vertically and horizontally, the 
employment impact of industrial activities should also 
increase substantially.• 

• h>r a cnmprehen•1ve Ii•! of reference• 10 the regional mulllplier 
.,;;·'•'" 1n dncloped wunrrie,, •ce If. W R1chard•nn [~I and al•n 
Se-Hark f'.;!k and othcn [9). For lhe multiplier analy~i• of the 
manufacruring ~r.lor m developing countriu. •ee W. Galen•on [IOI. 
P Mueller and M. i-!arfan [11 J. and I'. Stewart and P. Strccren [12). 
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It is in this context of critical linkages between 
manufacturing and services that the employment 
strategy may have to be designed. However. the service 
sector represents heterogeneous activities. It would be 
essential, therefore, to disaggregate the service sector 
into more or less homogeneous groups of activities, 
and to examine separately the linkage of each 
disaggregated subsector with various manufacturing 
industries. Not only are both price and income 
elasticities expected to vary considerably among 
various service activities. but also, as discussed earlier, 
the provision of certain types of services, such as insti­
tutionalized social services and technology-intensive 
producer services. are a function of the stages of 
industrialization in which the economv finds itself. 
Such a disaggregated approach is ad~pted for this 
study. 

8. Structural change and intersectoral linkages 
at the aggregate level 

1. Co•ceptllol 11114 teclulicol isnles 

The concept of interindustry linkages, pioneered by 
Hirschman [ 13), has received much attention from 
development economists and policy makers. Input­
output tables lend themselves easily to the measure­
ment of such intersectoral linkages. Usually, linkages 
are calculated to identify key sectors primarily for 
planning purposes. such sectors being defined as those 
having the most extensive linkages or highest degree of 
interdependence with other industries in the economy. 
Apart from methodological issues involved in the 
measurement techniques,• there are many serious 
conceptual limitations to the use of empirically derived 
linkages as a planning tool. Some of these limitations 
are discussed below, followed by estimates of simple 
interindustry linkages. Given these limitations, the 
empirical results should be interpreted with a great deal 
of caution. 

On the technical level, some of the limitations in the 
analysis of interindustry linkages result directly from 
the simplifying assumptions of the input-output model. 
First, input coefficients are generally given in value 
terms, and hence may yield different linkage effects for 
the same physical interrelationships, depending on the 
sh"ucture of relative prices. Second, differences in input 
coefficients may often reflect differences in the product 
mix rather than in the production technology. Third, 
the assumption of linear homogeneous production in 
the input-output analysis precludes the possibility of 
scale economies in the interindustry linkage effects. 
Finally, the linkage measures are sensitive to the level 
of sectoral aggregation (16). 

Equally serious problems exist also at the conceptual 
level. The implicit assumption underlying the linkage 
analysis is that a sector with high linkages would 
impart a growth stimulus to other industries. Many 
economic and institutional factors must be satisfied if 
these technological linkages are to be translated into 
actual growth impulses for other industries. For 

•f'or more recent work~ on the methodological i~.•ue• of linkage 
mearnre~ focu~ing on mathematically con•i,ieni mea•urcmenr 
meth1xh. ~ec <i. Cella (14). and B. J. Cement\ and J. W. Rm" (l~J. 
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m~tance. the following conditions must be met in order 
to bring about the desired response to the potential 
growth inducements implied by the linkage measures. 
First. the size of demand pressures in case of backward 
linkages and supply pressures in case of forward 
linkages should be large enough to provide a viable 
basis for the establishment of a new firm or the 
expansion of an existing firm. Secondly. the pool of 
entrepreneurs should be readily available to respond to 
these pressures at the right time. Thirdly. comple­
mentary factors of production such as skilled 
labourers. land. capital and raw materials should be 
readily available. Fourthly. easy access to credit and 
other financing mechanisms to expand output should 
be ensured. And finally. a whole host of supportive 
government policies should be designed and imple­
mented to facilitate the growth of industries induced by 
high linkages. These policies include various govern­
ment policy instruments such as taxes. subsidies, 
licensing. tariffs and other foreign trade controls (16). 
Moreover. the relevance of the linkage approach as a 
criterion for the selection of key sectors in developing 
countries depends on the development objectives of a 
given country. Apart from rapid industrialization. they 
may include rapid increase in per capita income, 
maximizing employment generation, reducing income 
inequalities. efficient resource allocation and economic 
stabilization. Obviously. each of these objectives may 
require different criteria for selecting key sectors other 
than on the basis of linkage measures. 

, - -.-
Input-output tables for selected countries of the 

Pacific region. constructed by the Institute of 
Developing Economics in Tokyo. with the collabora­
tion of the countries concerned, were used to make a 
cross-country analysis of interscctoral linka~s in 1975 
and 1985. The countries chosen for the study were 
China (1985 only). Indonesia, Japan. Malaysia, 
Philippines ( 1975 only). Republic of Korea, Singapore 
and Thailand. Each country table with its own import 
matrix is aggregated to 6, 13 and 27 industries to 
facilitate a cross-country and intertemporal compari­
son. Complete references for the input-output tables 
used in this study are given in table 111.3. 

East and South-East Asia has been the most rapidly 
growing region of the world over the past two decades. 
For instance, table 111.4 shows that the MVA growth 
rate in this region outpaced that of in other regions by a 
considerable margin in both the 1970s and the 1980s, 
except for the Indian Subcontinent in the 1980s. As a 
result, the structure of these economies as revealed by 
input-output tables for 1975 and 1985 may not be 
typical of developing economics in other parts of the 
world. Nevertheless, given the sufficiently differentiated 
stages of industrialization attained by the developing 
countries of East and South-East Asia, the study of this 
region permits a cross-country analysis of the different 
patterns of intersectoral linkages over time. Further­
anore, current development in this region may be seen 
as a precursor of the future industrialization of less 
industrialized countries elsewhere in the world. 

Table m.3. lap•l·outpat tables acd ia a•s atady 

Country 

China 

Indonesia 

Japan 

Malaysia 

Phihppincs 

Repuhhc of Korea 

Singapore 

Thailand 

Year 

1985 

1975 

1985 

1975 

1985 

1975 

1985 

1975 

1975 

1985 

1973 
1985 

1975 

1985 

Source tables by the lnsti1u1c of Developing Economics, Tokyo 

China lnpur-Ourput Tabk 191!5 (March 1991) 

lnrmrational lnpul-Oulpul Table lndoncria - Japan 1975 
(March 1981) 

lnrema1ional lnpul-OulpUr Table Indonesia - Japan 1985 
(March 1991) 

lnremaliona/ lnpul-OulpUl Table Japan - Korea 1975 
('.\.larch 1981) 
ln1mr01iona/ lnpUl-OulpUl Table Korea . Japan 1985 
(March 1981) 

Input-Output Table for Pminsular Malaysia, 1975 
(March 1982) 
lnpm-Owrpur Tabk for Malaysia, 1985 (March 1991) 

lnp111-0urpu1 Table for rhc Phlbppurcs, 1975 (March 
1983) 

lnrmrational lnpul-OulpUt Table Japan - Korea 1975 
(March 1981) 

lnrmrationa/ lnpul-Oulput Tabk Korea - Japan 1985 
(March 1981) 

Singapore lnpul-OulpUl Tables 1'113 (Juiy 1978)if 
Singaport Input-Output Tabk 1985 (Mar.:h 1990) 

ln1mra1iona/ Input-Output Table Thailand - Japan 1975 
(March 1981) 
lnrmraliona/ lnpur-Oulpllr Table Thailand - Japan 1985 
(March 1991) 

Snurca: ln11i1u1e of Developing Economiu da11bue and 11hle1. 
11 By 1hc Depart men I of S1ali11ic1of1he L'nivenity of Singapore. 
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Table W.4. MV A ...... growtla ntcs by rqioa, 1970· 1990 
(Fcrccnragc in 1'180 .-onsrant prices) 

Economic grouping 
and region 

Developed cconomia 

Japan 
Sortb America 
~stern Europe and t.:SSR 
Wcslcrn Europe 

Developing economics ncluding 
Chm a 

1:.as1 and Sou1b-Eas1 Asia 
Indian Subcontinent 
Western Asia 
Sorlh Africa 
Tropical Africa (Hb-Sahara) 
urm America 

Sourer: t.--:-.;JDO darabasc. 

In section 2 of this chapter. an overview of 
intersectoral linkages between manufacturing and 
other sectors of the economy at the aggregate level, 
namely agriculture. mining, construction, public 
uiilities. and services is provided and compared across 
countries and over time. In section 3, interscctoral 
relationships between manufacturing and services will 
be examined in greater detail at more disaggregated 
levels of industrial classification. In this regard. the 
nature of manufacturing linkages could be perhaps 
better understood in the context of the catalytic role 
that the manufacturing sector plays in the growth of 
other sectors of the economy through the multiple 
functions it performs in facilitating the output growth 
of these sectors. Specifically, the manufacturing sector 
processes raw materials, produces intermediate goods. 
and manufactures capital goods as well as a wide range 
of consumer goods. In performing all these functions, 
the manufacturing sector helps expand the supply 
capacity of the economy and hence accelerates 
economic growth. In particular. this supply-creating 
aspect of manufacturing activity appears to take on 
added importance. since one of the major constraints 
10 economic growth in developing countries consists in 
supply-related bottlenecks such as a shortage of 
intermediate inpuls and capital goods, \l.hich arc likely 
to hamper the demand induced growth strategy. 

2. Sutoro/ dependency ratios 

The dependency ratio measures the degree of 
importance of an input rela1ive to 1he lotal inputs 
required to produce an output.• Figure 111.2 descri~s 
sectoral dependency ratios in 1975 and 1985 in selected 
countries of the Pacific region, and reveals a number of 
notable general characteristics about the nature and 
extent of intersectoral relationships in these countries. 

•Stt annt• I In 1h1' .:hapler for more prec"e malhtm~rical 
dtiinrr111n' of •arinu' in1er\tcloral linkage mea•urt• u•td in 1h" 
\IUd• 
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1•170-1980 1980-1990 

3.?S J.?O 

S.90 6.46 

?.IS 3.27 
6.86 !.~ 

2.88 1.97 

7.02 J.9-: 

11.54 7.71 
4.46 7.45 
7.?6 S.02 
6.44 4.83 
J.77 1.98 
6.31 1.07 

(a) Linkages fwtt1.·een manufacturing and construction 

Despite considerable variations among sectors and 
countries. and with only a few exceptions. the 
dependence of the non-manufacturing sector on 
manufactur~d inputs as a percentage of the total input 
purchases ot the sector was markedlv and consistentlv 
higher than any other intersectorai measures in th~ 
years considered. This general dependence on manu­
facturing inputs was particularly strong in the 
construction industries in the ~dected developing 
countries of the region as well as in Japan. all of which 
had ratios exceeding 50 per cent, at the following levels: 
78 per cent in 1985 for China; 53 per cent in 1975 and 
59 per cent in 1985 for Indonesia; 61 per cent and 
64 per cent for Japan; 79 per cent and 69 per cent for 
Malaysia; 70 per cent in 1975 for the Philippines; 72 per 
cent and 68 per cent for the Republic of Korea; 85 per 
cent and 76 per cent for Singapore and 63 per cent and 
54 per cent for Thailand. The critical dependence of the 
construction industry on manufacturing could be 
readily seen in the vital complementary role that 
construction plays with the manufacturing sector in 
capital formation. by putting together manufactured 
con~truction materials and installing machinery and 
equipment m various sectors of the economy. 

(b) Linka!(e.f between manufacturin!( and .vervice.r 

In general. services appear to be quantitatively the 
sec?~~ m':'st important source of inputs to productive 
act1v1t1es m the economy, ranging anywhere between 
10 and 60 per cent of the total input purcha!>es of a 
given sec~or. For instance. the share of service inputs in 
the total input purchases of the manufacturing sector in 
all countries except for .Japan ranged between 10 and 
15 per cent and increased by varying amounts between 
1975 and 1985. The same share exceeded the 20 per cent 
level for Japan. These results seem to confirm the 
growing importance of service inputs in step with the 
level of economic development as discussed earlier. 
Hcwever, it is worth noting an asymmetrical relation­
ship, in terms of input requirements, between 
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manufacturing and scn·iccs in all the countries 
considered except Japan: spccific~!I~. the share of 
manufacturing inputs in the sen·icc sector seems to be 
t1110 to three times larger than that of sen•icc inputs in 
the manufacturing sector. But this gap almos! 
di~ppears in the case of Japan. again underscoring the 
stro.tegic importance of sen-ice inputs to advanced. 
technologically sophisticated manufacturing. Also. it 
must be emphasized that a disproportionately large 
.. hare of sen·ice inputs is required by the sen-ice sector 
itself. accounting for 50 to 60 per cent of total input 
purchases in most cases. This result appears tc suggest 
a high degree of interdependence amonci: various 
sen·ice acti\-ities. which w-ill be articulated in greater 
detail in the next section. 

(c) linka.(es be1 .. ·un manufa<1uring and agricul1"11re 

Equally important in the interscctoral analysis arc 
the agriculture-industry linkages. particularly in the 
early stages of economic development. The literature is 
extensive in this field.• It is beyond the scope of this 
study to provide a comprehensive treatment of the 
subject. Only certain limited aspects of the linkages 
between agriculture and manufacturing. as revealed by 
input-output tables. arc discussed in this paper. 

. __,. 

The importance of linkages between agriculture and 
manufacturing proircssi\-cly diminishes as a country 
de\·ctops. although crucial at the initial stages of 
economic development. At early stages of dc\-cl­
opment. agricultural growth stimulates domestic 
demand for industrial products and supplies food for 
industrial workers. !3W materials for agro-bascd 
industries. and labour to meet the growing needs of 
industrial expansion. Most importantly. due to its sheer 
size in terms of output and employment at the early 
stages of dc\·clopmcnt. agricullurc. which is both the 
largest and the slowest-growing sector in a developing 
economy. makes a major contribution to the net flow 
of resources. such as rents. savings. taxes and foreign 
exchange. to the industrial sector. v.ithout which 
industrial dc,,clopmcnt could not take root and grow. 
At the same time. industry provides agriculture with 
intermcdinc i 'lputs such as chemical fertilizers and 
pesticides. and with producer goods such as farm 
implements. irrigation pumps and transport equip­
ment. Furthermore, the acquisition of non-agricultural 
products become an essential incentive for raising agri­
cultural productivity. However. as countries develop 
and industrialize and achieve rising household incomes. 
non-agricultural products account for an increasing 
proportion of total consumption. Trade provides an 
outlet for securing food and other agricultural products 
by exporting industrial goods. and more significantly. 

Figure 111.2. Input dependency rdos, 1975 Md 1985 

Country 

China 1975 
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Japan 1975 
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Figure llt2 (continued} 
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many of the essential resource transfer functions 
performed by agriculture, involving savings, taxes, 
foreign exchange etc .. are performed by the industrial 
sector itself at the later stages of economic devel­
opment. 

Figure 111.2 shows a relatively high degree of 
agricultural dependence on manufactured inputs, and 
this dependence is increased over time in many 
developing countries. The agricultural dependency 
ratio on manufacturing increased from 38 to 46 per 
cent between 1975 and 1985 in Indonesia, and from 
47 to 54 per cent in Thailand. It remained about 
constant al the level of 52 per cent in the Republic of 
Korea, but declined considerably from 70 to 58 per cent 
in Malaysia. and from 45 to 37 per cent in Japan during 
the period under review. Meanwhile, manufacturing 

130 

80 100 

requirements of agricultural inputs dropped substan­
tially in all these countries: from 47 to 39 per cent in 
Indonesia; from 26 to 14 per cent in the Republic of 
Korea; from 34 to 17 per cent in Malaysia; from 37 to 
25 per cent in Thailand; and from 9 to 6 per cent in 
Japan, all between 1975 and 1985. This substantial 
reduction of agricultural inputs in manufacturing may 
reflect a marked structural shift away from light 
manufacturing and agro-processing industries to 
capital-intensive intermediate products and some of the 
more technologically sophisticated products such as 
transport equipment and electronics goods. Further­
more, it seems that the asymmetrical input dependence 
between services and manufacturing discussed earlier 
also holds for linkages between agriculture and 
manufactudng. 
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Al 1he earl~ stage~ ,lf devclopmenl. gi\en these 
mull!all~ supporti\·e interactions between agriculture 
and industr~. an unbalancec.! growth between the two 
.. c:c1ors could be potentially damaging 10 both. If the 
grow th m agricultural production lags considerably 
behind that of industrial output. imports of agri­
cultural producis will increase and di\·ert scarce foreign 
e'change from the imports of capital and intermediate 
goods needed for industrial de\·clopment. Further­
more. the rate of increase of n<>n-agricuhural 
emplo~ ment. including that of industr')". depends on the 
rate <lf gr.,v.1h of surplus food supplies from the 
agricultural sector. Also. as mentioned earlier. growth 
in agricultural producti\il~ and income is a pre­
n:quisite for the growth of purchasing power necessary 
Ill .. ustain industrial expansion. 

On the other hand. sustained agricultural de\el­
•lpment without concomitant industrial de\·elopment 
ma~ not materialize. because surplus labour in the 
agricultural sector will ha\·e no alternati\·e outlet for 
prnducti\·e employment. which will in turn continue to 
depress per capita farm incomes. More significantly. 
since the most important determinant of agricultural 
pwducti\ity. al the ealy stages of agricultural 
de\elopment. is the increa,ed application of chemical 
fer1ili1er .. and pesticides. and. at its later ~tages. farm 
machines and tools. all of which are supplied by 
industr~. agricultural de\·elopment cannot be sustained 
\.i;!-iou11he vi1al support of manufacturing industries. 

Gi\ en these \·ital linkages between agriculture and 
indu .. 1ry. it is furthermore imporlant to distinguish 
between the producti\ity per unit of land and the 
prnducti\·it~ per farmer under conditions of silrplus 
labour and under-employment. conditions which 
characterize the agricultural sector in most developing 
countries. This conceptual distinction is useful because 
it illuminates the reasons why the a\erage income of 
farmer' in developed countries tends to be strikingly 
higher than that of farmers in developing countries. 
Moremer. policy prescriptions for achieving the two 
objecti\es are quite different. requiring different 
adjustments in the agricultural sector and different 
policy responses from the industrial sector. 

Central to this conceptual distinction is the notion 
that total output in agriculture is determined bv the 
prnducti\·i1~ of land, and the per capita agricuitural 
income by the si1e of the agricultural labour force. It is 
clear. therefore, that an agricultural development 
.. tra1egy designed to raise agricultural productivity and 
the income of farmers will in\olve a two-pronged 
as,ault: increasing the productivity of land. and at the 
'ame time reducing agricultural employment, since the 
rem1)\ al of redundant labour results in !he growth of 
per capita income of the residual farmers under 
c1mdi1ions of agricultural surplus labour.• 

II ha' been amply documented in the literature that 
apart from the development of the full range of 
necessary institutional supports, such as land tenure 
reforms. agricultural credits and finance, marketing. 
extension services and correct pricing, the application 
of chemical fcrtili1ers and pesticides is the most 
important determinant of the producti\·ity of the land. 
and the basic cause of low productivity per unit of land 

•h•r a more dc1a1led dl\CU\\lon nf lhc 1heore11cal underpinning of 
1h1' pamcular ag11cul1Ural d~•elopmenl \trategy and empmcal 
e\ldtnC( 'uppMlmg thl\ the··"· •ee SS Park f( IM). chap. SJ 

in developing cuuntries is the limited supply of 
ferti:izers. domestically produced or imported.• On 
the other uand. introduction of farm mechanization is 
considered lo be one of the most important 
contributing factors to producti\·ity growth per farmer. 

As described earlier. agricultural de\·elopment 
requires not only a sufficient supply of intermediate 
inputs from the manufacturing sector to boost 
productivity per acre at the initial phase of its 
development. but also capital goods and particularly 
.. capital deepening .. through farm mechanization at 
later stages, with nearly all agricultural capital goods 
being produced in the manufacturing sector and 
installed through the construction sector. 

(d) Linkages 1t·i1hin the manufacturing sector 

The dependency ratio of manufacturing on its own 
output sheds some light on the degree of industrializa­
tion achie\·ed by \·arious countries. The manufacturing 
sector uses an increasingly larger proportion of its own 
output. as the industrial base broadens by extending 
the range of manufactured goods and expanding a 
network of domestic supplies of numerous manu­
factured inputs and capital goods. The volume of 
interindustry transactions within the manufacturing 
sector may reflect the extent of linkages within the 
manufacturing sector and hence the degree of 
industrial maturity. 

The interindustry transactions within the manu­
facturing sector seem to be relatively significant. having 
increased appreciably between 1975 and 1985 in all the 
sample countries except Indonesia: from 32 per cent in 
1975 and 29 per cent in 1985 for Indonesia: from 50 to 
6.'l per cent for the Republic of Korea; from 38 to 50 per 
cent for Malaysia; from 37 to 45 per cent for Thailand: 
from 81 to X4 per cent for Singapore; and from 58 to 
62 per cent for Japan. The dependency ratio was 60 per 
cent for China in 1985, and 36 per cent for tile 
Philippines in 1975. Moreover. these statistics are 
generally consistent with theoretical expectations that 
interindustry transactions within the manufacturing 
sector increase in step with the degree of industrializa­
tion achieved by a given country. Not only manu­
facturing dependence on its own output for its growth 
increased over time within a given country. but also a 
cross-country comparison in a given year shows a 
systematic variation in dependency ratios according to 
the degree of industrialization, with the dependency 
ratios of Japan and relatively more indu!itriali1ed 
countries such as the Republic of Korea and Singapore 
being considerably higher than those of less indus­
trialized countries such as lnd1mesia, Malavsia. 
Philippines and Thailand, with the exception of China. 
Similar empirical relationships between the magnitude 
of interindustry transactions within each sector and the 
stages of growth were not, however. observed in other 
sectors, except for the service sector. 

There seems to be an inverse correlation between the 
importance of primary inputs (agriculture plus mining) 
to manufacturing and the stages of industriali1ation. In 
les' industriali1ed countrie~ of the region, such as 
Indonesia, Malaysia and Thailand, the manufacturing 

•f·nr empmcal r•1dencc 'how1ng ll"'it1H co1rrtla11nn' hct-.ccn 
lhc producm·11y of crop• per hcciare of land and fenih1cr cnn•ump-
11~>0 per heciare. •ee I· AO ( 191. 
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~tor pun:ha.'\Cd its inputs more from agriculture and 
mining combine..! than from its m1.-n sector in 1975. but 
the opposite was true in 1985. except for Indonesia. 
11.hile the manufacturing share exceeded the primary 
share in both 1975 and 1985 in Japan and relati\·ely 
more industrialized countries such as the Republic of 
Korea and Singapore. For instance. in Malaysia. the 
primary share decreased from 50 to 30 per cent between 
197; and 1985. •hilc the manufacturing share 
increased from 38 to 50 per cent during the same 
period. In the Republic of Korea. the primary share 
dropped from ~5 to 24 per cent. compared with a rise in 
the manufacturing share from 50 to 60 per cent. In 
Japan. manufacturing dependence on primary inputs 
fell from 18 per cent in 1975 to 12 per cent in 1985. 
compared with an increase in the manufacturing share 
from 58 to 62 per cent during the same period. Thus. 
the process of industrialization tends to diminish the 
imp.:>rtance of the primary sector to manufacturing and 
increase the dependence of manufacturing on its own 
output. 

(e) Import content of inputs 

The import contents of intermediate inputs used in 
production ha\·c varied remarkably o\;er time and 
among sectors within a gi\·en country and across 
countries (sec annex II. table 111.33). Obviously, non­
tradable inputs such as utilities and construction have 
nearly all come from domestic sources. Also. the: 
import contents of inputs from agriculture and mining 
have been relatively negligible, with some important 
exceptions such as utilities in Japan depending on 
foreign sources for over 20 per cent of its mineral 
inputs. In general. manufactured inputs have accounted 
for the bulk of total imports of intermediate inputs by 
most sectors. Moreover, in some countries. this 
dependence on imported manufactured inputs increased 
appreciably between 1975 and 1985; for instance, the 
import share of manufactured inputs was up from 16 to 
18 per cent in Indonesia, from 26 to 36 per cent in 
Malaysia. and from 20 to 23 per cent in Thailand. In 
others, dependence diminished during the period. The 
import contents of total manufactured inputs fell from 
30 to 27 per cent between 1975 and 1985 in the 
Republic of Korea, and from r: to 70 per cent during 
the same period in Singapore, perhaps reflecting the 
increased localization of manufactured intermediate 
goods in these countries. In sharp contrast, import 
contents of all inputs including manufacturing were 
very low in Japan, one major exception being utilities, 
which depend heavily on imported raw materials. This 
is hardly surprising in view of the capacity of Japanese 
industry to produce a wide range of technologically 
sophisticated intermediate goods as well as final 
products. 

High import contents of the manufactured inputs 
may reflect scarcities of these inputs and unrealized 
production potential in various domestic industries in 
rcla1ivcly less industrialized countries. Demand pres­
sures created by backward linkages may not necessarily 
lead to a corresponding expansion of output by 
potcniial supplier induslrics, for a whole host of 
reasons including technical, socio-economic and 
institutional factors (to be discussed in the following 
section), but may instead result in imports of scarce 
inputs and leakages in domestic production. This 
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problem sttms to have emerged and worsened o\·er 
time in countries such as Indonesia. Malaysia and 
Thailand. while the problem of import leakages has 
become less SC\·ere in the Republic of Korea and almost 
non-existent in Japan. It must be noted in this regard 
that policy measuR"S designed i..--. reduce the import of 
scarce inputs because of balance-of-payment problems 
may worsen the situation by sharply increasing the 
price of the scarce inputs in question. and causing 
capacity underutilization and slow growth as a result of 
input shortages in the sector that originally induced the 
backward linkages. 

J. /11tnilfastry lillk11g~s 

A common measure of backward linkages is the 
traditional output multiplier. which is merely the 
column sum of the Leontief inverse matrix. The output 
multiplier represents the cumulative input require­
ments from other sectors and the given sector, resulting 
from a unit increase in final demand for the output of 
that sector. There are many variations of backward and 
forward linkage indices, such as those developed by 
Rasmussen [20] and Cella [ 14). 

Aggregate multipliers for eight countries are calcu­
lated and presented in table 111.5. They are the average 
of all sectoral output multipliers. namely 1·~/,/n 
where r,1 arc elements of the Lcontief inve1 >e. They 
represent the total value of production required from 
all sectors through the successive rounds of inter­
industry transactions to deliver one unit value of 
uniformly distributed final demand, that is. with equal 
weight assigned to each component of final demand. 
Therefore. any value exceeding unity by this measure 
shows the extent of interindustry transactions required 
to deliver one unit increase in final demand. and hence 
the extent of interindustry linkages. 

In table 111.5 the first column is derived from the 
inverse matrices of 27 sectors including imported 
inputs. These multipliers capture the extent of overall 
interindustry relations implied by the underlying 
production technology, and hence represent potential 
rather than actual linkages. The second column shows 
domestic multipliers calculated from the input-output 
matrices net of imported inputs. They represent the 
extent of linkages based on the domestic industrial 
production capacity. The last column shows the ratios 
of the domestic to the total multipliers, indicating the 
extent of overall domestic self-sufficiency in produc­
tion. or the complement of this ratio being construed as 
the extent of overall import dependence in production. 

Total multipliers in the first column show consider­
able variations across countries and over time in some 
developing countries. Multipliers for Japan and for 
relatively more industrialized developing countries 
such as the Republic of Korea and Singapore arc 
considerably greater than those for the rest of the 
sample group, that is, China, Indonesia, Malaysia, 
Philippines and Thailand. However, interindustry 
linkages implied by the multiplier substantially 
increased between 1975 and 1985 in Indonesia, 
Malaysia and Thailand, reflecting rapid industrializa­
tion in these countries during that period. 

On the other hand, the domestic multipliers in most 
developing countries as shown in the second column 
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TaWtm.s. Agrcptc _,,., ... liplien ia ldcdal -•hies. 
19'1Sa.S 191Sl 

Output muhiphc~ 

Tota isl Domcstlcfl DJTti 
Couniry Year linkages linkages (percentage) 

China 1985 2.1298 t.9SOS 92.33 

Indonesia 1975 1-7089 1.4 IS l 84.97 
1985 1.8499 l.5347 84.90 

Japan 1975 2.3854 2.0578 87.23 
1985 2.3380 2.0317 87.sl 

Malaysia 1975 1.9173 l.4907 79.83 
1985 2.1744 1.4822 71.21 

Philippines 1975 2.0141 1.5458 ?9.84 

Republic o( Korea 1975 2.3451 I.7043 75.74 
1985 2.3655 I.7872 77.43 

Singapore 1973 2.5740 l.2834 56.58 
1985 3.0875 l.4711 53.16 

Thailand 1975 1.8959 l.54TI 83.58 
1985 2.0276 l.5962 79.94 

Soun:a: Sec table 111.3. 

11 1973 and 1985 for Singapore. 

Average or sc.c1oral muhipiicrs, chat is. I: I: r ,J•. wbcrc r is 
I I f 

an clement or !he Leonlicf inverse. 
£1 Calculated from 101al (domestic plus imporied) input cocfficicnls. 
gJ Calculated from domestic inpu1 ~ocfficicn1s only. 
!1 Ralio or domes1ic to 101al ou1pu1 multiplier. 

are considerably lower than their total multipliers, 
excepl for China. showing a substantial gap between 
potcn1ial and actual output. The implication is that 
these developing countries built up an industrial 
structure nearly comparable to that of developed 
countries like Japan. heavily relying on imported 
inputs as shown in the domestic total ratios in the third 
column. For instance, import leakages of the output 
multiplier in the Republic of Korea was about 25 per 
cent. It is well-known that these countries pursued 
vigorously an export-led growth strategy with mount­
ing importS of intermediate and capital goods financed 
by rapidly rising export earnings. Particularly, import 
dependence on intermediate goods is very high in 
Singapore. accounting for half of the potential output. 
The expected result occurred. given the nature of a 
relatively small entrepot economy like that of 
Singapore. where the bulk of products is imported, 
processed and re-exported. By contrast, such import 
d.:pcndence in China was very lo~. at less than IO per 
cent in 19115. The relatively low import dependence in 
China may rencct its emphasis on heavy industries and 
the consequent broadening of its industrial base at an 
early stage of development, which is typical of the 
growth path of most centrally planned economics. 
However. given economic libcralizalion, an emphasis 
on light manufacturing. and export promotion policies 
initia1td afler 19115. more recent data for China may 

show a greater gap between potential and actual output 
than was shown in 1985. 

As expected, Japan showed the strongest domestic 
linkages with low import dependence, and the extt nt of 
linkages changed little between 1975 and 1985 The 
result is not surprising, since Japan grew rapid!) after 
1960 and the interindustry network of production and 
trade was firmly in place by 1970. 

The relative strength of domestic interindustry 
linkages can also be inferred by comparing the ratios of 
domestic intermediate sales to final sales in different 
countries as shown in table 111.6. The ratios tend to be 

Tabk m.6. A-n:ragc ntioG cl iatermcdiate 
to raaal uli:& ia 1Clccted -•tria, 

197S and 1985 

Coun1ry 1975 1985 

China o.so 
Indonesia 0.29 0.35 
Japan O.SI 0.49 
Malaysia 0.34 0.34 
Philippines 0.38 
Republic of Korea 0.43 0.46 
Sinsapore 0.2111 0.31 
Thailand 0.37 0.40 

Soun:ts: 5" la ble 111.3. 
II 1973. 
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corrdateJ 111 uh the ~rages of industriali1ation across 
countries. and also increase o\·er time within a gi\·cn 
countr:-. e'\cept for China and Singapore for the 
n:ason' gi\cn at-.we. The ratio is highest in Japan. 
fol1,1111ed by the Republic of Korea. Thailand. 
Malaysia. Indonesia and Singapore. not counting 
China. 

Broad sectoral multipliers for eigh: countries are 
depicted in figure 111.3. In general. total sectoral 
multipliers tend to be higher in secondary industries. 
such as manufacturing. utilities and construction. than 
in primary industries. such as agriculture and mining. 
and in the tertiary sector. including ser\'ices. The same 
holds for trade dependence on imported inputs. 
Singapore i~ again a major exception to this general 
pattern. 

-I. Import contents of final d'mand and 'xports 

The difference between total (potential) and actual 
output indicates the extent of dependence on imported 
inputs in production. and this gap was substantial in 
most cases in the foregoing analysi:;. There remains the 
important question of where these imported inter­
mediate inputs are used. for instance. in domestic final 
demand or in exports. In other words. it would be 
interesting to determine the total import rontent of 
domestic final demand and exports and the sectoral 
distributions of these imports. 

The output multipliers deri\'ed earlier provide the 
linkage effects under the assumption of uniform 
sectoral di~tribution of final demand. or per unit 
increase in final demand for the sectoral output in 
question. However. any sectoral linkages calculated 

. -y-

without considering the lc\·el and structure of final 
demand would often yield grossly misleading results. 
For instance. without considering final demand 
pressure. the import content uf sectoral output for 
public utilities is considerable. as shown in figure 111.3. 
But 111·hen the existing structure of final demand is 
taken into account. where the utility sector accounts 
for less than 3 per cent of total final domestic demand 
(see table 111.7). the resultant import content is 
expected to be negligible. In a similar \·ein. both 
manufacturing and ser\'ices claim the dominant share 
of total domestic final demand. as shown in table 111.7. 
and hence a relati,·ely high le\'el of demand pressure in 
these sectors should be reflected in the high import 
contents of their output. Likewise. the net export 
earnings for the non-tradable sectors like constructi•>n 
and utilities should be almost nil. In short. when the 
linkage effects are based solely on intersectoral 
demands and neglect the final demand pressures. the 
relative importance of a sector for income and 
employment generation is not properly assessed. and 
hence may lead to the incorrect sectoral prioritization. 

The total (direct and indirect) import content of 
sec:oral output induced by the country-specific 
composition of final demand is gi\·en in table lil.8. The 
import content of total output for the economy as a 
whole. as gi\·en in the last column of table 111.8. shows 
marked intercountry variations. On the lower end of 
the range. the share of imported intermediate inputs 
used to meet domestic final demand was around JO per 
cent in China and Indonesia. as well as in Japan. but 
for different reasons. The relatively low level of use of 
imported inputs in production in China and Indonesia 
may be attributable to the limited de\"elopment of 
interindustry linkages. which is typical of the early 

Tmble 111.7. Sedonal distribution of damestir ranal clemalld and 
apor1s in selected coamries, 1975 alld 1915 
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( Pcrccn tagc) 

Country Year Agriculture Mining Manufacturing Utilities 

Malaysia 1975 5.15 
1985 7.59 

Republic of 
Korea 1975 8.18 

1985 6.93 

Thailand 1975 I I.SO 
1985 6.89 

Malaysia 1975 2.59 
1985 8.35 

Republic of 
Korea 1975 6.91 

1985 2.14 

Thailand 197S 16.52 
1985 6.7S 

Sourcts: Sec cable 111.3. 

Domes1ic final demand 

o.oi 
9.51 

0.24 
0.07 

0.11 
0.29 

0.39 
22.70 

1.02 
0.lS 

1.86 
0.S4 

48.13 
39.07 

43.07 
31.44 

33.04 
31.04 

Exports 

0.55 
0.80 

2.27 
1.15 

0.69 
l.S4 

85.90 0.08 
S6.02 

73.16 
77.49 0.01 

60.SO 0.19 
61.66 0.01 

Cons1ruc1ion Scrv1cu 

5.87 40.29 
10.46 32.59 

12.04 34.20 
18.17 42.25 

11.24 43.43 
13.lS 47 10 

11.04 
12.92 

0.22 18.67 
0.63 19.SI 

20.94 
31.04 
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Figure 111.3. Aggregate sectoral output multipliers, 1975 •ncl 1985 
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Sourra: Sec table 111.3. 
!I Sectoral imports of inpuu inducc:d by one unit value of total domestic final demand weigtltcd by the existing structure of 

sectoral demand compoocnlS. 
!!/ 1973 and 1911.S for Sinppore. 

Tllllk JlU Sedonl • nport ant.pt/ ia seleded coutries, 1'75 ...a J9U!/ 
(Percentage) 

Country Year Agriculture Mining Manufacturing Utilities Construction Services Total 

China 1985 11.87 8.36 45.97 25.94 92.13 
Indonesia 1975 7.42 6.S.68 10.62 13.16 96.90 

1985 8.6.S 59.48 IS.12 11.&5 95.10 
Japan 197S -2-30 -8.311 74.79 19.96 84.06 

198.S -152 -S.81 76.73 0.04 17.34 86.73 
Malaysia I97S I.JO -S.81 73.26 0.01 10.86 79.69 

19115 7.IS 19.60 36.93 10.80 74.44 
Philippines 1975 2056 452 42.02 0.02 0.03 17.48 84.63 
Republic of 197S 0.84 -s.n 60.00 0.23 17.21 72.SO 
Korea 198.S --0.92 -8.15 62.76 0.09 0.63 17.94 71.75 

Singapore 1973 -us 26.71 0.13 25.87 4856 
1985 --055 21.43 051 0.01 22.6.S 43.72 

Thailand 1975 IS.54 -2.11 S3.48 0.19 2051 87.61 
1985 S.6l. -3.89 S0.86 30.64 83.28 

Sourra: See table 111.3. 
Ii Seeton! net expot1 caminp induced by one unit value uf exports weighted by the existing structure of sectonl exporu. 
!!I 1973 and 1985 for Singapore. 

stages of industrialization, while the low import 
content in Japan may be explained by its being the 
world's leading net exporter of manufactured goods 
including intermediate inputs. An exceptional case in 
terms of the high level of import content is that of 
Singapore. with an import dependence of 40 to SO pc!" 
cent to deliver final goods. The Republic of Korea 
comes as a distant second, with an import content of 
around 20 per cent in both 1975 and 1985. Meanwhile, 
the import dependence of Thailand increased con­
siderably from about 10 per cent in 1975 to 14 per cent 
in 1985. and there was a dramatic increase in Malaysia, 
up from IS per cent in 1975 to 27 per cent in 1985. As 
far as the sectoral share of these imported inputs is 
concerned, the manufacturing sector claimed the bulk 
of the total imported inputs needed to meet final 
demand in the selected developing countries, whereas 
Japan is far less dependent on imported manufactured 
inputs. 
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A similar picture emerges for net export earnings, 
namely export revenues net of imported inputs used for 
the production of cxportables. Sectoral contributions 
to net export earnings, given the country-specific level 
and structure of export demand, are shown in 
table 111.9. First, it is not surprising to find that export 
earnings in non-tradablcs such as utilities and 
construction arc zero or almost nil in all countries. 
Secondly, the last column in table 111.9 represents net 
export earnings for the economy as a whole, with the 
import content of exportables being derived by sub­
tracting net export earnings from unity. The results 
seem to confirm theoretical expectations that import 
contents depend on export orientation. In other words, 
as a developing country moves towards the export 
of more technologically sophisticated manufactured 
goods, such as consumer electronics and capital goods, 
the import contents tend lo rise sharply, while 
countries specializing in the export of primary goods 
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and light manufacturing. such as food processing. 
lec1ther goods and textiles. are likely to require fewer 
imported inputs. Such a low import dependence. or 
high net export earnings. was shown in exponables of 
rclativeh· less industrialized countries. such as China 
(92 per .cent) and Indonesia (95 per cent). while net 
export earnings per unit of export were much lower in 
Sing3pore (less than 50 per cent) and the Republic of 
Korea (awund 70 per cent). and to a lesser extent lower 
in the Phi~ii:pines (85 per cent). Thailand (83 to 88 per 
cent). and Malaysia (74 to ISO per cent). Thirdly. the 
manufacturing sector contributed most to total net 
export earnings in all countries examined here. with the 
major exception of Indonesia. where mining or oil 
exports dominated total export revenues. Fourthly, the 
contribution of the service sector to total net export 
earnings was the second highest in most cases. ranging 
from around 12 per cent ( 11.85/95. IO) in Indonesia to 
53 per cent (25.87 /48.56) of total net export earnings in 
Singapore. Lastly. although quantitatively insignificant, 
some exports resulted in negative net earnings. such as 
agricultural exports in Singapore and Japan, and 
mineral exports in the Republic of Korea and Japan. 
These negative results do not lend themselves to easy 
interpretation. 

One of the major implications to be drawn from an 
examination of the import contents cf exports and 
output induced by final demand is that all developing 
countries examined in this study generally pursued an 
export-led grm~1h strategy and expanded their indus­
trial capacitt by relying heavily on imported capital 
goods and intermediate inputs, and particulary 
manufactured intermediate go<>Cls. Thus the empirical 
results tend to suggest that import dependence on 
manufactured inputs as well as machinery and 
equipment continues to increase with the progress of 
industrial development. until an economy reaches an 
industrial maturity characterized by the technological 
capacity to produce a wide range of its own capital 
goods and industrial inputs. as in Japan. In the 
language of the stage theory of development. most 
developing countries in East and South-East Asia arc 
in the second phase of industrialization based on 
foreign technology. capital goods and components. 
They arc developing local technological capabilities 
geared to the effective utilization and adaptation of 
imported technologies. Meanwhile, Japan is in the last 
phase of human capital-intensive industrialization. 
during \\hich intcrsectoral linkages deepens with 
the emergence oi sophisticated capital goods and 
engineering service suppliers. During this phase, 
other information-intensive service industries, such as 
advertising. finance. and insurance, which support 
international competition in differentiated products, 
also emerge. 

To answer the question raised at the outset regarding 
the relative importance of imported intcrmcdia:c 
inputs used to meet final demand and produce cxpo11 
goods, the total import contents of final demand and 
exports are calculated and compared for the c0untries 
listed i.1 table 111. IO. The results show that the import 
contents of exports tend to be higher than those of 
domestic final demand in most of the countries 
examined, except for China and Indonesia. It must be 
noted, however, that the import contents of domestic 
final demand arc also quite considerable and fairly 

Table m.10. A_,.... ol tlle import 
-llCllts ol fiaal ..... ud apDIU ia sl=ll:d 

coutries. 19'15 ud 19Mli 
(Percentase) 

Country Year Final demand 

China 1985 8.38 
Indonesia 197S 9.89 

1985 9.94 
Japan 197S 10.09 

1985 9.61 
Malaysia 197S lS.37 

198S 26.96 
Philippines 197S 14.83 
Republic of' Korea 197S 21.39 

198S 19.37 
Singapore 1973 40.64 

198S 49.38 
Thailand l97S 9.BS 

198S 14.l l 

Sowers: Table 111.8 and table 111.9. 
1/ 1973 and 198S for Singapore. 

Exports 

7.87 
3.10 

ts.94 
13.27 
4.90 

20.31 
ZS.56 
lS.37 
lS.94 
13.27 
Sl.44 
S6.28 
12.39 
16.72 

close to the import contents of exports in most cases. 
This may imply that imported inputs arc heavily used 
to produce for both domestic markets and exports at 
the same time. Even at an advanced stage of 
industrialization with a sophisticated technological 
base, as in the case of Japan, import dependence on 
intermediate inputs may not be avoidable, and in fact 
could be substantial, as intra-industry trade in similar 
but differentiated products, and particularly a large 
variety of parts and components, becomes increasingly 
important among trading partners of developed 
countries. 

On the other hand, data on developing countries that 
followed an import-substitution strategy may have 
shown a relatively sm:tll gap between potential and 
actual output, as measured by the difference between 
total and domestic linkages discussed earlier, and hence 
a low level of import content. Stated differently. due to 
the limited export growth and consequent shortage of 
foreign exchange, these countries may be forced to 
resort to the available domestic supply of intermedia!~ 
goods, while the introduction of new technology and 
imports of intermediate inputs arc kept to a 
minimum.• 

5. St,,,ct11ral c/11urg~ 

There is no commonly accepted mc:thod for 
measuring, testing and comparing the extent of 
structural change that has occurred over time in a given 
country. The most serious problem encountered in 
developing such a measurement method is the lack of a 
norm against which actual performance could be 
compared. In the field of development economics, the 
notion of optimal structure of production of an 
economy is not only conceptually elusive and extremely 
difficult to formulate, but also may vary over time and 
space as affected by a shift in the international division 
of labour and comparative advantage, thus making its 
empirical measurement impracticable. 

•for empmcal evidence. 'ee Y. Kubo 1211. 
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In the absence of a theoretically sound measurement 
method. an ad hoc approach based on certain .. heroic 
assumption~ .. will be used. In particular. assuming that 
the structure of production implied in the 1985 table of 
input-output coefficients for Japan approximates to a 
desired. if not ideal. form of industrial structure. 
Japanese coefficients in 1985 are regarded as a 
benchmark against which those in other countries may 
be compared. The evaluation criterion used for this 
purpose is the inequality coefficient,• that is, 

u= [ ,- r(a -a"f;t·r(ab)2J11! 7 7 II I/ ~j IJ 

where a~ is an input coefficient of the benchmark 
economy of Japan, and a,, is an input coefficient of an 
economy being compared to it. 

The inequality coefficients of the manufacturing 
sector and the entire economy for the selected countries 
of the Pacific region in 1975 and 1985 are given in 
table Ill. I I. They pro\·ide an overall indication of how 
close the structure of production of a given country in a 
given year came to that of the benchmark economy in 
19!!5. It is obvious that the closer the structure of 
production of an economy examined to that of a 
benchmark economy, the smaller the coefficient is, 
and. (in the extreme case) it becomes zero if the two 
arc identical. 

Before discussing numerical results, it seems useful 
to describe briefly the salient features of structural 
change that occurred in Japan in the last decade. 
Natural resources constraints in Japan have been a 
dominant factor underlying its massive industrial 
restructuring. which has been based on resource-saving 

•for a detailed explanation of the use of the inequality coefficient 
method. \CC H. Theil and other\ (22). 

- --,--

strategics and an industrial policy designed to facilitate 
the implementation of those strategies. Emphasis has 
been placed on miniaturization. a product miA using 
fewer imported inputs. and im.acasing the information 
content of products coupled with just-in-time inputs 
inventory management. All these factors contributed to 
sreater efficiency and competitiveness in the manu­
facturing sector in Japan. with electronics playing a 
leading role. In this regard, high technology has been 
instrumental to structural change of the manufacturing 
industry in Japan. High technology was extensively 
applied not only to restructure declining industries, 
such as the materials industries. but also to further 
stimulate the growth industries, such as processing and 
assembly. Moreover, for capital goods industries. such 
as electrical and non-electrical machinery and precision 
instruments, high-technology products are produced 
both as an input and an output. thus strengthening 
both backward and forward linkages with other 
industries. and contributing to the rapid growth of 
their markets. 

According to the Global Report 1991192, the 1985 
per capita GDP in 1980 constant dollars for the 
countries examined here was as follows: Japan, 
$I 0,620; Sin&aporc, $6.182; Republic of Korea, $2,206; 
Malaysia, $2,005; Thailand, $820; Philippines, $621 
and Indonesia. $560. Apart from Japan. the Republic 
of Korea and Singapore arc the most developed of r';~;r 
group, (excluding Japan) with a relatively b ,­
industrialized base and a diversified structure of 
exports. Indonesia is the least industrialized, being a 
late starter in the industrialization race in the mid­
I 960s; it accelerated its drive to take-off during the 
1970s, fuelled by its oil revenues. By 1985, Malaysia 
was fairly advanced along the path of industrialization, 
with a well-articulated industrial policy which guided a 
gradual transition to an export-led growth strategy 

Table m.11. A comparatm --~ ol ltniclaral cllaagc rdatm to 

lite iadustrial stncta~ of Japan ia 191S, ldccled -•tries, 197S alld 191511 
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Inequality cocfficicntlll 

Country Year Economy Manufacturing sector 
as a whole 

China 198S 0.6298 0.5154 
lndonuia 1975 0.6546 0.5281 

198S 0.6697 0.5419 
Japan 1975 0.3160 0.2403 

1985 
Malay1ia 1975 0.7335 0.6663 

1985 0.7269 0.6510 
Philippines 1975 0.6642 0.5622 
Republic or 
Korn 1975 0.5905 0.5011 

1985 0.4195 0.3914 
Sin&-\,••···· 1973 1.0691 1.1454 

1985 0.9487 0.9531 
Thalia;;~ 1975 0.5665 0.4572 

1985 0.5480 0.4271 

Sourus: Sec !Ible 111.3. 
al 1973 and 1985 for Sinpporc. 

u•!E E <.o,-•:>' / EE c.,~ Jiil •here •, is an input coefficient o( a 
I I I I 

kmple country. and 

is. Japan in 1985. 

.; is an input coerricicnl of the benchmark economy. 1hat 
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from the initial import-substitution strategy. The 
Philippines and Thailand also underwent a process of 
transition from an import-substitution to an export-led 
growth strategy. but only Thailand seems to have 
succeeded in the export-led industrialization drive so 
far. The continuing poor performance of the industrial 
sector in the Philippines and Indonesia appears to be 
e:itplained partly by the protection of their economics 
from international competition. However. the four 
economics of Indonesia. Malaysia. the Philippines and 
Thailand share the following dominant characteristics: 
they arc primarily resource-based; and the overriding 
objective of their industrialization is to broaden anca 
di\·crsify the structure of production so as to reduce 
their dependence on primary exports. 

Among the countries compared in table Ill. I I. the 
Republic <>f Korea yielded the smallest inequality 
coefficient. and at the same time registered the largest 
reduction in the coefficient between 1975 and 1985 for 
both the manufa~turing sector and the economy as a 
whole. This result is not surprising in view of the rapid 
industrialization achieved by the Republic of Korea 
during that period, relying heavily on Japanese capital 
goods and industrial technology. By contrast. among 
the countries considered the structure of production in 
Singapore dc..-iatcd most frorr. that of Japan as 
measured by the inequality coefficient. This result also 
seems plausible. given the special characteristics of the 
island cntrcpot economy of Singapore, with its critical 
dependence on foreign trade. For instance. in 1988. 
c:itports and imports as a percentage of GDP in 
Singapore were 165 and 205 per cent. respectively, 
compared with only 13 and 9 per cent. respectively. in 
Japan. More importantly. a substantial portion of the 
exports of Singapore consists of re-exports of a wide 
variety of products ranging from sophisticated 
electronic goods. such as integrated circuits and 
computer peripherals. colour television sets and video 
recorders, to industrial raw materials such as rubber 
and plywood. For instance. the total exports of 
Singapore amounted to 87,116 billion Singapore 
dollars in 1989. of which re-exports accounted for 
37 per cent and domestic exports the rest. Refined fuels 
accounted for about a quarter of domestic exports. In 
fact. Singapore has become the world's third-largest 
oil-refining centre. although it docs not itself produce 
any crude oil [23]. 

The rest of the countrie~ in the sample group fall 
between the two countries described above. Few 
countries seem to have changed their structure of 
production as dramatically as the Republic of Korea. 
Most of •hem, in particular Malaysia. Indonesia. 
Philippines and Thailand, arc richly endowed in 
natural resources, unlike the resource-poor Republic of 
Korea and Japan, and their human capital base, as well 
as various social-economic and institutional factors 
that shape the industrial structure, arc vastly different 
from those of the Republic of Korea and Japan. All 
these factors may explain a significant difference in 
structural change between the Republic of Korea and 
the rest of the group. However, if a similar comparison 
is made using more recent data for the period since 
1985. during which all these South-East Asian 
countries, except for the PhilipJ.iines, have enjoyed 
faster economic growth than any other region h the 
world. the results might have shown much more rapid 
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structural change in these countries. Nevertheless. the 
particular assumption that the Japanese model of 
industrialization should be followed may still be open 
to question. In this context. it is worth noting that 
structural change in Japan itself was greatest among 
the sample group. as measured by the inequality 
coefficient. which was reduced by 0.32 per cent for the 
economy as a whole. and by 0.24 per cent for the 
manufacturing sector. between 1975 o.nd 1985. perhaps 
reflecting the massive industrial restructuring that 
occurred in Japan during that period. 

C. Linkages between manufacturing and services 

I. S~ctoral disaggr~gation 

Given the strategic importance of establishing a 
symbiotic relationship between manufacturing and 
services in order to achieve rapid industrialization. the 
relationships between those sectors will now be 
analysed over time and across countries in much 
greater detail than in the foregoing sections. Recently. 
Park [24) and Park and Chan [25) conducted a cross­
country input-output analysis of intersectoral relation­
ships between manufacturing and services at different 
stages of industrialization. Earlier studies suffered from 
two major shortcomings. First. they were based on 
cross-section input-output data, and hence liable to all 
the limitations. both conceptual and empirical. 
associated with the cross-section analysis in general. 
Second, all interindustry linkage measures were based 
on total input-output coefficients. including imported 
inputs. Thus. the computed linkage measures repre­
sented potential rather than actual capacities. As 
shown earlier. the gap between potential and actual 
linkages could be quite substantial in developing 
countries. and some knowledge about the degree of 
import dependence in production could be essential for 
a better understanding of intersectoral relationships. 
The present study attempts to remedy these limitations 
by focusing on an intcrtemporal as well as cross­
country analysis of intersectoral relationships. by 
comparing input-output tables for two different years. 
1975 and 1985, where available, and more importantly. 
by using separate import matrices for these tables to 
estimate the degree of import dependence required to 
achieve a certain level of interindustry linkages and a 
broader industrial base in the process of industrializa­
tion. 

There is no agreed definition of what comprises 
services. Generally speaking. services include all 
economic activities other than agriculture, mining, 
manufacturing, construction and public utilities (elec­
tricity. water and gas). although the last item is often 
included as part of services in some studies. In terms of 
the International Standard Industrial Classification. 
services comprise trade and finance. transport and 
communication, public administration and defence. 
and other services.• Moreover. there seems to be no 

0 This '"other services'" ute1ory includes many important 
activities. such as education services. medial and other health 
services. lcpl services, relisious orpnizauons, welfare in\titution,. 
business services. motion picture production. dimibution and 
projcccion. domcsuc 'ICrviccs. restaurants, h<11els and laundry 
scrv1cn. For further reference. sec UNCT AD [26). 
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commonly accepted topolog~ of service acti\·ities. In 
this regard. the classification system dc\·eloped by 
Gcrshuny and Miles seems the most conceptually 
sound and empirically useful among many different 
methods for analysing linkages between manufacturing 
and scn·iccs (27). Their classification system is 
therefore adopted for this study. with some modifica­
tion. Scn·icc activities arc categorized into two major 
groups. marketed services and non-marketed services, 
and furtb:r refined under each group heading as 
follows: 

;\larketed sen·ices 

fa) Producer sen·ices. (i) finance, banking, credit, 
insurance and real estate; (ii) professional services: 
engineering. architectural and legal; (iii) other services: 
deaning. maintenance and security; 

(b) Distributfre sen·ices. {i) transport and storage; 
(u) wholesale and retail trade; 

(c) Communications; 

(d) Personal services (i) domestic services: laundry, 
barber-shops etc.; (ii) hotel. restaurant and catering etc.; 
(iii) repairs; (iv) entertainment and recreation. 

Non-marketed sen·ices 

(e) Social sen-ices. (i) health, medicine and hospi­
tals; (ii) education; (iii) public welfare; (iv) public 
administration and legal and military services. 

Communications arc usually grouped as part of 
distributive services, but arc here separated from the 
rest of service activities. given the critical role they play 
in expanding interindustry linkages, and particularly in 
developing and spreading new information technology, 
generating a whole new class of information-intensive 
service industries catering to both producers and 
consumers. 

The five groups of service activities identified above 
arc easily distinguished from one another by the nature 
of their activities and by different factors governing the 
supply of and demand for each group of services. For 
instance. it seems. prima facic, evident that the 
manufacturing sector develops a direct symbiotic 
relationship with producer services, communications 
and distributive services in the course of industrializa­
tion. 

On the other hand. output and employment 
associated with personal scrvicci. arc not affected so 
much by their direct linkage with manufacturing as by 
the indirect income-induced effects of manufacturing 
activitic~. as suggested by the Keynesian income 
multiplier. More importantly. the character of personal 
services goes through fundamental changes in the 
process of industrialization. In the early phases, most 
personal services arc provided in the informal sector 
through non-market transactions in the family and 
communal setting. The personal services provided arc 
relatively labour-intensive, unsophisticated and undif­
fc•cnti.ated, mainly catering to the rural poor and 
urban masses. As the economy moves up the ladder of 
industrialization, the range of personal services 
pro\'ided by the market expands, and products become 
increasingly specialized and sophisticated in response 
to discriminating consumer demand for such services, 
induced by high per capita incomes. 
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Likewise. the mode of provision of social services 

exhibits fundamental change at different phases of 
industrialization. In an agrarian society, most social 
services arc provided through non-market mechanisms 
established by communal and tribal customs. and 
practices such as the provision by children of care for 
the aged. At advanced stages of industrialization. the 
provision of social services is institutionalized through 
the political process of budgetary allocation. which 
supersedes the market process mainly because of 
cxtcrnality problems associated with social services. 
The provision of social services depends not only on 
the level of income, but also on the choice between 
private and public goods. Industrialization obviously 
increases the provision of social services. ceteris 
paribus, through rising per capita incomes, since social 
services arc considered to be superior goods with high 
income elasticities. 

In this regard, it would be difficult to overemphasize 
the importance of producer services. which emerges at 
the late advanced stages of industrialization, in 
enhancing manufacturing competitiveness in the global 
market. The rapid rise of producer services in 
developed countries may reflect a whole host of new 
demands brought on by a rapid change in the global 
economic environment, inclurling the globalization of 
financial markets and certain product markets, 
particularly durable goods such as automobiles, 
consumer electronics products and semiconductors, 
and the intensification of global competition and 
deregulation. Not only arc products differentiated to 
cater to special market niches with increasingly shorter 
life cycles, but also the production process itself 
become increasingly broken down into numerous 
differentiated subprocesses and subassemblies of parts 
and components, allowing a large number of firms to 
form vertical intcrfirm linkages, with each specializing 
in a few subprocesses or subasscmblies. 

This dramatic change in the global economy. 
characterized by internationalization of production, 
ever-increasing product differentiation, and the dis­
integration and dispersion of production processes, has 
created a wide range of new demands for specialized 
services, such as international trade law expertise, 
marketing services, plant location surveys, sourcing of 
parts and components, technical engineering and 
construction, accounting, recruiting specialized mana­
gerial talent and even janitorial services. The rapidly 
expanding range and complexity of new demands for 
such producer services has forced many enterprises to 
rely on outside service suppliers rather than providing 
them internally. This externalization of service 
functions may be prompted not only by the 
consideration of scale economies and the inability of a 
firm to provide ever-increasing specialized services 
economically, but also by the substantial cost savings 
to be derived from the outside purchase of such 
services, instead of a permanent commitment of 
resources to meet temporary increases in demand, or 
from the licensing or purchase of technology. instead of 
an independent R and D or marketing research effort. 

Producer services arc required when companies 
attempt to improve or diversify their products, and to 
enhance their competitiveness in tr:iditional markets or 
to penetrate new markets. Producer services arc 
rendered at various stages of production. For instance, 
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an v:-.;cT AD study has identified the sen ice inputs 
required al lhc following stages in the production 
process ((28). p. 177): 

fa) l"p-s;ream: prc-p:-oduction service inputs. such 
as pre-feasibility and feasibility studies. venture capital. 
product design and market research; 

(b) On-stream: service inputs incorporated into 
production. such as quality control, equipment leasing. 
maintenance and repair; 

(c) On-stream parallel: supportive service inputs 
required for the operation of a firm, such as 
accounting. human resource management. legal ser­
vices. telecommunications and information networks. 
insurance. finance. real estate. security and cleaning; 

(d) DoM·nstream: post-production service inputs. 
such as after-sales services and maintenance. advertis­
ing. shipping and distribution. 

h is apparent that sen;icc inputs at three different 
stages must be closely linked and coordinated to be 
effective in enhancing the competitiveness of a firm. 
and such an integrated feedback system within and 
outside a firm could be maintained only through 
advanced telecommunication systems and information 
networks. Information technologies play a crucial role 
in establishing a symbiotic linkage between manu­
facturing and services. In fact, recent advances in 
information technologies have not only increased the 
information content of products, but also have begun 
to blur the traditional distinction becween tradables 
and non-tradablcs. and render increasingly tradablc 
many of the previously non-tradablc service activities. 
For instance. services arc considered gcncr;;.lly non­
tradablc because of the inherent nature of service 
activities. which may be characterized as follows: they 
arc intangible; they arc non-storable; and they must be 
consumed instantaneously at the time of delivery. Dul 
these characteristics can be partially or wholly 
modified by technological developments, such as 
computerized storage of data flows and remote delivery 
of services through modern communication networks. 

It no\\ becomes clear that the development of 
producer services is essential to building a competitive 
manufacturing sector in world markets. But in most 
developing countries producer services arc inadequately 
dcvelope<l. and hence often imported. Both demand 
and supply constraints hinder the development of 
producer services in developing countries. On the 
demand side, tcchnolo~ ;ally sophisticated manu­
facturing. such as the production of advanced capital 
goods. which requires a whole range of producer 
services. is not yet developed in many developing 
countries. particularly at the early stages of indus­
trialization. On the supply side, advanced telecommu­
nications and information networks, a highly devel­
oped legal and educational infrastructure, and a 
sophisiicated technological base supported by a skilled 
workforce arc essential to the development of producer 
services. but most developing countries are seriously 
deficient in almost all of them. 

Given the five broad categories of service activities, 
the number of permutations of each manufacturing 
industry with the five service industries multiplies 
exponentially as the level of di)aggregation of the 
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manufacturing sector increases. To make the study 
manageable. the manufacturing ~ctor is therefore 
subdivided into three groups formed from t\1ro-digit 
ISIC industries. roughly along the line of progression 
of industrial processing. The manufacturing subgroups 
arc as follows: 

(a) Agrofood processing and light industries: 
ISIC 31. 32 and 33; 

(b) Energy and basic industries: ISIC 34. 35. 36 
and 37; 

(c) Capital goods: ISIC 38. 

2. De~n4e11cy rlltios of m1111•/t1ct11rillg to services 

(a) Manufacturing 

The dependency ratio is used to measure the degree of 
dependency between manufacturing and various service 
activities, as dealt with earlier. The usual caveats apply 
when such measures arc interpreted. In particular, some 
estimation errors may arise from the standardization of 
different input-output tables prepared by different 
classification methods; the input coefficients include 
only out-of-house services purchased. The proportion 
of in-house services, which arc usually included as part 
of the output of the sector. could be substantial; 
statistics for certain services arc weak and perhaps 
misleading, particularly for social services; like other 
output, the supply of services may be subjected to scale 
economics; and finally. the input-output table cannot 
show the qualitative importance of certain services, such 
as those associated with telecommunications and 
information technologies. 

The results presented in table 111.12 seem to suggest 
that three manufacturing groups depend on distributive 
services more than any other types of services in most 
cases. In Singapore, the share of producer services was 
greater than that of distributive services in both years 
for the energy and basic products and capital goods 
categories, but the share of distributive services 
exceeded that of producer services slightly for the 
agrofood processing and light industry group. In the 
Republic of Korea, the gap between the two service 
inputs was relatively large in 1975, but substantially 
narrowed by 1985, for instance the share of producer 
services for the capital goods group grew from 3.41 to 
6.09 per cent between 1975 and 1985, compared to a 
decline in the share of distributive services from 12.86 
to 9.4 per cent during the period. 

Not surprisingly, ihc dependency ratios of manu­
facturing to social services and to personal services arc 
consistently weakest across countries and manu­
facturing groups over time. Also, the linkages between 
manufacturing and communications are quantitatively 
rather insignificant, but may belie the qualitative 
importance of telecommunication services in industrial 
development. As expected, interindustry dependency 
within the manufacturing 11ector itself proved to be far 
more quantitatively significant than any intcrsectoral 
ratios between manufacturing and various service 
groups in all the countries examined. Also, import 
shares of manufactured inputs are sub~tantial, while 
almost all the service inputs arc domestically provided. 
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\ Table W.12. DcpcHcacy ratios al atledcd -•1lfamlria& po11pa. 197S alld 191S 

- l Agrofood Energy and 
rrocessin& and basic Capital 

Country and li&bt manufacturingll product~ cooctP' 
;, sector or 
t 

industry 1975 1985 1975 198S 1975 198S 

' China 
Total manufacturing 47.63 (3.97) 60.74 (10.01) 80.80 (32.94) 

Distributive services 10.46 ta.35 11.80 
Communications 0.09 0.11 0_12 
Producer services 1.S7 1.43 2.17 
Person;al services J.04 0.64 0.87 
Social services 0.57 1.29 1.44 

Total services 13_74 (0.47) 13.82 (0.52) 15.68 (0.45) 

Indonesia 
Toral manufacturing 20.37 (3.99) 21.48 (3.52) 49.18 (19.24) 29.SS (17.39) 78.65 (5 /.S9) 82.28 (54.77) 

Distributive services 9.99 11.76 10.61 10.05 16.83 12.76 
Communications 0.11 0.10 0.23 0.33 0.17 0.19 
Producer services 1.03 1.45 2.73 2.57 1.94 2.33 
Person;al services 0.46 0.59 0.54 1.99 0.69 0.70 
Social services 0.06 0.05 0.09 0.16 0.06 0.06 

Tot;al services 11.65 (0.18) 13.94 (0.06) 14.21 (0.59) 15.09 (0.68) 19.69 ( 1.76) 16.04 (1.60) 

Japiln 
Total manufacturing 43.79 (4.28) 48.52 (4.17) 58.16 (2.81) 60.00 (5.10) 73.90 (2.57) 73.71 (2.85) 

Distributive services 9.61 11.75 6.70 8.10 9.49 8.89 
, Communications 0.37 0.33 0.55 0.41 0.67 0.411 

Producer services 7.52 6.74 5.63 6.07 7.93 7.54 
Personal services 0.02 O.QJ 0.02 

' 
Social services 0.25 0.51 0.72 0.84 l.S4 1.12 

Total services 17.76 (0.08) 19.36 (0.19) 13.61 (0.06) 15.43 (0.12) 19.64 (0.11) 18.05 (0.17) 

Malaysia 
Total manufacturing 34.80 (12.48) 42.19 (16.97) 29.23 (10.89) 36.34 (20.45) 85.33 (4.U2) 88.09 (69.30) 

\\.' 
'~ Distributive services 8.84 14.55 6.35 6.32 7.77 6.43 

Communications 0.12 0.40 0.05 0.30 0.24 0.29 
Producer services 3.07 7.29 1.59 4.80 2.45 2.45 
Personal services 0.42 0.96 0.38 0.15 1.87 0.71 

\ Social services 0.06 0.26 0.09 0.25 0.15 0.12 

Total services 12.52 (0.15) 23.46 (-) 8.46 (0.10) 12.41 (0.45) 12.49 (0.21) 10.00 (0.06) 

Phi hp pines 
Total manufacturin& 31.46 (8.09) 33.90 (15.88) 71.70 (32.94) 

Distributive services 13.74 13.01 20.63 
CommunicatioD5 0.08 0.11 0.16 
Producer services 1.78 2.07 3.37 
Personal services 0.60 0.93 0.76 
Social services 

Total services 16.10 (.) 16.11 (·) 24.87 (·) 

Republic of Korea 
Total manufacturin& 41.78 (8.06) 51.33 (8.40) 55.06 (17.42) 51l.20 (13.48) 78.05 (31.13) 79.14 (25.71) 

Distributive services 6.71 5.61 9.16 5.85 12.86 9.40 
Communications 0.20 0.34 0.20 0.30 0.47 0.66 ~ Producer services UI 3.52 2.55 3.39 3.41 6.09 
Persona I services o.oz 0.01 0.01 0.01 0,02 0.02 i, Social service• 0.10 021 0.11 0.22 0.10 0.38 

l Tot•I services 8.83 (0.54) 9.69 (0.48) 12.04 (0.87) 9.77 (0.50) 16.86 (2.61) 16.54 (l.20) 
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Sourra: Sec table 111.3. 
Not~: Figures in varenthcscs arc percentage shares of imported inputs. 
II ISIC 31, 32. 33. 
!!I !SIC 34, 3S, 36, 37. 
SI ISIC 38. 
~ 1973 and 198S ratios. 

(b) Distributive services 

Distributive services, which arc comprised of 
transport and storage. and wholesale and retail 
activities. typically constitute the largest segment of the 
service sector, but. although essential to the production 
and distribution of goods and services in the economy, 
they are not a dynamic growth subsector like producer 
services. In developing countries. these activities tend 
to be labour-intensive. low-skilled, inefficient. and 
seriously underreported when a substantial part of 
them is carried out in the informal sector. As a result, 
the relative importance of distributive services tends to 
decline as per capita incomes rise. 

Table 111.13 summarizes the intersectoral ratios of 
distributive services. The results show, among other 
things. a high degree of dependence of these activities 
on manufactured inputs. ranging from 14 per cent in 
Singapore in 1973 to 62 per cent in Thailand in 1985. In 
general. the dependency ratio of distributive services to 
manufactured inputs dropped appreciably between 
1975 and 1985 in all the countries considered except 
Thailand and Singapore. At the disaggregativc levels. 
as expected, petroleum products and transport 
equipment are the two most important suppliers of 
manufactured inputs to distributive services. 

The dependence of distributive scrvircs on service 
inputs ranged between 34 per cent in Thailand m 1985 
and IU per cent in Singapore in 1973, and at least 
equalled their dependence on manufactured inputs. 
Among various groups of service inputs, distributive 
services seem to depend most heavily on producer 

services and their own output as inputs to their 
production. In particular, over 40 per c..:nt of total 
input requirements of distributive services in Singapore 
is provided by the distributive service industry itself. 
The result is not surprising in the entrepot economy of 
Singapore. It is equally worth noting that the share of 
producer services in distributive services rose con­
siderably between 1975 and 1985 in the Republic of 
Korea and Japan, from 10 to 15 per cent and from 
25 to 37 per cent, respectively, perhaps reflecting the 
widening application of new technologies and conse­
quent increased demand for producer services in this 
sector. However. such a discernible pattern of change 
over time is not observed in the other countries 
considered. 

(c) Communication serviceJ 

Manufactured inputs are essential to the provision of 
telecommunication services, but their dependence on 
manufactured inputs varied substantially from country 
to country. Despite individual variations. these 
statistics seem to point to a general discernible trend 
characterized by a decrease in the relative importance 
of manufactured inputs. and an increase in that of 
service inputs. as a country advances to a higher stage 
of industrialization. For instance, the manufactured 
inputs requirements of the communications industry in 
the Republic of Korea was sharply down to about 
30 per cent in 1985, from 50 per cent of its total input 
requirements in 1975. while the industry's requirements 
of service inputs jumped from 25 to SO per cent of its 
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Table 111.13. Depeftdency ratios or distributive servkes In selentd t'Ollntries, 1975 and lf1511 

Agrofood procusing Energy and 
and light basic Capital Total Distributive Producer 

Country manufae1uring product~/ gooc1sst manufacturingj/ services Communications service• 

C11ina 
1985 16.90 22.62 (11.03) 9.47 (4.14) 48.99 (0.32) 9,74 0.05 23.JO 

lndoaesia 
1975 3.54 18.3.4' (16.6.S) 22.9S (22.11) 44.84 (11.()()) 18.99 1.62 22.01 
1985 2.l5 24.40 (23.25) 3.JO (2.34) 30.05 (3.94) 19.96 2.76 lS.92 

Japan 
1975 3.08 18.85 (17.44) 14.22 ( 13.52) 36.14 (0.74) 24.90 2.37 25.09 
1985 4.84 11.09 (9.12) 7.17 (6.40) 23.10 (1.55) 18.70 3.36 37.JO 

Malaysia 
1975 8.24 23.49 (18.Sl) 7.38 (6.82) 39.12 (13.08) 8.64 3.Sl 40.29 
1985 4.lS 17.89 (13.97) S.91 (S.01) 27.9S (lS.33) 30.04 2.36 25.24 

Philippines 
1975 8.39 17.62 (13.44) 9.67 (8.71) JS.68 (3.58) 11.67 2.68 36.15 

Republic ol Korea 
1975 4.43 34.0S (29.40) 6.48 (4.91) 44.97 (4.70) 21.98 3.74 9.86 
198.S 3.47 32.52 (28.76) 6.08 (4.16) 42.07 (6.23) 19.82 7.51 IS.JO 

Siappore 
1973 S.09 S.31 (3.SS) 3.34 (2.81) 13.74 (S.4S) 47.24 2.60 25.62 
198.S 3.71 13.61 (11.52) 8.26 (lS..56) 25.59 (8.39) 41.67 2.70 ll.04 

lbailand 
1975 11.17 28.29 (24.96) 11.20 ( 10.14) S0.66 (3.53) IS.03 4.21 9.10 
1985 10.49 39.27 (JS.69) 12.62 (11.63) 62.38 (17.61) 13.59 2.80 8.82 

Souft'a: Sec table 111.3. 
ti 1973 and 1985 for Sinppore. 
_, F'IPRI in parentheses in this column represent dcpe~ency nti06 of distributive services to petroleum product&. 
51 F'IPl'C$ in parentheses in this column represent dependency nti05 of distributive services to tnnspon equipment. 
j/ F'IPRI in parcnthcsea represent impo:1 shares. 
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Penonal Social 
servicei services 

2.96 7.19 

6.57 1.37 
24.91 0.57 

O.Ql 0.67 
0,06 2.0fl 

7.10 0.33 
4.18 1.28 

6.SO . 

0.45 0.63 
0.06 1.47 

S.12 1.62 
6.6.'I 0.54 

12.26 0.27 
8.53 0.19 

_. 
• 

Total 
scrvicesj/ 

43.24 ( ·) 

S0..56 (S.42) 
64.11 (7.14) 

53.04 (6.01) 
61.SO (S.78) 

59.88 ( 1.49) 
63.09 (27.52) 

51.01 (·) 

36.6.'I (S.52) 
44.16 (10.03) 

82.20 (19.43) 
72.61 ( 19.83) 

40.87 (0.46) 
33.93 (1.16) 
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tntal mput requirements during the same period. The 
same drastic change also occurred in Malaysia and 
Indonesia. and to a lesser extent in Japan (sec 
table 111.14). 

Sot surprisingly. three manufacturing branches. 
namely printing and publishing. petroleum products. 
and machiner~ and equipment supplied the dominant 
share of manufactured inputs to the communications 
industry in the countries studied. Among senrice 
inputs. communication services depended heavily on 
three types of service inputs. namely distributi\·e 
services. producer ser\'ices and its own output. 
However. with some exceptions. the dependence of the 
industry on distributi,-e services seems to diminish. in 
contrast to the increasing need for producer services, as 
a country industrializes. as was the case in Indonesia, 
Japan. Malaysia and the Republic of Korea. The 
Japanese case is particularly remarkable_ The share of 
distributi,-e services in total input uses of the 
communications industry nearly halved from around 
21 to 11 per cent. while that of producer services nearly 
doubled from 23 to 37 per cent between 1975 and 1985. 
This dramatic increase in the use of producer services 
in the communications industry in Japan may reflect 
the rapid development of sophisticated information 
technologies, as the information content of both 
manufacturing and service outputs increa«:ed sharply 
during the period. For instance. n:any manufacturing 
branches needed sophisticated information technologies 
which revolutionalized the entire range of manu­
facturing operations. including feasibility studies. 
product design. automation of production processes, 
qualit~ control, maintenance and inventory control, 
and marketing and distribution, as well as accelerating 
the computerization of administrative functions such 
as accounting. personnel operations, and general data 
processing. The development of such advanced 
information technologies and their integration into 
manufacturing processes has been a key factor in the 
successful efforts of Japanese manufacturing to gain a 
competitive edge in the giobal markets, a process which 
has attracted much worldwide attention in recent years. 

Although communication services depend on their 
own output to a significant extent, the results in 
table 111.14 generally bear no systematic relation to the 
level of industrial development of a particular country. 
In this regard. two statistical anomalies in the table 
may be worth noting, namely. huge intra-industry 
transactions in the telecommunications industry in 
Singapore in 1973 (67 per cent) and in Malaysia in 1985 
(67 per cent). However. import scatistics show massive 
intermediate imports in this industry, and hence such 
anomalies may reflect a development priority of those 
countries to buiid up the telecommunications industry, 
primarily on the basis of imported intermediate inputs 
and foreign technologies at that time. 

(d) Producrr .service.s 

Table 111.15 summarize:; the intersectoral relation­
ships of producer services. and reveals, among other 
things. the following salient points. First, producer 
services required far fewer manufactured inputs than 
other services. for instance, the dependency ratio of 
producer services to manufacturing ranged from 10 to 
20 per cent in all countries. except for China. while the 
same ratio for distributive services ranged from 20 to 

, - -,-

60 per cent in "·arious countries (see table 111.13). The 
most important supplier of manufactured inputs to 
producer services is paper. pulp and printing. followed 
by fabricated metal products and chemical products. 

Secondly. producer services d~pend collectively on 
various service inputs to a far greater extent than on 
manufactured inputs, roughly by a factor of 2 to 5. 
Above all. the intra-industry transactions within the 
producer services group seem to O\'erwhelm its 
backward linkages with other service groups. As the 
complexity of business operations increases. so docs 
the range of producer services demanded to support 
such operations. For instance. more than 300 different 
types of producer services are currently offered to 
support business operations in the industrial and 
service sectors in Japan, and their operations are highly 
specialized, including: legal and financial services; 
highly technical engineering and consulting services; 
rental and leasing services involving machinery and 
equipment, office space, cars and office equipment; 
manpower training; information and data dissemina­
tion; marketing surveys; maintenance and repairs; 
cleaning; and security services such as inspection, 
protection and the prevention of industrial accidents 
([28], P- 156). In short, a host of specialized producer 
services are created to respond to the growing 
technological complexity and diversity of industrial 
society, with an increasing dependence on their own 
output as a source of input in expanding such producer 
services. Such a marked upward trend in the use by 
the producer services sector of its own output is 
particularly notable in Indonesia. Japan, Malaysia and 
Republic of Korea, as shown by a sharp increase in 
dependency ratios in these countries between 1975 and 
1985 (table 111.15}. 

Thirdly, although relatively small in absolute terms. 
the dependency ratios of producer services to 
communications are still considerably greater than the 
same ratios for other sectors. As mentioned earlier, 
telecommunications services provide much more vital 
inputs to other sectors of the economy than is recorded 
in the interindustry table, particularly as a key 
ingredient in the development and diffusion of 
information technologies in the production process_ 
Producer services need advanced telecommunications 
and information networks to develop and offer 
sophisticated service inputs based on information 
technologies, in order to facilitate a shift towards an 
information-oriented way of producing or organizing 
activities within and between firms. The results may 
reflect the critical dependence of producer services on 
advanced telecommunications infrastructure in pro­
ducing information-intensive services. 

(e) Per.ronal services 

As discussed earlier, a substantial portion of 
personal services in developing countries, particularly 
at the early stages of development, is provided through 
the informal sector. Personal services provided through 
the informal sector include not only consumer services 
such as laundering, car washing, food preparation, 
tailoring, repairs and petty trade, but also intermediate 
inputs such as machine and equipment repairs, and 
minor transport and removal services. Therefore, to the 
extent that transactions in the informal sector remain 
unrecorded, the true magnitude of personal services is 
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Table 111.14.. o.,e•_, ratios of -.. .. katlou Mmtes Ill Mleded countriea, 1'75 ud 1'9511 

Agrofood proceaing Energy and 
and lipt basic Capital Total DiltributM: Producer Penonal Social Total 

Country manufacturin~' productP' ~ manuruturingU ICMCCI Communication& ICMCCI ICMCCI ICl'Yicea llCMceaU 

Otina 
198S 27.63 (12.10) 13.93 (3.&1) 33.2.S (28.88) 74.81 (0.32) 8.2.S 0.10 0.19 7.39 3.98 19.90 (·) 

lndoaesia 

t 197S 12.87 (4.00) S.07 (2.74) 10.76 (3.16) 28.S3 (2.'n) 13.66 1.23 13.13 3.20 7.47 38.69 (3.99) 
198S 4.74 (3.00) 4.3S (3.S2) 2.69 (2$6) 11.76 (0.64) 12.17 17.68 15.27 8.43 2.08 $5.62 (7.15) 

Japan 
197S 11.30 (7.48) 3.11 (O.S7) 4.44 (4.38) 18.BS (0.40) 20.62 S.26 23.10 0.03 1.34 S0.35 (0.96) 
198S 8.59 (6.56) 2.46 (1.36) 3.49 (2.35) 14$4 (0.19) 11.36 7.3S 37.02 3.65 7.74 67.13 (2.31) 

Malaysia 
197S 4.40 (1.71) 22.20(19.76) 11.83 (4.88) 38.43 (14.37) 9.61 20.60 6.13 3.20 O.ot 39.56 (1.07) 
198S 2.Sl (2.30) 1.66 (1.02) S.83 (4.9S) to.Oil (4.17) 2.BS 67.11 6.31 0.78 . Tl.OS (64.03) 

Philippines 
197S 6.10 (3.33) 12.BS (7. 75) 13.60 (9.21) 3r-s (3.6S) 10.06 1.67 31.19 4.12 . 47.0:5 (·) 

Republic of Ko~ 
1975 8.SO (6.02) 13.s4 (9.62) 28.66 (26.99) S0.10 (9.53) 18.44 0.16 5.60 o.ss 0.22 24.77 (0.49) 
198S 4.21 (3.6S) 8.26 (7.61) 18.49 (18.41) 30.96 (5.24) 7.BS 32.07 8.45 0.07 I.OS 49.SO (21.61) . ' 

Singapore • i 

1973 3.61 (1.45) . (·} 5.30 (4.34) 8.92 (2.17) 4.58 66.99 10.60 3.86 0.24 86.26 (5 Ul8) 
1985 6.08 (4.89) O.S3 (0.02) 16.18 (15.72) 22.80 (6.90) 5.01 23.09 23.84 11.17 2.33 65.44 (4.21) 

Thailand 
197S 12.Sl (10.Sl) 7.21 (4.30) 4.99 (1.91) 24.71 (2.57) 21.70 20.68 18.06 S.S5 0.75 66.73 (4.S7) 
198S 12.65 (8.43) 10.&3 (6.87) 7.23 (4.94) 30.71 (7.60) 33.73 9.90 10.62 2.88 0.69 57.80 (1.49) 

Sowus: See table 111.3. 
11 1973 and 198S for Singapore. 
!II Fipn:s ill parentheses in this column represent dependency ratim or communication 1el'Yices to printing and publishin1. 
51 Fig\lres ill parentbeses in this column represent dependency ratia& or communication 1el'Yices 10 petroleum product&. 
si,· Figures in parentheses in this column represent dependency ratia& or communication 1el'Yices to machinery and equipment. 
s.I Numbers in bracket represents impon shares. 
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Tule llLlS. O.,.llclt11t1 ratios or proncer 11"1ces ln Mleded countries, 1975 allCI 191511 

Ap>food processing Energy and 
and lighl basic C:.pilal Total Distribulive Producer Personal 

Country manuracturingl!f products goock manufacturina" services Communications services services 

--
Oliaa 

1985 1Ul6 (8.06) 31.32 lS.66 S7.97 (2.21) 13.97 S.09 3.81 8.17 

ladonesia 
197S 3.62 2.10 3.16 8.88 (1.09) 7.01 4.6S 13.21 16.60 
1985 2.90 (2.S9) 2.11 S.37 10.38 (4.14) 6.18 4.48 35.98 9.94 

Japan 
197S 17.74 (17.39) 3.Sl 2.77 24.02 (0.34) 8.01 2.9S 28.SS 4.SO 
1985 1H8 (9.86) 3.1s 2.98 21.81 (0.28) 4.91 3.S9 41.07 S.09 

Malaysia 
197S 8.99 (6.s4) S.80 7.90 22.69 (8.02) 6.67 2.43 17.91 20.33 
1985 12.SS (9.89) 2.78 3.2S 18.SS (7.46) 3.74 s.ss S2.31 6.99 

Philippines 
197S 12.00 (11.80) 8.31 4.27 24.S9 (1.90) 8.87 S.23 44.74 10.16 

Republic or Korea 
197S 17.78 (17.JS) 6.13 4.48 28.39 (S.18) 7.S2 3.94 19.'XI 9.2S 
198.s 12.114 (7.70) S.39 4.87 23.10 (1.00) S.00 3.86 30.30 6.04 

Sinppore 
1973 9.40 (8.38) 1.57 4.49 lS.46 (10. lS) 8.46 S.32 54.14 4.28 
1985 7.2S (6.04) 7.79 6.03 21.07 (9.10) 9.0S 4.SS S2.SS 6.7S 

Thailand 
197S 12.01 ( 10.30) 6.13 4.13 22.27 (2.31) 9.80 11.90 14.33 9.96 
1985 10.82 (8.26) 14.90 s.i.i 30.79 (4.i.I) lS.26 8.82 lS.41 S.40 

SOW"«:S: See table 111.3. 
II 1973 and 1985 ror Sinppore. 
Ill f'ig\lres in parenthesel in this column repreaent dependency ratiol or producer services to paper, printing and publishing. 
SI Figures in parenlhesea represent import shares. 
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Social Total 
services servicea'I 

3.31 34.34 (0.114) 

3.2.S 44.72 (12.43) 
4.63 61.21 (12.30) 

o.so 44.S9 (0.10) 
1.91 S6.SS (2.41) 

1.22 48.S6 (0.88) 
0.98 69.S6 (2S.76) 

- 69.00 (-) 

0.6S 40.36 (l.114) 
3.01 48.21 (2.31) 

2.02 74.23 (12.70) 
2.22 7S.13 (8.47) 

0.88 46.87 (l.92) 
2.61 47.49 (4.97) 

. 

__. - -: .. . 
' 

,-.., 

,, 

N 
I 
i 
I 

I 
' .... 

·I 

. 
~ 

I 

•' ,. 
't 



• ,· 

l -

-

' 

hkel~ to be underestimated. With these data limitations 
in mind. the results presented in table lll.15 may be 
highlighted as follows. 

The dependency ratios of personal sen•ices to 
manufactured inputs are quite high at the early stages 
of dnclopment. often accounting for over a half of 
total input purchased by this sen·ice group. as was the 
case in Indonesia. Malaysia. Philippines and Thailand 
in 1975. and China. Indonesia and Thailand in 1985. 
But the same ratios in Japan and relatively indus­
trialized countries such as the Republic of Korea and 
Singapore are substantially lower than in the other 
countries. More importantly. this dependency ratio is 
not only in\·ersely related to the level of development. 
but also decreases over time for all the countries 
studied. Not surprisingly. a predomir.ant portion of 
total manufactured inputs are from the food. beverages 
and tobacco industries. and there is little else from 
other manufacturing industries, except minor contri­
butions of chemical. petroleum and fabricated metal 
products. 

As a corollary of the above phenomenon, the share 
of input requirements of personal services from the 
service sector itself seems to be positively correlated 
with the level of industrialization, and also increased 
markedly between 1975 and 1985 in all the countries 
studied. However. two different patterns of input 
dependence of personal services emerged for two 
groups of countries. For those countries at relatively 
earlier stages of industrialization. such as China. 
Indonesia and Thailand. with the major exception of 
Malaysia. the quantitative importance of distributive 
services dominated that of producer services in terms of 
service input requiremen:s for personal services. while 
the converse is true for those countries at relatively 
advanced stages of industrialization. For in~tancc, in 
Thailand the dependency ratio of personal services to 
distributive services increased from 22 to 28 per cent 
between 1975 and 1985, compared to a small increase 
in the same ratio to producer services from 2 to around 
4 per ~ent. By contrast. the dependency ratio of 
personal services to producer services in the Republic 
of Korea jumped from 15 to 39 per cent. while the same 
ratio to distributive services declined sharply from 12 
to 5 per cent during the same period. It is worth noting 
that, although small relative to distributive services and 
producer services. the intra-industry transactions 
within the personal service group seem to be quite 
significant. Such a result is not surprising in view of the 
mutually supportive and complementary nature of 
various personal services activities which can be found 
among household services; hotel. restaurant an:J 
catering services; entertainment and recreation services, 
etc. Finally, as expected, the backward linkage of 
personal services with social services is shown to be 
weak, and with communications services slightly 
stronger in most cases. 

The diminishing importance of manufactured inputs 
and increasing importance of producer services or 
distributive services in the provision of personal 
services in the course of economic development, as 
revealed in table 111.16. may reflect a fundamental 
change in the way that personal services are provided 
over different phases of industrialization. At the early 
stages of industrialization, the bulk of personal services 
arc technologically unsophisticated, labour-intensive, 
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low in value added and undifferentiated. rcqumng 
equally s;mplc and labour-intensive inputs mainly from 
transport and retail and wholesale trade services. Many 
personal services at this stage are provided in the 
informal sector. and hence remain seriously under­
reported. On the other hand, at advanced stages of 
indu!:trialization. personal services become highly 
differentiated and sophisticated through the incorpora­
tion of new techn.)logies catering to the increasingly 
discriminating tastes of different consumer groups. In 
particular. the widespread application of information 
technology in the service sec!or gives rise to a whole 
new class of information-intensive service industries for 
households as well as producers, requiring a wide range 
of technologically sophisticated producer services as 
inputs. Some examples of these new services are home 
video and cable services; direct orders and purchases 
using personal computers and other electronic com­
munication devices, obviating the need for retail and 
wholesale outlets; computer software for home 
entertainment; new home appliances replacing many 
traditional household services such as cleaning and 
repairs; and educational software for households. 
These new services critically depend on the devel­
opment of an advanced telecommunications infra­
structure. These arc so-called ''progressive services", 
where substantial productivity gains are made possible 
through standardization in the delivery and utilization 
of technology. But some of these new services may also 
suffer an eventual erosion of the productivity gained at 
the initial stage of application of computer and 
telecommunication technologies. as labour-intensi\·c 
inputs such as scriptwriting and production of software 
and programmes begin to dominate the cost structure 
of the new services at the later stages of their life cycle 
[29]. 

(j) Social services 

Social services as defined in this study comprise a 
group of heterogeneous activities, namely. health care, 
education, social welfare, public administration and 
military defence. All these services have one thing in 
common. the fact that they arc public goods. Hence the 
amount to be produced is determined by a political 
process outside the market, but the production of each 
is governed by different production functions requiring 
different factor proportions and input requirements. 
As a result. individual country ratios are expected to be 
quite disparate. reflecting inter country differences in 
socio-political factors affecting both the allocation of 
resources to different categories of social services, and 
different production technologies. Bearing in mind 
these limitations, the following salient features can be 
deduced from the dependency ratios of social services 
given in table 111.17. 

In general, manufactured inputs accounted for a 
greater share of total input requirements of social 
services than any other inputs. The dependency ratb of 
~ocial services to total manufacturing ranged from 40 
to 66 per cent, compared to a range of 23 to 41 per cent 
for total services. Unlike other service groups, no single 
manufacturing subgroup seems to dominate the 
composition of manufactured inputs required for the 
provision of social services. Only further disaggrega­
tion of social services into more homogeneous groups 
of activitic!t would make it possible to delineate the 
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Table 111.16. Dependency ratios of personal seniffs ln selffled countries, 1975 and 19851' 

Agrofood pl'O('CUing Energynd 
and light basic C'.1pi1at Total Distributive Producer Peoonal 

Country manufacturingl1 products goods manufacturingS/ services Communications services services 

'llina 
1985 49.92 (31.04) 5.06 2.37 .57.35 (2.14) 10.72 0..52 0.42 4.96 

Indonesia 
1975 39.81 (35.36) 7.82 2.97 .50.60 (6.22) 13.29 0..57 S.40 7.88 

1985 27.44 (23.62) 12.91 9.94 .50.28 (7.03) IS.20 1.23 8.46 S.07 

Japan 
1975 27.29 (24.34) 5.25 1.54 34.08 (1.82) 19.62 1..51 13.09 2.1" 
1985 27.77 (24.10) 7.6.5 3..58 39.00 (2.23) 13.62 1.92 16..54 3.65 

Mala)'Sia 
1975 .50.00 (46.47) 5..50 3.29 .58.79 (13 46) 5.65 2.28 9..57 4.72 
1985 16.35 (14.36) 6.96 9.91 33.22 (9.61) 6.41 2.84 18.21 8.12 

Philippines 
1975 32.46 (27.46) 1.5.42 2.47 .50.3.'i (S.66) 10.73 1..53 9.80 11.94 

Republic of Korea 
1975 4.80 (l.l2} 25.83 .5.37 36.00 (S.18) 11.70 .5.14 14.77 6.41 
198.S 3.37 (1.02) 16.80 4.61 24.79 (2..5.5) 4.79 S.00 38..57 2.9.5 

Singapore 
1973 26.67 (21.04) 8.86 7.0.5 42..59 (18.44) 3.72 2.13 12.91 3.2.5 
198.'i 28.01 (21.22) 7.4S 3.20 38.65 (19.96) 9.82 2.32 20.13 8.73 

Thailand 
197S 47.96 (44.62) 6.03 3.33 57.32 (3.20) 21.86 0.92 2.44 2..57 
1985 43.20 (41.22) .5..50 0.93 49.73 (7.89) 27.21 1.90 3.7S o.os 

--
SOWTa: See table Ul.J. 
If 1973 and 1985 for Singapore. 
Ill figures in parentheses in this column represent dependency ratios of personal ir.ervices to food, beverages and tobacco products. 
51 Figures in parentheses represents import shares. 
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Social Total 
services ir.ervicctoi" 

1.36 17.97 (0.64) 

0.24 27.38 (S.17) 
0.43 30.39 (2.86) 

0.63 36.99 (0.37) 
2.82 38..SS (0.46) 

0.20 22.43 (0.11) 
1..50 37.08 (2.21) 

. 34.06 (2. 74) 

0..51 38..53 (l.84) 
1.23 .52..5.5 (0.38) 

1.86 23.87 (·) 
1.37 42.37 (l.26) 

0.18 27.97 (0.20) 
0.02 32.93 (0.28) 
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Tull lll.17. Deptndenty ratios of 1odal senices In Mlecttd coaatrtes, 1975 and 19851/ 

Agrofood processing Enegy and 
and light basic Capital Total Distributive Producer Penonal Social Total 

Country manufacturing products goods manufacturing!!' services Communicatio111 services services services service~ 

China 
1985 14.10 26.S 13.00 53.65 (0.94) 14.95 2.50 0.22 14.57 6.61 38.BS (1.44) 

Indonesia 
1975 28.44 19.34 4.67 52.34 (10.30) 17.20 1.04 3.62 5.15 0.71 28.32 (3.S7) 
1985 24.79 22.BS 5.lS 52.99 (6.71) 17.69 0.76 4.57 4.64 4.65 32.3? (0.24) 

Japan 
1975 11.18 23.32 5.91 40.40 (2..59) 16.07 1.72 20.72 0.54 0.46 39..52 (2.79) 
1985 9.Sl 24.52 8.48 42.50 (2.81) 12.02 2..57 19.50 0.93 3.3S 38.38 (0.48) 

Malaysia 
1975 27.S9 20.30 4.10 Sl.98 (15.60) 10..53 1.81 12.96 4.48 7.18 36.96 (1.08) 
1985 8.S3 6.91 31.68 47.13 (36.54) 4.16 1.61 10.93 S.80 4.39 26.88 (2.4S) 

Philippines 
1975 - - - - - - . - . . . . 

I 
Republic of Korea I . ' 
1975 11.23 26.62 6.S5 44.41 (6.63) 12.37 3.11 7.06 0.46 0.90 23.91 (0.71) 
1985 S.02 21.90 24.45 Sl.36 (15.13) 8.56 2.08 11.15 0.18 1.03 23.01 (0.54) 

Singapore 
1973 11.03 25.86 29.4S 66.34 (Sl.7S) 2.64 2.SS 7.44 3.20 8.71 24..54 (S.97) 
1985 7.07 23.22 33.16 63.45 (33.28) 5.88 0.86 14.20 3.09 2.23 26.l6 (0.3S) 

ll\ailand 
1975 16.08 2S.Sl 4.60 46.18 (8.72) 21.76 1.79 3.lS 4.08 4..59 35.37 (0.13) 
1985 16.03 16.49 9,07 41.59 (7.90) 25.09 6.56 5.14 1.86 2.71 41.38 (0.11) 

Sourc~s: See table Ul.3. 
al 1973 and 1985 for Singapore. 
~ Figures in parentheses are impon shares. 
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rclati\e strength of their linkages \\ith specific industry 
groups. which was not possible due to data limitations. 

The dependence of social services on distributive 
services a~ a ~ource of inputs is considerable. but the 
dependency ratio seems to be im·erscly related to 
income levels. For instance. the values of this ratio in 
Indonesia and Thailand in 1985 were 18 per cent and 
25 per cent. respectively. much higher than those in 
Singapore and the Republic of Korea, 6 per cent and 
9 per cent, respectively. in the same year. Furthermore, 
the quantitative importance of distributive services to 
social services seems to diminish over time in the course 
of development, as in the case of Japan. Malaysia and 
the Republic of Korea. 

By contrast. the use of producer services in providing 
social services appears to be modest compared to the 
use of distributive services at the early stages of 
industrialization, but becomes quite significant, sur­
passing the importance of distributive services as a 
country achieves industrial maturity. For instance, the 
dependency ratio of social services to producer services 
in Indonesia and Thailand were around 5 per cent, far 
smaller than the same ratio to distributive services of 
17 to 25 per cent. The ratio of social services to pro­
ducer services in Japan was about 20 per cent, and, 
between 1975 and 1985. the same ratio increased from 
7 to 11 per ct-nt in the Republic of Korea, and from 7 to 
14 per cent in Singapore. In fact, although small. the 
same ratio inc1cased even in Indonesia and Thailand 
during that period. Malaysia was an exception, where 
the ratio declined slightly from 13 to 11 per cent. 

The above empirical results arc consistent with the 
earlier observation that at the initial stages of 
industrialization, most social services arc provided in 
the family and communal setting requiring few 
producer services. but at advanced stages of indus­
trialization, the provision of social services is 
institutionalized, 'equiring considerable specialized 
producer services, particularly managerial. financial, 
legal and technical services. Finally, the dependency 
ratios to social services to other service inputs do not 
seem to reveal any systematic pattern of change with 
regard to tne levels of development. 

D. Multiplier analysis 

I. Output multipli~rs 

To assess the imnact of any sectoral activity (output, 
income and employment) on the economy at large and 
on any specific sectors, the total (direct and indirect 
combined) effects of such an activity must be 
considered. whereas conventional cost-benefit analysis 
disregards such indirect linkages and the externalities 
arising out of them. This is because the production of 
each product requires direct inputs of various goods 
and services (backward linkages). Moreover, each of 
these inputs has its own sets of inputs, and this process 
continues in ever-decreasing magnitudes in successive 
rounds. Therefore, the multiplier effect of any sectoral 
acti\ity should include not only the direct backward 
linkages, but also the sum of effects resulting from 
the~e linkages in successive rounds. This takes on 
added ~ignificance for manufacturing activities, because 
the direct income (or employment) effect of the ma nu-

- _, .. 

facturing sector is generally known to be rclati\·cly 
small. but its indirect and income-induced iinkagcs 
provide a strong stimulus for output and employment 
expansion in other sccturs. including services. T~c 
output multiplier provides such a measure of backward 
linkages, which traces the cumulative effects of a unit 
increase in final demand for the output of a specific 
sector on the input requirements from all sectors. 
Mathematically speaking, the output multiplier is the 
column sum of the Lconticf inverse. 

Estimates of output multipliers according to sectors 
of origin in the selected countries of the Pacific region 
in 1975 and 1985 arc depicted in figure III.4 (sec 
table 111.34 in annex II to this chapter). The multiplier 
measured by the total length of a bar in the figure 
represents potential rather than actual effects, while the 
unshaded portion of a bar corresponds to actual 
production effects netting out the import leakages, 
which is represented by the shaded portion of the bar. 
The multiplier varies substantially from sector to sector 
and across countries over time. In general, as discussed 
earlier, sectoral multipliers tend to be higher in Japan 
and more industrialized developing countries such as 
the Republic of Korea and Singapore, than in less 
industrialized developing countries such as Indonesia, 
Malaysia, Philippines and Thailand, but all developing 
countries except for China show a considerable gap 
between potential and actual production effects 
compared to that in Japan, underscoring a heavy 
dependence of these economics on imported inter­
mediate goods. 

In table 111.18, sectoral multipliers for each country 
arc ranked in descending order to facilitate their 
international comparison over time. A number of 
interesting patterns seems to emerge from such a 
ranking. First, both primary sector industries (agri­
culture, forestry. livestock, fishery and mining) and 
service industries are mostly found in the lowest 
quintile in terms of both total and domestic output 
multipliers, with some exceptions. The result is not 
surpnsmg in view of the expected relatively low 
backward linkages of these industries. A major 
exception is the livestock industry, the domestic 
multipliers of which ranked among the top five in many 
countries, including Japan, Malaysia, Republic of 
Korea, Singapore and Thailand. However, its first 
backward linkage is concentrated on a few sectors, 
particularly the processed-livestock-feeds indu~try. 
which in turn creates backward linkages with a much 
larger number of sectors than the first link, such as 
grain products, fisheries, animal and vegetable oils and 
fats, and wholesale and retail trade. Among service 
industries, only domestic multiplier!> for personal 
services ranked among the top 10 in many countries. 
including Indonesia, Malaysia. Philippines, Singapore 
and Thailand. 

As expected. manufacturing indu~trics tend to show 
stronger production linkage effects than those in the 
primary sector or the service sector. Manufacturing 
industries with relatively high multiplier effects 
included textiles, food manufactures, iron and steel, 
petroleum products, machinery and transport equip­
ment, but each industry exhibited markedly different 
characteristics of production linkage effect~ across 
countries and over time. For instance. the iron and 
steel industry in Japan wa' shown lo he strongest in 
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Industry 

Foodm>p 
Cashm>p 
l.Mslodt 
Forestry 
F&Sbmg 
Mining 

Toaal 

24 
23 
20 
2S 
22 
18 

Food. ~raga and lobli«'oll 
Textiles and leather 4 
Wood products. 
pulp and paper 9 

Priatift& and 
publishiq 7 

<llemicals. 
cJ:dudia& fertilizer 11 

Fertilizer and pesticides 8 
Petroleum products IS 
~ubbcrud 
-.mc:tallic products 12 

lroa and steel 10 
Noa..fcnous and Olbcr 
metal products 3 

MadUncry s 
TrllllflOlt equipment 2 
Otllcr manufacturing 6 
Eleclririly, ps and water 19 
Coftstnictioa I 
Distributive ICMca 17 
Coaunuaications 21 
ProdUC'Cr services 26 
Persoul leMcu 14 
Social seMca 16 

"----c~ . 

China 

1985 

Domestic 

24 
22 
20 
2S 
23 
19 
10 

I 

8 

6 

11 
4 

IS 

12 
ll 

7 
9 
2 
s 

18 
3 

17 
21 
26 
14 
16 

·r 

#..f: . '· 
"" 

I 

Tllble Ill.IL Raald .. of sectoral 111ahlpU.n In Mlecttd to1tatries, 19?5 allCI 1"5 

Indonesia Japan 

197S 1985 197S 198S 

Total Domestic Total Domestic Total Domestic Total Domestic 

2S 2S 26 26 2S 23 24 23 
22 21 19 18 24 24 21 20 
24 1.3 18 IS 11 6 4 3 
21 22 24 24 21 16 18 IS 
20 20 22 22 18 17 IS 16 
26 26 23 23 17 IS 17 17 
11 1 10 2 10 9 II 10 
2 3 2 4 6 s 7 s 

ll 4 14 s 7 7 6 7 

14 14 11 10 IS 13 16 14 

5 19 s 17 s 10 3 9 
17 16 6 13 2 3 s 8 
10 2 IS 6 3 25 9 26 

9 s 8 12 12 14 13 13 
I 10 12 11 I 1 I I 

3 13 9 9 9 11 8 6 
4 19 4 20 8 4 10 4 
8 IS 3 16 4 2 2 2 
7 6 13 8 14 12 12 12 

12 11 I 1 16 20 19 22 
6 8 7 3 1l 8 14 11 

18 17 20 19 19 19 22 21 
16 12 17 14 26 26 26 2S 
19 18 21 21 23 21 23 19 
IS 7 16 7 20 18 20 18 
23 24 2S 2S 22 22 2S 24 

.- . -: .. . 
' . 

'~i 
L , .. I I. 

Malaysia 

197S 19RS 

----
Total Domestic Total Domestic 

21 20 23 23 
23 22 22 22 
IS s 8 I 
2S 24 20 17 
22 21 2S 24 
24 23 26 2S 
10 4 s 2 
3 7 3 6 

16 13 14 3 

8 14 11 14 . ' 
, I 

2 3 10 10 
7 12 12 12 

12 26 16 13 

13 6 13 .. 
4 I I 7 

11 10 9 8 
s II 2 19 
I 8 6 21 

19 19 7 IS 
9 IS IS 9 
6 2 4 s 

17 16 18 16 

.L 18 17 24 26 
20 18 21 20 
14 9 19 11 
26 2S 17 18 

r' 
/ f . '• ! 



Vo ...... 

\\ 

Philippines 

197S 

Jndusuy To1al Domestic Toi al 

l"ood C1'0fll 24 23 26 
c.11 C1'0fll 23 22 22 
J..Mslodi; 18 13 16 
Forestry 22 21 2S 
... ISbia& 2S 24 17 
Miaina 19 19 18 
food. ~rqa and lobaccol2 2 14 
Textiles and leatber s 8 4 
Wood products. 
pulp and ~r 14 7 11 

Priatifl& and 
pubhslling 16 IS 13 

CklllicU, 
cadudiq fertilizer 13 11 8 

Fcrtiliz<r and pesticides 11 16 2 
PctJoleum products 9 25 IS 
Rubber and 
--metallic prodUCU 10 s 10 

lroa and steel 2 18 1 
Non..fcnous and Oilier 
metal products 3 9 3 

Madliaery 6 3 6 
Transport equipment I 12 s 
Olber manuranuriq 4 6 7 
Electricity, ps and -ter 7 4 12 
Coa&tnoction 8 1 9 
DiltritNIM servicu 20 17 19 
Coaunuaicatic.s 17 14 23 
Producer seMca 21 20 21 
f'enoul ICMca 15 10 20 
Social ICJ'ica . . 24 

5-'er: See table 111.3. 

~11tif ~- 4 tl?W£6X+.' € !!C~-~-,. :·fP 

,.. 
.-0..~ .. 

Republic or Korea 

197S 1985 

Domestic Toial Dome11ic 

2S 24 23 
21 23 21 
4 10 2 

22 2S 24 
16 16 17 
17 19 16 
8 lS 4 
2 2 3 

IS 8 13 

7 II s 

14 7 12 
1 6 14 

26 13 26 

9 12 10 
3 1 1 

6 3 9 
13 s 11 
12 4 8 
10 9 7 
11 18 22 
s 14 6 

19 20 20 
:?.3 26 25 
18 17 lS 
20 22 18 
24 21 19 

~~~·~·,~~ ......... ";A•' 

. 
\ 

Singapore 

1973 1911.S 

To11I Domestic Total Domestic 

. . . . 
19 16 16 16 
II 1 14 7 . . . . 
17 9 13 18 
20 8 20 11 
6 6 s lS 
4 19 12 22 

12 11 10 12 

14 13 19 17 

8 10 s 10 
. . . . 
2 23 1 23 

1 21 3 I 
10 4 4 13 

7 2 8 8 
s 20 6 

13 3 21 6 
3 17 11 20 

18 14 2 s 
9 12 9 4 

21 7 7 2 
23 22 23 21 
22 IS 22 14 
16 s 17 3 
15 18 18 9 

' 

Th11l1nd 

197S 

Toi al Domestic To11I 

24 23 23 
21 20 22 
IS 4 12 
2S 24 24 
20 18 17 
22 22 21 
12 2 9 
4 I 3 

14 6 II 

8 16 lS 

10 12 10 
2 13 s 

11 25 8 

13 9 7 
1 10 I 

6 5 6 
s 14 14 
3 11 4 

16 1S 18 
9 8 13 
7 3 2 

19 19 19 
18 17 20 
23 21 25 
17 7 16 
26 26 26 

' 

--

1911.S 

Oome11ic 

21 
1J 
4 

20 
16 
18 
2 
3 

10 

12 

13 
22 
26 

6 
8 

11 
17 
9 
s 
s 
I 

19 
14 
24 
7 

25 
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term' ,,f hoth potential and acrn:1.l linkage: effects in 
b<•th l<P5 and 19115. and also in the Republic of Korea 
m 19K5. \\here the ratio of domestic to t<Hal multipliers 
incn:ased from 56 to 70 per cent between 1975 and 
l9K5. 8~ contras!. the iron and steel industry in 
Thailand ranked first in terms of total multipliers in 
both 1975 and 1985. but ranked twentieth and eighth. 
respecti\·ely. in terms of domestic multipliers. with 
domestic h• total multiplier ratios of 66 per cent and 
63 per cent. This implies that Thailand attempted to 
de\d<>p this key industr~ mainly on the basis of foreign 
technology and imported inputs. The situation was the 
same for the iron and steel industry in Indonesia in 
1975. ~1alaysia in 191!5. and the Philippines in 1975. all 
rellc:cting hea\·y dependence on imported inputs as 
sho\\n by a substantial gap between potential and 
actual multipliers. 

Howe\er. the biggest gap between potential and 
actual production effects was shown in the petroleum 
products industry in all countries except oil-exporting 
Indonesia. That industry ranked relatively high in 
terms of potential backward linkage effects. but ranked 
consistently last or near the bottom in terms of actual 
linkage effects. The result simply confirms the facl that 
petroleum products are widely used as inputs. but oil 
has to be imported almost entirely. except for an 
exporting country like Indonesia. In a similar vein. a 
considerable gap exiMs between potential and actual 
linkages in the capital goods. or machinery and 
transport equipment industries. These: industries show 
great potential for de\cloping interindustry linkages. 
hut actu;;l linkage effects fell far short of their potential 
in most countries. as they ranked relatively high in total 
multipliers but low in domestic back\\ard linkages. A 
major exception is Japan. which has the advantage of 
one of the most advanced technological capacities in 
the world. 

On the other hand. the textile and leather industry 
generally showed strong multiplier effects with high 
domestic contents in most countries. The multipliers 
ranked among the top IO. and among the wp five for 
both total and domestic multipliers in many countries. 
including China. Indonesia. Malaysia. Republic of 
Korea and Thailand. A relatively high multiplier with a 
small differ :nee between potential and actual values in 
the textile industry may be explained by strong linkages 
lo domestic agricultural industries and the use of less 
technologically sophisticated production technologies 
compared with other manufacturing industries such as 
capital goods and basic materials. On 1he other hand. 
the food. beHrages and tobacco industr I shows strong 
domestic linkages effects. but the total effects are 
considerably weaker in many countries, including 
Indonesia. Malaysia, Philippines, Republic of Korea 
and Thailand. all with a high proportion of domestic 
inputs. particulary from the d~'me~tic agricultural 
sector. 

Finally. construction is a strategically important 
industry for the building of physical infrastructure and 
capital formation with extensive intersectoral linkages. 
The construction industry requires numerous inputs 
from the manufacturing ~ector, particulary wood and 
pulp products, chemica.,., non-metallic mineral pro­
ducts, and machinery and equipment, as well as 
producer services in financial and legal matters, 
engineering and consulting, rea! Cstdte matters etc. 
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Reflecting these strong intersectoral d.lmc:stic linkages. 
construction ranked consistently among th:: top fj\·e 
industries in terms of domestic backward linkage 
multipliers in most countries. including China. 
Indonesia. Malaysia. Philippines. Singapore and 
Thailand. 

Z. lndic~s of bad:w1ml and f o"'·artl linlcag~s 

A normalized formulation of the measure of intc:r­
sectoral linkages lends itself to easy interpretation. The 
normalized ba.:kward linkage index for industry simply 
compares its multiplier against the lwerall national 
a\·erage of sectoral multip!iers. that is. ~,r,/l~-~;,r,,)/n. 
where n is the number of sectors. If the index is greater 
than one. the industry in question yields linkages abo\·e 
the national a\·erage. while the opposite is true if the 
index is less than one. Moreover. it would also be useful 
to calculate the coefficient of variation for each index.• 
If the coefficient is low. the production expansion in 
industry j has more or less an equal impact on 
production in other sectors. If it is high. then the 
backward linkages are unevenly distributed among 
industries. or some industries benefit more than other~. 

Likewise. the forward linkage indices and their 
coefficient of variation are defined exactly in the same 
way. The only difference is that the forward linkage 
measures are derived from the inverse of the output 
coefficient matrix. which is formed by dividing each 
element of the transaction table by the rnw total 
instead of the column total.•• The forward linkage 
indices attempt to measure the degree of response of 
the ouipul of other sector to a larger input supply 
provided by a given sector. In other words. the forward 
linkage represents the linkages induced by output 
supply. while the backward linkage is those induced by 
input demand. Often in identifying key industries with 
high output and employment potential in developing 
countries, backward linkage is important, because it 
leads to attempts lo supply its inputs through 
additional domestic production. and derived demand 
may be more effective in activating output and 
employment than induced supply by forward linkage. 

Backward and forward linkage indices are given in 
tables 111.19 to 111.26. The sectoral ranking of 
backward linkage indices in tables 111.19 to 111.26 is 
identical lo the sectoral ranking of output multipliers 
given in table 111.18, and the foregoing discussion on 
the characteristics of sectoral output multipliers also 
remains exactly the same. Therefore. they require no 
further elaboration, except for their coefficient~ of 
variation. A cursory examination of the coefficients of 
variation across countries reveals 'iome useful mforma­
tion about the distributional impacts of industrial 
production. First of all. taking rhe national average of 
sectoral coefficients. Japan yields the lowest average 
values among !he counrries compared, 0.71in1975 and 
0.72 in 191!5. The Republic of Korea was the seccrnd 
lowest. 0. 74 and 0. 73 respectively, followed by the 
Philippines (0.75 m 1975), Thailand (0.77 and 0.74), 
Malaysia (0.X I and 0. 78), Indonesia (0.f:2 and 0. 71!) and 

•f'or 1hc ma1hcma11cal formula for hack,.ard and fnrward hnkagc 
indicc• and 1hc1r c11cffic1cn1 of •artat1on, \CC malhcma!teal nolc' in 
anno I 10 lh1' chaprcr 

.., or ma1hcma11cal fnrmular1""· '" anne< I 10 lhl\ chaplcr 
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Singapore (ll.X5 and 0.l( 11. The \aluc for the Philippines 
\\as somc1.1. hat 101.1.cr than expected. while high values 
for Singapore: 1.1.erc not surprising for the reasons 
explained earlier. Otherwise. the results seem to show 
that the more indu~trializc:d a count()· becomes. the 
more c\cnly distributed the sectoral impact of 
industrial production becomes. Such a trend was 
observed not only in a cross-count()· comparison. but 
also tn-c:r time within particular countries. as the 
average coefficient of variation tended to decrease 
betwc:c:n 1975 and 1985 in most cases. 

systematic relations to backward linkages.• Howe,·cr. a 
number of rough general patterns of forward linkages 
can be discerned. but with many individual exceptions. 

In general. individual sectoral coefficients of 
\·ariation tend Ill van subsrantiallv from sector to 
sector and from countrv to countrv~ Howc\·cr a few 
industries stand out ac~oss coumiies with th~ most 
une\·en distribution of indirect impact. They arc textile 
and leather goods in Indonesia, Malaysia. Philippines. 
Republic of Korea and Thailand; and iron and stl"cl in 
Japan. Malaysia. Republic of Korea and Thailand. As 
expected. the petroleum products industrv was shown 
to have a highly uneven sectoral imp~ct in many 
countries. such as Malaysia. Philippines. Republic of 
Korea and Singapore. reflecting the ba1..kward linkages 
of the industry with a small number of industries and 
heavy reliance on imported crude oil. 

With some major exceptions across countries. the 
results in tables 111.19 to UL 26 seem to suggest that 
most of the primaf)· products with weak interindustry 
demand for inputs from other sectors arc among the 
highest-ranking industries in fon1;ard linkages. They 
include mining. forestry, cash crops and livestock. 
Ho,·;c\·cr. the livestock industry is characterized bv 
relatively strong backward linkages in certain coun"­
trics. including the Republic of Korea. as shown earlier. 
Among manufacturing industries with high forward 
linkages arc now mainly intermediate goods industries 
such as the fertilizer. chemicals. petroleum products. 
iron and steel. and non-ferrous metals industries. 
Again. as an exception to the general pattern. the iron 
and steel industry is ranked very high for both 
backward and forward linkages in many countries. 
underscoring its strategic importance for industrializa­
tion in developing countries. Among service industries. 
communir.ations and producer scr1iccs arc shown to 

•The Spcarm"n codficicnl• of rank corrclalion bcl,.cen 
back•.-ard and for,.;ud linkage> for all coumries vidded a ,.·eak 
c.irrda11on. ranging bc1,.ccn -0. !4 and 0. IM. A maj,;r c'ccption \U.> 

Singapore. ,.i!h a rank corrdalion cocfficicnl of 0.60 in 1975 and 
ll.50 in 19M5. 

Like backward linkages, forward linkages do not 
show a consistent pattern of intersectoral linkages. 
Furthermore. they seem to bear no considerable 

Backward linkages 
198.S 

Cocffi-
cient of 

Industry Indices ... -:~ation Rank 

food Crop5 0.719018 0.8850S9 24 
Commercial crop; 0.771206 0.829173 22 
l.Mstock 0.864544 0.6.56898 20 
Fo1Utry 0.718484 0.88431! '.s 
fishing 0.767231 0.713362 23 
Mining 0.886941 0.626774 19 
Food, ~raga and tobacco UW7S03 0.668589 10 
Tntile5 and leather 1.251397 0.993911 1 
Wood prodUCIS, pulp and paper 1.140!172 0.562798 8 
Prinliilg and publiihing 1.162989 0.498749 6 
Chemicals, excluding fertilizer 1.090348 0.670283 II 
Fertilizer and pesticides 1.203653 0.471501 4 
Petroleum producu 1.013223 0.612693 IS 
Rubber and non-mciallic products l.cgs(,33 0.515412 12 
Iron a1.U steel 1.040389 0.742940 13 
Non-fenous and other metal products 1.144247 0.638263 7 
Industrial machinery 1.129429 0.129164 9 
Transport equipment 1.235688 0.594982 2 
Other manufacturing 1.177560 0539048 s 
FJcctricity, gas and water 0.887821 0.627202 18 
C..onstruction 1.210118 0.424961 3 
Diltributiw 1Crviccs 0.922130 0.628196 17 
C..ommunicatiom 0.7&.~909 0.633966 21 
Producer services 0.660161 0.778326 26 
Personal services 1.034704 0519989 14 
Social ICMcu 0.998?02 053272S 16 
Oilier 

A~raae O.M.5382 

Soun: a: Sec 1ab1c m .3. 

Forward linkages 
1985 

Coeffi-
cicnt cf 

Indices variation Rank 

0.856062 0.681929 18 
l.02.S0'10 0.540099 14 
0.677241 O.i03012 24 
0.982394 0.589921 IS 
0.749289 0.6826S6 21 
1.373164 0.361S98 2 
0.709696 0.814198 22 
0.965824 1.131839 16 
1.059897 05390i3 11 
1.229388 0.424487 7 
1.156333 05nt29 9 
1.284365 0.695822 4 
1.249710 0.391469 6 
1.100523 0.571946 10 
1.261410 0.621lS6 s 
1.168196 0.599222 8 
0.8212711 0.89S996 19 
0.810105 0.801747 20 
l.3S9ti00 0.431849 3 
1.3857<6 0.3311686 I 
O.li334S5 1.000000 26 
1.051461 0.489409 13 
0.917582 0.509059 17 
1.059385 0.4661S9 12 
0.690051 0.691002 ?.3 
0.602157 0.802789 2S 

0.628746 
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Industry 

Food crops 
Commercial crop 
Livestock 
FoRStry 
F'5hing 
Mining 
Food, bnenges and tobacco 
Textiles and leather 
Wood producu. pulp anJ paper 
Printing and publishing 
Chemicals. excluding fenilizer 
Fenilizer and pesticides 
Petroleum producu 
Rubber and non-metallic products 
l1t>n and steel 
Non-renous and other metal products 
Industrial machinery 
Tmispon equipment 
Otber manuracturing 
Elec1ricity, gas and Wlllter 
ConstNCtioft 
Distributive services 
Communications 
Producer services 
Perwnal services 
Social services 
Other 

Ave19F 

s~n: See table 111.1 
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Table 111.10. &Mkward and forward linkaae indices In Indonesia, 197! and 191! 

Backward linkages Forward linkages 

197S 1985 197S 

Coeffi- Coerri- eoem-
c1ent of cient of cient of 

Indices variation Rank Indices varia1ion Rank Indices variation Rank Indices 

0.761034 0.9S7048 25 0.742848 0.918879 27 1.076110 0.7981~ 8 0.964167 
0.826073 0.925370 21 0.921901 0.9S2250 18 1.0S2360 0.793400 10 1.030261 
0.789346 0.911702 23 0.949640 o.708m 15 1.074228 0.725491 9 1.035180 
0.822823 0.874765 22 0.778368 0.842691 25 1.019460 0.660192 12 1.196513 
0.827464 0.845207 20 0.819748 0.78ll035 23 0.1188296 0.746411 21 0.747328 
0.7430SS 0.956637 26 0.793886 0.997236 24 0.737S74 0.8463SS 22 0.898456 
1.292959 0.706050 1 1.288400 0.651380 2 0.715911 0.988668 23 0.689727 
1.254567 1.234778 3 1.205713 1.144776 4 1.012284 1.354631 13 0.957555 
1.199728 0.695584 4 1.166710 0.660666 s 1.236033 0.662829 4 0.948444 
0.945753 0.746728 14 1.059033 0.636864 10 0.904955 0.68Wl9 19 0.973675 
1.127017 0.759375 9 0.934562 0.766124 17 0.951419 0.7929S8 IS 1.020365 
0.915288 0.759385 16 1.011245 0.649621 13 1.665537 0.6S4813 1 1.340427 
1.283187 0.783705 2 1.134680 0.748393 6 0.968151 0.719416 14 1.128588 
l.19!874 1.121830 s 1.043471 0.685374 12 1.257939 0.980572 2 1.133330 
1.~9259 0.686784 10 1.047784 0.781156 11 1.215962 0.578271 s 1.331597 
1.016429 o.~7706 13 1.061105 0.689901 9 1.106345 0.658906 7 1.032821 
0.866196 O.a35558 19 0.852575 0.863383 21 0.951251 0.662780 16 0.894035 
0.919222 0.836602 15 0.942788 0.983571 16 0.914549 0.760194 17 0.820380 
1.174434 0.603842 6 1.072630 0.717114 8 0.889967 0.695075 20 0.897492 
1.061()5(1 0.709524 11 1.509919 0.700570 I 1.247368 0.525993 3 1.190907 
1.1377Sl 0.633816 8 1.212288 0.551907 3 0.700383 0.897637 25 0.633632 
0.889727 0.863112 17 0.896731 0.815868 19 0.906076 0.747562 18 0.903386 
1.051540 0.662514 12 0.975911 0.721678 14 1.119546 0.560783 6 1.053660 
0.870546 0.84S809 18 0.834901 0.868870 22 1.032926 0.638513 II 0.918079 
1.161671 0.627432 7 1.133158 0.595832 7 0.712989 0.898514 24 0.785645 
0.782007 0.897831 24 0.755290 0.867421 26 0.642384 0.968372 26 0.588318 

27 0.854713 0.7554()4 20 27 1.886032 

0.816873 0.780139 0.740612 

...... -

198S 

Cocrri-
cien1 of 
variation Rank 

0.780489 14 
0.851030 II 
0.730355 9 
0.622467 4 
0.771652 24 
o.m233 19 
0.964910 25 
1.253453 IS 
0.721323 16 
0.580261 13 
0.598044 12 
0.605541 2 
0.541810 7 
0.667310 6 
0.782026 3 
0.725141 10 
0.703085 21 
0.984687 22 
0.747395 20 
0.679586 s 
0.905937 26 
0.705300 18 
0.594SS9 8 
0.680970 17 
0.759256 23 
0.973030 27 
0.3792911 1 

0.743746 
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Tllblt 111.21. 8Mkward and forward link.tit lndit.1 111 Japan, 1'75 alld 1915 

0.dtward linbp1 Forward linkages 

1975 1985 197S 1985 

Coeffi· Cocffi- Cocffi- Coeffi-
cient or cient or cient of cienl or 

loduslly Indices variation R.ank Indices variation Rank Indices variation Rank Indices vari11ion Rank 

Food tTClp5 0 7lS817 0.6$7441 24 o.mm 0.628828 23 0.893940 0.656191 17 0.916S96 0.678178 16 
Commercial tTClfl5 0.734942 0.671134 2S 0.797976 0.634249 20 l.IM7896 0.602611 12 l.CIOS92S 0.614531 14 
U-totk 1.136792 0.555615 1 1.208915 0.553034 4 1.035769 0.734106 14 1.106017 0.751703 10 
Forestry 0.920713 1.253359 17 0.989369 0.944062 16 1.176811 0.829384 1 1.578747 0.61M858 1 
f'lllling 0.876974 0.128125 18 0.986541 0.902178 17 0.86038.S 0.710615 18 0.90SS52 0.1199929 18 
Minillg 0.92291S 0.547316 16 0.978024 0.490326 18 1.272983 0.450321 4 1.301520 0.444409 3 
Food, ~nga and tobacco 1.(193139 0.607278 10 1.075547 0.632444 12 O.M4S37 0.880109 24 0.696952 0.874616 24 
Te.tilca 8111.1 leather 1.159968 0.881270 6 1.117087 0.881961 7 0.799886 1.122476 21 0.780870 1.10378.S 21 
Wood products. pulp and paper 1.118916 0.820488 8 1.112379 0.797918 8 1.2711l18 0.660460 s 1.263749 0.6281163 s 
Printin& and publishing 1.065549 0.650299 14 1.028008 0.642406 lS 1.1311664 0.529685 8 1.208661 0.$03256 8 
ChcmDls. excluding renilizer 1.092098 0.693SOS 11 1.091317 0.993045 10 1.145788 0.567793 7 1.251954 0.750121 6 
Fenilizcr lftd pesticides 1.192143 0.549242 4 1.112062 0.587491 9 1.052156 0.672537 11 1.284124 0.628121 4 
PeuO:.:um products 0.691764 0.81156S 26 0.614640 0.876841 27 1.403126 0.41S078 3 1.137135 0.410503 9 
Rubber aod non-metallic products 1.064622 0.569606 15 1.046405 0.565003 14 1.071079 0..548117 10 1.027286 0.589283 13 
Iron and ilecl 1.46?n4 1.519474 1 1.460684 1.416723 1 1.441021 1.374640 2 1.$07819 1.259820 2 
Non-rerrous aod other metal products 1.1184795 0.639056 12 1.122211 0.639399 6 1.023278 0.601745 15 1.078551 0.611~ 12 
Industrial machinery 1.171628 0.7llOll07 5 1.163582 0.782767 5 0.789667 1.014200 22 U.759481 1.065542 22 
Traaspon equipment 1.243848 0.647295 3 1.311127 0.767192 2 0.779767 0.917601 23 0.744058 1.187003 23 
Otbo:r manurac:turing 1.072039 0.538192 13 1.073107 0.541735 13 0.661413 0.171638 25 0.663576 o.m374 25 I 

' ' 
Ecctricity, ps and water 0.796879 0.630149 21 0.176924 0.6S0394 22 1.079732 0.398118 9 1.0801~ 0.407820 11 
Coulniction 1.095900 0.438016 9 1.075568 0.448339 11 0.488005 0.870928 26 0.510141 O.MS471 26 
DistributM services 0.8S02S8 0.713102 20 0.793618 0.70S748 21 0.827903 0.629498 19 0.781549 0.612867 20 
Conununic•tions 0.6S6S68 0.735091 27 0.669335 0.738838 26 1.045873 0.413546 13 0.940099 0.461550 15 
Producer services o.m121 0.766480 22 0.729531 0.859339 25 0.939230 0.553545 16 0.912977 0.602439 17 
PenoMI services 0.871848 0.574798 19 0.867235 0.593738 19 0.819314 0.569954 20 0.820546 0.579298 19 
Social services 0.771843 0.612327 23 0.769451 0.634244 24 0.474053 0.889922 27 0.500305 0.8697S9 27 
Other 1.335542 0.455911 2 1.257167 0.492115 3 1.196633 0.4al198 6 1.229697 0.380405 7 

A~rage U.1115446 0.718717 0.696040 0.709204 

5-ces: See table 111.3. 
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Tab~ 111.22. Back,..rd and for,..rd linkaa~ indk.-. in Malay\la, 197!1and191!1 

Rael.ward linkages 

--
197S l?&S 

eoem- c..ocm. 
cicnt or cient or 

lnd11Stry lndiwo variation RAnk Indices variation RAnk Indices 

food rnlp5 0.82901S 0.812622 20 0.798106 0.84lS68 23 ).()98825 
C~mcrtial rnlp5 0.77.5409 0.8814S8 22 0.811886 0.823080 22 1.40024S 
Lives1ock l.IS2936 0.676749 s 1.331296 O.S92680 I 1.299993 
Forairy 0.759149 0.89S430 24 0.911lS39 0.79S429 17 1.482704 
F'llhina 0.7T72S9 0.857368 21 0.748321 0.904294 24 0.828504 
Millin& 0.76S96S 0.87238.'i 23 0.74S383 0.916403 2S l.0S6007 
Food, ~naes and tobacco 1.244485 0.7176SS 4 1.324804 (l.692903 2 0.83810S 
Tcxtii.:: and leather l.121S33 1.102093 7 1.156521 0.931262 6 0.943929 
Wood productS, pulp and paper l.OS9782 0.812049 13 1.283777 0.692540 3 1.029207 
Ptinung and publishing 1.013439 0.781040 14 o.~308 0.686580 14 0.990522 
Cbcmicals. exdudin& fcrtiiizer 1.268721 0.629927 3 1.0S0818 0.7048S3 10 0.1144469 
Fertilizer and pesticides 1.068970 0.7?S984 12 1.017821 0.746833 12 l.lS3911 
Petroleum products 0.712973 0.91151>33 26 1.004177 0.76S738 13 l.lll716 
Rubber and non-me1allic producl5 l.146310 0.68.56lS 6 1.167S21 0.648918 4 0.8SIS89 
lron and steel 1.309393 t.01273S l 1.149636 0.813757 7 1.040225 
Non-fcm>uS and Olhcr melal products 1.104661 0.767780 10 l.11S903 0.714SS8 8 0.809232 
lnduslrial ft'.actiinery 1.074142 0.853909 11 0.886970 0.83090S 19 0.743723 
Transport equipment 1.117878 0.739951 8 0.843104 1.023011 21 0.7SS250 
Other manur•cturing 0.868880 0.890088 19 0.981484 0.706124 IS 0.7S449S 
Electricity. gas and water 0.9879"..S 0.767273 IS 1.071861 0.669335 9 1.247167 
Construc1ion l.2866M 0.523946 2 1.158067 O.S84727 s 0.776930 
Distributi•-e services 0.943229 0.760368 16 0.919S42 0.835461 16 0.937911 
Communications 0.893189 0.833686 17 0.742145 0.922442 26 1.080582 
Producer sctvK'es 0.1174286 0.839591 18 0.845072 0.932339 20 1.062270 
hrsooal scr.iccs 1.112437 0.642371 9 1.024592 0.684867 11 0.969038 
Soc\alsc~ 0.73136.; 0.921217 25 0.913046 0.739544 18 0.6934SO 
01hc:r 27 27 .. 

Avenae 0.8()9Q59 0.7i777S 

SouKts: See 1able 111.3. 
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f'ol'Wllrd linkage' 

197S 

c:cem. 
cient or 
vari11ion RAnk Indices 

0.768043 7 0.821810 
0.647979 2 1.261447 
0.863422 4 1.043405 
0.6989SO I 1.069112 
0.828321 20 0.965939 
0.727279 10 0.901256 
1.021489 19 0.802777 
1.107911 IS 0.893722 
0.797626 12 1.091919 
0.796662 13 1.265174 
0.839381 18 0.984294 
0.636949 3 0.906167 
0.620175 6 1.077481 
0.848680 17 0.910677 
0.872027 11 1.3SS777 
0.973303 21 0.994616 
l.038S86 2S 0.786006 
0.971S51 23 0.819866 
0.973384 24 0.8280SI 
O.S7JS46 5 1.307973 
0.878667 22 0.808812 
0.765127 16 1.007642 
0.717417 8 1.1113501 
0.706217 9 1.449966 
0.7189S3 14 0.802247 
0.996988 26 0.660360 

.. 27 

0.822640 

198S 

c:oem-
cient or 
variarion 

0.789S74 
0.6JS242 
0.773013 
0.676862 
0.677078 
0.699359 
1.068741 
1.121039 
0.716853 
0.S31769 
0.691944 
0.778S76 
0.S93142 
0.779011 
0.7S2S92 
0.678813 
0.867401 
0.967497 
0.780166 
0.488024 
0.784842 
0.709616 
0.531686 
O.s<Mlll49 
0.813904 
o.9Ssm 

.. 

0.74S05J 

RAnk 

20 
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10 
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14 
17 
23 
18 
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13 
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exert fairly strong forward linkage effects. The same 
hol~ for utilities_ 

By contrast. capital goods. such as machinery and 
transport equipment. and light consumer products. 
such as food manufactures and textile and leather 
goods. ranked relatively low on the basis of the forward 
linkage criterion. Also ranked low arc construction. 
wcilll services and personal services_ A common 
characteristic of these low-ranking industries is that 
they generally purchase many inputs from other 
industries. but they sell the major portion of their 
output to final demand and \"Cry little to other 
industries. This is paniculary true of the textile and 
leather and construction industries. Personal and social 
services arc an important exception in this regard. and 
arc shown to be weak in both backward and forward 
linkages_ 

The coefficient of variation for forward linkages 
\·aricd greatly among sectors and across countries. 
ranging between 0.35 and 1-4. The most uneven 
distribution of forward linkages occurred among final­
demand-oricntcd light manufacturing industries. and 
particularly textile and leather goods and food 
manufactures in all the countries studied. Capital 
goods industries arc also considerably unbalanced in 
forward linkages in some countries. such as Japan. 
Malaysia and Singapore_ On the other hand. those 

industries which ranked relatively high in the forward 
linkage indices arc also the ones which showed 
relatively balanced impacts of forward linkages. 
namely intermediate-goods-producing industries, pri­
mary products industries and utilities. 

Among service activities. social services consistently 
presented the highest coefficient of \·ariation in all 
countries without exception. with their \•aluc of over 
0.9, while those of producer services and communica­
tions arc relatively smaller in most cases. Meanwhile, 
personal services and distributive services do not yield 
a consistent pattern across countries. being high in 
some and low in others. 

So far. consideration has been given only to the 
cumulative effects of interindustry input purchases at 
successive rounds of production triggered by a unit 
increase in fil'al demand for the output of the sector of 
origin. The cumulative effects of increased consume:. 
spending generated in each successive round of the 
multiplier process have not been considered. Such 
income-induced effects could be quite substantial. 
depending on the extent of import leakages and the 
propensity to consume. To capture income-induced 

Table llUJ ............ wl fonrud Haber Wires ill die~ 1'75 

Badwant linkap forward linkages 
197S 1975 

Coeffi- Cocffi-
c:ient of c:iel!t of 

lndU5try lndica variation Rank Indices variation Rank 

Food rnJP' 0.760251 0.886597 23 1.232567 0.918786 3 
Commercial Crop5 0.762681 0.916906 22 0.96S920 O.illS024 IS 
l.Maock 0.9764:l5 010347 13 1.131673 O.&S8950 7 
Forestry 0.766230 0.8lS682 21 1.0266.S2 0.633462 14 
Fishing 0.7S1783 0.8.S7S71 24 0.684761 0.848231 24 
Mining 0.856323 0.7lS398 19 0.833932 0.686180 20 
Food, beverages and tob«to 1.247641 0.628767 2 0.691125 1.001724 23 
Tcstiles and leather products 1.140011 0.98&S47 8 0.838848 1.DllllO 19 
Wood products. pulp and pmpcr 1.147648 0.723208 7 1.137637 0.674739 6 
Printing and publishing 0.947763 0.671173 15 1.126686 0.533751 9 
Chemicals, excluding fertilizer 1.096282 0.72700S 11 0.950203 0.720911 16 
Fenilizer 1nd path.ides 0.900007 O.iOISSI 16 1.442899 0.559848 
Pcuolcum productl 0.74148.S 0.900623 25 1.188JOS 0.4948S6 4 
Rubber and non-metallics 1.159003 0.619548 s 1.078012 0.657lS1 10 
Iron 1nd 11cel 0.87S662 0.791722 18 1.324823 0.612130 2 
Nonfen'Oll5 ind other metal products 1.llS476 0.64~39 9 1.059883 O.S91S87 11 
lndU5trial machinery 1.223789 0.665154 3 0.809414 O.~ 21 
Transport equipment 1.()69767 0.803S62 12 0.886253 0.871639 17 
ScicntifK" equipment and 
other manufacturing 1.157267 0.584469 6 1.027913 0.592427 13 

lll«taiciry, P' and Wiier 1.1112989 0.674667 4 1.1S<M!07 0.560586 s 
Conllnicrion 1.262850 0.504998 I 0.6al794 0.94~28 ~ 
Distributive ICMcea 0.88&S8l 0.791341 17 0.860129 0.723807 18 
C"..ommunic1Cions 0.962638 0.663400 14 l.129S73 0.554155 8 
Prod!IC\:r Krvica 0.8.SS172 0.931Q 20 1.033549 0.714180 12 
Pcnonal 1Crvica 1.132275 0.617626 10 0.779642 0.809956 22 
Social scmc:a 26 26 
Otllcr 27 27 

A~rqe 0.746892 0.734932 

SDllftn: See tablf! 111.3. 

163 

--.;-,,__---- -

\ 

~ 

if 

~ 

rr;:. 



·- . ,-

,0,~ ' ,# 

i 

Table 111.24. Batkward and forward llftkale lftdltes In lhe Republlt of Korea, 197! and 191! 

Backward linkages Forward linkages 

1975 198S 1975 

c.oerfi. Coeffi- Coeffi-
cient or cient or cient or 

Industry Indices variation Rank Indices variation Rank Indices variation 

Food Ctop1 0.711009 0.849322 26 0.725558 0.799834 24 1.066022 0.819682 
Commertial Ctop& 0.794732 o.n4393 22 0.815931 0.695737 22 0.974325 0.6.55102 
Livestock 1.185186 0.602549 5 l.32l258 0.512255 3 1.250375 0.690434 
Forestry 0.754751 o.94m2 23 0.676210 0.818046 25 1.001236 0.652237 
f'isbiag 0.879055 0.670643 17 0.872678 0.750046 17 0.650422 0.866117 
Mining 0.835914 0.683953 18 0.898971 0.594378 16 U67416 0.414157 
Food, beverap and tobacco 1.137154 0.687244 9 1.162844 0.671336 5 0.691393 0.927128 
Textiles and leather 1.268000 1.028882 3 1.223n4 1.045660 4 0.869095 1.402089 
Wood prodll<'tS. pulp Ind paper 0.922333 0.796141 16 1.028147 0.904353 14 1.132512 0.607606 
Printing and publishing 1.143252 0.584324 8 1.151668 0.571008 6 1.001721 0.5b1951 
Chemicals, excluding renilizer 1.004211 0.802162 15 l.030476 0.869469 13 1.297923 0.63611lU 
Fenilizcr and pesticides 1.329065 0.602239 2 1.010445 0.614114 15 1.391568 0.658917 
Petroleum productS 0.710508 0.891468 27 0.607166 0.996449 27 1.321549 0.447964 
Rubber and non-metallic products 1.095986 0.577002 10 1.()60845 0.627302 11 0.946910 0.649663 
Iron and steel 1.258247 1.359623 4 1.435447 1.473918 2 1.492622 1.081185 
Noa-ferrous and other metal products 1.148949 0.647372 7 1.115786 0.642529 9 1.119730 0.574640 
lndustriill machinery l.022107 0.136600 14 1.042592 0.758399 12 o.n6045 0.898485 
Tl&'ISp()n equipment 1.047612 0.659266 13 1.114734 0.572609 10 0.732173 0.875459 
Other manufacturing 1.078163 0.526708 11 l.125753 0.5il2497 8 0.648841 0.825871 
Electricity, ps and water 1.050528 0.612714 12 0.786485 0.763ll0 23 1.064859 0.51006S 
Coastf\lctioo 1.178519 0.490760 6 1.132761 0.485654 7 0.591832 0.902172 
Distributiw service& 0.823467 0.79al60 20 0.841569 0.713448 21 0.885206 0.673303 
Communications 0.749382 0.756897 24 0.646386 tl.867523 26 1.078002 0.503185 
Producer seMce5 0.828381 0.741539 19 0.850582 0.790064 20 0.972049 o.sso5n 
Pe~sel'Vices 0.811512 0.728011 21 0.868279 0.648413 18 0.806723 0.694593 
Social services 0.736281 O.T1071S 25 0.853932 0.626038 19 0~.5 0.953188 
Other 1.495696 0.533836 l 1.597722 0.465954 l 1.309007 0.533078 

A~nge 0.735297 0.734820 0.725990 

Sourl;u· Sec table 111.3. 

~ 

t 

198S 

Coeffi. 
cient or 

Rank Indices vari11ion 

11 1.003584 0.736066 
IS 1.067064 0.680741 
7 1.094998 0.168595 

14 1.165096 0.501007 
24 0.6.53747 0.918047 
3 1.447983 0.428611 

23 0.764029 0.867977 
19 0.840332 1.359285 
8 1.318107 0.626903 

13 1.108010 0.517231 
6 1.174269 0.688699 
2 1.299701 0.6256.52 
4 1.313267 0419028 

17 0.9.55993 0.686.539 
1 1.522997 1.266188 
9 0.981532 0.622745 

21 0.772621 0.919196 
22 0.637674 0.870866 
25 0.676645 0.745804 
12 1.271902 0.402381 
26 0.57.5941 0.860324 
18 0.793889 0,667481 
10 ).()67615 0.497251 
16 1.004379 0.592797 
20 0.71.5376 0.703986 
27 0.5228SO 0.937956 

.5 1.250397 0.419936 

0.7U974 

t 

.. 
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Table 111.26. latkwarcl ud lorwanl ....... illdkft Ill Thall811d, 1975 ud 1915 

Bldcward lintaaa forward lintaae• 

197S 1985 197S 

Coeffi· Coeffi· Coeffi· 
cicnt or cicnt or cient or 

ladllllry Indices varialion Rank lndic:el variltion Rank Indices varilllon Rank Indices 

Poodm>p 0.7498.16 0.895226 24 0.843509 0.802390 22 1.002913 0.770170 15 1.057592 

c.ommcmai mlpl 0.853714 0.99617.6 21 0.786490 0.811906 24 1.184828 0.733166 7 1.278163 

l..MltOt'k 1.157074 0.628518 5 1.207225 0.593572 5 1.088740 0.724495 10 1.128004 

Poratry 0.729S20 0.9240 2S 0.855895 0.863276 21 1.100635 0.626740 8 0.944755 .... ., 0.867459 0.812899 19 0.93SD 0.69283S 17 0.767S74 0.838992 22 1.121664 

Minilll 0.771151 0.810445 23 0.898422 0.717669 19 1.250993 0.536171 4 1.505928 

food, be11enpa and tobacco 1.217617 0.666130 3 1.215949 0.676713 3 0.736178 0.915700 24 0.770708 

TCJ"'ile& and leather 1.218036 1.236606 2 1.211»91 1.232645 4 1.004986 1.340710 14 0.98SS15 

Wood prodllt'tl, pulp aad paper 1.115397 0.750)93 7 1.018895 0.763829 l1 1.073075 0.700681 JI 1.113099 

Prilltifta and pubtishi111 0.966634 0.647357 17 1.001607 0.609182 13 0.939000 0.598317 18 1.:zm438 

Cllemicak. ududiq fertilizer 1.03S121 0.724321 13 0.959492 0.674497 14 0.986003 0.674010 16 0.930896 

Fertilizer and pestirides l.029SS6 0.664715 14 0.843488 0.713250 23 1.496451 0.584349 1 1.273816 

Pe1roleu111 prodUC'tS 0.72247S 0.931185 26 0.747188 0.850121 27 1.363SS4 0.480094 3 1.433954 

Rubber and -.me1allic produtu 1.070Ml 0.647S2S 10 1.0IJ8346 O.M4807 7 1.013795 0.636410 13 0.998139 

hoe and 5teel 1.()65763 1.093885 11 1.0924.53 1.014108 9 1.449394 0.924013 2 1.328918 

Noe-C:nous and other metal products 1.119176 0.712490 6 1.005418 0.635924 12 0.943957 0.718876 17 0.818969 

lodultriaJ macllinery 1.007320 0.748640 IS 0.902234 0.7SS745 18 1.095261 0.606745 9 0.862456 

Tnnsport equipment 1.036967 0.6877Sl 12 1.02S6SS 0.721645 10 0.849547 0.761133 20 0.957917 

Odller -•ufacturin& 0.98744~ 0.658632 16 0.938220 0.754979 16 0.653562 0.901864 2S 0.713352 

Electricity, ps and .. 1er 1.078601 0.698647 9 1.141386 0.813384 6 1.219036 0.505967 5 J.293119 

Coutnictioa 1.160166 0..543948 4 1.241945 O.S20662 2 0.637845 0.884148 26 0.6085"1'3 

o.tribul~ servic'es 0.8S8340 0.810107 20 0.892157 0.786142 20 0.850494 0.726682 19 0.900896 

ec-aiunicalions 0.950419 0.756391 18 0.952127 0.692945 15 1.013892 0.647367 12 0.910441 

Ptoducer scrvic'es 0.787469 0.830586 22 0.77S831 0.819409 2S 0.775414 0.7S1121 21 0.835272 

!"e--1 servic'es 1.099842 0.603396 8 1.096876 O.S7S398 8 0.736266 0.787642 23 0.721071 

Social servic'es 0.719882 0.87S771 27 0.766190 0.796712 26 O.S73027 0.9119834 27 O.S70899 

0.her 1.624170 0.413195 I 1..546203 0.418529 1 1.193578 0.499255 6 0.727446 

Awrqe 0.769'24 0.738603 0.735728 

S-US.· See table 111.3. 
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198S 

Coeffi· 
cient or 
vari11ion Rank 

0.779877 11 
0..543412 5 
0.702697 8 
0.'705031 15 
0.753096 9 
0.4243.'8 I 
0.948216 22 
1.372011 13 
0.648426 JO 
0.503756 7 
0.618776 16 
0.617736 6 
0.448885 2 
0.670892 12 
0.840465 3 
0.6118451 21 
0.705!i09 19 
0.741365 14 
0.903210 2S 
0.608020 4 
0.927685 26 
0.698797 18 
0.648288 17 
0.684834 20 
O.'m830 24 
0.977103 27 
0.74"'50 23 

0.729084 

-- . -., 
' . , 

';l ~, 

1 
I 

I 

I 

I 
' ' 
'I 

I 

~ 
I 

,. 
), 
I 
I 



-~ ---
• . 

I 

-

-

' 

.. 

effects in the input-output framework. the household 
sector is usually removed from final demand and 
included in the producing sector. In other words. 
households arc considered the additional sector in the 
transaction table. and consumption is regarded as the 
''input .. nc.;cssary for the production of income.• 

In table 111.27. a\·cragc domestic output multipliers 
without income-induced effects arc compared with 
those with income-induced effects for six countries in 
1975 and 1985. The multipliers in the first column 
represent the direct and indirect effects of the national 
average multiplier derived from the inverse of a 
domestic input coefficient matrix. netting out imported 
inputs. and those in the second column arc the direct 
and indirect plus income-induced effects of the same 
multiplier derived from the inverse of an augmented 
matrix formed by the inclusion of the household sector 
in the transaction table as explained above. The values 
of two types of multipliers tend to be positively related 
to the level of development, except for Singapore. and 
also increase over time in most cases. At the top of the 
range, Japan not only yielded the highest multiplier 
values for both types and in both periods among the 
countries compared, but it also had the largest 
difference between the two multipliers. Such a result 

•The inclusion of the household sector as pan of the transaction 
table requires fun her elaboration. Typically. household inputs in the 
consumption column include personal consumplion expenditures of 
industrial •ectors. direct personal taxes. and personal savings which 
arc allocated lo gross pri•·arc capital formation. Household outputs 
in the ro"'· vector in the value-added pan consist of wagn and 
salaries mduding bonuses and rctiremmr benefits. depreciation. 
1ntrrcs1. di,.1dcnds. proprietors· income. undistributed profits and 
various subsidy payments. Closing a transaction table with respect to 
1hc household senor calls for some adjusrmcnl. In the original 
1ran'laction rablc without the household sector. the equality betwcm 
the sum of the household row and the household column need not be 
maintained. since the only restriction is that the sum of all final 
demand columns has to equal the sum of all rows in the payment 
sector. When the household ro11• and column arc mo"ed into the 
proccHing sector. it is. however. necessary to make the sum of row 
entries equal the sum of column entries by adjusting some of the 
other entries in the final demand and paymen1 sectors. This 
household ro"' and column reconciliation is needed 10 preserve the 
accounting identity of income and expenditure. 

- -i-·-

was expected. given the broad and technologically 
advanced industrial base with relatively small import 
leakages, combined with highly sophisticated con­
sumerism. of the Japanese economy. Considerably 
behind Japan comes the Republic of Korea in second 
place, followed by Thailand. Malaysia and Indonesia 
all more or less at the same level of industrial linkages 
as measured by these average multipliers. A major 
exception is Singapore, where the domestic multiplier 
values of the two types arc lowest among the group. 
Their relatively low values may reflect a high dcgrcc of 
import leakages in the Singapore economy. which 
would reduce considerably the value of domestic 
multipliers. 

The above results show that an initial increase in 
output due to an autonomous increase in final demand, 
for example investment, could trigger a series of output 
expansions through interindustry purchases of inputs, 
and the cumulative effects of an initial output stimulus 
could be anywhere between 30 per cent (Singapore in 
1975) and 100 per \%nt (Japan in 1975 and 1985) larger 
than the initial increase in output, depending on the 
extent of domestic interindustry linkages and import 
leakages. Moreover, household spending induced by 
additional incomes generated at successive rounds of 
production expansion could further increase the 
multiplier value, and this income-induced effect could 
be quite substantial. For instance, the income-induced 
effects accounted for about 40 per cent of the total 
multiplier effects (direct, indirect and income-induced 
effects combined) in Japan. Likewise, employment 
could be subjected to the same multiplier expansion. as 
increased output would require additional labour 
inputs, but the amount of cumulative employment 
expansion would depend on the labour-output ratios in 
various sectors of the economy. 

As urbanization and industrialization accelerates, 
the service sector tends to grow fast, and there arc two 
major sources of such growth. The first source of 
growth is the increase in transactions between industry 
and services as discussed in detail earlier. Industry 
needs more specialized commercial activities, trade and 

Table ID.27. Dftct, imdircct alld ---iHMCd drecta ol 
aurqatc domatic ••ltiplil:r#" m adectcd -•ttica, 197S aad 19l.Slll 

(1) (2) 
Direct and Direct, indirect 
indirect and income·induced 

Country Year effect& 

lndoneJia 197S 1.41Sl 
198S t.S347 

Japan l«i7S 2.0578 
1985 2.0317 

Malaysia 197S 1.4907 
198S 1.4822 

Republic of Korea 1975 1.7043 
J98S 1.7872 

Sinppore 1973 1.2834 
1985 1.4711 

Thailand 197S l.S477 
198S 1.S962 

SOl«a: See table 111.3. 
II Aver11e of domellic ICctoral multipliers. 
Ill 1973 and 1985 for Sin&apore. 

effects 

t.833S 
1.9369 
3.4167 
3.3101 
1.8310 
1. 716S 
2.2147 
2.4111 
l.S524 
1.S587 
1.91S9 
2.0207 

Ratio of column (2) 
to column (1) 

1.30S3 
1.2774 
t.6770 
1.641S 
1.2428 
1.16SO 
1.3199 
t.3S92 
1.2106 
1.0599 
1.24119 
1.27Sl 
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' transport. tclec~~mmunications and various producer 
scn·iccs. These ~en·icc acti\·itics are directly linked to 
production. The second source of service sector growth 
is related to rising incomes. which create demand for 
the whole range of consumer services and social 
scn·iccs such as recreation. entertainment. education. 
health care. security. cn\1ronmcntal protection and 
other professional and specialized personal senriccs. 
Ti•esc scn·ices arc usually superior goods whose 
incorie elasticity is greater than one. which means that 
a grc<~tcr portion of rising incomes is spent to secure 
them. 

T11.: income elasticity of demand for services has 
important implications for an employment creation 
strategy. Ii income elasticities for most services arc 
sufficiently high. a development strategy could 
concentrate on first maximizing economic growth 
through rapid industrial development. Then. apart 
from growing intermediate demand for specialized 
producer services and distributive sen.ices. rising per 
capita income should produce substantially increased 
demand for personal and social services, thus leading 
to the rapid expansion of service employment. 

In the light of the above discussion, it is expected 
that the multiplier value of personal and social services 
should be relatively greater when the income-induced 
effect is taken into account, while those of producer 
services and distributive services should be relatively 
lower. since they arc more closely linked to production 
activities than consumer spending. 

Empirical results tend to confirm this expectation. 
Total sectoral multipliers including income-induced 
effects arc plotted along with those without incomc­
induced effects in figure 111.5 (sec table 111.35 in 
annex II to this chapter). and the ranking of such total 
sectoral multipliers is summarized in table 111.28. 
Social services, which were earlier placed at or near the 
bottom of the ranking in terms of production linkages, 
often ranked at the top, when the income-induced 
effects were taken into account, as in the case of 
Indonesia (in 1975 and 1985). Malaysia (1975), 
Republic of Korea ( 1975 and 1985), Singapore ( 1973) 
and Thailand ( 1975 and 1985). These total domestic 
multipliers ranged from 2.3 for Malaysia in 1975 to 3.1 
for the Republic of Korea in 1985, Singapore, bei11g an 
exception and the income-induced effects accounted 
for more than half of the mulliplier effect in all the 
countries considered. In Japan, the multiplier for social 
services, although ranked lower in sixth place in 1975 
and seventh in 1985 rela:ive to other multipliers, was 
even greater with a value of 4.0 in 1975 and 3.8 in 1985, 
and the income-induced part explained around 60 per 
cent of the total multiplier. To a lesser extent. the 
income-induced effects of personal services were also 
shown to be relatively strong. and ranked among the 
top 10 in most countries, except for Japan and the 
Republic of Korea. But it must be noted that in Japan, 
although the multiplier value for personal services was 
ranked as low as eighteenth in 1975 and nineteenth in 
1985. their total multiplier value~ were nevertheless 
quite high, 3.3 compared to 1.8 without the income­
induced effect in 1975, and 3.2 compared to 1.8 in 1985. 
In fact, these multipliers for personal services, although 
ranked so l0w in Japan, were far greater than the same 
multipliers which were ranked relatively high in other 
countries. This underscores again the dominant impact 
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of income expenditure on output and employment. 
which emerges only after a country reaches a high level 
of per capita income as in the case of Japan. 

As expected. demand for producer scn·iccs and 
distributive services was more strongly influenced by 
interindustry production linkages than household 
spending resulting from adoitional income flows in the 
multiplier process. Total domestic multipliers for 
producer services and to a somewhat lesser extent for 
distributive services were ranked relatively low. and the 
difference between the two types of multiplier were also 
relatively small in most cases, as shown in figure 111.5 
and table 111.28, implying much weaker income­
induced effects for these services than for social services 
and personal services as discussed earlier. 

It is also worth noting that among non-service 
sectors, the multiplier for construction proved to be 
one of the highest nut only in terms of production 
linkages, but also in terms. of income-induced effects. 
Among manufacturing industries, textile and leather 
goods ranked relatively high in the total multiplier in 
most countries, while the food, beverages and tobacco 
industry yielded high multipliers in less industrialized 
countries such as China, Indonesia, Malaysia and 
Thailand. On the other hand, in Japan, manufacturing 
industries with strong total multiplier effects were 
found in the capital goods industry (machinery and 
transport equipment) and iron and steel. Similarly, 
transport equipment and iron and steel were also 
equally strong in the Republic of Korea. 

4. Employment impact 

It was stated clearly at the outset that the present 
study would focus on the nature and cvolut!on of t_he 
imcr~ectoral relationships of manufacturing, wnh 
special reference to services and their impli~tions ~or 
employment generation at different stages of mdustna­
lization. So far, various measures of interscctoral 
linkages of production have been examined in detail, 
and it seems logical to derive an employment 
equivalent of these production linkages. 

Unfortunately, the paucity of detailed sectoral 
employment statistics precludes the translation of 
production and income linkages imo an employment 
equivalent. Employment statistics for the countries 
examined here are available for the broad grouping of 
six sectors, although more disaggregated data were 
available for the manufacturing sector in some 
countries. Even at this level of disaggregation, the 
accuracy and reliability of data is open to question for 
the reasons given below. The numerical results based 
on crude aggregate employment data, as shown below, 
should therefore be interpreted with caution, and taken 
at best as a rough estimate of the unknown parameters. 

The structure of employment by broad sectoral 
group for the selected countries of the Pacific region 
around 1975 and 1985 is summarized in table 111.29. A 
number of caveats should be borne in mind in 
interpreting the results. First, employment statistics in 
China pertain only to State-owned enterprises, and 
hence are not comparable to the figures for other 
countries. A serious problem arises in relation to 
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Figure 111.5. Industry lncome-tndueed output :nulllpliers. 1975 8ftd 1915 
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Figure 111.5.. {continued} 
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Table m.28. Raallillg al *-tic ..mini •altiplias: 
dilut, iaidilut a..t mc:ic.c-iaidllCICd dkcU ia .-W -..a. 1975 nd tKSll 

Republic ol 
China Indonesia Japan Malaysia Korea Singapore Thailand 

lndus1ry 198S 197S 198S 197S 198S N7S 1985 197S 198S 1973 198S 197S 198S 

Food crops 
Cash crops 
Livestock 
Forestry 
Fishing 
Mining 
Food. beverages 
and tobacco 

Tntilcs and 
lezther 

Wood products. 
pulp and paper 

Printing and 
publishing 

Chemicals 
Fertilizer and 
pesticides 

Petroleum products 
Rubber and non-
metallic products 

Iron and steel 
!'lion-rerrous and 
other metal 
products 

Machinery 
Transport 
equipment 

Other manu­
racturing 

Electricity. gas 
and water 

Construction 
Distributive 
services 
Communications 
Producer 
services 

Personal 
services 

Social 
servic:e5 

SOll7Ca: Table 111.3. 
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12 
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If 1973 and 198S for Singapore. 

2S 2S 
24 24 
19 13 
13 14 
21 20 
14 IS 

20 18 

4 4 

9 10 

4 s 
16 17 

11 16 
26 26 

10 12 
2 2 

12 
3 

8 
6 

7 9 

22 23 
8 3 

IS 11 
17 21 

23 22 

18 19 

6 7 

employment estimates for the service !iector in 
developing countries, where the informal sector 
accounts for a dominant share of service employment, 
but remains officially unrecorded. Employment in the 
service 5CCtor is therefore likely to be considerably 
underestimated in developing countries. Moreover, 
even recorded statistics may be incomplete, as in the 
case of Thailand, whose data entirely omit producer 
service employment. 

Despite these data shortcomings, a number of general 
patterns in the structure of sectoral employment can be 
gleaned from the results given in table 111.29. First of 
all. the results reconfirm earlier' observations that 
agriculture dominates all other sectors in providing 
employment at the early stages of industrialization, but 
its relative share of employment ~apidly shrinks as a 
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country industrializes. For instance, agricultural 
employment accounted for roughly SO to 75 per cent of 
total employment in Indonesia, Philippi11es and 
Thailand, but less than i 3 per cent in Japan during the 
period considered. The most remarkable change 
occurred in the Republic of Korea, where the share of 
agricultural employment dropped sharply from 46 per 
cent to 25 per cent between 1975 and 1985. Even in 
Indonesia and Thailand, the share of agricultural 
employment fell by about 10 percentage points, in the 
Philippines by 4 percentage points, during the period. 

On the other hand, the service sector provided most 
employment, accounting for from 45 to 65 per cent of 
total employment in Japan, in NICs such as Singapore 
and the Republic of Korea (in 1985), and also in 
Malaysia. Service employment ranked second only to 
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Table 111.29. Elnp.,_M by MCtor in selected countries, 1975 and lfUll 
(Thousands) 

Total 

Coun•ry Ycat employment A&rlculture Mining Manufacturing Utilities Constniction Services 

~ 1985 89895 7 831 (8.71) 7 2J8 (8.0S) 29 743 (33.09) 1 164 (1.29) s 794 (6.45) 37 071 (41.24) \. 
I 

lndollesia 1976 55 444 JS 258 (63.60) 44 (0.08) 3 S60 (6.42) 34 (0.06) I 098 (1.98) 12 S96 (22.72) 

1985 62457 34 142 (S4.66) 416 (0.67} s 796 (9.28) 70 (0.11) 2 096 (3.36) 19 871 (31.82) 

Japan 197S S2 230 6 610 (12.66) 160 (0.31) 13 460 (2S.77} 320 (0.61) 4 790 (9.17} 26 BOO (Sl.31) 

1985 S8070 s 090 (8.77) 90 (O.lS) 14 S30 (2S.02) 330 (O.S7} !I 300 (9.13) 32 SOO (SS.97) 

Malaysia 1985 s 6.S3 l 717 (30.37} 44 (0.78) 8SO (lS.04) 32 (O.S7} 419 (7.41) 2 S69 (4S.44) 

Philippines 1976 14 2J8 7 6.S9 (SJ. '19) 81 (0.S7} 1 S98 (11.22) Sl (0.36) 428 (3.01) 4 m (33.S2) 

1985 20 327 10 08S (49.61) 129 (0.63) 1 926 (9.47) '19 (0.39) 678 (J.34) 7 429 (36.SS) 

Republic of Kotca 197S 11 830 S 42S (4S.86) W (O.SJ) 2 20S (18.64) JS (0.30) Sll (4.32) 3 S94 (30.38) 

1985 14 970 3 733 (24.94) l.SS (l.04) 3 S04 (23.41) 41 (0.27} 911 (6.09) 6 62S (44.26) 

Siappore 197S 834 17 (2.04) 3 (0.36) 218 (26.14) 9 (1.08) 39 (4.68) S44 (6.S.23) . \ 
1985 1 JS4 8 (0.69) 2 (0 17) 294 (2S.48) 8 (0.69) 103 (8.93) 737 (63.60) 

I I 

'Thailand 197S 18 181 13 270 (72.9!1) 28 (O.lS) l 3S6 (7.46) 41 (0.23) 206 (l.13) 3 280 (18.04) sl 

1985 24 227 lS 383 (63.SO) 88 (0.36) 2 280 (9.41) 107 (0.44) 664 (2.74) s 696 (23.SJ) sl 'I 

s-tts.· lntemational Labour Orpnization, Ytarllooot of Labow StatUtics, varioU1 issues. 
No«-; Fipiu in parenthaa repiuent pcm:nll1ge share of total employment. 
II 1976 llld 1985 for lQdonesia and the Philippines. 
Ill Oaly State-<JM!Cd enterprilc&. 
s1 Exdudiq fmancing, insunncc, .al estate and blisincsa serviccl. 
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agncullural employ menl in Indonesia. Philippines and 
Thailand. t · nlilte agricultural employment. sen·ice 
employment produced an appreciable upward trend in 
all the countries except Singapore. where the share of 
sen·ice employment marginally declined from 65 to 
64 cer cent during the period. Again. the Republic of 
Korea experienced the most notable structural change. 
\l.·ith the share of sen·ice employment rising sharply 
from 30 to almost 45 per cent. accompanied by an 
equally large decline in the share of agi.cultural 
employment between 1975 and 1985. 

Manufacturing \l."as shown to be the third-largest 
source of employment. but the intercounlry differences 
arc substantial. In Japan and NICs such as the 
Republic of Korea and Singapore. manufacturing 
employment ranged between 20 and 25 per cent of total 
employment. but it remained below the IO per cent 
lc\"el in the remaining countries. except for Malaysia 
with a 15 per cent share. Furthermore. employment 
gains in the manufacturing sector over time were 
shown to be much smaller than those in the serrice 
sector in most countries. In other words. the results 
tend to support the argument advanced earlier that the 
major built of agricultural employment displaced in the 
process of industrialization i~ absorbed in the service 
sector. 

Mining and utilities seem to be insignificant in terms 
of employment generation. accClunting for less than 
I per cent of total employment in most countries. The 
employment share of construction varied markedly 
among countries. ranging between I anJ IO per cent of 
total employment. The employment impact of construc­
tion was shown to be stronge!:t in Japan. followed by 
Singapore. Malay~i:& and the Republic of Korea. 

Gi\"en sectoral employment coefficients, that 1s, 
employment per unit of output. the standard input­
output analysis would make it possible to derive 
sectoral employment multipliers. which represent the 
differential employment impacts on various sectors of a 
gi\·en stimulus originating from final demand. An 
attempt was made to measure such employment 
impacts at the six-sector classification level, and the 
results arc gi\·en in table 111.30. An analysis of 
employment impacts at more disaggregated levels of 
industrial classification was precluded by rhc lack of 
sufficient)\ detailed industrial employment statistics, 
parriculariy for the service sector. For the six-sector 
employment multipliers given m table 111.30. the 
sectoral employment coefficients were deri\·ed from 
total sectoral employment, given in table 111.29. 
divided bv domestic sectoral output, given in input­
output tables. Sectoral output figures for 1985 were 
deflated bv GDP dcflators with a base year of 1975. 
These employment coefficients arc then multiplied to 
the 1wo types of output multiplier 10 derive 
employment impact, where the two multipliers arc 
driven b\· one unil increase in final demand with 
existing s~ctoral demand wcigh1s taken in10 account. In 
other words, the employment mulliplicr in the firsl 
column would represent a tolal employment change 
rc~ulling from an increase of I million constant dollars 
in final demand, which arc allocated among sectors 
according to 1hc sectoral wcighls determined by the 
cxi~ting wuctun: of demand, where only 1hc intcr­
indus1ry produc1ion linkages arc considered in the 
mul1i 11icr process. The multiplier in the second column 

represents the same employment change under the 
same demand stimulus. but the employment expansion 
res1•lting from additional consume.- spending as well as 
interindustry transactions in the muhiplirr process arc 
taken into account. In other words. the second 
multiplier captures not only the direct and indirect 
effects of interir.dustry purchases. but also the incomc­
induccd effects.• 

The most notable results of the table an that the 
total employment impact may vary vastly from country 
to country in response to the same amount of demand 
stimulus, and that the sectoral shares of employment 
created also greatly differ among countries. The total 
employmrnt impact in Indonesia and Thailand was 
greater than that in Japan and Singapore by a factor oi 
IO to 20 for bot!~ types of multiplier; but over half of 
the employment expansion in the former occurred in 
agriculture. although its share tended to decline 
considerably o\·er time. and the service sector 
accounted for the 20 to 30 per cent of employment 
generation. The manufacturing share of employment 
generation ranged between 7 and IO per cent in these 
countries. but showed a modest upward trend o\·cr 
time. By sharp contrast. in Japan and Singapore. the 
service sector was a major source of cmployme'll 
generation, accounting for well ever half of total 
employment created. although relatively small in 
absolute terms. The manufacturing sector was also an 
important source of new emoloymcnt. absorbing about 
20 10 25 per cent of total employment created, while the 
agricultural share was relatively small. at around IO per 
cent, and continued to fall over time. The employment 
impact in lhc Republic of Korea was shown to be 
som:whcrc brtween the 1wo conlrasting cases described 
above. but the results reveal a most prm.ounced shift in 
the structure of sectoral employment expansion. In 
1975, agriculture tended to be the largest s<lurce of 
employment absorption, accounting for about 45 per 
cent of Iota! employment gencra1ion. while services and 
manufacturing accounted for around 32 per cent and 
17 per cent, respectively. In 1985, new employment 
generated in the service sector was close to 50 per cent 
and 20 per cent in 1hc manufacturing sector, while the 
agricultural share was sharply down to around 25 per 
cent. 

The above results seem to suggest, first, that the total 
number of employment created ty a given amount of 
demand stimulus may continue to fall as a counlfy 
advances along the path of industrialization. This is 
partly because more capital-intensive methods of 
production arc employed not only in manufacturing, 
but also in agriculture, thus releasing surplus agri­
cultural labour to other seclors, and particularly to the 
scn·icc sector. Furthermore, as agriculture. which was 
formerly labour-intensive, becomes more mechanized, 
and, more importantly, its dominant position in terms 
of output and employment at the early stages of 
dcvclopmcnl progressively diminishes in the course of 
industrialization, 1hc share of labour-intensive pro­
ducls in 1otai output may continue to decline, although 
partly offset by output gains in the service scclor. 
Secondly, lhc capacity of the manufacturing sector to 
generate employment may become significant only at 

•f'or a mathcmallcal dcn,·a11on ,,r employment multiphcr.. '" 
annc~ I to thl\ chap!• r. 
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Table Ill.JO. ~at lmplld of an IMnase of 1 mUUon 1975 dollan In ftnal demand In selentd fOUntrles, 1975 and 19151" 
(Additions 10 wortcrorcc) 

Per cent distribution 
Total employment 

change Agriculture Mining Manufacturing U1ili1ie1 Con11naction 

Direct Ra1ioor Direct Direct Direct Direct Direct 

an<I two multi· and and and and and 

Country Year indirectlll Tota isl plic~ indirect Total indirect Total indirect Total indirect Total indirect Total 

bldoncail 197S l 642 2 268 1.44 66.05 67.n . . 6.91 6.95 0.06 0.06 2.32 1.72 

198S 2 806 ) 9)1 1.40 53.46 55.S1 0.18 0.17 9.JS 9.39 0.12 0.12 3.08 2.n 

Japan 197S 93 180 1.94 12.36 13.39 . . 23.18 22.72 O.t6 10.31 5.72 

198S 54 104 1.92 8.6S 9.32 . . 21.43 20.59 . . 10.57 5.96 

Mala,w 198S '227 272 1.20 30.54 30.88 0.15 0.6S 15.10 15.01 O.S7 0.61 7.44 6.47 

Republic of Korea 197S 452 60) 1.33 44.27 45.71 0.45 0.42 16.97 17.12 0.33 0.30 5.42 4.13 

198.5 473 6'¥7 1.47 24.43 26.11 0.92 0.86 18.98 19.12 0.27 0.28 7.73 5.45 

Sinppon: lm 121 155 1.28 208 2.56 . . 26.23 23.31 1.07 1.14 4.72 3.79 

198S 49 52 1.06 . . . . 25.32 24.63 . . 8.99 8.53 

Thailand 1975 912 l 222 1.34 71.52 72.38 0.15 0.13 7.31 7.22 0.24 0.24 1.34 1.04 

198S 937 l 284 1.37 61.42 63.07 0.38 0.34 8.53 8.53 0.49 0.46 3.60 2.69 

S'or.lm's: Tables 111.l and 111.29. 
II 1973 and 198S for Sinppore. 
Ill Dired and indircet employment impact. 
sf Direct and indircet plus income-induced employment impact. 
~ Ratio of direct and indirect to 1ocal clfccu. 
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Direct 
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indirect Total 

24.65 23.49 
33.09 31.98 
53.22 57.27 
58.64 63.38 
45.62 46.38 
32.57 32.52 
47.66 48.18 
65.53 68.89 I 

64.11 65.18 I 
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19.45 18.99 , I 
25.59 24.92 
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rclamel~ ad\"anced stages of industrialization in 
countries \\ ith a broad industrial base. such as Japan. 
the Republic of Korea llnd Singapore. 

Interindustry linkages are not sufficiently de.,eloped 
at the initial stages of industrialization. and this could 
se,·erely limit the ctpa.:ity of manufacturing to generate 
employment through the multiplier process. The 
relati\"ely rudimentary de\elopment of interindustry 
linkages may largely explain the small contribution of 
manufacturing to employment generati.'.>n in Indonesia 
and Thailand. as compared with Japan and the 
Republic of Korea. Thirdly. the service sector becomes 
the most dominant sector in employment generation at 
the ad\"anced le,·el of industrialization. thus supporting 
the hypothesis of a de-industrialization phenomenon. 
A-. discussed extensi\"ely at the outset. the service sector 
absorbs i.ht major bulk of rural-urban migrants pushed 
out by pervasive: rural poverty. incorporating them 
mainly in the informal sector at the early stages of 
economic development. Employment absorption in the 
service sector is thus severely underestimated because 
of the \"irtual non-existence of employment statistics in 
the informal sector. However. it must be re-emphasized 
that the nature of service employment expansion at the 
both ends of the development spectrum is drasticaliy 
different. At the early stage of development, service 
employment expansion is of a supply-push type, 
concentrated on low-skill labour-intensive activities. 
while service employment expansion in the indus­
triali1 J lUntries is caused by the demand-pull type, 
inrnh •H interindustry demand for technologically 
sophisu;. .-d service inputs and income-induced 
demand for specialized consumer and social services. 

Founhly, it comes as no surprise that mining and 
utilities contribute relatively little to employment 
generati&n. mainly because of their relatively small 
share of GDP coupled with highly capital-intensive 
production in these industries. On the other hand, 
construction ~eems to contribute to employment 
generation significantly more than mining and utilities, 
and is particularly strong in Japan. the Republic of 
Korea and Singapore. In general, construction 
activities and consequent demand for labour is 
positi\'ely related to the level of economic development . 
At the same time. construction is known to be an 
industry with one of the most cyclical patterns of 
growth. in which employment is expected to fluctuate 
widely. depending on general economic conditions in a 
country when statistical data arc compiled. Since 
business cycles arc not likely to be synchronized across 
countries. this may to a great extent explain 
intercountry differences in employment creation in the 
construction sector. 

Lastly. the empirical results seem to suggest that the 
income-induced employment effect becomes pro­
nounced only at relatively high levels of per capira 
incomes, a!> in the case of output expansion discussed 
earlier. For instance, in Japan, employment generation 
resulting from additional personal spending almost 
equals that accounted for by interindustry transactions. 
while such income-induced employment effects are far 
le~s significant in the other countries studied, ranging 
from one tenth (Singapore in 19RSI to nearly one half 
(Republic of Korea in 1985) of employment generation 
attributable to interindustry production linkages. 

- -.-

[. Concluding remarks and policy unplications 

Structural change in the course of c;onomic devel­
opment is characterized by the expansion of inter­
industry linkages. More importantly. the nature of 
interindustry relationships undergoes a fundamental 
change at different stages of industrialization, and this 
in tum gives rise ta the different patterns of sectoral 
employment generation and composition. In this study 
an attempt has been made to exami:te the catalytic role 
that manufacturing could play in the interrelated devel­
opment of structural change, interindustry linkages 
and employment generation at different phases of 
industrialization, using input-output tables for selected 
countries of the Pacific region in 1975 and 1985. 

Industrialization has been historically a well-trodden 
path to high per capita incomes and high standards of 
living. In recent years, the paradigm of economic 
development via industrialization has been viewed with 
growing scepticism as a result of the disappointing 
outcome of industrialization drives of the past three 
decades in developing countri:s, with the exception of a 
few Asian countries. Despite many past failures. 
industrialization is still vital to economic development 
and employment generation, because manufacturing 
constitutes the core of supply-creating networks of 
production linkages with various sectors of the 
economy, such as agriculture. mining, manufacturing, 
public utilities and services. Manufacturing industries 
produce not only a wide range of consumer goods, but 
also, and more importantly, a whole host of inter­
mediate inputs and capital goods, both of which arc 
essential to the output growth of the linked sectors. 

However, intcrscctoral linkage is a two-way symbio­
tic relationship, and the nature and extent of intcr­
sectoral linkages of manufacturing changes dramatically 
in the course of industrialization, with different "olicy 
implications at different stages of industriali.:ation. For 
instance, at the embryonic stages of economic devel­
opment, the linkage between agriculture and manu­
facturing is crucial. Agricultural growth stimulates 
domestic demand for industrial products. and supplies 
food for industrial workers, raw materials for agro­
bdscd industries, and labour to meet the growing 
labour needs of industrial expansion. Most importantly, 
due to the sheer size of agriculture in terms of output 
and employment, agriculture provides a major source 
of investment capital, !>Uch as rent, savings, ~axes and 
foreign exchange, without which industrial devel­
opment could not take root and grow. Meanwhile, 
industry provides agriculture with intermediate inputs, 
such as chemical fertilizers and pesticides, and with 
producer goods, such as farm implements, irrigation 
pumps. and transport equipment. Furthermore, non­
agricultural products become an essential incentive to 
increase agricultural productivity. 

Given these mutually supportive interactions between 
agriculture and manufacturing at the early stages of 
economic development. unbalanced growth of the two 
sectors could be potentially damaging to both. In 
recent years, a reordering of development priorities in 
favour of agriculture for developing countries at the 
initial stages of economic development, particularly in 
sub-Saharan African countries, has received consider-

177 

---: 

\ 

.. 



.... . 
I 

... 

--

.. 

able attention. Howe\·er. sustained agricultural de\·el­
opment without concomitant industrial de"·elopment 
and agro-bascd industries may not materialize. 
Findings from the interscctoral linka~: analysis in this 
study tend to provide strong empitical confirmation of 
the critical dependence of agriculture on the manu­
facturing sector. 

Empirical results also supi:-ort a stylized pattern of 
structural change which suggests that the importance 
of the linkage between agriculture and manufacturing. 
although crucial at the inifr•J stages of economic 
dc\·elopmcnt. progressively di:ninishes as a country 
moves up ~ne ladder of industrialization. At the 
relatively adv~nced stages of industriali1ation. the 
linkage between services and manufacturing becomes 
far more important. The service sector bears the major 
share of the burden of income creation and 
employment generation. However. once again. as in 
case of agricultural development. the sustained growth 
of the scr"·ice sector in terms of output and employ­
ment would not be possible without the concomitant 
development of industry. since the service sector of the 
economy depends on manufactured inputs for a 
significant portion of its total input requirements. 
exceeding 40 per cent in most cases. 

As in the case of the linkage between agriculture 
and manufacturing. the mutually supportive and 
reinforcing nature of the interscctoral relationships 
between manufacturing and services is quite evident. 
This is particularly true of producer services. as 
Jiscussed at length in this study. To recapitulate the 
main points, the phenomenal growth of producer 
services in industriali1ed countries may reflect a whole 
host of new demands brought on by a rapid change in 
the world economic environment. involving the 
globalization of financial and capital markets and 
certain product markets. such as those for automobiles, 
consumer electronics and semiconductors, and the 
intensification of global competition and deregulation. 
This revolutionary change in the global economy in 
recent years has created a wide range of new demands 
for specialized services, such as international trade law 
expertise, international marketing. plant location 
surveys. global sourcing of parts and components, 
technical engineering and construction services, and 
electronic, financial and accounting services. The 
availability of a rapidly expanding range of sophisti­
cated producer services has become an essential 
condition for enhancing the competitive edge of 
manufacturing and withstanding fierce competition on 
global markets. Empirical results from the linkage 
analysis tend to confirm this crucial link between 
producer services and manufacturing at relatively 
advanced stages of industrialization. 

Prima facie. the service sector accounts for the 
largest share of employment creation at both ends of 
the development spectrum. At the early stages of 
industrialization, the informal sector absorbs the bulk 
of agricultural workers pushed out by rural over­
crowding and poverty, as well as new labour market 
entrants attributable to rapid population growth, 
primarily because of the limited capacity of industry to 
generate employment. On the other hand. a huge 
res1ructuring of the labour market is currently under 
way in developed countries. with a major shift of jobs 
away from manufacturing and towards the service 
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industries as a result of the de-industrialization 
phenomenon. However. the employment absorptive 
capacity of the manufacturing sector has so far been 
seriously underestimated by most investigators, since 
only the direct employment effect of manufacturing 
activities has been taken into account. Undoubtedly. in 
developing countries there is considerable scope for 
increasing manufacturing employment by formulating 
and implementing more rational industrial policies. 
removing some factor price distortions and adopting 
techniques of pr~uction that would entail the 
maximum use of an abundant supply of unskilled 
labour. But what is equally. if not more. important for 
employment creation is the catalytic role that 
manufacturing could play in expanding legitimate 
employment opportunities in the service sector through 
interindustry demand for service inputs and incomc­
induced demand for various types of services. It is on 
this indirect rather than direct employment impact of 
the manufacturing sector that a strategy of employ­
ment generation must be focused. 

To be more specific, as urbanization and industriali­
zation accelerate. the service sector tends to experience 
rapid growth, of whict: there are two major sources. 
The first source of growth is the increase in 
transactions between manufacturing and services; 
mallufacturing needs more infrastructure services. such 
as distributive services and telecommunications •• md 
various producer services. These service activities are 
directly linked to production, and manufacturing 
growth exerts demand pressure for the expansion of 
output and employment in these service industries. 
Empirical results show that distributive services arc 
quantitatively the most important source of service 
inputs for the manufacturing sector in process of 
development. However, the relative importance of 
distributive services declines and producer services 
become relatively more imponant in advanced stages 
of industrializauon, for reasons explained earlier. 

The second source of service sector growth is related 
to rising incomes, which creates demand for a whole 
host of new consumer services and social services. such 
as recreation. entertainment, education, health care, 
security. environmental protection, and other profes­
sional and personal services. These services are usually 
superior goods whose income elasticities are greater 
than one. with a greater proportion of incomes being 
spent on these services as incomes rise. In other words, 
the level of social and personal servicei; provided is less 
related to the level of industrial activities than to the 
level of per capita incomes. which industrialization 
helps to increase. The sectoral multiplier analysis 
confirms the sensitivity of social and personal services 
to the income effect. The direct and indirect production 
effects on these services tend ~o be relatively small. but 
the effects on these services of personal spending from 
additional income generated in production seems to be 
quite significant. 

The income elasticity of demand for services clearly 
has an important implication for an employment 
strategy. If income elasticities for most services are 
sufficiently high. a development strategy could 
concentrate on first maximizing economic growth 
through rapid indu5trialization, even if this strategy 
may entail capital-intensive production. Then, apart 
from growina. intermediate demand for distributive 
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sen·1ccs and producer services. the resulting higher per 
capita incomes arc likely to generate significantly 
increased demand for personal and sociai scr•iccs. thus 
leading to the rapid expansion of service emplc;ymcnt. 

It comes as little surprise that the manufacturing 
sector tends to generate considerably greater output 
multiplier effects on the economy than any other sector. 
perhaps except for construction. although its employ­
ment impact is not commensurate with its output 
dfC1:t. The reason for this is the comparath·ely high 
dcnsitv of intcrindustrv transactions involving both 
forwa~d and backward iinkagcs within and around the 
manufacturing sector. The crux of the problem is not 
the relati\·e :.ize of the employment multiplier effects of 
manufacturing ,-;s-Q-,·is sen.ices :>r any other sector of 
the economy, but the interscctoral dynamics. For 
instance. the capability of the service sector to generate 
and sustain a high level of employment critically hinges 
upon its \·ital linkages with the manufacturing sector. 
Historically. high per capita incomes and high 
standards of living in the world have always been 
associated with a high degree of industrialization. Very 
few economics could sustain economic growth on the 
strength of the scn.·ice economy alone. In this regard. it 
is worth noting that the primacy of industrialization 
has been extensively postulated. empirically tested and 
confirmed at the local and regional levels in developed 
countries. 

The crucial role that manufacturing could play in 
economic development by producing a wide range of 
intermediate and capital goods as well as consumer 
goods. thus expanding the supply capacity of the 
economy and creating extensive backward and forward 
linkages with other sectors. has been amply discussed. 
Howe\·cr, other important aspects of industrialization 
should not be overlooked. A few such examples of arc 
as follows: 

(a) Since the most dynamic technological change is 
likely to occur in manufacturing. with its increasing 
returns. industrialization tends to foster rapid tech­
nological change not just in one sector but in the 
economy as a whole. This is particularly true of the 
emergence of technology- and information-intensive 
producer services catering to advanced manufacturing 
sectors; 

(h) A diversified structure of production z:.d trade 
may be the best defence of a country producing a 
narrow range of products. against its vulnerability and 
uncertainty in a rapidly changing external economic 
environment; 

(c) Manufactured exports arc the most viable way 
of earning badly needed foreign exchange for imports 
of capital goods and intermediate inputs and for debt 
servicing. 

The countries of the Pacific region considered in this 
study have undergone the fastest industrial devel­
opment ever seen. The!>c countries including Japan 
were all poverty-stricken three or four decades ago. 
Today. Japan is a superindustrial power. The Republic 
of Korea and Singapore are at the threshold of 
industrial maturity and may soon surpass, if they have 
not already done so, the industrial performance of 

. ~-

OECD countries such as Greece. Portugal and Turkey. 
Closely behind them arc also another generation of 
four rapidly industrializing countries. namely. China. 
Indonesia, Malaysia and Thailand, and they arc well 
under way towards an industrial take-off. Only the 
Philippines have stagnated in this part of the world 
distinguished by its rapid pace of economic growth. 

A logical question to be asked is: what lessons could 
other developing countries draw from the success 
stories of countries in the Pacific region? The literature 
on this subject is extensive and still growing. Above all. 
there is a great divergence of views and opinions about 
the basic causes of the succc:ssful industrial revolution 
in the Pacific region. They range from sociocultural 
factors, such as national pride, thrift, family cohesion. 
social stability and a work ethic underpinned by 
Confucianism and other religions, to political and 
economic factors, such as selective State intervention, 
guided by Clitc technocrats and bureaucrats, to steer the 
economy towards a market system with a strong export 
orientation, relatively equal distribution of income and 
low taxes to motivate workers, and top priority given 
to investment in education. It is beyond the scope of 
this study to investigate the many complex interrelated 
determinants of the rapid industrialization of this 
region. Instead, the policy implications of one 
important aspect of the development issues will be 
considered, namely. the export-led industrialization 
strategy pursued in recent years by all developing 
countries of the Pacific region covered in this study. 

One of the striking results that emerges from this 
empirical analysis is the significant difference between 
the index of domestic industrial linkages and the 
overall linkages obscn.·cd in most developing countries 
examined in this study. The result implici. that these 
countries have built up a complex network of inter­
industry linkages nearly comparable to that of Japan, 
relying heavily on imports of intermediate inputs. 
capital goods and foreign technology. For instance, 
Singapore, with its tiny workforce of 1.3 million. 
critically depends on foreign investment to sustain its 
exports. with over 3,000 transnational corporations 
having set up offices on its territory. These countries 
achieved remarkable economic growth fuelled by the 
export drive, and the resultant export earnings made it 
possible for them to expand imports of intermediate 
inputs, capital goods and technology essential to the 
production of cxportablcs. One of the important 
features of this export-led industrialization strategy. 
particularly for relatively large countries such as 
Indonesia, Republic of Korea. Thailand, and even 
Malaysia, is that all nC'ccssary intermediate inputs and 
capital goods arc initially imported to establish a broad 
industrial capacity to produce and export a broad array 
of products ranging from items of light manufacturing, 
such .ts shoes and garments, to technologically 
sophisticated products, such as electronic components 
and automobiles. An abundant supply of cheap labour 
offers a competitive advantage at the early stages of the 
export drive. At the same time. a country could launch 
a consciou~ industrial policy to build up its technological 
capacity to produce domestically an increasing portion 
of previously imported intermediates and capital goods. 
through learning-by-doing or other measures. A good 
example of this i~ a vigorous promotion of the 
localization programme of parts and comporicn1~ u~cd 
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m the production of automobiles and electronic 
products in Mala~·sia. the Republic of Korea and 
Thailand. 

The total and domestic linkages indices for the eight 
Ctluntries compared in table 111.5 reflect the crucial 
importance of imports in building up an industrial 
base. Both potential and actual production capacities. 
as measured b~· the linkage indi\.'"CS. rose between 1975 
and 1985 in most of the countries except Japan. and the 
gap between the hrn remained the same or slightly 
increased during the period in most of the countries 
e:\cept the Republic of Korea. This means that these 
countries hne been pursuing a double-pronged 
strategy for rapid industrialization. building up an 
export capacit~· based on foreign technology and 
imports. and at the same time de\·eloping domestic 
capacity to replace an increasingly larger portion of 
total imports. It must be noted. howe\·er. that import 
substitu:ion would be hindered by adjustment costs 
and \·arious non-trade-specific-factors such as land 
sites. specific natural resources and climatic conditions. 
Moreo\·er. complete import substitution would not be 
possible e\·en at advanced stages of industrialization. 
because of a rapid increase in intra-industry trade in 
numerous similar but differentiated products. which no 
country could conceivably produce on its own. gi1ren 
all the economic costs of self-sufficiency. 

A logical question arises as to the limitations of an 
import-substitutiCJn strategy compared with the export­
led industrialization described above. At the risk of 
oversimplification. the experience of import-substitu­
tion strategics. particularly in many Latin American 
countries in the 1960s and 1970s. ter.ds to show that the 
industrialization process ha5 ofter. stifled by import 
sh,mages. These countries could not meet their 
growing need for imports. w·hich had to be sharply 
curtailed because of inadequate export growth and a 
resulting foreign exchange shortage. By limning 
imports and relying on the domestic industrial base, 
they impeded the introduction of new technologies and 
seriously eroded their productive efficiency and 
competitive edge on global markets. 

Another important question concerns the extent to 
which the experience of the countries of the Pacific 
region could be duplicated in other developing 
countries. According to the model of industrialization 
suggested by the experience of the countries of East and 
South-East Asia. a country would climb up the ladder 
of induMrial development. through a continuous 
shifting of comparative ad\·antage driven by an export­
led growth strategy. from a lower stage of labour­
intcnsive industrialization 10 a higher stage of 
technologically sophisticated skill-intensive industriali­
zation. The development experience of the countries of 
the Pacific region o\·cr the last 1wo decades seems to 
suggest such a paltern of shifting in1ernational division 
of labour. As Japan moved up 10 an advanced stage of 
technolog~-intensivc industrialization. Asian NIC"s 
(Hong Kong. Republic of Ko~ca, Singapore and 
Taiwan Province) stepped into the markets \acated by 
Japan. Today. another echelon of Asian de\·eloping 
countries (China. Indonesia. Malaysia. Philippines and 
Thailand) seems lo be penetrating into the markets in 
which Asian SK-. have no longer a comparative 
ad\ ant age. pnmaril~ due 10 !heir ~harply rismg labour 
COS[S. 
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In discussing the releunce and replicability of a 
model of industrialization based on the experience in 
East and South-East Asian economies. and its 
adoption by a large number of developing countries in 
other regions of the world. it would be useful. for 
analytical purposes. to distinguish between. on the one 
hand. possible constraints imposed by changing 
demand conditions and. on the other. supply-related 
problems. First. on the demand side, there is a problem 
that may be expressed in terms of the .. fa!lacy of 
composition··. which consists in stating that what is 
true of a part is necessarily true of the whole. In 
particular. export mark.ct saturation may occur if a 
large number of developing countries attempt to export 
simultaneously_ Recent trends in developed countries 
do not seem to offer much encouragement in this 
regard. Traditionally. the United States has been a 
major mark.ct for the countries of the Pacific region. 
The mounting trade imbalance of the United States 
''is-Q-,·is Asian developing countries and Japan. 
together with its huge and chronic budget deficits. is 
causing pressure to build up in the United States to 
com:ct the trade imbalance by reducing its imports. 
Thai would mean a substantial shrinkage of this large 
mark.ct and severe losses for a small number of Asian 
countries. with much more serious implications for a 
large number of potential new entrants from other 
regions. 

The other major mark.et for the exports of 
developing countries has been the EEC. There is great 
uncertainty regarding the impact of the single 
European mark.et of 1993 on the export prosp«ts of 
developing countries. Apart from the real or imagined 
threat of a .. Fortress Europe.. surrounded by 
protectionist barriers. there is concern that the 
economic integration may produce more trade 
diversion than trade cr·.:ation, given the greater 
heterogeneity of member countries in terms of 
development stages since the accession of Greece, 
Portugal and Spain to the Community. Moreover. 
recent mark.et reforms in Eastern Europe and the 
former USSR may generate additional pressure to open 
up EEC markets to these newly emerging mark.ct 
economics. and this may in turn lead to a further trade 
diversion of the EEC market at the expense of 
developing countries. 

It thus appears likely that the coming decade will sec 
a shrinkage of the United States and EEC markets for 
the exports of developing countries. those of Asia 
included. However. certain options appear open to 
developing countries 10 counterbalance or al least 
soften the negative impact of diminishing .:xport 
prospects in the United States and EEC. First. 
developing countries should have greater access than 
hitherto permitted to a huge market in Japan. Second, 
serious auention should be given 10 the expansion of 
domestic markets as well as exports. Many products 
could he produced for both export and domestic 
consumption. As discussed earlier. the growth of 
domestic markets at the earl~ srage of development 
requires a massive investment in agriculture and agro­
based industries to make farming producti\·e and 
increase the purcha!iing power of farmer ... together 
with land reforms and other institution-building. 
Third. intraregional trade may provide a huge export 
opportunity. once a group of dc\·eloping counmcs ha., 
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reached the take-off stage in the process of industriali­
zation. Dc\·el<>ping countries in the Pacific rcgi ... m 
appear to be well positioned to benefit from the 
potential gains of intraregional trade. assuming that 
most trade barriers arc lowered significantly or 
eliminated by all the parties concerned. In fact. 
emerging Asian markets arc now the world's fastest­
growing consumer markets. Tw.:> factors fa\·our the 
intensification of intraregional trade. First. rising 
incomes create rapidly expanding markets for an e\·er­
increasing range of consumer goods and sen·ices. and 
for intermediate and producer goods through inter­
industry linkages. Second. in contrast to the ageing 
population in dc\·eloped countries. the younger 
population cohorts arc expanding fast and the number 
of new urban households is also likely to increase 
sharply. This dramatic demographic change may 
drastically alter the structure of demand. generating a 
housing boom and demand for a wide range of 
consumer goods as well as \·arious social sen·ices such 
as health. education. recreation facilities and other 
welfare services. whose institutionalized provision is a 
function of the lc\·cl of de\·clopment. There is no reason 
why this growth dynamic could not spread to devel­
oping countries in other regions. 

On the supply side. the foremost obstacle to the 
building of an export base using borrowed technology 
is the devel~pment of the capacity to absorb 
technology and adapt it to the special conditions of the 
country concerned. In general. the acquisition of 
technology seems to pose no serious problem. The 
world market for technology is highly competiti\·e. and 
most state-of-the art technology could be bought. The 
capacity to absorb new technology is the crux of the 
problem. Technological absorpti\·e capacity is based 
on the following requirements: the availability of 
machinery and skills in equipment operation and 
handling hardware. including its repair and main­
tenance; expertise in the organization. management. 
control and execution of plant operations in the most 
efficient way; the capability to design and redesign 
products and to adapt and even improve their quality; 
and a domestic R and D capability to enhance the 
technological base and expand domestic production of 
parts and components and other imported industrial 
intermediate inputs. 

It becomes evident a1 this point that the parallel 
deHlopment of producer services is essential to 
strengthening the technological capacity and increasing 
the productivity and competitiveness of an economy. 
As discussed earlier. on grnunds of cost efficiency 
internally. manufacturing enterprises could not provide 
a wide range of comple'lt producer services preferring 10 

contract most of them out to firMs specializing in a 
narrow range of highly sophisticated producer services. 
In fact. the cxternali1ation !contracting out) of 
producer services by manufacturing firms is an 
important factor for strengthening linkages between 
manufacturing and services. as confirmed b·.- the 
empirical results of thi~. study. and prm·ides small and 
medium-si1e enterprises at the ad\·anccd stage of 
industrialization with greater access to such services. 

In the short run. there seems to be no alternati\C io 
imporh of producer services to build up a competiu\·e 
export base and progres'> rapidly towards the attain­
ment of mdustnal maturll~ m most de\eloping coun-

- --- ---

tries. The existence of ad,·anced telecommunications 
and a sophisticated information network. together with 
a sufficient pool of skilled labour. are some of the 
prerequisites for the de\·elopment of producer sen·ices. 
A large majority of devclopin~ countries lack such 
essential physical and human infrastructure. and it 
takes time to build them up. It is imperative. however. 
that developing countries should concentrate their 
efforts on the de\·clopment of indigenous producer 
sen·ices that would enable them to assimilate and adapt 
advanced technologies from developed countries. 
establish an export base. and increase their inter­
national competitiveness. To this end. Governments 
could target producer services as a priority industry 
and formulate and implement national policies. 
accompanied by fiscal and financial incentives similar 
to the export processing zones offered for export 
promotion. to facilitate the growth of this key industry. 
The provision of a comprehensi\·c incentive scheme for 
the establishment of special service centres providing a 
wide range of producer sen·ices to manufacturing 
enterprises is an instructive example of the type of 
action required. There is also ample scope for regional 
cooperation to pool the human and physical resources 
of a group of developing countries. particulary small 
countries with limited resources. for the establishment 
of a common regional producer-sen·ice infrastructure 
to meet the needs of rapid industrial de\·elopment. 

All the discussion about the building of an export 
base. technological absorptive capacity and the 
paramount importance of producer services. a" well as 
industrialization in general. seems to re\·olve around 
the role of one obvious but all-important factor. 
namely human capital. Cheap labour alone is not 
enough. What gives a country its competitive edge is 
the quality of its labour. :--Tothing matters more than 
education. In this regard. 1t must be recognized that 
what gives developing countries a potential edge is not 
cheap unskilled labour. but a skilled workforce, that 
is. managers. professionals. engineers. technicians. 
scientists and even bureaucrats who arc relativelv 
cheap compared to those in developed countries. Many 
NICs such as Brazil. Hong Kong. India. Republic of 
Korea, Singapore and Taiwan Pro\lince, have a rapidly 
expanding and skilled workforce. A growing pool of 
skilled labour could be a key factor in the success of 
export-driven industrialization in developing countries. 
A competitive edge based on low-cost skilled labour is 
not confined to manufacturing, but applies to many 
types of service exports. thanks to the recent 
acceleration of technological progress in world 
telecommunication systems. as evidenced by the 
considerable amount of data prncc: .. sing work being 
contracted out by United States firms to producer 
service: firms in India, Ireland and some Caribbean 
countries. In short, the development of human 
resources should be given the highest priority in 
developing countries. 

Finally. of critical importance to developing 
countries ts the as yet uncertain impact of information 
technologie!> based on micro-electronic,, commonlv 
known as "informatics". on Mructural change in hoth 
service!> and manufacturing, and on the linkage' 
between the two sector,. A tidal wa\e of technological 
change ba~ed on the informatics i' swcepm~ through 
the "er\ice 'ector. affecting 'uch mdu,tnc-. a-. 
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tclccommuPications. banking and finance. trade and 
transpon. and \·arious producer services. This tech­
nological change is radically restructuring service 
industries. Parallel changes arc also taking place in 
many branches of manufacturing. increasing the 
diversity of products and processes. and improving 
quality and efficiency. In this context, there is growing 
concern that t;1e application of new information 
technologies to the production of goods and services 
could undermine the competitive advantage of 
de\·cloping countries in labour-intensive manufacturing 
industries. such as textiles and clothing. and microchips 
and semiconductors ([30] and (31]). The consequence 
of such a reversal of competitive advantage is that 
dc\·cloping countries may face severe export constraints, 
leading to the failure of export-led industrialization, 
unless they arc also allowed to absorb and develop the 

- ---·-
micro-electronics-based technol<:'gies. The extent to 
which micro-c:lcctronics-bascd automation in devel­
oped countries could erode the competitive edge of 
developing countries in labour-intensive products 
remains uncertain. given the high initial costs of such 
invrstmc:nts. which could hinder the spread of new 
technologies. However, since, continuous technological 
upgrading is an essential component of an export-led 
industrialization strategy. the problem of technological 
lag in developing countries could be handled through 
such a strategy. It is more difficult to assess the impact 
of information technologies on the possible shape of 
structural change in both the manufacturing and 
service sectors, and on the evolution of interscctoral 
relationships between them, as well as the implications 
of these changes for employment generation ([32) and 
(33)). 

Annex I 

MATHEMATICAL NOTES ON INTERINDUSTRY LINKAGE MEASURES 

Unless specified otherwise. matrices arc hcn~-fonh 

denoted by capital lcncrs. vectors arc wrincn as lower-case 
lcuc~ with a bar anached below them. and scalars repre­
sented by lower-case lcncrs wichout a bar. Let the matrices 
and vectors be defined as follows; 

A is a (nxn) total input coefficient matrix. that is. domestic 
plus imported inputs di\ided by the total output of each 
industry (column sum); 

.\I is a (11.'Cll) imponcd input coefficient matrix; 

AJ = A - M. a fun) domestic input coefficient matrix; 

B is a (nxn) total sales coefficient matrix, that is. domestic 
plus imported sales divided by the total sales of each industry 
(row sum); 

SJ= 8 - M. a (nxn) domestic sales coefficient matrix; 

! is a (nx IJ output vector; 

!_ u a (u I J final demand vector: 

J: u a (nx /) impon demand vector; 

t = !_- J:. a (n.'C /)domestic demand vector. 

The interindustry linkage measures can then be defined as 
follows: 

I . Sectoral dependency ratio 
a 

(a) The total dependency ratio is defined as, d,, = ~. 
~a,, 

wh1:rc a., is a total input-ourpur cocflic1cn1 (domcsric coeffi­
cient plus imports), and~.', a., is the column sum of the input­
coeflicienr matrix. This ratio measures the degree of 
importance of an inpur of sector 1 to the total inputs required 
for an output of sector 1; 

(bl The domestic dependency ratio 1s hkew1se defined as, 
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2. Sectoral sales ratio 

. . b,, 
(a) The total sales rauo 1s defined as s,1 = ,. b +f.. 

-1 I/ I 

where b,1 is an clement of the B matrix, 1:1 b,1 is the row sum of 
intermediate sales, and /, is final demand sales for sector i. 
The sales ratio measures the degree of imponancc of a sak to 
sector j in the total sales of sector i (intermedia1e and final 
sales); 

(b) The domestic sales ratio is likewise defined as: 

J w:, 
J =---· ,, i:w:, + !/ 

I 

3. Output multipliers. 

Let the Leontief inverse be denoted by c = (I - Ar I = [ r,,J 
for the total quantity, and CJ=(/ - A"r' = [«7,J for the 
domestic components. Then, the total direct and indirect 
output multiplier for sector j is v, = l.', c,,. and for the 
domestic direct and indirect ou!put multiplier for 5Cclor J is 
V:= .!:, ~· 

4. Backward linkage. 

A normalized measure of backward linkage developed by 
Rasmussen compares the average stimulus created by sector/ 
with the overall average q, = (.!.' c,,)/(.!. .!. c,/nl for the total 

I • I 

backward linkage index. and ~ = (.!. ~)/(l. .!. r~lnl for the 
' f I I 

domestic backward linkage index. The numerator represent\ 
the average Mimulus tranimiued to other sector\ by a unit 
wonh of demand for sector/, and the denominator represent\ 
the average stimulus to the economy when all final demand' 
increa\C by one uni1. If q, > 1. a \ec1or yield~ abo'le average 
backward linkages. while the oppMlle 1s true 1f q . .--1. 
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S Forward linkage. 

Let the in~·erse of identil\ matrix minus B matrix likewise 
be denoted by D = (/ - sri = [d,,] for the total quantity and 
~ = ( / - B')" 1 = [ df,) for the domestic componmts. Then. a 
normalized total direct and indirect forward linkage for 
sector i is g, = (!' d.,)/(!' !.'J.,ln). and for the domestic direct 
and indirect fo~ard li~k~gc is K'f = 12· ~),"(!: !:t/f,ln). ' . ' 
6. Sectoral impon coefficients 

m· = r .'t.f(I - . .fJr•. where r is a ( l:cn) unity row vector. that 
is. r;;; ( 1.1 ..... n the sectoril impon coefficient for sector f 
measures imponed input requirements for one unit increase 
in sector 1 output. 

7. Sectoral impon contents induced by final demand 

~=.\Ill- AJr• it. where it is the normalized domestic 
final demand vector k (k = 1.2. J and 4). The sectoral import 
contents measure sectoral imponed inputs requirements for 
each increase of one unit in the domestic final demand 
vector k. Stated simply. they measure the impact of final 
demand on intermediate impon rcquircmmts. 

8. Indices of sectoral net foreign exchange earnings 

!: = !. - .\f(/- AJr'!.. where!. is a (ul) normalized sectoral 
expon vector. 

9. Value-added coefficient induced by final demand 

!J = V{I- AJr• it. where Vis a (n:cn) diagonal matrix of 
value-added coefficients defined by 

v, = I - ~: a,r and !A is a (nxl) value added coefficient 
induced by the domestic final demand vector k. They simply 
measure the impact of final demand on valued added by each 
sector. 

10. Direct and indirect plus income-induced backward 
linkage multipliers 

- -,f-

To deri~·e income-induced effects. let an augmented matrix 
be defined in the following panitioned form; 

w!Jerc k is a ( n.tl) vector of total consum1Jtion coefficients. 
h' is a ( l:cn) vector of total labour inputs. and oc is a scalar 
Rprcscnting the intra-household consumption coefficients. 

Let the domestic components be defined as: 

A'°= (A"~') '1.t ,, 

Also c- = [I - AT' = [c:,J and C" = [/ - A'"r 1 = (~]. 

Thm. the direct and indirect plus income-induced 
badward linkage multiplier for sector j is: 

"' - r • '1 - -;- c,, 

The same multiplier for domestic components is: 

~=!:c{. 
' 

11. Sectoral employment multipliers 

Let an employment coefficient matrix be denoted by a 
diagonal matrix [ whose elements e, are the number of 
employees per unit of output in sector j. The sectoral 
employment impacts would then be: 

£ = [[[I - A"r' for direct and indirect effects 

£• = [. [(I- A'"r' for direct and indirect plus income­
induced effects 
£ and £. represent a vector of the employment generated by 
one unit of increase in final demand for domestic output of a 
panicular scctor. 

12. Sectoral employment induced by domestic final -!emand 

!. = [[I - A"r' !J for direct and indirect employment effects 

,. = [[/- A'"r' .fl for direct and indirect plus income­
induced effects. where tr is a normalized final demand 
vector k. -
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STATISTICAL TABLES 

Tlllltt Ill.JI. lnchtllrUllillltlon and empio,-nt, 1975 and 19115 

L'rban Total Asricullunl Service Manufac1urin1 
Population populatation employment employment employment employment MVA oor 

Rc;ioa. 1975 198S 197S 198S 197S 198S 197S 198S 197S 198S 197S ICJIH 197S ICJIH 197S 198S 
rounlry and (pel'C'Cn11ae of 

area ( t llo\lsands) lotal population) (thousands) (lhousands) (1ho\lland1) (1hou11nd1) (million1 of 1980 dollan) 

Afnca 
8uNndi 3680 4 731 2 2 29 4S 17 7 s 22 3 6 S6 89 7SS I 209 
C6tc d'I""'~ 6 7SS 9 201 33 4S 331 433 72 7S llO 266 71 69 810 I 091 7 366 10 283 
Ghana 9832 12 839 l2 l2 44S 464 6) S6 ll4 )()() n 52 479 299 4 S6ll 4 686 
Kenya ll 742 20 097 12 20 819 1 174 214 241 426 702 101 IS9 454 960 5 215 8 059 

Sic.mi I.cone 2 911 3 66S 21 lS 61 69 s 6 )(. 38 6 8 S7 52 709 832 
7..ambil 4 842 7 007 34 48 394 362 36 3S 171 183 44 48 736 7115 3 891 3 972 
/.imbabwclll 6 144 8040 20 27 l oso 1 036 364 271 400 492 IS6 166 1 134 1 258 5 123 6 202 

-- -- - - -- -- - - -- -- ·- - -- -- -- --
Total 47926 6.S 580 22 29 3128 3 583 798 691 1102 2 003 457 Sal 3 726 4 534 27 637 JS 243 

As.,,s/ 
Honi Kona 4 J96 s 4S7 90 93 I 341 2 543 0 42 S50 I 373 <i79 919 3 431 7 132 IS 414 36 134 
India 620 700 769 180 21 25 19 668 24 578 1 1S2 l lOS 10 941 13 989 s llO 6 183 21 1168 40!138 148 JBS 229 337 
Pakistan 74 740 103 230 26 29 20424 26 961 11 192 13 631 s 393 7 7lS 2 783 3 686 2m 6 257 20 SIB J91n 
Pllilipptncs 42 56.S SS 121 34 39 14 143 20 J27 7 63J JO 08S 4 359 7429 I S46 l 926 6 421 7 989 26 oso 34 221 
Rcpubltt' of Korea 35 281 40806 49 64 11 830 14 970 5425 3 733 3 S94 6 615 2 205 3 S04 9 706 27 666 43 047 90 009 

SlnppoR 2 263 2 SS9 100 100 834 I 154 17 8 S44 737 218 294 2 04S 3 6119 7 792 IS 821 ·I 
Sri Laata 1)604 16 Ill 24 21 999 s 132 S09 2531 196 I 430 189 648 707 936 3 16.S s 303 

lllatland 41 359 Sl61>4 14 18 18 182 24 227 13 270 IS 383 3 280 s 696 I 3S6 2 280 4 281 8 S67 21 953 42 323 

-- -- - - -- -- -- -- -- ---- -- -- --- -- --
Total 834~ 1 044 068 24 28 87 420 119 892 39 198 46 718 28 !S6 45 OIS 14 106 19440 51 230 202 n4 286 324 492 315 •1 

l.atill America 
BolMa 4195 6 371 30 44 1 547 1 686 744 800 491 616 1S6 147 637 442 4 447 4 Sal 

Cl\ile 10 351 12 122 79 83 2 716 3 721 S86 7Sl l 428 2 217 457 495 3 200 4 275 14 961 21 075 

Colombia 23 991 29880 66 67 2 147 3 100 35 42 1430 2 146 514 681 6 214 8 230 lS 7lS 37 315 

Cuba 9J06 10 079 6) 71 2 394 3 164 685 S44 1 029 1 610 472 695 s 313 10899 14 346 24 937 

Oua1emala 6023 7 964 37 41 S46 632 398 ll4 6.S 291 71 78 904 l 179 s 967 7 447 

Jamaica 2 013 2 312 46 SJ 68S 782 232 280 327 361 74 99 608 45S 3 138 2 678 

Pa111m.1 I 748 2 181 SI so 461 627 147 185 216 318 43 64 287 JSt H21 4 094 

- - - - Trillidad and 

~ Toba&O l 012 I 179 21 64 332 392 48 42 171 220 67 SB 384 40S 3 7SS 4874 

Ve11CZuela 1:666 17 Jl7 80 BS 3S04 s 106 699 826 1 923 3 006 S38 790 8 802 12 373 S9 347 66 043 

-- -- - - -- -- -- -- -- -- -- -- -- -- -- --
TCMal 72 oos 119 405 64 68 14332 19 209 3574 3 703 7 080 10 78S 2 392 3107 26 349 38 608 134 317 172 980 
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Table m.J2. Sectonl uara ol ODP in dnclopla& couatriea, 1970· 1915 
(Percentage) 

lkonomic 
grouping or 

region Year Agriculture Mining Manufacturing U1ili1iu Con11ruc1ion 

Devclopina 
economie• 1970 21.91 4.89 18.16 S.14 1.40 

197S 17.29 11.9S 18.03 .5.91 1.18 

1980 14.SS 14.41 17.87 6.77 1.2S 

198$ 14.99 9.14 18.SB S.89 1.Sl 

Developed market 
economie• 1970 4.16 1.S6 27.62 6.28 2.36 

1975 4.36 1.86 2S.S6 6 . .59 2.47 

19CO 3.Sl 2.81 24.99 6.4S 2 . .54 

198.5 2.94 2.S4 23.10 .5 . .5S 3.10 

Tropical Africa 
(sub· Sahara) 1970 31.29 6.47 8.24 4.90 0.92 

197S 29.35 8.9.5 9.65 S.67 0.87 

1980 29.16 12.67 8.97 S.00 1.08 

198S 32.18 10.03 9.40 3.45 1.01 

Lalin America 1970 12,02 3.12 23.79 S.54 1.67 

1975 10.91 3.S6 25.44 6.48 1.42 

1980 9.43 4.82 24.23 6.80 1.49 

1985 10.01 4.65 24.29 4.57 1.4S 

SOMn:t: UNIDO da11base. 
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Service• 

48.48 
4S.64 
0.14 
49.88 

58.01 
S9.16 
.59.69 
62.77 

48.17 
4S.51 
43.12 
43.93 

SJ.BS 
52.18 
53.23 
SS.04 
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T.W. Ill.». (coatiaucd) 

Agric11lt11 re Mining Manuran11ring Ulilitics Conllnic:lion Scrvic:H Tola I 

--
Country and sector Year Ratio lmpons Ratio Imports Ratio lmpons Ratio lmpona Ratio lmpona Ratio lmpo111 Ratio lmpona 

--
Jap11n 

Agricult11re 197S 31.l6 1.99 . . 4S.46 t.92 0.66 . 0.38 . 22.14 0.26 100 4.17 

198.S 37.09 3.S2 . 37.00 1.118 1.13 . 0.48 . 24.29 O.S3 JOO S.J3 

Minifta lm 0.56 . 0.58 ,)_08 17.33 I.OS us . O.JS . 76.33 0.69 JOO 1.82 I. 
198.S O.S3 - 0.68 0.48 43.80 0.56 6.41 . 0.72 . 47.86 0.70 JOO 1.74 

Man11fK111ri111 lm 9.48 2.49 8.40 7.67 SB.:!l 3.18 2.JS . 0.14 . 21.42 0.32 100 13.67 

198.S 6.33 l.S7 S.60 S.13 62.38 4.01 3.40 . 0.34 . 21.9S 0.37 100 11.08 

t:tibtia lm . . 24.64 21.70 38.33 4.23 3.90 . 4.73 . 28.39 0.49 100 26.43 

198.S O.ot . 30.JJ 27.32 29.29 3.78 4.48 . 4.82 . 31.07 0.42 100 31.S2 

Coftltnidioft lm 0.18 0.01 3.27 0.04 61.16 0.93 1.IS - 0.04 . 34.19 0.57 100 l.SS 

198.S O.JS . 2.24 o.os 63.56 1.lS 1.53 . 0.33 . 31.99 0.48 100 1.68 

SeNicel 1m 1.83 0.16 0.32 0.29 32.26 1.06 2.91 . 3.65 . 59.03 2.87 JOO 4.39 

198.S 1.43 0.12 o.os 0.03 27.95 1.45 3.95 . 3.57 . 63.06 2.98 100 4.58 

Malaysia 
Agriclllt11re Jm 6.38 0.15 . . 69.98 19.6J O.Sl . 3.21 . 19.93 0.12 100 20.48 

198.S 17.91 1.73 0.16 0.09 SB.06 21.08 us . 3.74 - 18.28 0.22 100 23.12 

Miaift& 1m 0.74 0.03 . . S6.Sl 22.92 0.64 . 2.43 . 39.68 1.94 100 24.89 

1985 0.22 . IS.SO 11.96 33.63 19.12 6.SS . 6.46 . 37.64 6.50 100 37.58 

Maa11fK111nna 1m JJ.79 1.73 15.54 8.70 38.14 14.96 1.23 . 0.49 . 10.81 0.14 100 25.52 

198.S 17.23 O.ot 13.20 S.30 49.9S 28.64 3.34 . t.19 . lS.09 0.17 100 l6.28 

Utilitia lm . . 0.39 0.27 81.20 28.58 7.10 . 0.52 . 10.79 0.15 100 29.00 . i 

198.S 0.01 0.01 - . 71.44 34.45 3.Sl 0.80 6.32 . 18.73 . 100 JS.26 

O;;nstnartioft 1m o.ss 0.03 2.29 1.59 78.89 20.80 0.17 . 0.03 . 18.07 O.JS 100 22.77 j 

198.S 0.11 0.01 3.l6 0.30 68.64 29.61 0.39 . 1.90 J.02 25.59 S.19 100 l6.72 j: 

Se1vtr" 197S 2.69 O.Sl 3.97 I.OJ 39.58 12.33 2.44 . 2.12 . 49.19 1.11 100 14.9S 

198.S 2.20 0.18 0.14 0.08 JJ.79 19.48 4.73 0.08 10.91 . 48.22 17.94 100 37.76 

l'llilippiaes 
Ap;n>!h11e ~m 27.87 0.20 0.09 - 49.48 10.21 0.16 - 1.23 . 21.17 . 100 10.41 

198.S 
Millin& lm 1.18 - 0.22 . 64.19 12.41 S.92 . 0.09 . 28.40 . 100 12.41 

198.S 
MullfK111ring lm 32.77 2.07 12.87 11.67 l6.43 13.03 0.51 . 0.13 . 17.09 . 100 20.77 

198.S 
Utilitia 1m 0.09 - . - 70.64 6.7S 6.27 . 0.11 . 22.88 . 100 6.75 

198.S ~ Construction 1975 1.65 - 6.31 0.18 69.79 9.l6 0.39 . 0.58 . 21.21 . 100 9.54 

198.S 
SeMces 1975 3.58 0.01 0.06 . 37.06 3.76 4.06 . 1.65 . SJ.59 0.65 100 4.42 

198.S ,. 
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Republic ol Koru 
~l1ure J97S 33.47 0.47 0.53 - 51.61 8.54 0.17 . 0.46 . 13.76 0.97 100 9.99 

1985 30.S5 0.83 0.23 . 52.42 3.15 0.95 . 1.20 . 14.65 1.46 100 S.44 

Muuq 1975 16.20 8.13 0.93 . 39.26 3.46 13.48 0.58 29.53 1.16 100 12.7S 

1985 S.40 . o.~ . 46.16 I.SO 17.28 . 3.41 . 27.66 0.03 100 I.SJ 

MuufK1uri11& 197S 26.02 6.90 9.28 7.84 S0.40 13.84 2.17 . 0.06 . 12.07 1.02 100 29.59 

1985 13.84 3.14 10.49 9.06 S9.87 14.04 3.01 . 0.20 . 12.59 0.70 100 26.95 

Utilities 197S 0.17 o.~ 2.S7 . 72.60 11.94 2.80 . 0.26 . 21.60 l.S3 100 13.SS 

1985 . . IS.62 12.64 S8.09 7.93 9$4 . 4.22 . 12.SJ 0.25 100 20.82 

CoNtNCtioft 197S 1.34 O.S2 2.81 . 72.02 5.S1 0.21 . 0.03 . 23.59 0.67 100 6.77 

1985 0.16 . 2.04 . 68.16 4.S2 0.71 . O.SJ . 28.40 0.12 100 4.64 

Scmces 197S 0.90 0.14 0.17 0.04 42.64 3.97 2.Sl 0.08 3.90 . 49.88 4.Sl 100 8.75 

1985 0.80 . 0.07 0.00 41.07 S.99 4.68 0.01 S.07 . 48.31 5.34 100 11.35 

Siappo« 
Apiculture 1973 2.SS 1.95 . . 80.87 8.44 0.61 . 1.30 . 14.67 . 100 10.39 l . 1985 22.63 21.10 . . S3.84 19.47 2.36 . 0.12 . 21.04 0.40 100 40.98 

Niftia& 1973 . . 17.87 4.06 19.49 17.87 3.25 . 0.81 . S8.S7 . 100 21.93 ·1 
191!.S . . 40.65 . 18.82 8.69 4.16 . 1.88 . 34.49 1.65 100 10.34 

MuufKluriq 1973 7.47 7.13 0.16 0.01 81.00 70.35 1.32 . 0.11 . 9.95 . 100 77.49 

1985 0.90 0.85 0.35 o.~ 84.10 68.S9 1.65 . 0.12 . 12.88 0.29 100 69.82 

Utilities 1973 - . . . 59.31 4.42 8.04 . 1.26 . 31.39 . 100 4.42 

1985 0.04 . . . 88.SS s.~3 3$4 0.17 0.04 . 7.83 0.21 100 6.21 

CoNtNCtioft 1973 0.09 0.09 S.38 1.54 84.65 S8.23 0.27 . 1.66 . 7.96 . 100 59.86 

1985 . . 1.63 0.37 15.95 35.97 0.65 . 0.04 . 21.73 0.29 100 36.63 

Scmces 1973 S.JO 2.S7 . . 28.57 16.78 3.11 . 2.7S . 60.27 12.94 100 32.29 

19'15 1.61 0.87 0.02 . 32.34 13.93 3.14 . 1.0S . 6\.84 11.99 100 26.79 

Thailand 
A&rit"ullure 197S 31.38 0.28 0.02 . 47.03 6.90 0.30 . 1.04 . 20.22 0.40 100 7.58 

1985 28.lS 0.34 0.06 0.02 S4.29 11.76 0.61 0.01 0,91 . lS.99 0.14 100 12.28 

Milling 197S 2.42 - . . 54.96 11.11 0.65 . S.17 . 36.81 1.61 100 12.72 

1985 0.44 . 1.89 0.01 36.4S 7.20 3.S7 0.17 1.61 . 56.04 o.os 100 7.4S 

Muuf.cluriq 197S 36.SO 1.73 9.27 7.23 37.21 10.79 2.00 . 0.76 . 14.26 0.46 100 20.21 
,i 

1985 25.22 1.80 10.63 7.75 4S.19 13.12 3.07 . 0.41 . lS.49 0.31 100 22.98 "' 
U1ili1ies 197S . . O.S9 . 69.30 S.S9 9.38 . 0.76 . 19.98 0.26 100 S.8S 

1985 . . 41.87 . 22.36 7.25 27.19 . 0.26 . 8.32 0.12 100 7.38 !: 
Conslructioa 197S 1.09 0.02 7.97 0.40 63.02 11.119 0.66 . o.os . 2"/.21 O.Sl 100 12.81 i 

1985 0.86 0.30 R it 0.12 54.16 10.11 1.91 . 1.39 . 33.36 0.43 100 10.97 11 

Scmces 1975 3.69 o.os 0.03 . 49.03 3.65 2.S'l . 3.69 . 41.04 1.42 100 S.12 

1985 2.0S 0.20 0.46 . 53.15 13.03 S.20 0.02 1.65 . 36.88 1.30 100 14.SS 

--
Sourca: See t.able lll.3. 
No«: lmpons repraenl imponcd inputs u • percent.age or total inputs. 
11 1973 and 198S for Sinppore. 
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Table 111.34. Sectoral output mulllpU.n la sel«tecl to11ntrit1, 1'75 ud lf1511 

China lndone•i1 J1p~n 

1985 1975 198S 1975 198S 

lnd115try Tot1l Domestic orr To11t Domestic Off To11I Domcllic D{r Tot1I Domestic: Off To11t Domestic orr 
Food C!Opl 1.48t2 l.402S 94.49 1.0984 1.0770 98.0S 1.1842 1.1337 9S.73 1.6467 1.5339 93.15 1.7027 1.5897 93.36 
Commercill rn>p5 1.5370 1.S042 97.87 1.2225 1.1690 9S.63 1.4973 l.4069 93.97 1.6730 1.5321 91.58 1.7917 1.6429 91.69 
l.Mstock 1.7368 1.6863 97.fn 1.1300 1.1110 98.85 1.5187 1.4493 9S.43 2.6393 2.3698 89.79 2.7185 2.4878 91.51 
forestry 1.4312 1.4014 97.92 l.22S6 1.1644 9S.01 1.2429 1.1879 9S.57 1.9785 1.9194 97.01 2.1622 2.0335 94.05 
F!Sl\in& 1.5491 l.4~ 96.61 1.2348 1.1710 94.83 1.3104 1.1.SlO 9S.47 2.0961 1.8282 87.22 2.3374 1.9885 85.08 
Minin& l.&586 1.7300 93.08 1.0731 1.0515 97.99 1.2510 1.2116 96.85 2.1104 1.9240 91.17 2.2410 1.9861 88.63 
Food, bcvcrlp Ind toblcro 2.2675 2.1407 94.41 1.9028 l.8297 96.16 2.0662 1.9663 9S.16 2.6832 2.2788 84.93 2.5094 2.2007 87.70 
Textiles and leather 2.6585 2.4409 91.81 2.3206 1.7754 76.50 2.3848 1.8401 77.16 2.8051 2.4182 86.21 2.6983 2.2912 84.91 
Woode" products. pulp and paper 2.4984 2.2255 89.08 1.8895 1.6978 89.85 1.9708 1.7806 90.35 2.7726 2.3326 84.13 2.7000 2.2730 84.18 
Printin& and publishln& 2.538.S 2.2684 89.36 1.8250 1.3384 73.34 2.0240 l.6162 79.85 2.3983 2.2213 92.62 2.2611 2.0797 91.911 
Clleminrlls. cxduding fenilizer 2.4305 2.1267 87.50 2.1265 1.5949 75.00 2.2844 1.4263 62.44 2.8064 2.2767 81.12 2.7502 2.2310 81.12 
Fenilizer ind pesticides 2.5382 2.3477 92.49 1.6397 1.2953 78.99 2.1991 1.5433 70.\8 2.9869 2.4852 83.21 2.7143 2.2635 83.)9 
Petroleum products 2.0708 1.9763 95.44 1.9340 1.8159 93.90 1.9526 1.7317 88.69 2.8984 1.4546 SU.19 2.5975 1.2620 48.58 \ ,, 
Rllbber ind non-mellllic products 2.3678 2.1175 89.43 1.9667 1.6867 85.76 2.1635 1.5925 73."1 2.5529 2.2194 86.94 2.4375 2.1365 117.65 
Iron and steel 2.4334 2.0293 83.39 2.3293 1.5415 66.18 2.0159 \.5991 79.32 3.6996 3.0494 82.43 3.4294 2.9913 87.23 
Non-ferrous and other metal products 2.6627 2.2319 83.82 2.1506 1.4384 66.88 2.1432 \.6194 15.56 2.6868 2.2614 84.17 2.6874 2.2884 85.IS 
lndustrill IDKhinery 2.5817 2.2030 85.33 2.1422 1.2258 57.22 2.2936 1.3011 56.73 2.6986 2.4425 90.51 2.5966 2.3685 91.22 
Transpon equipment 2.6907 2.4102 89.58 1.9721 1.3008 65.96 2.3110 1.4388 62.26 2.8306 2.5930 91.61 2.9023 2.6854 92.52 
0.her manufacturing 2.5438 2.2968 90.29 2.0213 1.6620 82.22 2.0114 1.6370 81.38 2.4781 2.2349 90.18 2.4602 2.1895 89.00 
Bcdricity, ps ind ...ater 1.8081 1.7317 9S.77 1.8932 1.5015 79.31 2..S514 2.3043 90.)2 2.2220 1.6612 74.76 2.cn12 1.5~ 76.34 
ConstNCtion 2.7037 2.3603 87.30 2.0339 1.6101 79.16 2.1642 1.8501 85.49 2.5136 2.2846 90.89 2.4107 2.2002 91.27 
Distributiw serW:es 1.8693 1.7986 96.22 1.379S 1.2591 91.27 1.4625 1.3685 93..S7 2.0124 1.7725 88.08 1.7785 1.6304 91.67 
C..ommuuications l..S964 l.S329 96.02 1.6415 1.4881 90.65 1.598) 1.4894 93.18 1.4265 1.3687 9S.95 1.4316 1.3803 96.42 
Prod\IC'Cr SC Mces 1.3268 1.2876 97.0S 1.3232 1.2319 93.10 1.3648 1.2742 93.36 1.6901 1.6130 9S.43 1.7670 1.6803 95.09 
Personal SCMces 2.1268 2.01112 94.89 1.8082 1.6439 90.91 1.9318 1.7293 89..S2 1.9793 1.8175 9J,1;3 1.9134 1.7712 92..S7 

' Sorill SCMces 2.06.52 1.94&0 94.32 1.1465 1.1067 96..S3 J.1983 1.1527 96.19 1.7342 1.6090 92.78 1.6971 1.5767 91.91 

- -- -- -- -- -- -- -- -- -- -- -- -- --
Averqe 2.1298 1.9505 92.33 1.7089 1.4151 84.97 1.8499 1..S347 84.90 2.3854 2.0578 87.23 2.3380 2.0317 87.Sl 
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Malaysia Philippines Republic or Korea 

197S 198S 197S 197S 1985 

Industry Total Domestic Off Total Domestic Off Total Domestic Off Total Domntic Off Total Domestic Off 

Food Crop5 1.4014 1.2358 88.19 1.3806 1.1830 BS.68 1.304S 1.1918 91.JS 1.3817 1.2353 89.40 1.4.592 um 91.09 
Commc~.al crops 1.2919 1.1559 89.47 1.4286 1.2034 84.24 1.3062 1.1956 91.53 1.5686 1.3808 88.02 1.6221 1.4911 91.92 
U..Utock 1.9285 1.7187 89.12 2.4877 1.9733 79.32 1.6503 1.5306 92.7.5 2.2843 2.0S91 90.14 2.6923 2.4230 90.00 
Fo~•ry 1.2574 1.1317 90.00 1.5914 1.3615 8.S.SS 1.3363 1.2011 89.89 1.41S8 1.3113 92.62 1.3627 1.2288 90.18 
Fishin& 1.3178 1.1587 87.93 1.3047 1.1092 BS.02 1.Ui09 1.17BS 93.47 1.974S 1..5273 77.JS 2.1040 1..5889 7.5.52 
Minin& 1.2796 1.1418 89.23 1.2337 1.1048 89.SS 1.SS94 1.3424 86.08 1.710S 1.4523 84.91 1.89S1 1.6259 8.S.79 
Food. be'<lenges and tobacco 2.128.5 1.BSS2 87.16 2.6390 1.9636 74.41 2.1683 1.9.5.58 90.20 2.4178 1.97.57 81.72 2.4684 2.1260 86.13 
Textiles and leather 2.SS39 1.6719 6.S.46 2.8242 1.7142 60.70 2.6028 1.7871 68.66 2.9748 2.2030 74.06 3.0790 2.2310 72.46 
Wooden products, pulp ar:d paper 1.8619 1.5798 84.8.5 2.2821 1.9028 83.38 2.i.m 1.7990 86.09 2..5.586 1.6024 62.63 2.7724 1.8768 61.10 
Printing and publishing 2.1873 1.Slml 69.07 2.3646 1.4664 62.01 1.8163 1.4857 81.80 2..5324 1.9863 78.43 2.5925 2.0764 80.09 
Cllemicals. excluding fertilizer 2.6568 1.8913 71.19 2.4032 1..5.575 64.81 2.1391 1.71BS 80.34 2.74Sl 1.7447 63.S6 2.8092 1.8782 66.86 
Fertilizer and pesti<"ides 2.2833 1.5935 69.79 2.3393 1.5086 64.49 2.3829 1.4108 59.21 3.7174 2.3091 62.12 2.8728 1.8384 63.99 
Petroleum products 2.0492 1.0628 51.87 2.0301 1.4884 73.32 2.4119 1.1623 48.19 2.3522 1.2344 52.48 2.5593 1.1093 43.34 
Rubber and non-metalli<" produ<"ts 2.0370 1.~ 83.89 2.2917 1.7305 75.51 2.3969 1.8168 75.80 2.6246 1.9041 72..55 2.5786 1.9311 74.89 
Iron and steel 2.5052 1.9519 n,92 3.8214 1.7040 44.59 2.7096 1.3727 S0.66 3.9156 2.1861 55.83 3.7278 2.61"'8 70.22 
Non-ferrous and other metal products 2.0526 1.6467 80.23 2.4657 t.6.S40 67.lll 2.6272 1.7800 67.7.5 3.2154 t.9962 62.<m 3.0399 2.o:us 66.87 
Industrial machinery 2.4975 1.6012 64.11 2.9712 1.3147 44.25 2.5104 1.9184 74.63 2.9035 1.7758 61.16 2.8836 1.8959 6.S.7S 
Transport equipment 2.7115 1.6664 61.46 2.6178 1.2497 47.74 2.7882 1.6770 60.1.5 2.9434 1.8201 61.84 2.9292 2.0360 69.51 
Other manufacturing 1.5493 1.2953 83.60 2.5454 1.4548 S7.15 2.6147 1.8141 69.38 2.7478 1.8732 68.17 2.76.52 2.0486 74.08 
EJ«tricity, gas and water 2.1367 1.4727 68.93 2.2776 1.5887 69.7S 2.5419 1.8.S44 72.78 2.5.566 1.8252 71.39 1.936.S l.43SO 74.10 
c.onstrvction 2.4797 1.9181 77.JS 2.7S01 1.716.S 62.42 2.4724 1.97911 80.07 2.6680 2.0475 76.7S 2.5.527 2.0750 81.29 
DistributNe services 1.6223 1.4061 86.67 1.8760 1.3634 72.68 1.5273 1.3929 91.20 1.6676 1.4307 8.S.79 1.8947 1.5158 80.00 
CommunicatioCls 1.5494 1.:ms BS.94 1.36.56 1.1000 80..55 1.6812 1.5090 89.76 1.4756 1.3020 88.23 1.D3 1.1760 89.89 
Producer services 1.4248 1.3033 91.47 1.4912 1.2526 84.00 1 . ..aM 1.3406 95.18 1.5990 1.4392 90.01 1.9746 1.7808 90.19 
Penonal services 1.9421 1.6.583 8.S.39 1.8.S57 1.5187 81.84 1.9935 1.7749 89.04 1.6068 1.4099 87.7.5 1.7672 1.5837 89.62 
Social SCMccs 1.1443 1.0903 95.28 1.8964 1.3533 71.36 .. .. 1.4160 1.2792 90.34 1.BS70 1.5168 81.68 

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- I 
I 

Avenge 1.9173 1.4907 79.83 2.1744 1.4822 71.21 2.0141 1.5458 79.84 2.3451 1.7043 7S.74 2.36.SS 1.7872 77.43 . ' 
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T.W. ilU4 (C'Olltinucd) 

'° N Singapore Thailand 

1973 19&5 1975 19&5 

Industry Tolal DomesliC D{f Total Domestic Off Toll! Domestic D(f Total Domc1tic Off 

1.2740 1. \890 93.33 !.SS87 I .3753 88.23 
food crops 
Commercial crop; 1.7401 1.2~ 70.16 2.6007 1.3990 53.79 1.4 72S 1.3538 91.94 ! .569S 1.2823 81.70 

(Mstod 2.6025 1.7167 65.97 2.7017 1.5518 57.44 I . 9230 !.83A8 9S.41 2.1877 l.9683 89.97 

forestry .. .. .. .. .. l.1973 1.1568 96.62 1.5164 1.39SS 92.03 

fishing 1.8047 1.3020 n.15 2.8483 1.3775 48.36 1.4793 1.3756 92.99 1.92n u250 79.13 I 
Mining 1.6480 J.3109 79.54 2.2200 I .sail 67.94 1.3420 J .2228 91.12 l .6 746 1.4648 87.47 

Food. bcvcrap anJ tobacro 2.8.~28 1.3234 46.39 3.2420 !.40SB 43.36 2.0444 J.9~ 94.4S 2.1983 1.9825 90.19 

Textiks and leather 2.8939 1.2078 4\.73 2.8882 1.2587 43.SB 2.3617 1.9315 Bl.78 2.4291 1.9743 81.28 
. I 

Wooden products. pulp and paper 2.5882 1.2702 49.08 2.9684 !.S061 S0.74 2.0019 1.7687 88.3S 2.1944 1.6613 7S.70 

Printing and publishing 2.3024 1.2456 54.10 2.2847 1.3798 60.39 2.1481 1.5328 71.36 2.0443 1.6331 79.88 

Chemicals. euluding fertilizer 2.8161 1.2878 4S.73 2.6320 1.5096 S7.36 2.1346 1.6414 76.90 2. ! 9SIJ 1.5644 71.24 

fertilizer and pesticides 
2.4535 1.6326 66.54 2.3539 1.3753 58.42 

Petroleum products 5.2666 1.0696 20.31 8.7446 1.2212 13.97 2.0832 l.14S7 54.99 2.2088 1.2182 SS.16 

Rubber and non-metallic prodllCls 5.6372 1.1379 20.19 3.S957 !. 7089 47.53 2.0292 1.6981 83.68 2.2225 I. 7908 BO.SB 

Iron and steel 2.6560 l.3828 52.06 3.43S3 1.5005 43.68 2.5768 l .6900 6S.S9 2.8107 1.7812 63.37 

Non-ferrous and other metal products 2.8464 l.4447 50.76 3.05S2 1.5379 50.34 2.3063 l.7747 76.95 2.3297 1.6393 70.36 

Industrial machinery 2.8568 1.1981 41.94 3.0704 1.3603 44.30 2.3422 1.5974 68.20 2.0892 1.4710 70.41 

Tnonsport equipment 2.5422 1.4129 S5.58 2.1329 1.5726 73.73 2.394S 1.6444 68.67 2.4266 l.6n3 68.92 

Other manuf1cturing 3.2741 1.2166 37.16 2.8979 1.3315 45.9S 1.8724 1.5658 83.63 1.8936 1.5297 80.78 

Electricity, ps ind water 1.7869 1.2451 69.68 5.0990 1.6058 31.49 2.1385 1.7104 79.98 2.1502 1.8610 86.SS 

Construction 2.7026 1.2616 46.68 3.0240 \.6090 S3.21 2.2209 l.8397 82.84 2.5027 2.0249 80.91 

Distrib11t~ scMcel 1.6203 1.3199 81.46 3.0590 1.6640 54.40 1.4936 1.3611 91.13 1.7650 1.4556 82.47 

Communicltions 1.3064 1.l 1S2 85.36 1.5479 1.2767 82.48 1.6478 1.5071 91.46 1.7S70 1.5524 88.36 

Prod11CCr scMcel 1.4328 1.2355 86.23 1.8862 1.4228 75.43 1.3064 1.2487 95.59 1.3S76 1.2650 93.111 ·I 

Penon1I services 1.9743 1.3809 69.94 2.S667 l .6142 62.89 1.8606 1.7441 93.74 2.0186 1.7884 88.60 

Social seMcel 2.0499 1.2114 59.10 2.5114 1.5134 60.26 1.1895 1.1415 95.97 1.3362 1.2492 93.49 t 
-- -- -- ---- -- ---- -- ---- -- I 

Ave nae 2.5740 1.2834 56.S8 3.0875 1.4711 S3.16 l.89S9 1.5477 83.58 2.0276 1.5962 79.94 11 
' I 

Sowus: Sec table 111.l. 
N<*: ntr • Ratio of domestic to tot1l output multipliers 
al 19"'3 and 1985 for Singapore. 
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Tllltle Ill.JS. ~Ir '-·Induced output mahlplien In Mlett9d tountries, 1979 and ltl!lll 

China Indonesia Jap1n 

l CJllS 197S 1985 1915 1985 

-----
Sec1or l.D I.YD LYD/LD LD I.YD I.YD/LO LD LYD LYD/l.D l.D I.YD l.YD/1.D LD 1.YD l.YD/l.D 

food crop l.402S 3.936.S ~.69 1.0770 1.3738 127.56 1.1337 1.4661 129.33 1.5339 1.8933 123.43 1.5897 1.9674 123.76 

Commcn-ial crop 1.5042 4.0194 267.21 1.1690 1.6179 138.40 1.4069 1.9071 135.55 1.5321 1.9105 124.70 1.6429 2.1991 133.86 

l.Msloct 1.6863 4.1970 248.89 1.1170 1.4691 131.51 1.4493 1.8230 llS.79 2.36911 3. 1757 134.01 2.4878 3.5209 141.53 

Foresuy 1.4014 3.6524 260.62 1.1644 1.5110 129.77 1.1879 1.5219 128.11 1.9194 3.5976 187.43 2.o:m 3.4768 170.98 

FIShin& 1.4965 4.0119 268.09 1.1710 1.4817 126.54 l.2SIO 1.5891 127.02 1.8282 3.0550 167.10 1.9885 3.1051 156.15 

Mininc J.7300 l.7414 158.46 1.0515 1.1010 104.70 1.2116 1.3447 110.99 J .9240 3.5445 1114.23 1.9861 3.4027 171.32 

Food. beverages and tobacro 2.1407 3.7~ 174.75 1.8297 2.1867 119.Sl 1.9663 2.3418 119.10 2.2788 3.1'702 139.11 2.2007 3.1951 145.111 

Tutilcs and lcatller 2.4409 3.7112 152.0S 1.7754 2.2264 JlS.40 J .8401 2.2307 121.23 2.4182 4.07.59 168.SS 2.2912 3.8724 169.01 

Wooden pro11l:cts, pulp and paper 2.2255 3.394t 152.53 1.6978 2.1293 12S.42 J.7806 2.1491 120.70 2.3326 3.82.59 164.02 2.2730 3.6722 161.56 

Pnnti"I and publishing 2.2684 3.3097 14S.90 1.33114 1.7565 131.24 1.6162 2.1307 131.83 2.2213 4.1334 186.08 2.0797 3.8S8S 18S.S3 

Chemicals. excluding renilizer 2.1267 3.0243 142.20 1.5949 1.9635 123.11 1.4263 I. 7664 123.BS 2.2767 3.4758 152.67 2.2310 3.3310 149.31 

l'enilizer and pesticides 2.3477 3.2486 138.37 1.29S3 J.5351 118.52 1.5433 1.7938 116.23 2.4852 3.7521 150.98 2.2635 3.3724 148.?9 

Petroleum prodllCIS J.9763 2.6448 133.83 1.8159 1.9415 106.92 1.7317 1.8994 109.68 1.4546 J.7768 122.IS l.2'120 1.4805 117.32 

Rubber and non-metallic prodllCIS 2.117S 3.lllS 146.94 1.6867 2.2203 131.64 1.592.5 J.8926 118.114 2.2194 3.7S27 169.09 2.136.S 3.5339 165.41 

Iron and steel 2.0293 2.6944 132.78 1.5415 1.7776 115.32 1.5991 1.75S7 109.80 3.0494 4 1460 135.96 2.9913 4.1431 138.SO 

Nocl-rerrous and other metal products 2.2319 3.0331 135.90 1.43114 1.7090 118.82 1.6194 1.9211 118.63 2.2614 3.7447 165 . .59 2.2884 3.7069 161.99 

Industrial machinery 2.2030 3.0234 137.24 1.22.Stl 1.4147 115.41 1.3011 J .5092 115.99 2.442S 4.1447 169.69 2.36115 um 161.80 ' Tl'UllipOft equipment 2.4102 3.2459 134.67 l.300l 1.6453 126.48 J.4388 1. 7469 121.41 2.5930 4.2321 163.21 2.6854 4.2393 157.17 

Other man11fK111rini 2.2968 3.3949 147.81 J .6620 2.3701 142.61 1.6370 2.0653 126.16 2.2349 3.9514 176.81 2. 189.5 3.6903 168.55 

F.Jectririty, ps and -•er 1.7317 2.2881 132.13 1.5015 1.8907 12.5.92 2.3043 2.6487 114.9.5 1.6612 2.7122 163.26 1..5965 2.3278 145.81 

Constniction 2.3603 3.5?99 149.55 1.6101 l.1123 131.19 1.8501 2.3689 128.04 2.2846 3.8794 169.81 2.2002 3.81175 176.69 

DilitributM 
scMcci 1.7986 3.2281 179.48 1.2.S9 l 1.5608 123. 96 1.36115 1.7558 121.30 l.772S 3.4989 197.40 1.6304 3.5543 118.01 

Communic&tiolls 1.Sl29 2.517S 164.23 1.4881 2.3018 154.68 1.4894 2.0502 137.66 1.3687 3.3834 247.19 1.3803 2.9.591 214.311 

Prodl!C'er services 1.2876 1.5619 121.30 1.2319 1.5497 llS.79 1.2742 l.6731 131.31 1.6130 2.7007 167.44 1.6803 2.7781 165.Jl 

fcnonal SCMces 2.01a2 J.ml 186.96 1.6439 2.1241 129.21 1.7293 2.2027 127.37 1.11175 3.2943 181.2.S 1.7712 3.162.5 178.55 

Social SCMces 1.9480 3.6904 189.45 1.1067 2.7022 244.18 1.1527 2.8062 243.45 1.6090 4.0082 :z.49.11 1.5767 3.7939 240.62 

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Avenge 1.9SOS 3.2.5116 172.39 1.4151 1.8335 130.53 1.5347 1.9369 127.74 2.0578 3.4167 167.70 2.0317 3.3101 164. IS • "' .... 
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M1l1yai1 Phillppinca Republic of Korn 

l«m 1985 197S 1975 191.5 

Sector LD LYD LYD/LD LD I.VD LYD/LD LO LYD I.YD/LO l.D LYD I. YD/l.D LD I.YD I.YD/LO --
food CfOlll 1. 2358 t. 3944 112.83 t.1830 t. 3065 110.45 t.1918 3.8111 319.78 1.2353 1.3746 111.28 1.3292 1.5134 113.86 
Commerrial m:>f11 l.15S9 1.3353 115.52 1.2034 1.3490 112.10 1.19'6 3.2651 273.10 l.lla 1.7356 115.70 1.4911 2.0007 134.17 
Livatock 1.7187 t.9724 114.76 1.9733 2.1700 109.97 1.5306 3. 7660 246.04 2.0591 2.4282 117.93 2.4230 2.9531 121.91 
~ry 1.1317 1.4654 129.49 1.3615 1.5745 ll5.65 J.2011 2.5463 211.99 1.3113 1.8822 143.53 t.22U 1.7297 140.76 
Flllli111 1.1587 1.3516 ll6.65 1.1092 1.2614 113.72 1.l 78S 3. 1156 264.37 1.5273 2.2126 144.87 1.5889 2.3152 146.34 
MilUft& 1.1418 1.3573 118.87 I.I 048 t.2372 111.98 1.3424 2.4731 l&U9 1.4523 2.5407 174.95 1.6159 2.79115 172.12 
food. bewnp Ind tobl«'O 1.BSS2 2.0723 111.71 1.9636 2.1420 109.09 1.9558 3.7$00 191.74 1.9757 2.2141 112.07 2.1260 2.4957 117.39 
Textiles Ind leather 1.6719 2.'"3 120.12 1.7142 1.9571 114.17 1.7871 2.9134 163.03 2.2030 2.6723 121.30 2.2310 2.1935 129.70 
Wooden ptodllCtS. pulp 1nd piper l.5'798 1.9651 124.39 1.9028 2.177S 114.43 1.7990 3.3399 l&S.65 1.6024 1.9500 121.69 1.8768 2.3958 127.65 
Prin1ifta Ind publislUq 1.51ml 1.8611 123.19 1.4664 1.7250 117.64 1.4157 3.2088 215.98 1.91163 2.6615 134.04 2.0764 2.9890 143.95 
Chemicals. elldudiq fertilizer 1.8913 J.1593 114.17 l.5.S7S 1.7894 114.89 1.7185 3.2067 186.60 1.7447 2.057S 117.93 1.8782 2.3631 115.82 
fertilizer Ind pe11icidea 1.S935 t.8597 116. 71 1.5086 t. 71 35 113.58 1.4108 2. 1894 1.55.11 2.3091 2.7089 117.32 1.1314 2. 1927 119.27 
Petroleum pfOduns 1.0628 1.1932 112.26 1.4884 1.S772 105.96 l.1623 1.4836 127.64 l .'2344 1.3167 112.34 1.1093 1.1617 104.72 
Rubber and non-met1llic producu 1.7088 2.0039 117.27 1.7JOS l.9SSO 112.97 1.816!1 3.0264 166.S8 1.9041 2.3754 124.75 1.9311 2.6432 136.17 
lroa and 11ecl 1.9519 2.2006 112.74 1.7040 1.8124 106.36 1.3727 2.0114 146.S3 2.1861 2.444D 111.10 2.6178 3.0263 115.60 
Noa-renoua and 01her me1al prod11Ct1 1.6467 1.9164 116.JI 1.6540 1.8166 109.13 ?.7800 2.8677 161.11 1.9962 2.4123 120.85 2.032i 2.6148 128.63 
lnd1111rill mld\inery 1.6012 1.8964 111.44 1.3147 1.4769 112.34 1.9114 3.192.S 166.42 J.77SB 2.1556 121.39 l.89S9 2.4695 130.15 
Tnn.tpon equipment 1.6664 1.9378 116.21 1.2497 1.3607 108.a 1.6770 2.7110 161.66 1.1201 2.2977 126.24 2.0360 2.6664 130.96 
Other manuf1C1unna 1.2953 1.1042 139.29 1.4548 i.7026 117.04 J.1141 2.935S 161.81 1.1732 2.2886 1:2.11 2.0486 2.7651 135.01 
fJectririty, pa and Wlter 1.4727 l.660S 112.75 t.sM7 1. 73911 l 09 .! I 1.8544 3.0061 162.10 1.8152 2.24S9 123.05 l.4350 1.7605 122.61 
Coutl"llC1toft 1.9181 2.2432 116.95 1.7165 t.9490 113.54 1.9796 3.6331 113.53 2.0475 2. 7862 136.08 2.07SO 2.9422 141.79 
DiatribulMi ICMcu 1.4061 l.CJ061\ 135.S9 1.3634 1.7228 126.36 1.3929 3.2872 235.99 1.4307 1.131S 121.02 1.5158 2.1312 140.60 
Communications 1.3315 2.0674 tSS.27 1.1000 1.6889 1S3.54 1.5090 3.8096 152.46 l.3020 2.0502 157.47 1.1760 UJOO 155.62 

~ 
Prodllc.'er seMC'es 1.3033 1.6424 126.02 1.1526 1.5166 121.08 1.3406 2.6116 200.04 1.4392 1.9451 llS.IS I. 7I08 2.4SSO 137.116 

' 
Pcnoul1C1Mt'cl 1.6583 2.0286 122.33 l-'187 1.8368 120.9S 1.7749 4.0319 227.SS t.4099 2.066ol 146.57 1.5137 2.4914 IS7.:U 
Social ICIYices 1.0903 2.3027 211.20 t.3533 2.071S IS3.07 1.0000 7.4309 743.09 1.2792 2.8565 223.30 1.5161 3.0791 203.00 

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- I 
A.verqe 1.4907 1.8310 124.28 1.4822 1.7165 116.SO 1.5451 3.2193 219.01 t.7043 U147 131.99 1.7872 2.4111 IJS.92 
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Sinppore 1'hailand 

1973 198.S 1975 19IS 

Senor LO I.YD LYD/LD LO L YD L YD/l.D l.D LYD LYD/LD ID l.YD l.Yl>/LD 

food m>pa .. .. .. .. .. .. l.1890 1.3611 115.06 1.3753 1.6724 121.60 

Coauftertial Crop& l.llCll 1.3991 114.61 1.3990 1.4794 105.74 l.lSll 1.6311 120.41 l.217J 1.7111 133.44 

u-toril 1.7167 1.8107 109.55 l.5518 1.6217 104.96 1.8341 2.0BIB 113.46 1.9613 2.2961 116.69 

fotatry .. .. .. .. .. .. 1.1S68 I .ll* Ill. I I 1.3955 1.7249 123.61 

F"•ac l.l020 1.4118 1'3.81 1.3775 1.4945 lOB.49 l.l7S6 1.6120 122.21 1.5250 1.9\51 125.63 

Miailla 1.3109 1.6963 129.40 1.5092 1.6413 IOB.12 l.2221 1.S20I 124.37 l.4641 1.1190 121.21 

food, bcwrqa and 1obam> 1.3234 1.4 707 111.13 1.4058 1.4580 103.72 1.9308 2.2439 116.22 1.9825 uw 111.46 

Tulilc and leather t.2078 1.45111 120.73 USB7 1.2966 103.01 1.93U 2.3459 121.46 1.9743 2.4509 124.14 

WoodH prodUCU. pulp and paper t.2'1'02 1.4913 117.41 1.5061 1.5879 105.43 1.7617 2.1071 ll9.l3 1.6613 2.0402 122.11 

Printiq ud publilhi"I U456 1.5915 127.93 1.3791 1.4472 104.19 1 .. 5321 1.1826 122.82 1.6331 2.0789 127.30 

Olc1aicall. elldudiftl fcniliier 1.2178 1.4960 116.16 15096 1.5141 104.93 1.6414 l.9966 121.64 l.5644 1.9310 123.43 

Pcnililer ud pca1iridca .. .. .. .. .. .. 1.6326 1.9399 111.12 1.3753 1.6023 116.51 

Peuolcvm prodllt'1& 1.0696 1.1221 104.98 1.2212 1.2.556 102.81 1.1457 1.3456 117.46 1.2182 1.2930 106.13 

Rvbbcr and --metallic prodvcu 1.1379 1.2294 IOI.OS I. 711119 1.8213 I 06.58 1.6981 2.0971 123.50 1.?908 2. \921 122.45 

Iron and steel 1.3121 l.5679 1!3.l9 1.5005 1.5143 105.59 1.6900 1.9214 113.69 l.71112 2.1431 120.32 

Noe-fcmiua and ocher metal prodllCU 1.4447 1.1091 118.31 1.5379 1.6263 105.75 1.1747 2.1093 118.15 1.6393 2.0492 125.01 

lndvltrial mKhillCI)' 1.1981 1.4211 111.61 1.3603 1.4243 104. 70 1.5974 l.9173 120.03 1.4710 l.1931 121.74 

Tnnapon eqvipmc1U 1.4129 1.1159 121.52 l.5726 1.6696 106.17 1.6444 1.9219 116.811 1.6723 2.0370 121.11 

Other 1Uavfanvri111 Ul66 1.4600 120.01 l."15 1.3967 104.90 1.56.SI 1.1912 120.711 UZ97 1.9376 126.67 

Elenridty, Pl and -•er 1.2451 1.4543 116.80 1.6058 1.7263 107.51 1.7104 2.0006 116.97 1.1610 2.2089 111.70 

Conltrvc'lioa 1.2616 1.6379 129.IJ 1.6090 1.6809 104.47 1.1397 2.2261 m.oo 2.0249 2.5202 124.46 

DistribvlM ICMcca 1.3199 1.6722 126.70 1.6640 1.7920 107.69 1.3611 1.1957 139.21 1.4556 1.1921 130.04 

c.om111vaicalionl 1.1152 1.4019 125.71 1.276'7 1.5321 120.06 1.5071 2.1210 140.73 1.5524 2.1215 136.66 

ProdVC"er •Mee& t.23S5 1.5561 125.95 1.4221 1.4970 105.ZI 1.2487 1.5446 123.69 1.2650 l.60ll 127.19 

Pe~I arvicca UP 1.7532 126.96 1.6142 1.6803 104.09 1.7441 2.2305 127.19 1. 71114 2.2366 \ 25.06 

Sorial ICMcea 1.2114 1.9369 159.19 l.5134 1.5455 102.\2 l.\415 2.4136 217.57 1.2492 2. 7S 16 220.26 

-- -- -- -- -- -- -- -- -- -- -- ·--
Awnp 1.2134 1.5524 121.06 1.4711 1.55117 105.99 1.5417 1.9159 124.19 1.5962 2.0207 127.51 

~ Sec 1ab1c nu. 
Now; l.D • direr! and indirert dolllcs1it' ovrpu1 111vlllplicrs; L YD • domcsllc ou1pu1 111ulllpllers inclvdln& lnn>111•·lnduccd •tfeCI; 

L YD/LO • n1k> ol L YD 10 W. 
11 1973 and 191S for Sinppore. 
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IV. Privati7.ation 

The two most important objccti,·es of privatization 
arc the impnwcmcnt of economic cfficicnq and the 
reduction of public budget deficits. Deficit reductions 
should occur directly a.'i the result of the privatization 
transaction. while cfficicnq gains occur in the longer 
run as new management implements changes in 
enterprise operations. 

However. cfficicnq at t~c enterprise lc,·cl depends 
less on ow·ncrship than on market structures and such 
factors as company organization and management 
inccnti\·es. and efficiency gains from cffccti\·c competi­
tion arc likely to be greater than gains from change of 
ownership. Competition is \"ital to efficiency. and in 
competition the most powerful inccnti\·cs arc success 
and failure or bankruptq. Competition by itself will 
not ensure economic cfficicm:-y·. nor will any other 
factor such as pri,·atc owncrshi? without competition. 
Maximum efficiency gains will result from privatization 
which is integral to overall price liberalization in factor 
and product markets. The divestiture of State-ow ncd 
enterprises in the indu!itrial sector holds the promise of 
higher efficiency since most industrial products arc 
tradablc and therefore subject to competition from 
imports. However. in practice. this promise can be 
realized only where the di\·cstiturc is preceded by trade 
liberalization. by the credible threat of liberalization. 
or by measures to facilitate domestic production by 
competitors. 

While !here is a considerable commi1mcnt to 
di\·cstiturc by the Governments of numerous devel­
oping countries. lhis commitment has nol been 
matched in practice by the speed of di,.·cstiturc. 
C onscqucntl~. efficiency gains and especially urgently 
required public deficit reductions have also been 
delayed. These delays have occurred because of the 
\cry considerable constrainls to di,.·esti1urc arising 
from economic condi1ions in these countries. including 
difficulty in mobili1ing reo;ourccs arising from an under· 
dnclopcd financial and capi1al marker infras1ruc1Urc. 
low domcs1ic savings rates. distoned prices in factor 
and product markers. a weak administrative capacity 
and lack of foreign invc!>IOr interest. These conditions 
al'>o rctlcct the hmitcd applicability of what can be 
learnt from privatization in ind11striali1ed countries 
such as the United Kil'lgdom. Given the lack of foreign 
imcMor interest and weak institutional and administra· 
ti\e capacity. some of th: benefits of full divestiture 
could be obtained b~ divesting operational manage­
ment and c,mtrol to the pn\atc sector. with as!>ct 
ow ncr">h1p retained b~ the State. Full di\·cstiturc 
mrnh ing asset transfer 1s likely to be gradual and 
confined gcnerall~ to some m1ddlc-mcome dc\clopmg 
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and Eastern European countries, to countries with 
the required institutional and administrative capacity. 
and to countries and sectors attractive to foreign 
investors. 

While it is clear that pri,·atization has to be seen as 
an integral pan of pricc liberalization including thc 
removal of tariffs and other forms of protection. thc 
most powerful justification for various forms of 
protection in the early stages of industrialization. as 
well as for the important rolc of the State in initiating 
and facilitating the industrial developmcnt process if 
necessary through State ownership. has bccn the infant 
industries argument. Howc,.·cr. this justification was 
nc\·cr for the permanent protection of industries. 
whether Statc-owncd or pri,·atcly owned. After all. 
infants should grow up. This justification has lost much 
of its force in pans of Latin America. which ha\"c bccn 
independent for o\·cr 100 years. Similarly in pans of 
Asia. there has been either a rclati\·cly maturc 
industrial tradition. or new industrial de\·clopment has 
becn uniquely successful. Ne\·crthclcss. in some other 
regions or subregions. the infant industries argument 
retains much of its force. Thus. in much of Africa. 
industrialization and indeed the dcvelopmcnt process 
itself. dates only irom the 1960s. while in Eastern 
Europe and the formcr USSR the problems of transi­
tion following a period of between 40 and 70 years of 
suboptimal economic planning arc severe. and industry 
needs to be .. born again ... The possibility of di,·csti\ure 
to foreign in\'cstors is especially important. since 
foreign direct im·cstment brings n :w skills. capital and 
expanding markets. Perhaps more important than the 
invcstmcnt is the foreign contribution to sicill. in 
particular to the management skills required for large 
industrial undertakings. While many skills can be 
learnt in technical schools and universities. the 
management of large enterprises is best learnt through 
actual practice. Mose dc\'eloping countric .. achic\·cd 
political independence only in the period following the 
Second World War. so that it was not surprising tha1 
despite the benefits foreign direct in\·cstmcnt could 
bring. for many years after independence such 
in\·cstmcnl was \·iewcd with suspicion. The issue m the 
last decade of the twentieth ccntur) for mo\I 
developing countries is whether. hning O\ercome the 
reaction against the imperial pasl. their managerial and 
entrepreneurial class ha .. 'IUfficient skill and capacity 10 
~ci1e 1hc opportunities opened by pri\·a1i1a11on and by 
foreign participation in pri\at11a1mn. A different Mue 
confronts Cimernmcnh in Eas1crn F.uropc: havmg 
c'caped from o\cr 40 year' of ngid central plannmtt 
and bureaucratic cantrol. the 1cmp1a11on to ptH\UC 
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forms of ninetttnth-cenlury capitalism •·ill be strong.. 
Go\crnmcnts still ha"-c an imponant job to do 
facilitating industrial dcvclo>pmcnt in ck\-cloping 
oountrics. as v.-al as in the countries of Eastern Europe. 
The problem for Governments is to decide the fine 
balance bct•ccn too mu\."h and too little inteo-cnt!on. 
bct•ttr: tO<.' much and too little protection. and 
bet•·ccn coo much and too little pri"-atization. 

One similarity bct-.-crn major Brazilian steelmaker 
l7siminas. telecommunications monopoly TclC'kom of 
Malaysia. or leading Czcchoslo\·aL. car maker Skoda. 
and relati"·ely tiny enterprises such as Nyambal 
Sav.-mill of Gambia. food production enterprise 
Hano"er Spices of Jamaica. or Taal Volcano tourist 
rcson of the Philippines. is that all were Statc-ov.--ned 
enterprises (SOEs) just a few years or months ago. and 
today all arc pan of a growing private sector in their 
respccti"·c national economics. Privatization became a 
major economic phenomenon throughout the world 
during the 1980s. After three decades in which 
GO\·cmmcnts world111o·idc incrcascci the scope and 
magnitude of their acti"·ities. there has · een a shift in 
thinking away from ..-hat Governments can do via 1he 
public sector. towards greater rclianc: on pri"·atc 
enterprise. As pan of this process. chc divestiture of 
Stale assets has been placed high on the po>licy agenda 
of many countries. Practically all Governments arc 
either implementing or actively considering privatiza­
tion. Since 1984. State assets wonh an impressive 
$250 billion had been sold throughout the world. In 
1991 alone. sales of SO Es totalled some $50 billion [I}. 

The recent wa"·c of printization st3ncd in the 
United Kingdom at the end of the 1970s; since that 
time. dozens of SO Es have been sold. including some of 
the largest in the country. and 34 billion pounds 
sterling raised (2). Substantial privatizations have 
occurred in other industrialized c:>untrics. including 
Canada. Germany. New Zealand and Spain. In 'he 
United States. where G~.crnmcnt has never had as 
many assets to priva•1zc as in other industrialized 
countries. pri"·atization has focused on contracting out 
to private pro\·iders a growing proportion of State 
services. Influenced by the privatization drive in the 
de\·cloped market economics, especially in the United 
Kingdom. but mainly as a response to massive and 
growing dc"·clopmcnr problems as well a.c; to implicit or 
explicit pressures from multilateral and bilateral 
dc\·clopmcnt agencies. developing countries ha\c: 
JOincd the trend of worldwide privatization. Today, 
more than 80 developing countries of all sizes (from 
8ra1il to tiny island countries) and of very different 
poliucal and economic ideologies (from countries like 
United Republic of Tanzania which ha\·c traditionally 
favoured a prominent role for the State in the economy 
to countries with traditionally stro!!g private sectors) 
have active privati1ation plans and many have already 
privatized some SOEs. Pri\·ati1.ation has become 
fashionahle and in many countries one of the crucial 
ingredients of political and economic reform. 

If pri\at1zation of SO Es in many countries has aimed 
at reducing the role of the State, under the nc.,,, regimes 
in the countries of Ea:olcrn Europe privatir.ation has 
become the crucial test of the commitment of the 
Governments to the creation of market-based economic 
systems. This i!"I not surprising. because most developing 
countries have mixed economics where SOEs account 
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for less than one founh of GDP. •·hilc in the reforming 
Easrcm European countries this share is over four 
fifths. Decisions to privatize in Eastern Europe arc 
primarily political. while in ck\·doping COlintrics such 
decisions arc primarily economic_ Because of this 
dominance of the State sector. cxtcnsi\-c and fast 
privatization. both to improve economic performance 
and as a step towards dismantling centrally planned 
economi.: systems. is considered a top prioriry for 
reforms. It is a not unusual opinion 1hat the future of 
today·s burgeoning democratic mo\-cmcnts in that 
region •·ill ~ highly dependent on the sua.-css or 
failure of their priva1ization process. 

The am<'t1nt of pri\-atization in da-cloping countries 
during the 1970s and 1980s and more r~ntly in the 
formerly centrally planned economics of Eastern 
Europe: varies significantly from one region to another 
and within regions_ In spite of these differences. t•·o 
main conclusions can be drawn aboul pri\·atization 
experiences in these two groups of countries. First. in 
both regions the pace of privatization has begun to 
accelerate. The number of pri""lltization transaaions 
that have taken place in dcvdoping countries amounts 
to O\'Cr 1.000. and to over 4.500 if extensive 
denationalization in Bangladesh. Chile. Mexico and 
Pakistan arc taken into account. The world..-idc 
privatization leader is. ho•-cvcr. Eastern Europe. In no 
country of the world has the pace of pri\-atization been 
as rapid as in the fo·c new states of reunified Germany. 
where aboul S,500 companies hnc been sold off in less 
tb%n two years {3)- Three other Eastern European 
countries. Czechoslovakia. Hungary and Poland. have 
also privatized close to 1.000 larger State enterprises. as 
well as thousands of shops. restaurants and other small 
businesses. Second. in both groups of countries almost 
every Government has failed to reach publicly 
established privatization tar~s. 

The complexity of privatization has slowed down the 
pace desired during the 1980s for its implementation 
and has left privatization objectives unachic"·ed. This 
complcxit) suggests that the selling-off of State-owned 
assets is likely to remain high on the policy agenda of 
most countries in the current decade. The more 
compelling reason however. is that factors which 
motivated policy makers to consider pri"·atization arc 
today as valid as IO years ago. h•rthcrmorc. the 
significant movement towards economic pragmatism in 
Africa and especially Latin America has accelerated. 
and the profound political change in Ea.c;tcrn Europe. 
umhinkablc a decade ago. has put privatization at the 
centre of economic reform. 

Privatization is a global trend that involves 
busincncs of very different sizes and cuts across 
practically all sectors of the economy. Governments 
arc turning over to the private sector control of a wide 
range of activities from State tclccommunication!'i and 
other public sector utilities, from banks and insurance 
bu5incsscs to SOfa in the industrial. trade and tourism 
5Cctors. Thus industry is only one of many sectors in 
which privatization has been taking place. but as 
country experience indicates a very important one. 
Although the process 1s in many respects not c;cctor· 
specific. there arc issuci. which dminguish pri..-ati1ation 
of industrial asscls from the privatiration pattern\ in 
other scctorc; of the ec:onomy, especially in public utahty 
sc~tors. However. relatively little 1s known current!) 
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about the rdat!\·e importance of industry in the o\·crall 
pmauzauon process in da·doping and Eastern 
F.uropcan countries. either in terms of their number or 
the ; alue or State-owned asuts transferred_ f\-m less ~ 
known about the economic and financial impact of 
industrial sector prin.tization_ This is not only because 
effects of ownership chan~ arc ,-cry complcll and 
difticult to mca.'lurc. but also because the whole process 
is of recent ori~n. going back less than lO years in most 
de\·cloping countries and less than three years in all 
Eastern European countries. 

In the following study a picture of irdustrial sector 
priu1i1:.1tion in de\eloping and Eastern European 
countries. of its relati,,-e importance in an economy­
wide contcllt and of its specific patterns ,-;s-in·is other 
sectors of the economy is presented. More specifically. 
the e'lercisc is intended to examine the reasons behind 
the worldwide pri\"atization trend in this sector. to 
discuss objectives and problems related to this proass. 
to rC\·ic• factors which determine the mode of 
priutization. and to drav; lessons from the p1i\·a1iza­
tion of industrial sector assets. In examining reasons 
for priutization. attention necessarily must also be 
gi,·en to reasons for the creation of State enterprises 
and for State inten·ention in economics. Special 
attention is given in the an:£lysis to how inter-sector 
differences in market structures. such as natural and 
statu!ory monopolies. on the one hand. and compe-
1iti\·e market structuro. on the other. influence 
economic efficiency effects of privatization in different 
sectors_ The study is based on two sources: on a cross­
re~onal cxaminaton of pri"11atization achievements in 
de,,·eloping and Eastern European countries. and on 
questionnaire replies of managers from 28 industrial 
companies consider~d for pri.,,-atization in dc\·clopin! 
and two Eastern European countries. 

Pri,,·atization docs not have a generally accepted 
definition. as the term co\·ers a different range of 
g<n-ernment actions in different countries. It is most 
commonly used to refer to the sale. that is to the 
transfer of ownership and control of assets of SO Es. in 
part or totally. to pri\·atc owners. There is a broader 
concept which regards privatization as transfer of 
management. and not necessarily ownership. to the 
priute sector. Leasing. management contracts and 
engaging the private sector to provide public services 
through contracting out fall into this category. some­
times called .. partial pri,:atization .. _ The main focus of 
this study is on the di\.estiture of SOEs through the sale 
of majority equity to the pri"·atc sector. although 
,,-arious forms of ··partial priuti1.ation·· arc also 
con-;idcrcd. 

A. Public ea1nprisn and the need for rriMm 

If the problem of industrial sector pri\iatization in 
dc\clop1ng countries i!\ to be approached in a 
developmental context. it is necessary fir!\t to 
understand the factors which led co a strong public 
sector upansmn in the industrial 'iCCtor of these 
countries in the three decades prior co the 1qg0s. and 10 

determine whether these factors remain rclc .. ·ant. and 
second. hl identify the factor:'\ which arc behind the 
current pn\ati1a11on dn\·c. 

I. RlltiOIUll~ /or ntdlistilt iatlastrilll ,.Mk 
ntnprisn 
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According to economic literature. the main economic 
ugumem in fu-uur of dife\.""t go,·crnmcnt in,·olvcmcnt 
in production acti,itics. and therefore also in industry. 
is to respond to different forms of market imperfections 
or failures which pfC\-ent economics from :&chiC\ing 
efficient resource allocation. A major concern in this 
context has been a seemingly inc,·itablc tendency in 
cenain markets towards monopoly. especially 111.·hcn 
technological factors imply that only one producer can 
fully exploit naibble economics of scale. The 
establishment of a public enterprise may be justified as 
a mechanism to regulate such a natural monopoly and 
to meet compelling social objcctm:s which the priva1c 
market would ignore. Ho111.-e\cr. public ownership is 
not the only instrument 3\'ailable to correct market 
imperfections~ this same objective could be achienti 
also through trade liberalization or the use of 
regulatory pro\·isions. 

Although efficiency and equity considerations hue 
played a certain role in establishing public enterprises 
throughout the world. many other factors~conomic. 
political. social-have to be taken into account to 
prcvide a more comprchensi\-e uplanation of why the 
preferred mechanism of public intervention has been 
through public ownership. that is. through creation of 
SOEs. To trace the origins of industrial public enter­
prises in developing countries. one has to go back to 
colonial times. In many former colonies. most mining 
and manufacturing enterprises were in the hands of 
colonial o;A.·ncrs. or in the hands of minority groups 
closely identified with the colonial power. an identifica­
tion that was at the same time political, economic and 
social. In other developing countries, foreign corpora­
tions were often blamed for perpetuating racial 
cxclusi\·cness. foreign dependence and economic 
backwardness. and accused of despoiling the national 
patrimony and of exploiting countries" human and 
physical resources_ MorcO\.-cr. for many developing 
countries, the ahcrnati\'C to foreign private investment 
was not domestic pri"·atc investment_ The private 
cntrcpr.:ncur class in many cases did not ha\-c the 
capacity to undertake major investment; in other cascs 
it was too closely identified with the former imperial 
power. Moreover. it was widely thought that public 
sector enterprises and where necessary nationalization 
would bring about structural changes of the economy 
and would provide Governments with additional 
savings and investments. This reasoning was based on 
the hypothesis that public ownership. in contrast to 
indigenous or foreign private ownership. would direct 
in,,·cstmcnt into priority areas determined by planner<-. 
leading to a rise in aggregate levels of saving.-; and 
investment, and welfare benefits for the population as a 
.,.hole. 

It should be noted that nationalization:co have shown 
little correlation with the ideological bias of Govern­
ment!\. as both left- and right-wing regimes have 
actively intervened in taking over foreign firms. 
Foreign oil and mining companies. for namplc. have 
been na1ionali1ed by many African Gc.\icrnmcnts 
openly committed to central planning. a~ well as b) 
many highly conscrvati .. ·c regimes in Western Asia and 
Latin America. ~a1ionali1a1ion of foreign firm-; in 
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JC\d••ping Ctlun1nc-- tl\locd more 10 n;uionahsm ;1.nd Ill 
1he p.:rc.:ph••n ,,f public ownership as 3 na.--osary 
C••un1er\loeigh1 10 forcig.n ll\loncnhip 1han to any 
doctrinaire belief in central planning t(4). P- 17). This 
doo ntll mean 1ha1 idClllogii.--al reason...,. ha\·e nol had 3 
r••lc in enCllUraging 1he establishment of State 
cntcrpn .. cs in de\cloping countries_ On the contruy. 
stwng anti-capitalist sentiment. a pronounced mistrust 
oi the free enterprise system as the t.-ausc of mass 
pO\crty and Sl~;al imb3lancc. and the association of 
coloniali .. m wi~h exploitation as well as the post-\loar 
ascendancy of a leftist intellectual dimate. the suPJ>Ort 
for independence \lo·hich had come from Go\·emm.:nls 
committed to central pl3nning and the sccmin~ success 
stories offered by models of rapid industrializ:Hion 
bas-=d on central planning arc some of the factors which 
prompted many· dc\·cl•lping countries. especially in 
Africa. h> accept one form or another of centrai 
planning ((5), p. IJ)_ Following the c1.periencc of 
t.-cntrally planned economics in Eastern Europe. \lo·here 
public •lwncnhip had bttn seen as a necessary 
condition for the establishment of socialism and was 
1hercfore ad\·ocated as an end in itself. GO\·crnmcnts in 
many dc\·cloping countries with an orientation to·.vard 
central planning have strongly encouraged the scning­
up of State enterprises. 

Although expropriation of enterprises contributed to 
1he gro\lo·ing stock of State enterprises in dc\·eloping 
countries. the large<ot number of SOEs was established 
in areas v.-here production activity pre,;ously had not 
been de,·elopcd domestically. Beside the fact that local 
printe entrepreneurs were in shon supply in man~ 
countries. especially in Africa. pri\·atc sector acti,;ty 
was. and to some exlcnt siill is. highly constrained by 
high risk uersion and little access to adequate levels of 
in\·cstmcnt capital. During the early stages of industrial 
development. as lewis has remarked [6]. if the rate of 
industrialization \I.ere left e1.clusi\·ely to decisions made 
by pri\·ate enterprise. it would nearly always be below 
the economic rate_ The private sector would have 
difficulty in o\·ercoming the initial costs to be faced in 
countries wi1hout an industrial sector. When the 
industrial sector firs! begins to grow its productivity is 
low; i1s labour force untrained; its public utilities 
generally expensive and inefficient; the network of 
numerous firms supporting each other yet to be 
de\·elopcd. The "infant industries" argumem has been 
accepted by almost all economists since 1800. and has 
been adopted by all countries in the early stages of their 
industrialization. Protection was the norm in the 
early s1agcs of industrializa1ion in the United 
Kingdom. Germany. France. 1he United Stal~ and 
Japan. If a Gm·crnment belic\·cs that new industries 
which wc.uld prove profitable arc being neglected. it 
ha~ a pioneering function to fulfil; if risk is the obstacle 
a_-; it so often is. it can itself shoulder 1he risk of 
pioneering. whe1hcr by putting up the capital or some 
pan of it. or by guaranteeing the inlcrcst on private 
cap11al. or by subsidi1ing or protecting the industry in 
other ways. Japan more than any other country had 
showr. how effective such pioneering leadership can be; 
nearly every ind11s1ry s1arted in 1hat country ~1wcen 
1870 and 1900 wu starred on the initiati\c of the 
Government. and mostly in factories opened and 
opera1cd by the Government and ~old 10 privatl'! 
enterprise when the: 1ee1hing 1roubles wr,re past. The 
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pioneering function is !>:&rticularly important bea~ 
of the high incidence of failure enn in industries •·hich 
C\·cntually pro\-c \-cry profitable. Moreover. the more 
successful economies of Asia. such as Malaysia. 
Republic of Korea and Taiwan Province. did not 
entrust to the market or to foreign im·cstors the 
responsibility for deciding which of their industries 
would prosper and which \lo·ould faiL Instead. 
Go,·emments formulated industrial strategics and 
strategics cf industrial upgrading. based on forecasts of 
market de,·elopments and assessment of whic' u1fant 
industries could be e1.pected to can-e out a competiti\·e 
niche in the v.-orld market. and those which could not. 
To ensure that the beneficiary industries ""oulri not 
becoOK protection-dependant. and would become 
intcmation&lly competiti\c onr time. fiscal and other 
support was prO\;dcd on a declining scale_ Moreo\·cr. 
c1.change rates were set lov; to encourage exports and 
discourage imports. and to encourage sa\·ings and 
discourage consumption_ These key prices were set to 
ensure that the signals they emit conform to national 
priorities. such as aggrcssi,·e eitporting and relative self­
sufficicncy in food (7). 

Thus State enterprises Y+ere created as a result of 
go,-ernment de\-elopment strategi~ aimed at over­
coming critical bonlcneclts in the ~conomy and at 
steering. strengthening and diversifying the economic 
structure of poorly developed countries_ In the 
industrial sector. this orirntatwn led to a process of 
industrial development with strong or even decisive 
public sector participation in all segments belie,·ed to 
have significant linkages effects. Basic industries, such 
as iron and steel. chemicals. heavy engineering, fertil­
izers and petrochemicals. have bttn most commonly 
seen as industries with a strong catalytic function in the 
process of industriahzation by providing inputs to 
other manufacturing branches. In many developing 
countries. Governments also entered into those 
segments of industry which were considered to have 
strong development potential, such as electronics in 
Brazil. aircraft manufacture in Indonesia. and prac­
tically all tcchnology-intcnsi"·e activities in India ([4), 
p. 18). Similarly. the import-substitution economic 
development strategy has led to the establishment of 
the manufacturing branches producing consumer 
durables. In some countries. automobile assembly 
plants arc a well-known CJ.ample of this kind. National 
security rea.'ions which opt for a strong national 
defence sector were sometimes added to the above 
justifications for strong government involvement in 
some industries. Public enterprises in industries which 
provide \·ital products have often been established with 
a conscious choice for 'iecurity and self-reliance over 
profi1. and the desire: to control the so-called 
"commanding heights" of the economy. 

Until the mid-19!10s. imcrnational financial institu­
tions and bilateral aid-gi\·ing agencies had been 
instrumental in encouraging 1hc creation of public 
enterprises. In these instilutions and agencies there was 
s1ill a strong belief in the "urge to develop" and the 
infant industries argument. A fair number of public 
cntcrprise!i in developing countries was created with 
loans and technical assistance from the World Bank 
and other multilateral financial in~ti1utions which by 
their conslitutions lend only with sovereign guarantees. 
Tran:>nalional corporations operating in developing 
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<=••untno ha"e ab.,, preferred to h;ne a State enterprise 
a'.' a bu .. mcss panner in the h••st country. Such arrangc­
menh were e:\pccted usually to gi\·e the transnational 
1.·orr-.lration accos to \arious ad\·antages. such as less 
gll\emmcm control of business operations. reduction 
or e\·en elimination of potential import competition 
through high tariffs. financial ;assistan1.-e. tax conces­
sions and political connections [ll]. 

Justifications for the creation of public enterprises 
ha\·e Jeri\·ed also from the \·iew that they can be used 
as an in'>lrument for in.:ome redistribution. Although 
employment generation has rarely been the explicit 
~'bJCCll\e tor semng up State enterprises. Go\·crnments 
of many· de\·doping countries h3\·e found it necessary 
to pre\·cnt business failures and to take o\·cr loss­
making pri\·arc companies to protect employment of 
citi1ens working in these companies. 

2. Focton 6dtiaJ prirllti:llliOll 

It is widely belie\·cd nowadays that performance of 
public enterprises.. including public sector industrial 
enterprises. has been poor and disappointing. and tha1 
lhey ha\·c nol accomplished the objccli\·es for which 
rhey were established. Public enterprises 111o·ere expected 
ro build a country·s infrastructure. to contribute to 
production and achie,·cment of self-sufficiency in basic 
goods and sc:r\"ices. to promote employment and reduce 
mass ptl\·cny. to sc:o·c as instrumcnt!i> for enhancing 
national economic dc\·elopment and so\"ercignty. to 
generate surpluses for capital accumulation and to be 
economically efficient and financially profi1able. In the 
indusuial and manufacturing fields. public enterprises 
were: also often created with the cxp:ctalion that they 
would con1ributc to gO\·ernment rc\"cnues. 

To c\·aluate the o\·erall performance of a public 
enterprise is a \·ery difficuh. if not an impossible. task. 
as the degree of attainmcnr of each indi\"idual objecti\"e 
set for the enterprise has to be measured. It is beyond 
the scope of this study to make an empirical analysis of 
public enterprise performance and to deal with the 
considerable difficulties inrnl\"ed in Ibis process; 
objecti\·es of public companies are seldom specified 
clearly. there arc prot-lems in de,·ising performance 
mca,ures and the necessary data arc often not a\"ailable 
((9). p. 11 ). Instead. a bociy of studies and reviews 
analysing public sector performance in indi\"idual 
countries or regions will be relied upon. together with 
a\·ailable limited data from indi\"idual .::ountries on 
performance of industrial SOEs. 

In contrast to rhc societal objectives of public 
enterprises which may be difficult to measure in terms 
of quantified indicators. their financial performance 
can be appraised by examining their profitability. 
Table: IV. I. presents fragmented empirical findings of 
selected empirical studies about the financial per· 
formance of the: public enterprise sector in developing 
coun1ries. 

The: fragmentary country-level information on profit· 
ability of SOEs in the: industrial sector seems to be very 
much in line: with poor profit performance: of the: public 
sector in general. This could be: illustrated by the 
financial performance: of industrial en1erprises in two 
countries of the Asian subcontinent. India and Nepal. 
In India. for c:'ample. an a\Crage rate of return before 
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interest and taxes for 250 industrial State-le,·cl public 
enterprises was only I. 7.S per cent during the period 
from 19tH/112 to 1~116/117. Ofrhis total. .Beamed profit 
continuously. l}O haJ gi\·cn mixed performances (that 
is. their financial position changed from profit to loss 
and \·ice: ,·ersa). and 137 incurred losses without faiL 
According to the study analysing these result~. the 
continuously profit-making enterprises •>perated in 
competili\·e and high-tcchnolo~· fields. The mixed­
performancc firms operated in the field of textiles. 
minerals. sugar and steel. with fluctuations in the 
demand for their products and changes in the policies 
of the: conuolling State go,·ernmc:n1s influencing their 
financial results. The continuously losing enterprises 
included jute mills. engineering firms and chemical 
units [ 10]. In neighbouring Nepal. manufacturing public 
enterprises as a group accumulated significant financial 
losses between 1984/85 and 19118/89 (o\"erall rate of 
return on assets was negati\·e). However. there were 
fi\"e manufacturing companies in the country (out of 
the total of 25) which generated profits consistently 
during this period. The best-performing companies 
were cigarette and sugar producers. while the largest 
losses were accumulated by a cement factory and jute 
mills I[ 11 ]. p. 8). 

Profitability is a panial indicator of public enterprise 
performance. which has to be applied with care where 
markets are highly distorted and prices administered. 
that is. where prices do not reflect scarcities or real 
opportunit}· costs. For example. the major cost faced 
by aluminium producers is the: cost of electrical power. 
If power is solo significantly below its economic or 
opportunity cost. a not unusual phenomenon. the 
aluminium producer raay appear highly profitable. 
Similarly and just as relevant in many developing 
countries. a SOE in a monopoly position protected 
from competition from imports may often appear to 
be: highly profitable. although its management and 
workforce are highly inefficient. Or a public company 
with a highly efficient management and workforce may 
be loss-making because of administered pricing policy 
(price of oulput being kept low for whatever non­
economic reason) or pressure exened on the public 
enterprise to fulfil certain non-commercial objectives. 
such as the provision of jobs to surplus labour_ 

The existing empirical information and studies on 
the actual performance of SOEs in achic\"ing societal 
objectives docs not provide sufficienr ground for a 
general conclusion. Some authors argue that SOEs 
hne done little to provide basic industrial goods. 10 
crea1e employment thus redistributing income: and 
reducing mass poverty. and to enhance national eco­
nomic sovereignty. However, macroeconomic policies 
in many developing countries have conspired to 
artificially cheapen the cost of capital: official foreign 
exchange rates have often been much lower than 
market rates. so that subsidies are provided to SOEs 
with privileged access to foreign exchange at official 
rates. A s~cond set of subsidies to SOEs has taken the 
form of accc: .. s to investment capital at controlled 
interest rates well below market rates. or very often at 
rares below the social rate of discount. A third set of 
subsidies has arisen from privileged access 10 domestic 
and foreign financing institulion'i. that i ... SOEs have 
been able to borrow from these institurion.\ on 1he basis 
of c:xplici1 or implicit sovereign guaranrcc: ... The resull'> 
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Recion or couatry Summary of rmdinp 

West Africa 

Sortb aad sub· 
Sabaraa Africa 

Gbaaa 

Rcpublic:ol 
Koru 

Philippines 

ladoacsia 

Thailand 

5-ra: 

(l} 

(2) 

(3} 

(4) 

(S) 

(6) 

(7) 

(8) 

·or tile public: enterprises in a sample dnwa rrom 12 West Africaa countries. 62 per cent 
showed llCt loo:$. wbilc 36 per C'CDt bad accatiYC act WOl'tb". 

·A surwey o( 41 public enterprisa in N«tb and sub·Sabaraa Africa showed 
tbat ia 1914. only 12 of tbe firms reported act profit marsias in excess ol 4 per ceat". 

• Altogctller. about 43 per cent ol State-owned enterprises ia tile ccoaomy haYC bcca sbown 
to operate at act lo5s in each year durinc tbc period 1719· 1983". 

• Altbou&ll tbc performanceol tbc JO¥Crnmcnt·ia¥Utcd enterprisarompared ravourably •itb 
lll05t otbcr dcYClopiac couatrics. tbcir estimated 3.7 per cent rate of return oa opcratin& 
capital in 1982 contrasted witb a 10.1 per ccat return for tbc Republic: ol Korea's industry as 
a •!tole". 

"Tbc aYCrage rates ol return oa equity and assets ol SOEs baYC been 2.9 per cent and 3.71 
per cent rcspcctiYCly. Tbcsc rates arc about 10 perccataic points below tile aYCrage interest 
rate and la1 behind the average return oa equity o( the top 1,000 corporations Crom 1914· 
1917". 

"The overall ret11ras oa asset employed in SOEs was below 2.S per cent rrom 1983· 1987. and 
3.S per cent in 1989 .... about 70 per cent ol SOEs do not bave a llealtby financial staadinc"-

"la 1989. tile SOE sector in Thailand returned prc·tu: profits ol 4S.9 billion baht (Sl.8 
billion) Oil 312.S billion baht of revenues· a respectable 14.7 per cent return. Only five state 
enterprises (officially there arc 63 SOEs) lost IDODCy". 

"Tbe noa·petroleum enterprises (SOEs) were very larse dissavers durin& the year 
(191S}, witb cxpeaditure e11C'Ccdin& tbeir revenue by a!ma&t S700 million". 

l. John R. Nellis, Public &urprUa in S..SahaTan Africa, Discussion Paper 'io. l (Wasbia1toa, D.C., World Bank. 
1986), p. 17. 

2. Jobn Nellis and Sunita Kikcri. "Public earcrprise reform: privarizarion and tbe World Bank", World Drttiapmmt. 
vol. 17. No. S (1989), p. 660. 

3. H. Akuoko· Frimpoa1. Rdlalalicing tlw Public and Pmla# S«r.ors in Drvdoping CounaiD: tlw C- of Ghana, Technical 
Paper No. 14 (Paris. OECD Development Centre:, 1990), p. 15. 

4. Youn& C. Park, "Evaluatin& the performance of Korea'11ovemmcnl-iavcsted enterprises" .Financ~and /Nlldopmml. 
vol. 24, No. 2 (June 1987), p. 2S. 

S. Zinnia F. Godinez, "Privatization and dcregulacion in rile Philippines: an option package worth pursuin&",ASEAN 
£c_,,;c Bu/lain, vol. S, No.3 (March 1989), p. 264. 

6. T-4r AC~ Ee_,: TM E_,;,rf Rokof tlw Priwlre S«llKin /lfdonaia (Manila, Asian Dcveklpment Bank, 
April 1991 ), p. 31. 

7. Paul Handley, "Privatized puts", Far Easlan EcOllMftic Rllllilw (27 June 1991), p. 48. 
8. Frank Rampersad, "The ra1ioaaliA1ion of the Stale En1crprilC Sector•, Trinidad and Tobago Economics 

Alsociation, Ninth Annual Conference. Port of Spain, November 1991. 

of cheap capital to SOEs have been two types of 
resource misallocation: misallocation with regard to 
the mix of products and mistakes in the choice of 
production processes and techniques at the enterprise 
level. Thus some products arc made which would not 
be made in conditions where pnccs reflected real 
scarcity. Other products arc made using capital­
intcnsivc production techniques, that is. techniques 
which use relatively little of the plcniiful rcsourcc­
unskillcd labour-and relatively large amounts of the 
scarce resource-investment capital. Moreover, capi1al­
intcnsivc production usually requires the use of highly 
skilled workers and managers, often a scarce resource 
in developing countries. Where workers and managers 
do not have the requisite skills. either industrial 
operations arc inefficient, or managers and workers 
with the required skills have to be imported at high 
co~ns.. Misallocation in choice of product can lead to 
production operations which arc uneconomic in 1hc 

long term. that is, after that period during which an 
industry can be considered "infant". This implies that 
when distortions arc removed from macroeconomic 
policy. these industries will fail. Misallocation with 
regard to choice of technology may be less serious: the 
technology mix can be changed over time, managers 
and skilled workers can become eventually efficient etc. 
But in the short term, the employment impact and 
hence redistribution will remain well below expecta· 
tions. as will the ability of an industry to produce basic 
industrial goods. 

Some analysts defend the performance of SO Es with 
arguments that indigenous industrialintion in devel­
oping countries is largely auributablc to public 
enterprises. 1hat these enterprises have been an 
important forum for training indigenous managers. 
and that public enterprises have been an important 
source of employment. Since unemployment is one of 
the major problen1s of developing countries. the 
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autht.>rs sa~ that employment generation. even at the 
expense: of lower productivity ratios. might be a 
defensible: proposition. This proposition may of course: 
be true. but only when the opportunity costs arc duly 
assessed. In many cases. indi\·idual companies or 
countries hnc claimed positive results in employment 
generation and in achieving other .. non-economic .. 
objccti\·es. but no assessment of the costs involved in 
producing these results has been made. and no 
consideration has been given to whether better or 
similar results wcr: obtainable by lower cost methods 
1[5). p. 18). It should also be noted that in the 
macroeconomic regime described earlier, with distor­
tions in the price of capital and foreign exchange. 
private producers with access to these resources at 
official rates. that is. prices below market prices, can 
also appear to be very efficient and arc often in practice 
highly profitable. 

In contrast to the remarks above on the performance 
of SOEs, attention must also focus on the impact of 
this performance on the public budget. Governments 
require loss-making SOEs to stay afloat, and this 
objective often requires continuous cash injections 
from the public treasury. Calls ofSOEs on government 
expenditures arc of two main types: subsidies to finance 
current operations, including subsidies to cover losses 
due to public control of output prices and subsidies to 
finance overmanning and similar operating losses; as 
well as subsidies to finance capital expenditures. 
including resources for the replacement of equipment 
as well as for expansion. Budgeted allocations to public 
enterprises do not always reflect the full extent of their 
dependence on government money. which is often 
underestimated. The issue can be again illustrated by 
the case of Nepal, where estimated off-budget 
expenditures for three public enterprises were equi­
valent to 38 per cent of total budgeted expenditures for 
17 major SOEs in the period from 1986/87 to 1988/89. 
The main factors in the understatement of government 
transfers to public enterprises were the following: direct 
donor disbursements to projects which arc later 
transferred to government upon completion; donor 
payments for technical assistance that is often 
channelled directly to service providers. tax rebates for 
sick public enterprises which arc not reflected in 
enterprise accounts. proceeds from counterpart funds 
from commodity aid that is expected to be paid into 
government account but is instead retained by public 
enicrprises etc. ([ 1 I). p. 12). Apart from these indirect 
cost subsidies. there may be others. such as utilities 
supplied to SOEs at preferential rates. In some cases, 
more important than these cash subsidies. however, arc 
the "hidden subsidies .. arising when capital and foreign 
exchange arc allocated to SOEs at prices which do not 
reflect scarcity. 

The volume of public sector deficits in developing 
countries has been extensively analysed elsewhere, and 
it is sufficient for the purpose of this study to briefly 
summarize some of the results. Table IV.2 gives an 
illustrative survey of regional and country data 
showing the budgetary burden arising from public 
sector activity. The table is not meant to be a 
systematic survey of financial transfers between the 
State and the public enterprise sector. but it 
nevertheless allows three major conclusions. First, the 
public sector deficit has amounted to a significant 
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pro;><>rtion of the national product of developing 
countries. For dc\·cloping countries as a group. the 
o\·crall deficit of public enterprises averaged almost 4 
per cent of GDP in the mid-1970s. although there were 
significant differences among individual countries. 
Second, data for developing countries as a whole and 
for the seven largest Latin American economics 
indicate that the public sector deficit as a percentage of 
the national product tended to grow in the period 
between the mid-1960s and the beginning of the 1980s. 
Third, the contribution of public enterprises to the 
total government deficit is substantial. and ranged 
from around anc quarter in the case of Bolivia, 
Morocco and Tunisia to 65 per cent in the case of 
Malaysia in various years in the 1980s. Although data 
for Eastern European countries arc even more 
fragmentary than for developing countries, they point 
in the same direction.• The Polish SOE sector. for 
instance, received subsidies, either directly from the 
budget or through the banking sector, which amounted 
to 5.5 per cent of GDP in 1988, and even 9.2 per cent in 
the following year. A similar trend has been registered 
in Yugo!>lavia, where cumulative losses of public 
enterprises increased from 5.7 per cent of gross social 
product to between 8 and 9 per cent in the same two 
years [12]. 

The impact of poor performance of SOEs extends 
however beyond the increase of the public deficit. 
Privileged access to foreign exchange and inter~! rates 
arc prm·ided to SO Es by the economy. Other 
purchasers including other investors have to pay more 
for foreign exchange and investment capital. It should 
b~ noted that in the mixed economics that arc typical in 
most developing countries, some private sector 
enterprises :i.lso have privileged access to foreign 
exchange and investment capital, that is, these private 
sector enterprises also receive considerable "hidden" 
subsidies which, just as in the case of SOEs, do not 
show up as direct subsidies in public budgets. 

As discl!sscd earlier, poor financial performance of 
public enterprises increased their dependence on 
government financing in many developing countries in 
the period of the 1970s and at the beginning of th-. 
1980s. In circumstances when financial resources were 
available on rdatively easy terms, this trend had been 
tolerated on the grounds that social objectives fulfilled 
by these companies justified such subsidies. The 
growing financial burden of public enterprises on 
government budgets had nevertheless provided a basis 
for the reassessment of the public sector role in 
developing countries, but the process was triggered 
only in the first half of the 1980s when Governments 
were faced with a drastic reduction of financial 
resources. In fact, the sudden reduction of government 
financial resources has strcngthenc~ the intensity of the 
problem of poor financial performance of public 
enterprises, although many enterprises had been losing 
money well ~fore the beginning of the 1980s. 

Major changes in international economic cClnditions 
between lhe 1970s and 1980s led to a reduction of 
financial resources available to finance public sector 

•in dc•·~lop1ng countric•. pul)hc budget dcflcll• ari'c primanl) 
"'here government •pending exceed• ta•·ba•cd re>cnuc•. hut in 
Fa•tcrn Eurc:pc 1uc• ha>c pla)cd only a minor role. 1011h cnicrpmc 
•urplu•c• prm1ding 1hc ma1nr d1rce1 •ou"c for go>crnmcnl 
•pcnd1n11 
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Table IV .2.. hblic nlaJ!r*a ia tk Sta~ '-'Ft ddicit: 

Ancy al studies 

Erooomic grouping. 
region or country Period Volume ol deficit 

Dc·-cloping countries Mid-1970Sil Tbc over.II deficit o( public enterprises avcragcc! almost 4 per cent ol GDP. 
It increased by Z.S per cent o( GDP between lat;: 1960s and tbe mid-1970s 

Seven largest Latia 19I0-198zt/ Combined deficit o( public: enlt. prises is about 4 per cent or GDP 
American countries 

Bolivia 

Mali 

Malaysia 

Mesico 

Morocco 

Philippines 

TOf'l 

Tunisia 

Sourra: 

Mid-19~ 

1980" 

End l 97()s!I/ 

1981-1984£1 

1977-1982SI 

l 983-198ss/ 

1981-1983£/ 

198ofi 

1982-1986" 

Combined deficit ol public: enterprises is about I per cent o( GNP 

Public enterprises incurred one rourtb ol tbe total deficit, al that time 9.2 per 
cent o( GDP 

Cumulative losses ol public: enterprises reached 6 per cent ol GDP 

Public: enterprises share amounted to 6S per cent ol tbe public: deficit {in 
1982. budget deficit was 16.9 per cent) 

Public enterprises deficit a£1er tax amounted to sligbtly less tban one tbird 
o( tbe budget deficit 

Cumulative total ol trans£ers from tbc State to public enterprises made up 
to about 2S per cent o( budget deficit 

Net transfer from tbe state averaged 2.8 per cent ol GDP, or 4S per cent of 
tbe national deficit 

Losses of 8 public enterprises eGuallcd 4 per cent ol GDP 

Tbe proportion of public: enterprises deficit in the national consolidated 
budget deficit after uans£ers rrom the Stale amounted to 23 per cent on 
average 

Ii Paul Cook and Colin Kirkpatrick. "Privatization in less developed countries: an ovc.rvicw", in Privatization in Las 
Dn·~t~d COUlllria (New York. St. Martin's Press. 1988), p. 14. 

!!/ Wurld Dn-dopmnu Report 1987 (Washington, D.C., World Bank, 1987), p. 67. 
£1 0. Bou in and Ch. -A. Micbalct, RdJrolancing IM Public and .Pnvau S«tDrJ; Drvdoping COUllDY Uperiorcc (Paris, OECD. 

1991 ), p. 7S. 
QJ John R. Nellis. Public Enmprises in Sul>-Saharan Africa, Discussion Paper No. 1 (Washington, D.C., World Bank. 

1986). p. 19. 

deficits. During the 1970s, high liquidity on inter­
national capital markets allowed many developing 
countries to finance growing balance-of-payments and 
budget deficits through commercial bank crediH. In 
addition. this was a period when many developing 
countries switched to foreign loans to finance projects 
in directly productive sectors. In earlier years. such 
projects had been traditionally financed through 
foreign direct investment. Easy access to external debt 
financ;ng had also a negative influence on the capital 
structure of production in many developing countries. 
In these countries company accounts became seriously 
unbalanced as Governments relied predominantly on 
debt financing, of domestic and foreign origin. for 
funding. Con~equently. most pubhc companies were 
excessively dependent on debt financing and had an 
insufficient equity base. This highly geared capital 
structure re~ulted in higher financial vulnerability. 

consequence of this scepticism was a sharp drop of new 
credits to developing countries. The reduction of new 
loans was accompanied by an increase in the burden of 
debt service caused by l.Cteriorating conditions on 
international capital markets (rise of interest rates and 
of the value of the dollar). and by the fact that many 
borrowers had not made productive use of their 
borrowing or had financed too many capital-intensive 
projects with low initial returns and long lead times. 
Moreover, economic recession and growing protec· 
tionism in industrialized countries led to falling 
demand for imports and the deterioration of the terms 
of trade of developing countries. 

Confronted with the hardening of terms for and 
availability of external loan finance, and increased debt 
service problems, many developing countries were 
forced to restructure their external debts. A major 
change in the relationship between the IMF and 
developing countries occurred with the introduction of 
the practice that debt restructuring negotiations with 
either official creditors or commercial banks could 
begin only after debtors reached agreement with the 
IMF on stabilization policies. During the 1970s, with, 

The overreliance of developing countries on debt 
finance emerged as a major problem at the beginning of 
the 19R0s as international surpluses contracted and 
creditor~ bc.:ame more sceptical about the credit· 
worthiness of the\e particular client!i. An immediate 
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the easy availability of commercial bank credit. 
develcping countries seldom approached the IMF; 
IMF-sponsored stabilization programmes had only a 
marginal impact on the economic policy of debtor 
countries. In the 1980s. however. as a consequence of 
greater dependence on World Bank and IMF 
resources. the perceptions of these institutions ha\·e 
become much more important and have led. partly. to 
the growing commitment to macroeconomic stability 
a1.J structural adjustment. and thus to privatization in 
developing countries o\·er the last decade. and also in 
Eastern European countries in recent years. The 
objective of World Bank and IMF programmes was to 
shnnk public deficits. and to reduce the mismatch 
between official prices and market prices for foreign 
exchange and investment capital. A shrinking of public 
deficits had the effect of exposing those SOEs 
dependant on direct public subsidies to a harsh 
financial regime. tha! is. their books had to be balanced 
through cutbacks in costs (very often including the 
laying-off of workers) and increases in sales revenues. 
Reduction of the price mismatch had a severe impact 
on all enterprises in the State and non-State sector 
which previously had access to "hidden'' subsidies. 
Many SOEs became candidates for early privatization. 
and many private sector enterprises were forced either 
to undergo a painful restructuring in which their 
product mix and production techniques were funda­
mentally changed or to fall into bankruptcy. 

In addition to the deterioration in the financial 
performance of public enterprises and growing 
pressure to reduce budget deficits as borrowing 
conditions have tightened. another motivation for the 
current interest in privatization in developing countries 
and in Eastern Europe is the changing perception in 
government thinking all over the world from an 
emphasis on the public sector towards greater reliance 
on private enterprises. This phenomenon should be 
seen as part of the shift in development policies in these 
countries. In the 1950s and 1960s. the dominant 
approach to development economics was based on the 
belief that markets frequently failed to allocate 
resources efficiently, and thus that price mechanisms 
needed to be supplemented by various degrees of 
government control. The stress was on the selective 
promotion of manufacturing and an inward-looking 
development strategy based on import substitution, 
planning, active State involvement in economic 
development and on expansion of the public enterprise 
sector. As already mentioned, this interventionist 
approach was supported by international financial 
institutions as the World Bank. by United Nations 
agencies as well as by major bilateral aid agencies. All 
these institutions strongly encouraged development 
planning in recipient countrits, while practically all 
financial resources from these bodies were allocated 
for projects in the public sector. The 1970s saw a 
slight modification of this development strategy. 
While faith in planned economic development remained 
unchallenged at that time. this phase was centred on 
a perceived failure of the so-called "trickle-down 
approach" of the previous two decades. and reflected a 
belief that poverty and inequality were worsening in 
many developing countries. This was a period when 
multilateral and bilateral financial institutions attri­
buted special attention to distributional effects of their 

-~·-

financial transfers to de,·eloping countries. lntcErated 
rural development. appropriate labour-intensive tech­
nologies. basic needs and redistribution with growth 
were some fashionable catch-phrases of this period 
[ 13]. 

It is beyond the scope of this study to examine the 
performance of developing countries over the three 
decades of State interventionism (different indicators, 
like per capita GNP growth, child mortality. life 
expectancy. and many other social indicators. suggest 
that achievements were significant. as shown in Global 
Report 1990191 ((14). pp. 12-35). and to discuss the 
relative importan::e of various factors such as the 
following: the drastic worsening of the external 
em·ironment; the election of conscrvati,·e Governments 
in Germany. the United Kingdom and the United 
States; and economic policy mistakes in developing 
countries. Nor can a detailed examination be made of 
why the dc,·clopment planning approach was trans­
formed to a strong reliance on the role of market forces 
and the price mechanism in developing countries. and 
on the reduction or removal of various forms of 
government intervention in product and factor 
markets. It can be asserted with confidence, however. 
that the changes in political and economic thinking in 
the United Kingdom and the United States led to the 
election of governments broadly reflecting those 
changes. Furthermore. these changes were grounded in 
perceptions of what was wrong in the domestic 
economics of these highly developed countries, and 
what should be done to right these wrongs. These 
perceptions coincided with the rediscovery by the 
development community that in general most Gov~rn­
mcnts of developing countries were less efficient and 
competent than their own, and that mismanagement. 
corruption and a strong tendency towards authoritarian 
and undemocratic rule were endemic among these 
Governments. The result of these new perceptions of 
the role of government and the nature of under­
development was a neo-classical. market-oriented view 
of the development process. This emphasis on the 
efficacy of competitive forces as an engine of 
development is clearly reflected in development 
strategies designed by the IMF and World Bank di.ring 
the 1980s. 

Under the financial pressure discussed earlier, the 
governments of ma:ly developing and Eastern European 
countries had little choice but to approach these two 
institutions for highly conditional financial resources. 
By committing themselves to stabilization and struc­
tural adjustment programmes prepared under the 
strong influence of the IMF and the World Bank. these 
countries had to accept the philosophy of the new 
development strategy in which priority is given to an 
exi-Jort-oriented path of development, and to competi­
tiveness on the world scale, rather than to the earlier 
aims of development ([ 13), p. 101 ). On the public sector 
issue, this new development model advocates that the 
public sector should be restructured and its role 
reduced, that certain activities formerly undertaken by 
State enterprises should be handed over to the private 
sector. which should become the driving force of 
growth, and that the State should retreat into a 
position of holding the ring and fostering competition. 
The attention attributed to public enterprises in 
programmes sponsored by the IMF and the World 
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Bank seems to be more related to macroeconomic 
consequences of public sector deficits than to concern 
~ith financial performance of public enterprises as 
such. As public enterprises contribute significantly to 
budget deficits and balance-of-payments difficulties of 
a country. it is not surprising that a concern with their 
impact on macr&conomic stability is reflected in the 
priorit~ gi\·en in these programmes to measures aimed 
at improving the financial performance of public 
enterprises ((9). p. 15). 

J. C HdllsitHU 

Socialist and nationalist ideologies. together with 
perceptions of the responsibility of Governments for 
economic development. were the major motivations for 
the founding of SOEs in developing countries. 
Howe\·er. the financial performance of SOEs in both 
industrial and non-industrial sectors varies widely. 
although in general State companies have not 
performed well when measured in financial terms, and 
have failed to achieve the financial results that 
Governments have hoped for. As for !he fulfilment of 
distributional or .. non-economic.. objectives, SOEs 
have in ge1.eral fallen short of expectations. There is a 
general impression. however, that public enterprises 
have performed better in fulfilling at least some of the 
··non-economic .. objectives than in achieving produc­
tion objectives measured by financial and economic 
criteria. This is hardly surprising. as SOEs were in 
many cases established primarily to serve socio­
political objectives, while profitability. or broader 
economic efficiency. was very often considered as a 
second priority objective. 

Jn contrast to that period during which the majority 
of SOEs was established (between the late 1950s and 
the 1970s). and when positive financial performance 
was considered as only one among several objectives. 
often of secondary priority. the prevailing realities of 
the 1980s have established financial considerations as 
the most important yardstick for measurement of 
overall performance of public enterprises. The whole 
process of "rolling back the State" in this decade, of 
which privatization is an integral part, should therefore 
be seen primarily as a response to disappointing 
financial performance of public enterprises and to 
growing overall public sector deficits, in circumstances 
where capital resources available for transfer from the 
State to public enterprises decreased, and when a new 
development strategy emphasizing the importance of 
market forces became generally accepted. 

B. Suoe)· of industrial privatization in 
developing countries and Eastern Europe 

I. Latin America ond tlu Caribbean 

Of all developing-country regions Latin America and 
the Caribbean is currently the most active divestor of 
SOfa. Burdened with e:'(ternal and domestic debt 
obligations, Governments have found that their 
withdrawal from productive sectors and sale of SOEs 
to private investors. domestic and foreign, can provide 
much-needed capital to modernize and strengthen the 

performance of the remaining pa:-astatals. The Latin 
American rush to privatize is part of the major shift in 
economic policy across the region. Governments in 
many countries have brought budget deficits under 
control and have transformed their external trade 
regimes. Most Governments no longer see any future in 
the inward-looking. protected economic regimes which 
predominated in Latin America over several decades. 
Free trade is seen as a way of promoting efficiency and. 
as a result. Governments have moved to negotiate free 
trade areas and customs unions. These reforms, 
together with the Brady initiative launched by the 
United States Secretary of the T rcasury three years ago. 
which provided a framework for the casing of bank 
debt burdens in the most heavily indebted countries. 
have resulted in a dramatic change in the prevalent 
\iew of Latin America among international financial 
centres. Some $40 billion flowed into the region in 1991. 
compared to $13.4 billion in 1990 and only $5 billion in 
1989, and much of the influx came from residents 
bringing home flight capital. Most of the money went 
into Mexico ($16.l billion). followed by Brazil 
($11.6 billion), Argentina ($5. l billion). Venezuela 
($4.8 billion) and Chile ($1.5 billion). Although a 
significant part of the 1991 inflow is of short-term and 
therefore highly volatile character, the region also 
raised $8.5 billion of medium-term debt. $6.4 billion of 
portfolio investment. and $10.4 billion in the form of 
direct investment. of which $3.5 billion directly resulted 
from privatization [ 15]. 

Virtually all Governments of the region, regardless 
of ideology. have started or are actively considering 
far-reaching divestment programmes. Some, including 
Chile, Mexico and several smaller countries. such as 
Costa Rica. Honduras and Jamaica, have already made 
strong progress. This survey gives a brief overview of 
privatization efforts in Mexico, Argentina. Brazil, 
Venezuela and Chile, as well as in other countries 
where some divestiture of industry is under way. 

While Chile has led the way in privatization. Mexico 
learned from its experience and has, in many ways. 
surpassed the programme of Chile. As in Chile, 
Mexican privatization began as a countermeasure to 
past nationalization. Jn 1982 the Government had 
nationalized banks and through banks many enter­
prises as a response to imminent financial collapse, and 
as in Chile, it moved to sell off traditional State assets 
such as airlines and telecommunications, only after the 
divestiture of most production enterprises. The scale of 
the Mexican programme was much bigger than in 
Chile. Between 1982 and mid-1990, Mexico sold, 
merged and liquidated 750 SOEs out of some 1,155 
([16], p. 45). Some $17 billion wa:; raised. the bulk 
coming from the sale of 12 banks ($10 billion) and the 
telephone monopoly Telmex (more than $4 billion) 
[ 15 ). By the end of 1992, the Government is expected to 
privatize the six remaining banks, the insurance 
company Aseguradora Mexicana, and plants of the 
fertilizer producer Fertimex. Beyond these companies. 
the Government is also looking to involve the private 
i;ector in concession-type arrangements for infrastruc­
ture financing, especially for highways ([ 16), p. 67). As 
far as Pemex, the country's oil monopoly, is conccrneJ. 
the intention of the Government is to keep the 
corporation in the public sector. An outstanding debt 
of $15 bil!ior. and a desperate need to modernize 
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facihti~ and rationalize operations may ne\·enhelcss 
open Peme' operations to increased pri\·ate panicipa­
tion [ 15). 

In contrast to Me,ico. Argentina embarked on 
pri\·atization only recently and stancd the programme 
with a number of .. high-profile .. sales. After decades of 
strong nationalism. Argentina sold its national airline 
IAcrolineas Argcntinas' and its telephone monopoly 
(Entel). Both transactions were a pan of the country's 
debt-swap programme. and their combined sale 
resulted in a $7 billion reduction in its external debt 
C[ 16 ). p. 94 ). There has. howc\·er. been hcny criticism 
that these companies were sold cheaply, without 
adequate regulatory mechanisms. and under terms 
giving purchasers too large profits. Recently, the 
Government has designed a new pri\·atization pro­
gramme aimed at raising some $6 billion by 1993 
CS 1.9 billion in cash and $4 billion worth of equity for 
domestic and foreign debt). SOEs to be sold or for 
which concessions will be offered include five long­
distancc rail lines (concession), Buenos Aires commuter 
rail and underground lines, the shipping line ELMA, 
pons. hydroelectric generators. the Buenos Aires water 
company OSN. the national gas company, the national 
savings and credit bank CNAS, SOMISA steel mill, 
Pcuoquimica Gen Mosconi and Pctroquimica Bahia 
Blanca. YPF. the national oil company, is being 
restructured for future privatization [15]. 

After many initial problems. the Brazilian pro­
gramme was launched by selling the steel giant 
Usiminas for $1.4 billion in October 1991. From that 
time until March 1992, the programme has run 
smoothly. with funhcr saks of Cclma (aircraft 
maintenance) for S90. 7 million, Mafcrsa (transpon) for 
$48.4 million. Cosinor (steel) for $13.6 million, SNBP 
(river transpon.~tion), lntag (fcnilizcr) for $6.8 million 
and Piratini (steel) for $106.2 million (15). The 
Government intends to continue its programme at a 
pace of one or two transactions per month. By the end 
of 1992. it plans to sell at least 14 more companies, 
including two big steel mills (Cosipa and Tubarao), two 
petrochemical plants (Pctroflcx and Copesul) and 
fertilizer complex Arafcnil. to raise $3.4 billion [ 15). 
Thus privatization is heavily concentrated on public 
industrial enterprises. although some firms in transport 
arc also included in the programme. There is much 
foreign interest in the divestiture of telecommunica­
tions giant Tclcbras, but the constitutional amendment 
to end the State monopoly has not yet been approved 
by the parliament. 

As in Brazil. privatization had a slow start in 
Venezuela. In 1990, the Government sold its majority 
holding in one government-owned bank only (Banco 
occidental de Dcscuento). In 1991. however, the pace 
improved with $2.2 billion brought to the public 
budget. By far the largest sale occurred in November 
I 991. when 40 per cent of equity and operating control 
of the telephone monopoly CANTV was sold to an 
international consortium lead by GTE of the United 
States for $I .89 billion ($I billion over the minimum 
price set by the Government). Other divestitures 
included 60 per cent of shares in the national airline 
VIASA for S 145.5 million, and all State holdings in two 
commercial banks, a shipyard (Astinave) and a large 
sugar mill (El Tocuyo) [ISJ. Assets to be sold m 1992 
include 12 hotels. six sugar mills and at least two 

regional ekctric companies. while a number of 
commercial pons and highways arc expected to be 
subject to concession and franchise agreements. Also 
being considered i." the sale of pans <>f Corporacion 
\·enczolana de Guyana which controls the country's 
hca\·y industry, and which includes its largest steel 
producer (Sidor). the world's largest aluminium 
smelter (Vcnalum) and other aluminium companies. 
mining and the largest hydroelectric company in the 
..;ountry (Edclca) [15]- As in Mexico. the Venezuelan 
government docs r.ot intend to sell its profitable 
petroleum com1>3ny PDVSA. but is seeking foreign 
capital for joint ventures in exploration. refining and 
other activities. 

Chile, a pioneer in developing country privatization, 
has sold more than 500 companies and banks for 
S3.4 billion in the period since 1973. This occurred in 
the following three stages: first in 1973 :and 1974, 
350 previously nationalized small and large agricultural 
and industrial companies were rcprivatized for S 1 bil­
lion: second, from 1975 to 1982, the State holding 
company CORFO privatized 135 companies and 
16 banks for $1 billion; and third. from 1985 to 1989 
electricity (Endcsa), telecommunications (Compaiiia de 
Telcfonos de Chile and Emprcsa nacional de Tcle­
comunicaciones), civil aviation (Lan Chile). steel 
(Compai\ia de Accros dcl Pacifico-CAP), nitrates and 
chemical companies were privatized for S 1.4 billion 
[15). The Government has divested much of the 
traditional industry in the public sector with the major 
exception of Codclco, the world's largest copper 
producer. It is expected that the State will retain 
control of the country's biggest exponer, although 
foreign and domestic private firms arc increasingly 
used as consultants. service providers and technical 
experts to rationalize the operations of the company. 

In Costa Rica between 1986 and 1990. the 
Government privatized 44 of 46 companies owned by 
the State development corporation CODESA, including 
the aluminium company Alunasa and the sugar 
producer Catsa, while two big privatizations are 
scheduled in 1992. involving the cement group 
Ccmpasa and the fertilizer producer Fertica [ 15). In 
Guyana. SOEs in paint production, wood products . 
food processing, transport, telecommunications, trading 
services and leather products were divested, while 
transactions arc being pursued for companies in fish, 
rice milling, soap and detergent production, livestock 
and livestock food production. as well as a sugar 
company and a bauxite company (17). In Honduras 
some 10 companies worth $247 million have been sold, 
while a number of other transactions are under way. 
These transactions include several sawmills. a dairy, 
two cement factc;es, a foundry, a paper and pulp 
olctory and a re, ional airline. The programme is 

characterized by th~ strong presence of United States 
companies or their ·ubsidiarics. In Jamaica, between 
1983 and 1989, the (.'overnmcnt privatized more than 
40 big and small cor. panics in practically all sectors 
through a variety of le. ~hniques. Privatization included 
the lease and transfer of assets of the Jamaica 
Broadcasting Corporation, the public share offering of 
the largest commercial bank (National Commercial 
Bank of Jamaicis) and of the sole cement producer 
(Caribbean Cemeni Company), as well as management 
contracts for 12 State-owned hotels ([I 8). pp. 247-251 ). 
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In foturc. the programme of the io\cmment ,..ill fr..:us 
•ln pri\atiuuon of pubhc SC\."Wr utilities. 

1. ..ffric• 

In .·\frica. also. Gtwcmments arc tr)·ing to di\·cst 
SOE~ in an attempt to re\·i\·e their ccm.ontics and pro­
\·ide the base for rcncv.-cd grov.-th in the 19905. As clsc­
v.-hcrt.. most African countries created .. for historical. 
economic. social and political reasons. a large SOE 
sector during the 1960s and 1970s. Pri\·atization in 
Africa aims at an increase in economic ctlicien~· and 
reduction in gm:ernment spending in circumstances 
v.-·hcrc :radititmal soun."'CS of money hue dried up. In 
contrast to Latin America. where SOEs in practically 
all sectors ha\·c been di\·csted and where a significant 
number of transactions of o\·er S500 mil:ior. have been 
made v.-ith partici!Jation of foreign im·estors. in Africa 
pri\·ati1ation has tended to take place in enterprises 
that arc small. in terms of both assets and number of 
employees. Most di\·estiture has occurred in ~~~u­
facturing and sen·iccs. v.-ith pri\·atization of uuhucs. 
mining and other resources being exceptional. The 
region is characterized also by a rclati\·el)o· high share of 
management contracts in the total number of 
pri\·atizations as well as by many liquidations in the 
public sector all around the continent. The World Bank 
and IMF ha\·c played a key roll in prc:ssing for. and 
assistir.g in. divestiture. usually as part of structural 
adjustment mea.'iurcs. There arc significant di-:rcrc:ices 
among countries regarding completed transacuons and 
transactions under wav or in late planning. The most 
active countries in div~stiture so far hu'! been Nigeria. 
Togo. Cote d'Ivoire. Gambia. Ghana. Guinea. Senegal 
and Niger. and. in North Africa. Tunisia followed_ by 
Morocco. This lisl of countries is not cxhausuve; 
01hers. for example Zaire and Liberia. among 1he more 
dncloped. and Malawi. Mali and Mozambique. among 
1he leas1 de\·eloped. ha\·e divested some of their SO Es. 

Divestiture has nol vcl occurred in Kenya and Egypl. 
bu1 is in the planning ~1age. In Kenya. some paras1a1als 
and majori1y or minori1y holding~ in 138 compani~ 
will face di\·csti1ure. This programme. the largest m 
eas1ern and central Africa is focused on a wide range of 
small and big companies in food and beverages. mo1or 
1ranspon and allied industries. printing and publishing 
and the allied packaging and paper indus1ries. finance 
and insurance. 1ex1iles. hotels and lodges. commercial 
and industrial service ac1ivi1ies (including the couniry's 
largest conglomerales Kenya Breweries and . E~sl 
African lndus1ries). and 1he na1ional flag-earner aarhne 
(Kenya Airways). Different modes of priva1iza1io~ wil~ 
be used. including public offerings 1hrough the Na1rob1 
Stock Exchange [ 191. Major obstacles to successf~I 
di\'estiture in \'irtually all countries are tiny domestic 
financial markets and "·irtual absence of stock markets 
(only Sigeria. Kenya and Cote d"lrnire have relativ~ly 
well de\ eloped stock markets). little interest of foreign 
tn\'estors. and in some countries shortage of competent 
domestic managers. 

The Pri\ati1a1ion and Commerciali1at1on Pro­
gramme of Nigeria started in mid-19MR as an int~gral 
part of overall economic reforms aimed at comp_euuve­
ness and efficiency. By September 1990. the Go\'ern­
ment had sold. through public issue. shares of 
20 companies with a total market capitali1at1on of 

---
~50 million naira. ,..·ith 3 cement companies and 
2 ~ompanics in the oil business ha\ing capitali~ations 
exceeding t\Ao·o thirds of the total. Future plans mclu~ 
the full di\"cstiturc of 74 companies in finance and m 
manufacturing. including food. textih. wood a~d 
furniture. engineering and automobiles. and parual 
di\·cstiturc in 5 cement companies. 3 sugar plants. 
3 steel rolling mills. 3 oil companies. 2 fertilizer 
c-..>mpanics and 2 paper companies[~]-

Between 1984 and 1990. the Go"·cmmcnt of Togo 
entirely pri\·atized 11 companies in the f~-pr~ing. 
plastics. detergent and extraction industnes. with two 
enterprises leased to foreigners. one through a 
management contract. sc\'Cral through private sale of 
assets. and another two with a capital increase financed 
by pri\·atc im·estors. In contrast to most African 
pri\·atization programmes. that of Togo has attracted 
the significant interest of foreign investors t[2 I]~ [22). 
p. 71). 

The cconomv of Cote d'Ivoire is known to be 
rclati,·cly open" and has traditionally encouraged 
foreign participation. By 1989. a total of 28 parastatals 
had been pri,·atized in "·arious manufacturing branches 
as ,,,-c11 as in the services sector. Beside the printiz:uion 
methods applied in Togo. two manufacturing com­
panies ha,•e been divested through management b~y­
outs and Qne. the tobacco company SIT AB which 
covers about 95 per cent of the domestic market. was 
sold through the stock exchange ([22). pp. 42-43). 

The policy of the Go\·ernment of Gambia emphasizes 
dcmonopolization of the public sector. and the 
printization of SOEs ha." been less focused on 
manufacturing; thus. of IO pri\·atizations completed by 
1989. half were in manufacturing ([22]. p. 46). To 
reduce the size of the public sector. Ghana has made a 
list of 32 mostlv industrial companies to be divested. 
half of which . had been expropriated; in addition. 
22 SOEs have been identified which would not be sold. 
Bv 1989. some IO companies were pri\·atized either 
through direct sale (Willowbrook Bus Co .. Neoplan 
(bus and coach assembly). DL Steel) or through 
management contract (State Gold Mining Corp .• Volta 
Aluminium. Ghaccm Ltd. (cement) ([22). p. 48. (23)). 
In 1985. Guinea launched a series of economic reforms 
including privatization of 43 SOEs. By 1989. about 
18 mosth· industrial enterprises had been sold 
pri\·arely. ·with foreign investors participating in more 
than half of the transactions ([22). p. 50); two further 
pri\·atizations were accomplished by other means. The 
privatization programme of Tunisia was put in plac~ in 
19M7. and since then the programme has been movmg 
at an appreciable pace. with significant sell-offs 
occurring regularly. By 1989, about 15 SOEs ~ere 
di\·ested through direct transfer of assets to a private 
buvcr. transfer of capital via the s1ock market. 
subscription on an increase of capital by a private 
im·estor or staff buy-oul. In addition. at least five 
hotels were sold to private buyers in that period ([IR), 
pp. 241-242). 

J. 1hia 

Privati1ation in Asia has differed from that in Latin 
America or Africa in that most Governments have 
never had as many assets 10 privati1c. so that the 
potential for divestiture is relatively smaller. On the 
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other hand. Asi;an counmcs in general relied :::nuch less 
on euemal debt during the 1970s. and ~e•· much 
fbter during the 1980s. In most Asian countries. the 
main ob_JCCti,·e has been to reduce the budgeta~· 

burden of loss-malting public enterprises and to 
generate finance from the sale of asscb. There bu-c 
also been some country specific reasons for printiza­
tion. such as repriutization of nationalized assets in 
Bangladesh and Pakistan or an increase of the ratio of 
share o•·nership bJo· a bumiputra popula;ion in 
Malnsia. 
Th~ Republic of Korea. Singapore and Taiwan 

Pro,incc ha\·e dl\·ested for much less traditional 
r~asons. Most SOEs in these economics are run strictly 
on ;a commercial basis and are expected to make 
profits; if losses occur they arc supposed to go 
bankrupt. Printe ownership makes rclativel}· little 
difference to performance. and the reasons for 
printization extend beyond efficiency and budgetary 
pins. In Singapore. for example. •·here SOEs are often 
more efficient than other local companies and where 
they are profitabl~. t•·o objectives of privatization ha\·e 
been to withdraw from commercial activities where the 
presence of the State •·as no longer required. and thus 
to avoid competition with the private sector. and to 
enlarge the stock market by increasing the number and 
types of companies lis<ed ((24). p. 54). Development of 
domestic stock markets has been an imponant 
printization objecti\·e also in the Republic of Korea 
and Taiwan Pro\·ince. and in Malaysia and Thailand. 
but with the objccti,·e of returning profits to the public 
in the Republic of Korea. while in Taiwan Province. 
rC\·enue from pri\·atization has been earmarked for 
infrastructure. While private sale has been common. 
also common has been a panial or total new listing or 
capital expansions and rights issues through the S[ock 
market. In addition. Governments have extensively 
used leasing and management contracts. 

Priutization in Asia is rich not only in terms of 
techniques. but has invoh·ed SOEs and projects of 
prac1ically all sizes and sectors. including ag1iculture, 
tourism, transport and financial services lo a broad 
range of public utilities with significant differences 
among individual countries. In Bangladesh. Indonesia 
•nd Sri Lanka. for example. privatization has been 
strongly focused on industrial sector enterprises, and 
tile objective can be found in the programme of 
Pakistan. In Malaysia. in contrast. practically all 
transactions arc focused on services. Malaysia. 
Philippines and Singapore (if reprivatizations arc 
included. also Bangladesh and Pakistan) lead the way 
in the number of enterprises being entirely or partially 
divested. The It.it of countries and areas is long. and 
includes India, Indonesia, Republic of Korea. Sri 
Lanka. Taiwan Province. Thailand and many others. 

Bangladesh has divested 1,076 SOEs. including more 
than 600 industrial SO Es (food. telltiles and derivatives. 
tanning. chelT'licals. steel etc). Most of these generally 
small transactions took place between 1976 and 1984 
either through bids from private entrcprenevrs or 
through negotiated return to former owners after a 
period of nationalizations at the beginning of the 1970s 
1[22). pp. 1-3). The ~econd stage of divestiture was 
carried out in the second half of the 1980s. In contrast 
to the first one. it was not only much slower but also 
very different in character. Between 1987 and 1989. the 
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Go,-crnment sold 49 per cent of the capital ( J4 per cent 
by public offering and 15 per cent earmarked for 
employees) in nine manufacturing enterpris6. •ith 
prices ranging from 2.5 million talta in the case of Eagle 
Box and Canon Manufacturing Ltd. and Metalell 
Corporation Ltd. to 98 million talta for Eastern Cables 
Ltd. ((18). pp. 253-254). 

Singapore has been s~-stcmatic in its programme. In 
Januarv 1986. the Public Sector Divestment Commincc 
was fo~mcd and the follo•-ing February it presented a 
comprehcnsi,·e prograrame for the divestment of 
go,·ernment-linked companies (GLC) and statutory 
boards o\·er a 10-year period. The recommended ,-alue 
of shares to be di\·ested to the public was estimated .. i. 
$2.88 billion for GLCs and $3 billion for statutory 
bodies ((24). pp. 54-55). Given that statutory bodies arc 
more complicated to privatize because they are 
monopolies. the Committee recommended tha1 profit­
oriented GLCs. of ~.-hich many are in the industrial 
sector. should be privatized first. As of November 
1989. 6 out of 15 GLCs had been fully listed. including 
Jurong Shipyard. Resource Development Corporation 
and Singapore National Printers. Government holdings 
in other SOEs ha,·e been reduced as follo•-s: in 
Singapore Airlines (63 to 56 per cent); in DBS Bank 
(48 to 44 per cent); in Keppel Corporation (68 to 48 per 
cent); in Neptune Orient Lines (62 to 39 per cent); in 
Scmbawang Shipyard (74 to 54 per cent) and in 
INDECO ( 100 to 67 per cent). Of another 16 GLCs 
recommended for total printization. 1 were completely 
sold. Significant progress has been made in pri,·atiza­
tion (panial or total) of GLCs. and $1.28 billion have 
been raised. The interesting pattern of Singapore GLC 
privatization. however, is that at the same time when 
the Go\·ernment is leaving ccnain areas .,f activities, it 
is also entering new areas considered to be of strategic 
imponance which its private sector had been a\·oidcd. 
This indicates that Singapore continues to see SOEs as 
instruments of restructuring and economic devel­
opment. As for statutory board'i, privatization has so 
far taken the form of deregulation and the leasing and 
contracting-out of certain existing services to the 
private sector. 

In contrast to many other developing countries, 
Thailand has a relatively small SOE sector-63 in 1990. 
Though the enterprises have been producing net 
operating revenues for the State. privatization effons 
were launched in 1986 because of the increasing 
inability of SOEs to finance their own investment, 
estimated in transport. power, communications and 
other utilities at S35 billion for the period 1992-1996 
([25), p. 48). and their increasing reliance upon elltcrnal 
debt financing. Deepening of the domc5tic capital 
market and pressure from the World Bank have also 
been claimed as reasons for privatization. Among the 
companies privatized in the second half of the 1980s 
were Paper Mill Organization (private sale). State 
Alum Organization (lease), North-East Jute Mill and 
Sugar Mills (partial divestiture t:mmgh public issue of 
shares) (26). Much interest has been !>hown in multi­
billion dollar build-operate-transfer (BOT) agreements. 
such as that of Telephone Organi7.ation of Thailand 
with Chareon Pokphand Telecoms for the provision of 
3 million telephone lines ($4 billion) ((25), pp. 4H-49). 
Fifteen per cent of Thai Airways International is 
scheduled for sal~ in late 1992. and privatization of the 
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po•er monopol~. by far the largest SOE. continues to 
be a matter of intense discussion. 

In order to reduce the budget bun!en of public 
enterprises. in 1987 the Philippines launched a major 
programme featuring the sale of 296 companies. and of 
399 so-called non-pe:-fonning assets of the Devel­
opment Bank of Philippines and the Philippines 
Sational Bank (27). Between 1987 and 1991. sales 
tral153ctions covered or.ly 69 companies for 9 billion 
pesos and 259 non-performing assets. mostly financial 
claims on companies indebted to government banks. 
for 33 billion pesos (28). At the beginning of 1992. 
Philippine Airlines. the biggest State company. was 
sold. •1th AB Capital and ln\"Cstmcnt Corporation 
J:,uying 6 7 per cent of equity for $368 million (29). 

Bct"'-ccn 1968 and 1987. privatization in the Republic 
of Korea \HS focused on the manufacturing and 
transpon sectors and banks. In this period. the 
GO\·crnment sold its shares in 20 StatC40wncd 
enterprises. including 5 banks. directly to private 
1:orporations [JO). The 198i programme. still in place. 
1.-onsists of the following: 

fa) Total divestiture oflhc Government from firms 
whose goals or purposes of establishment have been 
achieved or which arc competing directly with the 
pri\·atc sector. Under this plan. the Government sold 
68. l per cent of its holding in the Korea Stock 
Exchange (for S l07 million) to th.: 25 securities houses 
that arc members of the stock exchange; 

(b) Partial divestiture where the Government 
retains the controlling interest and the remaining 
shares arc distributed as people's stock. The people's 
stock distribution programme has four main objec­
ti\·es: to return the profit of public enterprises to a 
majority of the nation; to increase public participation 
in the management of public enterprises; to increase the 
wealth of individuals in middle- and low-income 
groups; and to promote the sound development of the 
capital market through a wide distribution of stocks. 
For this programme the Government has selected 
enterprises that arc engaged in key industries and have 
stable management. potential for continuous devel­
opment and a sound financial basis. By 1989, shares of 
Pohang Iron and Steel Coma>any (12.J per cent) and 
Korea Electric Power Corporation (21 per cent) were 
sold as people's stock for a total of$2,061 million, with 
Korea Telecommunication Corporation and Citizens 
National Bank remaining in the pipeline; 

(c) Under the category "adjustment of functions". 
the Government will transfer lo rhc private sector those 
public enterprises which arc competing with the private 
sector [ 30). 

The privatization activities of Pakistan date back to 
1977 when 2.000 cotton-ginning, rice-husking and flour 
mills. nationalized in the first half of the 1970s, were 
returned 10 their previous owners ((22), p. 19). More 
recently. there has been the private sale of Republic 
Motors and the employee-led take-o\•cr of Ex:iton 
Chemical Pakistan ltd. ((22). p. 20; (31 ]). The new 
government of Pakistan has put in place a programme 
for containing firms for sale, including 14 chemicals 
manufaclurcrs. 7 fertilizer plants, 12 automotive fi;ms. 
11 engineering and steel companies. 14 cement plants, 
3 energy production plants. 8 textile mills. 24 vegctablc­
oil plants, 16 bakeries and 4 banks. In addition. the 
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divestiture of Pakistan Telecommunication Corpora­
tion is a subject of vigorous debate. while implementa­
tion of a BOT-structured Hab Ri\-cr thermal power 
project. a Sl.2 billion venture supponcd by the World 
Bank. is already in an advanced stage (32). 

In contrast to most ckvcloping countries wbcrc a 
mixed economy prevails and where privatization aims 
at strengthening existing market activity. for the newly 
transformed countries of Eastern Europe privatization 
bas become a crucial test for new Go\-crnmcnts in their 
commitment to a market-based economic system and a 
political system based upon private propcny rights and 
individual freedoms. Almost all countries either have 
already adofted programmes or arc still in 1hc process 
of doing so. These programmes have reached different 
stages of implementation in different countries, but in 
no country has the pace of change been as rapid as in 
the former German Dcmocr.itic Republic. Privatiza­
tion is also well under •11y in Czechoslovakia. Hungary 
and Poland. In all four countries, the sale of thouunds 
of shops. restaurants and other '"small.. businesses 
under State ownership for essentially non-economic 
reasons proceeded much faster and with significantly 
fewer problems than privatization of large companies. 
In contrast to smaller enterprises. most often sold by 
auction. divestiture of large companies faces much 
delay. Although Hungary and to a lesser extent Poland 
and Czechoslovakia have set the legal framework for 
privatization of large SOEs and have surmounted may 
obstacles found in the initial stage of the actual sale of 
State assets, only a few of some 14.600 SOEs in these 
three countries have been privatized ([33), p. 10). Even 
the Trcuhandanstalt. the German State agency 
responsible for privati2ing the industries of the former 
German Democratic Republic. still has some S.800 
companies for sale ((34), p. 77). 

Eastern Europe is challenged not only by the massive 
scope of planned privatization, but equally by the 
desire that the process should be as fast as possible. The 
Russian Federation. for example, aims at selling over 
100,000 shops, and most of the country's light industry 
by the end of 1992, and a further 850 billion roubles 
worth of assets is due to be sold in 1993 and 1994 t3S), 
while Czechoslovakia, Hungary and Poland all want to 
privatize up to 60 per cent of their capi1al stock in a 
much shorter period, over the years 1991-1994 ([36). 
p. 47). It was cxpec1ed that foreign investment and 
modern management techniques drawn from major 
foreign corporations would be of crucial importance in 
achieving these objectives. They arc still regarded as 
essential in the programmes of practically all countries, 
although the euphoria of the early days that led to 
unrealistic expectations seems to be over. Despite the 
well-founded caution of major foreign investors 
towards commining large sums of money in still fragile 
economics, a number of high-profile investments, such 
as the acquisi'ion by Volkswagen of the Czechoslovak 
car-maker Skoda and the minority stake of General 
Electric in Tungsram, and intense ncgctiations for 
other projects indicate that the region has a strong 
potential 10 attract foreign investors. especially in the 
long run. 
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Programmes in inclividual countries differ signifi­
cant!\" as Go,-cmments ha\·c specific concerns regarding 
tM s«.oral structure of industM to be pri,-atizcd. 
Other differences relate to the sequencing. procedures 
and methods of privatization. In contrast to those 
other countries where di\-cstiture focuses on public 
utilities. in Eastern Europe the focus is on industria! 
companies in terms of numbers of SO Es and volume of 
finar:cial resources. This is because there is a high 
concentration of SOEs in industry, and because these 
SOEs either already operate in a competitive environ­
ment or competition is relatively easy to introduce 
through the removal of entry barriers and by foreign 
trade liberalization. Such SOEs arc among the easiest 
to pri,·atizc and therefore the most appropriate for 
divestiture in the shon run. which applies also to all 
producers of tradable goods. especially consumer 
goods. and to firms in tourism and trade. Sale ~kcs 
place either on an ''as is" basis or after rcstructunng. 
Privatization of public utilities is for the time being or 
relatively minor imponancc. It is not that Govern­
ments do not wish to divest these traditional monopoly 
service sectors. There is interest in such divestiture, but 
the process is often complex and time-consuming. 
Available information. however, indicates that Czccho­
slovaltia. Hungary and Poland arc considering the sale 
or large parts of their telephone companies to foreign 
operators by the end of 1993 [37). With Latin 
American and some Asian telephone companies also 
up for sale, Eastern European countries may find 
difficulties in finding potential buyers. 

Jn contrast to most other countries, a prerequisite for 
privatization in Eastern Europe is the so-called 
··commercialization" of SOEs. that is, their trans­
formation into a joint stock or limited liability 
company. Commercialization of a compan~ is im_por­
tant because it concentrates ownership nghts in a 
corporate board appointed by the owners or the State. 
In order to implement this transformation, the 
Government has to define who is to have nominal and 
temporary ownership rights over State propeny. In 
Czechoslovakia and Poland this role has been given to 
a privatization ministry. while in ~crman~, Hunga~, 
Romania and some other countries special agencies 
were established. 

Another big difference between privatization in 
Eastern Europe and elsewhere is that in Eastern 
Europe. given the scale and the speed of divestiture. 
Governments arc unable to arran1e for the sale of each 
individual enterprise. Consequently, privatization is 
either government-initiated, or enterprise-initiated or 
spontaneous. Government agencies draw up a list of 
enterprises considered suitable for privatization, 
determine conditions under which these companies will 
be privatized, and supervise the whole process. In 
general. government-initiated privatization has been 
used primarily for the larger and more viable 
enterprises with actual ~les completed through a 
public offering of shares, direct sale to foreign or 
domestic investors. or management/employee buy-out. 
In contrast, enterprise-initiated privatization has 
proved to be more appropriate for small and medium­
sized companies, while privatization methods applied 
have been again direct sale and management/employee 
buy-out. Faced with the objective of fast and massive 
privatization on the one hand, and very limited 

purchasing power of the population. on the other. 
sorr.c Eastern European countries. such as Czecho­
slovakia and Poland. have introduced another inno\-a­
tion in the proass or privatization. :he distribution or 
the State property to all eligible citizens in the font of 
free or low-priced ,·ouchers. 

(a) Fo:7nu Gtnna11 Dmrocra1ic Rrpublic 

In no country of the world has the process of 
privatization been as rapid as that in the five MW 

German fcdcral States. In less than two )Urs of full 
operation. the Treuhandanstalt, the Stat~wned 
trustee company in which the assets or the former 
German Democratic Republic have been vested, has 
privatized some 5,500 manufacturing and service 
companies and nearly 15.000 retail outlets (80 per cent 
of the retail sector). Privatization is about half 
complete, as the Trcuhandanstalt still bas some ~·~ 
companies to divest. The number of remammg 
companies has increased because the splitting of t~ 
country's 270 Kombinatc (vertically integrated, pubhc­
scctor holding companies) continues. The achieve­
ments of the Treuhandanstalt arc impressive in terms 
of the number of companies privatized, and in its 
success in attracting over $90 billion of new investment 
to the former German Democratic Republic and 
securing over I million jobs in tbc private sector [38). 

Table JV.3. shows the structure of firms disposed of 
in their entirety from the books of the T reuhandanstalt 
as of end November 1991. The largest number of 
companies had been sold by direct negotiations mostly 
to purchasers from the "old" Federal Republic of 
Germany. Foreign buyers were less active at the 
beginning or the programme (international investment 
normally takes longer; the Trcuhandanstalt staned 
international marketing only in mid-1991; and language 
was a problem), but recently there has been an increase 
in interest. According to the most recent information, 
the percentage or non-German applications for weekly 
tenders of the Trcuhandanstalt has risen to nearly one 
third of the total. By April 1992. some 250 non-

Tabk IV .3. Stal• elTrao"a ...... •11 
,. ... u el ad·Noftabcr 1991 

Status 

firms dispotcd off in tbeir entirctylf 
Sold 10 the private 1CC1or, ol which: 

Sold as mana1emen1 buy·outs 
Sold 10 foreipers 

Repriva!izcd (returned lo previous 
owners) 

Tranllferrcd 10 local authorities 
Bein1 cloled 
Other (wound up tllroup clolurc, 

merpr ol spli11in1 up) 
E111erpri11CS alill 10 be dispoKd ol 

Majority owned by privale aector 
Majority owned by Trcullandanstal1 

TOTAL 

SDurc1: Ecolromisr, 21 March 1992, p.77. 
al lncludin& incomplete 1r1nuc1ions. 

Number 
ol firms 

4 125 
2467 

602 
223 

463 
lSO 
636 

241 
6 744 

SS7 
6 1117 

10 869 
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<.ic:rm;in C••mpamcs had imestcd Sta5'' billion in the 
former German lkml-...:rau.: Republic [ 31< ). A significant 
pcn:entagc of all compan~ disp._-sals (some 15 per ccnl) 
ha\ been to C•lmpan~ ex~ .. ti•.-cs through management 
bu~-oub. T•• date the Treuhandanstalt has. closed a 
rdati\cl~ small number vf firms (636 b~ So\·ember 
l'WI. that is. wughly ta per cent of all firms di\·csted 
and sull for disposal under the control of lhe 
Treuhandanstah at that time). indicating the reluct.ince 
of the agcnc~ lO liquidate. The Trcuhandanstalt 
estimates that 30 per cent of its remaining 5.800 
companies are not commercially \·iable (one :ndcpcn­
dent sune~ puts this figure twice as high). but it is 
postponing its final dc.:ision regarding their future for 
social and political rcao;ons 1[34). p. 20); thus it appears 
that basic.illy unc.::onomic firms constitute around onc­
quartc:r of the total SOE sector in the former German 
lkm•Kratic Republic. The policy of the Trcuhand­
anstalt has been criticized on the grounds that mone~· 
should not be spent to sa\·e jobs and restructure 
basically uneconomic industries. Dornbush and Wolf 
han~ argued in a recent srudy that it is better to let these 
companies fail and to use resources for retraining and 
imcstmcnt in cntircl~ new companies ((34). p. 77\. 
l ndeed. T rc:uhandanstalt transactions contain pro\·i­
sions for price reductions in return for binding 
commitments hl protect an agreed number of jobs and 
securing new investment 10 impro\e capital stock and 
products. In practice. actual sales prices arc lower a'ld 
the writing-off of old debt is taken into account. Tht.:; 
the: Trcuhandanstalt C(lmbines industrial with social 
policy in implementing the pri\·atiza1ion programme in 
a process that is less market-based and more 
interventionist than in most other countries in the 
world. To encourage new investment in these new 
States. the federal Government has also introduced 
..-ariou~ investment and tax inct:ntives which. according 
10 one: source. reduce tile cffecti\·c cost of such 
imcstmcnt by up to 50 per cent [39]. 

(hJ llun.(ary 

In terms of the legislation and institutional setting 
nccessar~ for privatization, Hungary is still the most 
ad\·aaced country in the region (excluding the former 
German Democratic Republic). Actual sales arc. 
howC\er. much slower. In addilion to some IO per cent 
of shops. restaurants and other small businesses 
privati1cd so far (their wtal number is more than 
211.1100; they arc not a major subject of this study). 
about WO former SOEs out of a tolal of 2.300 were 
pri\ati1cd between mid-1911,9 and the end of 1991. A 
small number of companies operating in strategic 
sectors 'uch as petrochemicals. energy. telecommunica­
tions and transport will be subject to restrictions on 
di\cstiturc:. In contraM. significant industrial sectors. 
including cigarettes and tobacco. distilling. brewing. 
vegetable oils. sugar. confectionery. bread. newspapers. 
paper. refrigerators. cement and glass arc largely in the 
hand~ of transnational firms [40]. 

In contrast to many other Eastern Europcar? 
countrie .... privati1ation in Hungary ha~ not been 
preplanned, but has dc\eloped through "learning by 
doing". going 1hrough numerous stages and modifica­
tion ... to 1mpro\c the cffectivene<,s of the process and to 
better adapt policies to the need' of the country. In the 

. -..-

second half of 1989 anJ ea,ly in 1990. pri\·a1i1ation 
transa'-""tions w·crc carried out on the basis of the 1989 
Transformation Lui.. w·hich legalized the private 
acquisition of SOEs but contained relatively few 
guidelines to ensure fairness of the process for all 
concerned. Some important foreign acquisitions. such 
as the sale of a 75 per cent stake in Ganz electric-meter 
w·orks 10 Schlumberger Industries C France). purchase 
of a 51 per cent stake purchase in Ganz engineering 
enterprise by Hunslct (United Kingdom). and the most 
spectacular purchase. that by General Electric (United 
St.ltcs) of 50 per cent and one share of the Tungsram 
light-bulb producer. ,,.-ere completed under this legal 
setting ({41). p. 68). This uncontrolled -·spontaneous 
pri\·atization·· became a sul)jcct of growing criticism. 
•ith the accusation that company managers w-crc 
selling off their enterprises to foreign buyers below 
their perceived real \·alues. 

In March 1990 the Go\·emmcnt established the State 
Property Agency to maximize revenues from divesti­
ture and to contrc•l "spontancous privatizations··. c\·cn 
at the risk of dc.ay. The Agenc~- is a legal body that 
holds nominal ownership rights in SOEs. More than 80 
per cent of the 300 or so transactions appro\·ed by the 
Agency between mid-1990 to No\·embcr 1991 belong to 
the category of spontaneous printization. where the 
initiati\·c in almost c\·cry aspect of printization is left 
lo the enterprise. while Agency appro\·al is intended 
only to guarantee the legality and transparency· of the 
deal and to proicct the \·aluc of State assets involved 
C[42). pp. 1-2). Recently. the Agency '1as announced a 
more flexible means of privatization which applies to 
343 companies mainly in manufacturing and scn·iccs. 
with less than 300 employees or less than 300 million 
forint per year in turnm·cr. Under this so-called "sclf­
privatization''. 1he enterprises concerned arc entitled to 
choose an adviser approved by the Agency. and the 
transaction as such does not need its approval ([43}. 
pp. 17-18). Although the sectoral structure of 
completed spontaneous privatization is not available. 
scattered information suggests that a large majority of 
enterprises arc from various manufacturing branches 
and service sectors. especially trade and tourism. Most 
transactions ha\c been done through direct sales of a 
company's assets or equity to outside investors. Some 
other characteristics of Hungarian spontaneous pri­
vatization arc the following: 

(a) Many transactions have iO\iol\·cd not only an 
outright sale but a new share issue to increase paid-in 
capital or a firm commitment of the new owner to 
undertake substantial investments; 

(bJ A majority of transactions inrnlve foreign 
partners. either professional investors making direct 
investment or institutional investors making portfolio 
investment (in 1991. cumulative foreign in\·cstmcnt­
not only related to privatization-reached $2 billion. 
with an additional $HOO million expected in 1992); 

(c) All deals offer some opportunities to employee 
participation: 

fdJ Environmental issues are becoming increasingly 
important; 

frJ A transaction doe~ not necessarily require wide 
invitation to bid ([42). pp. 2-4). 
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In adJiU••n h) controllintt spontaneous pri\atization. 

the State Propen~ Agency also initiates pri\·atization. 
l"ndcr this ··acti\·e pri\atization ... the Agcnc~• takes the 
iniua:1\e b~ selecting pri\·atization candidates. an.d 
determines the di\·cstiture and the limits of foreign 
panicipau.m. As of October 1991. tl!rcc programmes 
and t•o scch.•r-spccific pri\·atization efforts •·ere 
initiated by· the Agen~. in..-ol\·ing approximately 124 
C•lmpanies 1[43). pp. 11-15). The first. launched in 
Scptemllcr 1990. comprised 20 cf the larger. well­
kno•n and generally better-performing companies 
from the manufacturing. trade and tourism sectors. A 
larger proportion of manafa"~uring firms was contained 
in the second programme. of December 1990. 
Unfortunately. because of nrious obstacles. dela)-S 
hne occurred in implementation. and by August 1991 
no sales under the first programme had ~ict gone 
through. In practice. professional foreign in\·estors 
ha\·e shown relati\·ely little interest in purchasing under 
this programme. because the Agency has set upper 
limih on foreign capital in SC\"eral of the top profit 
makers all destined for tlotation on the Budapest stock 
exchange; ir.duding pharmaceutical company Richter 
Gedeon c33 per cent). the hotel chains Hungarh.;>tcls 
t49 per cent). Pannonia (30 per cent) and Danubius 
C50 per cent). and department store Ccntrum (30 per 
cent) [44). Foreigners seem to be much more interested 
in spontaneous pri\·atization. As far as institutional 
foreittn im·cstors are concerned. there are still doubts as 
10 how much interest foreign portfolio in\·estors will 
ha\"e in the Hungarian stock market. In practice. 
spontaneous pri\·atization of mostly industrial and 
scr\"iCc sector companies has absolutely dominated the 
Hungarian pri\'atization scene over the last two and a 
half years. and has made a major contribution to the 
total of 31 billion forint raised by the Go ... ernment 
through pri\atization in 1991 (the GO\·ernment 
e'pected 50 billion forint) (45). About four fifth of this 
money was expected to be used to reduce the country•s 
national debt. with the rest going to various 
government activities. such as the National Employ­
ment Fund and the promotion of direct foreign 
investment [46). 

(c) C:echos/nvokia 

In contrast to Hungary. the Government of 
C1echoslo\"akia has mo\·ed more slowly on the 
question of privatization in spite of significant interest 
of foreign investors in the acquisition of enterprises in 
the country. In addition to general economic problems. 
the•e arc two more specific obstacles which have 
caused delays in initiating the privatization process. 
Firs!, there is a question of dividing responsibility for 
pri\atization between the republican and federal levels; 
and secondly. to prevent company managers from 
benefiting fro:n 1he pri\·atization process. the Govern­
ment has not allowed enterprise-initiated privatization 
which has been widely applied in Hungary. In 1990 and 
1991. Czechoslovakia adop1ed comprchensi\·c privati­
zation lcgisla1ion. which provides for t\.\o major types 
of privatization. both currently at different stages of 
implemcnta1ion. The so-called "small privati1ation". 
carried out in a dcc . .:n1ralizcd manner 1hrough regional 
pri\alllation commissions. has achieved roughly half 
of i1s potcnllal. Over 13,000 small and medium-size 
11ni1s. mainly 10 the service sector and retail trading. 

. ,_ 

out of a total of:! 1.500 •·ere sold b~· public auctions by 
So,·ember 1991. Although fo~ign participation •·as 
not allo•ed in the first round of auctions. in order to 
give an adnntagc to Czcchoslo,·ak citizens. in pr.cticc 
many foreign partners ha\·e been de facto silcnl 
partners hidden behind eligible local in\·cstors {[47). 
pp. 8-9). 

Simultaneously with the small priutization pro­
gramme ... large-scale printization ··has been organized. 
but unfortunately its implementation is lagging far 
behind. The La,.· on Large Printization (some 1.800 
Czech and up to 700 Slonk enterprises ha\·e been 
designed as the ··first wne of large scale privatiza­
tion") rcqucs!s each company to prepare its own 
printization plan which will delineate the part of the 
enterprise to be pri\·atizcd. the form of pri\·atization. 
the time schedule and the names and foreign partners 
interested in acquisition. if applicable. The Law defines 
10 different modC$ of privatization, inch;ding rnucher 
pri\·atization. Once a privatization plan is drawn up. it 
must be appro,-ed by the relevant ministry·. while SOEs 
in telecommunications. mining. transport. national 
defence and strategic sectors must secure approval 
from the federal institutions at the federal level. After 
appro\·al of the pri\·atization plan. ownership of the 
enterprise is transferred to one of the inslitutions 
known as National Assets Foundations. These 
Foundations arc responsible for actual privatizations, 
including the dra•·ing-up and signing of final contracts. 
1 his rather complex legal procedure suggests that lhe 
whole large pri\·atization process is under strong and 
direct government control. 

As the deadline for submission of plans in the first 
wa\·e of large privatization was the end of 1991. 
implementation has been possible for a few montt-.; 
only. Howc\"cr. before the deadline the Government 
had approved some 15 privatization projects on a case 
by case basis. and some new projects were approved on 
a simiiar basis in early 1992. Such sales included the 
following high-profile transactions ([48). [49)): 

(a) Voll<swagcn acquired. for 620 million dcutsch:: 
mark. 31 per cent of 1he shares and management 
control in Skoda. Volkswagen will increase its holding 
to 70 per cent in 1995 and will invest some 9 billion 
deutsche mark by the year 2000; 

(b) Siemens (Gc1many) and Framatome (France) 
may take 67 per cent of the $170-million power 
generation business of Skoda Pilsen; 

(c) Mercedes acquired JI per cent of truckmakers 
Avia and Liaz for $250 million. a further $210 million 
to be invested over the next three years; 

(d) Nestle (Switzerland) and BSN {France) acquired 
a 43 per cent share. and the newly established 
European Bank for Reconstruction and Development 
15 per cent, of Czcchoslovakia·s largest food processor 
Cokoladovny; 

(e) Air France (France) and EBRD bought stakes 
in the State-owned airline CSA. 

These well-publicized acquisitions had lhc following 
characteristics: 

All involved strategically imporiant enterprises thal 
at1rac1ed cono;iderable interesl among foreign invcs-
1ors; 
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This part of the analysis pnisents the ntSUl'ls of a 
survey of mcnagers of indUitrial SOEs coclSidefed for 
privatization. The survey aimed at obtaining the 
apir.ionS of managefS on the reaons for privatization 
of their companies. on expected obstades to 
divestiture, on the market position of their companies. 
and on the expected mode and timing of privatization. 
The survey was carried out through a questionnaire 
distributed by mail to managetS of a sams:te of some 
200 SOEs in del91oping and &stem Europe911 
countries considered for futufe divestiture. 

The questionnake was composed of five sections. 
In the first, respondents were asked to provide 
information about general characteristics and the 
current status of the company. including the name 
and address of the company. its main products and 
ownership structure. and the number of employees 
over the last three years. The second section aimed at 
obtaining information about the position of the 
company in the domeStic market. including que3tions 
about the domestic market share for its main products 
and about the import regime for competing products. 
In the third and fourth sections. managers were asked 
to assess the importance ot individual reasons for and 
the expected obStacles to privatization of their 
companies, with reasons and obstacles scaled from 
"(1) very importanr to "(2} fairly importanr to "(3) less 
importanr. The last section of the questionnaire 
requested information on the expected mode of 
privatization. on its timing and on whether the 
company should be restructured prior to diwstiture. 
Respondents were advised that replies would be 
treated in confioence and that information provioed 
would be used exclusively for analytical purposes. 

Tables IV.4, IV.5, IV.6 and IV.7 present the summary 
of replies of managers from 28 industrial SOEs in 
9 developing countries (Argentina, Brazil, Morocco, 
Nepal. Nigeria, Pakistan, Philippines, Sri Lanka and 
Turkey) and 2 Eastern European countries (Hungary 
and Poland). These SOEs come from a range of 
manufacturing branches, including food production, 
petroleum refineries, industrial chemicals, iron and 
steel production, textiles, printing, cement production 
as well as electrical and transport equipment. The 
small size of the response made the sample 
unrepresentative, and the survey was biased in at least 
three ways: information was gathered largely from 
rather big companies-more than half of the surveyed 

Mos! involved industrial cnrcrpriscs; 

All involved much foreign competition; 

Although price was important in judging offers, 
other criteria, including commi1men1 to new 
inves1men1 and rhc saving of jobs, were also 
important; 

These 1ransac1ions brought more than half !he total 
foreign direct investment in Czechoslovakia in 1991. 
amounting to about $600 million ([47), p. 3). 

5. Co11cl11sio11s 

This survl'y d privauzation in various countries 
v;.11es in scope and depth depending on data 
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Box IV.1. Hr ....,._ .... oC prtw..aulon: 

firms have more than 1.000 employees, six of them 
even more than 5.000 employees; information on the 
company's privatization is given only from the 
managers· point of view. and therefore does not 
include views of other groups participating in the 
process, such as workers or government officials; and 
there were no means of cross-checking the informa­
tion from the surwy. For all these reasons. the survey 
results are tentative and provide very preliminary 
c:onciusions or working hlf1JOU'I BIBS. 

Tables IV.4, IV.5. IV.6 and IV.7 provide the basis of 
the following observations: 

(•} More than haH of the surveyed companies in 
developing countries and slightty less than haH in the 
Eastern European countries have a domestic market 
share at a level of at least 50 per cent, while only two 
have a share at 10 per cent or less (see table IV.4). This 
suggests that a majority of the surveyed companies 
still operate. in highly distorted markets with a 
concentration of near-monopoly power. To expose 
companies producing internationally tradable goods 
to more competition, Governments of many countries 
have strongly liberalized their imports. Regarding the 
import regime for competing products. 87 per cent of 
the managers responded that the import of competing 
products is liberal. while no respondents indicate that 
competing products were banned; 

(b} Regarding individual reasons for privatization 
of their companies, managers from the two groups 
have, in general, surprisingly similar views (see table 
IV.5). In both groups of countries "government 
strategy towards privatization" is considered as the 
single most important reason for privatization of their 
companies (rank 1). There are three other reasons for 
privatization, namely "attracting foreign capital invest­
menf', Mimproved access of the company to new 
financial resources" and "reduction of production 
costs due to improved decision on allocation of 
human and capital resources". which are in both 
groups of countries ranked among the top five most 
important reasons for privatization. The high impor­
tance attributed by respondents from both groups to 
privatization as a mechanism for resource mobiliza­
tion reflects the realities of the 1980s, with divestiture 
being seen primarily as a response to poor financial 
performance of these enterprises in circumstances of 

availabiliry. Despite the lack of uniformity certain 
common features of privatization can be identified as 
follows: 

(a) Privatization programmes priorities and 
methods differ significantly from one country to 
another as Govcrnmenrs attach different priority to 
individual economic objectives, such as reducing the 
fiscal burden, increasing budge! revenues or strength­
ening economic efficiency, as well as to different 
socio-political objectives, such as increasing popular 
capitalism, decreasing external and domestic deb!, 
srrengthening domestic capital markers, disciplining 
the power of public sector trade unions and 
transforming centrally planned into marker economics 
in the countries of Eastern Europe. In some countries, 
this broad spectrum of privatization goals has led also 
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questlowlre findings 

drastically reduced availability of domestic and 
foreign financial resources; 

(c) Regarding expected obstacles to privatization. 
managers from the two groups are again of rather 
similar position. Both groups share the view that "thin 
and underdeveloped capital markets" is the most 
important problem to be faced in the divestiture of 
their companies. In developing countries. other 
probl&ms ranked among the top five expected 
obstacles are "indebtedness of the company". ,ack of 
foreign investor's interest", ,imited administrative 
capacity of the government to implement privatiza­
tion" and "resistance of employees" (see table IV.6). 
The first three obstacles are also among the top five 
expected obstacles in the Eastern European sample, 
but in contrast to managers from developing 
countries. respondents from Hungary and Poland 
attributed high importance to ,egal problems related 
to company property rights". This is not surprising, 
taking into account that re-establishing clear property 
rights in these countries has already proved to be 
complex and time-<:onsuming_ Managers from both 
groups have similar views also about those obstacles 
which are expected to have small influence on 
privatization. namely that "resistance of manage­
ment". "fear of increased foreign ownership" and "lack 
of legal. accounting and management consulting 
services" are of minor importance in divestiture. While 
the views of respondents on expected management 
resistance should be taken very cautiously and is 
unsurprising, low fear of increased foreign ownership 
could be explained by the strong commitment of 
Governments and the growing consensus throughout 
the developing world to attract foreign investment. It is 
somehow surprising that 1ack of legal, accounting 
and management consulting services" is considered 
as an obstacle of minor importance to privatization, 
but the reasons for this seems to be of two kinds: first. 
companies in the sample are rather large; and second, 
most of the companies in the sample are from 
relatively developed developing countries. where 
these services are more easily available than in those 
which are less developed; 

(d) Regarding the expected mode of privatization. 
an almost common characteristic of replies is that 
divestiture will be done through a combination of two 
or even three privatization techniques (see table IV.7). 

to changing objectives at different times, retlecting 
changes in socio-political and economic circumstances 
in each particular country; 

(b) Not even rough data exist on the number of 
divestitures that have occurred. In developing coun­
tries, this number may be estimated at over 1,000, and 
at over 4,500 if extensive reprivatizations in Pakistan 
(some 2,000 companies in 1977). Bangladesh ( 1,076 in 
the period 1976-1984), Chile (some 350 in 1973 and 
1974) and Mexico (750 companies privatized since 
1982) are taken into account. If denationalizations are 
excluded, most dive~titures among developing coun­
tries have been in Chile and Mexico, each with more 
than 100 transactions completed. In many other 
developing countries, including Costa Rica. Honduras 
and Jamaica in Latin America, Cote d'Ivoire, Gambia, 

The two main techniques are expected to be private 
sale and sale of shares through a stock exchange. 
Only two of the surveyed companies from Hungary 
and Poland (17 per cent) intend to use the stock 
market. but among the companies from developing 
countries some « ~ cent will do sv. This figure of 
44 per cent may be partly attributed to a biased 
sample. Another two privatization methods expected 
to be widely applied in both groups of countries are 
also the sale of shares to management and employees. 
no doubt aimed at neutralizing Wt>rkers' resistance to 
divestiture. They both are commonly used as 
supplementary methods; 16 out of 28 companies are 
expected to apply management-employee buy-out 
methods. but in all cases in combination with other 
divestiture techniques; and 10 out of 28 companies are 
expected to apply inflow of capital, but in all but one 
case in combination with other privatization methods; 

(e) Most managers expect divestiture to take place 
in 1992 or 1993 (see table IV.7). This, together with the 
reply on the question whether they agree with this 
timing (23 out of 24 replied positively). indicates the 
managers· view that privatization should be implemen­
ted as fast as possible. Experience from the past 
decade indicates however that privatization is a 
complex process. and this raises doubts whether 
these divestitures will actually be implemented as 
planned; 

(f) Managers of the surveyed companies from both 
groups of countries expect the strong involvement of 
foreign partners in the privatization process. About 
80 per cent of respondents thought that foreign 
investors would buy either minority or majority stakes 
(see table IV.7.). High expectations in this area seem 
to be in line with government efforts to attract 
foreigners to participate in privatization programmes 
of individual countries; 

(g) Resp<;nses to the question regarding sub­
stantial preparatory restructuring prior to divestiture 
slightly differ between managers from the two groups 
of countries. Three quarters of those from Hungary 
and Poland think that these measures, especially 
financial restructuring and physical rehabilitation and 
modernization, are necessary. In developing countries 
this percentage is lower-56 per cent-and focused 
on both financial and management restructuring (see 
table IV.7). 

Ghana, Guinea, Mali, Niger, Togo and Tunisia in 
Africa, as well as Philippines, Malaysia, Republic of 
Korea, Singapore and Sri Lanka in Asia, Governments 
have sold off at least 10 SOEs. There are many other 
countries which have only recently either started with 
some large-scale privatization, like Argentina, Brazil 
and Venezuela, or have come out with extensive 
privatization plans, like Egypt, Kenya, Morocco and 
Pakistan; 

(c) Divestiture in Eastern Europe is only three 
years old, with most transactions carried out in the 
former German Democratic Republic, where 5.500 
companies had been privatized by April 1992. In some 
other countries the tempo is much slower, but still 
significantly faster than in most developing countries. 
This is not surprising, since divestiture has become an 
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'hble IVA. GeMnl chanlderbtk1, c:unent st•tu• •nd rel8tlft 1Ur~t position of lndustrl81 totnP8nMI 
considered for priYlitlutlolll qaestkinnaln replies 

N 
Do other companies 

~ 
pou 1 compc1itiw 

Private ICCtor Domestic market threat to producll Import of products which 

share in the Number or share or the or your company in compete with your company'• 

Country of ownership of the employees company for Its the domestic market? product ii 

origin of Sample company main product 

the company 11umber ActMty (pertentap) 1990 1988 (pertent1p) Yea No Banned Reltricted Uberal 

-
A. OeYeloping 
countries 
,\rgentina 1 .. . 36 93S 36 673 54 x I 

Ar&entina 2 Pctrochemic811 . 1 096 799 70 I I 

8ru.il 3 Pbospbates . 2 200 2400 82 • x l. 
Bru.il 4 lroa productll . lS 28S 14 44S 41 x I 

Bru.il s boo products . 19106 22 714 100 x • . I 

Bruit 6 boo products lS 13 413 13 928 4S I 

Morocco 7 Cement 14 630 609 24 • x 

Morocco 8 boo produc:ta . 609 S76 BO x x 

Nepal 9 Cement s BOl 821 20 x x 

Nigeria 10 Car production 1 284 1 337 10 • • 
Pakistan 11 PVC products . 91 96 so x 

Pakistan 12 Cement 9 742 740 BO • 
Philippines 13 Food products . 367 437 44 • x 

Turkey 14 PVC production . 7 297 7423 x I 

Turkey lS Cement . 9 301 9 SS3 24 • I 

Sri Lanka 16 Ccnmics . 2 988 3028 90 x x 

- - - -
10 s I 13 

Total. A 

B. Eastem Europe 
Hunpry 17 Priatin& . 30S 302 x ~ I 

Hunpry 18 MKIWlery . 202 233 2S x I 

Hungary 19 Tools production . 110 lBO so I x l 

Hunpry 20 Plastic products . 211 309 so x x j1 

Poland 21 Metal producu . 4 912 s 619 2S I ,, 
Poland 22 Textile& . 1161 1 266 2S x 

Poland 23 .. . 1410 2 287 100 I x 

Poland 24 Tutilcl . 2 275 2466 40 x x I 
Poland 2S MKbinery . 1269 1452 90 x I 

Poland 26 Metal products . 1640 2038 I • 
Poland 27 Ce1Deat . 1106 1188 8 JC 

Poland 28 Ceramics . 503 612 I x 

- - - - I 
6 s 2 7 

~ 
Total, 8 - - - -

t Total, A and B 
16 10 3 20 

Sower. Replies to qucstionnaiJe. 
Notr. Totals represent total alllllbcr of respoues. 
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Table IV.5. leuo111 for pm.tilllllo• or illdullrtal ,_,a•les coasldertd tor prl••llaallon: qvellloH•I" "'''" 

Redl>f't-ol 

Red\ICtioa or 
proclut•-
COIU due 

elillliaalioa ol Reductioll or ran ol .,..._ .. climiaalioll ol .,...mmcnl 
lmprowd 10 impnMd 

IUbUdica .,...mmcnl ~,.u RcnKMlol Compliance PIVYilion or acreuor lmprowd dcti110ft1 on 

nMded 10 1ubsidicl priwtizalion .,...mmenl Broader l!nlarpment Anrattion wi1h rcq11e1u bcllcr in· Ille mmp1ny 1«U1 of 111oc111on 

Contryol ~r eecded for llRICI)' interference popular or domcltic Creation of or roftipl of roreip ccn1iYcl ror 10 new Ille company lmprowmcn1 of human 

orip ol Sample opcrmtiq tbc captal 1owardl in opcrmtina p1nidp11ion e11pi1.tl job opponunilicl tapilll lendc11 and man1p11 in financial 10 new ol proclut1 Ind Cllf"lll 

tllc compuy ollmbcr kma u.--tmcnt priwtizalion decisionl in OWl\Cllhip martr.e1 in lhc lon&·Nn inva1mcn1 do non 1hc c:ompany l'CIOlll"t'CI lcthnoloaies qvalily l'CIOUIRI 

---
0-IDPlll 
C'OUlria 

AIJClltiM 1 1 1 1 1 2 I 2 I 3 I 2 3 l I 

AfFatiM 2 1 2 1 1 2 2 2 2 2 3 l 3 3 I 

l. Bruil l l 2 I 1 2 2 3 l 3 l 2 2 2 2 

8nzil 4 1 1 1 2 1 1 1 l 2 3 1 I I I 

8nzi1 s 2 l l l 2 l l I l 3 I I 1 I 

Bluil 6 l 3 1 2 l 2 l I l 3 2 2 l 2 

Mal'ono 7 l 2 

MOIOC'CO a 1 l 1 l 2 1 I I I 2 2 3 3 I 

Nepal 9 l 2 I 

NiFria 10 l 3 1 2 2 I I 2 2 l 2 l l l 

......... 11 1 2 l 2 

Pokisau 12 l 3 2 1 3 2 2 2 2 l 2 l I 

~ l3 3 3 1 l 2 3 2 3 3 I I 3 3 l 

1\aftcJ 14 1 2 2 1 3 l 2 2 1 l I 2 3 I 

1\aftcJ IS 2 3 1 1 3 2 3 l I 2 I 3 3 I 

SriLuU 16 2 2 2 1 1 2 

Avence 1.16 2.33 1.21 1.38 2.IS 1.75 2.08 1.64 2 2.31 1.7.5 2.33 2.51 1.46 

e.-.. l!ulCpC I 
HIMllUJ 17 3 2 I 2 1 2 1 1 2 I I I 3 2 

"......,. II 3 3 1 1 3 3 3 2 2 2 I I I ? .. ' 

Huapry 19 l 2 I 1 l 1 I I 2 I I I I I ·I 

"....., 20 l 2 2 3 l l 3 I l 3 2 2 l 3 

...., 21 I 2 l 3 2 I I I I 2 I I 3 2 , 
P'olud ?2 1 3 1 1 I 1 2 I 3 2 I 2 2 I , I 

P'olud 23 
FoluO )4 3 3 1 3 2 I I I l I I I I 2 '· i 

P'olud 2S 3 3 I 3 I 2 2 I 2 I 3 2 2 I 

roi-s 26 l l I 2 1 1 2 I I I 2 I I I 

P'olud 11 3 3 1 3 2 2 2 I I 2 I 3 3 I 

P'olud 28 3 l 1 3 2 I I I 2 I I I I 

....... 2.27 2.63 1.()9 2.27 1.9 1.63 1.72 1.09 1.81 IJS 1.36 1..50 1.91 I.SS 

~ Rcpba 10 qucstionnaift. 

N 
Now: 1 ~ vety illlportanl ieason; 2 • fairly imponant reason; 3 • lcM important reason. 
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I 
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fiWt IVA. ~ elnl11tln to prtwMlsatloll el ...... rial__,....._ ...... for prtY•lllM• ..... lotluirt ,.,un 

oc 
Limited 

Lcpl pcoblcms LKlt of lcpl adminiltntiw 

related to ;l(CO'.llltin& and ca,arity of the Poor popular Lack of Thin and fur or Rel ii ta nee 

Couatty of company manqcll'Cnt aovemmcnt to imaae of foreip underdeveloped Lack or lndebtednea lncreued Relilt1nce Rai111nce or nationll 

~of Sample property coasultina implement the private inveaton' capital market of the roreian of the of the civil 

tlM: compuy nlllllbcr npll ICMca privatization RCtor interest market information company ownenhip manaaemcnt employees llMllll 

-
Dcvelopina 
c:ouatricl 
AJFntinl 1 2 3 3 3 2 l 2 3 3 3 3 2 

AJF•tinl 2 3 3 2 3 2 2 3 l 3 2 2 2 

8ruil 3 3 3 3 3 3 3 3 3 3 3 3 2 

Bnzil 4 3 3 3 3 2 3 3 2 3 3 3 3 

8ruil s 3 3 3 2 3 2 3 3 3 3 2 3 

Bruil 6 2 3 2 l 2 :! 2 3 l 3 3 

Morocco 7 .. .. .. .. .. .. .. .. " 
.. . . 

MOIOml 8 3 3 3 3 2 1 2 l 3 3 3 3 

Nep9l 9 .. .. .. 2 .. l " 
l " " 

2 

NiFril 10 2 3 3 3 l 2 2 3 3 3 2 3 

PakistAn 11 .. .. .. " 
.. " 2 " 

.. .. .. 

PakistaD 12 3 3 .. 2 2 2 2 3 3 3 3 3 

PIWippiMS 13 l 3 2 3 3 3 2 1 3 3 3 3 

'hltey 14 3 1 1 1 l 2 2 2 3 l l I 

'hltey 1S 3 3 t 3 3 2 3 l 2 3 2 3 

Sri ...... 16 2 2 2 3 3 .. 2 3 2 2 l 3 

Avenac 2..53 2.76 2.33 2.SO 2.23 2 2.31 2.13 2.69 2.69 2.3S 2.46 

EMtcrn Europe 
HUllPIY t7 3 3 3 2 t I I 3 3 3 3 3 

HUllPJY 18 2 3 2 I t l 2 3 3 3 l 

Huapry 19 2 3 2 l 3 l 1 l 3 3 2 2 

Huapry 20 1 3 3 3 2 2 3 l 3 3 3 3 

l'olud 21 3 2 3 2 2 1 2 l 3 1 1 l 11 

Poland 22 2 3 1 3 1 1 2 1 2 3 2 l 

Poland 23 .. .. .. .. .. .. .. .. .. .. " " 

Poland ~ t 3 2 3 l l 2 2 2 3 3 3 

Poland 2S 1 3 2 2 1 1 2 3 3 3 3 3 

Poland 216 1 3 1 2 2 2 1 2 2 1 2 2 

Poland 27 2 3 1 1 2 1 3 3 3 3 3 3 

Poland 28 1 t 2 3 1 1 \ 3 3 3 3 2 

Ave nae 1.72 2.72 2.00 2.20 1..54 t.18 1.72 2 2.72 2.63 2JS 2.17 

t 
s-r. llcplica to q.-tionnaire. 
Notr: 1 • veiy important obllade; 2 • fairly imponant obltaclc; 3 lcll important oblU 'e. 
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ccnnomic and pnlitical priority. and a necessary 
precondition for the transformation from a centrally 
planned to a market economy. If pri\·atization of small­
scale businesses is excluded. Hungary privatized some 
2t)() SOEs. Poland close to 600. while the Go\·ernment 
of Czechoslovakia had appro\·ed some 15 privatization 
transactions by the end of 1991: 

(J) ln both developint? countries and Eastern 
Europe. the number and volume of sales are very 
modest in comparison to the total asset base of the 
public enterprise sector. More modest still is the 
achievement in comparison with expectations. as 
evidenced by the small number of actual transactions 
that ha\·e met publicly stated targets: 

(e) Goverriments differ in their definition of 
strategic industries to be excluded from divestiture. 
Recent trends in many countries have reduced those 
sectors defined as strategic (banking is a very notable 
case). Some segments of SOEs remain where Govern­
ments prefer restructuring to divestiture. In general. 
enterprises considered to be strategic are those in the 
utilities sector. or are maj:>r exploiters of natural 
resources that happen to be profitable and important 
foreign exchange earners. Thus utilities in the water, 
electricity. transport and telecommunications sectors 
are still excluded from divestiture because of reasons 
s•Jch as non-competitive market structures. strategic 
constraints and lack of certainty as to profitability. In 
practice some countries in Asia and Latin America are 
exceptions to the trend and have divested certain public 
utilities: 

(I) Privatization cuts across practically all sectors 
of the economy. The past few years have seen 
privatization of telecommunications in several Latin 
American and Asian developing countries, including 
Argentina. Chile. Malaysia. Mexico and Venezuela. It 
is estimated that telecommunication companies in at 
least another 15 developing and Eastern European 
countries will be targeted for full or partial privatiza­
tion by 1995. The reason for divestiture of large 
telecommunication monopolies seems to be the lack of 
government funds for new investments. Hence the 
privatization of telecommunications in Argentina and 
Venezuela. Airlines comprise another government 
mClnopoly targeted for divestiture in several countries. 
Airlines in at least 15 countries have already been 
privatized either through total or partial divestiiure 
(Argentina. Chile. Czechoslovakia, Malaysia, Mexico, 
Philippines. Singapore, Thailand). or through manage­
ment contracts or leases (Malawi. Mali, Sri Lanka, 
Zaire). while air carriers in many other countries 
(Congo. Gambia. Hungary. Indonesia) are known to 
be in the privatization pipeline. As in telecommunica­
tions, the number of divestitures in air transport is 
relatively small, but at a relatively high price, 
sometimes over $100 million. Other segments of the 
transport sector. such as port and airport activities. 
shipping and bus companies. as well as road 
construction and management have also been privatized 
in some developing and Eastern European countries 
through ownership and management transfer, although 
railways, for the time being. have not been privatized. 
Banks in developing countries have also been 
privatized, with the most spectacular transactions 
currently under way in Mexico, where the sale of 
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18 banks is expected to fetch over S 10 billion. Banks 
ha\·e been sold in other countries. including Chile. 
Guinea. Jamaica. Philippines and Republic of Korea: 

(g) In contrast to privatization of telecommunica­
tions. air carriers and banks which have attracted. by 
the size of individual transactions and by the sensitivity 
of their operations often as monopoly providers. a 
great deal of professional and media attention. 
privatization of industrial enterprises. operating in 
more competitive. quasi-competitive or potentially 
competitive markets. has been less frequently the focus 
of discussion. Industrial sector enterprises have been 
sold off in practically all developing and Eastern 
European countries that embarked on th.: privatization 
route, and in many of those countries they constitute 
the core of the divestment programme. There are no 
comprehensive data about the relative importance of 
industry in the overall pri\·atization process in 
developing and Eastern El'ropean countries. The four 
regional surveys and other fragmentary data suggest 
that the industrial sector. together with capacities in 
trade and tourism. accounts by far for the highest 
number of privatization transactions completed so far. 
Companies from these sectors have participated with 
more than two thirds or even four fifths in the total 
f1umber of completed or planned transactions. In 
contrast to Asia and Latin America. where enterprises 
of practically all sectors have been divested, in Africa 
and recently in Eastern E..irope divestiture has occurrc:d 
principally in manufacturing and the services sectors. 
Moreover. in contrast to deals in telecommunications. 
air carriers and banking. small in number and high in 
price. industrial privatizations have been large in 
number but relatively low-priced. Small industrial 
firms in competitive markets are among the first to be 
divested in most countries. A few countries then go on 
to consider the divestiture of State utilities; 

(h) Methods of divestiture include public offerings, 
private sales. management-employee buy-outs. manage­
ment contracts and leases, with private sale to domestic 
and foreign investors being by far the most important, 
in practically all countries including Argentina, Brazil, 
Chile, Costa Rica, Honduras, Jamaica, Mexico and 
Panama, in Latin America; Cote d'Ivoire, Guinea, 
Niger and Senegal in Africa; Czechoslovakia, Hungary, 
Poland and the former German Democratic Republic 
in Eastern and Central Europe; and Bangladesh, 
Pakistan and Philippines in Asia and the Indian 
Subcontinent. Public offerings have not been much 
used, inter a/ia because of the absence or inadequacy of 
such markets in most countries. Where such markets 
are relatively well developed as in Chile, Malaysia. 
Mexico, Republic of Korea and Singapore. public 
offerings have been much more frequent. Of the 
surveyed countries, Czechoslovakia and Poland have 
used arrangements by which the government issues to 
the domestic population investment vouchers that can 
be exchanged for shares, with the aims of speeding up 
divestment in the absence of a stock market and 
building up a share-owning class; 

(i) Most countries have combined the divestiture of 
SO Es with legislation aimed at attracting direct foreign 
investment. Latin America has succeeded in this aim, 
especially in Argentina, Chile and Mexico, where debt­
equity swaps have also been an incentive. However, 
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Eastern Europe has been Ins successful in attracting 
foreign imestment. despite some well-publicized but 
exceptional transactions: the special case of the former 
German Democratic Republic has also been excep­
tional. In contrast to Latin America and Eastern 
Europe. foreign investors hue been much less 
interested in purchasing SOEs in Africa. With the 
exception of Cote d'Ivoire. Togo. and to a lesser extent 
Guinea. Liberia and Zaire. few foreign investors have 
been attracted. In contrast. the foreign presence in 
Asian divestiture. in particular Malaysia. Republic of 
Korea. Singapore and Taiwan Province. has been 
limited by gO\ernments. 

C. Analysis of industrial sector privatization issues 

The present section focuses on a more detailed 
analysis of issues most relevant to privatization of 
industn·. Each of the issues is anal\·sed in view of 
conclu;ions of other empirical studies.on privatization 
as well as conclusions suggested in a growing stock of 
literature dealing with conceptual aspects of privatiza­
tion. 

I. Oiv~rsity of privati:ation obj~ctiv~s 

fa) Economic ejficienc.r gains from pri\'ari::ation 

There is grGwing belief worldwide that government­
owned and -managed enterprises by and large do not 
work as well as privately owned enterprises. and that 
therefore a transfer of ownership from public to private 
hands would increase the efficiency with which 
resources are used. Economic efficiency gains have 
been stated as the priority objective in privatization 
programmes of all groups of countries. developed. 
de\eloping and Eastern European. There is little doubt 
that unless efficiency levels are increased. the 
achievement of all other privatization objectives would 
be either impossible or highly questionable. There. is. 
however. much less consensus on whether privatization 
as such. that is. ownership transfer from public to 
private hands, will bring about efficiency gains. 
Evidence on the connection between ownership and 
efficiency are mixed, and the widespread perception 
that private enterprises are more efficient than public 
enterprises is harder to prove than might be expected. 

When discussing the relationship between ownership 
and economic efficiency, it must always be borne in 
mind that efficiency is a broader concept than 
profitability and should be measured not only in 
"money" terms but also in "real" terms. Besides, the 
concept distinguishes between productive efficiency, 
and allocative efficiency where the need to enhance 
productive efficiency would emphasize reforms within 
a firm. such as management autonomy, incentives to 
managers and workers. and innovation, while ~he need 
to increase allocative efficiency directs attention to 
reforms external to the firm. such as reducing price 
distonions in the cost of capital and foreign exchange 
and the general introduction of competition and 
deregulation. 

Productfre efficiency 

In regard to the is~ue of ownership and productive 
efficiency. Alan Wal~ers has summarized the extreme 

position by emphasizing that .. econ•>mic theo11· is 4uite 
explicit: due to the nature of ownership and hence 
incenti,·es. a state entity cannot be as efficient as a 
private entity in the production of the same output .. 
[50). This .. pure .. position is analysed below through 
four propositions that pri\·ate ownership is associated 
with higher efficiency. so that pri,·atization does bring 
increased productive efficiency. The propositions 
summarized by Nellis [51] will be presented one by one 
and challenged with contrary views arguing that 
theoretically private ownership is not superior to public 
ownership. and that privatization is not a necessary 
condition for improved production efficiency. 

First. the pri,·ate ownership of companies carries the 
implication that business decisions will be taken on 
business rather than on political criteria. as private 
firms are subject to less political intervention in their 
operations than SOEs. The contrary \"iew is that 
change in ownership is not a necessary condition in 
making public enterprises more independent from 
political interference. and that internal reforms in a 
public enterprise which increase the independence of 
managers and define more clearly company goals. as 
well as government (and individual ministers') deci­
sions to reduce its intervention. may result in the same 
efficiency gains as accomplished with ownership 
change. Second, in contrast to SOEs that have often 
operated under soft budget constraints with easy access 
to cheap capital and foreign exchange. private firms are 
more subject to the discipline of commercial banking 
and capital markets, and cannot use easy access to 
capital and foreign exchange to cover losses or finance 
new investments. Consequently, the shift from public 
to private ownership in a company will result in an 
increase of its productive efficiency. This argument can 
again be questioned on the grounds that for SO Es to be 
exposed to the discipline of financial markets it is not 
necessary to change their ownership. The same can be 
achieved by their"commercialization" and by removing 
their access to the "hidden" subsidies implicit in easy 
access to investment capital and foreign exchange. 
Note also that in many developing countries large 
private firms also have had access to these hidden 
subsidies. Third, private companies in some countries 
have the reputation of offering higher salaries and 
therefore attracting better managers than public 
enterprises. There is also the claim that a "business 
culture" in contrast to a bureaucratic culture is more 
geared towards cost minimization, profit maximization 
and opportunity-seeking than in public companies [52). 
In addition. private firms are often considered to be 
better able to develop new techniques and exploit new 
markets than companies in the public sector. All this 
may be true in some firms in sJme countries (developed 
and developing), but again the differences in efficiency 
are not caused by differences in the ownership structure 
between public and private enterprises, but by 
differences in management incentive systems and the 
organization of firms. Fourth, in contrast to SOEs 
where the interests of the ow:ier of the capital, the 
State. are represented by people (civil servants and 
workers) who are not personally interested in 
profitability of the firm, private firms are supervised by 
self-interested shareholders who impose profitability as 
the main objective of the firm. The argument that the 
interests of capital are better served under private 
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ownership has been contradicted by Goodman and 
Loveman. In their rcccnt article they argue that private 
ownership alone is not enough to ensure that managers 
will invariably act in the best interest of the 
shareholders. By analysing s~c characteristics of 
mergers and acquisitions that took place in the United 
States in the late 1980s. they found that the sharp 
increase in shareholder value generated by most of the 
take-overs was a result of the market's anticipated 
removal of managerial practices commonly thought to 
characterize only public sector management. In 
conclusion they say that .. the lessons from this 
experience arc directly applicable to the debate over 
printization: managerial accountability to the public's 
interest is what counts most. not the form of 
ownership .. [53]. 

This schematic characterization of pros and cons 
might seem exaggerated. but it nevertheless leads to the 
conclusion that at a conceptual level it is not ownership 
so much as internal characteristics, that is, a firm ·s 
organization, corporate culture. managerial motivation 
and control mechanisms which determine the produc­
tive efficiency of companies. This conclusion bas been 
widely confirmed in practice. On the one band, there 
are hundreds of privately owned companies all over the 
world that go bankrupt every day. while on the other 
hand there are many State-owned companies that 
perform successfully. This suggests that private 
ownership is not a guarantee of good performance, nor 
is State ownership necessarily associated with poor 
performance and bad management [54]. On the 
contrary, experience from developing countries clearly 
indicates that State enterprises arc very diverse in their 
character. Aylen, for example, has identified two 
completely different types of public enterprises with 
little in common. These two types, the "market model .. 
and the "bureaucratic model" whose characteristics are 
shown in table IV .8, lends credence to the view that 
what matters about the performance of firms is not 
ownership, but issues of market environment, firm 
organization and managerial incentives. The author 
persuasively emphasizes the importance of local 
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business norms and administrative culture in deter­
mining how State--owned enterprises arc established 
and bow they operate thereafter. Acknowledging the 
danger Gf caricature. he contrasts the .. market model" 
in some Asian economies where State-owned enter­
prises follow the commercial principles of family­
owned private enterprises, w~ links with the 
political structure arc loose and where SOEs have to 
compcre with other farms and with imports, with the 
"bureaucratic model.. in other countries of the 
developing world. In these countries, bureaucratic 
principles rather than market autonomy determine 
decisions in SOEs, with the result that domestic 
managers arc more interested in earning profits 
through rent-seeking activities such as obtaining 
import licences, rather than earning profits through 
providing products or services to the market. The 
bureaucratic framework tends to blur the border 
between cntc;:rrisc accounts and national budgets, thus 
reducing the likelihood of independent financial 
control. The financial responsibility of company 
managers becomes ambiguous and may provide ample 
opportunities for corruption ([4], p. 20). 

The validity of the claim that the productive 
efficiency of private firms is superior to that of SOEs 
has been discussed not only at the conceptual level but 
has also been analysed empirically. In his relatively 
extensive review of empirical studies which compare 
the performance of public and private enterprises in 
developing countries, using the criteria of productive 
(technical) efficiency, Millward has come to the 
following conclusion: "There is no evidence of a 
statistically satisfactory kind to suggest that public 
enterprises in LDCs have a lower level of technical 
efficiency than private firms operating at the same scale 
of operation", but that "on a less formal level the 
tendency in Turkey, Indonesia and United Republic of 
Tanzania seems to be nevertheless pointing in that 
direction" [55]. Similar results are to be found in a 
number of other country studies ((56], [57]). 

The relationship between ownership and productive 
efficiency prompts the question why privatization is so 

Table JV .I. Two_... el ,.Mic 
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Markel model 

Financial autonomy will! 
empllaai1 on proC'itabilily 

Clear commercial and toeial 
objcc1ive1 

Opcra1in1 independence 

Performance monitored by 
ou1pu11 

Potential compclilion rrom 
rival and impor11 

Bureaucratic model 

Finance1 overlap with national 
bud1e1. Loua accepted ror 
toeial reasons. 

Conruaion about objcclive1 and 
political inlcrl'ercnce in dcci1ion1. 

Clolc acruiiny ol input decision& 
(employmenc. inve11mcn1) and 
allcnlion 10 politically 11enai1ive 
outputs (priccl). Lack ol concern 
with overall cn1erprilc efficiency. 

Tariff barricn and import licen1in1 
10 limil compc1i1ion. I.cpl 
rc11ric1ion1 prcvcnl market entry 
by po1en1ial domu1ic compc1i1or1. 

So111n: Jona1llan Aylcn, ·rriva1iza1ion in dcvelopin& coun1ric1" .Lloyds Bank 
RlvNw. January 1997, p.19. 
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enthusiastically ad,·ocated if ownership is not a 
distinguishing reason for the difference in performance. 
and if productive efficiency gains can be achieved 
through SOE reforms which do not include a change in 
ownership'.' Apan from fashion. the most con\'incing 
cxplanuion seems to i>c that public enterprise reforms. 
even when well designed. very often have failed to 
achieve the expected results. The history of these 
reforms in developing countries and formerly centrally 
planned economics of Eastern Europe indicates that 
while these reforms arc relatively easy to formulate. 
in practice they arc difficult to implement. In 
circumstances where Governments for various socio­
political reasons (lack of government commitment. 
failure to achieve consensus among various interest 
groups or lack of technical capability to design and 
manage effective implementation plans) have failed to 
reform public enterprise and where the availability of 
government subsidies has fallen. Governments in many 
countries believe that privatization is the most realistic 
way to make public enterprises subject to the discipline 
of market forces where they must cam profits to 
survive and therefore increase productive efficiency. 

If privatization tends to promote productive 
efficiency because of the rationalization of production 
processes and therefore better use of resources, gains in 
allocative efficiency from the change from public to 
private ownership arc less clear and depend on how 
well the markets function. Policy makers sometimes 
equate private ownership with the discipline of market 
forces, without recognizing that competition is 
necessary both in factor markets and in product 
markets. Competition in product markets provide 
alternative supplies to customers, with downward 
pressure on prices and upward pressure on quality, 
while competition in factor markets can pose the threat 
of bankruptcy or corporate take-over, both of which 
act as a stimulus to allocative efficiency. Without 
competition, privately owned firms no less than SOEs 
will be less efficient than otherwise. In practice, 
allocative efficiency gains from privatization depend on 
a change in market structures before and after the 
ownership transfer. If privatization involves the mere 
transfer of public monopoly to the private sector with 
monopoly power left intact and no change in 
regulatory policy, then allocative efficiency gains from 
ownership transfer might well be negative, as newly 
privatized monopolies use their market power to 
maximize profit, l!"aving the efficiency with which 
resources arc used unchanged. For example, Nellis has 
emphasized that factors which contribute to poor 
public enterprise performance arc the very same factors 
which weaken the capacity of African states to regulate 
large and powerful private sector firms. There is, he 
argues. no reason to believe that replacement of 
inefficient public monopoly with poorly or unregulated 
private monopoly would increase a country's net socio­
economic welfare ((5), pp. 44-45). 

Allocativt efficitncy 

Even if privatization tends to promote productive 
efficiency because of a more rational use of fixed assets, 
that is, existina plant and equipment etc., it is more 
uncertain that ownership chanac will be accompanied 
by or will lead to increases in allocative efficiency. The 
efficiency ·.oith which resources arc allocated to 
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producing a given product mix. c!cpends crucially on 
the price of investment capital and on the price of 
foreign exchange. SOEs and those private firms which 
have access to these scarce rcs.>urccs at the same price 
will tend to use these resources in the same way. Where 
there arc significant differences between official prices 
and market prices for tbCSf' scarce resources. that is. a 
s;gnificant "hidden subsidy". SOEs and privileged pri­
vate firms may well appear highly profitable, but at the 
cost of resource misallocation (allocative inefficiency) 
economy-wide. It should not be forgotten that 
..hidden .. subsidies arc financed by other user5 of 
capital and foreign exchange as well as foregone 
consumption by the public at large. This pattern of 
funding hidden subsidies by other users of capital and 
foreign exchange, that is, the "underprivileged" part of 
the private sector, might well account for an oftcn­
noticcd phenomenon of small- and medium-scale 
enterprises in developing countries. It is commonplace 
in the economic literature (58) that small- and mcdium­
scale enterprises, which arc typically underpri\'ileged, 
arc efficient users of foreign exchange and capital: they 
have to be to survive. The reverse of the hidden 
subsidies coin is hidden taxes; small- and medium-scale 
enterprises often finance subsidies going to their 
competitors and the playing field is doubly titled. Such 
enterprises operate in an economic environment which 
is highly competitive on both the demand and supply 
sides. 

Conceptually, there arc three possible outcomes on 
allocative efficiency as a result of privatization. First, 
private sector ownership will have no impact on 
allocative efficiency where the new owners have the 
same access ti:> hidden subsidies as the previous owners, 
that is, the State. Second, if as a result of the ownership 
change the enterprise manages to survive with no fall in 
quality and output, and without access hidden 
subsidies, this would tend to indicate that new capital 
and foreign exchange invested post-privatization was 
being used more efficiently as a result of the ownership 
change. The third outcome occurs where privatization 
has been accompanied by measures which equilibrate 
subsidized, or administered, prices and market prices. 
In these circumstances there may or may not be an 
increase in efficiency as a result of ownership change, 
but there should certainly be an increase in allocative 
efficiency as a result of the macroeconomic measures. 
These remarks justify the linking of macroeconomic 
reform to policies of privatization, since privatization 
by itself may not improve resource allocation. 

(b) Reduction of the budgetary burden 

Another commonly stated rationale for privatization 
is to reduce growing budgetary burdens of State-owned 
enterprises on Governments. Facina severe shortage of 
foreign and domestic financial resources, Governments 
of many countries have been unable to simultaneously 
sustain basic social services, to subsidize parastatal 
enterprises and to provide resources for basic 
infrastructure, all prerequisites of national economic 
stability. In such a financial situation, Governments of 
varying ideological backgrounds have become keen to 
offload in all areas where their presence was not 
essential. Budget burdens can be reduced both by 
subsidy cuts and by the sale of State assets, since many 
SOEs draw on the public budget either to cover 
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npcrating klsses or h) maintain and modernize their 
ia1.ilitie... lacking new financing to sustain State 
owner.hip. Go\"ernmenls hu·e found that withdrawal 
and dl\estmenl from producti\·e se1.-iors can provide 
resources for their traditional functions. such as 
defence. health sen-ices. housing and education. 
'.\foreo\er. some Go,·ernmenls have preferred to cut 
ta'lcs through cash generated fr.>m the s;;ile of 
enterprises. as in the case of the United Kingdom. 
which raised. as already mentioned. 34 billion pounds 
sterling from the sale of State assets by the end of 1991 
[2). Smaller amounts ha\·e been obtained by some 
dndoping countries such as Singapore. which had 
raised S 1.3 billion by the end of 1989. with much of this 
generated by the sale of its Resource De\·clopment 
Corporation (construction). Singapore National Prin­
ters and Jurong Shipyard ([24]. p. 49). In the 1992 
budget debate in India. it was proposed that up to 
20 per cent of go\·ernment equity in selected SOEs 
would be di\·ested in favour of mutual funds and 
financial or in\"estment institutions in the public sector. 
The measure was expected to yield 25 billion rupees in 
1991-1992 and to improve enterprise management. but 
there was criticism that the exercise was purely 
re\·enue-generating and likely to ha\·e little impact on 
the corporate cultures in these SOEs since the 
di\"estiture was only partial [59). 

Howe\"er. cash generation from the sale of SOEs in 
many devdoping and Eastern European countries has 
nllt li\ed up to government expectations. Market 
valuations ha\·e simply not matched up to original cost 
or book values. and this is hardly surprising. As noted 
abc\ e. in many countries severe distortions in the 
prices of capital and foreign exchange have caused 
significant resource misallocation. as evidenced by 
enterprises with unsustainable and uneconomic depen­
dence on artificially cheap capital and foreign 
exchange. Artificially cheap capital was used to 
purchase artificially cheap capital equipment, but 
e\entually such equipment wears out and has to be 
replaced. Replacement costs have to be financed in 
1992 by capital at prices fixed by free or near-free 
financial markets in many countries. Similar calcula­
tions have to be made by potential purchasers with 
respect to foreign exchange needs. including purchases 
of imported intermediate inputs. for example, energy, 
raw materials. electricity etc., often available to earlier 
owners at sub~idized prices. To increase sale prices, the 
Governments are sometimes willing to provide 
privileges to the buyer in the form of subsidies and 
protection from competition. These concessions have 
caused considerable controversy in many countries, 
and indicate that there is a trade-off between the 
budgetary gains and the efficiency gains from 
privatization. Pressed by a shortage of funds, 
Government~ may find short-term budgetary gains 
attractive. but in the longer run, overgenerous 
concessions may be questionable from both an 
economic and a focal point of view. 

Among the other issues which have to be considered 
by Governments in planning the sale of SOEs are the 
net private returns to incremental investment and the 
instability of markets in which sales take place. 
Governments can drive harder bargains to obtain 
better sales prices for assets where the potential future 
net returns to new investment (for example, in repair. 

replacement and modernization) are high and obvious: 
if a Go\"emment can demonstrate such considerations 
to potential purchasers. it can strengthen its bargaining 
posi:ion which. it should be noted. is not based on 
issues of original cost or book nlue. Original cost and 
accountants· book nlue largely reflect sunk costs. and 
this is of no consideration in an investment (i.e. 
purchase) which is essentially new. The other issue, 
in~tability in markets. means that there may be few 
potential purchasers for some SOEs. particularly in 
Africa and Eastern Europe. Factor and product 
markets are often also unstable. due to conditions 
associated with the transition. Such circumstances are 
exacerbated in these countries by gross inadequacies in 
the financial system. such as underdeveloped banks, 
absence of a capital market etc. It should be noted that 
e,;en in the better-endowed countries of Latin America, 
instability in financial markets can be identified by the 
unsustainable high interest rates shown in table IV.9. 

Tahk IV.9. Bnmautrk rul domr.ltic iatcn"' 
......... 1999-1991 
(Percentage) 

Country 

Argentina 
(lntercompany tending rate) 

Brazil 
(Monthly rate - LTN/BBC) 

Chile 
(90-365 day rul annual deposir 
rate) 

Mexico 
(28-day CETES rate) 

Venezuela 
(91-day zero coupon rate) 

Rcferc:nc:c 
(dollar, UBOR, six-month 

average) 

1990 1991 

47.4 22.0 

25.4 32.4 

9.S S.S 

34.7 JS.9 

33.8 3S.S 

8.4 4.4 

SOU7C~ Salomon Brothers. based on narional 
and inlerDalional sourc:cs. Quoted in Stephany 
Griffit'1-Joncs, "The return of private capital to 
Latin America; rbe facts, an analytical 
rrame•ork and some policy issues·, paper 
presented at a PONDAD workshop held at the 
Hague in 1992. 

( c) Transition from centrally planned 
to market economies 

For Eastern European countries, privatization is not 
only a change in the ownership structure and a 
mechanism aimed at increasing economic efficiency 
and easing pressure on the budget, but even more a 
process which will transform economies from centrally 
planned systems with predominantly (nearly 100 per 
cent) State-owned property into fully competitive 
market systems with a mixed ownership structure. This 
transformation is considered imperative since the 
predominance of State ownership delays the efficiency 
impact on macroeconomic aggregates of monetary, 
fiscal and other economic policy changes. Moreover, 
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the dominance of State ownership creates a political 
en\uonrnent \\hich ma~ be disposed to bend to 
prcs~ure for a return to past systems of central 
planning. Bc~ond this strategic objective of economic 
anti political transformation. pri\·atization ir. East'!m 
Europe has been guided by similar moti\·es as in 
de\·eloping countries. Pri\·atization is again expected to 
enhance economic efficiency at the lc\·cl of the firm 
through more efficient resource use. to generate 
go\·ernment revenues from the sale of public sector 
assets. as well as to achie\·e some other goals. such as to 
create a class of managers who will run enterprises on 
commercial principles. to ensure a wide diffusion of 
ownership of privatized assets. to attract foreign 
investors and. in some countries like Poland. also to 
reduce external debt by using debt-equity swaps in the 
pri\'atization process. 

(d) Other objectfres 

Both de\·cloping and especially Eastern European 
countries use privatization to attract foreign invest­
ment. Such in\·estment is reckoned to bring an inflow of 
foreign capital. impro\"ed access to new production tech­
nologies and marketing strategies. and opportunities to 
learn the application of modern management tech­
niques. Besides. the pri,·atizcd c~mpany is expected to 
benefit from the access of transnational firms to raw 
materials and additional foreign markets. 

Resisting and even disciplining public sector trade 
unions has been an objective of pri\'atization 
programmes in some countries. as in the case of the 
VnitC'd Kingdom programme. and in contracting 
municipal and State services to private providers as 
widely adopted in the United States. Unionized 
government employees arc still important political 
opponents to privatization in many developing 
countries. although in Latin America wncrc such 
unions ha\e been traditionally strong their resistance to 
privatization has fallen recently; the expected massive 
lay-offs of labour ha\"e not occurred for the most part. 
Indeed. significant cuts have occurred in management 
structures. as in Mexico. where one survey has shown 
an average 25 per cent reduction in management staff 
[60). In another country. Bangladesh. the State-owned 
labour-intcnsi\"c textile industry, badly run down and 
uncompetitive. has resorted to divestiture in an effort 
to sa\·c jobs [ 61 ]. 

The above list of objectives of privatization is not 
exhaustive. Other objective-; arc relevant in particular 
instances. Although privatization as such is not 
commonly an explicit condition in order to qualify for 
stabilization and adjustment programmes financed by 
the World Bank and IMF. it is often implicit in the 
request for public enterprise reforms. Moreover, an 
explicit list of divestiture candidates in such pro­
grammes may help to earn goodwill from the providers 
of external finance [ 61 ). As part of their efforts of 
persuasion. multilateral finance agencies offer various 
carrots (loans and technical assistance} and sticks 
(cutting off access to their own funding, and de facto 
funding from other sources}. Another justification for 
privati1ation has been provided by Nellis, who noted 
that "African Governments are turning towards 
privati1ation out of desperation. in an attempt to stem 
the drain on their budgets. even though they are aware 
of the experimental nature of this effect. There is a 

. ---
growing sense that c\·en unproven measures such as 
p .. i,·atization. which at least hold some promise for 
improvement. must be tried because a continuation of 
the current public enterprise situation cannot be 
tolerated'" ([5]. p. 45). 

2. Efficinicy, liMroli:11ti011 ad r~t1ti011 

The conclusion to emerge from the preceding 
discussion on ownership change and efficiency gains is 
that privatization tends to promote producti,·c 
efficiency while supply-side competition is more 
important than ownership for increasing allocative 
efficiency. It is not ownership but the inter-connection 
between ownership and supply-side competition that 
promotes overall economic efficiency. Greater efficiency 
gains can be expected from liberalization measures and 
regulatory reforms than from privatization, even 
though in practice all three often come together. It is 
ocyond the scope of this study to analyse in detail 
liberalization and deregulation (measures to enhance 
competition and deregulation) and rcrcgulation (meas­
ures to enhance control over the behaviour of 
privatized companies and to enforce efficiency in the 
overall public interest). which arc highly important to 
the privatization dct-atc. It is. l1owcvcr. necessary to 
briefly look at factors that constrain market competi­
tion in developing countries and at policy responses to 
these constraints, since both arc of crucial importance 
in determining the results of the privatization process. 

(a) Competitfre \'ersus monopo/J and 
oligopoly market structu.·e 

The starting-point of the analysis i~ the so-called 
Pareto optimum, which says that an optimal use of 
resources is achieved when they arc distributed between 
alternative uses in a way that it is impossible to make 
somebody better off without malting somebody else 
worse off. Under perfectly competitive market condi­
tions, the market mechanism directs resources to be 
used in the most efficient manner where private costs 
and benefits do not differ from social costs and 
benefits. In reality, however. market structures arc 
hardly ever close to perfect competition, although 
"workable competition" is relatively common in some 
manufacturing branches and in some service sectors 
such as hotels or road transport or laundries. Most 
privatization transactions have actually been com­
pleted in those sectors where competition works 
reasonably well with little need for regulatory reforms. 
This general conclusion has been confirmed not only in 
the present analysis, but also in an OECD Develop­
ment Centre s1udy which has analysed the public­
privatc rebalancing process in 10 developing countries. 
In five of these countries, Bangladesh, Ghana, Mexico. 
Morocco and Tunisia, most of the firms privatized 
were of a modest size and operating in the markets that 
were in general competitive (a~riculturc-based food 
industry. small-scale industry, tourism) ([ 18), p. 191}. 

Alo;o very common in developing countries arc 
uncompetitive market structures where there is a large 
divergence between private and social cosb and 
benefits. Deviations from perfectly competitive markets 
or market failures arc of different sources. The mo!il 
important and most controversial ~ourcc of market 
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failure" ari,,es from the possibk abuse of market power. 
in the form of monopoly. There are two types of 
mon<lpolies: monopol'.\ based or. statutory restrictions 
C restrictillns introduced for political and other 
ron-economic reasons against alternative suppliers. 
domestic or foreign). All developing countries contain 
monopolies of this type. There are also natural 
monopolies where facilities exhibit such economies of 
scale that duplicate facilities would be financially 
unprofitable and economically inefficient. In many 
developing countries. because of their small ;narkcts. 
natural monopolies ha\·c been important also in the 
industrial sector. Markets with per capita incomes of 
less than S 1.000 per annum and populations of less 
than 7 million. that is. the majority of developing 
countries [62). frequently contain producers who have 
a natural monopoly f..>r many domestically produced 
industrial goods. 

Four general comments can be made with respect to 
industrial sector monopolies in developing countries: 
monopolistic market structure is quite widespread in 
the industrial sector. especially in branches with higher 
capital-intensity; the relative importance of monopolis­
tic market structures in the industrial sector tends to be 
more significant in developing than in developed 
countries; most of the industrial sector firms with 
monopoly markets arc statutory monopolies rather 
than natural monopolies; and there is a tendency that 
industrial natural monopolies arc relatively more 
important in countries with small markets. 

(b) Policy response to monopolistic marker structure 

Go\crnments have often justified State ownership in 
the case of standard natural monopolies. To regulate 
operation of these firms. Governments have two main 
alternatives. One is to fix prices on the basis of 
normati\·e standards (close tu marginal costs) and to 
act as a proxy for market pressure, while the other 
alternative is to enter into franchising contracts. With 
this arrangement the Government. through a bidding 
process. gives the right to the most successful 
competitor to engage in an industrial activity for a 
certain period. with proceeds from the contract sale 
accruing to the public treasury. Franchising therefore 
leads to the introduction of competition at an early 
phase prior to the operation of a monopoly. Ownership 
rights remain with the Government and the existing 
market structure. in other words, the monopoly 
position. remains unchanged. 

In contrast to the case of natural monopoly. the 
policy alternative to statutory monopoly is competi­
tion. which is economically feasible but was excluded 
by Governments for other reasons. By removing 
statutory restrictions. Governments can expose cx­
statutory monopolies to competition. especially in 
manufacturing where usually internationally tradcablc 
goods arc produced. Competition can be introduced 
relatively easily by opening the market to new entrants. 
domestic and foreign. and by foreign trade liberaliza­
tion. Table IV.10 gives some rough information on 
trade liberalization trends (tariffs and non-tariff 
measures) in developing countries between October 
191!5 and April 1988, and since that time these trends 
have continued. 

In a few countries, public sector monopolies have 
been among the first to be privatized. This is because it 

is much easier to sell an established monopoly than a 
number of newly separated enterprises. since a 
monopoly is more attractive to potential buyers. Such 
sales occur where Go\·crnmcnts stress the rc\·cnuc 
effects of printization and arc concerned to maximize 
the revenue obtained from the sale of assets rather than 
to support measures for increased efficiency obtained 
from liberalization. Potential buyers value monopolies 
where there arc prospects for high profitability as a 
result of the exploitation of market power. Sales prices 
for such enterprises tend to be further strengthened by 
promises that protection will be continued or 
introduced. 

Privatization should be seen as an effective instru­
ment promoting competition only when accompanied 
with other measures which promote efficiency. There is 
now widespread agreement that decisions on privatiza­
tion should be delayed until markets are made 
competitive. even if this results in some loss of interest 
from potential buyers. Establishing effective competi­
tion policy before embarking on divestment results in 
the benefit of competitive prices. with products and 
services supplied on better terms. United Kingdom 
experience indicates that it is difficult to liberalize 
through removing barriers to entry. after statutory 
monopolies have changed ownership. Moreover. where 
competitive conditions arc difficult to create in the 
short run. as is the case in many developing and 
Eastern fa;ropcan countries. it is necessary to establish 
regulatory bodies which perform a watchdog function. 
Again, a regulatory framework should be put in place 
before ownership transfer is undertaken, because 
subsequent changes might be much more difficult to 
introduce. 

3. High relative importt111u of the industrial sector 
in the overall privati:ation process 

One of the earlier conclusions is that privatization of 
industrial sector assets constitutes the core of 
privatization activities in many developing and in all 
Eastern European countries. The discussion below 
focuses on the reasons for the high relative importance 
of the industrial sector in the overall privatization 
process in these countries. 

(a) Scope of the public sector as producer of goods and 
service.> determines potential for privatization 

One way of assessing the importance of the public 
sector is its contribution to GDP. Table IV.I I shows 
that before public-private rebalancing in developing 
countries started in the 1980s, the contribution of SO Es 
to GDP varied from as low as 3 per cent for 
Bangladesh. Nepal, Philippines and Paraguay to as 
high as 40 per cent and to even 90 per cent for Algeria. 
Nevertheless. two thirds of the countries from this 
politically heterogcnous group are grouped in the S to 
25 per cent range, that is. higher than in the United 
States, but similar to the 12 EEC countries. As table 
IV. I I shows, SOEs in developing countries arc also 
important investors since they tend 10 be capital­
intcnsive and arc generally not major employers. In 
contrast to the mixed economics of developed and 
developing countries. the State has been a dominant 
entrepreneur in Eastern Europe. Prior to the reforms of 
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Tariffs Non· tariff measures 

Country 
OI" area Up Down Mixed Ti&htencd Liberalized Mixed Memorandum 

ArJcntina 
Ban&ladesll 
Brazil 
Chile 
Chill• 
Colombia 
C6te d'IYOire 
E&Jpt 
Ga boo 
Gllau 
India 
ladooesia 
Kenya 
Malaysia 
Muico 
Morocco 
Ni&Uia 
Pakistan 
Peru 
Pllilippiaes 
Republic of Korea 
Sillppon: 
Sri Lanka 
Taiwan Province 
Thailand 
Tuni5ia 
Turkey 
Uruguay 
Yugoslavia 
Zaire 
Zambia 

TOTAL 

J: 

J: 

J: 

II 

II 

II 

II 

J: 

I: 

I: 

I: 

I: 

II 

I: 

I: 

I: 

I: 

I: 

I: 

I: 

I: 

I: 

x 

I: 

13 11 

II 

II 

II 

II 

II 

II 

J[ c 

J[ 

J[ 

J[ S;C 

J[ S;C 
J[ 

I: c 
J[ 

J[ 

I: s 
J[ 

J[ 

I: 

J[ 

J[ 

I: 

c 
J[ 

c 
I: 

6 16 3 

SolDa: Margaret Kelly and others, /ssua and Dnidoptnota in 11lllnlOlicnal Trade Polil:y (Washington, D.C., 
International Monetary Fund, December 1988), p.132. 

Notr. C • Comprehensive tariff rcrorm; S • Substitution of tariffs ror quantitative restrictions. 

the late 1980s, SO Es contributed between 80 and 90 per 
cent of value added in Hungary, Poland and 
Yugoslavia and over 95 per cent in Czechoslovakia, 
German Democratic Republic and USSR ((33), p. 10). 
SOEs were dominant producers, investors and, to a 
lesser extent, employers. SOEs operate in almost all 
sectors, but as table IV.12 shows, agriculture, 
commerce, and personal services arc largely left to the 
private sector in developing countries, while utilities, 
that is. water, gas and electricity, arc typically Statc­
owncd. SOEs often operate in other service seccors, 
such as banks and insurance, as well as marine, rail and 
urban transport. 

The relative importance of the State in the industrial 
sector varies considerably, and is strongly influenced 
by the structure of the sector as well as by government 
development policy. In practice, SOEs arc often to be 
found in capital-intensive branches of industry with 
production concentrated in a small number of large 
enterprises, very often with a monopoly market. SOEs 
tend to be less important in those industrial branches 
where small and medium-scale enterprises predominate, 
with relatively low capital-intensity and with "work­
able" market competition. 

The scope for privatization in the industrial sector is 
obviously limited by the number of SOEs there. Table 
IV .13 shows that in all but two countries, the industrial 
sector (manufacturing and mining) accounted for the 
largest number of public enterprises, while in the 
remaining two countries (Malaysia and the Philippines) 
industry was ranked second. The study analysing 
public enterprises in 10 developing countries, carried 
out by the OECD Development Centre came to the 
following conclusions regarding the number and 
general pattern of public enterprises in the industrial 
sector ([ 18). pp. 67· 72): 

(a) Although not numerous, public enterprises arc 
very much present (they represent a high share in value 
added) in the traditional industrial export sectors 
where they frequently have a virtual monopoly position 
(oil in Mexico and Tunisia; mineral resources in 
Bolivia, Jamaica, Morocco and Tunisia). Public 
involvement in these areas has normally been a result 
of nationali1.arions carried out to strengthen national 
sovereignty over natural resources; 

(b) Public enterprises account for a significant or 
even dominant position also in those segments of the 
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T_.. IV.II. Sin ol lk,.... nklpriM _..la 

... iwl cua-ies kferc ....... priwmc rd•h .. 
...... ia ... .., .. --mes 

Sban: ol public 
ea lerprisa ill Sbarc ol total 

Reaioa. Sban: ol public: tosat arms iaVCStlllCDt provided 

coualry en terpriscs ia rand capital by public 

or area GDPot"GNP Year formalioa Year caterprisa 

{pcrcen1aac) {pcrcauap) {pcrcealqc) 

Alric• 
Bcaill all cad·l970s 
Botswaaa 7.3 1971-1919 7.7 1971-1919 

c.6te d'Ivoire 10.5 1919 39.5 1919 

Glaaaa 36.5 1913 21.7 1919 

Guiaca 2.S.0 1919 

lteaya I.I 1970-1973 17.3 1971-1919 

Liberia 6.1 1977 14 1 1974-1976 

Mali 1011 ead-1970& 

Nipr 10.0 1979 39.5 1979 

Scaqal 19.9 1974 17.9 1974 

Sierra 1-c 7.6 1979 19.6 1919 

Suda a 40.0 1975 

Toeo 11.I 1980 
Uaitcd Republic olTaazaaia 12.3 1974-1977 32.7 1970-1980 

Zambia 37.1 1979-IO 61.2 1979-1980 

Asia 
Baapdcsb 3.2 1914-191S 20 1914-191S 9.0 

ladia 1011 cad-1970& 33 1971 

Nepal 3 cad-1970s 

Pakistaa all ead-1970& 45 1971-1911 

Plailippiacs 3.3 1913 22.4 1911-1913 0.9 

Republic ol Korea 9 1911-1913 23 1981-1913 7.0 

Nortla Africa aad Western Asia 
Al&eria 90 1917 68 1978-1911 

MOIOCCO 19.7 1912 28.1 1912 4.5 

Tuaisia 24 1914 40.4 1912-1913 12.0 

Latia America 
Ar1ea1iaa 511 .. 
Bolivia 17.3 1910-1912 61.4 1911-1914 3.1. 

Clailc 12.3 1912-1914 24.5 4.3 

Jamaica 21 1914 42 1914 6.9 

Mexico 11.2 1913 2.S.5 1912 5.1 

Para1uay 311 ead-1970s 

Venezuela 2111 ead-1970s 36 1978-1980 

Sourrcs: Jolla R. Nellis, Publi& £ntaprisa ill ~on AfriaJ, World Bank DiscuAioa Paper No.I (Walbia&toa, D.C., 
World Baak, 1916), pp.7 aad 9; 0. Bouia aad Cla.-A. Miclaalct, ~ llw Pllblic ON/ Privolt S«torJ: Dtwlopiltf 
Cwr.tty Uperlmu (Paris, OECD, 1991 ), pp. 64·65; World DewloptMN Ripon 1943 (Wubia&toa, D.C., World Baak, 1913), 
pp. 49-Sl; Hacene Boukaraoun. "Tbc privatizatioa procca ia Al&eria", TM DcwJopMf ~.vol. XXJX, No. 2 (Juae 
1919), p. 112; and Youa& C. Park, "Evalullin& tlac performance or Korea's aovcnameat-iavcatcd eaterprisu", FlllOllU 
ON/ DewloptMN, vol. 24, No. 2 (June 1917), p. 2.S. 

II Approximate fi&urc. 

industrial sector which are selected by the Government 
as segments of strategic importance for industrial 
development of the country. These companies, again 
generally few in number but very often highly capital­
intensive. are situated either downstream from export 
activities (oil refining or basic chemicals in Mellico and 
Tunisia; fertilizer factories in Morocco and Tunisia), or 
in consumer durable production (automobile assembly 
units in Morocco, Mexico, Philippines and Tunisia) in 
accordance to the import substitution policy; 

(c) In the contexi of taking over failed industrial 
enterprises in order to prevent unemployment or to 
achieve other political objectives, Governments of 

22!! 

many developing countries increased, without planning, 
public sector involvement in the industrial sector 
(Jamaica, Mexico, Malaysia in the 1970s, Chile at the 
beginning of the 1980s). SOEs acquired through such 
public interventions are large in number, typically 
small ancl medium-scale enterprises from various 
industrial branches, and often operate under competi­
tive market conditions. 

(b) Priority of industrial sector assets in privatization 
programmes 

The broad strategy of a Government for public 
sector reforms often promoted by the World Bank and 
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T.MrlV.12. PllMk~mttolGDP•! 
teeter ill *"dofillc ... Ell9lH9 E..- .-lits 

Rcaioa aad 
cooaatry 

Comacrcc, pc~•I Tnaspott, Electricity, 
Year AJricullurc llCfYica Coutnactioa tibau(ttt•ria& Miai•& commianic:atiolls 1as. ••tcr 

Africa 
c.-.­
eo.ao 
CJMc d1'f0irc 
Kcap 
Scaqal 
Sicna'­
SMlalill 
Uaitcd Rqttoblic 
olT•ua•ia 
Zambia 

Alia 
Baapdclll 
Bunaa 
laclim 
R&P"blic ol 
ICoRa 

Ncpml 
Pakista• 
SriLaau 
Turky 

Nortll Africa aad 
Wa1U11 Mia 
AJ&Cria 
l!&Jpt 
SyriH Arab 
Rqttoblic 

Tu•isia 

Latia Amcric• 
Af&Catiu 
BoliYia 
Mc:aico 
Niun&•• , ..... 
Una&••J 

Eastcra Europe 
Huapry 
Romaaia 

1980 
1979 
1980 
1980 
1979 

1980·11 

19IO 
19IO 
1971 

1974-17 
1971·79 
19'0 
1974 
19'0 

1919 

1977 
1976 

19IO 
1m-n 
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19IO 
1977 
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1971 
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5-ca: World !Nt.,,,_ Ripon 191U (Wullia&IOD D.C., World Baak, 1983}, p.SO.; John R. Nellis, Public Utmpti#S in Sub-Sa/Iatan c-tria, 
World B•ak Discullioa P•pcr No.1 (Wullia11oa, D.C., World Baak, 1916), p. I; aad Haccac Bouuraoua, "Tiie printizatioll proca1 in A11cria", 

77w o-lopiltr ~. •ol. XXIX, No. 2 (Juac 1991), p. 112. 
Nolt: Sbarc ol 1CCtoral ••I• mdclcd (pcrccatap): A• O·S; B• S·lS; C• lS·SO; D• S0·7S; aad E• 7S· 100. No ca try appears wbcrc d•t• 

DOI •••il•blc. 

IMF is to address first macroeconomic policy 
deficiencies and to improve its regulatory framework 
for SO Es so as to stimulate private sector development 
and to increase the pressure on SOEs to improve 
efficiency. Key measures include the removal of 
barriers to entry. removal of barriers to exit by limiting 
Jircct subsidies to SOEs, and replacement of dis­
criminatory direct controls on SOE purchases by 
incentives to motivate both the public and private 
sector to use local resources. In addition, price controls 
arc relaxed and remaining subsidies made explicit and 
targeted to specific groups. In practice, the progress of 
liberalization of domestic markets depends largely on 
macroeconomic, social and political conditions in 
individual countries. An optimal mix and phasing of 
economic policy measures for the implementation of 
reforms is a highly complex process and objectives arc 
not easy to achieve. 

At the cnttrprisc level, the main objective is to 
determine which SOEs should be rehabilitated and 

should remain in the public sector and which should be 
divested or liquidated. In practice, each SOE is 
analysed to determine: its competitive advantage and 
strategic importance with emphasis on market assess­
ment, whether competitive or monopoly or quasi­
monopoly; and its cash flow and profitability 
determinants. The strategy seeks to evaluate the overall 
position and perspective of the SOE by using the 
yardstick of financial performance and by taking into 
account its market position. SOEs which already 
operate in a competitive environment or where 
competition can be introduced or broadened by the 
removal of entry barriers, and by trade liberalization 
are, according to this strategy, the best candidates for 
divestiture in the short-run. This is why industrial 
sector enterprises figure prominently in the privatiza­
tion programmes of many countries. Financially viable 
industrial enterprises arc in principle attractive to the 
private sector, and the policy advice usually has been to 
privatize them on an "as is" basis; inherently 
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Table IV.13. Na•~ cl SOBa ia 10 dc:•c•ipiq-lrim ad Palud. ldcictal ,an 

Trinidad and 
Sector Tunisia Bolivia Mezico Jamaica Philippines Morocco Tobago Bangladail Nepal Poland India 

I98I I983 I983 I984 I984 I98S I98S I986 end·I989 I989 I917 

Agriculture 11 16 24 IO 20 44 IO 28 l 384 
Mining and oil 4 2 S3 s 8 SS 11 lS .. 
Manuracturing IOO I9 33S S7 47 176 17 17S 28 240 al 2SO 
Agrofood 20 s 118 4S 89 23 
Chemicals 10 1 3S 14 26 
Oil refining 3 1 3 I 9 
Other 67 12 179 11 73 117 

Electricity, gas 
water 4 9 7 3 6 4S s 4 

Transport and 
communication 27 8 47 17 2S 110 9 14 4 

Construction IS 2 4 I4 .. 1 S42 
Commerce, restau· 

ran II, hotels 38 44 36 24 47 21 7 12I 
Finance. 

insurance IS IS I9 S4 37 4 I4 8 S4 
Other services 3S 2 3S 23 S7 16S IS 17 13 
Other I 97I 329 

TOTAL 249 72 S4S 172 24S 693 66 289 64 66 7S4 

Sotuu: 0. Bou in and Cb.· A. Michalet, ~ r/lt Public an4 ~ S«tan: Dwdapinf C"""'1J Expmmtt (Paris, OECD, 
199I), p.69; World Bank, NqJaJ Nonfinandal Public E1lllTpl'isa S«tar Rqarr, vol. I. (Washington, D.C., 16 January 1991); Frank 
Rampersad, "The rationalization or the state enterprise sector", paper presented al the Trinidad and Tobago Economics 
Association Ninth Annual Conference, World Bank, November, 1991; T.L. Sankar, R.K. Mishra, R. Nandagopal, "Working 
or Slate· level manur~cluring public enterprises" ,Economic an4Polilical Wttkly (New Delhi, 2S May, 199I, p. M-43; and "Poland: 
recent developments 1n the private sector· (unpublished paper or the World Bank). 
II Including mining. 

unprofitable industrial public enterprises operating in a 
competitive market should be liquidated. Companies 
that are potentially profitable should be first restruc­
tured and than sold. It is not only easier for the 
Government to sell a restructured public enterprise 
which is earning profits, but the Government can in 
such cases expect higher sale prices from the ownership 
transfer operation. 

Sales decisions arc more complex where SOEs 
operate in monopoly conditions. Such SOEs are 
relatively few in number, but highly capital-intensive, 
and very often represent a large burden for the 
government budget. Some SOEs of this type may not 
be sold for strategic or social reasons, but performance 
improvements are sought through "commercializa­
tion". For such enterprises, the strategy aims at 
efficient operational and financial performance, with 
compensation to cover costs arising from social 
objectives. To implement the strategy, additional 
financial resources normally arc required to write off or 
restructure old debt and to rehabilitate and modernize 
machinery so as to ensure the financial health of the 
restructured SOE and to increase its production 
efficiency. Other SOEs of this type may be sold in the 
medium to long-term, after rehabilitation or restruc­
turing, and after either policy change to increase 
competition, or after the development of appropriate 
State regulations. Experience from industrialized 
countries indicates that dealing appropriately with 
SOEs in monopoly positions is both complex and 
time-consuming. 
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4. Mnllods of pmati1.llfion 

Given the multiple objectives of privatization, a 
variety of techniques has to be used to actually transfer 
ownership and management from SOEs to the private 
sector. This transfer may be simple, but in practice it is 
a complex process which requires examination ofSOEs 
on a case-by-case basis. Often a transaction has to be 
carried out through a ;reative combination of 
techniques suited to the company's environment. 
Techniques used depend both on government objec­
tives and on the company's financial position and 
performance of the company, its ability to attract 
private sector resources, particularly through a 
domestic capital market, as well as the organizational 
form and status of the SOE. Furthermore, techniques 
applicable to large industrial enterprises may be 
different from those suitable for large public utilities 
and for smaller industrial enterprises. Enterprises in 
trade, agriculture and services sectors may also require 
different techniques. The markets in which transactions 
take place also influence the choice of privatization 
techniques. Five techniques, public offerings of shares, 
private sale of shares, restructuring into several 
components, new private investment in SOEs and 
management-employee buy-out, involve transfer of 
ownership and control to the private sector, while 
two techniques, leasing and management contract, 
denote management divestiture, with the Government 
maintaining asset ownership. Other activities, referred 
to sometimes as privatization, are not a direct subject 
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,;f th1' -.tuJ~. induJmg full liquidatilln ''r dusun: •lf 
non-\ iable public c:ntc:rpri~c:,. sale: uf ,h,c:ts. C•lOlracting­
uut ,,f -.en ices as \\ell as BOT arrangc:ments. 

There is abunJant literature on pri\'atizati•ln 
techniques. their charactc:ristics. ad\'antages and 
limitations 1(63). [M)l. The discussion below. howe\er. 
fr1cuses onl~ ,,n pri\ atization methods which ha\e had 
a wide application in pri\'ati1ation uf industrial SOEs 
in de\ eloping and Eastern Euwpean countries. 

(aJ Prfrate sah-

This method of di\'estiture has been used in about 
two thirds of all industrial di\·estments in de\'eloping 
countries.* Go\'ernment sells all or part of its 
shareholding t· , indi\'idual or a group of pri\'ate 
imestors. ei .. __ , through competiti\'e tender or 
negotiations with pre-identtfied buyers. Among the 
reasons for wide application of this pri\'atization 
technique: is its tlexibility. relati\'e simplicity in terms of 
legal requirements and speed of implementation. 
Pri\·ate sales pro\'ide an opportunity to e\'aluate 
prnspecti\'e new owners and offer flexibility in 
negotiating the transaction. Because of this tlexibility. 
pri\ate sales frequently present the only pri\'atization 
alternati\'e for weak-performing SOEs. fur SOEs in 
need of strong owners (with managerial. commercial. 
financial and technological strength). as well as for 
companies too small to justify a public offering. For a 
large majorit~· of industrial SOEs pri\'atized in 
de\'eloping and Eastern European countries. flexibility. 
simplicity and speed were required. 

The other major reasons for the importance of the 
pri\'atc: sale technique were either the absence of an 
effective stock market or the policy objecti\'e of 
ensuring a foreign purchaser. It should be noted that 
the sale of SOEs has been important for practically all 
countries in stimulating foreign direct investment. The 
success of Go\'ernments in attracting foreign purchasers 
of SOEs has depended not only on reformed 
in\'estment codes. but also on pre\'ailing domestic 
economic conditions. With the exception of Togo and a 
few other countries. African countries have had little 
success in attracting foreign in\'estors as SOE 
purchasers. because of poor macroeconomic per­
formance. as well as because of small and difficult 
markets. In contrast. Latin Americ,1 has been very 
'uccessful in attracting foreign investors in their 
divestiture programmes. with one third of total direct 
foreign investment in the region in 1991 arising from 
the sale of SOb [ 15 ). 

Box IV.2. on privatization and direct foreign 
im·estment in Eastern Europe. confirms again that 
where capital markets hardly exist direct sale is the only 
feasible method of selling off SOb. However. direct 
sales ha\~ drawbacks which have been criticized. Few 
people ha\'e enough capital to he potential buyers in 
dc\l:loping and Eastern European countric .... In many 
countries. the most likely buyers of SOb. apart from 
foreign iO\estors. arc pri\'ate conglomerates leading to 
further concentration of ownership and control. Price­
'ettinj! is also contrmersial: high prices result in too 
few bids. while lo\\ prices result in accusations of "giving 
away" public assets. The problem i' exacerbated if the 
buyer is ch1,,cn without bids. a' corruption may be 

'.'>Uspc:cted. limit..:d transparenc~ nf decisi,m-making 
criteria b) transfer authorities sc:c:ms tu be: c.mtm•>n for 
pri\'ate sales. e\en \\hen a transpan:nt tender procedure 
is defined in ad\ance. 

(hJ Puh/ic o'1i·ring of ~horc~ 

This prucedure. fa\'oured in many dndoped 
countries. entails a sale of all or part ,lf the g•wc:rnment 
holding in a company to the general public. The 
transaction is usually done on a st0ck exchange. but an 
exchange is not strictly necessary. in which case share 
s:tles are done through a finance institution. In some 
cases. public offers of shares are done together with 
other pri\·atization methods. such as the sale of a 
min,lfity but controlling stake to a strategic in\'estor. 

A public offer has ad\·antages o\'er other pri\'atiza­
tinn techniques. It increases the public's participation 
in the ownership of local companies and therefore 
reduces the concentration of economic wealth: this has 
bc:en one objecti\'e of pri\'atization in many countries. 
The method also strengthens the stock market of a 
country by adding lO its depth and breadth. Public 
offers usually imply political and finar.cial trans­
parency. give less discretionary power to Go\'ernments 
and educate the public in the principles of im·c:stn.ent 
and the market econom~. The method is howe\er not 
without disadvantages. To offer prices that are too low 
draw criticism relating to the poor management of 
public property. while too high a price: may result in 
undersubscription and may jeopardize the sale. Other 
criticisms arc that the sale of large State enterprises 
cxcessi\·cly consume public sa\·ings and crowd out 
other non-SOE flotations. that transaction cush are 
high and that public offers may result in corporate 
managements not strong enough to implement a 
company restructuring or turnaround. 

Although public offers are the generally preferable 
method of pri\'atization. such offers ha\'C been made in 
less than 15 per cent of all pri\'ati1ation tran,actions 
carried out in de\eloping and Eastern European 
countries because most SOb ha\'e been relati\'ely 
small. or ha\'c required significant management change 
and corporate restructuring or rehabilitation. or capital 
markets ha\'e been too weak. Almost all public offers 
of industrial SOEs ha\'e occurred in the more 
developed capital markets of such countries as Chile. 
Malaysia. Mexico. Republic of Korea and Singapore. 

One application of di\cstment through public offer 
that is currently under way in some Ea,tcrn European 
countries is the voucher scheme. whereby free or 
almost free \'ouchers are gi\'en to all citi1ens: \'ouchers 
can subsequently he exchanged for ,hares ((JJ ). p. 30: 
{6!!)). This technique is expected to speed up the 
divestiture process in circumstances where there is a 
lack of domestic financial as,ets. In addition. the 
technique ii> expected to compcn,ate citi1t:ns who have 
contributed to the development of the State-ov. ned 
producti\'C as ... ets. to build up a share-ov. ning da ....... to 
ncutralitc potential resistance ari ... ing from egalitarian 
social philosophy and to reduce ... ocial tension'. While 
distribution of \'ouchers may ser\'e all the'e purpo'e'. 
the process can be complicated for ine,pcnenccd 
beneficiaries who ha\'c to make choice' between firm' 
or mutual fund' under condi!ions of extreme ignorance 
and uncertainty. No new capital or cxpcrti'c i' 
introduced into companies through a wucher '.:heme. 
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The sale of SOEs has attracted some interest of 
foreign investors in Eastern Europe. Indeed. in 
Eastern Europe. much privatization has to be looked 
at within tt1e context of direct foreign investment. In 
contrast to Latin America where foreign capital has 
trad1tiona1;y had an important role in economic 
deve101Jment and where the economic and political 
implications of such investment have been a subject of 
contr·Jversy. it is only since the end of the 1980s that 
Eastern European countries opened their markets to 
foreign investors. Table IV.14 shows that the number 
of foreign investments registered increased from 2.931 
to 2S.600 between September 1989 and April 1991. 
with registered capital increasing from $3.4 billion to 
S 11. 7 billion. Some estimates put only about 7.800 
direct foreign investment projects as being operatio­
nal. with not more than $3.8 billion actually flowing 
into the region to April 1991. Svetlicic has summarized 
major characteristics of these inflows to be as follows 
(65) 

(a.I Projects are small. with <>verage foreign 
investment of $0.5 million: 

ft;) There is a high share of "sleeping joint 
ventures" or those keeping a foothold in the market 

(c) Wide diversification of activities. with a signi­
ficant accent on import substitution (i.e. with modest 
export orientation): 

(c J In spite of the possibility to invest in wholly 
owned companies. joint ventures prevail: 

(e) Nationals working or living abroad. or sub­
sidiaries of iocal companies established abroad are 
among major foreign investors: 

(fJ As foreign exchange and foreign trade regula­
tions are less stable than direct foreign investment 

and it doc' not f:xilitatc the: indu,ion of foreign capital 
11r management. lloldc:r' ,,f \nuchc:r' will tr~ to bu~ 
'hare:' m pr1•titahle cnmpanic,, but 'hare: price:' will 
prohah!~ 1luct11a1c crr;lti.:all~. II hankruptcic:' are too 
rrnmcr11u'. (i11\crnmc:nt' ma~ ha\C: 111 reacquire 
.;,1mp;1111c, t•> ,;l\c J1>h'. ~o con,cn'u' ha, emerged ;;.­
\Cl rq?.1rd111g tht' method of pri\ati1ation. 

r, • \l111111i:c1111·111-1·111p/11r1·c h11r-1111r' 

\1;111agcmc111-cmpl"\ce hu~-llllh can be a \table 
11p111•n for 'mall ;:nd med111m-,c;1le entc:rpri'e'. and 
h;l\c been itpphcd ''"a \er~ limited 'cale in de:\ eloping 
;ind l·;i,tcr;l hiropean c1i11n1rie,. The exception " 111 

the 11 •rrncr (icrman I>em11cra1tc Republic. where: "•me 
'>Oil ..:.>n1pa111n ha\c: hc:c:n "'Id 111 their manager,. It 
,ft,itild he n111ed 1h;11 the: well-dc:\clopc:d financial and 
..:ap11al rnarkch "' C icrman~ ha\c rapidl~ e\p;mdcd 
1111ti tlw lormcr (icrman I>cmocrattc Rc:puhhc. More 
1h;tn 50 per cent Pl thc:'c management hu~-ouh ha\e 
Hl\1•1\ed C••mpanic' \\llh le" than ~o cmplo~e·:' and 
haH' h<· :n 111 the c1in,1ruct1on. 'en ice,. ma..:h1ne­
hulld1ng .ind 'pc:c1altt\ engrncenng 'e1:1or' ! .ll< ]. I he 
111.1111 Pb,1;1dc lnr a \\Ider appl11.:;1111in of 1h1' 01herw1,c: 
.111r;1..:ll\c prl\at11at11in mcthPd 111 de\ch1p111g countr1c' 
'<'<'111' IP hc: the la..:k ,,f finan..:ial rc,our..:c' al the 
di'P"'•il ol the ~OI 'tall. and 1n,uffi..:1c:n1 "'tir.:c-. of 

Box IV.2. Privatization and direct foreign 

regulations. foreign investments are used as a means 
of stabilizing business operaUons: 

fgJ There is a high share of services. particularly 
consultancy direct foreign investment 

(hJ There is a predominance of foreign investors 
from Europe who are more familiar with the environ­
ment than those from more distant countries. 

Until very recently. the only practicable option for 
foreign inves:ment was through a joint venture. 
However. with recent moves towards a market 
economy. and. in particular. with laws encouraging 
new private enterprise anct giving priority to the 
divestment of the enormous State sector. the range of 
investment options has broadened considerably. 
Table IV.15 shows the largest 15 foreign investments. 
including those carried out via divestment in three 
Eastern European countries by September 1991: 12 in­
volve industrial investment. Foreign companies consi­
dering larger-scale investment in the region indicate that 
the use of the area as a base for sales to the potentially 
gigantic market of the former USSR was one reason 
for their interest. The political and economic collapse 
of the USSR. the largest trading partner of the Eastern 
European countries. has however made this reason for 
investment in the region less appealing than expected. 
at least for the next few years. The other attraction of 
Eastern Europe for foreign investors is that they see 
the region as a potential manufacturing base for 
export to rich markets. because of the availability of 
skilled labour and extremely low wages. In Poland. for 
example. hourly pay in manufacturing was in 1990 
only 50 per cent of wages in Mexico. 25 per cent of 
wages in the Republic of Korea and Taiwan Province. 
and less than 8 per cent of wages in Japan. France. 

..:rcdit. In conlra't hl rare c\amplc' of full-llcdgcd 
management-c:mpl11~ec bu)-oUb in Chile. Ci11c d"hoirc. 
Gambia. Me,ico and Tuni,ta. the technique ha' been 
more C\len,ivcl) u'c:d in .:omhination wi1h other 
privati1a11on method,, \\ilh 'tall gi\en the po"1hilit~ 
to huy minorit~ holding' in SOh. The method ha' 
'ened to neutrali1e worker re'i'tan.:c to pri\ati1ation. 
and 10 hroaden ow ner,hip. an objc:cli\ c in man~ 
privati1ation programme,. Ranglade,h. for c\i1mplc. 
ha' earmarked 15 per ..:en! of the capital of all di\e,teJ 
firm, for cmplo)CC' in the period 'mcc .June l9X7I!1XI. 
pp. ~5J-254). while in other .:••Unifi.:,. :.~"h a' 
:\rgcntina. Chile. Mal;1)'ia and Mc\i..:o. <"mplo~ee' 
ha\c participated 111 the pri\ali1atiPn of maJor puhhc 
..:om pa me,. In Ea, tern European ..:ountrie,, mo't 
pri\ali1a1ion legi,lalion include' d1,..:ount and other 
finan..:ial pri\ilcge' for cmplo)ee' \\itntrng 10 hu:o­
'hare, 111 their enterpri'e'. 

f,/J .\lana.~c111cn1 and lc111mi: c m11rac r 

One altcrn;tl1\e lo di\e,tmcnt of SOI·.•., lo lran,fcr 
management control through lca,111g Pr through 
management 1.:on1ra1:1 to the pn\ate 'e..:1<1r. Both 
'chcmc' ha\e a ..:er1;1111 allra..:tion for puhh..: a11th11n-
11e,. a' the~ arc tlc\thle. gcneralc '"me: rncnuc l11r 
the (j,1\crnmc111. and can 1rnpro\c opcra1111n;il clt1· 
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Investment In Eastern Europe 

Germany and the United States ((33). p. 28). In the 
case of the acquisition by Brigl and Bergmeister of a 
51 per cent stake in the Slovene Vevce paper factory, 
one of the main reasons for the purchase was the 
strong market share of the enterprise in Germany and 
Italy ((41). p. 9). Low labour productivity and either the 
unimportance of labour costs or fears of wage 
inflation seem to be why relatively few foreign 
companies have as yet invested to take advantage of 
low wages in Eastern Europe. 

Over the past three years foreign investors have 
been attracted also by potential domestic sales to a 
market of over 100 million (excluding the former 
USSR and Yugoslavia), with low per capita consump­
tion of most consumer goods, well below consump­
tion levels of developed market economies, where. for 
example. Polish consumers eat one eighth as many 
chocolates as in the western part of Germany and soft 
drink consumption is one sixth of United States levels 
(66). Most major foreign companies expect the main 
investment pay-off in the longer term. by which time 
improving standards of living should create sustained 
increased demand. Currently, thP. main focus of 
foreign investors is in manufacturing, especially firms 
producing basic goods such as food. tobacco. glass, 
detergents or cars. Cut-throat competition among 
major foreign companies to buy shares in existing 
State-owned companies in these branches continues. 
For example, the Volkswagen-Skoda transaction was 
carried out against tough competition from Renault­
Volvo, while the transaction between Pepsi Co. and 
Polish chocolate producer Wedel was ahead of bids 
by Nestle (Switzerland) and BSN (France). The latter 
have jointly acquired. with the European Bank for 
Reconstruction and Development, a majority holding 
in the biscuit and confectionery maker Cokoladovny. 

In these transactions the foreign partner brings new 
money, technology and marketing techniques to a 
local partner with an established sales network and 
local marketing know-how. Major ioreign companies 
investing in Eastern Europe are interested in com­
pleting acquisitions quickly because opportunities to 
gain market share by buying a major existing supplier 
are limited, as production is highly concentrated, and 
an early start in building brand loyalty among 
consumers untouched by modem mass-marketing 
techniques :S valuable. 

In contrast to Latin America, where the issue of 
privatization and foreign investment appears in 
variants, such as direct foreign investment, debt­
equity swaps, joint ventures and portfolio investment, 
in Eastern Europe so far it has been limited to direct 
foreign investment. Practically all Eastern European 
privatizations involving foreign investors have been 
completed as direct acquisition of shares of SOEs. 
Investment funds targeting Eastern Europe, although 
their number has doubled in the past three years. 
initially had intended to invest via portfolio holdings in 
listed companies, now find that they have to invest 
directly. The slow pace of stock market development 
and privatization as well as inefficient SOE manage­
ment have forced this change. Fund managers have 
started to invest in unlisted companies, the geo­
graphic scope of some funds' investment has 
expanded, and fund managers have to become more 
aggressive in negotiating their own deals rather than 
waiting for opportunities to arise on infant stock 
markets [67). These near-venture-capitalist activities 
are in contrast to the portfolio management skills of 
fund managers in the emerging equity markets of 
South-East Asia and Latin America. 

ciency, while at the same time the Government retains 
ultimate ownership. In addition, through these arrange­
ments some problems associated with other privatiza­
tion methods inv~lving ownership transfer, such as 

purchasers' lack of funds, valuation and legal 
problems, which arc especially relevant in Eastern 
Europe, can be avoided. Comprehensive data arc not 
available, but estimates of such management and 

Table IV.14. Poreip illftSt-t ill Butera Barupcaa 
-•tries: •••ber aad Hhle al iqiltcftd 

romp capital, 1919-1991 
(Mill ion doll• rs) 

IS September 1989 1 September 1990 1 April 1991 

Foreign Foreign Foreign 
Country Number c:apital Number c:apital Number c:apital 

Bulgaria 
,. 

70 400 210 
Czec:botlovakia ) 85 soo 180 2850 418 
Hunaary Mii' 360 3300 1 020 7 000 1 410 
Poland S51 80 l 9SO 290 3 700 460 
Romania s S70 66 1 200 ~ 
liSSR 1 000 1 846 2 OSI 3208 3 750 s 725 
Yuplavi1 700 1 080 3 170 2500 4 700 3200 

TOTAL 2 931 3 451 11 611 7 264 23600 11 683 

Sow": MUJ•n 'ivellic:1c:, ·Fore1p iaveatment 1n Eaatem and Central Europe: 
aener1I overview·.~ tllld lflllnllllliDMI Coopttrotion. vol. VII, No. 12. 
(June 1991), p.14. 
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Table IV.ts. Tiie mp ts fotcip iawsmaa ia 
.._ Badaa BllnJpeaa -ua. Scpfalbu 1991 

Amovnt 

Investor Partner Industry committed 
(million dollan) 

Volkswagen Skoda, BAZ Pasacnger cars 6 630 

(Germany) (Czccb05lovakia) 

CBS Tourinvcst Hotels I7S 

(France) (Czccb051ovakia) 

General Electric Tunpraa. Lighting ISO 

(t:nited Slates) (Hungary) 

General Electric Raba Engina, can ISO 

(United Slates) (Hungary) 

Pilkington HSO Sandomicrz Glass 140 

(Unilcd Kingdom) (Poland) 

Guardian Hungarian Glass Glass 120 

(United States) (Hungary) 

Suzuki (Japan) Autolwazcrn Can 110 

(partnenbip witb (Hungary) 
C. hob and the 
International Finance 
Corporation) 

Linde Tccbnoplyn GaKa 106 

(Germany) (Czccb05lovakia) 

Electrolus Lebel Appliances 83 

(Sweden) (Hungary) 

Hamburger Duaapack Packaging 82 

(Austria) (Hungary) 

ford New plant Can 80 

(Uni1cd States) (Hungary) 

Sanofi Cbinoin Pharmaceuticals 80 

(France) (Hungary) 

Obcroi Hungarbotels Hotell 80 

(India) (Hungary) 

l.'S West Government Telcpbona 80 

(l.'nitcd States) (Czccb<»lovakia) 
(partnership with 
Bell Atlantic) 

Sar1 Lee Com pack Food 60 
(United States) (Hungary) proccaing 

Sourr:,; "Businca in Ea11ern Europe", 77w Economist, 21 September 1991, p.27. 

leasing contracts put the figure at about 20 per cent of 
industrial SOEs privatizati<lns, with management 
contracts awarded about twice as often as leases. 

In the case of a management contract, the 
Government hires a management firm to operate a 
SOE where the manager assumes no capital risk, since 
the State is responsible for the cash now of the firm. 
The Government thus pays a management fee not 
linked to the level of operating profit or loss [69). With 
the exception of some management contracts in Sri 
Lanka and Jamaica, such arrangements have been used 
almost exclusively in Africa. 

234 

The main difference between leasing and manage­
ment contracts is that the lessee assumes commercial 
risk and makes a lease payment to the State according 
to negotiated terms and conditions, usually regardless 
of profit. Leasing therefore exerts more pressure on 
operating firms, and that may be the reasons why the 
method has been used less often than management 
contracts. Jn addition, especially relevant for the 
industrial sector is the fact that the method is difficult 
to apply where specification of maintenance conditions 
is difficult. In contrast to management contracts, 
leasing contracts often include an option of eventual 
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purchase of leased assets by the operator at the end of 
the lease period. Leasing mn therefore be the first step 
to ownership transfer. and may be appropriate where 
the Go\·ernment wants to temporarily retain owner­
ship. for reasons such as an inadequate regulatory 
framework. 

5. C Mnrwilrts to privtlfi:flfio11 

Go\:ernment targets for privatization have been met 
in hardly any country. Expectations were too high even 
for optimal economic and socio-political circumstances. 
without operational constraints. Governments of most 
countries embarking on ambitious privatization pro­
grammes have underestimated the complexity and time 
required for individual transactions. Particularlv for 
larger SOEs, divestiture normally involves a range of 
technical. legal, financial, social and political problems. 
and the political and administrative risks of ownership 
transfer arc considerable. Problems may be general or 
sector-specific. Some problems arise as a result of 
weaknesses within the economy and deficiencies within 
the administration. while other problems arc related to 
political constraints. The difference in conditions 
which exist between most developing and Eastern 
European countries. and developed countries need 
hardly be emphasized. Indeed, conditions in the first 
group of countries arc hardly comparable with 
conditions in the countries chosen (Chile, Malaysia. 
Mexico and United Kingdom) by the researchers in the 
otherwise very valuable series of World Bank casc­
studies of SOE divestiture prepared for the World 
Bank Conference on Welfare Consequences of Selling 
Public Enterprises. held at Washington. D.C .• from 
II to 12 June 1992. In these countries. apart from other 
conditions. in every case the opportunities offered by 
the presence of a stock market typically well beyond 
the 'infant' category, played a significant role in the 
process of divestiture. In most developing and Eastern 
European countries. the process of divestiture confronts 
problems which can be conveniently grouped under the 
following headings: macroeconomic environment; 
resource mobilization; past performance and valua­
tion; and political constraints. 

(a) The macroeconomic environment 

The divestiture of SO Es has a two-way impact upon 
the domestic economic environment, that is, it affects 
and is affected by this environment. Typically, 
divestiture takes place in conditions of high debt 
burdens, acute budget deficits, and often in economics 
with high inflation and severe balance-of-payments 
problems. The economic objectives of divestiture, 
ignoring ideological objectives together with liberaliza­
tion policies that reduce price distortions, aim at a 
reduction of budget deficits and alleviation of external 
dept burdens in the short term, leading to increases in 
economic growth, at least in the medium term. 

Viewed schematically, the reduction of price 
distortions on capital and foreign exchange typically 
leads to increased interest rates and a depreciation of 
the value of the domestic currency as foreign exchange 
becomes more expensive. Where SOEs as well as 
privately owned enterprises are exposed to these price 

------.,.. .. - -.wt·-

increases. a reduction of hidden subsidies takes place. 
ar"d there is an immediate impact on their operational 
costs as the costs of working capital and imported 
inputs increase. At the enterprise level these cost 
increases can be offset by improvements in operational 
efficiency. and by increasing sales revenues. but short­
run improvements in operational efficiency arc limited 
and such market competition as exists will limit 
increases in sales revenues. Since policies of price 
liberalization usually prescribe a reduction cf protec­
tion. compe:ition from imports will typically limit sales 
revenues of industrial enterprises. It should be noted 
that the reduction of price distortions will have the 
same type of impact on privately owned industrial 
enterprises and on SOEs in receipt of the hidden 
subsidies. 

Prospective purchasers of SOEs have to contend 
with a number of other macroeconomic constraints. 
Domestic purchasers face an increase of investment 
costs in line with interest rate increases. Price 
liberalization elsewhere in the economy will often lead 
to an increase in the costs of intermediate inputs. 
including energy. water and transport, as well as raw 
materials. For example, it is reported that in Brazil 
domestic consumers of electrical energy pay 6 to 
7 United States cents per kilowatt; commercial firms, 
15 cents; and large industrial users, such as aluminium 
plants. 2.5 cents, while in Russia. domestic oil prices 
were about one fifth of world prices [70). While a 
competitive exchange rate will offset lost sales from 
import competition, those countries facing falls in 
foreign exchange earnings, access to external debt 
financing and severe budget deficits, also typically face 
high rates of inflation and declines in domestic 
demand. 

All these factors, together with the increased costs of 
investment finance, have to be very carefully weighed 
by prospective purchasers of SOEs. Prospective 
purchasers from the domestic corporate sector arc 
unlikely to have escaped unscathed from these adverse 
conditions and will undoubtedly be very cautious. 
However. the most difficult problem in some 
developing and Eastern European countries embarking 
on the divestiture of SOEs is the very considerable 
uncertainty in the economic environment. Many 
policies are in transition and changes very unpredict­
able. Major fluctuations in interest and exchange rates, 
external trade, tax and tariff regulations and the 
interpretation of these regulations, labour market 
reform and labour laws etc. give rise to this 
unpredictability and increase risk and uncertainty. 

In Eastern Europe special macroeconomic uncer­
tainties arise because of the collapse of the CMEA 
trading system. Under this system, trade between 
member countries took place in transferable roubles 
and at prices which had little relation to world market 
prices. USSR oil and raw materials were generally 
highly underpriccd. with manufactures imported at 
higher than normal international trade prices. Expor­
ters to the USSR enjoyed highly favourable terms of 
trade. Trade was highly integrated, with CMEA 
member countries heavily dependent on trade with one 
another. At its peak, in the second half of the 1980s, 
mutual trade dependence was at a level of around 
70 per cent for the region as a whole. For Czecho­
slovakia, for instance, these markets accounted for 
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3bout 80 per cent of total trade. half of it with the 
CSSR alone ([36}. p. 45). In January 1991 the CMEA 
system was formaliy abolished. with intra-Eastern 
European trade shifting to con\·crtiblc currencies. 
C onscquent!y. companies arc now required to purchase 
production inputs. especially energy and ra\lo· materials. 
at exchange rates subj~• to different restrictions. 
Sc\·cre trade contraction has occurred because of the 
acute shortage of foreign exchange. Table IV.16 pro-
1.idcs in summary form the status of economic reform 
in Eastern Europe. 

(b) Resoura mobili=arion 

Governments have been by far the most important 
direct mobilizers and allocators of finance in many 
de\eloping countries and in all of Eastern Europe in 
the past. The range of institutions common in 
developed countries. such as banking institutions. 
building societies (that is specialized banks providing 
housing finance). pension and insurance companies. 
mutual funds and stock markets, has yrt to be 
developed in many countries in Africa south of the 
Sahara. Central America and the Caribbean. part of 
Asia. and in Eastern Europe. These arc the institutions 
which have been essential to the divestiture of SOEs in 
Australia. New Zealand and the United Kingdom. and 
the former German Democratic Republic. and in 
certain successful developing countries and areas such 
as Chile. Malaysia, Mexico, Singapore and Taiwan 
PrO\·ince. Without these institutions, direct sale of 
SOEs to foreign buyers or to wealthy domestic 
purchasers has become the only feasible ;nethod of 
divestiture and has been applied extensively as 
indicated earlier. 

Even in tile c~ of Chile, with its relatively wcll­
de,·elopcd financing system, there was considerable 
concentration of ownership and control in its private 
sector during the period of its first privatization in the 
second half of the 1970s. During that period, as a result 
of a very tight monetary policy and restriction of 
domestic credit. the sale of SOEs was financed 
primarily through foreign credit to which only a small 
number of larg~ and well-established conglomerates 
had access. As Yotopoulos has remarked··--- access to 
finance is the decisive factor that determines if 
pri\·atization becomes a vehicle for further economic 
democratization, or rewards instead local elites ... 
Pri\·atization that takes place in the absence of well­
functioning domestic capital markets is likely to lead to 
increased concentration rather than increased competi­
tion .. (71). However. Chile later provided two further 
interesting lessons. As a result of its economic crisis in 
1982. including a major devaluation of the peso, some 
SO banks and oiher private sector enterprises 
previously divested faced bankruptcy. liquidation was 
avoided only through renationalization. In contrast to 
the 1975-1982 wave of divestiture. policy objectives 
during the wave in 1985-1990 included the spreading of 
popular ownenhip, the deepening of the stock market 
and the recapitalization of enterprises damaged in the 
1982 crisis. On this occasion, a variety of mechanisms 
were used. including flotations on the stock market, 
direct sale through public auction, and direct sales to 
employees. The sales process was gradual and spread 
over several years, and buyers included the general 
public. pension funds. foreign and domesric investors, 

- _, .. 

and employees of the enterprises thcmseh·cs and of the 
public sector in general. with special ~rrangements and 
incenti,·cs being used to facilitate their participation. 
Thus. to diffuse ownership and to noid the 
concentrations found in the first privatization. on 
divestitures of some large enterprises there was a limit 
to the nlue of the shares that an individual investor 
could purchase; a dQwn payment of only S per cent 
was required; for the balance. the State development 
institution provided a IS-year loan. with a zero real 
interest rate and a grace period of one year; and timely 
payment of each instalment resulted in a 30 per cent 
discount and income tax credits [72). 

One specific aspect of the resource mobilization 
constraint is to be found in the mobilization of manage­
ment reso"rccs in contrast to financial resources. It 
should be noted that the infant industry argument has 
as its roots a recognition of the crucial importance of 
the development of modem management resources. 
that is. the development of a management class skillrJ 
in the disciplines required for managing modem 
industrial enterprises. In the most modern sectors of 
industry at the leading edge of new technology in the 
OECD countries, the management challenge is 'tow ~o 
transform scientific and technological innovation into 
commercially profitable products. It is well recognized 
that much can be learned from Japan on how this 
transformation can be done efficiently [73). The hope is 
that over a period of time European and North 
American manufacturing management will learn the 
best Japanese management practice. This sam: 
argument holds good for many developing and Eastern 
European countries, although in these countries th~ 
ambition is merely to catch up with the industrial norm 
and not to compete at the leading edge. 

In Eastern Europe the problem of managers is that 
they are often competent engineers or technologists but 
do not have the capacity and skills to operate in a 
market economy environment, having wor!.ed for 
decades in centrally planned economic systems. Above 
all, these managers have to regain the habits and 
mental processes required for a market system to 
function effectively. Many of these managers do not 
know much about how to create market advantages, 
how to use information systems, how to deal with risks 
and how to mobilize and invest capital. They are also 
unfamiliar with various other aspects of business 
management, such as cash-flow management and 
accounting systems traditionally used in lhe market­
oriented economic system. In some developing 
countries, the issue of the development of a domestic 
managerial and entrepreneurial class was one of the 
most persuasive parts of the infant industries 
argument. This class still remains very weak in a 
number of developing countries, and it constitulcs a 
constraint on privatization in these countries. 

(c) Pasr performance and valuarion 

Conceptually the issue of valuation is quite straight­
forward, using !tandard techniques of cos1-bcnefit 
analysis ([74]. (75)). Nel presenl value calculauons have 
to be carried out that take into account price 
distortions within an economy. Thus, lhe firs! slep in 
the calculation, usually on 1he basis of a project (or 
SOE) profit and loss account (operating account) is to 
provide a cash now Slatcment for about 20 years inlo 
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the future. The second step is to convert this cash-flow 
statement into a statement of net economic" benefits to 
the country by making the appropriate adjustments to 
take into account such factors as direct taxes and 
subsidies. employment effects in conditions of usually 
high unemployment. as well as the distortions caused 
by the fact that e\·en in liberalizing economics some 
prices will remain administered and not equivalent to 
border prices. that is. world market prices. The third 
step is to calculate the net present \·alue of the net 
benefits stream. that is. discounting the net benefits 
stream at the opportunity cost of capital (76). 
Adjustments can be made to both net revenues and net 
benefit;; to take into account externalities. for example 
the cos~s of obeying environmental laws and regula­
tions (!his is one way of .. internalizing externalities .. ). 
These net present \·alue calculations provide the 
following two benchmarks: discounted net benefits 
represent conceptually the maximum worth of an 
enterprise 10 the national economy (not to the 
government); and discounted net revenues represent 
conceptually the maximum worth of an enterprise to a 
private investor. Particularly where past prices of 
capital. foreign exchange. intermediate inputs. raw 
materials. and production output have been heavily 
distorted. and where cost benefit techniques have not 
been used in the past. as in some developing countries. 
and especially in Eastern Europe. the net present value 
of benefits may be negative. This will be a signal to 
liquidate. except possibly where a private investor is 
prepared to bid abo\·e the liquidation value. This 
decision on the part of a private investor may be 
entirely rational: that he can run the operation more 
efficiently or can use the existing fixed assets. 
particularly land and buildings. for some other 
purpose. Howe\·er. where the investor intends to 
remain in the same area of industrial production. 
Governments will have to be especially cautious about 
any form of subsidy. especially hidden subsidies in the 
form of protection etc. that the investor requests as 
part of the divestiture transaction. Where the present 
value of net benefits is clearly positive, sweetening 
privati1ation transactions with lower sales prices and 
special market privileges is no! a problem per se. 
provided due accc,unt in taken of all subsidies in 
present value calculations which should accompany 
transactions. 

Government strategy when embarking on a pro­
gramme of divestiture of a range of SOEs is also 
important. Sometimes the sale of public enterprises to 
the: private sector is feasible only if potential buyers arc 
attracted by reduced sales prices or by provision cf 
concessions and privileges. such as monopoly rights. 
concessionary financing terms, tax concessions or 
protection from imports. In Togo. for c~ample. a high 
rate of effective protection (protection rate of 41 per 
cenl; lax-free imports of all raw materials) was granted. 
and a small lease fee ($175.000 per year) was charged 
for a slecl mill leased to a foreign investor ([SJ. 
pp. 47-411). The deal was justified as an arrangement 
1ha1 would auracl other inves1ors ... !though similar 
concessions would not be offered in future. On similar 
grounds, divestilure has been lubricated by tax and 
marker concessions in many olhc:r African counlries. a.~ 
well as in other developing regions. For example, in 
Argenuna, the multi-billion-dollar privatization of the 
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State telecommunication monopoly was accompanied 
by prO\·isions granting the new· owners exclusive rights 
to domestic and international services for the period of 
10 years [77). In Eastern Europe. Go\·emments have 
been faced with mounting pressure for protection 
which has been particularly difficult to resist. in the 
case of joint ventures set :.ip with major foreign 
partners. or in the case of acquisition of SOEs by 
foreign im·estors. Thus in Hunga11·. although the 
o\·erall trend is towards liberalization (in 1991. 92 per 
cent of imports needed no lict nccs. up from 70 per cent 
the year before, with average tariff rates being reduced 
from 16 to 13 per cent). the Government has recently 
restricted imports of steel and cars, along with cement 
and televisions. In the first half of 1992. import licences 
for only 84,000 cars will be issued, a reduction of 44 per 
cent on the 1991 level, in response to claims for infant 
industry status by Gr-neral Motors (United States) and 
Suzuki Motor Corporation (Japan). both of which 
have set up car plants in that country. Similarly. tariffs 
have increased 10 25 per cent on colour televisions 
locally produced by Samsung (Republic of Korea) (78). 

A further point is relevant with regard to the 
negotiated price in the SOE divestiture transaction_ 
There has been major controversy on whether Easterr. 
European countries. and some developing countries. 
should move to fully market-based systems on the basis 
of a sharp .. big bang" of which one component is rapid 
divestiture ofSOEs. For small enterprises such as small 
sen·ice establishments and workshops, this may be 
appropriate particularly where a significant number of 
these enterprises will be taken over by some of the 
existing workforce, and where in any event sales prices 
will be relatively low. However. with larger SOEs there 
is a danger of flooding the market. In developed 
countries where the stock market play:1o a major role in 
the divestiture process, a great deal of care is taken that 
divestiture flotations arc launched in relatively stable 
and rising market conditions. so as to realize 
reasonable prices. 

The next aspect of the valuation problem faced in 
different forms in some developing countries but of a 
more severe nature in Eastern Europe, is related lo 
ownership and other legal issues. In Eastern Europe, a 
precondition of property sale is solution of unclear 
property and ownership rights. Although in theory, 
property in Eastern European countries was State· 
owned, in practice Governments did not hold clear 
titles to firms but shared these rights with variou~ 
groups, including managers. workers. cooperatives. 
provincial and municipal bodies and banks. With 
political changes and the announcement of large-scale 
divestiture programmes, it is necessary that the process 
begin with clearly defined property rights. Laws have 
to be passed defining property rights, legalizing private 
ownership and establishing guidelines of incorpora­
tion. A further legal issue is connected with restitution 
of the properly to previous owners. In the aftermath of 
the Second World War, asset~ were either confiscated 
or paid for only symbolically. Governments now feel 
morally obliged to restore property rights. In some 
countries such as the former German Democratic 
Republic, Czechoslovakia and Slovenia, new laws were 
passed giving former owners the right to either 
restitution in kind (return of original property to 
previous ownen) or 10 various forms of financial 
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compensation I in cash. causing an enlarged budget 
burden. or in treasury and corporate bonds and 
shares)_ In contrast to some dc\'eloping countries. such 
as Chile. Bangladesh and Pakistan. where assets could 
be returned rapidly to their original o1'·ncrs because of 
the short period following expropriation. in Eastc:n 
Europe the period was several decades long. whic~ 
together with the poor quality of records makes this_ 
process much more complicated. With th~ num~~ ol 
indi\'idual claims large and growing and gtvcn limned 
administrati\'c capacities. the process of restitution 111oill 
be lengthy and may well delay the O\'crall privatization 
process. 

In practice. the issue of valuation becomes much 
more difficult than the conceptually straightforward 
method discussed above. The discounted present value 
of after-tax profits. which pro\ides the upper 
benchmark below which the private investor will aim to 
make an offer. is not easily understood by laymen. even 
(or perhaps especially) political laymen. The discounted 
present value of net benefits is even less straight­
forward. In these circumstances. the fact that a SOE 
in\'cstcd IO years in the past a massive amount of 
capital in the wrong production process producing the 
wrong products can result in a .. valuc-subtra~ting .. 
rather than a .. value-adding .. industrial operation. It 
should be emphasized that in grossly distorted 
economics. valuation methods based on some variant 
of historical cost or book \'aluc of plant and equipment 
may not pro\ide much useful information._ This 
situation is compounded in a transitional penod of 
price liberalization. The situation is doubly com­
pounded if past financial records arc unavailable, 
incorrect or fictitious. In addition where there is a lack 
of transparency in implementing privatization deals. 
that is. sales without a clear bidding procedure. 
including sales made to politically preferred domestic 
or foreign buyers. there may be considerable political 
and public unease. The political sensitivity of this issue 
is indicated by the complications with many divestiture 
transactions in developing countries. In Brazil, for 
instance. the auction of the country·s largest steel mill 
Usiminas was suspended because the court questioned 
the setting of a S 1-8 billion minimum price for the 
flotation. Or in Chile. the State development agency 
Corfo issued in 1991 a critical report alleging 
irregulari1ics during privatizations carried out by the 
previous administration. According to this report. 
Corfo suffered losses of$2.2 billion because companies 
were sold below book value, and in some cases be!ow 
stock market value as well [79). 

Once the target selling price of a company is 
established. the actual transaction may be further 
delaved because of limited administrative capacity of a 
Go<..~c:rnment in setting up a regulatory framework in 
which the firm will operate c:fticic:ntly. The problem is 
particularly important where a product or service is 
sold in a monopoly or oligopoly market, or when the 
en'.erprise carries out socia~ functions. Th~ issue_ of 
monopoly is of higher relative importance 10 Afnca, 
where internal markets are often small, and in Eastern 
Europe. 111oherc: under the old system lar~e firms 
domina1ed their domestic markets. Jn such suuauons 
there is a fear that privatization may replace the 
"economic dictatorship" of a State with the dictator­
ship of pri\·a1ely owned monopolies. 

(dJ Political constraints 

In addition to economic and technical obstacles. 
pri\·atization is very often delayed or even ~alted by 
political opposition. As with any economic policy 
reform. privatization has a strong political dimension. 
The process changes property rights; certain groups 
within society benefit more than. or at expense of. 
others. In individual countries. the spectrum of 
potential opponents to pri\·atization and their relative 
strengths \'ary. but in most they pose a challenge to 
di\·estiture. Two main groups arc opposed to 
privatization. In the first are those against privatization 
on ideological grounds. For these privatizatic-'l and 
sometimes indeed structural adjustment programmes 
are impositions from international financial institu­
tions which bring nothing good for their country. Such 
opposition tends to be strong in countries ~hich ~\·c 
in the past supponcd a large and active social. 
redistributi\'c and economic role for the State. Tho.! 
second group of opponents arc a range of subgroups 
that perceive privatization as a direct or indirect threat 
to their interests. In many developing and Eastern 
European countries the most serious opposition comes 
from employees, trade union leaders and managers. 
Government officials, especially middle-level ci\il 
servants in ministries and agencies whose primary 
function is to control and monitor putilic enterprises. 
may resent privatization because their authority is 
endangered and privileges that come with it restricted. 
Opposition may come also from certain consumer 
groups because of fears that price subsidies will be cut. 
Other opponents may be found in the military who 
may fear loss of State control over strategic industries. 
In some developing countries. the military C!Cated or 
controlled public enterprises in order to have an 
independent source of funds and employment oppor­
tunities. In some countries, part of the pri\'atc sector 
may be against privatization because it undermines 
special relationships with the public sector, such as 
protection from foreign competition. the supply ?f 
inputs at subsidized prices. or subsidized bank credit. 
Jn addition, part of the intellectual elite may oppose 
privatization because of fears that only the rich will 
benefit. 

These opponents of privatization, each with specific 
motivations and expectations, place Governments 
designing priva1i1.ation programmes in a delicate 
position. The interests of each group must be 
understood so as to develop strategics to address their 
concerns and to achieve: the objectives of the 
programmes. Often, defining privatizati?n str~te~ies, 
selecting SOEs for divestiture and choosing pnvauza­
tion techniques cause various problems, including long 
delays with negative effects on business confidence and 
government commitments. Without t~e strongest_ poli­
tical will to command organizauonal obedience. 
privatization may never move from t~c: dcs~gn to ~he 
implementation phase. To prevent d1fficult1cs d~nn~ 
implementation, divestiture programmes should indi­
cate policy on the principal issues. including employ­
ment (redundancy and redeployment of staff; manage­
ment-employee share purchase schemes), foreign 
ownership and ownership concentration. Lack of 
consensus on these issues has been a major obstacle: to 
programme ;mplc:mentation in many coun~ries. In 
some countrie:., further delays in implemcntallon have 
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been cau~ed by a dilution of decision-making authority 
"ithin a G,wernment with no strong central authority 
to r~ohe disputes. The lessons of successful pro­
grammes in Chile. the former German Democratic 
Republic and Mexico. indicate that centralized 
authorit~ with relati\·c simplicity of procedures arc of 
crucial importance in a\·oiding delays in implementa­
tion. 

By and large. employees oppose divestiture because 
of fears of job losses. rising unemployment. and 
subsidy cuts which reduce job-related benefits such as 
free health and education. In addition. trade unions 
percci\·c di\·estiturc as a measure aimed at reducing the 
power of organized public sector labour through 
weakened collccti\·c bargaining powers, reduced rights 
to organize. etc. In the medium- to long-term. there 
should be a tendency for more jobs to be created or for 
earnings to increase. to the extent that the divestiture of 
SOEs brings efficiency gains to individual enterprises 
and to economics. In the shon-run. almost certainly 
divestiture will result in the lay-off of surplus labour. 
particularly in those developing countries in the throes 
of structural adjustment programmes and in the coun­
tries af Eas;crn Europe. The impact of redundancy can 
be alleviated by generous layoff-payments. and in the 
case of those countries with functioning stock markets 
where a stock market flotation is a relevant divestiture 
option. by making nailablc equity shares to employees 
on generous terms. Howc\·er. these options arc not 
a\·ailable in many countries. 

For some countries embarking upon divestiture 
programmes. past policy objectives had aimed at 
.. employing.. the unemployed in SOEs, with such 
··employment .. being the major substitute for social 
welfare seniccs such as unemployment offices provided 
by the State. This certainly appears to have been the 
situation in most Eastern European countries and in a 
few parts of the developing world. Thus a textile mill or 
a steelworks would have functioned not only as a more 

. ----
or less efficient production unit. but also as a social 
welfare agency: indeed. this was often explicitly 
recognized. with production units being formally 
responsible for housing. health care. kindergartens etc. 
Loss of employment in these circumstances has the 
consequence of not only losing a wage. but also of 
being expelled from an cxis!ing social safety net into an 
cn,·ironment where sociai safety nets similar to those 
found in developed market economics hardly exist. In 
those economics without such safety nets. and where 
the informal social safety nets arc also missing, the 
social impact of unemployment can be near catastro­
phic. In Eastern Europe, the problem of lay-offs is 
especially sensitive not only because of its potentially 
large scale. but also in the context of the region's 
transition from values viewing employment as a basic 
right to values based on market forces. Job losses occur 
simultaneously with deterioration of living standards 
and with a rise of income inequality (sec table IV.17). 
In Hungary, for example, only IO per cent of the 
population was in 1991 better off than a few years 
earlier. 30 per cent was worse off. and the remaining 
60 per cent has seen no mcaningf ul change in living 
standards. 

Managers of SOEs may also oppose divestiture for 
fear of job loss. Other reasons for management 
opposition to divestiture include a loss of administra­
tive power in making appointments, and a loss of inside 
information used to derive financial and other benefits 
through tics with other government and pri\·ate 
enterprises and institutions, including sometimes 
benefits from corruption. Such opposition to divesti­
ture may also spread to senior officials in the sectoral 
ministry with oversight functions, and there may be 
joint attempts either to block divestit•irc or to limit its 
impact on economic efficiency through influence on the 
regulatory environment. The problem with changing 
this is obviously that of how to engineer a rigorous and 
efficient implementation of reform policies when the 

Table IV.17. u-..,,_.1, real wapa ud com.mer 
prica ia lldectcd Euacn B.nlpaa -·ana. 

1990a..S 1991 
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hem 

Rc11uered 
unemployment 

Real wases and 
salary chaoses 
ap1n'1 the 
prccedin& years 

Consumer price 
increases 

(Percenla&e) 

Hunpry Poland Czechoslovakia 

1990 1991 1990 1991 1990 1991 

1.6 1.5 11.4 1.0 6.6 

·S.l ·8.6 ·27.6 3.6 ·S.6 ·24.2 

28.9 35.Qlll SIS.I" 70.'}R/ '1 10.0 51.tja/ 

Bulpria Romania 

1990 1991 1990 1991 

10.S 4.3 

·7.gt/ ·S7.6'1 4.6 ·16.3 

26.3 479.~ 4.l 165.'}R/ .... 

SOii": Presentation or Kazimicrz Laski ol the Wiener ln11itut (iir ln1erna1ic.n1lc Wir11chaC11ver1tciche 11 UNIDO in 
March 1992. 

N011: Counmcs prcsenu:d accordin& 10 1111c ol reform. 
11 Calculated with retail price indn. 
Ill Prchm1nary. 
SI Based on consumer prices. 
it· Based on retail prices. 
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prim:1pal instrument of implementation must neces­
saril~ be the defrcti\·e bureaucracy itself [80). In 
contrast to management opposition in many de\·cl­
oping countries. the situation in Ea,.tern Europe is 
~omcwhat different. Democratic reforms which have 
o\'erthrown old political regimes have left the 
managerial class lacking political backing and in a 
weak pt•sition ,·is-iJ-,·is demands from their employees 
and the public at large. Where managers arc discredited 
by their nomenklatura past. and where there is an 
insistence on fair distribution of the country's wealth in 
partial compensation for the suffering of the past. there 
is resistance to forms of divestiture which passes 
control of SOEs to the same managerial nomenklatura. 
since such sales might restore their earlier dominance. 

--~-- -- . -.--

The problem. howe\·er. is that undiscredited managerial 
personnel are scarce. and existing managers are among 
the richest and best informed on the real worth of 
enterprises. In more general terms. privatization and 
the economic liberalization process has to confront the 
difficulty of breaking out of a set of pow.:rful 
constraints upon the political process. Constraints such 
a-. elite corruption and conflict. segmented and 
mistrustful ~roups. and the centrality of the political 
struggle in the absence of alternative structures of 
power. arc powc:rful in many developing and Eastern 
European countries. These constraints limit the results 
that can reasonably be expected. particularly in the 
short-run, from the policy-making and policy-imple­
menting systems of these countries [81). 
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V. Survey of selected manufacturing industries 
Seven comprchcnsi\·c industry surveys and five 

mostly shorter re\·icws of selected industries and 
industrial branches arc presented in this chapter. 
Included among the sur\"cys arc three primary pro­
cessing industries, aluminum (ISIC 372022-372034), 
sugar processing (ISIC 3118). and paper and paper­
board (ISIC 3411 ): five intermediate industries. agro­
chemicals llSIC 351216). investment casting (part of 
ISIC 3710 and 3720). powder metallurgy (part of ISIC 
3710 and 3720). synthetic fibres (ISIC 3513), and iron 
and sled (ISlC 371); three capital goods industries, 
machine tools (ISIC 31!23), food-processing machinery 
USIC 3824). and mineral-processing equipment (part 
of ISIC 3824 and 3831 ); and one lightweight manu­
facturing industry, footwear (ISIC 324). 

In the comprehensive surveys. detailed statistical 
information is prm·idcd on each irdustry to illustrate 
current supply and demand conditions, trade patterns, 
profits and losses, production costs. capacity utiliza­
tion and. where possible. employment. The features of 
restructuring are examined using measures of over­
capacity. of shortages, of changes in output composi­
tion of foreign direct investment and of the role of 
gm·crnmcnt. Manufacturing capacity in developing 
countries is given special emphasis; of particular 
imoortance arc the build-up of productive capacity, 
project investm"nt plans, profit pot.:ntial, environ­
mental impacb and technological trends, as they 
affect the: competitive position of those countries. 
Finally. short- and medium-term outlooks for demand, 
prices. employment, trade and investment arc pre­
sented, within the context of the globalization of 
industrial structure and a changing international 
division of labour. 

As expected in a primary processing industry, 
profitability depends critically on the ups and downs 
of other industries rc4uiring its output. The review of 
the paper and paper-board industry deals with an 
industry where sales are closely linked to the business 
f,irtunes of other industries, such as printing or those 
needing packaging. It also shows how rapidly rising 
em·ironmental concerns can change an industry such 
as that of waste paper. Sugar processing represents a 
typical primary agricultural industry in as far as high 
prices wall induce higher sugar production in a crop 
which will reproduce for five or more years, while low 
prices will result in gradual stagnation of output. The 
conse4uence of both is wide and violent swings in raw 
~ugar prices. The review of the aluminium industry 
~how~ how recent economic declines have had a severe 
impact on aluminium consumption. 

Dc~pite the gains of industriali1ation in certain 
countries and areas of the South (notably the Republic 

of Korea and Taiwan Province). the industrial strength 
of the North in both resource-based and high­
tcchnology industries remains overwhelming. For ex­
ample, the review of the aluminium industry shows 
that smelting in developed countries accounts for 
l!O per cent of primary production and 97 per cent of 
secondary production. In synthetic fibres, however, 
over 50 per cent of production now comes from 
outside the major industrialized countries, and in 
plastics production the centre of gravity is shifting 
heavily towards the South. 

In the case of intermediate industries, the produc­
tion level depends not only on the derived demand for 
their outputs but also on the costs of their inputs. 
These industries arc also critical for their forward and 
backward linkages to other industries in the overall 
economy. The first three of these industries also 
depend on technological advances to continue their 
growth. The review of the agrochemical industry 
reveals that it has very close forward linkages with the 
agricultural raw-materials and food industries. New 
types of chemicals have to be developed as insect, 
fungus and weed varieties became hardier and more 
rcsistent. The review of investment casting suggests an 
industry also highly dependent on business fluctua­
tions in the automotive and the aircraft industries and 
hence on business cycles in developed countries. In the 
case of powder metallurgy, this industry is more 
technology-intensive and its growth depends on de­
veloping and applying its products for new uses, also 
in the automotive industry. The review of the syn­
thetic fibret industry indicates a period of 'iighly 
competitive transition, with natural fibres making a 
comeback in some end-uses. Profitability also depends 
on crude petroleum input prices. The iron and steel 
review deals with new technological developments in 
this now relatively mature industry, and also suggests 
environmental implications for the developing in­
dustry of the South. 
A~ong the capital goods industries, the machine 

tools review points to the technological complexity of 
its products and why this leads to the domination of 
developed countries in worldwide production and 
trade. The development of these strategic industries 
poses a formidable challenge to developing countries. 
The review of the food-processing-equipment industry 
shows that industry to be highly sensitive to technolo­
gical change. Moreover, it has remarkable growth 
potential as more countries become consumers of 
prepared foods. More dependence on the growth of 
other industries such as mining and mineral pro­
cessing is necessary for the recovery of sales of 
mineral-processing equipment. 
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c,•nccrning the light manufai:turing industry in­
duded here. the re\ iew ,,f the foot\\ ear industry 
i:oni:entrate-. on illustrating how labour i:osts ha\·e 
been in .. trumental in mll\'ing production sites to low­
co .. t cnuntries. 

The -.uneys and re\·iews \·ary in scope and depth 
;r\;cording to the a\ailability of data. whi~h are still 
obtainable in only scant amounts for certain industries. 
particularly those in the South. Despite the lack of 
uniformity in data pnlVision. certain common threads 
can be discerned running through many of the 
indi\'idual industry surveys. These are summarized 
below: 

(a) Growth has levelled off. if not declined. in many 
industries. reflecting a general slow-down of the world 
economy in the latter part of 1991 ani.: ;ts continuation 
in 1992. The iron and steel industry has just gone 
through a ::>eriod of retrenchment. and price levels are 
not~ et sufficiently high to stimulate capacity expansion. 
In the aluminium industry. demand increases pushed 
prices upwards. inducing substantial capacity additions 
and creating excess capacity that has forced prices back 
down to their lowest levels in years. Likewise. the 
currently low level of capacity utilization coupled with 
environmental concerns in the agrochemicals industry 
suggests that no new capacity expansion will soon occur. 
In capital goods industries such as food-processing 
machinery. sales in some countries are influenced by 
recession. while growth is occurring in the markets of 
other countries; 

(h) A growing trend towards less go\'ernment inter­
\'ention and more deregulation and privatization is 
discernible. In the countries of Eastern Europe. the rate 
of privati1ation has become extremely high; this 
mm·ement in fact is likely to dominate economic change 
in those countries over the next several years. Even in the 
sugar-processing industry. wher,. Governments have 
owned plantations and controlled sugar distribution. 
attempts at deregulation are being made; 

(c) In international trade. the United States and 
Asia are of growing importance as export markets for 
other countries. the former because of more favourable 
production costs in exporting de\·eloping countries. and 
the latter because demand has far outstripped the 
capacity of local supplies. The countries of Eastern 
Europe and the former USSR are likely to provide 
markets eventually for high-technology products such 
as those based on powder metallurgy. Another im­
portant factor will be the impact on world markets of 
increasing unification of the EEC countries; 

(d) The machine tool industry. which is usually 
characteri1ed by long upward swings in new tool orders 
and production followed by downward swings resulting 
from the accumulation of idle capacity. now seems to be 
s1agnant. Industry changes also suggest the redeploy­
ment of machine tool capacity to NI Cs. Other industries 
that are sensitive to business cycles include paper and 
paper-board, investment casting and powder metal­
lurgy; 

fr) The rapid adoption of new technologies appears 
to be essen1ial to the survival and expansion of many 
tradilional industries. For example, the modernization 
of the machine tool industry depends on new tech­
nologies such as automatic tool and process control 
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oper;ltions. numerical control !>ystems. machining 
centres. turning machiner~. automation and compu­
ters. and flexible cells. In the case of powder metal­
lurgy. better parts depend on methods of hot isostatic 
compaction. hot pressing. hot extrusion. and hot 
forging during sintering: 

(I) Not surprisingly. many transnational corpora­
tions located in the United States. Japan and Western 
Europe arc increasingly moving towards global market 
integration and concentration. particularly in tech­
nology- and R and D-intensive industries such as the 
powder metallurgy. machine tools. mineral-processing­
equipment and food-processing-equipment industries. 
However. the location of such industries in many 
cases will remain unchanged. partly because of their 
need for advanced technology. and partly because of 
geographic proximity to their respective end-using 
industries; 

(g) Manufacturing capacity in developing coun­
tries has shown differing degrees of progress in 
different industries. For labour-intensive production. 
such as that of footwear. industry is well established in 
most developing countries. but NICs such as the 
Republic of Korea and Taiwan Province. where wage 
rates have risen. are finding it more difficult to 
compete with neighbouring developing countries such 
as China. Indonesia and Malaysia. They are now 
concentrating efforts on the upper end of the market. 
In high-technology industries such as powder metal­
lurgy. where R and D is more important than 
equipment and labour costs. developing countries 
generally find themseh·es at the lower end of the 
market; 

(hJ Environmental concerns are having a growing 
impact on the choice of technology in and the location 
of highly polluting indu!>tries. For example. invest­
ment plans for the agrochemicals. investment casting. 
iron and steel, and the paper and paper-board 
industries are being markedly affected by more strin­
gent environmental regulations and consequent higher 
costs of pollution abatement. A relocation of these 
and other industries to developing countries where 
pollution controls may be less stringent is thus likely. 
In some industries such as agrochemicals, the produc­
tion of lower-technology or standardized products 
would also be more suited to production in developing 
countries. In addition, the iron and steel industry is 
benefiring from scrap iron and other recycled ma­
terials; 

(i) Concerns have emerged in many industries 
regarding the outcome of the various agreements 
being negotiated in the Uruguay Round of GA TT. 
Industries in developing countries whose growth 
depends on the lowering of trade barriers include, for 
example. aluminium. synthetic fibres and sugar. In the 
case of the aluminium industry, lariff escalation by 
developed countries is exemplified by the increasing 
tariff rates applied successively to bauxile, alumina 
and aluminium. Increasing free trade in synthetic 
fibres will result if the Multifibre Arrangemenl adop­
ted within GATT can be further liberalized; 

(j) Finally, to assess the full impact of any 
industry (outpu:. income and employmenl) on the 
economy at large and on any specific sccrors, a 
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m.11.:r.1c.:<1n,•mh: framC\H•rk mu ... 1 be u,eJ in l•rdc:r to 
.:apturc: the: d1rc:c1 and indirc:ct cumulati\c: dfrcts of an 
mdu ... trial acti\ ity resulting from intc:rindustry 1rans­
;ic1wn .... lndu ... try sunc:ys '>UCh as those: pr.:sented in 
this <ilohal Rqort could only considc:r dirc:ct intc:r­
inJu ... try linkage: ... and disregard indirc:ct and income­
inducc:d linkage .:ffrcts. This is because the production 
••f each pwduct not only re4uirc:s direct inputs of 
'arious goods and sen1cc: .... but also c:ach of thc:se 
inputs has it., own sc:ts of inputs. and this process 
continuc:s in c:,·c:r-dc:crc:asing magnitudes in successive 
rounds. The effc:ct of an:i-· industry acti\ ity should 
include not ,inly the direct linkages but also the sum 
of dfrcts resulting from these interindustry trans­
actions in c:ach successi\·e round. Chapter Ill of this 
<ilohal R1·por1 deals with an assessment of industry­
specific full linkage affects. using country input-output 
tables. The: findings of the study show. among other 
things. that manufacturing industries with reacti\"ely 
high linkage effects include textile and leather goods. 
food-manufacturing equipment. iron and steel. agro­
chemical products. machine tools and transport 
equipment. for further details. see chapter III. 

A. Aluminium (ISIC 372012-372034)* 

Aluminium producers always consider their success 
relative to what they achieved during 1988 and 1989. 
During each of these two years, the combined net 
operating income of Akan. Alcoa, Alumax, Kaiser, 
Reynolds and Pechiney exceeded the $3.3 billion level. 
The year 1988 was particularly exceptional since in 
June of that year, the price of a producer's metal 
reached a record high of $4,280 per tonne (or 
$1.96 per pound). Since then, these prices and profits 
have been considered by most aluminium producers as 
a financial target. In comparison, the combined 
profits of the above-mentioned companies dropped by 
45 per cent in 1990, while the price of aluminium 
stood at only one half of the peak level reached 30 
months earlier. Not only were aluminium producers 
disappointed, but had they known the corresponding 
figures for 1991, they would have considered 1990 as 
an above-average year. Profits shrunk to almost zero 
in 1991, while the average London Metal Exchange 
(LME) price for the fourth quarter reached $1,127 per 
tonne (or $0.51 per pound). 

How can this downfall be explained'? Have the 
excess demand levels been erased or gradually ex­
panded'? Is the consumption of this metal only 
influenced by the evolution of industrial production, 
or are there forces at work which tend to decrease its 
intensity of use over time'? What has been the exact 
influence of the former USSR aluminium exports on 
the price of this metal'? What role is played by the 
LME or the New York Commodity Exchange'? Has 
the production capacity of aluminium increased faster 
in the developing countries than in the developed 
ones? If so, is this the result of increased natural 
comparative advantages or, on the contrary, the 
logical conseq\lence of overinvestment or the adoption 

0 liSll>O acknowledge\ the con1nbu1ion made by Carmine 
Nappi ,,f 1he Ecole des hautn e1udn commerciales. Univenity of 
Monircal 

- ·-.·-

of \·arious public policies aimed at modifying their 
degree of competitiveness? What is the role of 
Governments in the restructuring of th!s industry? 
What are the technological trends in the aluminium 
sector? Will they affect the competitive position of 
developing countries in production and international 
trade? What is the outlook for the next five years? 
These are the kind of questions important to current 
and future market prospects for aluminium. 

The very high price reached in June 1988 was the 
result of an extreme market tightness. the consump­
tion of aluminium having increased for two years at a 
rate significantly above the growth trend. But this 
peak price was a short-run phenomenon, since the 
average price between the first quarter of 1979 and the 
last quarter of 1991 reached only $1,503 per tonne (or 
$0.68 per pound). Also, as suggested by figure V.l, 
the general price trend during the 1980s (excluding 
1987 and 1988) was a declining one. The price of 
aluminium is no higher today than what it was in 1979 
and 1980. How can such a deteriorating situation for 
this industry be explained'? 

Figure V.1. Aluminium prices: London llegl Exchange 
(Grade A. cash) 

Dalllaper-
321111 

Source Mela' Week. various issues 

(a) Global production and consumption 

Tables V. I and V .2 indicate that during most of the 
1980s, the international aluminium industry has been 
characterized by excess production. World aluminium 
production is sho~r. to have been increasing since 
1987 at 12 per cent, a faster rate than that of 
consumption at 2.5 per cent. This discrepancy has 
been particularly important for developing countries, 
since their production increased by 30.2 per cent 
during this five-year period, while consumption was 
showing a growth rate of 26.5 per cent. In the case of 
developed countries, the situation had been almost in 
balance, the consumption growth rate exceeding pro­
duction growth by a small margin. At a more detailed 
level, tables V. I and V.2 indicate that North America 
(essentially Canada), Eastern Europe and the USSR, 
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Oceania. Latin America. Africa and the centrally 
planned countries of Asia were the main regions 
where the increase in production has been more rapid 
than the increase in consumption. The opposite 
situation occurred in Western Europe, Japan, Western 
Asia and the market economics of Asia. The case of 
Japan needs to be underlined since its production of 
aluminium has decreased by 85 per cent since the mid­
l 980s. The drop looks even more important when the 
actual production level is compared with the one 
reached at the end of the 1970s, when Japan was the 
world's third largest producer of aluminium. 

Table V .1 implies several other characteristics. 

The CR4 ratio or index (percentage concentration of 
the four major ~ountries: United States, USSR. 
Canada and Australia) exceeds 50 per cent. If the six 
next most important producers arc included. the 
concentration ratio climbs to almost 75 per cent. 
Second, four of the 10 largest aluminium-producing 
countries arc from the South (Brazil, China, Venezuela 
and India). If Bahrain is added to this list, then 16 per 
cent of world aluminium production is concentrated 
in these developing countries. Third, world consump­
tion of aluminium is as concentrated as its production. 
From table V.2, the CR4 index amounted to 52.3 per 
cent in 1990. The concentration ratio exceeds 70 per 
cent when the 10 most important consuming countries First, aluminium production is quite concentrated. 
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Ta;:,ic V.1. World prod11etiom d ai...-.a, 1917, 1919 ud 1990 

Economic grouping, 
region and 

country 

Developed countries 
United States 
USSR 
Canada 
Australia 
Norway 
Germany. federal 
Republic of 

Developing countries 
Brazil 
China 
Venezuela 
India 
Bahrain 

A. North America 
Western Europe 
Eastern Europe 
and USSR 

Japan 
Other' 

Total, A 

B. Latin America 
Asia 

Centrally planned 
economies 
(including China) 

Market economies 
Africa 
Western Asia4' 

Total, B 

Total, A and B 

Production 

1987 1989 1990 
(thousand tonnes) 

3 343 
2 lSS 
1 S48 
1 024 

798 

738 

844 
420 
440 
26S 
180 

4 030 
2 380 
1 SSS 
1 241 

8S9 

742 

888 
1S4 
S46 
423 
197 

4 891 s S8S 
3 4Sl 3 94S 

3 071 g/ 2 89S 
227 g1 JS 

1 484 1 667 

13 126 

1 SOO 

490 g/ 

SSS~ 
401 
371 ~ 

3 317 

16 443 

14 127 

1 699 

7S4 
696 
43S 
399 

3 983 

18 110 

4 048 
2 380 II 
1567 
1 233 

871 

720 

931 
1SO 
S9S 
433 
212 

s 616 
3 909 

2 89S II 
34 

1 6S2 

14 106 

1 790 

7S4 J/ 
901 
442 
431 

4 318 

18 424 

Percentage 
change 

World 
percentage 

share 

1989-1990 1987-1990 1987 1990 

0.4 

0.8 
-0.6 

1.4 

-3.0 

4.8 
-0.S 
9.0 
2.4 
7.6 

0.6 
-0.9 

-2.9 
-0.9 

-0.1 

S.4 

29.S 
1.6 
8.0 

8.4 

1.7 

21.l 
1.1 
t.2 

20.4 
9.1 

-2.4 

10.3 
78.6 
ls.2 
63.4 
17.8 

14.8 
13.2 

-s 7 
-8S.O 
11.l 

7.S 

19.3 

S3.9 
62.3 
10.2 
16.2 

30.2 

12.0 

20.3 
14.3 
9.4 
6.2 
4.9 

4.S 

S.l 
2.6 
2.7 
1.6 
1.1 

29.7 
21.0 

18.7 
1.4 
9.0 

79.8 

9.1 

3.0 
3.4 
2.4 
2.3 

20.2 

100.0 

22.0 
12.9 
8.S 
6.7 
4.7 

3.9 

S.l 
4.1 
3.2 
2.4 
1.2 

30.S 
21.2 

1S.1 
0.2 
9.0 

76.6 

9.7 

4.1 
4.9 
2.4 
2.3 

23.4 

100.0 

Sourcts: World Bureau of Metal S111i11ics, World MnaJ Statistics Ytarlloo* 1991 (London, 1991), pp. 
14- IS: and The Aluminium Association, Aluminium SUUistical Re-Nw for /990(Washington, D.C., 1991), 

p. 4S. 
11 Data for Eastern Europe and USSR and centrally planned economies of Asia (including China) 

1pply 10 19119. 
gJ 198S data. 
'1 Australia, Israel, New Ze1land and Sovth Africa. 
V For consumption, only d11ta for the lsl1mic Republic of Iran are directly av1ilahle, while for 

production, the av1il1ble d1t1 cover Bahrain, Islamic Republic of Iran ind United Arab P.mirares. 
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fable\.?. \\orkl L~mplioa or al•ll'li•i•m. 1917. 1914J and llJCN 

World 

Consumption Percentage pcrttnt•ge 

Economic grouping. change sh;u.: 

region. cour.try 1987 1989 1990 

and arc• (thouSAnd tonnes) 1989-1990 1987-1990 1987 1990 

Developed countries 
t:nited States 4 SJ6 4 326 4 230 -2.2 -6.7 2.5.2 22.9 

1696 2 204 2 414 9..5 42.3 9.4 13.1 
J•poan 
t:SSR I 71S I 71S II 9.3 

Gcnn•ny. Feder•! 
Republic of I 18S I 290 I 294 0.3 9.2 6.6 7.0 

Fr•ncc 68.5 686 723 S.4 S..5 3.8 3.9 

Italy S48 607 693 14.2 26.4 3.U 3.8 

Canad• 322 4S9 4S9 42..5 I.I 2.S 

Uni1ec! Kingdom 384 4SS 441 ·3.1 14.8 ~ ! 2.4 

Developing countries 
China 700 700 3.8 

India 326 420 420 28.8 1.8 2.3 

Brazil 432 418 418 -3.2 2.4 2.3 

Republic al Korea 208 288 373 29.S 79.3 1.2 2.0 

Taiwan Province 178 193 198 2.6 11.2 l.0 l.1 

A. Sorth America 4 627 4 78S 4 8.58 l.S s.o 2.5.7 26.3 

Western Europe 4 OS9 4 721 4 788 l.4 18.0 22..5 26.0 

Eastern Europe 
and t.:SSR 2 BOS '21 2 601 2 601 If -7.3 IS.~ 14.I 

Japan 169S '21 H04 2414 9.S 42.4 • 4 13.1 

OtheP' 2 141 468 4M -13.7 81.l 11.9 2.2 

Total. A IS 327 14 779 IS 06S l.9 ·l.7 8.5.1 81.7 

B. Latin America 831 694 sos 16.0 -3.I 4.6 4.4 

Asia 
Centrally planned 
economics 
{including China) 6831!1 77S 773 If -0.3 13.2 3.8 4.2 

Market ecoaomic1 9771!/ 1466 I S77 7.6 61.4 S.4 8.S 

Africa 129 132 l30 -1.S 0.8 0.7 0.7 

Western Alia~ S6 '21 100 100 78.6 0.3 o.s 

Total. B 2 676 3 167 338S 6.9 26.S 14.9 18.3 

Total. A and B 18 003 17 946 18 4SO 2.8 2.S 100.0 100.0 

World Bureau al Metal '.itatistin, World Mtlal Slatillics Ye¥11'1look 1991 (Loodon • .'H:lurt"a: 
1991 ). pp. 14- IS: and The Aluminium Allociatio!I. A"'1rrillium Stalisticol RIVW fr1' 1990 
(Wa1hington. D.C.. 1991), p. 4S. 
If Data for Ea1tcrn Europe and t:SSR and cent~ally planned economic1 or Alia (includin& 

China) apply to 1989. 
RI 198S data. 
£1 Au1traha, Israel. Sew Zealand and South Africa. 
41 for consumption. only data for lhe l1lamic Republic al Iran uc directly available, while 

for production. the: available dall cover Bahrain. blamic Republic al Iran and Unitrd Arab 

F.miratH. 

are taken into account. Fourth, even if China and 
India are present on the latter list, their consumption 
represents only 6.1 per cent of the world total. Adding 
Brazil, Republic of Korea and Taiwi n Province to the 
list of the current largest consumer countries and 
areas in the South still gives a combined share of 
under 12 per cent. 

Finally, it should be stressed that since 1973 
aluminium consumption i~ no longer increasing at a 
fas1er pace lhan GDP t[I). pp. 217-254). During the 
1960-1973 period. the annual growth rale of alumi· 

nium consumJ'ltion was 8.6 pt .e GDP of 
OECD countries was increas1 .. g ... an annual rate of 
4.8 per cent. The situation was completely modified 
during the 1973-1987 period, when the annual rate of 
increase of aluminium consumption shrank to 0.9 per 
cent, while the GDP growth rate only dropped to 
2.S per ceni per annum. The situation has somewhat 
improved over the past four years, aluminium con­
sumption increasing at an annual pace of 1.9 per cent 
(except in 1991. when dtmand for primary aluminium 
declined by almost I per cent). Despile such good 
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ne~·s for aluminium producers. this rate still remains 
below the GDP growth rate experienced by most 
consumer countries. Although it is true that a decline 
in GDP or in industrial activit) reduces aluminium 
consumption because a smaller number of cars. 
houses or cans arc purchased. it docs not fully explain 
the atrophy in the consumption of this metal observed 
since the mid-1970s. Even if industrial activity had 
remained constant during 1973-1990. a dcdine of 
aluminium consumption would still have occurred. 
This is because the intensity of its use (tonnes 
consumed per dollar of GDP) has been decreasing 
during the past 15 years. The material composition of 
alumini•1m products. the product composition of 
income. and hence aluminium consumption have been 
influenced by the following three factors in pania!lar: 
other metals or engineering materials offering superior 
quality for a given price have been substituted for 
aluminium; there has been a growing use of aluminium-

- _, .. 

saving technologies (as in the production of beverage 
cans); and interscctoral shifts have taken place within 
the economy as a result of changes in consumers· 
tastes and habits (resulting in an increased imponance 
of the tertiary sector rclati\-e to the cxtracti"-e or 
manufacturing sector). 

(b) Tra« 

Since aluminium production and consumption acti­
vities do not ncccssarily occur in the same geographic 
locations. trade is necessary. Tables V.3 and V.4 list 
the 15 most important exponing and imponing 
countries, their trade volumes, their average world 
share, the shares by region. and finally the percentage 
growth of these exports and imports during the 1985-
1990 period. These and other aspects of structural 
adjustment in 3luminium trade can be summarized by 
four points in panicular. 

T ... V.3. EJiperts -6 ...... •I 
.. er--. Glllllbies. 1915. • ., .... ,,. 

Volume Pen:cnrace World 
F..coaomir grouping. chance pcrccnrace sllarc 

region •nd 198sal 1989 1990 
counrry (lhousand 1onncs) 1989-1990 1985·1990 198S 1990 

Canada l OSl 1 1S9 1 ZS3 8.1 19.2 18.0 16.8 
Australia S64 926 910 -1.7 61.l 9.7 12.2 
l:niled S1a1es 348 6SS 798 21.B 129.3 6.0 10.7 
Sorway 644 770 777 0.9 20.7 11.0 10.4 
Brazil 177 472 441 '!} ·6.6 149.2 3.0 S.9 
Venezuela 383 380 390 2.6 1.8 6.6 S.2 
Scrherlands 297 l4S 362 4.9 21.9 S.1 4.9 
Germany, federal 
Rcpublir ol 282 326 314 ·3.7 11.3 4.8 4.2 

Sew 7..calar1 228 233 :?36 1.3 3.S 3.9 3.2 
Yug01lavaa 147 1l7 19S 16.8 32.7 2.S 2.6 
t;nired Arab 
F.mirares 144 16S 171 3.6 18.8 2.~ 2.3 

t;nited KingdOlll 129 169 IS7 -7.1 21.7 2.2 2.1 
France llS 122 136 11.S 18.3 2.0 1.8 
Indonesia 239 143 126 -11.9 -47.l 4.1 1.7 
Hungary so 77 122 SB.4 144.0 0.9 1.6 

A. Wcs1crn Europe 2 us 2 392 2 418 1.1 12.2 36.9 32.S 
North Amcric• 1 399 1814 2 OS2 13.l 46.7 23.9 27.6 
F..aslern Europe Sl 77 122 SB.4 139.2 0.9 1.6 
Japan 2 3 s 66.7 lSO.O 0.1 
Other 882 1 212 1 218 o.s 38.1 lS.l 16.4 

Tot1I. A 4 489 S498 S BIS S.8 29.S 76.8 78.1 

B. Lalin Amcric• 660 960 ?76 1.7 47.9 11.l 13.1 
Wesrcrn Asia 271 2SO 279 11.6 3.0 4.6 3.7 
Asia 
Ccnlrally planned 
economic• 
(excluding China) 

Markel cconomin 302 269 219 -18.6 -27.S S.2 2.9 
Africa 121 164 1S4 -6.1 27.3 2.1 2.1 

Total, B I 3S4 1 643 1 628 ·0.9 20.2 23.2 21.9 

Total, A and 8 s 843 7 141 7 443 4.2 27.4 100.0 100.0 

Sourn: World Bureau ol Mct•I Stati11in, World Mnd Sttllislia Yitarloooit 1991 (London, 1991), p. 17. 
II hnuuy 10 September. 
Ill hnuuy to November. 
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First, during the past six years, almost S0.2 per cent 
of world aluminium exports have originated from four 
developed market economies: Canada (16.8 per cent), 
Australia (12.2 per cent), the United States (10.7 per 
cent) and Norway (10.4 per cent). 

Second, the importance of developing countries as 
major world aluminium exporters is largely exag­
gerated. Only four of them are on the list of the 
IS major exporters (Brazil, Venezuela, United Arab 
Emirates and Indonesia), and their average combined 
share represents less than IS.S per cent of total world 
exports. Despite this fact, their share of world exports 
is increasing over time; this is particularly true for the 
share of the Latin American countries. 

Third, not listed in table V 3 are the aluminium 
exports from the former U~SR. They went from 
170,000 tonnes in 1986 to 270,000 tonnes in 1990. In 
1991 exports from the former USSR reached I mil­
lion tonnes, boosting supplies of developed market 
economies ~Y S per cent ([2], p. 7S). It is not kncwn 

whether these exports are coming from stocks or from 
smelters diverting output to developed market econo­
mies to earn hard currency and to find new markets. 
It is, however, known that they have largely contri­
buted to the surge in world aluminium stocks. 
Producers now have 3.4 million tonnes of stocks, 
while LME stocks have overshot the I-million-tonne 
mark; neither shows any sign of shrinking, so that 
these are li~ely to have even further downward effects 
on aluminium prices. 

Fourth, world aluminium imports are more concen­
trated than exports, since S7. l per cent of the former 
are accounted for by three countries (Japan, United 
States and the Federal Republic of Germany). If the 
three next most in1portant importing countries (also 
from the North-France, Italy and Belgium) are 
inc!uded, this percentage climbs to 7S.3 per unt. 
Finally, only three developing countries and areas 
(Republic of Korea, Taiwan Province and Turkey) 
were present in 1990 on this list. Although their 
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combined u-erage world share of impons reached 
only 8.7 per cent during the 1985-1990 period, lhis is 
much larger than in previo1!5 years. 

(c) Majr>r compani~s ill tlr~ Klobal iJubutry· 

The combination of excess production. incrca.scd 
stocks and unexpected expons have reflected the 
anticipated impact on prices. sales and profits. 
Figure V.I has c<>nfinncd that the price ..>f aluminium 
during the founh quancr of 1991 was not higher than 
that prevailing during the first quaner of 1979. and 
that was the lowest priec since the trough of 1984-
1985. The effects of the recent excess suppl~ on the 
sales and profits of the main aluminium companies 
are presented in tabk V.5. The first nine companies 
listed. for which data on sales and profits arc directly 
or indirectly available. control S6 per cent of produc­
lion capacity in dc,;elopcd market economics. The 
vast majority of government-owned companies arc nol 
reponed since. in general. they do not publish 
financial statements or separate annual reports. It 
would nevcnhelcss be very surprising to observe that 
their financial performance has been subslantially 
different from that presented for the companies listed 
on table V .S. The main message is that sales incrca.scd 
be1wcen 1987 and 1989. before s1abilizi:1g or even 
decreasing in 1990. Profits also reached their maxi-

- -,-

mum in 1988 or 1989 before plummeting in 1990. 
Most recent information suggests that sales have 
greatly suffered from the recession and that profits 
almost disappeared in 1991. If returns on equity 
(excluding non-operating pins) arc examined. this 
pattern is repealed. For most of the 1980s (the 
exception being 1988 and the first half of 1989). their 
average rate of return on equity has been lower than 
the Standard A Poor's 400 (3). This has been the case 
since 1967. Given the announced expansion plans and 
aluminium consumption forecasts for the next decade. 
there is a distinct possibility that the future will not be 
much brighter. 

How can such a sagnant and poor performance be 
explained'! The main reason is that the world alumi­
nium industry at the beginning of the 1990s is only a 
dim rdlcction of what it was in the 1960s. Thirty years 
ago. the industry was growing twice as fast as overall 
GDP. It was dominated by a group of six producers 
whose operations were cbaractcriud by a high degree 
of forward and bacbrard integration. The peaks and 
troughs of demand were then managed by inventory 
adjustments, varied capacity utilization rates, or-oniy 
as a last reson-changcs in prices. Today. the 
growth rate of the industry is below that of overall 
GDP. The market power of the Big Six (Alcan. Alcoa, 
Alusuissc. Kaiser, Reynolds and Pccbincy) is now 
greatly reduced, since they have to jostle for their 

TablcV.5.s.ks_. pral"dSal_. a.._imim•ca•p ·•r, lts'7-19'0 
(Milliotl dollars) 

Srla aad opcnlia& rcYCaaa Prdita II!' act ill-

Pcrccala&c Pcrccatasc Pcrccatap 
Compaay and of capacity masc dlH&C 

COUDlry u11dcr cot11roJI/ 1917 1911 1919 1990 1919-1990 1917 1911 1919 ;990 1919-1990 

Akoa (Uni1cd Srarcs) 13.6 7 767 9 79S 10 910 10 710 -1.I 200 161 IMS 29S -61.7 
Akan (Canadai) 11.7 6 797 IS29 1139 I 7S7 ·0.9 4ll 931 us S4lllf -3S.O 
Reynold• Mcial5 
(l:n11cd S1arcs) S.6 4 214 S S67 6143 6011 -1.0 110 411 S33 197 ·44.3 
Hydro (Norway) S.l 1 611 1167 2 366 1369 0.1 
Pcchincy (Prance) S.1 I S17 l 061 2 169 1 919 ·11.S 110 113 
KalKr (Unilcd Statu) 4.1 1003 1110 1193 109S ·4.4 (3!SS} 114 461 379" ·19.0 
Alumu (United S1arcs} 3.S 1139 l Sl4 1S31 2 4Sl ·3.1 190 613 4IO 296 ·31.3 
Alusuiuc (Swi1zcrland) 3.4 l llO ll60 3032 3 191 fl .S.3 Ill 151 199 llS" ·31.3 
VA W /VIAG (Germany) 3.1 1474 3 04S 308.S l 44S rl 14.9 II 41 43 .50" 16.0 
Vcnalum (Venezuela) l.l S36 109" 
Alcau (Venezuela) 1.2 215 63" 

S-n: Derived from rompanics" an11ual reporll, various ,ars. 
II In 1911; ii ii auumcd 1ha1 chan&cs laave bee• minor 1i11cc tile•. Tile followi•& basic rvla uvc bcc11 followed to dc1Crmi11C Ille CODlrol 

of a &ivc11 capacity: 
I. full COllUOI ii allocllcd 10 a compa11y lloldi11111on1111111 .50 per ecal of tile cq11i1y Alra of 111 opcra1ioa; 
2. Pull conuol ii also allocllcd 10 • compHy in• lilHlioa wllcrc Ille COID:?'llJ llold1SO per CHI or lcuof Ille cquily •Dd ii Ille major 

shareholder •mon& • nitmbcr ol 01her companics Hd 01llcr par111ers DOI dirully par1icipa1ia1 ill Ille baui1e, •l1t111iH Hd •lumiaiu• 
indusrry; 

). Jn • consorliitm or joi111 vcaiun: bcl•en lwo or more COIDpnics ia •llicll DO - cotapaay llokl1 more lllH SO per cc111 of Ille 
cqitily or no oac firm ia obviously in co111rol, CODlrol ol 111c opcr11iotl ii •llocatcd i11 propot'lioa 10 Ille equity oareboldiap; 

'· In c11ca where • compHy or lfOUP of COlllpanics OWDI lcu 1b11 SO per CHI al lll•ra iD a 11111Cllcr, •llilc the S1a1e ii Ille majori1y 
11l1rclloldcr bul ii DOI obviclv11y ia eottlrol, ad4iliotl•I i11for111•lioll Oil, for enmplc, vo&i•& power, compaay aupply •y•&c••· o«11u 
c0111mi1mcn1 clc. ii ulCd 10 dc1cr111ine COlllrol. 

11 fnc:litdin& 1 11011·oper1lin& pi• al Sl96 millioD. 
fl OpcrHin& income. 
" Au1t111in& lhH rcvcn1111 1nd profill rrt1111 1luminium rcprcacnicd OD Hcraac 1bou1 70 per ctal al lfOUP revcnuca 11d prali11. 
fl S•lca '"'referred 1011 litmovcr in lhc VAW Qroup 1n111t1I n:porl. 
JI Nc1 prali1 •r1er 1111. 
fl An HlimHcd U76 million in 1ovcr11mcn1 nporr i11cc:n1ivu wllicll rcporrcdly w11 i111trumca111 iD pu11in1 bolk Ak11a 11d Vcn1lu111 

1n lhc blmck in 1989 i1 npecacd 10 be cul bmck, ii DOI complclcly climi1111cd, iD 1990. 
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\· share '-"ith second-tier integrated producers and inde­

pendent bauxite. alumina or aluminium prod11cers. 
Funhermore. State ownership of the mining. refining 
and smelting capacity in de\-clopcd market economics 
has constantly gro•TI and now stands at about 40 per 
~nt. An understanding of the loss of market power by 
the Big Six can be drawn from table V.6. At the end of 
the 1980s. the six majors were not only highly 
integrated. but were also controlling S6 per cent. 
66 per cent and 47 per cent of. respectively. bauxite. 
alumina and aluminium upacity in developed market 
economics. Even if these concentration ratios look 
impressive. they have substantially decreased over 
time; no later than 1980 they were 61 per cent. 69 per 
cent and 52 per cent. respectively. Given this increase 
in the degree of competition prevailing in the alumi­
nium industry. it is no surprise that it is marginal 
transactions on the LME, not the producers. that 
determine current prices. Prices consequently have 
become less stable and much more sensitive to 
changes in the ratio of aluminium stocks to consump­
tion, and profit margins accordingly (which arc 
inversely related to the price-elasticity of demand) 
have been squeezed. 

Aluminium production takes place today in more 
than 40 countries, of which 17 of them could be 
considered developing countries at the end of the 
1980s. Their combined percentage: of world produc­
tion was 22 per cent, almost double the level reached a 
decade earlier. It is imponant to realize that develop­
ing countries have traditionally provided only the raw 
materials or ores for metals produced in other, mostly 
developed countries. Table V.7 accordingly reflects the 
phenomenon; the world production shares of the 
developing countries were 45 per cent for bauxite and 
26 per cent for alumina. 

Concerning the structure: of aluminium-producing 
capacity in the developing countries, the following 
characteristics predominate. First, this capacity has 

-1-

traditionally been concentrated in Latin America 
(40 per cent). while the Asia.a countries with market 
economics and those which arc centrally pla!lned each 
provide: 20 per cent of the developing countries' total. 
The other 20 per cent is divided equally between 
Africa and Western Asia. Second, aluminium produc­
tion and capacity in drveloping countries is concen­
trated not only in terms of geographical or political 
regions. As shown in table V .8, the production of only 
four of these developing countries (Brazil. China, 
India and Venezuela) represented 66.8 per cent of the 
total in 1990. almost all of the combined share of 
aluminium capacity of developing countries. Third, if 
the country and regional capacity shares arc compared 
with those attained a decade earlier. it can be seen that 
Latin American economics (with a share of J per 
cent). Asian market economies (7 per cent), and 
centrally planned Asian economies (3 per cent) have 
improved their relative position, while the reverse is 
true for the African economics (-9 per cent) and 
those of Western Asia (-2 per cent). Among indivi­
dual countries, the capacity has tripled in Brazil and 
doubled in China. India and Venezuela. Indonesia's 
new smelter started its operations in 1982, reaching 
the full capacity level only in 1984. 

Table V.8 also suggests that while Asian aluminium 
production is directed towards the local market. this is 
not the case with Latin America, Western Asia and 
Africa. The production of the latter regions is essen­
tially expon-oriented: the export-production ratio 
exceeds 65 per cent for Africa and Western Asia, while 
it hovers around 55 per cent in the case of Latin 
America. With regard to specific countries, major 
producers such as China and India are totally absent 
from expon markets, while more than 50 per cent of 
the production of Argentina, Bahrain, Ghana, Indo­
nesia and Venezuela is exponed. Brazil, the most 
important producer of the developing countries, is a 
special case; given the size of its domestic market, it 
exported only 47 J)':r cent of its production in 1990. 

Finally, the aluminium consumption of a country is 
highly related to the level of its economic develop­
ment. It is then no surprise to realize that developing 

T.W. V.6. C0Melll1•1oii ... ftltit8I .......... penal. et 
aipedlJ ...... COllfl'OI irl ••el1p1• ...trid--"' .. Ille elld el Ille 1"°91 

Bau•ilc Alumina Aluminium 

Company Percenta&e Company Percenta&e Company Percentage 

Alcoa 19 Alcoa 27 Alcoa 14 
Comalco 12 Akan 13 Alcan 12 
Alcan 10 Reynolds 8 Reynolds 6 
AlusuilK 6 Pcchiney 7 Hydro s 
B111itot1 s Kaiser 6 Pcchincy s 
Kaiser 4 Billiton s Kaiser s 
Pcchincy ) CVG 4 Alu mu 4 
Reynolds 2 C.omalco 4 Alu1ui1se ) 

VAW 2 Alusuissc 4 CVG ) 

C.VRD I lncspal ) VAW ) 

TOTAL 64 TOTAL 81 TOTAL 60 

Sou'"s: Derived from: R. Kalpoe. "Ownership and control ol smeltin& capacity 
1n the world aluminium indullry: 1980· I 990". llllmlOlionol BollJtiu Association RtvWw 
(Scptember·Decembcr. 1987). pp. IS·23; and Commodities Re1earch Unit Ltd., 
Compnuivt Stra14Y ill A/wniltium (London. 1989). 
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Bau:w:ite Alumina Alumiai11m 

Company Perccntasc Company Pcrccn1asc Company Pcrcca1asc 

Guinea 16 Jamaica s.s Brazil s 
Jamain 10 Brazil 4.0 Claiaa 4 
Brazil 7 Claiaa 4.0 Venezuela 3 
India 4 Suriaamc 4.0 India 2 
Claiaa 3 India 3.5 Indonesia 1 
Suriname Veaczucla 3.0 Babraia 
Sierra Lcoae Guinea 1.5 EJypl 
Guyana Turkey o.s Gbana 
!ndoacsia United Arab 
Venezuela Emirates 

Arge111iaa 

TOTAL 4S TOTAL 26.0 TOTAL 20 

Solart: World B11rcau ol Melal .:;•.dislics, World M-1SIOlislicsYmriloot1991 
(Loadon, 1991). 

Tllllle V.&. A._bbm nperily ill deftlapU. 
~ ....... ,,. 

Capacity 
Economic grouping. Percentage 

region. country 1989 1990 1harc 
and area (thouund tonnes) 1990 

Latin America 
Argentina 160 160 3.S 
Brazil 87S 930 20.3 
Mc:w:ico 6S 6S 1.4 
Suriname 30 30 0.7 
Venezuela 600 638 14.0 

Alia 
Markel economics 
India S82 612 13.4 
Indonesia 22S 225 4.9 
Republic ol Korea 18 0.4 
Taiwan Province 
Turkey 60 60 1.3 

Centrally planned 
cconomic1 
China 87S 87S 19.1 
Democratic People's 
Republic o( Korea 20 20 0.4 

Western Asia 
Bahrain 20S 230 s.o 
Iran (lllamic 
Republic ol) so so 1.1 

United Arab Emirates 170 200 4.4 
Africa 
Cameroon 87 87 1.9 
Egypt 17S 17S 3.8 
Ghana 200 200 4.4 

TOTAL 4 219 4 S7S 100.0 

Sourcn: Derived from: World Bureau ol Metal S111i11in, 
World Mnol StmUrics YtarlJoolr 1991 (l..ondon, 1991 ), pp. 14, 1.5, 
17; The Aluminium Association, AIMmillium SuuUrical ~ 
for 1990 (W11hing1on. D.C .. 1991); Carmine Nappi. Chillo 
31ld rht Wmtm MiMral Marltm: Tlnalr a/Id Opporrwlilia 
(Kinpton, Onllrio, Centre ror RclOurce Studie1, 
forthcoming); and Shearaon, Lehman, Hu11on,AllllUOI ~ 
o/tltt World A""""""1n lndMsay (London, 1990), pp. 6S·66. 

252 

countries arc responsible for 23 per cent of world 
aluminium production, while their share of consump­
tion is lower than 19 per cent. This consumption is 
also highly concentrated, since four developing 
countries (Brazil, China, India and Republic of Korea) 
arc responsible for more than 60 per cent of their 
group's total. If the consumption figures of these 
countries arc corrected to take into account their 
population, the low rate of aluminium consumption in 
the developing world is even more noticeable. Whereas 
per capita aluminium consumption exceeds 25 kilo­
grams in Germany, Federal Republic of, Japan, and 
the United States, it is less than 3 kilograms per head 
on average in all developing countries and areas; 
several exceptions are Republic of Korea, Taiwan 
Province and Venezuela where it reaches 7-8 kilo­
grams per head. In cases such as China, Ghana or 
India, the per capita consumption is even iowcr, at 
less than I kilogram per person. 

Behind these figures are several perplexing questions. 
For example, even if the weak per capita aluminium 
consumption of developing countries can be related to 
their low degree of economic development, how can 
their production capacity, which is not much larger, 
be explained'? What arc the physical, financial and 
technological factors that may limit the expansion of 
this capacity'? In order to answer these questions it 
must be recalled that the production of a tonne of 
aluminium requires almost 2 tonnes of alumina, 
about 13,SOO kWh of energy, labour, various matcri;;als 
(cryolitc and aluminium fluoride for the reduction 
cells, as well as petroleum, coke, pitch and anthracite 
coal for the anodes), conversion facilities in the form 
of a cast h1Juse, and a variety of other clements. The 
alumina can be bought quite easily on the world 
market when there is no shortage, or it may be 
produced locally. In the latter case, the production of 
a tonne of alumina will require not only 2 tonnes of 
bauxite, but also significant quantities of caus~ic soda, 
energy, labour and various other materials. 

The relative importance of each of those input~ is 
not identical. For example, in 1990 the average cost 
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structure of a tonne of aluminium was the following: 
alumina. 25 per cent; electricity, 22 pea cent; labour. 
11 per cent; other operating costs. 19 per cent; and 
capital and sen·icing costs. 23 per cent.• Thus. the 
production of aluminium is capital-. alumina- ar.d 
energy-intensive. with the combined share of these 
three inputs totalling 70 per cent of total production 
costs. These inputs are not always readily available, at 
least not necessarily a• a low cost. For example, the 
construction of a greenfield smelter with a capacity of 
2SO,OOO tonnes will require an investment of approxi­
mately $1.2 billion, or almost $5,000 per tonne of 
capacity. This cost may look prohibitive to almost all 
developing couutries, in particular to those which 
realize that this capital- or energy- intensive investment 
docs not make significant use of their abundant 
labour. If financed by local capital, the opportunity 
cost of this investment may look even greater when 
considering the numerous other projects that will 
have to be postponed, cancelled or carried on with a 
higher price tag because of the construction of a new 
aluminium smelter. This is why developing country 
production has remained largely at the bauxite stage, 
as shown in table V.7. 

Despite its importance capital is a necessary, but 
not a sufficient, input to aluminium production. 
Alumina and electricity arc also nccdcd. While obtain­
ing the former may not present a great problem, 
especially in a situation of excess supply (except for 
the fact that buying alumina on the world market 
instead of producing it from an inexpensive source of 
bauxite may affect the aluminium producer's inter­
national competitiveness), this may not be the case for 
the latter. In order to prooucc aluminium, a developing 
country will need huge quantities of hydroelectric, 
nuclear. coal or oil-fired energy (in increasing order of 
production costs of I kWh) at a low price. Lack of 
abundant, firm and inexpensive supplies of energy 
represents one of the main constraints for the develop­
ment of the aluminium industry in any country (with 
few cAceptions). This is even more true for densely 
populated countries where the opportunity cost of 
using energy for the production of aluminium may be 
high. Other constraints on expanding production 
capacity arc environmental expenditures, their impact 
on the unit production cost of aluminium, and the 
need to invest in new technology (new processes and 
new products development) to remain competitive. 

Earlier the issue was raised about the prevalence of 
e7.ccss demand for aluminium at the end of the 1980s. 
What about the supply side of the equation? Has the 
rate of increase in the aluminium proouction capacity 
and capacity utilization rates been uniform among 
countries, or has it differed significantly among them? 
How can 1hc persistence of such differences over time 
be explained? Arc lhc shifls in the locations of the 
world's smelting activicics the result of changes in the 
natural sources of comparative adv ntages. or have 
these shifts been facilitated by the policies of the 
aovernments of the cou:nries involved? Finally, what 

•Sec r•J.1ablc 8.0. 
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ar: the capacity expansion plans for the years 1991-
1995? In which countries will this expansion take 
place'? To what extent will the realization of these 
expansion plans further deteriorate the situation of 
excess supply? These are the type of questions dealt 
with in the following two sections. 

Some answers to these questions can be obtained by 
examining table V.9. First of all. there arc only four 
countries in the developed world where aluminium 
production capacity has increased during the 1985-
1990 period by more thaD 20 per cent: Australia. 
Canada. Norway and Yugoslavia. On the other band, 
it dccreascd during the same period by more than 
92.5 per cent in Japan. 21.9 per cent in Spain. 13.6 per 
cent in Switzerland and 12. l per cent in the United 
States. As expected. in the case of developing countries, 
there is not a single country where aluminium 
production capacity has decreased since the mid­
I 980s, while it increased by at least IS per cent in 
Bahrain. Brazil, China. India. Mexico and Venezuela. 
looking broadly at aluminium production c.pacity. a 
decrease of about 300,000 tonnes or 1.4 per cent in 
developed countries and an increase of 1.2 million 
tonnes or 36.4 per cent in the developing world arc 
observed. This represents a total net increase of 5 per 
cent in world aluminium capacity for the second half 
of the 1980s. 

Second, between 1985 and 1990, aluminium produc­
tion increased at a faster pace than capacity. This is 
true for the total Nonh (11.3 per cent more produc­
tion. or 1.5 million tonnes) as well as for total South 
(up by 45.5 per cent, or 1.3 million tonnes). Alumi­
nium production for the world as a whole was up by 
18 per cent during this period. In the developed world, 
this increase was concenlrated in countrits such as the 
United States, Canada, Norway. Australia and Yugo­
slavia; Japan and the German Democratic Republic 
were the only locations where production declined 
significantly. In the developing countries, a rise in 
aluminium production was observed in Brazil, China, 
India, Mexico, Venezuela and Ghana (in the latter 
country, production had been curtailed in the past 
because of a lack of energy), while it diminished in the 
Republic of Korea and Indonesia. 

Third, since aluminium production increased faster 
than its capacity during the 1985-1990 period, the 
utilization rate rose. !t went up from 86 to 97 per cent 
in the countries of the Nonh, and from 86 to 92 per 
cent for the South. This increase was particularly 
spectacular in North America, sugresting that this was 
the region •.vith the most flcxihle aluminium produc­
tion capacity; it also was the region which had most 
easily reduced the pace of its production when facing 
a situation of excess supply. The utilization rate went 
down only in the case of marginal producing regions 
such as Eastern Europe, Asia and Western Asia. 

Fourth, despite the general rise in the utilization 
rates observed between 1985 and 1990, the most recent 
but preliminary data available seem to suggest that the 
situation has since then deteriorated. The future seems 
even more gloomy when the expected capacity addi­
tions for the years 1991-1995 are taken into considera­
tion. Concerning the evolution of aluminium capacity 
since 1987 and 1991, table V.10 suuests that total 
capacity in the North will increase by almost 1.4 mil­
lion tonnes or 9.3 per cent between now and 1995. 
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Most of this expansion will take place in Canada 
(640.000 tonnes or an increase of 35 per cent}. 
Australia (370.000 tonnes). Iceland (200.000 tonnes). 
New Zealand (130.000 tonnes) and France 
( 110.000 tonnes). Expected capacity reduction in 
Austria. Italy and most surely in a few countries of 
Eastern Europe will only to a small extent diminish 
the impact of this increased capacity. The planned 
expansion in the developing countries will add more 
tbar. I .S milhon tonnes of capacity. an increase of 
31.3 per cent over four yeus. This expansion will 
essentially take place in countries of Western Asia 
(new smelters in Saudi Arabia and Qatar and a 
brownfield investment in Bahrain which should double 
this country"s capacity). in Africa (if the greenfield 
investment expected for Algeria is launched in the 
coming months). and in Latin America, where at least 
400.000 tonnes will be added to the capacity of Brazil 
and Venezuela. 

Finally. if planned capacity expansions in the North 
and South from now to the year 1995 arc combined. 
then a total world capacity expansion of almost 
2.9 million tonnes. or an increase of 14.7 per cent, is 
obtained. This corresponds to an annual growth rate 
of 3.7 per cent, without taking into account the 
growing contribution of secondary aluminium to total 
world supply. The ob\ious implication of such a 

growth rate is that unless the annual closing down of 2 
to 3 per cent of the world (high-cost) capacity is 
repeated, aluminium consumption will have to in­
crease at a compound annual growth rate of at least 
3.5 to 4.0 per cent to keep a certain balance between 
the demand and supply sides of the market. Any rate 
lower than this targe: would further deteriorate the 
market situation, unless part of the capacity expansion 
plans remains unrealized. 

The above discussion reveals that major shifts have 
occurred in the geographic locations of aluminium 
production centres. Smelters have closed in Germany. 
Italy, Japan, Spain, Switzerland and the United 
States. while new ones were opened in Australia, 
Brazil, Bahrain, Canada, China. France, India, 
Norway, Venezuela and Yugoslavia. How can these 
shifts in the location of smelting activity in the 
developed market economics be explained? Are they 
solely the result of changes in the costs of production 
(energy, alumina, labour etc.), which favour new 
producers over older. perhaps more costly producers? 
Has the shift of production to gecgraphic zones with 
greater comparative advantages been facilitated or 
held back by the public policies adopted in the 
countries involved? The answer to these questions can 
be found by analysing the restructuring and deploy­
ment in the aluminium industry. 

Tai* V.•. Ai-illiul capacity lllilizatioa.191~ ud 1991 

Capacity Production Utilization rates 
Economic: grouping, Percentage Percentage 

region, country 1985 1990 change 198S 1990 change 198S 1990 
and area (thousand tonnes) 1985-1990 (thousand tonnes) 198S-1990 (perl'Cntage) 

North America 
Canada I 369 I 66S 21.6 1 2Bi I S67 22.2 94 94 
United States 4 648 4 086 -12.1 JSOO 4 04B IS.7 7S 99 

Western Europe 
Austria 9S 9S 94 90 -4.3 99 9S 
France 2B6 331 IS.7 293 326 11.6 102 98 
Germany, Federal 
Republic: o( 790 727 -B.O 74S 720 -3.4 94 99 

Greece 146 ISO 1.4 123 ISO 22.0 B3 100 
Jc:eland 8B BB 77 BB 14.3 BB 100 
Italy 2S4 234 -7.9 224 232 3.6 BB 99 
Netherlands 26S 272 2.6 24S 270 10.2 92 99 
Norway 712 BSS 20.1 724 B71 20.3 102 102 
Spain 443 346 -21.9 370 3SS -4.1 84 103 
Sweden B3 97 Hi.9 84 96 14.3 101 99 
Switzerland 81 70 -13.6 73 72 -1.4 90 IOI 
United Kingdom 292 304 4.1 27S 290 S.4 94 9S 
YugC',:avia 270 347 2B.S 271 349 2B.B 100 101 

Eastern Europe 
Czec:hoalovakia 60 60 66 69 4.S 110 1 lS 
German Democratic: 
Republic: BS BS 66 S4 -18.2 7B 64 

Hungary 76 76 74 7S 1.4 97 99 
Poland SS SS 47 4B BS B7 
Romania 263 263 247 269 B.9 94 102 
USSR 2 S40 2 S90 2.0 2 300 2380 91 92 

Other 
Au51rali1 1 012 1 317 30.1 BS2 1 233 44.7 84 94 
New Zuland 244 260 6.6 244 260 6.6 100 100 
South Africa 172 17S 1.7 16S 160 -3.0 96 91 

Latin America 
Argentin1 lSI 161 6.6 140 16S 17.9 93 102 
Brazil 757 89S 18.2 S49 931 69.6 73 104 
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Capacity Production Utilization ratC$ - ECOD0111ic grouping. Percentilge Percentage 

region. country 198.5 1990 change 198.5 1990 change 198.5 1990 
and area (thousand toancs) 1915-1990 (thousand tonnes} 198S-1990 (percentage) 

Mexico 37 69 86.5 43 61 sa.1 116 99 
S11rina111C 29 30 3.4 29 31 6.9 100 101 
Venezuela 430 620 44.2 403 S9S 47.6 94 96 

Africa 
Cameroon 80 87 8.8 82 88 7.3 103 101 
Egypt 177 180 1.7 178 180 1.1 101 100 
Ghana 200 200 49 174 2Ss.t 2S 87 

Western Asia 
Bahrain 180 230 27.8 17S 212 21.1 97 92 
Iran (Islamic 
Republic of) 40 so 2S.O 43 4S 4.7 108 90 

United Arab 
Emirates 1S2 170 11-8 1S3 174 13.7 101 102 

Asia 
China 39S 87S 121.5 430 7SS II 7S.6 109 86 
India 304 612 101.3 266 433 62.8 88 71 
Indonesia 22S 22S 217 192 -11.5 96 as 
Democratic Peoples" 

Republic of Korea 20 20 20 20 100 100 
Republic of Korea 18 18 18 13 -27.8 100 72 
Taiwan Province so 
Turkey 60 60 S4 61 13.0 90 102 

!'llorth America 6 017 S 7Sl -4.4 4 782 S 61S 17.4 79 98 
Western Europe 3 807 3 916 2.9 3 S99 3909 8.6 9S 100 
Eastern Europe 3 079 3129 1.6 2 800 2 89S II 3.4 90.9 66 
Japan 4S3 34 -92.S 227 34 -8S.O so 100 
Other 1 428 lll 1 7S2 22.7 1 261 l 6S3 31.1 88 94 

Tntal. A 14 784 14 S82 ·1.4 12 669 14106 11.3 86 97 

' 
Latin America 1 404 lll 1 77S 26.4 1164 1 790 SJ.8 83 101 
Asia 1 072 1 810 68.8 1 oos 1 474 46.7 94 81 
Africa 4S7 467 2.2 309 442 43.0 68 9S 
Western Asia 372 460 23.7 371 431 16.2 100 94 

Total, B 3 28S 4 482 36.4 2 829 4 117 4S.5 86 92 
\\. \ 

Total, A and 8 18 069 19 064 s.s IS 498 18 223 17.6 ~ \~ 
~ ~ 

Sourcn: Derived from companies' annual reports, various years; and Errol D. Schak and Patricia A. ... 

' 
Plunkert. "Bauxite, alumina, and aluminium", Minaals YNTboolr (Washin1ton, D.C., Department of the 
Interior, Bureau of Mines, 1988), p. 21. 

II 1989. 
Ill 1986. 

Tule v.10. c.,,.ity apuuion plans, 1917-1991 
(Thousand tonne1) 

Economic 1roupin1. Actual capacity Percen111e Planned Percentage 
region and chltlge capacity change 

country 1987 1988 1989 1990 1991 1987-1991 for 1995 1991·1995 

North America 
Canada I 577 1 594 l 593 1 665 1 820 15.4 2463 35.3 
United S111n 3 895 4 046 4 086 4 086 4 103 S.3 4 103 

Weslern Europe 
Austria 92 95 95 95 9S 3.3 12 ·87.4 
Prance 346 332 33S 330 344 ·0.1 4S6 32.6 
Germany. f'ederal 
Republic of 733 73S 740 727 729 731 

Greece 14S 148 ISO ISO ISO 3.4 ISO I 
Iceland 86 88 88 88 88 2.3 288 227.3 

~· Italy 276 234 :us 234 232 ·lS.9 206 • 11.2 
Nerherl1nd1 266 272 27.S 275 275 3.4 27S . 
Norw1y 834 840 8SO 865 865 3.7 887 2.5 -
Spain 344 346 346 346 346 0.1 346 i 
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\ T•llk V.10. (continued) 

- Econoaiic grouping, Actual capacity Pcrcc•t•ge Planned Percentage -
region and cllaage capacity change 

C<JUntry 1987 1988 1989 1990 1991 1987-1991 ror 199S 1991·199S 

Sweden 91 100 100 100 100 9.9 100 

Switzerland n 70 70 70 70 -2.8 70 

L'aitcd Kingdom 287 291 291 291 291 1.4 291 

Yugoslavia 3S7 367 367 347 347 -2-8 347 

Eastern Europe 
Czccboslovakia 60 60 60 69 60 

German Democratic 
Republic BS 8S 8S 8S 

Hungary 76 76 76 76 76 

Poland SS SS SS SS SS 110 100 

Romania 250 250 250 263 263 S.2 

USSR 2 S90 2 S90 2 640 2 S90 2 S90 

Other 
AHtralia 1 012 1 243 1 268 1 307 1 317 30.1 1686 28.0 

New Zealand 244 250 260 260 260 6.6 390 so.~ 

South Africa 172 17S 17S 17S 17S 1.7 17S 

Latin America 

- Argentina ISO lSS 160 160 160 6.7 17S 9.4 

Brazil 869 B74 B7S B9S 1083 24.6 1 2Bl lB.3 

Mexico 66 66 66 69 69 4.S 69 

Suriname 30 30 30 30 30 30 

Venezuela 430 S22 600 620 63B 4B.4 840 31.7 

Africa 
Algeria 220 

Cameroon BO BS B7 B7 87 B.B B7 

Egypt 170 17S 17S IBO lBO S.9 180 

Ghana 200 200 200 200 200 :oo 
,. 

Western Asia 
Bahrain 180 180 20S 230 230 27.8 460 100.0 

Iran (Islamic 

' Republic of) so so so so so so 
Iraq 80 

Qatar 180 

Saudi Arabia 214 

United Arab 

~' 
Emirates ISO lSS 170 170 190 26.7 23S S6.7 

Asi• ~ 
\~ China 69S 87S B7S 87S 97S 40.3 1 100 12.8 ; 

India 472 S28 S82 612 612 29.7 612 "' 
Indonesia 22S 22S 225 225 225 22S 

' 
Democratic People's 
Republic or Korea 20 20 20 20 20 20 

Republic of Korea 18 18 18 lB 18 18 

Turkey 60 w 60 60 60 60 

A. Nonh America s 472 s 640 s 679 S 7Sl s 923 8.2 6 S66 10.9 

We11ern Europe 3 929 3 918 3 942 3 908 3 932 4 159 S.8 

Ea11crn Europe 3 116 3 116 3 166 3 116 3116 

Japan 64 64 JS JS JS ·4S.J JS 
,. 

Other 1 428 1 668 I 703 1 742 1 7S2 22.7 2 2Sl 28.S 
.,.._ 

"'' 
Total, A 14 009 14 406 14 S2S 14 SS2 14 7S8 S.3 16 12111 9.3 II 

8. la1in America 1 S4S 1 647 1 731 1 774 1 980 28.2 2 39S 21.0 

Asia 1 490 1 726 1 780 1810 1 910 28.2 2 03S 6.S 'Y 
Africa 4SO 460 462 467 467 3.8 687 47.1 

" We11ern Asia 380 J&S 42S 4SO 470 23.7 1 219 159.4 

To111, B 3 86S 4 218 4399 4 SGl 4 827 24.9 6 336 31.J 

l To11I, A and 8 17 874 18 624 18 924 190S3 19 SSS 9.6 22 463 14.1 

So11ru1: Derived from complfticl' annual repons, various years; and Errol O. Schnkc and Patricia A. 
. 

Plunker1, ·eauxite, alumina, and aluminum·, Mintrals Ytartlook (Washinston, D.C., Department of the 
,, 

Interior, Bureau of Mine&, 1988}, p. 21. 
If Assumin& no inrrcuc in the f,astern Europe alumi:iium 1mellin1 capacity. 

256 ~4 



~ ,. 

-

,· 

' 

\\ \ 
\~ 

-

4. R~stniC'fllrillg ,,,., uploymmt 

In the wake of the 1973 and 1979 oil crises. the 
industry has closed considerable high-cost capacity. In 
the United States. LI million tonnes of annual 
capacity have been deleted from the industry's books 
since 1981. In Japan. vinually the entire primary 
smelting industry has been decimated. This implies a 
reduction of about 1.6 million tonnes of annual 
capacity. leaving the United States producers in the 
unenviable position of owning the world's swing 
capacity. On the other hand. considerable high-cost 
European capacity has been kept open even though 
their profitability is, at least :it current prices, quite 
dubious. Only a few old and usually small smelters 
were closed during the 1980s in France. Germany, 
Federal Republic of, Italy. Spain or Switzerland. 
During the same period. the relative competitiveness 
of Australia. Brazil. Canada. most Western Asian 
countries and Venezuela greatly improved. New green­
field investments have thus been made in these 
countries. some of them have also expanded the 
capacity of existing smelters (brownfield investments). 
These shifts in the geographical production centres 
may largely be explained by the evolution in the costs 
of production factors. 

Earlier it was seen that the production of alumi­
nium is capital-intensive, while alumina is cncrgy­
intcnsivc. Even though these inputs cover about 70 
per cent of the total costs, the cost of energy is the 
most important factor, because the cost of producing 
I kWh varies greatly between countries, depending on 
the energy source used. According to an OECD study, 
if the cost of producing I kWh by means of 
hydroelectric power is set to 100, then it reaches 163 
for nuclear power, 200 for coal and 275 for oil ([5], 

. ----
p. 12). As countries arc differently endowed with 
energy resources. their costs of energy production 
vary. and this affects the direct cost of aluminium 
production. Alumina and aluminium capital costs also 
vary between countries. but their variance is much 
lower than the one computed for energy. Again. if the 
variance in energy costs between countries is set at 
100, then according to the same OECD study, the 
variance fo:- the capital costs will reach only 40, while 
alumina costs would barely exceed 30 {[5], p. 52). 

Bearing those facts in mind, it can be asked what is 
the actual relative position of various countries 
involvoo in the production of aluminium at the end of 
the 1980s. Does their relative position on the alumi­
nium cost curve explain to some extent the variations 
observed in their share of world production? Table V.11 
helps to answer these questions. It suggests that the total 
aluminium production costs of Latin America and 
Canada arc at least IO per cent below the correspond­
ing world average. This privileged position on the 
aluminium cost curve is essentially due, in the case of 
Canada, to its enviable low energy costs (its alumina 
and labour costs being higher than the world average). 
However, the sources of competitiveness in Latin 
America arc more numerous and more diversified. 
These countries benefit from below-average energy 
costs as well as low labour and alumina costs. 

Australia and New Zealand also have total 
operating costs below the world average. Such a 
position is due to low labour costs and, more 
imponantly, to an easily accessible and cheap supply 
of alumina. But contrary to Canada and to the United 
States, their capital and servicing costs arc so high 
that they neutralize their other advantages. The same 
can be observed in Africa (also disadvantaged by high 
alumina costs) and countries located in the S0uth and 

Table V.11. C.0.paratnc opuati•& •acl total -ts Win 
for primary ahlmiai•• -•ten. 1981-1989 

(Aftnlp: = 100)11 

Economic grouping, 
rcgio.1 and 
country Alumina Electricity 

A. North America 
Canada 
United States 

Western Europe 
Oceania 

Australia 
New 7.caland 

8. Africa 
Asia 

East 
South 

Latin America 

107 
122 
100 
100 
94 
96 
8S 

114 

74 
SS 
91 

104 
41 

130 
96 

llS 
117 
IOI 

68 

86 
118 
78 

Other 
Labour costs 

118 103 
109 101 
122 103 
124 94 
67 102 
6S IOI 
78 107 

76 104 

107 98 
62 99 
S8 100 

Total 
(including 

Operating capital and 
costs servicing cC'sU) 

107 99 
92 91 

113 102 
10! 107 

':18 IOI 
99 102 
94 99 

93 97 

118 104 
9S 10:; 
8S 88 

SoUTCt: Derived from Ricardo Echeverria and Asim Bowe, ·The expanding aluminium 
industry of Latin America·, paper presented a1 The Fourth International Arab Aluminium 
Conferen'e held in Bahrain from 14 to 16 November. 

a/ The 1988-1989 average cost 11ructure was the rollowing: alumina, 2S.6 per ccnl; 
elec1r1C11y, 21.7 per cent; labour 10.6 per cent; other operating cos1s, 18.9 per cent; and 
capi11I and servicing costs, 23.2 rer cent. The total cost (including capital and 1c:rvicing 
cost) of producing primary aluminium in 1?89 was Sl.S40.3 per tonne for all the above­
mentioned regions. 

257 

J .. 

" 



.. . 
I 

,· 

... 

r ast Asia. Finally. table V .11 provides information on 
the reasons why the cost of United States and Western 
European capacity arc located so high on the alumi­
nium total cost curve. In the former case. the low 
capital and servicing costs are more than compensated 
for by abovc-a1rcragc electricity and labour costs. In 
the case of aluminium companies operating in Western 
Europe. access to quite low electricity and other costs 
(mainly chemical products) is not enough to counter­
balance the effect of high labour and capital and 
servicing costs. This information helps to explain why 
certain aluminium producers have been obliged to 
shut down or refrain from increasing their production 
capacities in countries like Japan. the United States 
and certain European countries. and to open new ones 
in countries like Canada. Brazil. Venezuela and 
certain Western Asian countries. Also. it is often 
mentioned that 920.000 tonnes (6 per cent of world 
capacity) should be shut down in 1992 to re-establish 
equilibrium on the international aluminium market 
((2). p. 75). The major geographical areas where these 
closures should take place can be identified from 
table V.11. 

Before completing this section, we must realize that 
although natural sources of competitiveness arc impor­
tant. they alone do not fully explain the direction and 
speed of the shifts that have occurred in aluminium 
production centres. They cannot account for the fact 
that in certain countries aluminium smelters have been 
closing at a slower rate (or opening at a faster rate) 
than might be expected. given the level of their energy 
costs. To understand what has been happening. other 
factors. which have generally been termed "policy­
induccd sources of competitiveness". must be con­
sidered. There are essentially government policies 
which. by modifying electricity prices, profit tax rates, 
royalty rates on the extraction of bauxite, exchange 
rates or environmental regulations. either help or 
hinder the adjustment of private firms to the changes 
that have occurred in the natural sources of competi­
tiveness. 

One example of such policies is the energy discounts 
that have been granted by countries considered to 
possess a comparative advantage in the production of 
aluminium (Australia, Brazil or Canada). These 
discounts are meant to attract new aluminium invest­
ments and provide national benefits from the positive 
externalities generated by these projects. Such dis­
counts always serve as strong incentives to attract new 
aluminium smelters because they help increase a 
company's cash flow during a project's first years. 
which is a particularly critical period for a capital­
intcnsivc investment. The discounts may be given 
openly (as in Quebec, the north-west United States, 
Norway, Sweden and Turkey), or they may take 
rather subtle forms (as in Australia and Brazil) [6]. 

Such discount sales of energy for a short period of 
time ha•c now become less common as excess energy 
capacity has decreased. They have been replaced by a 
system of variable energy rates in which the rate is 
linked to the price of aluminium. There arc few 
cxamp!cs of this practice. but the best known case is 
that of the Bonneville Power Administration (BPA), 
servicing the north-west United States. Effective 1 July 
1991. BPA has been selling its electricity to aluminium 
producers at a rate fluctuating between 1.7 cents and 

2.9 cents per kWh, depending on the price of 
aluminium. Hydro-Quebec offers a similar mechanism 
to aluminium or magnesium producers. It charges 
below the published rate for power-intensive industries 
in periods of low metal prices and weak prcfits. but 
recoups a good part of the lost revenues during times 
when the metal prices and profits arc high. Iceland 
and Ghana also offer their aluminium producers 
variable rates for energy. 

Although there has been some government legisla­
tion that applies specifically to the alumina or 
aluminium industry (for example, regulations con­
cerning the disposal of red mud, which is corrosive to 
the skin and can cause considerable damage to the 
ecology of water systems, or the emission of fluoride 
impurities, which in sufficiently large quantities can 
destroy plant life in the vicinity of smelter:;), it is 
legislation .::onccming energy production that has 
had the greatest impact on aluminium proouction 
costs. The legislation has aimed at reducing or 
eliminating the environmental effects of the produc­
tion of energy derived from various primary sources. 
Thus, for nuclear energy production, Governments 
have regulated security of operations as well as 
nuclear waste disposal. In the case of hydroelectric 
energy, Governments have aimed at controlling the 
effects of damming rivers, such as alteration of the 
natural habitat of endangered species and disruption 
of salmon breeding grounds. For coal-based energy 
production, Governments arc making greater efforts 
to regulate thr sulphur dioxide emissions that arc 
responsible for :icid rain. The attitude of government 
authorities towards the environmental consequences 
of energy production is often a function of their 
country's endowment in energy resources, which 
makes it possible to find alternative competitive 
sources. 

In the industrialized countries, Governments in­
creasingly acknowledge the need to reduce the sulphur 
dioxide emissions of their coal-burning power stations. 
In the United States, various effective laws encourage 
utilities to reduce their dependence on coal, to 
increase their use of coals with low sulphur content, or 
to install effective scrubbing systems in their power 
statiQns. The effect of these measures is difficult to 
gauge, for this depends on the exact measures adopted. 
Nevertheless, some studies tend to suggest that these 
measures have a negative impact on aluminium 
smelters. A 1988 study by the United States Bureau of 
Mines estimated that the average increase in electricity 
rates for 10 United States smelters located in Indiana, 
Kc'ltucky, Maryland, North Carolina, Ohio, South 
Carolina, Texas and West Virginia was between 3.5 
and 5.5 mills per kilowatt hour [7]. For the aluminium 
industry, this implies additional electricity costs 
ranging from $94 million to $150 million annually. If 
these additional costs arc translated in terms of the 
price of one pound of aluminium, the result is an 
increase of 2.5 to 4 cents per pound. Smelters located 
in West Virginia and Ohio would cxp .. ricnce the 
highest cost increases, ranging from 5.2 to 7. 7 cents a 
pound. Replacing coal-burning power stations with 
nuclear stations no longer represents an attractive 
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alternative. In the United States and many other 
countries (with the exception of France and Japan). 
new nuclear projects arc fraught with delays and cost 
o\·erruns. They also face strong public opposition on 
environmental grounds. which has become even greater 
since the nuclear accident at Chernobyl. 

In Western Europe there is panicularly strong 
pressure on the German power generation indi.astry, 
which is based in the Ruhr coalfields. If environmental 
legislation in Germany becomes even stricter, this ~ill 
mean an increase in electricity rates for aluminium 
smelters just at the time when their energy supply 
contracts with German utilities come up for renewal 
at increased prices. The effects of environmental 
legislation can be panly counteracted if Governments 
simultaneously move to subsidize basic industries 
whose competitive position has been harmed by the 
increase of electricity rates because of environmental 
measures. This will no doubt continue to be done, but 
the cost of subsidizing is becoming increasingly 
prohibitive in the case of some old aluminium 
smelters. 

In effect, government legislation aimed at reducing 
the environmental effects of energy production might 
cause an increase in electricity rates. Thus, the 
production costs of the aluminium smelters served by 
the relevant power stations might also increase. The 
smelters relying on natural gas or coal-generated 
electricity are more affected than those relying on 
hydropower-generated electricity. This weakens the 
competitive position of the former, and explains in 
good part their closure or relocation. Funhermore, if 
the environmental measures have a greater effect on 
the price of aluminium than of its substitutes, con­
sumers may replace the former by the latter. This 
could reduce aluminium's market share in many end­
use markets, which implies job losses and other 
economic etlects of a production slow-down. 

6. r~clrno/ogical tunds 

Primary aluminium is produced by the Hall-Heroult 
process which, like the Bayer process for alumina 
refining. dates from the end of the nineteenth century. 
Even if it is currently the only commercial technology 
used, it does not mean that the process has not been 
improved steadily. Given that the Hall-Heroult pro­
cess is highly energy-intensive, the main target for 
research and development in this industry has been to 
reduce its energy consumption. Just after the Second 
World War, about 265,000 kWh were required to 
produce a tonne of aluminium. This consumption of 
energy has since then been cut in half, the most 
modern 280,()()().ampere Pechiney technology only 
using 129,000 kWh per tonne of metal. The research 
goes on to further reduce the intensity of energy used 
in the production of this light metal. The rapidity with 
which research on smelting technology has progressed 
during the last years is astonishing: in the first half of 
the 1980s, the majority of plants had 80,()()(). to 
100,()()().ampere cells, but now Alcan, Alcoa and 
Pechiney can count on technologies in the range of 
275-280 kA ([8), p. 40). An increase in productivity has 
also been observed for labour, as automation and 
increased efficienc) have reduced the number of workers 
required per tonne of aluminium. Today, only 25 to 

30 shift workers are required in a smelter producing 
240,000 tonnes per year with the most energy-efficient 
technology available, compared to the 100 to l 10 shift 
workers required for a 110 lrA Soderberg plant. 

In the past four years. the largest American alumi­
nium companies have spent between 1.3 and 1.5 per 
cent of their sales on R and D. This percentage has 
usually been nearer 2 per cent for Alcoa (between 
$180 million and $220 million), while in the case of 
Kaiser Tech and Reynolds the R and D expenses 
represented between 0.6 and I per cent of their sales 
[9]. It may be safely assumed that these percentages 
are not very different for the other Nonh American 
and European producers. All these millions of dollars 
are not only spent on processing technology aimed at 
reducing production costs. but also on the develop­
ment of new alloys and production processes for 
specific end-uses, and on general materials research. 
The last two categories have increased their impor­
tance during the last decade, as user s~cifications 
have become more stringent. necessitating the .. tailor­
ing" of materials to specific end-uses ((8). p. 57). 
Examples of R and D related to the development of 
new products are numerous. Below some examples of 
these products are discussed in the three major 
aluminium end-uses: 

(a) Transportation sector. This sector accounts for 
27 per cent of the aluminium consumption of de­
veloped market economies. Aluminium has made 
significant inroads into the automobile pans manu­
facturing industry at the expense of steel or cast iron 
and copper or brass, and it now represents approxi­
mately 7-8 per cent of the average total weight of a 
car (compared to 2 per cent in 1973). In order to 
increase this share even more, research continues on 
the production of car bodies made of aluminium. 
Various technologies aiready exist, such as Alcan's 
aluminium-structural-vehicle-technology ( ASVT) pro­
cess which utilizes adhesively bonded sheet alumi­
nium, thus reducing the number of welding spots. In 
the aircraft industry, in order to counter the trend of 
replacing aluminium by composite materials (com­
ponents of resin or plastic-based composites), the 
aluminium producers have developed aluminium­
based composites which have fibres of silicon carbide, 
alumina or boron carbide in an aluminium matrix, as 
well as aluminium-lithium alloys. Arall laminates, 
which use layers of fibre-pre-impregnated resins ad­
hesively bonded between thin sheets of aluminium, arc 
also increasingly used. Inroads by aluminium are also 
observed in other transport sectors such as buses, 
trucks and railroad cars, in particular for body 
panels. For example, in .Japan, a new high-speed train 
currently under development, in which cars will be 
magnetically levitated using linear induction motors, 
will most probably utilize aluminium to reduce weight. 

(b) Packaging. This sector accounts for 20 per cent 
of aluminium consumption of developed market 
economies. It is known that aluminium cans have 
achieved a complete dominance of the United States 
metal beverage-can market ([l], pp. 217-254). The 
switch from steel to aluminium since the mid-1970s 
has been driven largely by total production costs (total 
filled costs, plus warehousing, distribution, and 
handling costs). Initially favouring the steel can, these 
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cost differences first narrowed and then turned to the 
ad\·antagc of aluminium. Thinner can body stock and 
can rec~-cling programmes have also been major 
contributors. Nevenheless. competition from glass. 
plastic or steel with tinplate remains strong in most 
other countries. in panicular those lo\;lh no established 
can collecting network.. Resistance is also very high in 
the food pack.aging sector. where the problems to be 
overcome include: the need lo produce cans in several 
different sizes; the difficulty of spreading the high 
capital cost of the new filling equipment over a large 
enough volume; and the necessity lo use thicker or 
differently alloyed can-stock lo achieve sufficient 
rigidity of the cans to hold their shape during high 
pressure vacuum processing. While some problems 
such as low internal strength of aluminium food cans 
may be solved through the nitrogen-injection process. 
development work for some applications is still 
ongoing. Finally. the use of aluminium in food 
packaging has also increased through the use of new 
technologies for laminating plastic. paper and alumi­
nium foil. These technologies may make it possible to 
use aluminium in pack.aging of food for preparation in 
microwave ovens. and thus provide even more oppor­
tunity for growth in aluminium consumption. 

(c) Other sectors. Building and construction ac­
count for 20 per cent. electrical goods 9 per cent. 
consumer durables 7 per cent and machinery and 
equipment for 7 per cent of the aluminium consump­
tion of dc\·cloped market economics. Company in­
vestment in the development of new products has 
produced the following results for these sectors. 
Reynolds Metals has developed a new fire-resistant 
building panel known as Rcynobond. which could 
stimulate the use of aluminium in the building and 
construction sector. In addition to its fire resistance, 
this lightweight panel (made of a thcrmo-lastic com­
pound plastic core between two sheets of aluminium) 
has been designed to maintain flatness and to offer 
durability in different weather extremes.• A new 
product developed by Alcan, known as L>uralcan, may 
imply new applications for aluminium in sponing 
goods. cast products and small engine components. 
This new product is made of aluminium reinforced 
with silicon-carbide ceramic paniclcs. Lighter than 
steel and less expensive than titanium. Duralcan is 
expected to be found in numerous applications in the 
automotive and aerospace industries. Another poten­
tial new market for aluminium is in the production of 
air-cell baucrics. Characterized by long shelf-life. low 
weight before activation and constant power output. 
the air-cell batteries seem ideal for electric vehicles. 

These are the main technological trends aimed at 
reducing production costs and developing new alloys 
and production processes for specific end-uses. As the 
aluminium industry matures. the need to develop new 
markets will become as important as reducing the 
energy consumption in the production process. 

1. Sllon- 11114 1N1di11m·Unn 011t/ool 

What arc the future prospects of the international 
aluminium industry., What will be the main structural 
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characteristics of this industry by the year 1995. or 
even 2000? The following tentative forecasts arc 
proposed. First. if it is assumed that the trough of the 
1991-1992 recession was reached in the first quarter of 
1992. and that from that point GDP will have staned 
to increase at a faster rate in most industrialized 
countries. then there is no doubt that aluminium 
consumption will have increased in the following 
months. This will lower stock levels from the ceiling 
reached because of the recession and because of the 
Russian expons on the LME; the result will be 
upward pressure on aluminium market prices. If this 
scenario makes any sense. then the next question is: by 
how much will consumption increase? The expected 
shon-run aluminium consumption annual growth rate 
j., something around 2 per cent for most consuming 
countries. In the medium term. the expected alumi­
nium consumption growth rate is more difficult to 
determine since it depends on the developments taking 
place in each of the end-use markets. The growth in 
the market will come more from an increased •1se of 
aluminium in the automobile and other transpon 
sectors (around 4.5 per cent year). and from the 
growing adoption of aluminium cans in countries 
other than the United States (5 per cent per year). 
than from electrical or building and construction 
sectors ( 1.5-2 per cent). Taking these different growth 
rates into account. aluminium consumption is likely to 
grow at an annual growth rate averaging between 2.5 
and 3 per cent from 1992 to 1995-1996. 

Second. on the supply side. table V .10 has suggested 
that aluminium production capacity may increase up 
to the mid-1990s at an annual growth rate of 3.7 per 
cent. This excludes the growing imponance of secon­
dary aluminium. which represents between JO and 
35 rer cent of total supply worldwide. Even if pan of 
the es:imated capacity will not be in operation by 1995 
(and assuming that the capacity growth rate will 
rather hover around 3 per cent). the fact remains that 
aluminium consumption will increase at too moderate 
a rate to absorb the actual and the future production. 
The implications of such an observation arc obvious: 
unless a good part of the actual high-cost world 
capacity is closed. the international aluminium market 
will remain afflicted by an excess supply. 

Third, two possible price scenarios may be cnvi· 
saged. If the high-cost smelters remain in operation 
and continue to be subsidized by their tr.ovcrnmental 
authorities, risks are high that average price will not 
differ much from the actual price level of $I ,JOO per 
tonne. This implies a decrease in real price over time. 
If. on the contrary. the industry is able to restructure 
itself along the lines suggested earlier (or if consump­
tion increases at a faster rate than expected). then 
prices will fluctuate around a growing trend. Conse­
quently, the target of $2.200 per tonne experienced up 
to now for too shon a period of time could be reached 
again. Given the degree of optimism implied in the 
second scenario. it remains safer to assume that an 
average market price of $1.900 per tonne may be 
reached during the period 1992-1996. 

Fourth. concerning trade and investments in new 
capacity, the international aluminium industry will 
produce a growing percentage of its primary alumi­
nium in Canada. Latin America, Western Asia and 
perhaps eventually in North Africa. The advantage of 
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these countries and regions. in terms of energy costs. 
is too high to be neutralized by other possible 
disadvantages in other inputs such as alumina. labour 
or capital and servicing costs. Given the fact !hat 
aluminium consumption in these countries and regions 
is lower than their expected production capacity. thev 
will continue to dominate the export market for many 
years to come. On the other hand. imports by Japan 
will presently increase at the same rate as its consump­
tion. while Germany. Italy. and the United States and 
some newly industrializing countries and areas (Rcpu~ 
lie of Korea. Taiwan Province) will sec their imports 
represent a growing share of total aluminium con-
sumption. . 

Finally. there is a risk of seeing the world alumi­
nium industry evolving towards a dual structure, with 
developed countries producing the more sophisticated 
high-value-added products (Duralcan. Re~obond. 
Arall. aluminium-lithium alloys, air-cell battenes etc.), 
and developing-country producers supplying .. com­
modities" or basic standard alloy products (can-sheet, 
standard extruded products). This risk becomes even 
bigger if the production of the former products bas to 
be justified by the existence of a large domestic market 
or the possibility to export towards larger markets. 
The prospect for the emergence of a new international 
division of labour needs to be monitored during the 
following years, since it would imply a return to the 
situation existing in the 1960s. when bauxite was 
provided by developing countries and high-value­
added products such as alumina and aluminium were 
then produced in developed countries. 

B. Sugar processing (ISIC 3111)* 

i. Csnm smun;.,, 

The sugar industry entered the 1990s with great 
promise for producers; demand was high with insuffi­
cient supply to satisfy it. Given the drawing-down of 
stocks during the second half of the 1980s. sugar 
prices were the highest that they had been for nine 
years [II). They appeared to be on an_upward_trend, 
as long as they did not induce a strong increase m new 
supply. However, this expectation was not fulfilled. 
World production began to outstrip demand and 
prices have fallen back towards the low levels of the 
mid-19805. Among the major underlying causes, China, 
which had imported raw sugar from the world market in 
large quantities in the late 1980s, began to concentrate 
on supplying its home market from domestic produc­
tion. As a result. Chinese output had increased 
substantially at the beginning of the 1990s. reducing the 
need for imports. At the same time, Thailand added to 
world stocks by rapidly increasing production. Coupled 
with this growth in world output was a squeeze on 
demand, particularly in Eastern Europe, whose rapid 
conversion to a market economy restrained national 
income and foreign exchan1e availability, and thereby 
sugar import demands. 

•USIOO acknowlcdlfs 1hc '"n1nbu1ion of Landcll Mills Com­
m~111c' S1ud1n Ltd 

- ---
(a) Production 

Over the past five years. rapid expansion among 
Asian producers helped to propel Asian growth in sugar 
production above that of all other regions. As sh~wn in 
table V.12 the most impressive performance m the 
period between 1985 and 1990 was among the market­
oriented Asian countries, which boosted their sugar 
output by nearly 50 per cent, from 15.6 million tonn~ in 
1985 to 22.9 million tonnes five years later. Underlymg 
this pcrf ormance was the extraordinary growtb achieved 
in China, India and Thailand. As a consequence. the 
market economics of Asia accounted for more than 
20 per cent of total world sugar output in 1990. The 
sugar industries in Africa and the c:cnt~ly planned 
countries of Asia also did reasonably well, wath the latter 
posting a 26.5 per cent rise in output, stimulated by 
China's increase in the late 1980s, and the former 
moving ahead by around 10 per cent. The only region 
that did not perform well in the second half of the 19805 
was Western Asia, where sugar production fell by 
around 0.11 million tonnes, about 15 per cent. A large 
part of the blame for the worse performance was the 
drop in output by the Syrian Arab Republic. 

(b) Factors 1111d~rlying production 

There are many different reasons why a country 
expands or contracts its output. These may be related to 
weather, politics or economics. Economic factors have 
been of primary importance in the expansion of 
production in Thailand. The country's growth in output 
during the 19805 is nothing less than phenomenal. 
Production more than doubled during the decade, rising 
from 1.7 million tonnes in 1980/81to3.7 million tonnes 
10 years later. Because of the sugar industry's exposure 
to higher world sugar prices in the early 19805, farmers 
greatly increased production. Indeed, the land. a~ea 
harvested for cane production rose from 0.47 mdhon 
hectares to 0.66 million hectares in the 10 years between 
1980/81 and 1990/91. 

The introduction in 1982/83 of a new payment­
sharing method between growers and millers provided 
further impetus for farmers to grow cane. Under the new 
payment system, growers received 70 per cent of the 
combined revenues from domestic and export sales of 
sugar, and mills earned the remaining 30 per cent. Under 
the new system, the high world prices of the early 19805 
(from 1979/80 throi;gh 1983/84) meant higher earnings 
from growing cane. while all growers shared in the 
profits earned from sales made to the protected 
domestic market. Given the ability to ratoon cane 
(whereby a cane plant is harvested over a number of 
years before being ploughed in), the effects of the hi&h 
prices upon plantings lasted into the period of low prices 
in the mid-19805. While strong world prices benefited 
farmers, so too did the improvements in efficiency which 
came about through increased use of fertilizers and the 
introduction of the tractor on cane lands. These 
improvements enabled Thai farmers to lower their ~ts 
of production among the world's cane-sugar-producing 
countries from the ~hirty-third position in 1980/81 to 
seventh in 1988/89. Improvements in the mills helped 
the country's overall production costs to achieve a world 
rank of seventh in 1988/89, compared with forty-fifth in 
1980/81. Government policy to reduce import depen­
dence in sugar was responsible for the production 
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Economic: groupin&. 
region and country 

A. Western Europe (inc:ludin& 
German Democratic: Republic:) 

Eastern Europe and USSR 
North America 
Japan 
Other 

8. Asia 
Centrally planned ec:onomics 
(inc:tudin& China) 

Market cc:oaomics 
Latin America 
Africa 
Western Asia 

Total, A and B 

Production 

1m 1990 Perccntasc 
(tbo9And toenes. c:bangc 

raw value) 19ti-1990 

19 324 19 946 3.22 
13142 13 703 4.27 

.5 47.5 .5 883 7.44 
928 982 .5.83 

.5 979 .5 838 -2.l.5 

.5 270 6 66.5 26.47 
1.5 .583 22 923 47.11 
28 083 28 230 0..52 

4 923 .5.5.50 12.74 
7.50 636 -1.5.20 

994.57 110 3.57 10.96 

Saurer: International Sugar Organization. S,.,, Ymrfloot (London, 1990). 

Percentage 
sllarc 

19ti 1990 

19.43 18.07 
13.21 12.42 

.5..50 .5.33 
0.93 0.89 
6.01 .5.29 

.5.30 6.04 
1.5.67 20.77 
28.24 2.5..51 

4.9.5 .5.03 
0.7.5 0..58 

100.00 100.00 

Table V.13. World'a larpt •pr-prodllCima-tnm. 191.S ad 1990 

Production Perc:cDlagc 
Economic: grouping, Perc:cn tage sllarc 

region, rountry 1m 1990 change 
and area (thousand tonnes) 19ti-1990 198.5 1990 

Developed countries 
EEC {including German 
Democratic: Republic:) IS 762 1717.5 8.96 16.03 1.5 . .56 

USSR 8 261 9 1.59 10.87 8.40 8.30 
United States .5 41.5 .5 743 6.06 .5..51 S.20 
Australia 3 439 3 612 .5.03 3..50 3.27 
South Africa 2.540 2 226 -12.36 2 . .58 2.02 
Poland I 841 I 86.5 1.30 1.87 1.69 
Turkey I 398 I .56.5 11.9.5 1.42 1.42 
Japan 928 982 S.82 0.94 0.89 
Yug01lavia 933 94.5 1.28 0.9.5 0.96 
Czec:h<>1lovakia 840 717 -14.64 0.8.5 0.6.5 

Total 41 3.57 43 989 6.36 42.0.5 39.86 

Dcvelopin& countries 
India 7 016 12 068 72.00 7.13 10.94 
Cuba 7 889 8 44.5 7.0.5 8.02 7.6.5 
Brazil 84.5.5 8 007 -S.30 8.60 7.26 
China 4 800 6 200 29.17 4.88 S.62 
Thailand 2 393 3.542 48.09 2.43 3.21 
Mnic:o 3492 3 384 -3.09 3.55 3.07 
lndonuia I 70.5 2 346 37.60 1.73 3.07 
P1ki111n I 410 I 989 19.46 1.0 1.80 
Philippine• I 66.5 1 686 1.26 1.69 I.SJ 
Colombia I 367 1 .593 16.SJ 1.39 1.44 

Total 40 192 49 2.59 22 . .56 40.87 44.64 

World 98 3.52 110 3.57 12.21 100.00 100.00 

Sowr~: lntcrnllional Supr Orpnization, S11p Yrar6ook (London. 1990). 
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growth of China_ As shown in table V .13. output rose by 
30 per cent between 1985 and 1990 in response to 
previous decreases in both planted area and sugar. 
which forced the country to impon 3. 7 million tonnes of 
sugar. despite consumption rationing. As a conse­
quence. the area planted to cane increased by 13.5 per 
cent between 1987 and 1989. and the area planted to beet 
by 18.7 percent. By 1990.sugarproduction had risen to 
6.2 million tonnes. higher than the 4.88 million tonnes in 
1988. 

A combination of climatic and economic conditions 
helped India to boost production. In the five years 
between 1985 and 1990, India's output of sugar rose 
from 7 million to 12.1 million tonnes. assisted by 
favourable weather conditions. In the mid-19805, 
production -had fallen bade from the 1982 peak of 
9.1 million tonnes. With the decline in sugar output, 
impons rose to 1.7 million tonnes in 1985. The 
tremendous increase in output over the next five years 
reversed the large-scale net impons to net expons of 
0.05 million tonnes. Apan from the weather. increasing 
sugar output stems from the rising profitability of cane­
sugar relative to more traditional types of sugar, known 
as gur and khandsari (produced with old technologies). 
Depending on the relative price of sugar compared with 
gur and khandsari, cane is divened towards or away 
from mills for white sugar production. As the cane­
sugar price received by mills rises relative to the gur 
price, the ability of modern sugar mills to compete for 
cane supplies improves, and the share of the crop 
diverted to them increases. In fact, the relative price of 
sugar to gur and khandsari has risen in every year. 
except 1988/89, since 1983/84. Consequently, the 
proponion of cane sent to mills has followed exactly the 
same pattern. The increase in sugar prices has been the 
result of government policies, which have focused on 
raising the proportion of sugar sold on the domestic free 
market. relative to that sold at government-determined 
low prices for purchase by low-income consumers. 

- -i--

(c) Consumption 

Over the past five years. the greater degree of 
responsiveness ->f sugar demand to income of consumers 
in the South relative to those in the Nonh helped 
countries of the South to post larger gains in 
consumption than those in the Nonh. Tables V.14 and 
V.15 list the major consumers in the world along with 
their levels of sugar consumption. The market econo­
mies of Asia have seen the larges! relative increase in 
sugar consumption over the past five years, with an 
increase of 27 .5 l per cent. The figure for Latin America 
is also quite dramatic, with demand rising by 11.97 per 
cent to reach 18.5 million tonnes. The region suffering 
the greatest decline has been Western Asia, where 
consumption dropped from 3.4 million tonnes in 1985 to 
3.3 million tonnes by 1990. Japan also reducro its 
consumption over this period, from 2.9 million tonnes 
to 2.8 million tonnes in 1990. 

The average annual growth of I. 7 per cent in global 
sugar consumption in the 1980s was slower than the 
3.9 per cent achieved in the 1960s for two imponant 
reasons. The first lies in the nature of sugar as a 
commodity. As income increased, the rate of growth of 
sugar consumption slows. For a country with a 
relatively low GDP, any windfall c..r decline in its 
revenues will have a greater impact on its sugar offtake 
than in the case of a country with a re!atively higher 
GDP. In general, consumers in low-income countries 
prefer more sugar as their incomes increase. This is 
much less true of richer countries; there is a level of 
income beyond which extra income does not encourage 
greater sugar demand. Since more countries were 
relatively mature sugar consumers in the 1980s than in 
earlier decades, it is understandable why the rate of 
growth of sugar consumption in the most recent decade 
has been slower. 

The second reason for slower growth in sugar demand 
has been the spread of sugar substitutes [12]. These 

Table V.14. World aiaA•ptioe al Apr, by ~gioe. 1915 aad 1990 

Consump1ion 

------ Pcrccnragc 
198S 1990 Percentage share 

Economic grouping. (rhousand ronncs. change 
region and country raw value) 198S-1990 198S 1990 

A. !"orrh America 8 340 8 909 6.83 8.42 8.27 
We11crn F.uropc (including 
German Dcmocraric: Republic:) 16 876 16 327 ·3.26 17.03 JS.16 

Eastern Europe and t:SSR 17 743 18 262 2.93 17.91 16.96 
Japan 2 891 2 833 ·2.03 2.92 2.63 
Or her 2 SS2 2 717 6.47 2.S8 2.S2 

8. A11a 
Centrally planned economics 
(including China) 6 973 7 801 11.87 7.04 7.2~ 

Market cc:onomic5 17 oso 21 741 27.Sl 17.21 20.19 
I.arm Amen~• 16 SS2 13 S32 11.97 16.71 17.21 
Arma 6 72S 7 336 9.09 6.79 6.81 
Wesrern A11a 3366 3 2SO ·HS 3.40 3.02 

Toral. A and 8 9? 068 107 708 8.72 100.0 100.0G 

.fo11rct: ln1crna110n1l ljugar Organ1za11on. SUR"' Ytarbook (London. 19?0). 
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Tel*V.IS.. Wodd's .... 511P1'.cHs i• CWllllrin. 1"5 ..... ,,. 

Consumption Perttntage 
Percentage sllarc 

Economic grouping. 1985 1990 cbaage 
region and country (tbOUSillld tOftDCS) 1985-1990 1985 1990 

Developed countries 
t,;SSR 13 200 13 400 LS? 13.SO 12.31 
EEC (including German 
Democratic Republic) 12 779 13 067 2.25 13.07 l:?.00 

t:nited States 7 290 7 8S9 7.80 7.46 7.22 
bpan 2 833 2 833 2.90 2.60 
Turkey 1 348 1 750 29.82 1.38 1.61 
South Africa 1 361 1433 4.75 1.40 1.32 
Poland 1 690 1 404 -16.02 1.73 1.29 
Canada 1 050 1 050 1.07 0.96 
Australia 764 1164 13.09 0.78 0.79 
Czechoslovakia 800 741 2.97 0.82 0.68 

Total 43 122 44 401 2.97 44.11 40.78 

Developing countries 
India 8 974 11 121 23.92 9.17 10.21 
China 6 350 7 100 11.81 6.49 6.52 
Brazil 6 080 6 615 8.80 6.21 6.08 
Mexico 3 .548 4 424 24.69 3.63 4.06 
Indonesia 1 794 2 650 47.71 1.83 2.43 
Pakistan 1 400 2 290 63.57 1.43 2.10 
Egypt 1 600 1 725 7.81 1.64 I.SS 
Philippines 1 340 1 582 18.06 1.37 1.45 
Colombia 1 044 1 195 14.46 1.07 1.10 
Thailand 721 1 105 53.26 0.74 1.02 

Total 32 851 39 807 21.17 33.58 36.56 

World 97 779 108 873 11.44 100.00 100.00 

Sourc~: lntcrnaiional Suiar or.,2nization, Sugar Yftll'booot (London, 1990). 

include high-intensity sweeteners, such as aspanamc 
and saccharin, as well as liquid sweeteners made from 
starch-containing products such as wheat, potatoes or 
maize, the latter known as high-fructose corn syrup 
(HFCS) [13). During the 1980s, HFCS more than 
doubled its share of the nutritive sweetener market. At 
the beginning of the decade, HFCS held 3.1 per cent of 
the market, but this figure had risen to 7.1 per cent by 
1990 [14). Among the five largest HFCS consumers 
(North America, the European Community, Japan, 
Republic of Korea and Argentina), the share of H FCS in 
the nutritive sweetener market stood at 22.8 per cent 
also in that year. The consumption of all types of imense 
sweeteners (which are non-nutritive and thus do not 
provide calories) rose by more than SO per cent between 
1980 and 1990. from 4.8 million tonnes to almost 
7.S million tonnes (of sugar equivalent). 

(d) Prius 

Prices of sugar have displayed high volatility and 
cyclicality for several reasons [IS). The first is the 
geographic adaptability of sugar. Since sugar can be 
produced in more than 100 countries around the world, 
the world market is prevented from being dominated by 
one or two key producers. However, the existence of 
many producers does not mean thal the world sugar 

market is highly stable. On the contrary, a good year in 
one region will result in several countries having a 
bumper harvest and subsequent greater exports. 
Secondly, most domestic sugar industries throughout 
the world arc subject to heavy governmental protec­
tion. The availability of sufficient sugar for the 
citizens of a country is seen as an important political 
objective by many Governments. Thus, hiding behind 
high tariff or non-tariff barriers, many ,noducing 
countries sell only residual, or surplus, sugar on the 
world market, with the majority of sales r.iadc to the 
domestic market. 

In countries where sugar prices in the domestic 
market are relatively high and protected from the 
world market, sugar producers usually receive some 
average of domestic and world prices. with sales to 
different markets combined before revenues are shared 
among growers and proccs,sors. This enables 1hc 
industry to boost returns at times of high international 
prices, while offscning export losses in limes of 
depressed world prices with profils on domestic sales. 
As long as 1he average price enables profi1s to be 
made in !he long 1crm, sugar producers will be 
cushioned from l<'w world prices. The extcn1 of thi~ 
cushioning. namely the ability to use such average 
pricing successfully, depends on the size of domestic 
marki:1 sales relative to cxporls, as well as on 1hc 
profi1abili1y of such local ~ales. 
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This hea\'y trade protection has important implica­
tions for the dynamics of the response of sugar 
production to changes in world market prices. It can 
be assumed that countries that pay growers an average 
of o..-erall re\·enues will react only gradually to falling 
international sugar prices; indeed. some countries that 
are hea\ily insulated from the world market price by a 
large and profitabk domestic market or a large 
preferential expon quota may barely react at all. 
Instead. producers in these countries reat. • to changes 
in domestic prices or to changes in the exposure of 
their output to world prices. 

In addition. the long-term nature of the cane-sugar 
crop prevents a swift supply response to changes in 
world sugar p1iccs. Because the same cane plant can 
yield several seiiSons of production, albeit with lower 
yields each time, the effect of a one-time response of 
supply to changing prices will reverberate for several 
seasons. In other words. an area of cane that is 
planted during a time of high world prices will 
continue to yield sugar up to eight seasons later. long 
after the ·combined effects of the increased output of 
!'evcral countries has created a supply surplus and 
thereby lowered prices. 

The diminished response of production to lower 
world prices is delayed by the cushioning of many 
producers from the world market. It is a well-known 
feature of the sugar market that onl, about 25 per 
cent of annual production is traded internationally. 
and that only about 65 per cent of this is traded on the 
free market. The other 35 per cent of international 
sales is traded under long-term contracts between 
buyer and seller. often at fixed prices over a long 
period of time. for example, five years. Th11s, changes 
in world prices may have little or no impact on the 
output of some individual countries. 

The same type of limited responsiveness to changes 
in market rrices is true on the demand side. With the 
majority of the consumption of an individual country 
taking place at prices that arc not related to world 
market values, the responsiveness of consumption to 
char.gcs in world prices is limited. At the same time. 
given the relatively small amount of free market 
international trade in sugar, there arc other considera­
tions besides price that arc involved in the decision of 
a country to impor: from the free market. Perhaps the 
most important factor is foreign exchange availability. 
A country that has scarce foreign exchange reserves 
may decide to ration sugar to its consumers rather 
than using these reserves to secure additional -ugar 
supplies. 

The cyclical behaviour of real sugar prices over the 
past -'O years can be viewed in figure V.2. The 
movement in sugar prices is dominated by the 
relatively small proportion of consumption and pro­
duction that is traded on the free market. As implied 
above. the typical sugar cycle has been characterized 
by four or five years of surpluses, followed by a 
similar number of years of deficits, before the pattern 
is reversed and surpluses reappear. This reflects the 
lagged response of sugar production (particularly with 
producers of cane. who produce several ratoons from 
one plant) to changes in world prices. The cycle is 
reinforced by the tendency of consumption growth to 
accelerate when prices are low and to decelerate when 
price-; are high. 

~-~--- --·~----

Flguve V .2. Re.a sugar prices 
(In 1990 purchasing po¥rer) 

t990 us cents per pound 
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Source: 1n1erna11onal S:.gar Orgamzalion. Sugar Y.artlook (London. 
1990). and World Bank Quarterly Review of Commod1rres Markers 
(Washington.DC. September 1991) 

One of the most misleading issue!; in world sugar 
trade is the use of the term "world market" to 
describe the proponion of sugar sales that is governed 
by competitive or free market prices. Recently. more 
than 70 per cent of world output has been consumed 
where it is produced, leaving less than 30 per cent for 
world trade; of this 3'.l per cent, as much as 60 per cent 
is not traded at the world price. None the less, an 
increasing number of sugar producers (including 
Australia and Thailand, as well as many small 
producers in Central America and Southern Africa) 
rely heavily on the "world market" to absorb the 
majority of their output. Accordingly, the major 
objective of sugar marketing policy in many leading 
sugar-exporting countries has become the construction 
of ways and means to reduce their vulnerability to 
extreme swings in revenues. 

The inherent dilemma created for cxporti1ig coun­
tries is that, by their very attempts to insulate 
themselves from world price fluctuations, they exacer­
bate the price swings that are the causes of their 
anxiety. For example, sugar exporters actively seek to 
develop long-term contractual commitments with 
buyers at predetermined, stable prices. However. by 
doing w, they force the remaining tonnages of sugar 
being traded at free market prices to become even 
more of a residual tonnage to be disposed of at lower­
than-market price. 

The need by major exporters to create these long­
term agreements has split the world sugar market into 
two segments: the preferential market and the free or 
world market. The former covers all the sugar that is 
traded internationally between countries under special 
arrangements. Examples include trade between the 
EEC and a group of African, Caribbean and Pacific 
(ACP) countries under the Lome Convention, and 
between the United States and its tariff-rate quota 
partners (nearly all of which are in the developing 
world), while the free market covers the trade flows of 
the remaining sugar. One of the fundamcn1al truths of 
the world s:.igar market is that very few producer'.'i face 
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1Aorld price~. and equally few consumers arc allowed 
to benefit from price declines in the world market. 
Therefore. the economic role of prices in determining 
appropriate supply and demand balances is greatly 
reduced. 

Besides the segmentation that occurs between con­
tractual and free market trade. world trade is con­
sidered to be di,,;ded in two other ways. The first is on 
a regional basis. with the di\'ision between the Atlantic 
and Pacific Ocean zones. and the boundary between 
the two being the Suez Canal. The second depend"I on 
the type of sugar marketed. specifically raw sugar or 
white sugar. 

Rcgardiilg the type of sugar that is traded. the 
market for raw sugar accounts for two thirds of the 
total of the free market while the market for white 
sugar rcpr~nts less. The difference between these 
markets causes differences in buying and selling 
behaviour. Developed countries, with specialized in­
dustrial sugar-refining facilities, tend to be the main 
purchasers of raw suga1. These include Canada, 
Japan. the former USSR. the United States, the EEC 
and the Scandinavian countries. Algeria. China. 
Malaysia. Morocco and the Republic of Korea arc 
examples of developing countries with refining 
industries, and, as such. import significant quantities of 
raw sugar. 

One of the key features of importers of white sugar is 
that they arc typicall) smaller buyers on world 
markets. purchasing less than 60,000 tonnes per year. 
This is caused by the high capital costs required to set 
up a refinery. The minimum production size feasible 
for refineries is an output of 90,000 tonnes per annum, 
operating for a minimum of 300 days per year. 
Therefore. the small consumer cc;,ntrics, unable to 
afford such outlays, rely on the importation of whites. 

In general, countries that produce and export cane­
sugar tend to export almost all of their sugar as raw 
sugar (Australia, Dominican Republic and the Philip­
pines). or at least a large proportion as raw sugar 
(Brazil, Cuba and Thailand). Producers and exporters 
of iKct sugar export virtually entirely white sugo:r 
Such exporters include Austria, Czechoslovakia. 
Poland, Turkey and the EEC. Raw sugar exports are 
relatively the more important of the two, with three of 

0 '°" n porll 
Pcrccnta1c 

198S 1990 cha nae 
Ex pone" (thousand tonnes) 198S·l990 

Cuba 7 209 7 172 ·O.SI 
EEC (inc:ludin& German 
Dcmotra1ic: Republic:) 4 S06 s 373 19.24 

Aus1rali• 2 6SI 3 069 IS.77 
Thailand I 781 2 469 38.63 
Brazil 2 609 I S77 ·39.S6 
South Africa 1 02S 833 ·11.71 
China 2SO 620 148.00 
Mnrilius S71 612 7.18 
G1111cm1la 297 S49 84.BS 
Un11ed S1a1cs 430 464 7.91 

TOTAL 21 329 22 731 6.61 

the world's fo·c largest sugar exporters (Cuba. Austra­
lia and Thailand) being producers whose exports arc 
predominantly raw sugar. The two exceptions arc the 
EEC and Brazil. 

Over the past five years major exporters of raw 
cane-sugar in the South. the western hemisphere and 
East Asia have posted bigger gains on the whole than 
those in the North, while, among the largest impor­
ters, North African countries have shown rapid 
growth. Table V.16 lists the major importers and 
exporters in the world and the amounts that they 
trade. Of the five major exporters of the world (Cuba. 
the EEC. Australia, Thailand and Brazil), only one 
has seen its lc\·cl of exports decline significantly since 
1985. Brazil sold 2.61 million tonnes of sugar on 
world markets in 1985, but by 1990, as a result of 
decreasing production, exports had fallen to 1.58 mil­
lion tonnes. Thailand experienced the most significant 
growth among all of the leading exporters. which was 
facilitated by their rapid output increases. In 1985, 
only I. 78 million tonnes of Thai sugar reached world 
markets, but this figure increased to 2.5 million tonnes 
by 1990. 

The biggest rise in imports between 1985 and 1990 
occurred in Algeria and the Republic of Korea, where 
imports grew by 52.07 per cent and 21.48 per cent, 
respectively. Egypt also showed a substantial rise in 
imported shipments. The largest reduction in imports 
over the period occurred in China, whose imports 
declined by 0.8 million tonnes between 1985 and 1990 
to total 1.4 million tonnes at the end of the five-year 
period. These changes in imports masks one important 
variable governing the decision of countries to import 
from the free market. That variable is the oil price 
and, by implication, the availat.ility of foreign ex­
change. The oil crises of the 1910s had :in important 
impact on the sugar market in two ways. 

First, the rise in oil prices boosted the national 
incomes of oil-exporting countries. Oil exporters that 
were also net sugar importers therefore had greater 
resources to import even greater amounts of sugar. 
Nigeria, for example, increased its imports by 0.83 mil­
lion tonnes between 1973 and 1981 to supply the five­
fold increase in the country's sugar consumption that 
occurred during this period. The reason for this 

Gross imports 
Pcrccn1a1c 

198S 1990 cha nae 
Importers (thousand tonnes) 198S·l990 

USSR 4 477 4 082 8.82 
United States 2 27S 2 110 7.2S 
Japan 1 986 I 7S2 ·11.78 
EEC (inc:h•din& German 
Dcmotrllie Republic:) I 946 I 790 ·8.02 

Mnic:o I SS2 
China 2 214 1 379 37.71 
Republic: of Kore. 903 I 097 21.48 
Canad• 1 IS8 949 ·18.0S 
Al1cria S32 80? S2.07 
Eayp1 711 8os ll.22 

TOTAL 16 2(12 16 l2S 0.76 

Snuru: ln1erna11on1I S111ar Or111 iza1io11. Su10T Yt~ (London, 1990). 
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.. 1gmficant increase 11.as that in countries with a 
rclati\cly lo\\ per capita GDP (as the majority of oil 
exporters were prior to 1973) any income increases 
arc directed to more sugar consumption. especially 
rclati\·e to richer countries. On the: other hand, an 
increase in wealth for oil exporters implies less income 
for oil importers. The latter 1111crc forced to cut b2ck 
on their imports. as scarce forc!gn exchange was used 
to 11urchasc oil supplies at greatly elevated prices, 
instead of sugar. 

Second. oil-importing sugar producers in general 
were affected by the two oil crises. The operation of 
beet-sugar factories and raw sugar refineries requires 
large amounts of energy. The milling of sugar cane is 
less dependent on energy from outside sources because 
the mills use bagassc. a by-product from cane, as fuel. 
One factor that has tempered the effects of oil sh~ks 
on production costs has been the insulation of many 
domestic sugar industries from the competitive forces 
of the world market. This meant that regulating 
authorities ensured that the greater costs implied by 
the higher energy prices were passed through, so that 
producers' margins were not squeezed. 

The most significant impact on a single country 
occurred in Brazil, where the hike in oil prices tipped 
the economic balance between petrol and cane-derived 
ethanol. This led to the introduction in 1975 of the 
country's large and now faltering ethanol fuel pro­
gramme, in which cane juice was used for ethanol 
distillation rather than the manufacture of sugar. 
Given the sharp rise in oil prices in 1973-1974, a 
growth rate in petrol demand of 10 per cent per year, 
falling world sugar prices, and surplus capacity in the 
Brazilian sugar industry, such a programme appeared 
to be a perfect way to preserve foreign exchange, 
satisfy demand for vehicle fuel and reduce pollution. 
l\s a result, the cane area expanded in the centre and 
so•Jth of the country to accommodate the extra cane 
needed. The Brazilian government, with a system of 
quotas for ethanol and sugar, made it profitable for 
growers to supply cane for both sugar and ethanol. 
Consequently, ethanol production increased from less 
than 4 billion litres in 1979/80 to a peak of just under 
12 billion litres in 1989/90. The number of cars 
running on 100 per cent ethanol fuel rose from 
2.000 vehicles in 1979 to 4.09 million in 1989. 

J. Major romponies in rite globol 
s"gor·proceuillg illthlsrry 

The major sugar-processing companies of the world 
can be separated into several groups. First, there are 
those countries which do not have private sugar­
producing or processing companies as such, but a 
centrally run authority. This authority will oversee all 
production within a country, as well as the processing 
of any output. Such a system can still be found in 
Cuba, and, in the past, in the USSR. Second, in other 
countries sugar is produced through cooperatives, 
which arc par1i1.:ularly important in India. The third 
group includes those companies that arc privately 
owned. and which compete with each other to 
maximize returns from their investments. 

Table V.17 li~ts the top live processing companies 
for each region of the world in 1990. It also 

. ---
summarizes the number of factories held by each 
concern, and the daily processing capacity of beet or 
cane that can be achieved. The largest govemment­
operatcd processing ir.Justry is in Cuba, with 156 
factories that arc capable of processing just under 
700,000 tonnes of cane per day. The biggest private 
processor, owned by Fcrruzzi of Italy, is the ltalian­
Frcnch group Eridania Zuc:chcrifici Nazionali/BCghin­
Say; they manage 21 factories with a daily processing 
capacity of 204,700 tonnes. 

A closer look at the structure of the processing 
sector of several major producing countries reveals 
that the EEC prior to German unification had 184 
sugar-beet factories, most of which arc situated in 
France and Italy. Average capacity for these factories 
is concentrated in the range of 4,000 to 6,000 tonnes 
per day, with the bulk of output accounted for by 
plants with slicing capacity of over 5,000 tonnes per 
day. However. there arc also factories operating with 
capacities below 2,StJO tonnes per day as well as above 
15,000 tonnes. In particular, the Federal Republic of 
Germany and France arc the only countries represen­
ted with individual plants exceeding 14,000 tonnes 
daily. The largest European beet factory is at Connantrc 
in France, with a capacity of 25,000 tonnes per day. 
Due to the tight regulatory framework under which 
sugar is produced in the EEC, the distribution of 
capacity tends to reflect closely the quota allocations 
among individual countries. 

The top five processing companies in North America 
arc exclusively in the United States. Its processing 
industry is one of the world's largest, with a total of 
84 cane mills and beet factories processing 
728,000 tonnes of cane and beet daily. Most cane is 
produced by firms that own and operate processing 
mills, while beets arc grown by individual farmers and 
sold to a processor. 

4. Analysis of profits, soles tuul assets 
of tu top co,,,,aies 

Table V.18 provide:; a list of the current top five 
privately owncc! sugar companies in the world, in 
terms of processing or refining capacity. Their relative 
importance is stressed in figure V.3. The largest sugar 
and sweetener company in the world is Tate & Lyle, 
located in the United Kingdom. The company runs 
the largest sugar refinery in the world (with refining 
capacity of just under I million tonnes per year) and 
refines cane sugar imported into the United Kingdom 
and Portugal from the ACP States, under the Lome 
Convention. Among its many subsidiaries, Tate & 
Lyle owns the Domino Sugar Corporation in the 
United States (the largest United States refinery 
company), the Western Sugar Company (once the 
largest beet sugar-company in the United States), 
Redpath Sugars in Canada (a luding refiner), and 
Bundaberg Sugar in Australia. The company also has 
interests in the changing face of sugar industries in 
Eastern Europe, including a 34 per cent stake in the 
Hungarian sugar firm Kaba. In addition to its sugar 
interests, Tate & Lyle is involved in manufacturing 
\tarch sweeteners and intense sweeteners. The com­
pany's new intense sweetener Sucralose, which is made 
from sugar, has recently been approved for use in ih 
first market. Canada. 
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Table V.17. sanct- al die world..,_ m.ary ia 1990 

Holdin1 company 

Africa 
SociCtt des sucriCra ct de distilleries d"Ean>tcPI 
Toaaaat·Hulctt Lid. 
C.G. Smilb Suaa~ Lid. 
Kcnana Suaar Company 
SODESUCRE)/ .st 

Nor1b America 
Holly Suaar Corpon1ioo 
Su1ar Corpora1ioo oC Pucr10 Rico 
United Stales Supr Company 
Amalgamated Supr Company 
American Crystal Su1ar Company 

Central America 
Ministerio dcl Azucartl 
Azucar Socicdad an6aimo de cvtl 
Coascjo Es1a1al dcl Azaca~ 
Supr ladualry Autborit:r" 
Corporaci6o Azucarcn La Vic1oria 

Soutb America 
FENDECAAl'fl 
C.V.f. Ccntnlcs Azucarcro1, Compania aa6nimo 
Guyana Suaar Corporation Lid. 
Companie Azucarua Coaccpci6a Socicdad aa6aimo 
Ledesma Soclcdad aa6Dilao Apkola c laduauial 

Coualry or ara 

qypt 
Soult! Africa 
Soulh Africa 
Sudan 
C6tc d"hoirc 

Uai1ed S1a1es 
United Stales 
United Stata 
United Stata 
United Stata 

Cuba 
Me11ico 
Dominican Republic 
Jamaica 
Panama 

Peru 
Venezuela 
Guyana 
Af&catiaa 
Ar&cnlina 

NumberoC 
facl~ 

7 
s 
6 
1 
4 

• 
6 
2 
4 

1S6 
26 
10 
9 
4 

12 
8 

10 

Weslcra Europe 
Siiddeutscbe Zucker/Raffiacrie Tirlcmo1noiK 
Eridania Zucchcrifici Nuionali/Bcpin·Say 
Turkiyc Seiter fabrikalari A~ 

federal Republic or Ocrmany/Bclaium ts 
ltaly/fnnce 21 
Turkl.y 24 

Brilish Supr United Kin&dom 12 

Easccrn Europe 
Miaislry oC A&ficullurc, forest and food lndustr:r" 
Cukrovornicky Prumysl, Konceralll 
Ju&OICCC~ 
Volksci&ca Kombinal Zuckl.~" 
Service Orpaizalioa for lhe Supr lnd;istr:r" 

Asia 
Ministry oC Li&bt lndu11ry (Supr Division~ 

Taiwan Supr Corporation 
Thai Roon1 Ruan1 Group or Companies 
Ban Pon& Supr Company Lid. 
Wan& Kanai Supr Group 

Oceania 
Colonial Supr Refincr1 Ltd. • Supr Division 
Bundabcr1 Supr Company Lid. 
Mackay Supr Cooperativc·Supr AAociation Lid. 
Fiji Supr Corporal~ 
New Soulh Wales Supr Millin& Co•op Ltd. 

Poland 
CzccbolloYakia 
Yu101lavia 
German Democratic Republic 
Hun pry 

China 

Taiwan Province 
Tllailand 
Thailand 
Thailand 

Australia 
Aullralia 
Au11ralia 
Fiji 
Aullralia 

SClr": P.O. Liebl OmbH, Sttllir*ol Worl4Slip11114 s-Y-6oat (Ra11ebur1. 1990). 
11 Fac1oriu with 1 capaci1y or more than 1,000 tonnes per day. 
II Dcno1ca 1ovcrnmen1•run orpni111ion•. 
'1 SODESUCRE: Socitlt pour le dcnloppcmcnt du planlalion• ck cannc • tucrc. 
~ PENDECMP: Pclkracion Nacional de CoopcrativH Aararia• AzucarcrH. 

78 
62 
23 
47 
12 

27 (Beet) 
41 (Cane) 
23 
7 
6 
s 

8 
6 
s 
4 
3 

Proccssi•& capacity 
(IOllDCS ol beclS 

or cane per day)lf 

64 soo 
44 900 
31220 
17000 
14 soo 

41000 
32 soo 
32000 
30000 

698 724 
144 460 
42600 
24 960 
24 000 

3S 9SO 
28 soo 
26660 
19000 
16000 

14S 100 
204 700 

64 600 
7S 400 

160 400 
94 6SO 
84 soo 
49000 
4S 900 

301126 u 
301 126 u 
60900 
SI 960 
S2000 
so 289 

84 soo 
46 700 
46S30 
23 480 
12 000 

II Tb~ llavc been taken over by tupr companies or tbc federal Republic or Germany and maay llavc been cload. 
II Total for bees and 1upr f1c1oriu toptber. 
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Table V.tl. WOC'ld'a lcadia& sagar _,_ira 
Tu mover Operating profit 
(million (million 

Companyt.i Country dollars) dollars) 

Tate A Ly~ 
Eridania£/~ 
Siidzuclr.ert' &1 
CSR£f&i 
British Sugarl' 

United Kingdom s 627 .iso 
Italy 1898 270 

Germany 1 281 192 

Australia 8SO 127 

United Kingdom 1 209 177 

Sourc~: Derived from table V.17. 
If Ranked according to total processing capacity. 
!!/ Data refer to 1989. 
£/ Includes figures only for sugar and sweetener sector of the parent group. 
~ The r1nking of Siidzuclr.er was based on 1990 processing capacity, before 

the incorporation of the factories of the German Democratic Republic. In 
1991, Siidzucker displaced Eridania in seco!ld place. 
!I Datil refer to 1990. 
!! Data refer to 1988. 

Figure V.3. Relatlw lmpc>fWK:e of the le.ting 
sugar coms-nles of the world 

Sold2udl8r 11.ft 

Source lnrerna11onal Suglf Organizar1on. Sugar Yearbook (London. 
1990). and World Bank Ouarrerly Review of Commod•l•es Markers 
(Wasrungton. DC. September 1991) 

The world's second largest sugar company is Sild­
zuckcr. the largest beet-sugar company in Germany 
and the EEC. the main shareholders of which arc a 
cooperative of sugar farmers and Deutsche Bank. It 
was formed in 1988 by the merger of Silddcutschc 
Zucker and Zuckcrfabrik Franken. With control of 
Raflincric Tirlcmontoisc (in Belgium), Sildzuckcr now 
produces about 1.8 million tonnes of sugar annually. 
With the unification of Germany in October 1990. the 
sugar industry of the Federal Republic of Germany 
was faced with the task of incorporating production in 
the eastern part of the country (0.8 million tonnes in 
1990/91 ). Sildzuckcr took the first step by taking over 
13 factories of the former German Democratic Repub­
lic. and it pli&ns to expand and continue to operate six 
of them. 

The third largest privately-owned company. Eridania. 
is the sugar arm of the Fcrruzzi agro-industrial group. 
It is the largest sugar company in Italy, with a 
turnover in 1989ofS1,898 million and operating profits 
of $270 million. Fcrruzzi acquired the controlling 

interest in Eridania in 1979. Its international links 
with sugar companies were cemented with the 1986 
acquisition of Bcghin-Say. the largest sugar producer 
of France. Like Tate & Lyle, Fcrruzzi also owns 
major starch sweetener interests in Europe. 

While the top three sugar companies arc found in 
Western Europe. the fourth largest company is in 
Australia. The company, CSR. is Australia's leading 
producer of raw and refined sugar, controlling eight 
mills with a combined crushing capacity of nearly 
85,000 tonnes per day. Prior to the deregulation of the 
Australian market, CSR had a domestic market share 
of around 95 per cent. This share has now fallen to 
around 70 per cent following the opening of a new 
sugar refinery in New South Wales. 

British Sugar is the fifth largest sugar company in 
the world. The company, formerly pan of the Berisford 
Group, was taken over by Associated British Foods in 
1990. British Sugar has a monopoly on beet-sugar 
processing in the United Ki11gdom and owns the I 0 beet 
factories in the country. The company also has a major 
equity interest in two Polish sugar factories. 

5. Mt11J11/act11ri11g capacity of tle•elopi11g co1111tries 

Tables V .19 and V .20 show the processing capacity of 
cane compared to beet sugar for all sugar-producing 
countries and areas in the South, while table V.21 
reports the top five processing companies for each 
region in those tables. Table V.21 shows the number of 
factories held by each concern, and the daily processing 
capacity of beet or cane that can be achieved. As 
indicated above, the largest government-operated pro­
cessing industry is in Cuba, with 156 factories capable of 
processing nearly 700,000 tonnes of cane per day. 

Brazil has not been included in the table because a 
significant proportion of its sugar output is used in the 
production of ethanol, rather than for direct consump­
tion. Its processing industry comprises 200 mills, with a 
capacity of approximately 12 million tonnes of sugar per 
year. operating for ISO days per year. implying a daily 
production capacity of 80.000 tonnes. The daily 
crushing capacity of individual mills varies consi­
derably. ranging from 4,000 to 16,000 tonnes. up to a 
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TMk V.1t. ~ Of*ilJ el-..- w.stries la ••alapiac twmtrits ... -a. 1"9 

- Total daily A~ragc daily Cane-sugar Per capita 

Country rapacity&' ca parity&' Pl'O'tuclion Ncl Cllporu.W cor.sumplioa consumplioa 

and area (tonnes) (1onna) (lboasand tonnes) (lllousand 1oanes) (lbousaad 1oaacs) (kdo&rams) 

Latin Amcrira 
Argentina 121192 s 604 I 017 172 914 27.7 

Barbados 10 SIO 264S 67 SS 13 SIS 

~ 
Belize 6 100 6100 94 13 7 40.4 

Bolivia 26400 4 400 170 JO 170 23.6 

Brazil I 121 073 9 197 7326 96S 7401 S0.2 

j Colombia SJ lllS 4 14S 1.523 )23 1163 34.4 

Costa Rica 30120 1461 220 4S 161 Sl.6 

Cuba 691760 4 479 7 S79 7123 112 61.0 

Dominican Rcp11blic 73 000 S 61S 693 S21 244 JS.4 

Ecuador 24 ISO JSSO 300 (SI) 327 31-1 

El Salvador 2S 7SO 2S7S 196 30 163 JU 

Guatemala 77UO 4060 73S 409 353 J's'.S 

Guyana 21 740 2 711 170 147 34 41-2 

Honduras 22 171 2 771 180 22 160 32.3 

Jamaica 24 960 2 773 20S 62 us SH! 

Mexico 34S 4S2 s 007 3 S70 (263) 4 023 47.6 

Nicarag11a 2J 217 3 317 160 67 ISO 40.I 

Panama JS 300 5113 110 0 100 42.2 

Paraguay I 9SO I 279 118 7 110 26.4 

Peru 33 211 2 761 62S (119) 1SO 34.4 

Saint Kills and Nevis J oso JOSO 2S 23 2 37.6 

Trinidad and Tobago IS 700 7150 49 6S Sl.2 

.ruguay 6000 JOOO 6J 176 61 22.0 

Venezuela SI 160 3 63S S69 (2S9) 706 36.7 

Western Asia 
Iran (Islamic: Rcp11blic ol) 21 200 10 600 140 (381) I 000 11.S 

,. 
Asia 
Market cc .:nomics 

Bangladesh 20 774 1 222 IJO (14) 27S 2.t. 

Fiji 22 090 S S2J 466 404 37 S0.6 

lndi1 63S S2S 1664 9 912 (23) 10 677 13.2 

Indonesia 179 830 2606 2 171 (JlS) 2600 14-5 

Pakistan 111000 2 622 2 019 (116) 20!9 19.2 

Papua New Guinea 2800 2800 JO IS 29 8.2 ., Philippines 189 010 4610 I 871 218 1471 24.S 

Sri Lanka 7 2SO 1813 29 (2S7) 28S 17.0 

\~ Taiwan Province 60 260 2620 66S 14 sso 27.3 

Thailand 366 646 7 801 4 228 llOS 911 17.7 .. 
,. 

" Cenually planned economies 
China 2SI 826 I 786 4 sso (1 141) 7200 6.4 

Viet Nam 46S (30) soo 7.6 

Africa 
Cameroon 6000 3000 JS (S) 40 3.S 

Congo 10000 s 000 JS 11 2S 12.9 

Cote d'Ivoire 14 soo J 62S 160 4 160 13.3 

P.gypt 8 000 2667 872 \617) 1 6SO ll.1 

E1hiopia 8 000 2667 183 29 162 l.3 

Kenya 17 100 2 ISO 440 (SI) 47S 19.l 

Mad1g1scar 9 400 1180 120 76 76 6.S 

Malawi 9000 4 soo 173 S9 107 12.6 

M1Uri1ius SS 480 2 920 602 674 40 37.0 

Sud1n 39 soo 7900 38S (6) 440 18.CI 

Swazillftd 19 200 6 400 S04 407 49 64.7 

Ugand1 14 100 4 700 40 (16) 70 3.9 

Unilcd Republic 
otT1nunia 13 890 231S 100 I 100 4.0 

Zambia 6 000 6000 131 2 lOS 13.S 

Zimbabwe 19 000 9500 S02 163 283 JO.l 

Souru: ln1ern11ion1I Sugar Orpniie1ion, Sup Ytarllooit (London, 1990); and P.O. Lichl OmbH, Stlllisticol World !Mp 11114 Swmmn 
Yc-lll'Oollot (Raueburg, 1988 and 1989). 

11 Mills with a cap1ci1y ol more 1han 1,000 1onnca per day. 
II Fi1urcs in parcntlteaca rcprcun1 i111por11. 
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Total daily Avcrap daily Beet su1ar hr raptta 
capacityal capacityal Prodactioa Net ellport.., cou.iaptioa COftA!aptlDll 

Country (tonnes) (tonnes) (tlMMasaad toaaa) (tlloaaaad toeaa) (llloosand roe.a) (kilasrama) 

La.in America 
Chile 111 SOO 37M 443 (44) 466 36.4 
t:ruauay 4 700 2 lSO 14 4 71 25.9 

Western Asia 
Syrian Arab Republic 19 060 3 177 40 (300) 375 ll.l 
Iran (Islamic Republic of) 97 240 2860 soo (280) I I.SO 21.7 

Asia 
Centrally planned uuaomics 

China 100 000 l 000 l 000 (3 612) 7700 7.0 

Africa 
Eaypt 6000 6000 ISi l 77S 34.2 
Morocco 41400 4 1411 590 (276) 756 32.3 

~t>: lnteraa1ioaal Suaar Oraanizatioa, s.pr Yarioot (l.oHoa, 1990); aad P.O. Liclat Gmbll, SlotisOcol Worlds.,,. tlllll s­
Ymrlioot (llatzcb•r&. 1988 and 1989). 

II Mills with a capacity of more than l,000 toana per day. 
RI Fi1ura in parcntbcscs represent i..iports. 

Holding company 

Africa 
Soc1ete des sucriercs ct de distilleries d·Egypte 
Tongaat·Hulctt Ltd. 
C.G. Smith Sugar Ltd. 
Kenana Sugar Company 
SODESt.:CR~ 

Central America 
Ministerio del Azuca~ 
Azucar Socicdad anonimo de CVllf 
Conscjo Estatal del Aziica,._, 
Su1ar Industry Authorit~ 
CorporaciOn Azucarera La Victoria 

South America 
l'E:>lDECMP 
CV.F. Ccntralcs Azucarcros. Compania anonimo 
Guyana Sugar Corporation Ltd. 
C:ompania Azucarcra Concepcion Socicdad anonimo 
l.cdesma Socicdad anonimo Agricola e Industrial 

Asia 
Mini11ry or Ught Industry (Sugar Division~ 

Taiwan Sugar Corporation 
Thai Rnnng Ruang Group or Companin 
Ban Pong Sugar Company Ltd. 
Wang Kana~ Sugar Group 

Oceania 
F11i Sugar Corporalion!li 

Country Number of 
or area ractorics!l 

Egypt 7 
South Africa s 
South Africa 6 
Sudan I 
Cote d·lvoirc 4 

Cuba IS6 
Mexico 26 
Dominican Republic 10 
Jamaica 9 
Panama 4 

Peru 12 
Venezuela 8 
Guyana 10 
Argentina 
Argentina 

China 27 (Beet) 
41 (Cane) 

Taiwan Province 23 
Thailand 7 
Thailand 6 
Thailand 5 

l'ij i 4 

SnlUCt': F.0. l1ch1 Gmbll. StllllSti<al Wor/4 Sugar IJlld SJlllMmn Yt>arl>ook (Ralleburg. 1990). 
1: Fac1oriu w11h a capaclly of more than 1.000 1onne1 per day. 
~· Ocno1n 1ovcrnmen1-run or1an11a1ion1. 
£ Total IN bccl and 1ug.H laclorin 1ogc1her. 

Processing capacity 
(tonnes of beets 

or cane per day)lf 

64 soo 
44 900 
38 220 
17 000 
14 soo 

698 724 
144 460 
42 960 
24 960 
24 000 

JS 9SO 
28 soo 
26 660 
19 000 
16 000 

301 826" 
301 826" 

60 900 
SS 960 
S2 000 
so 289 

2J 4110 
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maximum of o\·cr 45.000 tonnes of cane at several 
mills in 1hc State of Sao Paulo. 

Outside Brazil. the largest processor in Latin 
America is Peru. where twelve cooperative mills 
(FENDECAAP) with a capacity of 35.950 tonnes per 
day arc controlled by the sugar factory workers 
themselves. c•u:h of whom have an equal vote in the 
running of th.: fal.tory. In the Dominican Republic. on 
the other hand. the mills arc controlled by three 
organizations: Consejo Estatal dcl Azucar. a Statc­
owned com~ny. with the remaining four mills being 
operated by two private firms. 

The private processing sectors in Asia and Oceania 
arc dominated by Thailand and Australia. The latter 
has several private companies operating large numbers 
of mills with significant capacities. Quotas govern the 
amount of sugar that mills can process. and arc 
distributed so as to make efficient use of existing mill 
capacity. The majority of the mills arc situated in 
Queensland. with three in New South Wales. All arc 
run by private enterprise. with approximately two 
thirds being operated by private companies. and the 
rest by local farmer-owned cooperatives. The Thai 
sugar industry consists of 47 mills. most of which arc 
located in the central region of the country. Milling 
capacity varies cc;nsidcrably, with the central region 
having the highest concentration uf mills with a daily 
crushini capacity of over 10.000 tonnes. Among the 
Afril.an countries shown. South Africa (though not 
considered a developing country) is the largest proces­
sor. with a total capacity of 103.720 tonnes daily. 
pr_,,., scd by 16 milis. These include cooperatives. as 
w. 11 > privately run mills. The Government of South 
Afn, , through the Dcparimcnt of Industries, regu-

. -.-

!ates domestic sugar prices and monitors the profitabi­
lity of the industry. Africa's other large processor. 
Egypt. has a State-run industry. which operates all of 
the cane mills. while the one beet mill is run by the 
Delta Sugar company. with a <icily capacity of 
6.000 tonnes. 

6. Capacity 11tilizati01t """ ~ipasion p/llllS 

While producers respond to shon-tcrm movements 
in world sugar prices with a delay. countries who face 
the world market price for cxpons in the longer term 
base their output decisions on the profits to be 
expected from additional production. If the long-term 
trend in the world sugar price is less than the average 
production costs of a given country, that country 1o1.1ll 
be very cautious about adding to its export capacity. 
The opposite is true if the long-term trend in the 
world sugar price is higher than a country's produc­
tion costs. 

Table V.22 lists world raw sugar prices since 1950 in 
both nominal and real terms and features two 
alternative measures of the long-run price trend. The 
first is simply the arithmetic mean real price extending 
back: to 1950. Over the entire period from 1950 to 
1990. the arithmetic mean of the world price was 
almost 20 cents per pound in 1990 purchasing power. 
This mcasurc of the real price docs not take any 
account of the underlying technical progress achieved 
in sugar production in recent years. If such technical 
progress occurs at a steady rate, the best method for 
estimating the long-run trend in world prices would be 
to fit an cxponcrtial time trend to the real world price. 

Table V.22. Tmids iD bag·tcnD world 1111gar prica, 1970-1990 
(United Stales cents per pound) 

Nominal price Real prireal Ari1hme1ic mean Exponential 
Year of raw sugar of raw sugar since 19S~ time trend!!! 

1970 3.68 14.89 18.32 16.90 
1971 4.SO 17.29 18.27 16.66 
1972 7.27 25.63 18.S9 16.42 
1973 9.4S 28.7S 19.02 16.19 
1974 29.66 74.07 21.22 lS.96 
1975 20.37 4S.76 22.16 15.73 
1976 11.56 2S.62 22.29 IS.SI 
1977 8.12 16.38 22.08 IS.28 
1978 7.80 13.67 21.79 IS.07 
1979 9.66 14.9S 21.56 14.85 
1980 28.67 40.45 22.17 14.64 
1981 16.67 23.81 22.22 14.43 
1?82 8.42 11.98 21.91 14.22 
1983 8.47 12.38 21.63 14.02 
1984 S.20 7.74 21.23 13.82 
198S 4.06 5.91 20.81 13.62 
1986 6.06 1.S9 20.45 13.43 
1987 6.76 7.73 20.12 13.23 
1988 10.21 10.88 19.88 13.04 
1989 12.79 13.S? 29.72 12.86 
1990 12.71 12.71 19.S5 12.67 

Souru: ln1crna1ional Sugar Organization. Sugar Ytarboolr {London. 1990): and 
World Bank, Quantrly I~ of Commoditits Maricns {Wa1hing1on. D.C:., 
September 1991 ). 
Ii Exprused in 1990 purchuing power. 
!!I Rea I prices. 

\ 

i 
' 



-

' 

... 

This has been done in the final column of table V .22. 
h will be seen from that column that the real price of 
raw sugar has declined at an average annual rate of 
approximately 1.5 per cent per annum, and the trend 
\·alue of the real price has fallen over the period from 
22.2 cents per pound in 1950 to 12.5 cents in 1990. 

For most of the 1960s. world prices were less than 
average sugar production costs; hence, ;nvcstment in 
new sugar production capacity lagged behind the 
growth in demand. When a shortage occurred in the 
1970s. the result was a massive bull market. While the 
supply response was strong, the long lead times 
needed to build up to full capacity on r :w projects 
meant that only a lit!lc of the new capacity was 
available in time to dampen the 1980 rise in prices. 
The capacity brought into production in response t:> 
the high prices prevailing from the early 1970s until 
1981 continued to overhang the market throughout 
the 1980s. even though new investments were much 
rarer after 1983. 

7. T ullllological "'IUls 
Technical progress in field and processing opera­

tions is becoming increasingly important for the long­
run competitiveness and viability of leading beet- and 
cane-sugar producers. This has been especially impor­
tant m recent years, as industries in several countries 
in the South (such as Argentina and Mexico) have 
reduced the role of the State and opened their markets 
up to foreign competition. The need to compete with 
foreign rivals. amid the rising costs of inputs such as 
labour and energy, has encouraged producers to seek 
ways to increase productivity and reduce costs. 

The assessment of technical progress in agricultural 
industries is often quite difficult, since the quality of 
different inputs may vary over time. This is true not 
only of agricultural labour, which has tended to 
become more highly trained as wages have risen, but 
also of seeds, sprays and machinery. Only a few inputs 
lend themselves to straightforward quantification. in 
terms of so many kilograms of use per hectare. for 
example, or so many hours of input per tonne. Th~ 
application of fertilizers can be measured in this way, 
as can the use of fuel per tonne of beo:t or cane, or the 
amount of labour time expended on certain tasks. By 
contrast, it is very hard to know what form of 
measurement to apply to beet seeds. whose physical 
productivity is much greater than it used to be. 
Likewise, new agricultural chemicals have powers that 
were beyond the reach of their predecessors. 

The excellent progress made by many beet proces­
sors is illustrated by the experience of France. Since 
the early 1960s, French beet factories have notched up 
steady energy savings per tonne of beet; these averaged 
between I and 2 per cent per annum until the late 
1970s, but have been close to 3 per cent since then. 
Process labour has been reduced much more dramati­
cally. with savings of between 6 and 8 per cent per 
tonne of bec:t:o; normal for the past 30 years. 

IJ. Sllon- and ,,,,4;,,,,,.,,,,,, 011tlook 

The short-term outlook is for global production to 
continue to outpace global consumption, keeping 

- ----
world sugar prices at present low levels for the next 
two seasons, at least. This seems likely to occur 
despite the maintenance of relatively low prices for 
more than 12 months. which would be expected in a 
normal market to reduce supply. increase demand and 
thereby raise prices. The typical sugar cycle has been 
characterized by four or five years of surpluses. 
followed by a similar number of years of deficits. 
before the pattern is reversed and surpluses reappear. 
As explained above, this reflects the lagged response 
of sugar production (particularly cane producers, who 
produce se1'-cral ratoons from one plant) to changes in 
world prices. The cycle is reinforced by the tendency 
of consumption growth to accelerate when prices arc 
low and to decelerate when prices arc high. The world 
market is currently in its third consecutive year of 
production surpluses, after four years of deficits. and 
if the traditional cyclical pattern repeats, the sugar 
market can expect another one or two years of 
surpluses, after the crop year 1991192 has ended. 

There arc specific factors on both the supply and 
the demand sides which serve to confirm this view. On 
the supply side, production is expected to continue to 
rise in several canc-gro,.,ring countries, including 
Australia, Brazil, China, India, South Africa and 
Thailand. Part of this increase is the result of 
government policy (such as in China), and part of it is 
a response to the relatively high prices which prevailed 
in the late 1980s and the very beginning of the 1990s. 
The growth in production in cane-growing countries is 
expected to be dampened by lower output in beet­
producing countries, such as the EEC countries, where 
a small proportion of production (that outside prefe­
rential production quotas) can respond more speedily 
to changes in the world price, and the former USSR. 
where problems of distribution arc substantial. 

On the demand side, the disintegration of the 
former USSR and the disruption of Eastern European 
economics have had a serious impact on the abilities 
of these countries to afford imported sugar. Not only 
arc imported supplies restricted by the lack of 
sufficient foreign exchange, but also domestic demand 
is limited by relatively low income levels. Other 
influences tending to dampen the growth in offtakc 
come from South America, notably from Brazil, 
where the resurgence of high inflation levels is lilcly 
to lead to further tough economic policies. The 
expected fall in output in the former USSR and Cuba 
could well balance falling demand in the Republics 
and in Eastern Europe. If the decline in production 
docs indeed come close to matching the reduction in 
Eastern European offtakc, then the net impact on the 
market of the two influences could be quite !>mall. 

In the medium term, all else being equal, the sugar 
industry would be expected to enter the next phase of 
the production cycle. one of several consecutive deficit 
years. That is, production should grow more !>lowly 
than consumption, creating a supply deficit that 
would be maintained over several seasons. Prices arc 
expected to remain relatively low over the next two 
years, before moving for a while above the long-term 
trend. which corresponds to a raw sugar price of 
around 12 United States cents per pound (in 1990 
purchasing power). However. there now arc signs that 
the sugar market might break from the mentioned 
cycle. The first sign is that sugar production in the 
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former l'SSR could be seriously disrupted voith its 
collapsing economy. ll is rdati\-ely easy to understand 
,,.. hy sugar produetion could be so SC\-ercly disrupted 
by conditions of economic chaos that tlM! cyclical 
panem of world production surpluses and deficits 
could be interrupted. tipping the global sugar balance. 
and turning the current large production surplus into 
a deficit. fJr many years, the sugar stctor of the 
former USSR has been hampered by low beet yields. a 
poor infrastructure. which has resulted in large beet 
losses between the field and the factory, and low sugar 
recovery rates at the factories. At the same time. sugar 
demand might decline. The facton which are currently 
damaging sugar production in the former USSR and 
Cuba arc also undermining the distribution of food 
and eroding already low income levels. The net effect 
on price of these possible changes in world supply and 
demand is hard to predict and may be quite muted. 

The second sign is that world sugar prices now have 
a greater impact on production decisions than was the 
case in the past, because a growing number of 
countries have increased their exposure to the world 
market. That is. a greater proportion of world sugar 
production is now influcr1ccd by the movement of 
world prices than at any other time in recent history. 
Consequently, it is argued that sugar output is now 
likely to react more quickly to falling world prices that 
it has done in the past. It is true that the period of low 
sugar prices in the mid-1980s left a number of major 
sugar-exporting countries in severe financial difficul­
ties e&nd led to the restructuring of their sugar pricing 
systems. The sugar industries in such countries as 
Australia. the Philippines and South Africa were 
unable to sustain the losses that they incurred during 
this period and were forced to remove subsidies on 
their free market exports. Since then, production 
levels have been maintlllined in the low-cost producing 
countries (Australia and South Africa), but in the 
medium- and high-cost countries, output has tended 
to contract to the level of domestic demand plus 
preferential export demand (the Philippines is a good 
example of this category). 

Since the start of 1990, Argentina, Mexico and 
Poland have all adopted more liberal pricmg systems 
which increase their exposure to fluctuations in the 
world price. However, with the exception of Poland, 
all of the countries which have made great strides 
towards liberalization produce sugar from car•. Since 
cane producers respond to changes in sugar prices 
with a delay, and since two thirds of all sugar is 
produced from cane, lags in the response of output to 
world prices arc likely to remain a permanent feature 
of the sugar market. 

In addition to these internal factors, there are also 
external influences which could also change the way 
that the sugar cycle works. The most important 
external factor, in the context of the GA TT negotia­
tions, ..:ould propel most countries into the realm of 
the free market in the very near future. The GAIT 
proposals put forward at the end of 1991 could, in the 
extreme. lead to the virtual elimination of all trade 
barriers by the end of the 1990s. The proposals for 
sugar, put simply, call for a conversion of all trade 
barrien to tariffs and then for a gradual reduction of 
:hese tarim and of export suMidics. The proposals are 
very complicated. bur rhe specific way that is being 

recommended for adoption could lead to the ,·irtual 
elinination of all tariff barriers in developed countries 
by the year 2000. while barriers in developing countri~ 
would be lowered more slowly. 

If. as is highly unlikely. all tariff barriers are 
removed by the end of the decade. the impact on the 
sugar industry would be phenomenal_ All sugar trade 
would be condueted in the free market, and all 
preferential access for sugar would be eliminated. The 
location of sugar production would be based on 
production costs. rather than on preferential selling 
prices. boosted by trade barriers. This might seem to 
indicate that the majority of raw cane-sugar produc­
tion would be concentrated in thr. countries with very 
low labour costs, particularly among developing coun­
tries in Africa. Asia and Latin America. and a\ ay 
from countries such as Australia. Japan and the 
United States; beet-sugar production would likely 
decline in Europe and North America. 

A quick examination of the number of sugar 
industries that could survive at prices in line with 
lonJ-tlTlll trends reveals, however. that low labour 
cr.sts are far from being a necessary determinant of 
cost competitiveness. A number of developed country 
producers of sugar, such as Australia in the cane 
sector and the United States and parts of the EEC in 
beet sugar, are consistently able to match production 
costs in developing countries. 

The likelihood of complete liberalization of the 
sugar market is slim. What is more likely is that 
previous gradual attempts at liberalization will con­
tinue. Even partial liberalization will cause some 
shake-ups in the global sugar industry. Rationaliza­
tion of various industries is likely. as is a reduction in 
the level of self-sufficiency for some countries and a 
greater reliance on imports. Some supr industries, 
such as that of Argentina, arc finding the transition to 
liberalization particularly difficult. It is estimated that 
during the first year of the liberalization programme 
of Argentina, as many as half of the sugar mills will 
become bankrupt. 

It is unclear what the exact effects on long-term raw 
and white sugar prices would be. For some sugar 
producers. such as Brazil. liberalization would mean 
higher cane and sugar prices and thus greater supplies 
of sugar on the world market, thereby depressing the 
world price of raw sugar. For other producers, such as 
the EEC. even partial liberalization will mean lower ab­
solute prices(although perhaps not lower relative prices. 
as prices for all arable crops fall in parallel) for producers 
and thus fewer supplies for the export market, thereby 
exerting upward preuurc on the white sugar price. 

On balance, these various arguments would appear 
to reject the possibility of a fundamental change in the 
nature of the world sugar price, and. thereby the 
global supply and demand cycle. Consequently, as was 
suggested earlier, the sugar market can expect another 
one •>r two years of surpluses after the crop year 
1991192, and can anticipate continued downward 
pressure on sugar prices so that, in the short to 
medium term. real prices will lie below S2SO per 
tonne. raw value (in 1990 purchasing power). It also 
seems clear that the sugar industry will end the I~ 
much more rationalized than al the beginning of the 
decade. The biggest impact of rhcse change-. will 
undoubtedly be fell on producer~ in the South. 
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fa} World cons11mp1ion and production 

The \loorld produced 239 million tonnes of p~per 
and paper-board in 1990. the last year for which there 
"·ere the most complete figures by early 1992. The 
1990 output total "·as 2.2 per cent higher than 1989. 
Apparent paper and board consumption increased by 
2.3 per cent to 237 million tonnes. With the use of the 
data reported in table V.23. it is possible to make a 
reasonable estimate for 1991 and forecast for 1992. 
One estimate is that about 245 million to1.nes of paper 
and board were produced in 1991. up 3.4 per cent. and 
the world industry may produce about 253 million 
tonnes in 1992 ((16). pp. 26-32). This would con~inue 
the series of annual output records which began in 
1983. The annual rate of growth in the 1990s has not 
returned to the 5-6 per cent of the mid-1980s. But the 
annual increases possible in 1991 and 1992 arc about 
one percentage point higher than those of the late 
19805. 

As regards the division of production. the Nonh 
American share of total world paper and board 
output has continued to decline in recent years, but at 
a slo"cr rate. It was at 37 per cent in 1990 compared 
to 39 per cent in 1986. As shown in figure V.4, the 
share of Europe (Western and Eastern} has also fa!len 
to 32 per cent compared to 34 per cent in 1986. It is 
the combined share of Asia and Australasia that is 
increasing. This region took 25 per cent of the total 
world output in 1990. compared with 21 per cent in 
19116. However. even the combined annual growth rate 
of Asia and Australasia has slowed down, though it is 
likely to increase by 4.5 to 5 per cent during the 1990s. 
It is the brightest region of the world paper inilustry in 
terms of growth in both production and consumption, 
though thc.-c arc problem~ and the prospect of slower 
economic growth in Japan. 

Though this report concentrates on the paper and 
board industry. it is wonh noting the parallel progress 
of its main raw material: pulp made mostly from trees. 
but also from other plants. World pulp output totalled 
163 million tonnes in 1990. providing about 68 per 
cent of the raw material for paper and board 
production. The other main materials include waste 
paper and minerals. One estimate is that about 
164 million tonnes of pulp were made in 1991. only 
marginally above 1990 and probably not above the 
record output of 1989 (( 17). pp. 37-36). It could reach 
161! million tonnes in 1992, a respectable 2.S per cent 
incrca .. e. A main reason for the increase in pulp 
output for 1992 shown in table V.24 is the 12 per cent 
increase in output forecast for Lalin America. Big new 
Bra1ilian production capacity is coming on stream as 
the country enters a new phase of expan!';ion. and 
more pulp production capacity is starting up in Latin 
America in the next few years. This raises the longer­
term probability that paper production capacity will 
ri'c: t<io. a' paper ma.:hincs arc: addld to some of the 
pulp produi:lion lines. 

0 1 ''l;lf>O •ckn<>-.lcJsc• 1ht c"nmt>ull"n nf P Sunnn, cduor. 
Pulp •nJ P•pcr ln1crn•llon~I 

. -.,-

The imponancc of differr-nt countries and regions in 
world consumption of paper and board is reflected in 
table V.25. With the massi1;c increase in consumer 
interest m recycling. it is no surprise that the 
proponion of pulp to paper continues to drop. Since 
the late 1980s it has been steadily taking a smaller 
share every year of the raw materi..al mix used to make 
the world·s paper, from 72 per cent in 1986 to 68 per 
cent in 1990. down to probably 66 per cent in 1992. 
The period between 1986 to 1989 was one of the 
strongest growth periods for this industry. Figure V.5 
shows that consumption also increased worldwide, 
with the exception of Eastern Europe. In general, all 
economic variables reflected giowth: prices rising with 
demand; output increasing; profits rising. This led, 

Table V ..n. World prod.ma. al paper 
... papcr-baanl. 1990 

Ecoaomic croupiac. 
region, country 

and area 

Developed and 
clcvclopinc countries 
United Stales 
Japan 
Canada 
China 
Germany, Federal 
Republic: of 

USSRll 
Finland 
Sweden 
Franc:c 
Italy 

Developing c:ounl~ 
China 
Brazil 
Republic: of Korea 
Taiwan Province 
India 

A. Sorth America 
Western Europe 
Japan 
Eastern Europe 
01her 

Total.A 

B. Asia 
Centrally planned 

economics 
(1nlcuding China) 

Market economics 
l.atin America 
WeJtern Asia 
Arric:a 

To1al. 8 

Total. A and 8 

Produc:tioa 
(thousand tonnes) 

71 S19 
21086 
15 466 
13 719 

11173 
9 IOO 
8 9SI 
I 426 
7049 
s 601 

13 719 
.: 844 
4 S24 
3 337 
2 29S 

87 98S 
61 661 
28 986 
JS 33S 
4 918 

198 BBS 

ll 892 
13 6S4 
10 770 

1 280 
ass 

40 '51 

239 336 

Perc:cn1ace 
mare 

29.9 
11.7 
6.9 
S.7 

S.O 
4.1 
3.7 
3.S 
2.9 
2.3 

S.7 
2.0 
1.9 
1.4 
1.0 

36.7 
ZS.I 
12.1 
6.4 
2.1 

83.1 

S.8 
S.7 
4.S 
o.s 
0.4 

16.9 

100.0 

.'iou,u: Pulp and Pape' Jn1erna11onal. f'acr Olld Pnu 
/lnnlc 19'91 (8ruuels, !l41ller Freeman Inc: .. December 
19?1). 
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Figure V.4.. World production of peper and board by region or eco1iomlc grouping, 1916 and 1990 
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Soutc• Pulp and Paper ln1 .. na11onaJ. Fact and Prrc• Boolr (Brussels. Miller F..ernan Inc .. t991}. 

Tai* V.24. hlpw.,.a. 1'91 ... 1992 
(Tlaooasaad IOllllCS) 

Pcrcca1aac Perccal•JC 
Economic 1roapia1 Oo1pa1 c11aaac 0.lpDI m•ac 

aad rcJioa 199111 1990-1991 1992ti 1991-1991 

NonllAmcrica I044S o.s 11174 u 
Wcs1erw aad 
Ea11cra Europe 44 4Sl -I.I 4S 331 2.0 

Asia aad 
Aosrrala&ia 21707 3.9 19719 3.6 

Lalia America 7 S36 3.9 1449 ll.l 
Africa 2417 u 2 .506 3.3 

TOTAL 163 S66 0.6 167196 2.6 

~r. Polp aad Paper la1eru1ioul, "'4lal1'I;,, /fw-"" _,,, 
~ (Bnaucl&, Miller Prccmaa lu., JaDDD'J 1992), pp. 16-31. 

11 Es1i111a1e. 
ti Poruall . 

T•bk V.2S. Wortd -•pta o1,.pu 

·- ,.pu-bmnl, 1990 

Coun1ry, 1rca, 
rc1ion or 
economic: 
1rouping 

Developed ind 
dcvelopin1 roun1ric1 
Uniled S1a1e1 
Jip1n 
Germany. Feder1I 
Republic: ol 

China 
USSRll 
Untied Kin1dom 
Franc:e 
ll1ly 
C1nad1 
Sp1m 

Produclion Pertcn111e 
(lhousand 1011nu) share 

77 732 32.8 
21 211 11.9 

23 625 l.S 
14 429 6.1 
9 463 4.0 
9 273 3.9 
I 7SS 3.7 
6 9S4 2.9 
s 724 2.4 
4 341 1.8 

Country, uca, 
rqioaor 
«OaOIJlic Produc:lioa Perccataic 
poupia1 (lbousaad 1oana) share 

Dcve1opin1 covn1ricJ,9l 
Clliaa 14 429 6.1 

Republic or Korea 4 310 1.8 
Brazil 4 ISi 1.8 
T1iw1n Province 3 320 1.4 
Mexico 2 982 1.3 

A. Nonb America 834S6 3S.2 

Wcs1crn Europe SI 663 24.8 
Japan 28 218 11.9 
1"::.111ern Europe 14 613 6.2 
01her s 444 2.3 

Total, A 190 464 80.4 

B.Alia 
Cenirally planned 
economies 
(inc:luding China) 14 646 6.2 

Markel economies 16 099 6.8 
Latin America II 393 4.8 

Alric• 2 oos 0.8 
Wcscern Alia 2 349 1.0 

Total, 8 46 492 19.6 

To111. A and 8 236 9S6 100.0 

S0111u: Pulp and Paper ln1erna1ion1I, Fact Olld 
Pric~ Book 1991 (8ruucl1, Miller Freeman Inc., 
December 1991). 

al F.11ima1e. 
RI 1988 da11. 

inevitably, to many ambitious plans for capital invest­
ment to raise production further and, i.niquely, to a 
period of acquisitions and mergers by the major 
companies in Europe and North America. By the end 
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Figure V.5. World consumption ol peper Md board by region or economic grouping. 1916 Md 1990 
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of 1989. however, the first signs of a slow-down were 
beginning to show through. This developed in 1990 
and worsened in 1991; but there were signs of a slow 
recovery or. at least. no further decline in early 1992. 
This is reflected in the annual growth in output shown 
in table V.26. In line with the slower growth of paper 
and board production, the industry generally ex­
perienced slower growth in demand for several major 
grades of paper and board. This combined with the 
completion and start-up of new production capacity 
planned during the late 1980s lead to oversupply in 
some sectors. Lower prices have also contributed to 
the poor financial performance of many top compa­
nies w rldwide. 

The 1all in prices, which occurred for many grades 
of paper and board during 1991-1992 in Europe, 
North America and Asia, repeated itself in some 
sectors in Germany from late 1991. This was despite 
the fact that growth in demand for paper in Germany 
was the powerful factor pulling the industry along for 
most of that year, the result of the new consumer 

T .... VA~ ................ ,,. _.1"2 
(TllOuAOd IOllllCI) 

Pcrccotasc Pcru11a1c 

Econotaic 1roopi•& Oulp•I d•••sc 0Ytpul d1Hp 

and rc&M>a 199111 1990-1991 19921' 1991·1992 

North America 19900 2.2 92 .sn l.0 

Wutcnt Hd 
Ea1tcr11 Europe 77970 1.J IO 544 J.J 

Alia Hd 
AYJUale&ia 62 91J .S.1 6.S 12-4 4 . .S 

Latia America 10161 0.1 11.549 6.l 

AJnc• 2 791 1.4 2141 1 . .S 

TOTAL 2".Sll 2 . .S lSl 321 3.6 

s-rr. Pulp Hd Paper llucralliotl•I. f«t ""4 1Wu Book 1992 
(8r11-IJ, Miller p,. .... Inc .. December 1991). 

II Elti••IC. 
It/ l'orc<HI. 

demand in the former German Democratic Republic. 
But there was still too much paper available. The only 
good sign was that the rate of the fall in prices had 
slowed, and some seemed to have reached bottom by 
early 1992. A more significant sign was that market 
pulp prices were starting t..:- increase. 

(b) Trad~ 

Nearly I tonne of paper out of every 4 produced 
crosses a frontier. Over the period there has not been 
any major change in the basic trade patterns, though 
there arc some small trends, as reflected in tables V.27 
and V.28. The main paper trade routes remain: from 

E11port1 

Country 
1916 1990 
(tboasaad 1oa11CS) 

Canada 
Pia la ad 
Swede a 
Uaiced Scaia 

10 479 
7698 
6 77S 
.s l06 

Ocn11aay, federal 
Republic of 4 902 
PraD« 14l7 
Auatria I 56.S 
Nc1llcrlaad1 1 274 
Norway 1 230 
Italy 1 094 
Uaiced Kin1dom 630 
Bclaium 533 
Japan 139 
Spain 437 
China 313 

TOTAL 44 412 

11 765 
6163 
.5636 
3619 

lOll 
2194 
211.S 
2040 
1471 
1407 
1 l47 

921 
900 
526 
252 

0432 

Peucacasc Puceacasc 
sllarc chaasc 
1990 1916-1990 

27.1 12.3 
14.2 ·19.9 
13.0 -16.1 
l . .S -29.1 

7.0 ·ll.4 
.S.1 .52.7 
.s.o 39.6 
4.7 60.J 
l.4 20.2 
3.2 21.6 
2.9 97.9 
2.1 74.1 
2.1 7.3 
1.2 20.4 
0.6 ·19 . .S 

100.0 ·2.2 

Sower. Pulp and Paper l11craa1ioaal, Foci llNI l'rlu Book 1992 
(Bruuela, Miller freeman In~ .• Dcccinbcr 1991). 
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Imports 
Perttatagc Pattaragc 

1916 1990 daR clla!!gc 
Country (tllousaad loancs) 1990 1916-1990 

linitcd Stales 10 JSI 11419 28.2 10.3 
Germany, federal 
Rcpubli< ol 4 901 1)779 16.I 38.3 

linilcd Kia&dom 4 7S1 S696 14.1 19.7 
France 2 799 3900 9.6 39.l 
haly l 717 2 760 6.1 $4.4 
Sctllcrlands 1134 23" S.I 21.0 
Bcl&iuin 1 2S9 1120 4.S 44.6 

Spain 6S6 1422 H 116.I 
Japan IS.5 I 032 2.6 20.7 
Canada 640 l 023 z.s .59.S 
Cllina I 211 962 2.4 -21.C 
Austria 341 S36 1.3 S7.2 
Sweden 271 310 0.1 14.4 
Nonray zso 297 0.7 JI.I 
Finland 73 Ill 0.3 67.1 

TOTAL 31992 40426 100.0 264 

Sauiu: Pulp and Paper lntcraatiollal. F«I 11114 Pria Boole JWZ 
(Brussels, Miller fRCmaa lac .. December 1991). 

the Nordic countries into the Europ-.·an Community. 
where Germany is a big trading country; and from 
Canada primarily to the United States. but also to the 
rest of the world. ExJh)rtS from the United States have 
increased significantly. partly as a result of a decline in 
the \·aluc of the dollar and. more recently. due to 
weaker domestic markets. Japan has also increased 
exports. mostly within Asia. because of m·crsupplicd 
home markets; but both imports and exports remain a 
1iny proportion of the massive paper market of Japan. 
A new exporting country is Indonesia. where com­
panies ha\'c definite aims to increase exports c\·cn 
further and even further afield; some arc hoping to 
join the European market. In the longer term. current 
big pulp exporters. such as Brazil ar.d soon other 
Latin American countries. could well increase paper 
expom following integration of some pulp lines. 

When business is poor. the protection of domestic 
business from importers is more likely to cause 
trouble. The number of trade disputes in 1991 and 
early 1992 was increasing: Canadian newsprint pour­
ing into the European Community soon used up its 
duty-free quota. while United States producers of 
coated groundwood protested against European im­
ports. The lallcr case was rejected by the United States 
International Trade Commission in iale 1991. much 10 
the relief of the Europeans whose domestic markr.t is 
o\crsupplicd and who arc now relying on exports tc 
the l'.nitcd Stales to case their o\·crcapacily of 
approximately 400,000 tonnes annually. The cause of 
the prohlcm i• that owners of many new machines and 
new pulp lines have declared that they arc going to 
rel~ on export sales to pnn·idc an outlcr for their 
excess capacity. Too many companies have been 
hoping 1ha1 exports will save rhcm from excess 
capacity. and inc\·i1ahly not all of them arc gelling 
whar they want. More rradc compla1n1s. and perhaps 
morr harrier\ 10 the paper rradc. seem like!~. e\pc· 
nalh 1( rhc GA TT .agreement on paper and pulp fail\. 

- "11-

.-\ \isit of the President of the United Sta!cs to 
Japan at the end of 1991 invoh'Cd not only an attempt 
to open the way for United States automobiles; it also 
included an agreement to increase substantially the 
market accns for foreign paper in Japan. Mcanwl:ilc. 
the Japan Merchants Association launched a .. global 
panncrship plan for paper .. to help importers. Another 
factor that mav affect future trade is that some 
Eastern Europc~n mills. now free to operate inde­
pendently. plan to pay back the price or equipment 
imported from developed mark.ct economics for their 
new production lines by exporting the newly made 
paper back to those economics. It is reasonable to 
assume that they would be selling this paper mainly to 
cam foreign currcnq. And the new product will 
presumably not suffer from the quality problems that 
currently limit the sales of r.heaper Eastern European 
paper in Western European markets. There is at 
feast one big project currently under way in which the 
equipment supplier is accepting payment in paper that 
has been sold in Western Europe. If. or when. the 
quantity of paper arriving from the Eastern Europe 
reaches a level that hurts domestic markets, or well 
before that. there may be moves in the EEC to put up 
Nrriers against that trade. 

It is not possible to separate sales of pulp. a primary 
raw material in the production of paper and paper­
board. from paper and board sales. The companies 
listed in tables V.29 and V.JO thus feature a combina­
tion of these outputs. measured in sales value. In 
North America. Europe and Japan. profits of many of 
the major companies in the paper industry fell in 1990. 
Results for 1991 have not shown any improvement. 
And for some big companies. carrying substantial 
debt as a result of acquisitions and investment in 
capital equipment in the late 191!0s has been causing 
severe problems. Most of the big firms iri this industry 
have been acquiring and spending with the aim of 
competitively positioning themselves for the 1990s. 
Some of them have been caught by the current 
economic recession. They sec 1992 as a crucial year to 
determine whether they have positioned themselves 
correctly. If the economics of Europe and North 
America do not revive. some companies are going to 
be in serious trouble. For example. the major Swedish 
paper makers have already been culling their worl­
forcc. and some other mills have shut down. 

For the Nordic countries. the situauon has been 
exai:crbatcd by !heir poor economic performance and 
:hat of one of their main markets. the United 
Kingdom. Unsurprisingly. the pace of acquisition has 
virtually stopped and many capital imestmcnt plans 
in North America. Europe and Japan have been 
delayed indefinitely. For the rest of the world's paper 
makcn. the profit decline. in general. has not been so 
dramatic. hut there has been one. 

J. Capa,ity 11tilj:atirn anti upan.titJn plan.• 

While reliahlc figur~s for annual capac11y add11ion' 
arc rare. table' V.31 and V.J2 \ho"' clearly 1ha1 man~ 
A.,ian counlric\ and areas have !!really mcrra,cd holh 
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Table V..29. Tk laracst ,_1p-. paper- ... llDanl-
prod.rill& mmpeaics ia duclripcd -tries, 1990 

Pulp. paper Set 

and board profits Profit as a 

sates Percentage after tall. pcrttatagc Pcrttatagc 

(million rbzagc (million CJi total cllangc 

C<.>mpany and country dollars) 1999-1990 dollars) ~:ttal' 1959-1990 

lntcrnauonal Paper (l"aited Statb) 10 610 IS S69 4 -34 

Georgia-Pacific (t:ni1cd States) 6 70? 66 I OM I 16 

S1one Container (l"nitcd States) 6-04 s 3S? 6 -33 

Kimberly-Clark (l"nitcd States) 6 ?GS 11 43? 7 2 

S1ora (Sweden) s 7?6 SI 802 I 17 

James Ri..-cr (t:nitcd States) s 400 -9 S?3 10 4 

Sron Paper (l"aitcd States) s 3S6 6 SM !1 -? 

Arjo Wiggias Appleton 
(l"aitcd Kiagdom) 4 6311 7 277 6 -3 

S..-caska Cellulosa (S•cdcn) 4 291 23 499 9 

Cllampion latemational 
(l"nitcd S1a1es) .. 037 ? 223 4 -49 

Weycrllacuscr (1,;'nitcd Slates) 3 931 -4 910 10 -26 

Oji Paper (Japan) 3 S26 -1 316 • _,, 

Jujo Paper (Japan) 3 473 3 60 2 -4S 

Mollo (Swcdca) 3076 -1 143 s -JO 

Jefferson Smurfit 
(l"aited S1a1cs)!!I 2 919 44 2 

S-Cr. Pulp and Paper International. Foa olfd hie~ Boot 199! (Brussels, Miller Fruaaaa lac .• 

December 1991). 
!.' To;al sales in tbis column. wbicb gives percentage profit margia. arc 1otal coosolidatcd sales. 

iacludc revenue from Gtber business sectors not diRCtlJ cooacctcd 10 making and coovcrtiag 

pulp. paper and board. 
!! Sot comparable 10 previous year due 10 changes ill iiroup stnacturc. 

Table V .JO. Tiie 18racst ,_1p-, paper- aad llmnS-
,_s.na1 _,..a ia •wc:qM& _.lria. 1990 

Pulp. paper Net 
and board profilS Prufi1 as a 

sala Perccnlage after 1ax perccatagc Perce111agc 

(million cha age (millioll of total cbange 

Company. couatry and area dollars) 1999- l'l90 dollars) sales 1999-1990 

Klab1n (Brazil) 732 1 069.0 2S 3.0 140.0 

CMPC (C:hile) 416 11.0 183 42.0 29.0 

Yuen foong "f u Paper 
(Tai•an Province) 482 14.0 9 2.0 -77.0 

Choniu Papcr (Republic ol Korea) 409 27.0 SS 13.0 -23.0 

Seka (Turkcy)ll 316 41.0 -18 -129.0 

Suzano (Brazil) JSO s.o 9S 26.0 ·18.0 

P1psa (Mnico)li 297 28.0 12 4.0 98.0 

Cheng l..oong Co. (Taiwan Province) 279 -10.0 l 1.0 -88.0 

Durango (Mexico) 270 27.0 26 8.0 ·19.0 

Arauco {Chile) 244 -11.0 123 33.0 ·89.0 

Source: Pulp and Paper ln1ern111on1I. Fact ond Price Book 1991 (BruNCI&. Miller Freeman Inc .• 

December 1991). 
I.' S1a1e·owned. 

capacity and output betweer 19R6 and 1990. their 
fastest period of expansion. (;enerally, their paper 
industries. though well behind in quantity. have grown 
faster than those of Western Europe and North 
America. In l.atin America 1he panern is more varied. 
"h1le 1he growth of 1he paper induMry in Africa is 
certainly erratic. Herc. and in some Asian and Lalin 
.\merican cn11n1nes. 1hc production capacny of the 

paper industry can jump from one year to the next 
when a new paper machine is completed. However. 
there are many problems. and a new production line 
may run below capacity. if al all. The supply of raw 
materials and spare parts, particularly if the~ have in 

be imported and paid for in foreign currency. can be a 
limiting factor. Poor infrastructure. ~uch as poor 
trznsport. erratic power and wa1er supplies. can also 
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Tl!MeV.JL M + ...... ftl*ilJ .,~ ......... .. .......... ~ .,,. 
F..coaocnic groupias. Capacity Prod•Ctioll E11ports Coas•mption Per capita 

RJion. COllDlrJ roasumption 
and area (tfloasand tOllllCS) (kiqrams) 

Asia 
Marke I cconomics 
Rcptablic cl K~a s 020 4 S?4 Sl6 4 310 10? 
Taiwaa Province 39SO 3 337 5S2 3 320 163 
ladia 3 014 ? ?9S 2S7S 3 
lndoacsia I 716 1431 190 I 371 I 
Tllailand 913 177 53 I 192 ?I 
Pllilippiacs 511 466 s 563 9 

Centrally planned croeomics 
Ciiia_., IS 500 13 719 25? 14 429 13 
Viet !Samii 100 60 66 
Dcmocra1ic Pcoplc"s 
Rep•blic cl Korut/ 100 so IO 4 

Latia America 
Brazil .576-1 4144 940 4 ISi 21 
Mexico 3 611 ? 171 161 ? 91? l6 
Argentina I 3SO 926 S6 !l.5 26 
Vcnczacla 139 609 S6 6U l6 
Coiotllbia 611 Sl4 20 609 19 
Chile 4S.5 462 121 416 32 

W cstera Asia 
T11rkcy I 000 920 39 I 112 20 
lraa {Islamic 
Republic cl) 31S 211 S6S 10 

Iraq 144 7.5 14.5 a 
Lcbanont.' so IS ?.S 9 
Kuwait ?.S I? .52 ?.S 

Africa 
Sigcria 230 70 320 3 
F.gypl 220 223 Sil 11 
Morocco 130 119 2 216 a 
Kenya 130 123 3 14S .5 
Alscria 121 17 230 9 
Zimbabwe 90 17 .5 97 10 

~': Pulp and Paper hnernaiional. Focr Olfd Pric' Boole 199! (8"'55Cls. Miller freeman 
Inc .. December 1991). 

I/ All or some cslima1cs. 

lead to production problems, and occasionally inade­
quate training or local operators can le3d to low 
quantity and quality of output. This may happen after 
the departure of the professional. usually foreign. staff 
brought in specifically to install and start up and. 
supposedly. 10 train local operators. 

Future capital investment plans by pulp and paper 
producers make a gloomy forecast worldwide com­
pared 10 the late 1980s. Each year Pulp and Paper 
International counts up all the projects currently 
under way. the level of construction activity and 
expectations for the three years. ahead (2). Comparing 
the 1992 review to that of 1991 involves comparing 
foreca.\ts for 1992-1995 10 1991-1994; between these 
forecasts, there is an 18 per cent drop in planned new 
paper and board capacity worldwide of about I J mil­
lion tonnes per year. For pulp. ic is an even bigger 
drop. down 22 per cent to 12 million tonnes per year. 
There is no doubr thai many ne~ paper machines and 
pulp Imes started up in the early 1990s; consequently 
much leu i~ planned for the mid-1990!;. Indeed, big 
projects have been delayed or cancelled. particularly 
in Europe. 

The main reasons for the current slow-down in 
capital investment plans arc slower demand growth 
combined with the glut of new paper Machines which 
started up towards the late 1980s and early years of 
the 1990s. These developments have led 10 overcapa­
city in sizeable sectors of the market, notably coated 
and uncoated printing papers. and uncoated wood­
frce papen (mainly used for business and education) 
in Europe and Japan, the same holding true for 
newsprint. It is also true. but to a lesser extent, for 
market pulp (pulp which is sold to paper makers), 
though for this product overcapacity problems are 
growing, despite some big cancellations of new pulp­
mill projects. 

Locating a n:mote source of components in low­
wage countries by developed countries i~ not a 
problem. Usually paper and paper-hoard are shipp.:d 
as finished products. or converted lo end-product~ 

~ithin the same country. There have been uamples of 
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l:tilizllioa rates 

Capacity Perttntagc Productk>a Percen1age (percentage) 

Country 
and area 

Sorth Amenca 
l:nncd St11cs 
Canada 

Western Europe 
G<rmany. Federal 
Republic of 

Finland 
Sweden 
France 
Italy 
l:niled Kingdom 

Eastern Europe!. 
l:SSR 
Yugoslavia 
Poland 
Gcrma:i Democratic 
Republic 

Czechoslo,;;akia 
Japan 
Other 

South Africa!!. 
Ausualia 
Sew 7.caland 
lsraea 

:\s1a 

1986 

68 601 
16 690 

10602 
8 30S 
788S 
s 500 
S l7S 
4 162 

10 7SO 
I 600 
I SOO 

I soo 
1 370 

24 617 

I 9SO 
I 700 

807 
160 

Cenrrally pa:inned economics 
China!. 12 000 

~hrkel economics 
Taiwan Province 3 000 

Republi~ nl Korn 2 8SR 
India!!. 2 6SS 

Indonesia 968 

Turke) llOO 

Thailand 646 

Phihppi!leS SIS 
Malays1aS.' 118 

l.11in Amenn 
Rra11I 4 940 

Me:uro 3 316 

Argen1ina I 2SO 

Venezuela 791 

Chile 433 
Colombia S44 

Afnca!l. 
Egypr 180 

Sigena 170 
Algeria 160 

Morocco 126 

Kenya 100 

change 
1990 1986-1990 1986 

76 241 i 1.0 64 307 
lll 91S 13.0 IS 261 

13 042 23.0 9 407 

9 740 17.0 7 S49 
9 06S IS.O 7 363 

7400 3S.O S 6S7 
6 JOO 22.0 4 66S 
s 360 29.0 3 941 

11 soo 7.0 10 39S 
I 4SO -9.0 1 3SO 
I 600 7.0 1 320 

I 000 -33.0 1 327 
I 400 2.0 1 247 

30 728 2S.0 21 062 

2 100 8.0 I 606 
2 50() 47.0 1642 

889 10.0 671 
200 2S.O 1S9 

IS SOO 29.0 9 986 

3 9SO 32.0 2S27 
s 020 76.0 2 773 
3 014 14.0 I 800 
j 716 77.0 610 
I 000 2S.O 661 

9113 S2.0 478 
S77 12.0 2S4 
2S8 ll'i.O 82 

s 764 17.0 4 S2S 
3 611 9.0 2470 

I 3SO 8.0 937 
839 6.0 612 
4SS s.o 388 
611 12.0 4S7 

220 22.0 147 
230 3S.O 77 
128 ·20.0 88 
130 3.0 109 
130 30.0 96 

cbHge 
1990 1986-1"90 1916 1990 

71 Sl9 11.:i 94.0 94.0 

16 466 8.0 91.0 87.0 

ti 1173 26.0 119.0 91.0 

8 9S8 19.0 91.0 92.0 

8426 14.0 93.0 93.0 

7049 2S.O 102.0 9S.O 

s 601 20.0 90.0 89.0 

4 824 22.0 9S.O 90.0 

9800 -6.0 97.0 8S.O 

1 260 -7.0 8".0 87.0 

I 064 -19.0 88,0 67.0 

674 -49.0 88.0 67.0 

1 323 6.G 91.0 9S.O 

28 086 33.0 86.0 91.0 

1 904 19.0 8?.0 91.0 

2 011 22.0 97.0 80.0 

810 21.0 83.0 91.0 

193 21.0 99.0 97.0 

13 719 37.0 83.0 89.0 

3 337 32.0 84.0 84.0 

4 S24 63.0 97.0 90.0 

2 29S 28.0 68.0 7.06 

1431 136.0 63.0 840 

920 39.0 83.0 92.0 

877 83.0 74.0 89.0 

466 83.0 49.0 81.0 

2SI 210.0 69.0 97.0 

4 844 7.0 92.0 S4.0 

2 871 16.0 74.0 80.0 

926 ·12.0 7S.O 69.0 

609 • 1.0 71.0 73.0 

462 19.0 90.0 102.0 

S34 17.0 84.0 87.0 

223 S2.0 82.0 101.0 

70 ·9.0 4S.O 30.0 
87 • 1.0 SS.O 68.0 

119 9.0 87.0 92.0 

123 28.0 96.0 9S.O 

-1-

.'io11ru: Pulp and Paper lntern111on1I, Fact on4 Prier Boole /997 (Brussels, Miller Freeman Inc., 1991). 

l All capaciues estimated. 
II.' All nt1ma1es. 
s.· 19116 esi im11cs. 

companies in developed countries building pulp mills 
in low-wage countries that have a readily available 
wood supply. This is, in a sense. denying the low-wage 
country the opportunity to develop a higher-value 
product, paper. However, this is not widespread. and 
there are examples where the ownenhip of such 
operation~ have eventually passed to local companies. 

5. E11Piro111•""'"' co11sitkrtnioru 

In such difficult times for the world'!> paper 
industry. there is continuing and previously unprece­
dented pressure on European paper makers to re~pond 
to the consumers' desire for an "environrr.entally 
healthy" product. The surge of demand by buyer\ for 
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i:hlonnc-frtt printing paper has bttn sudden and so 
far largely uns:itisficd. Producers arc also beginning to 
understand what they want. namely a paper that they 
can categorically and proudly tell their customers 
has been made without the use of any chlorine or 
chlorine compounds in the bleaching of pulp. This 
follo1A.-s the outcry after minute traces of dioxin and 
other organochlorincs were detected a few years ago 
in the outflow from some pulp mills. Environmental 
pressure groups hnc bttn successful in spreading this 
message among consumers in Europe and North 
America. and lately in Japan. 

The limited nailability of chlorine-free pulp is 
shown by the arrival of a new higher price for market 
pulp that had bttn bleached without the use of 
elemental chlorine. This arrived on the European 
market in late 1991 and commonly commands $20 per 
tonne (c.i-f. Europe) more than its chlorine-bleached 
counterpart for northern bleached softwood kraft 
pulp. 

The other major environmental factor is the increase 
in the use of recycled waste paper. or recycled fibre. 
Although its use is already commonplace in Europe 
and Japan. and it is a major imported raw material 
for some Asian countries. the use of recycled fibre is 
cle:.rly going to increase. Not only is the United States 
going to use much more of its own waste. but the 
types of paper and paper-board that contain a 
proportion of recycled fibre (for some lower qualities 
that proportion is already 100 per cent) arc going to 
increase. up into the higher-quality grades that today 
use mostly primary wood-fibre. 

Both in the United States and in Europe. there is 
already legislation to impose both increased collection 
and the use of waste paper. For example. there is strict 
new legislation in Germany to recover and recycle 
packaging. This sets ambitious targets for recycling 
and makes the producer and user gather their waste 
back through the distribution chain. It is having a 
major effect on the big waste-based packaging sector 
in Europe. This will be even bigger if •he attempt by 
the Commission of the European Community suc­
ceeds in applying similar legislation throughout its 
member States. though there arc signs that its pro­
posals arc being watered down. And even Germany 
may ca\C off its own plans. 

A less related environmental problem is that the 
libraries of the world are filled with books printed on 
paper with a high acid content. These books for the 
most part have become almost useless; in some cases 
the paper is even to brittle to photocopy. The 
collusion of paper maker!'> and printing and publishing 
compa:iics in this regard will be recci\·ing greater 
scrutiny in the future. The potential costs of correcting 
this ill-conceived and wasteful printing decision will be 
enormous. 

6. T """ologictd '"lfds 
One of the central technological trends today is to 

reduce even further the effecc of a paper-mill on its 
environment. or to benefit the environment. This 
trend i" most developed in North America. Europe 
and Japan; in all three. legislation is already strict and 
consumer pressure is <;lronges1 But control and 
prcs\ure is also dc\·clnping in pam of .l\\ia and Latin 

----------- ~--

, - ---
America. This is despite the fact that most mills 
already have the main technology to control their 
waste. such as waste-water treatment plants. Many 
mills arc seeking to improve the equipment they 
already have to improve energy and water-use effi­
ciency. Therefore. there is demand for equipment to 
increase the use of recycled fibre in paper production. 
technology to reduce the use of elemental chlorine in 
pulp bleaching. and equipment which further reduces 
energy and water consumption during production. 

Types of paper and paper-board containing a 
proportion of recycled fibre {already 100 per ccn: for 
some lower qualities) will thus increase. up to the 
higher-quality grades that use mostly primary wood 
fibre. less use of any chlorine or chlorine compounds 
in pulp bleaching may also mean the introduction of 
less-white paper. and this may be sold and branded as 
more "environmentally friendly .. to consumers. 

A related subject is the increasing importance of 
ISO 9000. the quality assurance standard. This is a 
guarantee that a product of agreed qualities will be 
consistently supplied under agreed conditions and on 
time. It is becoming widespread in the paper industry 
in Europe where more customers arc considering it an 
essential factor when selecting suppliers. And now it is 
not confined to suppliers of felts and fabric for paper 
machines and packaging boltrd mills. both of which 
initiated the trend. but is spreading to other equip­
ment suppliers. such as white-paper producers. trans­
port companies and mark~t pulp suppliers. 

Finally. as explained in section 5 above. there is a 
need to develop lower-cost. higher-quality white paper 
to be used in books and professional journals. Despite 
the increase in computerization of library access to 
printed documents. it should not be difficult to 
cc.nstruct paper of a quality that would last several 
hundred years. 

1. S"ort- tuUI m~tli•M-t~nn outlook 

The short-term outlook for the paper industry 
generally reflects the gloomy business conditions of 
the last years. There is considerable hope and some 
justification for expecting the market for paper and 
board to improve gradually through 1992. Its perfor­
mance is closely related to the economics of Europe 
and North America; when they improve. paper sales 
usually increase fairiy soon af1er. 

In the medium term. there is an underlying belief 
that the consumption of paper will continue to 
increase. The rate of increase is probably going to be 
higher in Asia and Eastern Europe. and perhaps lower 
in Latin America. than ii is in Western Europe and 
North America, the two largest markets. 

Developments in Eastern Europe. while unccnain at 
present. offer a trcmcn<!ous opportunity for both 
paper production and consumption in the medium 
and long term. C7.echoslovakia, Hungary and Poland 
arc countries where acquisition by companies based in 
developed market economics is progressing and priva­
tization of the pulp- and paper-mill-. is under way. 
Overstaffed. using old-even ancient-machinery. with 
small paper lines. and highly polluting. many of these 
mills may not be: salvageable. But the belier and more 
modern mill.;. or parts of mills. are attracung buyer\ 
from developed market economic\. And \r.me of the 

--:.-....:· --



... --------------------- -- -

,. 
,· 

-

,· 

( 

--

\ 

miib themseh·cs arc sccltmg forcigo partners to carry 
out ambitious expansion plans. They have the advan­
tages of low-cost educated labor and a growing 
market for paper. In these three countries. in panicu­
lar. there is immediate potential for new capital 
iD\·cstment. But funhcr cast. in the independent 
republics of the former USSR. the high uncertainty 
maltcs the shon- and medium-term prospects not 
good at all. There have been announcements of some 
big new paper-machine orders. but some of these have 
run ir.to funding problems as banlts in developed 
marltct economics arc not willing to l.:nd o:t such 
projects. But the longer-term prospects for this market 
arc enormous and cannot be ignored. 

East Asia continues to be the fastest-growing region 
for this industry. But even here there have been some 
setbacks to new capital investment, and some paper 
markets arc oversupplied. The biggest short-term 
problem is the depth and length of the economic 
recession in Japan. The prices and profits for major 
paper grades are down; overcapacity is a problem and 
there arc attempts to coordinate the introduction of 
new capacity industry-wide, meaning widespread de­
lays in new expansion plans. The poor domestic 
market was a key reason why paper exports increased 
in 1991 by about 40 per cent (but from a very low 
base). while imports remained the same. a mere 4 per 
cent of total con5>umption, compared to 14 per cent in 
the United States. 

But while the industry may suffer more in Japan, 
nearby South-East Asia remains a growth area. as 
reflected in the production and apparent consumption 
of the five ASEAN countries. As shown in table V.33, 
output increased by 18 per cent in 1990, far above the 
world average. while consumption increased by 24 per 
cent. The growth situation in the individual countries 
can be summarized as follows. Indonesia, with paper 
and board production having grown by over 20 per 
cent annually in the last few years, has become the 
twenty-third biggest paper-making country in the 
world. In 1990 it produced 1.44 million tonnes, and 
has capacity which is now well over 2 million tonnes 
per year. and which should rise to over 3 million in 
1993. Government restrictions on the build-up of 
foreign debt to keep the economy from ovcrhcatiny. 

T•blc V.33. Prod1K1ioa •llcl cuawmptioa ia 
t111c ASP.AN m .. tries, 1990 

(Thousand 1onncs) 

Paper· 
Paper board 

Coun1ry !)roducuon consump11on 

lndonn1a I 438 I 371 
Thailand 877 I 192 
Malaysia 278 I OSI 
Ph1hppinn 448 S98 
S1;ig•porc 80 SIS 

TOTAi. ) 121 .. 727 

Change rrom 19119 18'N 24'k 

Snurrr: Pulp and Paper ln1ern111onal. Fact 
afld Pn<r fk)()/c 190~ (Rru~.els. Miller f'reeman 
Inc . llec-cml"Cr 19'11) 
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have delayed other major capital investment plans. 
which could double pulp and paper output by the late 
1990s. In Thailand, the demand for paper is set to 
continue growing at about 15 per cent per year from 
1990 w 1994, and to more than double over the whole 
decade. reaching 2.5 million tonnes by the year 2000. 
Consequently, new production capacity plans arc 
expected to reach about 2.48 million tonnes per year 
by the mid-1990s. 150 per cent up on 1990. Packaging­
paper expansions arc already under way and new 
machines to make white papers arc planned. In the 
Philippines, paper and board output should have risen 
by about 17 per cent per year in 1991, with the same 
rate expected in 1992. A number of expansions arc 
planned for the country's 23 mills, plus some green­
field mill projects. Paper and board consumption 
jumped by about 30 per cent in 1991 alone, although 
there have been some project delays due to a series of 
natural disasters that hit the country in 1991. In 
Malaysia, a 21 per cent growth in paper output 
occurred in 1991, and another 18 per cent is forecast 
for 1992. Three new mills arc planned with State 
approval, with further expansion at existing mills. The 
first newsprint mill is to start up in 1993. To meet its 
growing demand, imports arc set to reach 1.4 million 
tonnes by 1992, up nearly 60 per cent from 1990. 

It is here that the short- and medium-t~rm growth 
lies, while in much of the rest of the paper-making 
world such good business conditions do not prevail, 
though an improvement is expected during 1992. 

D. Agrochemicals (ISIC 351116)* 

Insecticides 
Fungicides 
Herbicides 
Disinfectants 
Growth regulators 

Agrochemicals comprise a small but important 
branch of the chemicals industry, having been placed 
in use only since the Second World War. They arc 
artificial substances used in farming to promote crop 
grow1h by neutralizing organisms such as weeds, pests 
or fungi which can interfere with plant development. 
Another (fairly small) group of agrochcmical5 arc 
plant growth regulators which act on the development 
of crops dircclly to accelerate or to otberwise :titer 
growth. They do not include fertilizers. which arc 
mainly much older-established substances !hat work 
by adding nutrients to farm soil. Another name 
sometimes used for agrochemicals is crop protection 
compounds. 

Out of total world chemical sa.es in 1990 of around 
$1,000 billion. agrochemic.~ls accounted for only a 
small fraction. amounting to about $26 billion. They 
arc: extremely important, however, in the farming 
industry. where: the: optimum ;nix of agrochemical~ 
can have: a big impact on agricultural efficiency and 
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profits. Although rough!~ 70 per cent of agrochemi­
cals arc us :d in the major industrialized countries of 
Sorth Awerica and Western Europe and in Japan. 
their use i·. growing in dc\·ctoping countries. Dc:\•clop­
mcnt anli sale of agrochemicals is dominated by 
1ran~na1ional chemicals corporations based either in 
the United Stales or in Europe. 

In recent years. agrochemicals have gone through 
an uneven period in terms of overall growth [18). 
With the farm industry in much of the industrialized 
111orld hit by overproduction. demand for agrochemi­
cals has been relatively slow. Also. many countries 
ha\·c witnessed an environmental backlash. Over-use 
of the chemicals has been linked. for instance. with 
problems of excess soil toxicity. Moreover, some 
scientists suspect that the products can. after being 
applied to crops. find their way into the food chain. 
where even in extremely small quantities it is thought 
they can produce harmful effects in humans or 
animals. Such concerns have undoubtedly acted to 
dampen product sales in recent years. especially in 
developed market economics. However. it is indis­
putable that the use of agrochemicals under properly 
monitored regulations can greatly boost agricultural 
yields by reducing plant damage caused by pests and 
weeds. Even today. with a relatively high use of 
agrochemicals especially in the industrialized world, 
the World Health Organization estimates that about a 
quarter of possible world wheat production and 
roughly one half the rice harvest is lost due 10 insects, 
weeds and plant disease. 

During the early 1990s the industry is likely lo 
experience growth of no more than a few per cent per 
year as a result of the weak state of the agriculture 
sector in many developed and developing countries. 
and also due to the environmental problems as~o­
cia1cd with the products [ 19). This situation was very 
different in the 1970s, a boom time for the industry. 
Steady growth in agricultural production in the main 
industrialized countries led to a sharp increase in the 
demand for agrochemicals. Also, in developing coun­
tries. including China. India and Pakistan, the intro­
duction of more modern agricultural techniques coinci­
ded with a steady rise in agrochemical applications . 
During the 1970s the agrochemical sector grew at 
about 6 per cent per year, but this growth abruptly 
levelled off in the early 1980s. 

The products themselves can be split roughly into 
two categories. One is the older-style chemicals (some 
of which have been on the market for 30 years or 
more) which arc non-proprietary, that is. not covered 
by patent. Jn some cases, patents had existed, but have 
elapsed. For non-patented or off- patent products. any 
company is permitted to sell them, ofren at relatively 
low prices. as no si'lgle organization owns the 
intellectual property involved in their manufacture. In 
these cases, the sales and marketing techniques invol­
ved in bringing the products to the customer arc often 
the main factors determining total revenues. For 
example the training of customers in ways to apply the 
chemicals through novel spraying methods will most 
likely have a large impact on sales. 

The second product category encompasses patented 
chemicals. where: a particular company owns a patent 
on a novel chemical entity which is the most impor­
tant ingredient in the agrochemical sold to the user. 
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The existence of a patent grants the company in 
question a monopoly right O\·cr the manufacturing 
and selling of a specific product. It also enables the 
company concerned to fix a relatively high selling 
price. maximizing profit potential. Sometimes. a com­
pany with a patented product may enter into joint 
ventures. in which it will agree to let other busincssC'.'. 
sell the product concerned (perhaps in countries where 
the first company docs not have a developed sales and 
marketing network) in exchange for a fee. 

Jn many countries the patents last 20 years. How­
ever. development tests may take seven years. in which 
case a particular chemical may be on sale only for 
about 13 years before the patent runs out and other 
companies are allowed to sell identical products. 
Many large companies spend up to IO per cent of 
revenues on research and development. This amounts 
to some $2 billion per year for the whole industry. 
Much of this work is aimed at scientific studies linked 
to ways in which specific chemicals. possibly made by 
relatively new biotechnology. can interfere with the 
growth mechanisms of agents such as weeds or fungi 
to block their growth. The particular chemical can 
also be made in such a way that it will not disrupt the 
growth of the specific crop. such as maize or wheat. 
that the scientist wants to protect. Work of this kind 
increasingly relics on genetic engineering. in which 
specific fragments of biological material arc inserted 
in a laboratory into chemicals to produce desired 
characteristics. The laboratory effort to identify chemi­
cals which can act in such a way is extremely onerous 
and is highly expensive. because of the need for high­
cost scientific equipment and skilled workers [20). 

The above explains the research part of the process 
in finding new agrochemicals. There is also the 
development part, in which field trials are used to 
assess the suitability of a chemical found in laboratory 
experiments. From this ·.vork will be gained some 
knowledge not only of the degree to which the 
products do their job (whether to stop a particular 
kind of weed attack or to prevent the development of 
a specific fungus that affects, say tomato plants), but 
also the extent to which they cause environmental 
impacts. More impacts could include, for example, the 
d~gree to which the substances (after they leach into 
water supplies) could be a danger to people or animals 
by rai~ing toxicity levels (21]. The large volumes of 
data that must be collected during development trials 
to prove that a product works and is also safe again 
creates large Rand D expenditures. Work of this kind 
is normally done in the richer developed couutrics. 
rather than in the poorer, developing countries. 

2. Markn compositio11 

Agrochemicals can be split into the following four 
basic types: weed-killers which are also called 
herbicides; insecticides; fungicides; and plant growth 
regulators. In 1960 the total agrochemical market 
(according to estimates from County NatWest 
WoodMac, a United Kingdom lltockbroker) was 
$850 million (at 1960 prices) [22]. Of this fungicides 
accounted for 40 per cent, inl'ecticides 37 per cent, 
herbicides 20 per cent, and plant growth regulators 
3 per cent. As shown in table V.34, the total world 
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Tmbk V..W. Sain o1..-lanlkab. 1'89 _. 19'11 

1989 1990 Percentage Pen:cn1age 

'.oilhon lbillion change share 

:\grochem1cals dollars) dollars) 1989-1990 1990 

llerl>ictdes It.:? 11.6 .i.2 H.9 

lnscc11cides 6.8 7.7 13 . .? .?9.2 

I' ung1c1des -1.8 .5 . .5 1.5.9 20.8 

Plan! growth 
regulators and 
01hcrs 1.-1 1.6 1-1.6 6.1 

rDTAL 24.2 26.-1 9.6 100.0 

Source: Counly :\atWest WoodMac. Agroclrmrical Stn1cc (Edinburgh. 

!991 ): and author's es11mates. 

market reached S26.4 billion in 1990. however. the 
breakdo•vn had changed significantly. As shown in 
figure V.6. the share of herbicides had risen to 
43.9 i;cr cent; insecticides had fallen to 29.2 per cent; 
fungicides took a share of just 20.8 per cent; while 
plant growth rerulators accounted for a similarly 
small proportion at 6.1 per cent. 

Much of the growth in the market over the past 30 
year~ took place in the 1960s and 1970s, when weed­
killers in particular were extensively applied in the 
agriculture industry worldwide. The chemicals have 
played a big part in the rernlution that has affected 
the industry over this period. reducing the labour 
elemenl and increasing crop yields. In the past few 
years. howe\·er. growth in the agrochemicals market 
has slowed. In 1988 the total world market stood at 
S20 billion; in 1989 it was $24.~ billion; and in 1990 
S26.4 billion. Taking into account inflation, that 
means that overall growth has been negligible. 

In terms of a breakdown of sales between different 
regions. tai>le V.35 show~ that Western Europe and 
North America account for just over one half of total 
sales between them; East Asia accounts for a further 
fifth. The shares for other regions arc given in 
figure V. 7. In !he different n:gions, sales can be 
broken down further depending on the types of 
specific agrochemicals that arc sold in each area. 
H :re. there arc marked dissimilarities between regions, 
due to the great variations in farming practices and 

Table V.35. World ....-lwininl gin by 
reP>n.1'91 

Region 

Percen1agc 
share 

Wcs1crn Europe 32 
~orlh A111crica 26 
Eas1 Asia 22 
l.11in America 8 
Eastern F.urcpc and l:SSR 7 
Rcs1 or 1hc world S 

TOTAi. 100 

Sales 
(billion 
dollars) 

8.4 
6.9 
S.8 
2.1 
2.0 
u 

26.S 

S()uru. Counly N11We11 WoodMac, 
Aphmllcal Snvic~ (f..d1nburgh, 1991); ud 
au1hor's cs1im11c1. 

Figure V.6. Sales of ag~ochemicals, 1990 

/ 
I 

Source County NatWest Woo<!Mac. Agrochemical Service I Edinburgh. 
t991 I. and authors estimates 

Figure V.7. World agrochemical sales by region, 1990 

Source Counly NatWeSI WoodMac. Agrocl>11m1cal Ser.ice (Ed1nt>ur9h 
1991). and authors estimates 
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crops grown in different parts of the world. Thus. in 
non-industrialized countries. which include many tro­
pical or semi-tropical areas where insect pests are a 
great nuisance to farmers. insecticides are highly used. 
On the other hand. North America. and to a lesser 
extent Western Europe. arc heavy users of herbicides 
in their large and intcnsi\·cly worked farms. 

Table V.36 shows that out of the 1990 world 
herbicide market of $11.6 billion. about one third is 
accounted for by sales in the United States alone. 
Western Europe accounts for nearly 30 per cent and 
East Asia 15 per cent. The picture is completely 
different for insecticides, where only 18 per cent of the 
$7.6 billion market stems from the United States. 
Sales in Western Europe take up a fifth of this market, 
while East Asia accounts for the largest share at 
30 per cent. In fungicides (total market $5.5 billion), 
the United States is the leader in terms of sales, with 
sales accounting for about half the total. 

Because of great differences in the types of crop 
grown in specific parts of the world and due to 
particular climatic conditions in the individual regions, 
some parts of the globe arc much more likely to 
require larger quantities of certain types of agro­
chemicals than others. Thus in East Asia, herbicides, 
insecticides and fungicides for rice, a staple crop of the 
region, arc all extremely important. However, few 
agrochemicals arc used for cereals in this region, 
because cereals form only a small proportion of the 
crop base. Herbicides and fungicides for cereals arc 
extremely important in North America and Western 
and Eastern Europe and the USSR. Insecticides and 
herbicides for cotton arc significant in the U nitcd 
States and in much of East Asia, but not in Western 
Europe, where cotton is not an important crop (small 
volumes arc sold in Eastern Europe and the former 
USSR). 

.J. Major compuni~s in th~ global ind11stry 

The leading agrochemical companies in terms of 
sales arc all from the North and long-established. The 
industry has shown remarkable stability over the past 
10 years. with very few changes among the top firms. 
Between 1980 and 1990 there has been just one change 
in terms of companies leaving the top 10: Schering of 
Germany has entered this group in place of Royal 
Dutch/Shell. the Anglo-Dutch chemicals company. It 

Herbicides 

Counrry ind Billion Pcrccn11gc 
region dollar1 5hare 

Unired S111cs 3.7 33 
Wcs1crn Europe 3.1 26 
Eur Asi1 1.7 IS 
Lalin America 1.1 9 
Eanern Europe 
and USSR 1.1 9 
Rut o( the world 0.9 8 

TOTAL 11.6 100 

is also notable that all except one of the top 
10 companies arc divisions of chemical transnational 
corporations. which obtain the rest of their sal~ from 
various other types of chemical products. The excep­
tion is DowElanco. the sixth biggest company, which 
was formed in 1989 in a merger of the agrochemicals 
divisions of Dow Chemical and Eli Lilly. two United 
States chemicals firms. 

As indicated in table V.37. the largest company is 
Ciba-Geigy of Switzerland with just over 15 per cent 
of the world market. The next biggest is Imperial 
Chemical Industries (ICI) of the United Kingdom, 
with 13. I per cent. Then comes Bayer of Germany and 
Rhone-Poulenc of France, both of which have about 
12 per cent of the world market. Of the top IO 
companies, none, except DowElanco, has more than 
about a quarter of its total revenues coming from 
agrochemicals. DowElanco is a speciality pla3 er in the 
agrochemicals field and produces agrochemicals ex­
clusively. The fact that all the other companies derive 
only a relatively small part of their overall sales from 
this product illustrates that most big companies in 
aj!rochcmicals view this product field as one that is 
highly compatible with the other kinds of materials 
they sell. 

The profitability of the industry ;s difficult to assess 
because most of the large companies in the field do 
not break down profits between different divisions of 
their total businesses. However, in the 1960s and 
1970s, profitability was known to be high as the 
market for agrochemicals was expanding rapidly and 
companies could gain large financial returns on 
products that had emerged from development and 
which were legally protected by patents. In the early 
1980s there was some attempt at rationalizing the 
business, with a number of take-overs. For example, 
ICI bought Stauffer of the United States, a chemicals 
group which combined a large agrochemical opera­
tion. Also, Rhone-Poulenc bought the agrochemical 
units of two United States companies, Mobil and 
Union Carbide, and Du Pont bought Shell's agro­
chemical operations in the United States. More 
recently. however, much of this merger activity has 
ground to a halt. The only major merger of note was 
that between the agrochemical operations of Eli Lilly 
and Dow Chemical. Sandoz of Switzerland and 
Schcring of Germany agreed in 1989 to a similar 
venture, but the two sides reversed their decision, after 
failing to settle terms. 

Insecticide' Fungicidcs 

Billion Percen11ge Billion Percen11ge 
dollars share dollars share 

1.4 18 2.7 48 
1.7 22 l.S 28 
22 30 0.3 6 
0.6 9 0.4 7 

o.s 7 0.2 4 
1.2 14 0.4 7 

7.6 100 s.s JOO 

Sourc~: County N11WeS'I WoodMac, Agrocltmrical StrVict (Edinburgh, 1991 ); and 1utllor'uarim11es. 
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Tllllk \'.37. Top 10 ~!lie ill~ I"' 

~lcs 

(billion Percr.n 1age 

Company and country dollars) sbarc 

C1ba-(iei~y (Switzerland) :?.8 lS.9 

lCI (L'nited Kingdom) :?.3 13.l 

Bayer (Germany. Federal Republic of) 2.2 l:?.S 

Rhone-Poulenc (France) :?.O 11.4 

Du Pont (l'nited States) 1.7 9.6 

DowElanco (L'nited States) 1.s!i 8.S 

Monsanto (t:nited States) LS 8.5 

Hoechst (Germany. Federal Republic of) 1.4 8.0 

BASF (Germany. Federal Republic of) 1.3 7.4 

Schering (Germany. federal Republic of) 0.9 5.1 

TOTAL 17.6 100.0 

Soun:t: County NatWest WoodMac. Agrochmlical Smict (Edinburgh. 1991); 
and author's estimates. 
!l Refers to sales of Eli Lilly alone as DowElanco was formed only in 1989. 

In the late 1980s profitability fluctuated, because of 
the slow-down in the world agriculture industry, 
environmental problems and tm;ghcr competition 
between companies. In the 1990s, many in the 
industry expect Japanese companies, which at present 
arc only minor players in the world business, to play a 
more dominant role. The main way they could 
progress is through joint venture deals and marketing 
arrangements with established United States or Euro­
pean companies. In this way the leading Japanese 
agrochemical companies, including Sumitomo, Mitsui 
Toatsu. Nippon Kyaku, Kumiai, Hokko and Takeda, 
may be able to get a foothold in other pans of the 
world beyond their local East Asian markets. If this 
happens. these companies would be following in the 
footsteps of Japanese pharmaceutical companies, 
which are anempting to gain foreign partners to help 
them to market their products in Western Europe and 
North America. 

4. Man11fact11ring capacity of d'vdoping co11ntri's 

(a) Countries without manufacturing facilities 

Developing countries can be classified according to 
the stage of development of their pesticide industry. 
Countries with a small domestic market usually 
belong to this group. The low level of pesticide 
utilization or a geographically limited area of use 
prevents any economical manufacturing activity. If the 
specific consumption is low, but the potential size of 
the market large enough. prospective inventors should 
import and distribute pesticide preparations, and start 
acquiring experience in registration and quality con­
trol procedures. 

(b) C ountrie.1 with formulation plants 

Where the use of pesticides has reached a certain 
level, depending on the size of the pesticide market 
and specific consumption, local formulation is esta­
blished. Many countries are hampered by the lack of 
availabilily of active ingredienls. 

(c) Countries with active ingredient manufacture 

Production of inorganic pesticides is not regarded 
as active ingredient manufacture, because this can be 
done in nearly any country where demand exists and 
raw materials are available. The small number of 
countries that belong to this group suggests that a 
relatively developed organic chemicals industry is a 
prerequisite tor the domestic production of pesticide 
active ingredients. A few of those countries already 
expon, and are building up a regional market presence. 

(d) Countries with research capabilities 
for the development of neK· active ingredients 

Research is costly, time-consuming and concen­
trated in the large research centres of market-leading 
enterprises [23). To move from the manufacturing of 
active ingredients to the development of original 
produrts is the first step from a domestic to an 
international industry. Some of the developing coun­
tries engaged in pesticide chemical production might 
have the capability to discover new active ingredients, 
but none has the venture capital or professional 
expertise needed to develop full pesticide products for 
worldwide marketing. 

( e) CountrieJ 11'ith capabilitieJ for 
1rorfd1dde marketin~ acti~·ity 

International trade is even more concentrated than 
production, and it is very expensive to build up an 
international marketing organization. Enterprises in 
developing countries might increase their moderate 
exports to surrounding countries, but none will reach 
global sales status in the coming decade. 

5. Link witll ogro·ind11stry 

The $26 billion market in 1990 for agrochemicals 
can be split up mainly between cighl big-selling crop 
types [ 18). Table V.38 lists them in descending order 
of importance: fruit and vegetables including vine, 
cereals. rice, couon. mai1e, soy beans. sugar beets and 
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Tolal val~ oC 
applied acrod1cminls Perccn1acc 

Crop (billion dollars) sllare 

l'ru1! and vccc1ablcs 6.3 24.0 
Cereals 4.6 17.1 
Rice 3.0 11-7 
Co non 2.7 10.3 
Maize 2.4 9.3 
Soy beans I.I 7.1 
Sucu beer 0.9 3.3 
Rape-seed oil 0.5 1.9 
Otber 3.8 14.6 

TOTAL 26.0 100.0 

Saoau: County Na1Wcs1 WoodMac. ~al ~ 
(Edinburcb. 1991); and autbor's cs1ima1cs. 

rape-seed oil. As shown in table V.39, it is possible to 
give a rough breakdown for each crop type of the 
value of all agrochemicals used each year, split 
between the three main agrochemical groups-herbi­
cides. insecticides and fungicides. In considering the 
breakdown of sales for the three main agrochemical 
groups split between different crop types, herbicides 
stand out with a relatively even spread between the 
individual crops. Of the total herbicides market, 
cereals account for the biggest share at 20.5 per cent. 
After this. fruit and vegetables, maize and soy beans 
all account for a roughly equal share of around 14 per 
cent. Then rice. cotton, sugar beet and rape-seed oil 
each have somewhat smaller shares. 

For insecticides, the position is much more skewed. 
Fruit and vegetables account for nearly one third of 
the total insecticide market, with cotton taking up just 
under a quarter. With these two crop types accounting 
for slightly more than a half of the total insecticide 
market. rice is the next largest crop in terms of sales, 
accounting for 16.3 per cent. The rest is shared out in 
fairly small proportions mainly between maize, soy 
beans, cereals and sugar beets, with sales of insecticide 
applied to rape-seed oil not being particularly signifi­
cant. In the case of fungicides, the breakdown of sales 
is still more uncvc11. Just three crop types, fruit and 
vcgetal:les, cereals and rice, account for nearly 90 per 
cent of the total fungicides market. The two crop 
types consisting of fruit and vegetables and of cereals 
each account for more than 30 per cent of the total 
market. 

Another way to view the industry is to consider the 
main types of products, split up in terms of sales of a 
specific crop and its related agrochemical type. The 
top 14 types given in table V.40 account for roughly 
three quarters of world sales. While it is important to 
look in further detail at the above major crops, there 
arc hundreds of different agrochemicals, split between 
many particular uses or combination of uses among 
these crops. Figure V.8 illustrates the more important 
crop and chemical combinations. For example, some 
agrochemicals arc specificall)' hct bicidcs for applica­
tion with wheat, while some combine a role as 
fungicide for maize with one of acting as a fungicide 
with another crop such as soy bean. Each agrochemi­
cal has a generic or chemical name. This describes the 
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Table V .39. Bn:Udolra al apodlcaiml .arkta bJ 

crop lJpc. 1990 

Markel and Percentage of Value 
crop world sales (billion dollars) 

Herbicide market 
Cereals 20.S 2.4 
Maize lS.7 I.I 
Fruit and ..cgc1ablcs 14.4 1.7 
Soy beans IS.7 l.S 
Rice 7.8 0.9 
Sugar bccl 4.4 O.S 
Collon 4.3 O.S 
Rape-seed oil 2.6 0.3 
Otbers 16.8 1.9 

TOTAL 100.0 11.S 

lnscc1icidc market 
Fruit and vegetables 28.S 2.2 
Cotton 22.8 1.7 
Rice 16.3 1.2 
Maize 7.1 O.S 
Cereals 4.0 0.3 
Sugar beet 2.9 0.2 
Soy beans 2.9 0.2 
Others IS. I I.I 

Total 100.0 7.4 

Fungicide market 
Frui1 and vegetables 39.4 2.2 
Cereals 33.0 1.8 
Rice 14.S 0.8 
Others 12.7 0.7 

Total 100.()11 s.s 

Sourc~: County NatWest WoodMac. Agrochnnical Sm·ice 
(Edinburgh. 1991); and author's estimates. 
!I Figure may not add to total due to rounding. 

Table VAO. Maia c:rop ud ..,,,rhemic:al 
~ions, 1990 

Agrochemical 
type 

Cereal herbicides 
Fruit and vegetables 

insecticides 
Fruit and vegetables 
insecticides 

Maize herbicides 
Cereal fungicides 
Collon insecticides 
fruit and vegetables 

herbicides 
Soy-bean herbicidca 
Rice insecticidca 
Rice herbicides 
Rice fungicides 
Maize insecticides 
Sugar-beet herbicides 
Collon herbicides 

Sales 
(billion dollars) 

2.4 

2.2 

2.2 
1.8 
1.8 
1.7 

1.6 
l.S 
1.2 
0.9 
0.8 
o.s 
o.s 
O.S 

Souru: County N1tWe11 WoodMac. 
Alf'OCllmUcal Sm'lu (f.dinburgh. 1991 ); and 
1u1hor'1 ulim1te1. 
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CerNI :.ertJicideS 

Fruit and~ 
ir1SeC1JOdes .. ------------ -----------------·------------------------ --------------------· 

Fruit and vegetableS 
!ungicides 

Maize herbiodes 

Cotton insecticides 

Frwt and vegelab!eS 
herbiodeS ----------------- -------------- --··· ----------------------------

Soy-bean hei1:licides -------------- ----------------------------- - .. ------------

Rice inSecticides 

Maize inSeClicideS 

Sugar -beet hertlicides 

Cotton herbicldeS 

0 0.5 1.5 2 2.5 

Billions of dollars 

Source County NatWest WoodMac. Agrochemical Service (Edinburgh. 1991). and authors estimates 

material scientifically. It may also have a commercial 
name given to it by the company marketing the 
material. That applies especially if the product is 
proprietary or covered by a patent, in which case the 
company selling the material is likely to market it 
vigorously and attach particular importance to the 
choice of its commercial name. Finally. the product is 
likely to belong to a particular class of chemicals. 
which provides it with yet another name. 

fo take an example, one of the top-selling agro­
chemicals with world sales in 1987 of $640 million is 
atrazinc, an off-patent herbicide made by a number of 
companies, including Ciba-Geigy. It first went on sale 
in 1957 and belongs to the general chemical class of 
the triazincs. A second illustration is glyphosphatc, a 
herbicide made by Monsanto and on sale ~ince 1972. 
In 1987 it had sales estimated at $620 million and was 
the world's biggest-selling proprietary agrochemical. 
Its commercial name is Roundup and it belongs to the 
organophosphorus class. Roundup has only recently 
gone off patent. Another big-selling chemical is 
methyl parathion, an old-established material which 
first went on sale in the late 1940s. This is another 
organophosphorus material, which is sold by Bayer 
together with a number of other companies. A fourth 
example is paraquat, which has been given the 
commercial name gramoxonc and is sold by ICI. Its 
chemical class is the bipyridyl family. 

(a) Fruit and vtgttablts 

Fruit and vegetables can be considered the most 
important crop in terms of sales and use of agro-

chemicals. In 1990 they accounted for about a quarter 
of total world agrochemical sales, because of the large 
spread of types of crops grown and their relatively 
high value. Particularly in the industrialized world, 
farmers find it cost-effective to apply agrochemicals in 
a rigorous fashion to boost yields, particularly for 
high-value crops such as vines and citrus fruit. All the 
main agrochemical types, insecticides, fungicides and 
herbicides, arc highly important in this sector, and 
they each account for roughly a third of the total 
market for agrochemicals used in producing fruit and 
vegetables. 

In 1990, total world fruit and vegetable production 
came to some 1.5 billion tonnes, according to industry 
estimates. Of this, 40 per cent was roots and tubers 
(mainly potatoes), 30 per cent other vegetables, 25 per 
cent fruits of various descriptions, and 4 per cent 
pulses such as peas. Of the $6.3 billion world market 
in 1990 for agrochemicals applied to fruit and 
vegetables, vines accounted for the largest single 
share, about 18 per cent [I). The next most importeant 
crop in terms of agrochemical application in this 
category was citrus fruit with a 13 per cent share. 
Apples take up 11 per cent, as do potatoes. The large 
amount of agrochemicals that arc channelled to 
potatoes is mainly due to the extremely large volumes 
of these crops produced each year, rather than to their 
high value. 

Concerning the regions of the world that arc the 
most important users of agrochemicals applied to fruit 
and vegetables, Western Europe is the largest. account· 
ing for a third of all agrochemical consumption. Next 
is East Asia with 24 per cent, followed by the United 
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States with 18 per cent: Eastern Europe and the 
former USSR takes up 10 per cent. 

Insecticide use in the production of fruit and 
vegetables has grown extremely quickly in ~nt years 
and is no~ roughly equal in volume to fungicides. a 
field which a few years ago was the dominant sector. 
Both these areas in 1990 accounted for world sales of 
about S2.2 billion. Vines account for about 30 per cent 
of total fungicide sales. Apples. potatoes. citrus fruits 
and nuts arc next in importance. The main markets 
arc in Europe and Japan. where weather conditions 
aid the development of the type of fungi that attack 
important fruit and vegetable crops. The kinds of 
fu;1gal attack that agrochemicals of this son can act 
against include the following: potato blight. stem 
canker and root rot, ,.hich affect many kinds of 
vegetables; apple scab and greasy rot. which affect 
citrus fruit; and nut scab and downy mildew. which 
arc harmful to grapes. Until the mid-1970s the main 
types of fungicide for fruit and vegetables had to be 
sprayed on the plants in advance, if they were to have 
any real effectiveness. They thus offered protection 
only. and had virtually no power to cure a plant which 
had already been subject to fungal attack. Since then. 
however. agrochemical producers have developed so 
called "systemic .. products that act directly on fungal 
disease. These systemic products have taken a large 
share of the market in recent years. 

The old. purely protective type of products were 
simple to make and low in value. based on substances 
such as sulphur. inorganic copper-based compounds, 
and organic products containing sulphur. In this last 
category come dithiocarbamates and captan. Such 
materials arc still used in large quantities, particularly 
in vine-growing. Dithiocarbamatcs, which also arc 
used on a large scale to protect against potato blight, 
constitute the biggest single type of fungicide for fruit 
and vegetables. In 1990, sales of these products were 
about $550 million. Organic fungicides (another non­
systcmic category) arc the next most important class, 
with sales in 1990 valued at $380 million. 

Important systemic products developed recently 
include carbcndazim-type chemicals such as Bcnlatc 
(Du Pont), Bavistin (BASF), Derosa! (Hoechst) and 
Nimrod (ICI). Particularly important has been the 
introduction of a specific type of fungicide to cure 
downy mildew in vines, which at one time damaged a 
large percentage of vines in Europe. Chemicals aimed 
at this disease include Alicttc (Rhone-Poulenc), Curzatc 
(Du Pont) and Fongarid (Ciba-Geigy). One problem 
with systemic products of this kind is that specific 
crop strains can develop resistance to the chemicals, 
which acts as a spur to new research to find 
alternatives. One fairly new class of systemic fungi­
cides includes the so-called triazolcs, which act directly 
against a range of fungal diseases. Such products 
include Score (Ciba-Geigy). Folicur (Bayer), Anvil 
(ICI), Punch (Du Pont) and Alto (Sandoz). This class 
of systemic fungicides is the fastest-growing arr.a; 
roughly two fifths of the market in fruit and vegetable 
fungicides are accounted for by such products. 

When we speak of fruit and vegetable insecticides, 
1hc breakdown or spread between different crops is 
similar to that of fungicides. Citrus fruits, however, 
arc marginally more important in this area than vines, 
apples and potatoes, since they account for nearly one 

290 

fifth of the total market for fruit and vegetable 
insecticides. In terms of geographical spread. East 
Asia takes up 30 per cent of total sales. with Western 
Europe accounting for 2S per cent and the: United 
States 18 per cent. 

About a quarter of the market for fruit and 
vegetable insecticides with sales of $500 million 
includes products that arc specifically used to ward off 
attack by mites. They do this by attacking mites in 
their various stages of life, from larvae through 
various development phases to adulthood. While 
established organophosphorus compounds such as 
dimcthoatc and ethion arc important in this area. their 
use is subject to growing restrictions. on the grounds 
that such chemicals can be health hazards if they find 
their way in large concentrations into the human food 
chain. Other important classes of products in the 
insecticide sector include cart-amatc compounds. in­
cluding alicarb. carbofuran. carbosulfan and metho­
myl. These arc normally applied to the soil to kill off 
insects that breed and live there, and arc used to 
protect a range of crops including potatoes. citrus. 
vines and nuts. 

Also important are the pyrethroids, which arc 
applied generally to leaves. Compared with other 
kinds of insecticides. they last for a relatively long 
time after spraying and thus involve labour costs. 
Chemicals in this category include cyfluthrin, fen­
valcratc, fluvalinate and permcthrin. A pyrethroid 
called Rody. made by Sumitomo, is considered to be a 
highly promising product in this sector. particularly in 
the Japanese vegetable market. Other pyrethroids 
include Asana (Du Pont/Sumitomo), Bulldock (Bayer), 
Force (ICI), Scount (Hoechst), Talstar (FMC) and 
Trcvon (Mitsui Toatsu). 

Fruit and vegetables herbicides arc less important 
than either the fungicides or the insecticides. None the 
less the f arc still very big in the overall agrochemicals 
industry, with total world sales at $1.7 billion in 1990. 
Western Europe accounts for about a third of sales in 
this field. They are split fairly evenly among big­
selling crops including vines. apples, nuts, potatoes 
and citrus. Generally. farmers have not bothered too 
much with weed control applied to these crops; 
however. awareness in recent years has resulted in 
regularly increasing sales. Typically, farmers have 
staned to use herbicides for fruit and vegetables that 
had previously been developed for other crop types, 
such as soy beans, cotton and rice. These older style 
herbicides have found uses controlling weeds for such 
crops as nuts, grapes and potatoes. Triazine products, 
including ametryne, atrazint and metribuzin, and 
simazine are included in this category. They arc used 
for apples, potatoes, soft fruits and citrus in particular. 
Other relatively long established herbicides include the 
urea series. These encompass products such as chloro­
boromuron, diuron, fluomenturon and linuon. More 
recent products applied to this sector include toluidine­
type chemicals, including trifluralin and pentimetha­
line. Orchards (soft fruit and apples) make extensive 
use of products such as tcrbacil and norflurazon. 
Herbicides used for weed control in nuts include 
bcntazonc, pendimethalin, and trifluralin. 

Regarding geographical breakdown, Western Europe 
accounts for about a third of the total market for 
herbicides used for fruit and vegetables. In France, in 
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particular. the market is large. For instance about 
80 per cent of all \'incs in France are said to be treated 
with weed-killer. The citrus industry in Western 
Europe also consumes large amounts of these products. 

(bJ Ceuals 

Just under a fifth of all agrochemicals used world­
wide a~ applied to cereals. The herbicide sector is 
easily the most important. accounting for annual sales 
of $2.4 billion in 1990. one half the total value of all 
agrochemicals applied to cereals. Fungicides are also 
extremely important, accounting for nuriy 40 per cent 
of agrochemical sales of cereals. Insecticides arc 
rclativclv unimportant with a share of just 1 per cent. 
In 1990 ·total areas planted in cereal came to 430 mil­
lion hectares. or this nearly a quarter was in the 
former USSR. India accounted for 15 per cent. China 
and the United States each 9 per cent, and Western 
Europe and Canada each about 8 per cent. In terms of 
production, the splits arc slightly different. Total 
cereal production in 1990 is estimated at 900 million 
tonnes. Of this the former USSR accounted for a fifth. 
Western Europe some 16 per cent, China 12 per cent, 
the United States 11 per cent, India 8 per cent and 
Canada 5 per cent. The share of Western Europe in 
the total value of agrochemicals applied to cereals is 
far higher than these figures would suggest. This is 
because the intensive fanning practices applied in this 
region lend themselves te; concentrated use of agro­
chemicals. Just over one half of the $4.7 billion worth 
of agrochemicals applied to cereals in 1990 were used 
in Western Europe. The next most important regions 
were Eastern Europe and the former USSR ( 13 per 
cent), North America (12 per cent) and Latin America 
(6 per cent). 

Wheat is easily the m.JSt important cereal, account­
ing for about 60 per cent of total world cereal 
production. Next in importance is barley (19 per cent), 
sorghum (6 per cent), and rye and oats (both 4 per 
cent). Two thirds of all agrochemicals applied to 
cereals arc used on wheat. Barley takes a fifth, with 
the others accounting for the remaining 14 per cent. In 
recent years agrochemical sales applied to cereals have 
grown modestly at about 3 per cent per year. 
Fungicides have seen the biggest growth, of up to 
I 0 per cent per year. 

In the area of herbicides, the sector has been 
dominated by developments in Western Europe and 
North America, which have been the scene of recent 
new product and marketing efforts by the biggest 
companies in the sector. Of the $2.4 billion annual 
sales in the sector, just over 33 per cent are in Western 
Europe and 31 per cent in North America. Eastern 
Europe and the former USSR is the next most 
important region, accounting for 12 per cent of sales. 
Different types of weed-killers are used depending on 
the kind of weeds to be controlled, for example 
grasses or broadleaf plants such as clover. Also, 
particular kinds of herbicides lend themselves to 
application at different stages in the growth of a weed. 
In the grass weed-killer area, Tribunil (Bayer) and 
llloxan (Hoechst) are among the largest sellers. 
Relatively new chemicals introduced in recent years 
include Ally (Ou Pont), a type of sulphonyl urea, and 
Assert 'American Cyanamid). 

- -1-

In the area of cereal fungicides. the world market is 
dominated by Western Europe. which accounted for 
more than three quaners of total sales of S 1.8 billion 
in 199fl. This region is home to a large portion of the 
total world effort in growing wheat. barley and oats. 
Also. intensive fanning practices and the fact that 
many kinds of fungal diseases thrive in the temperate 
climate of the region lead to a large market in 
products for resisting fungal attack. Only in those 
pans of the world where crop yields arc high is it 
generally cost effective to apply fungicides at t~ 
required concentration levels. The costs come both an 
the cllemicals thcrr..sclvcs and in the know-how and 
labour that are needed. Average wheat yields in 
Western Europe arc very high at perhaps 6 tonnes per 
hectare. That compares with the average yield in pans 
of Africa of just 0.35 tonnes per hectare. Much of the 
knack of applying fungicides lies in matching the tYl'C 
of disease to be countered with a specific chemical 
which may be tailored to combat that particular 
condition. A farmer also has to know at what 
particular stage of the development season for the 
crop in question to apply the agrochemical. Increas­
ingly, fungicides are being developed for preventive 
treatment, for use at the time of seed planting or soon 
after. 

The types of fungal attack that are important for 
cereals are many and varied, particularly fungi that 
attack the stems and roots of cereals. In this category 
are brown foot-rot, eye-spot, and sharp eye-spot. 
Diseases that affect leaves include barley yellow dwarf 
virus, brown rust, powdery mildew, septonia leafspot, 
snow rot and yellow rust. Particularly damaging are 
forms of fungal attack which strike at the ears of 
barley. wheat and oats. Such forms may make their 
appearance at a relatively late stage of the growing 
season, when the farmer may be least expecting it. 
Fungi of this son include black mould, ear blight. 
ergot, glume blotch, grey mould, loose smut and 
powdery mildew. Among the best known fungicides 
for use with cereals are Bayleton (Bayer), which is 
effective against mildew and rust disease; Tilt (Ciba­
Geigy) and Radar (ICI), which control cereal foliar 
diseases such as glume, leaf blotch, mildew, net blotch 
and rusts; Sportak (Scherin~) which can be used to 
treat seeds prior to planting and wards off attack by 
eycspot; and others, such as Impact ~ICI). Calixin 
(BASF), Punch (Du Pont) and Pa~rol (ICI). 

Within the dominant Westerr European market for 
these products three countries arc easily the most 
important, namely France, Germany and United 
Kingdom. Of the total Western European market of 
$1.4 billion in 1990, France accounted for $580 mil­
lion, the Federal Republic of Germany $330 million 
and the United Kingdom $220 million. 

(c) Rice 

Rice is a crop found predominantly in East Asia, so 
it is unsurprising that the largest use of agrochemicals 
for the rice plant is in this region. However, within 
this region there arc interesting discrepancies between 
countries in terms of their use of agrochemicals for 
this crop. Japan is responsible for only a small part of 
world rice production, but uses a large volume of 
agrochemicals to boost yields. In the years between 
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1960 and 1990 the global area given over to rice 
planting has increased by a fifib. That rate of increase 
~ill probably continue in the future. as more prodoc­
tion is required to feed a rapidly rising population. 
O"·er the 30-year period. rising yields have caused the 
production of the crop to double. This bas been the 
result of a greater use of agrochemicals. togetl:er with 
better general cultivation techniques. 

Of the total area ( 146 million hectares) used 
worldwide for rice-growing in 1990. India accounted 
for 29 per cent. China 22 per cent. Bangladesh. 
Thailand and Indonesia each 1 per cent. and Japan 
just I per cent. Total world rice production in the 
same year was estimated at 350 million tonnes. Out of 
this the share of China was 37 per cent. India 21 per 
cent. Indonesia 8 per cent, Bangladesh 5 per cent. 
Thailand 4 per cent and Japan 3 per cent. 

Total rice agrochemical sales -.ere SJ_ ( billion in 
1990. with Japan accounting for 47 per cent. China 
8 per cent. India 1 per cent and Indonesia 5 per cent. 
Although the United States accounts for less than 
l per cent of the global planted area. it maintained 
4.6 per cent of the agrochemical rice market in terms 
of sales. The Republic of Korea is responsible for 
8 per cent of sales despite having a very small area of 
rice planting_ 

The key agrochemical product is insecticides, which 
accounts for 40 per cent of the total market_ Herbi­
cides account for 30 per cent and fungicides 25 per 
cent. Of the total insecticide market of $1.2 billion, 
Japan accounts for about 35 per cent. with China and 
India each responsible tor about 14 per cent. There 
arc many kinds of rice insect pests, some of which arc 
especially virulent. They include black rice bugs, green 
lcafboppcrs, leaf beetles, leaf-miners, leaf-rollers, rice 
gall midges, rice skippers, stem borers, stem maggots, 
stalk borers, water weevils, yellow rice borers as well 
as many varieties of beetles, caterpillars, maggots, 
mites and rootworms. The single most important pest 
is the brown planthopper, particularly in India, 
Indonesia, Japan and northern Australia. 

Different kinds of pests lend themselves to control 
by specific insecticides. Hence borers arc best eradi­
cated by organophosphate products. Hoppers can be 
killed relatively easily using carbamatc insecticides. 
Large-selling organophosphates include diazinon or 
Basudin (Ciba-Geigy); fenitrothion, a generic product 
of which there arc several trade names, including 
Folithion (Bayer) and Sumithion (Sumitomo); and 
phenthoatc. Useful carbamatc products include car­
baryl, cartap, otherwise known by its trade name of 
Padan (Takeda) and isoprocarb. Important companies 
in the rice insecticides market include Hokko, Kumiai, 
Mitsubishi, Sumitomo and Takeda, all of which arc in 
Japan. Others are Bayer, Ciba-Geigy, Rhone-Poulenc 
and Shell. 

Weed-killers for use in rice production accounted 
for sales of about SI billion in 1990. Of thi~ 60 per 
cent was in Japan. Among the biggest-selling products 
are Londax (generic name: bensulfuron-methyl; made 
by Du Pont), Machete (butachlor; Monsanto), Ordram 
(molinatc; ICI and Kashima), Ronstat (oxadiann; 
RhOne-Poulenc and Showa Rhodia) and Saturn (thio­
bencar; Kumiai). Such materials can be 5prayed on 
rice paddies at various times after rice is planted, with 
different chemicals applied at different times. Some-

times mixtures arc used to obtain optimum control of 
specific types of weeds. 

In the fungicide market. Japan accounted for 
approximately one half the total sales of $750 million 
in 1990. Common rice diseases include bakanac, 
blight. bordered sheath blight, brown sclerotium 
disease, discoloured grain, leaf blast. murcnae. sheath 
brown rot and stem rot. In the 1950s such diseases 
were countered in Japan with organomercury com­
pounds. most of which have since been withdrawn 
following health scares. To replace these. manufac­
turers have introduced effective compounds such as 
antibiotics, orpnocblorines and orpnopbospbates. 
However, in some cases the insects that have been 
earmarked for control by these products have de­
veloped resistance to the chemicals. again causing 
problems to farmers. Rice is tM third largest market 
(after fruit and vegetables and wheat) for fungicides. 
lmponant products include Bean (generic name: 
tricydazole; made by DowElanco), Fuji-One (isopr~ 
thiolane; Nihon Nohyaku), Hinosan (edifenphos; 
Bayer), Kitazin-P (IBP; Kumiai), Moncut (flutolanil; 
Nihon Nohyaku). Monguard (dicolmezine; Sankyo), 
Oryzemate (probenazole; Hokko) and Tachigarcn 
(hymexazole; Sankyo). 

(d) Collon 

Cotton is an extremely important cash crop for 
many developing countries. About four fifths is grown 
in virtually every country between the latitudes of 
40° north and 20" south. The crop is important not 
just as a way of providing hard-currency export 
earnings, but, especially in China and India, as an 
input to the local textile industry. China, the United 
States, the former USSR and India arc the most 
important areas for cotton production. In 1990 world 
production was estimated to be 19 million tonnes. Of 
this, 22 pa cent was from China, 17 per cent from the 
United States, 14 per cent from the former USSR and 
12 per cent from India. Among smaller producers, 
Pakistan accounted for 8 per cent, Brazil 4 per cent, 
and a large number of other countries 23 per cent. As 
might be expected, the United States accounts for a 
much larger share of agrochemical use than other 
regions. The United States was responsible for a 
quarter of world sales of cotton agrochemicals, 
totalling $2.7 billion in 1990. Next came the former 
USSR with 18 per cent, then India ( 11 per cent), 
China (9 per cent), Pakistan (5 per cent) and Brazil 
(4 per cent). Insecticides are by far the largest selling 
agrochemicals, accounting for 64 per cent of total 
sales of agrochemicals for cotton. Herbicides account 
for 18 per cent an<! fungicides just 4 per cent, with 
other types of agrochemicals (mainly plant growth 
regulators) responsible for the remainder. Cotton 
plant growth regulators are among the most important 
chemicals of this type. 

Total Siales of insecticides in 1990 were SI. 7 billion. 
The United States and the former USSR each ac­
counted for roughly 20 per cent of this, and both 
China and India 12 per cent. There is a long list of 
insects that attack cotton, including aphids, boll­
worms, caterpillars, cotton borers, green vegetable 
bugs, leafworms, spider mites, thrips and white tlies. 
Large-selling insecticides for this crop include methyl 
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and ethyl parathions. •·hich are an early kind of 
organopho.>sphate product sold by se""Cral companies. 
among them Bayer. They work by killing insects such 
as the boli-wtt,.il after di~•ion. Another old product 
available cheaply in developing countries is DDT. an 
organochlorine-bascd product. It is similar in opera­
lion to Endrin (Shell). A more modem organopbos­
phate is monocrotophos. one form of which is sold 
under the 1rade name Nuvacron (Ciba-Geigy). 01her 
forms are called Azodrin (Shell and DuPont). Zolone 
(phosalonc: Rhone-Poulenc). and Curacr..>n. an orga­
nophosphate made by Ciba-Geigy. that works best 
against mites and other pests that damage plants by 
chewing into stems or by slow sucking. 

Among the most modem and fasi-growing products 
are the pyrcthroid insecticides. which demonstrate 
grea1 flexibility in attacking a wide range of insecti­
cides. Among the companies selling these products are 
Bayer. ICI. Shell and Sumitomo. One problem about 
the pyrethroid products. however. is that some impor­
lant insects have started to develop resistance to them. 
Difficulties of this sort have bttn reported in the 
1980s in Australia. Colombia. Thailand. Turkey and 
the United States. 

Cotton herbicides are far less important than the 
insecticides. This reflects the fact that in many 
developing countries where cotton is grown. weeding 
is done by hand. Of the total world market of 
$500 million in 1990. nearly two fifths are accounted 
for by the United States and one quarter by the 
former USSR. The main products can be divided into 
three types: toluidincs (also called dinitroanillines). 
arsonatcs and ureas. The toluidincs include Treflan 
(DowElanco) and Prowl. which is sometimes called 
Stomp. and is sold by a variety of companies. Among 
the arsonates are monosodium acid methanearsonate 
and disodium methanearsonate, sold by a variety of 
companies. The ureas include diuron (trade name 
Karmex; made by Du Pont), fluometuron (Cotoran; 
Ciba-Geigy) and norflurazon (Zorial; Sllndoz). 

(e) Maiu 

Maize is highly important as a human food (espe­
cially in many developing countries), as a feed 
material for the manufacture of com syrup and 
sweeteners and maize flour, and as an animal food. In 
1990 total production was 470 million tonnes. About 
40 per cent of this was in the United Sates and 17 per 
cent in China. Africa. Latin America, the former 
USSR and Western Europe each accounted for about 
7 per cent. Total sales of agrochemicals for this crop 
in 1990 was $2.2 billion, 60 per cent accounted for by 
the United States and 22 per cent spread between 
Europe and the former USSR. Africa, Brazil and 
China were also large markets. Herbicides con:.Litute 
the most important part (roughly 75 per cent) of 
overall sales of agrochemicals applied to maize. 

Among important products in the herbicide sector 
with total sales in 1990 of about $1.8 billion are 
atrazine (trade name Aatru; sold by Ciba-Geigy) and 
alachlor (lasso; Monsanto). Ocher products are bro­
moxynil (Buctril; RMne-Poulenc). cyanazine (Bladex; 
Shell/Du Pont), metolachlor (Dual; Ciba-Geigy) and 
pendimethalin (Prowl; American Cyanamid). Most of 
these products are aimed at the two basic types of 
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weed 1ha1 are found to ha,.-e a big disrupli\-e effect on 
maize grow1h. grass and broad-leaved plants such as 
dover. Often these herbicides are used in mixtures so 
that 1heir application can be tailored to suil particular 
problems of varieties of weeds growing in specific 
dima1es. 

Maize insecticides (tolal sales in 1990 of $500 mil­
lion) include carbofuran. one type of which is called 
Furadan and is sold by FMC. Ano1her type is called 
Cura1err. sold by Sayer. The latter is effective against 
soil insects such as rootworm and also leaf insects 
including borers and flea beetles. Also important are 
fonofos (Dyfonate. ICI). terbufos (Counler. American 
Cyanamid) and Lindane (RhOnc-Poulenc). 

(f) Soy beans 

The world production of soy beans in 1990 was 
105 million 1onncs. Of this half was in the United 
States. 17 per cem in Brazil and IO per cent each in 
China and Argentina. The areas where soy beans grow 
are often 1he same latitudes where maize is produced. 
and farmers often grow the two crops in adjacent 
fields. Soy beans are grown bolh for food production 
and for oil. The oil can be used in a varie1y of edible 
and inedible products. In terms of agrochemical 
usage. the United Slates dominates, accounting for 
60 per cent of the $1.8 billion sales of soy-bean agro­
chemicals in 1990. Herbicides account for four fifths 
of total sales. insecticides 12 per cent. and fungicides 
6 per cent. The large-selling herbicides include ala­
chlor (lasso; made by Monsan10). acifluorfen (one 
form of which is marke1ed as Blazer by BASF and 
another as Tackle by Rhone-Poulenc). bentazone 
(Basagram; BASF). imazaquin (Scepter; American 
Cyanamid). metribuzin (Secor; Bayer) and trifluralin 
(Treflan; DowElanco). 

( g) Sugar buts 

About 40 million tonnes of sugar beets were pro­
duced globally in 1990. Eastern Europe (including the 
former USSR) and Western Europe each accounted 
for about 40 per cent of the total, with 1he United 
States and China accounting for relatively small 
fractions of about 8 per cent and 2 per cenl, 
respectively. Total agrochemical sales were $900 mil­
lion, and of this herbicides accounted for 60 per cent, 
insecticides 30 per cent and fungicides lO per cent. Of 
the total market for agrochemicals, Western Europe 
makes 60 per cent of the sales, Eastern Europe 20 per 
cent. and the United States 9 per cent. Principal sugar­
beet herbicides are clopyralid (trade name: Lontrel; 
madr by DowElanco), diallate (Avadex; Monsanto) 
and metamitron (Goltrix; Bayer). Such products are 
particularly good at controlling the various grass types 
that can hinder sugar-beet growth. 

(It) Rape-sud 11il 

Total world production of rape-seed oil was 23 mil­
lion tonnes in 1990, split between China (27 per cent), 
Western Europe (25 per cent), India (16 per cent), 
Canada (14 per cent). and Eastern Europe and the 
former USSR (9 per cent). Western Europe accounted 
for about 60 per cent of the $500 million total ~ales in 
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1990 er agrochemicals :&:med at this crop. H~ 
accounted for 60 per cent or all sales. with fungicides 
roponsiblc for 19 per cent and insecticides 13 per 
cent. Principal rape-seed herbicides include carbcta­
midc ( tradc name: LcguraiM, made by Rhone-Poulenc). 
diclofop methyl (Hocgras.s; Hoechst). halo1.yfop etho­
xcthyl (Verdict; DowElanco). propaquizafor (Agil; 
Dr. Maag) and propyzamide (Kerb; Rohm and Haas). 

This section provides a break down of the agro­
chemical market into broad cat-:gorics classed in 
chemical terms. rather than in terms or the application 
to specific kinds of crops. Many of the products will 
be those mentioned in the last section. but they now 
arc discussed in the context of their chemical opera­
tion [l]. 

(a) H~rbicid~s 

The total world market in 1990 was SI 1.6 billion. 
The main types arc discussed below. 

T riazines had an estimated market of S l. 7 billion in 
1990. They arc generally applied directly to soil. and 
arc relatively old-established materials, the patents on 
which have elapsed or will do so over the nc1.t few 
years. As more companies arc permitted to make and 
sell these products. their prices will come down. Key 
products include 1.2.4-triazinc derivatives. such as 
Lnonc (Du Pont) and Loti1. and Scncor (both Bayer). 
These products arc extensively used to control weeds 
affecting maize. pineapple. sorghum, sugar cane and 
sugar beet. While Bayer. Du Pont and Shell arc 
important in this field. Ciba-Geigy is the main 
manufacturer. being responsible for amctrync, promc­
trync and simazinc. These arc mature products with a 
real growth rate between 1972 and 1990 estimated at 
1.9 per cent per year. 

The amides market was Sl.2 billion in 1990. These 
arc sprayed on soil for control of grasses and broad­
leaved weeds. Most of the main products arc co\.crcd 
by patents, thus making profitability high. However, 
many other products feature patents that have run out 
in recent years. and sales arc c1.pectcd to contract in 
the 1990s. The main markets arc in United States and 
South-East Asia. More than 20 products arc available. 
half of which arc important commercially. Dominant 
chemicals arc propachlor (trade name: Ramrod, made 
by Monsanto), Machete (made by Monsanto) 2nd 
alachlor (Lasso; Mon~anto). Other key companies 
include Bayer. Ciba-Geigy, Rohm and Haas, Shell, 
Shell and Rhone-Poulenc and Uniroyl. Sales grew by 
5.3 per cent per year (real growth rate, taking into 
account inflation) between 1972 and 1990. In 1990s 
they arc upectcd to fall by 2.5 per cent per year. 

The carbamatcs market was St.I billion in 1990. 
The United States accounted for about a third of 
total, Japan and Eastern Europe were also important. 
The introduction of new products in the 1980s have 
increased the size of this group, many of which arc off 
patent. ICI is one of the main companies, selling 
products such as ethyl dipropylthiocarbamatc (Eptam) 
and buylatc (Sutan). Another large-selling chemical is 
diallatc ( Avadu. Monsanto). These chemicals are 
especially important in the rice market in Japan, 

where the materials mainly sold include thiobcncarb 
(Saturn; Kumiai). Anothu important rclati,.-ely new 
product is phcnmcdipbam (lktana!; Schcring). For 
many of these products, patents have or soon will 
elapse. Growth in tbc past 30 years bas a"-eraged 
3.3 per cent per year. but during tbc 1990s grl'wth 
rates arc likdy to be near zero itt real terms. 

The ureas market was $840 million in 1990. Given a 
wide application ran~ and being fairly cheap. the 
earliest members of tbc family were invented by Du 
Pont in the 1960s. Hoechst and Ciba-Geigy arc also 
important. Key products include diuron, monuron. 
fluomcuron, cbloro1.uror., methabcnztbiazuron and 
cblorotoluron. Sales over the past 30 years have 
grown at about 0.5 per cent per year. in the 1990s. 
however. growth rates arc expected to be negative. 

Toludinc sales amounted to $830 million in 1990. 
They arc mainly used for soy bean and cotton, 
especially in the United States (60 per cent of market). 
B:-azil and Europe. T rcflan (generic name: trifluraJin. 
made by DowElanco); and Sonalan arc two largc­
sclling products; Prowl, sometimes marketed as Stomp, 
(pendimcthalin; American Cyanamid) is also impor­
tant. Between 1972 and 1990 sales grew at 3.9 per cent 
per year, but in the 1990s sales are c1.pccted to decline 
at about 2.5 per cent per year. 

Sales of hormone-acting products, which interfere 
with the hormonal balance of plants. rose to $660 mil­
lion in 1990. They can be extremely selective by 
interfering with only specific types of weeds. due to 
the way these products can be targeted at particular 
hormonal structures. These arc mainly inexpensive 
products with growth over the past 30 years amounting 
to 0.4 per cent per year. However. an e1.pectcd decline 
of 3.9 per cent was anticipated in the 1990s. 

The diazines market experienced sales of $750 mil­
lion in 1990. Relatively new entrants with high 
profitability, they arc used for rice, soy beans, cotton, 
cereals, vines and nuts. Regular usage is concentrated 
mainly in the United States, Japan and Brazil. The 
four main products areas include bentazonc (BASF). 
mcthazole (Sandoz). oxadiazon (RhOnc-Poulcnc) and 
pyrazolate (Sankyo). Growth during the 1980s of 
about 14 per cent per year was reached, but the 
market is now stagnant. A decline of about I per cent 
per year is thought likely during the 1990s. 

Diphenyl ether sales reached $590 million in 1990, 
with further growth in the soy bean and rice crops 
anticipated. There arc about 7 major products with 
annual sales of $20 million or more. They include 
Blazer (BASF), X-52 (Nihon Nohyaku). MO (Mitsui 
Toatsu) and Hoclon (Hoechst). Many of these pro­
ducts arc protected by patents making them e1.pensivc 
and profitable. During the 1980s sales grew by an 
estimated 14 per cent per year, with a growth of about 
3 per cent per year likely in the near future. 

Sulphonyl ureas, with sales of $530 million in 1990, 
provide broad-based protection against weeds that 
affect cereals, soy beans and rice. Markets are mainly 
in the United States (soy beans and cereals). Western 
Europe (cereals), East Asia (rice) and Australia 
(cereals). Important products include Glean or chlor­
sulfuron (Du Pont) and Logran or triasulforon (Ciba­
Gcigy). Other relatively new products i1~clude Beacon 
(Ciba-Geigy) and Gratil (Hoechst). Other companies 
doing R and D in this product area include Bayer. 
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Ishihara. Shell. Schering and Takeda. Saks have only 
started to become significant in the past few years. but 
a very high forecast of growth up to 15 per cent pcr 
year is exp«ted for the 1990s. 

R~-cnt sales of imidazolinoncs have amounted to 
S405 million per year. Scepter. the first of this class. 
was introduced in 1984. used largely on soy beans. 
~ maker was American Cyanamid. and it continues 
to dominate the market for the products. others of 
which made by the same company include Pursuit and 
Assert. These products hnc had good sales because 
they arc highly selective in terms of killing weeds but 
leaving crops alone. Also. they require only low levels 
of application in terms of weight of agrochemicals per 
hcctar~. Sales growth during the 1990s. during whi<:h 
most of the products will continue to enjoy patent 
protection. arc likely to be considerable. at about 11 
per cent per year. 

(b) Insuticid~s 

The total sales in 1990 of insecticides reached 
$1.1 billion. The most important of these arc organo­
phosphatcs with sales in 1990 of $1.8 billion. It is an 
old-established chemical covering about 70 major 
products. but has drawbacks because of worries about 
toxicity. Old and off-patent products (sold by many 
manufacturers) include dimccron. malathion and para­
thion. More recent products arc Bolster (Bayer), 
Counter( American Cyanamid), Curacron (Ciba-Geigy) 
and Karphos (Sankyo). Growth during the past 30 years 
was about J per cent per year. but this is likely to be 
reduced during the 1990s to 0.9 per cent per year. 

Pyrcthroids sales stood at Sl.4 billion in 1990. First 
introduced in 1976. considerable competition exists, as 
a result of large number of companies entering the 
market. Especially used in cotton, fruit and vegetables. 
the products are based on synthetic chemicals that 
replicate the insecticidal properties of naturally oc­
curring flower-heads. They were initially developed in 
the United Kingdom and patented by the National 
Development Research Corporation. Among the lead­
ing products are fenveleerate, sold under various trade 
names by Du Pont. Shell and Sumitomo, fenpro­
pathrin (Danitol: Rody and Meothrin by Sumitomo) 
and flu\·alinate (MaHik; Sandoz). Growth in the 
1990s is likely to be about 2 per cent per year. 

The carbamates market experienced sales of SI. 7 bil­
lion in 1990. They are used for a wide range of crops 
and can often be used against insects that have 
acquired resistance to other insecticides such as 
organochlorine and organophosphate products. Major 
products include Furadan (FMC). Lannate (Du Pont) 
and Sevin and Temik (Rhone-Poulenc). Their growth 
rate during the 1980s of some J per cent per year is 
likely to slow down during 1990s to 0.5 per cent per 
year. 

Organochlorines sales reached SSOO million in 1990. 
Their use has been affected by worries about long­
term persistence in soil and possibilities of the 
chemicals entering the food chain, but because of their 
low cost they are still used extensively in developing 
countries. The major products include aldrin. chlor­
dane, DDT. endrin, lindane and toxaphene. Rhone­
Poulenc and Shell are among the makers. Sales arc 
likely to decline during the 1990s by about S per cent 
per year. 

-~-

(c) Frmricid~s 

With a total market in 1990 ofS5.5 billion. there are 
mainly three different types of fungicide. The 1.2.4-
trinoles reached sales of SI billiQn in 1990. Though 
recent entrants to the market. they attack a broad 
variety of fungal types and are used for cereals. fruit 
and \"CgCtablcs. The most successful products include 
Baycor. Baytan and Bayfidan (all Bayer), Punch (Du 
Pont) and Tilt (Ciba-Geigy). The growth in sales 
expected for the 1990s is 4 pc! \%Ill per year. 

Dithiocarbamates arc mature chemicals and off 
patent. There arc many producers throughout the 
world. with sales of $890 million in 1990. A stagnant 
growth of 0.2 per cent per year in recent years is likely 
to change to a dcdinc of 5 per cent per year in the 
1990s. Major producers include Bayer. BASF. Du 
Pont, Rhone-Poulenc and Rohm and Haas. Finally. 
sales of inorganics stood at $600 million in 1990. In 
the form of elemental sulphur they arc a large-selling 
product. as are copper-based fungicides. Many of 
these have toxicity problems. 

fd) 01/r~r agroclr~micals 

Other agrochemicals accounted for sales of S 1.6 bil­
lion in 1990, of which $660 millio~ stemmed '·om 
fumigants and related compounds based on prop.me, 
bromine and other material. Shell is one of the major 
producers. The other main type in this category is 
plant growth regulators, with sales in 1990 of$915 mil­
lion. These include dessicants, defoliants and other 
compound; that change the physiology of plant 
growth, for example, to speed up growth prior to 
harvesting or to alter the way that panicular kinds of 
plant develop to make them more useful in a 
marketirag sense. Among the main kinds of plant 
growth regulators are maleic anhydride, made by 
BASF, Nihon and Nohyaku. Others are used to 
remove suckers and control sprouting in crops such as 
onions. potatoes and tobacco. These comprise 
Ethephon. made by RhOnc-Poulenc and used to 
control boll opening ir. cotton and also to increase the 
fruit size in tomato plants; Polaris, made by Monsanto 
and used 10 increase sugar yields in sugar cane; Pix • 
made by BASF and used to reduce excess growth in 
cotton and shorten stems in barley; thidazuron. made 
by Schering and used as a cotton defoliant to reduce 
leaf growth and increase yields; and Baronet, made by 
Bayer and used to reduce growth of rice stems. 

R and D is an extremely important part of the 
agrochemicals industry, accounting for about 10 per 
cent of sales. When agrochemicals first became impor­
tant commercially in the 1950s and 1960s. most of the 
products were obtained by "hit-and-miss" methods. 
For example, agricultural workers discovered perhap~ 
by trial and error that particular sutntanccs interfered 
with weed growth or killed certain insects, tried them 
out on crops. and decided on the basis of such 1cs1s 
that the materials would be worth making a;iailable 
commercially. Today. the tone of product develop· 
mcnt has changed complcrcly. The emphasis is much 
more on scientific studies to examine the mechanisms 
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b~ w h1ch I for instance I a specific kind of fungus first 
de\elops and survi\·es and then moves on to attack a 
particular plant. From such studies a scientist can 
de\·isc a rational approach to halting the development 
of the fungus. or at least reducing the effects of its 
action in interfering with th~ growth of a specific crop. 
In this way. strategics to make a ne•; type of fungicide 
present themsch-cs. Much the same applies to herbi­
cides and insecticides. 

After honing the theory of ho...- such a product 
would w·ork in the laboratory. the scientist has to 
translate this into a production routi~ so that the 
substance can be made on a large scale. Also. the 
scientist has to arrange for large-scale testing on 
plants in fields to w·ork out the exact effect of the 
material both chemically and agriculturally. and to 
spot potentially unpleasant side-effects. for example. 
excess toxicity which could reduce the commercial 
suct..o.css of a product. 

Biotechnology is becoming increasingly important 
in agrochemical R and D. Biotechnology is a set of 
new scientific processes that involve ways to alter 
growth of plants or animals by interfering with the 
genetic composition of biological materials. for ex­
ample proteins. By swapping or replacing genetic 
fragments of such materials. scientists can work out 
how a specific chemical can be programmed using 
genetic engineering techniques to operate in a specific 
way. for instance. attacking a particular kind of insect 
or fungus. At the same time. strategics can be devised 
using genetic engineering to ensure that a material of 
this sort (a new insecticide or fungicide) docs not have 
a harmful effect on the crops that the scientist is 
seeking to protect. The agricultural worker can also 
ensure using such methods that the amount of 
agrochemical required for the job is minimized, to 
reduce the potential side-effects that may emerge 
through the substance finding its way into the food­
chain. Similar procedures can be devised to develop 
efficient and safe-acting herbicides. 

Durir.g the R and D cycle for a new agrochemical 
product. :;t firm can spend up to $50 million to ensure 
that just one product has the properties required to go 
on the market and is safe. Up to 10,000 compounds 
per year arc likely 10 be tested in the laboratories of a 
single large agrochemical business such as ICI or 
Ciba-Geigy. and out of this cvcnlually only perhaps 
three or four will find their way on to the markel as 
full-fledged produc1s. 

The product cycle has several main phases, totalling 
up to 10 years. In early purely scicn1ific work. 
scientists devise theoretical strategics for how new 
agrochemicals mighl work, in 1hc way described 
above. Then Ibey will need 10 lry 1hcm out in initial 
evaluations of their ac1ion against fungi, etc. in a 
greenhouse. Then Ibis work will need to be replicated 
in crops grown in fields and exposed to the weather. 
Often several sets of such 1cs1s arc required under 
d;fferent clima1ic condi1ions. They may take place in 
the Uni1ed S1a1es. Europe and East Asia to learn how 
the chemicals operate in different environments. As­
suming a particular material appears to show some of 
lhc required actions in terms of combating insect or 
fungal attack or curbing weed growth. much more 
rigorous !rials arc !hen started. Thnc involve applying 
the materials under differcnl climatic, soil and growing 
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conditions and for different crops and carefully 
obscn-ing their effect during several planting and 
harvesting cycles. At the same time as noting how 
these materials influence plant growth. scientists will 
gather data about their environmental effects [24). 
The latter include the degree to which the chemicals 
leach into water streams. their take-up in plant or 
animal species that at some later point can work their 
way into the food-chain. and their direct chemical or 
biological impact on animal species (to test for 
toxicity). A funher period of gathering data for 
registration purposes may be required: in most coun­
tries new agrochemicals have to meet severe regulatory 
standards before they arc permitted to go on sale. 
These standards arc set by government authorities to 
ensure that agrochemicals both work as adveniscd 
and arc safe [25). 

The agrochemical industry is at a difficult phase in 
its development. During the 1990s. there seems to be 
little chance that it will experience the high growth 
rates of the 1970s and early 1980s. The overproduc­
tion in the agricultural sector in many developed 
economics has meant that relatively small amounts of 
agrochemicals will be required during this period in 
developed countries. As far as the less developed 
countries arc concerned, shonages of hard currency 
will make it less likely that many of them will have the 
resources to pay for impons of materials from 
developed countries where most agrochemicals arc 
produced. The high costs of R and D and lhc 
specialized production facilities required for most 
forms of agrochemicals make it unlikely that in the 
near future many developing countries will acquire an 
indigenous agrochemical development and manufac­
turing capability. Environmental problems, too, cast a 
shadow over the future of the industry as many of the 
chemicals have shown themselves to be harmful to the 
environmcnl. This relates panicularly to the oldcr­
cstablishcd materials, especially if they arc applied 
using less than rigorous safety standards. 

None the less, over the longer term few would 
dispute that the industry has good potential 10 boost 
crop yields and to help food production in virtually all 
areas of the world. The achicvcmenl of such an end 
would be facilitated by the development of new, 
efficient and safe chemicals thal could be applied to 
aid agricultural production in the future. 

E. Investment casting (part of ISIC 3710 and 3710)* 

Casting provides the shortest roule to the manufac­
ture of a metal component; metal or alloy is melted 
and poured into a prepared mould cavity, where it is 
allowed to solidify and cool [ 19]. The process is one of 
the most important of all metal-forming processes. 
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and ca~tings find application in \'irtually all manufac­
turing sectors. There arc many types of casting 
processes in industrial use. including sand, shell. 
permanent mould. pressure die. centrifugal and in­
vestment casting processes. Each of these process 
types has its o~.-n characteristics. strengths and limita­
tions. and their products arc often directed towards 
well-defined and specific market sectors. Thus, a large 
proportion of the production of grey iron castings and 
of aluminium die castings has traditionally been sold 
to the automoti\·c industry to produce components for 
cars and trucks. These two sectors of the foundry 
industry thus depend critically on the markets for the 
latter. 

The total output of castings for 1990 has been 
estimated at 64. 7 million tonnes. based upon a recent 
survey of production in 25 countries [20). These 
figures represent a 4 per cent decline in casting output 
compared lo 1989. Indeed, the foundry industry in 
most advanced countries has diminished during the 
last decade. In the United States (the third-largest 
producer of castings), for example, the number of 
casting plants in operation has decreased by 30-35 per 
cent between 1978 and 1990, sand foundries has 
decreased by 40 per cent, while the output of iron 
castings has dropped by 45 per cent [21). 

Growing economic pressures and constraints have 
not, of course, been limited to the foundry industry 
during the last 10 years; they have been felt in all parts 
of the global manufacturing industry. One response is 
that designers have focused attention on "near-net­
shape" formi!lg methods, which generally have the 
capability of producing metal parts close lo desired 
shapes and dimensions. As such, this approach mini­
mizes the need for costly post-forming operations. 
Though many of these precision forming methods 
have been available for many years, only recently has 
expansion occurred. Investment casting, in particular, 
has benefited, because it approaches precision form­
ing. Not only docs it minimize (or in some cases 
eliminate) the need for raw castings to be machined to 
size, it also reduces wastage of often expensive metals 
and alloys. Moreover, the technique offers great 
design flexibility and can be used with virtually any 
metal or alloy combination. 

The output of investment castings in terms of 
weight is modest; worldwide annual production is 
believed to be less than 500,000 tonnes, a mere 0.8 per 
cent of world casting production [22). However, 
investment castings arc widely used for high·value­
added applications, and lhe value of such castings 
forms a significanlly greater porcion of world casting 
produccion than their weight. In the United States or 
1he United Kingdom, the value is about 15 per cent of 
lotal casting shipments. Moreover, investment castings 
find wide use in aircraft and defence applications, so 
thal the induscry has a disproportionately high stra-
1egic value. 

(a) lflvestmeflt castiflg dejifled 

The process of investment casting is based on 1he 
use of expendable pancrns and ceramic slumes which 
form moulds chat accuraccly replicacc the panern and 
have smooth surfaces. The first slage is 10 produce a 
replica of 1hc part 10 be made, usually by injeccing a 
wax mixture into a pauern die; the wax pallerns are 

then connected. singly or in groups, to form an 
assembly (with suitable channels to allow subsequent 
passage of molten metal) which is "covered" or 
"invested" with a fine refractory slurry mixture. 

In the block mould technique, the mould is pro­
duced in a single operation by pouring the slurry 
around the assembly, which is positioned in a flask. or 
container. This technique is still used for specialized 
applications, but more versatile ceramic shell tech­
niques arc now used for a variety of parts manufac­
ture. This requires covering the pattern assembly with 
a thin refractory layer which can be dried, after which 
the process is repeated; in this way. successive layers 
of ceramic are built up to form a shell of adequate 
thickness (5 to 10 layers being typical). The wax is 
then removd, usually by steam autoclaving, and this 
leaves a mould with an accurate internal cavity. This 
latter operation is normally associated with the 
historical name of .. lost wax casting". although 
nowadays the wax is generally collected and reconsti­
tuted for subsequent use in parts of the pattern 
assembly. The mould is then fired to enhance its 
strength and the molten metal or alloy poured into it 
and allowed to solidify and cool. The mould is 
removed by breaking it open and the castings (after 
removal of the runner and riser system) can be 
suitably finished to the customer's requirements. 

The use of expendable patterns of this type allows 
very accurate reproduction of shape and dimensions, 
so that precise shapes can be produced while tight 
tolerances can be maintained, especially from "casting 
to casting" in a batcl: The process offers great design 
freedom, especially wt.en use is made of the specia­
lized techniques develo,icd for the incorporation of 
cores in the pattern; it also has material freedom in 
1he sense that it can be used for any alloy that can he 
melted and cast. Many of its applications arc chosen 
not because it is the cheapest method of producing a 
"raw" casting, but because it couples lowest total 
component cost with casting quality and integrity. 

(b) History 

Lost-wax (or, in French, "cire perdue") casting has 
been used for at least six millenniums for sculpture 
and for jewellery applications [23). To these spccia· 
lized uses were added, about JOO years ago, its 
application for dental inlays and, somewhat later, for 
early surgical implants. It was the demands of the 
Second World War tha1 transformed this ancient craft 
into a modern metal-forming process; especially, it 
was the introduction of gas turbines for military 
aircraft propulsion that proved the stimulus. To 
improve engine efficiency, designers specified increased 
gas temperatures, which place great thermal demands 
on lhe materials from which turbine blades and vanes 
arc produced. Initially, forged alloy steels were used 
for 1hese blades, but soon more heat-resistant alloys 
were sought; this led to 1he developmenl of special 
nickel-base (and to a lesser extent cobalt-base) alloys, 
which became known under the generic name of 
"superalloys". As further development of these alloys 
proceeded, 10 allow turbine operation at even higher 
1empera1ures and greater efficiencies, the materials 
used became more refractory and less forgeable by 
1raditional methods, while becoming more cosily 10 

297 

' 

.... 



.. . ~ 

' 

-

\ 

... 

ma.:hinc I partt.:ularl~ tt> the \Cry demanding aerofoil 
c•>nfiguration ). 

h 1us again~t this background that attention turned 
hl the losl-\1.,n casting technique to produtt accurate 
blades cast tn shape. Howe\·er. in meeting this 
challenge. the traditional process had to address the 
folio\\ ing four ne\\ requirements: 

fa) There had to be reproducibility of castings 
\\ithin close d1mensit>nal limits; 

fb) Castings had to be produced in high-mclting­
point alloys: 

fr) There had to be high standards of metallurgical 
quality: 

rd) Castings had to demonstrate lower costs lWer 
alternati\·e manufacturing techniques. 

It was the success ft: I solution of these problems that 
laid the foundation for the modern im.estment casting 
industry. Established first in the United States and 
then the United Kingdom. the industry· was mainly 
allied to aircraft and military applications. The intro­
duction of the jet engine for civil applications after the 
war proved a real opportunity for im;estment casting 
and strengthened its link with high-quality. critical­
component manufacture. 

Expansion Ct>ntinued through the 1950s. with a 
gro\\ ing list of applications being met by investment 
casting. and this period saw the beginning of a general 
commercial market. mainly for high-value-added 
components. However. the m·erall growth of the 
industry was initially quite slow. In the United States 
total output had reached S70 million per year by 1958, 
and it was only during the 1970s that shipment value 
became a significant part of overall foundry produc­
tion: Thys (24] has shown that the peaks and troughs 
in output correlate with sales of aircraft in the United 
States. 

In the United Kingdom. growrh \\as also slov.. with 
the total output value reaching $9.6 million (current 
dollars) in 1958 and $49.8 million (current dollars) in 
1972. As in the United States, it took until the 1970s 
for output to become significant (25]. During the late 
1970s and early 1980s, production in the United States 

- ---
and the Vnited Kingdom continued to increase as well 
3s in Western Europe and Japan. As shown in table 
V.41. total output from the four geographical regions 
(Japan. North America. United Kingdom and Western 
Europe for 1982 data) has been Sl.865 million per 
year from 384 investment casting foundries employing 
about 16.800 people. 

The investment casting industry has grov.-n signifi­
cantly during the second half of the 1980s. a decade 
th;.t has seen the decline of the traditional foundry 
industry. Total sales of investment castings have t>ecn 
variously estimated. For shipments in 1990. figures 
from as little as $3.500 million (26] to $6,663 million 
(27) have been estimated. The latter figure almost 
certainly seriously overestimates the sales of invest­
ment castings, malting the lower figure more appro­
priate. Most of the known production of im;estment 
castings has been centred on three geographical areas: 
North America. Western Europe and the Pacific. 

(a) North America 

North America is the predominant producer of 
investment castings. There ar~ an estimated 380 invest­
ment casting foundries. of which 350 are in the United 
States. Thys (24) reported United States outv~n to be 
$2,200 million per annum in 1989 and this represents 
about 55 per cent of total worl1 output. Gibson (28] 
has charted the change in United States shipments 
Juring the decade 1981-1990. on the basis of 191!1 
constant prices. United States output for 1990 was 
estimated to be between $2,200 million and $4.000 mil­
lion. The higher value reflects growth during the 
second half of the decade. given a possible growth rate 
of 28 per cent between 1985 and 1990. The sales data 
presented in figure V.9 suggest that the United States 
industry has made significant advances in market 
penetration in the last decade. During the same 
period, the United States foundry industry decreased 
in size (a trend also observed in many other countrie~) . 

Table V.41. Comparaliw world iawa1mca1 culi•& oulpal: 1982 aad 1991 

Ou1pu1 in !lion-commercial Commerical 
Turnover Number of Number of pound srcrling ou1pu1 ou1pu1 

roundrie' employees per employee (perccn1agc) (perccniage) 
Counlry 1982 1991 -----

and region (million dollau)ll 1982 1991 1982 1991 1982 1991 1982 1991 1982 1991 

Japan 90 42S JS 70 lSOO Ill 7 000 ZS 000 60 714 10 '1 20 90 80 
:'l;orih America I 400 240 2300 60 000 40 v 60 
t:n11cd Kingdom 17S S30 49 60 sooo 6 soo 3S 000 81 338 67 Ii 70 33 30 
l·n11ed Sures 2 200 3SO 30 000 73 333 60 40 
Wcuern l'.uropet 200 !II 600 60 80 6 000 Ill 7 soo 33 000 80 000 30 Ill 6S 70 4S 

So11rct: G. Could and c.c; Baker, "lnve11mcn1 cuting indusrry ·current and ru1urc market trend1", paper No. 17 prcscn1cd a1 rhc 6th 
World Conrrrence on lnvcs1men1 Casling, held 1n Wuhing1on, D.C. in Oe1obcr 1984; and R.8. Wilham,, "Cpda1e on marker lrtnds 1n 
1hc 1nve11men1cu11ng1ndu11ry", paper No. I prescn1ed II the 22nd l!ICF Conrerenccon lnvntmcnt Cauing, held in Pans in April 1992. 
I' Augu51 1984 exchange rale 
U Emm11c 
'" Aero~pacc 111d weapons 
~ Blade and vane uulpul only. 

"Rcle~11ed" 

1'.xclud1ng 1hc t:n11cd Kingdom. 

-----~ -· ·. 
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Figure V.9. Investment casting sales in 
the United Sbles 

itn 1981 constant prices! 
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Source T G1Dson. "Thi! US ml!tal casting industry". Tiie future for 
foundry castmg - Sfll!C•al report mt' ·srria/ minerals ( 1991 J. pp ~17 

The number of foundries dropped from 4.829 in 1978 
to 3A05 in 1990. a dcC:inc of nearly one third [21). 
Comparis,m of casting production shows a similar 
trend. for most sectors of the United States foundry 
industry. with declines of 39 per cent for iron and 
32 per cent for steel. f\·en aluminium ca-;tings showed 
only a modest 20 per cent increase [21 J. It is difficult 
to make a direct comparison of these data with 
investment casting output. since the industry (c~cept 
in Japan) docs not report detailed tonnage outputs 
but only output values. The practice has arisen 
because of the large discrepancy in metal costs in 
different types of alloy cast and because of the high 
value-added of the castings. However. without going 
into detailed comparison. it is clear that investment 
casting ha-; greatly increased its relative position. 

The situatio11 affecting t'1c general foundry industry 
has been caused by a number of factors and has led to 
a number of changes. A major cause has been the 
strong dependence of the industry on automotive 
markets. which themselves have suffered considerable 
decline during the 1980s. Structural change in the 
foundry industry has led to a reorientation of compa­
nies and to a substantial reduction in the number of 
large captive casting operators. As recently as the mid-
1980s captive plants accounted for nearly half of all 
metal casting production. whereas they currently 
account for less than a third [21 ]. There has, more­
over, been an industry-wide trend to close down 
immediately unwanted or unneeded foundries. These 
trends. none the less. have not generally carried over 
to precision forming processes, which have benefited 
as a group from customer demand for more accurate 
components from their suppliers. This demand, ap­
parent for some time, has only recently ~en recog­
nized. Precision requirements have focused on the 
following three distinct areas [21 j: 

(aJ Near net shape: this requires impr:>11ing casting 
dimensional properties a11d reducing the total weight 
and cost of the supplied parl; 

(h,1 Improved surface finish: this is becoming a 
greater priority with the purchaser. even for applica-

tions where this imprO\·~ment may not be functionally 
necessary; 

(cJ More complex designs: this requires the ability 
to pwduce. in the supplied part. design features of 
ct>nsidcrable complexity which impro\'C part perfor­
mance or minimize the need for further work by the 
customer. 

ln\·estmcnt casting has along with precision forming 
processes (such as pov.Jcr metallurgy) benefited from 
these trends. while it has been further stimulated by 
rapid growth of its main markets. 

Investment castings arc widely used for aircraft 
parts (both military and civil) and for general com­
mercial applications. In the former category may be 
listed airframe castings for wings and other surfaces. 
engine parts such as turbine blades. \·anes and nozzles. 
and miscellaneous parts such as support structures. 
;al;cs. pumps and instrument housings. In the United 
Slates, these are generally termed "documented .. 
castings and others arc termed ••commercial .. castings. 

On the commcrcic.1 side, applications include \-alvcs 
and pumps a1'Jd stators for land-based turbines. 
electronic and electric chassis. boxes and very many 
other parts. Figure V.10 shoy·s the estimated break· 
down of the m:tin applications for 1988 (the most recent 
year for which such data arc a\·ailable) [29] . .-\ircraft 
applications generally account for 60 per cent by valm~ 
of United States investment casting output. but only 
25 per cent when measured in tonnage. The applica-

Figure V.10. Distribution of the United States investment 
casting market by application, 1988 
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tions arc moreover serviced by only about 15 per cent 
of foundries (57 out of 385 or 65 out of 415 in North 
America). The commercial sector accounts for 40 per 
cent by value of output (but 75 per cent by weight), 
and this is serviced by the remaining 350 investment 
casting foundries in the United States (or 380 in North 
America). Profits in the investment casting industry 
thus rely heavily not only on the prosperity of the 
automotive industry (like most of the foundry sectors), 
but also on the aircraft industry. Between 1985 and 
1990, new orders for United States-built aircraft, 
missiles and related parts increased by nearly 60 per 
cent [28), while more sophisticated systems in military 
and civilian aircraft required more intricate castings 
with greater added value. 

Though aircraft bas been the biggest single stimulus 
to investment casting, the general commercial market 
has not remained static. This is an extremely diverse 
market, its largest segment being valves and pumps, 
the latter having made inroads against sand castings 
as well as supplying a growing market. Other markets 
that have spurred demand in •he late 1980s include 
rotors and stators for land-based turbines, scientific 
instruments, electronic equipment and computers, 
food processing, medical equipment and prostheses 
and golf equipment. The growth in land based turbine 
blade requirements has also been particularly striking 
in recent years. 

While "investment casting" has gained relative to 
other casting processes, such as sand casting as well as 
forging and fabrication, it has lost market shares to 
other processes and materials, such as sintered parts 
and plastics. The main thrust in the growth of the 
industry is not due to changes among forming 
processes, but rather to the expansion of markets 
(especially for aircraft). Unlike other sectors of the 
casting industry. "investment casting" does not rely 
heavily on automotive markets. Data produced by the 
United States Investment Casting Institute [30] have 
indicated that output increased by only about 2 per 
cent in 1989 compared with 1988, and fell by about 7 
per cent in 1991 compared with 1990. This overall fall 
was due to a drop in aerospace sales of 13 per cent, 
which could not be compensated by a 3 per cent 
increase in commercial sales. However, as shown in 
figure V.11, shipments increased by 8 per cent in 1989 
and a further 7.5 per cent in 1990, before falling back 
in 1991 to the 1989 level. 

(b) Western Europe 

The largest single investment castings producer in 
this region has been the United Kingdom. As shown 
in figure V.12, Williams [25) estimated that sales had 
reached £300 million by 1989, and in 1990 sales 
reached a maximum of £330 million before falling 
back by some 20 per cent in 1991, as the effects of the 
recession became evident. The United Kingdom ratio 
of released castings (non-commercial to commercial) 
is high at about 70:30, and this ratio has changed little 
during lhe last decade. In the aircraft sector, nickel­
based ~uperalloys provide castings for gas-turbine 
engine blades, nozzle guide vanes and carcass parts; 
these materials require vacuum melting and casling, 
and in some cases, advanced casting techniques. Such 
refinements of the investment-casting manufacturing 
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Sourc.: R. B. Williams. "Update on market trends in the investment 
casting industry-. paper No. 1 presented at the 22nd EICF Conference 
on Investment Casting. held in Paris in April 1992. 

Figure V.12. Turnover In the United Kingdom 
Investment eating Industry, 1911-1991 
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Source· A B. Williams ... Update on market lrends in the investment 
cas11ng industry", paper No 1 presented at the 22nd EICF Conference 
on Investment Casting, held in Paris on April 1992. 

process, togeth~r with the extreme stringency of the 
necessary quality-assurance control techniques, arc 
not cheap and rr.quire substantial capital investment. 
The production of such castings, therefore, tends to be 
the province of a few of the large companies, which 
may (or may not) be part of large (transnational) 
groups. A detailed breakdown of United Kingdom 
alloy usage by the industry is not published, but 
general estimates suggest that, by value, steels (of all 
types) account for 30 per cent of investment casting 
output, superalloys for 60 per cent, and other non­
ferrous alloy castings (mainly aluminium) for the 
remaining 10 per cent [31 ]. 

In dealing with application areas, the importance of 
the land-based turbine market should be noted as 
complementary to the aircraft turbine market; another 
notable point is the relative scarcity of applications in 
the aucomotive industry (except for the single and 
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important exception of turbocharger components). 
There arc a number of historic reasons for the poor 
penetration of the general automotive market, but 
recent trends suggest a growing awareness by designers 
in that industry of the need to evaluate total compo­
nent costs and not only raw casting costs. On the basis 
of the most recent information [26]. the United 
Kingdom has currently 60 investment casting foundries 
devoted to the production of engineering castings, 
with about 6,500 workers, an increase of 500 over the 
last four years. 

Regarding aircraft applications, the engine contrac­
tors make extensive use of investment casting facilities. 
There has been an increase in exports of United 
Kingdom investment castings from 10 per cent in the 
mid- I 970s to 25 per cent in 1982, and currently to as 
much as 50 per cent of total production. Within the 
rest of Western Europe, the investment casting market 
is serviced by some 80 foundries. From an estimated 
1989 output of £310 million, figure V.13 shows that 
sales have climbed to reach a peak of £350 million in 
1990 before declining slightly in 1991. This decline in 
sales has been less than that of the United Kingdom. 
The largest country producers in this region are 
France and Germany, which together account for over 
60 per cent of total Western European output. 

(c) Pacific area 

The major recognized producer of investment cast­
ings in the Pacific area is Japan, where output reached 
£190 million per annum by 1988 (24]. The most recent 
survey by Williams [26] suggests that turnover con­
tinued to rise in 1989, and reached a maximum of 
£235 million in 1990and 1991. As shown in figure V.14, 
a decrease is predicted in 1992. This output is based 
on 70 foundries employing 7 ,000 people. Millgate and 
Williams [32] believe that market shares for Japanese 
investment casting are roughly 15 per cent for 
aerospace castings (typically released or documented 
data) and 85 per cent for general commercial castings. 
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This ratio conflicts strongly with that observed in the 
United States or the United Kingdom. Output of 
precision castings in 1990 was 10,645 tonnes, an 
increase of 10.6 per cent over 1989, or 46,895 million 
yen, an increase of 11 per cent on the previous year 
(33]. It should be noted that these totals refer to 
precision castings, which are further divided into lost­
wax, plaster and ceramic-mould castings. The total 
lost-wax casting output for 1990 was 7,323 tonnes, an 
increase of 7 per cent over the previous year. The 
output of precision castings in Japan has experienced 
much less dramauc growth during the second half of 
the 1980s than that experienced in either the United 
States or the United Kingdom. Indeed, the increase 
from 1985 to 1990 was only 22 per cent in tonnage 
terms, which is little different from other sectors of the 
Japanese foundry industry. A breakdown of end usage 
of lost-wax castings shows that castings for industrial 
machinery account for 32.9 per cent of the total value 
o~ investment castings produced in 1990 (compared 
with 30 per cent in 1989); this is the single largest 
identified sector. 

Two other sectors merit speciai attention. Arms and 
airplanes castings accounted for only 161 tonnes in 
1990, valued at $40 million. These represent 2.2 per 
cent of tonnage and 13.8 per cent of value of output, 
percentages which have changed little since 1989. The 
other sector of particular interest is automotive 
applications, which accounted for 21.5 per cent of 
total tonnage of lost-wax castings in 1990, an increase 
of 0.8 per cent over the previous year. 

Consideration of these data suggests an explanation 
of why the Japanese investment casting industry has 
shown a different pattern of growth than the North 
American or European industries. On the one hand. 
the low value of products intended for aircraft 
application suggests that Japan would not benefit 
from the increase in world aircraft sales experienced 
between 1985-1990. On the other hand, the large 
dependence on automobile applications has been less 
damaging than might have been expected, due to the 
relative buoyancy of the overall Japanese car and 
truck industry. 
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Of the other Pacific countries and areas. both 
Tai1un Province and the Republic of Korea have 
recently achieved prominence with manufacture and 
exports (especially to the United States). These tend to 
be castings aimed at the general commercial market. 
However. no further information on the size of 
industry and output is available. although Millgate 
and Williams [32) report that Taiwan Province has 
some 50 to 60 investment casting foundries and the 
Republic of Korea approximately IO. Safety and 
environmental controls arc. according to that report. 
matters of much less concern to founders in the 
Republic of Korea. 

The final country that should be mentioned in the 
Pacific area is China. which according to one recent 
reliable report [20) produced no less than 60.720 tonnes 
of "investment castings .. in 1990. based on 517 invest­
ment casting foundries. Despite the fact that the 
majority of these foundries arc likely to be very small in 
terms of employees. these arc still remarkable figures. 

(d) Other areas 

It is known that industrial investment casting 
production is carried out in at least 15 countries and 
areas in addition to those already mentioned. but no 
detailed information is available for most of them. 
Table V.42 suggests that the number of investmeat 
foundries in these countries and areas reached about 
100. but this is probably an underestimate. not least 
because it docs not include any estimates for the newly 
independent States of the former USSR. The countries 
of Eastern Europe have f...,r long been interested and 
involved in precision casting and there arc established 
industries in a number of them, notably Czechoslo­
vakia. As Mmpanics in Western Europe become more 
involved 1 .. the Eastern European industry, so the 

Table VAZ. Esflmaled number of 
in~t5tmeat ra.'1i1111 found..W~ 1991 

Region, country Numt>cr or 
and area foundries 

Western Europet/ 80 
Eastern F.uropelZI 40 

China 517 
l"nited States 350 
Jaran 70 
t:nited Kingdom 60 
Taiwan Province 55 
Canada 30 
India 13 
Republic of Korea 10 
Australia 7 
South Africa 6 
Mexico 6 
Iran (hlamic Republic of) 6 
Brazil 5 
hrarl 5 
Sew 7.l:aland 2 

.'ioura: Priva tc informa 1 ion 
communit"ated 10 the 11u1bor. 

Ii Exduding !he United Kingdom. 
!!,' bclud1ng the former l:SSR. 

. ----
level of precision casting activity in these countries is 
likely to build up. 

The precision-casting industries established in Africa. 
Asia and India tend to be based upon small units. As 
an example. there arc 13 im·cstment -::asting plants in 
India producing only about 850 tonnes of castings per 
year [34). Of these. only two foundries (producing 
lO tonnes per year of castings) arc involved in defence. 
while a further two (with an output of 250 tonnes per 
year) arc captive foundries. The rest arc involved in 
general commercial casting production. In materials 
terms. 85 per cent of that output is based on basic 
materials and lO per cent on non-ferrous alloys, such 
as aluminium. In the most recent survey by Williams 
[26). the total output of countries outside the United 
States. the United Kingdom and the rest of Western 
Europe and Japan is put at $400 million per annum 
for 1991, or 9 per cent of total known world 
production, an increase of 25 per cent on the estimate 
for 1988. However, it is felt that these estimates 
seriously underestimate the overall production of 
investment casting, particularly if China and the 
Republics of the former USSR arc included. 

(e) Regional differences 

In concluding this review, it may be useful to briefly 
compare the characteristics of the four principal 
producing areas, the United States, the United 
Kingdom, the rest of Western Europe and Japan. 
Figure V.15, based on Williams [26], shows the 
estimated shares of investment casting production and 
this highlights the preponderance of United States 
producers. Table V.41 provides further data on these 
regions covering turnover, number of foundries, num­
ber of employees and ratio of commercial to non· 
commercial castings (the latter ratios should only be 
used as a general guide, since the definition of what 
constitutes commercial and non-commercial castings 
varies slightly from country to country). It is interest-

Figure V.15. Distribution of turnover In the world 
Investment casting market, 1991 

(Excluding China. Eastern Europe and the former USSR) 

Sourc• R 8 Williams. '"Update on market trends on me 1nve11ment 
cHhng 1ndu11rv··. PG>er No I presented at the 22nd EICF Conference 
on lnY4!stment Cashng held on Paros on Aprol 1992 
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ing that turncl\er per foundry \·aries only in a small 
""a~ among the countries quoted. and the number of 
employees per foundry is remarkably similar. varying 
onl~ from !!6 to IOI!. The ratio of ;1on-commercial to 
commercial casting is similar for the United States. the 
t:nitcd Kingdom and Western Europe; only in Japan 
is the output per employee significantly lower. In fact, 
on the basis of these figures. there appears to be a 
relationship between mix of work (non-commercial 
\·ersus commercial ratios) and employee output. This 
would be expected but ""as not found in the 1982 
figures sho\!on in table V.41. 

J. Teclmological trr1rtls 

The growth of the industry. in the face of severe 
competition. has depended upon continued technical 
development allied to the maintenance of high 
standards of quality assurance. Some of the more 
important dc\·clopments arc outlined below [35). 

(a) Ceramic shell technology 

While the block mould process is still used for 
certain specialized applications. the use of the ceramic 
shell process is almost uni\·ersal throughout the 
industry for the production of investment castings for 
engineering applications; this is because of its greater 
versatility. The ceramic shell process has been 
.. tailored" so that optimum shells can be obtained for 
different markets. including acrocnginc blades, elec­
tronic components and general engineering compo­
nents. This is important since the quality-and espe­
cially the consi•.tcncy-of the investment casting 
depends initially upon the control of the shell mould­
ing materials and process. Ceramic shell systems arc 
compositionally and structurally \"Cry complex and. 
until recently. their control was more an art than a 
science. Scientific evaluation, carried out during the 
1980s on commercial shell systems, has given a better 
understanding of shell formation and chemistry. and 
this has permitted imprO\·cd control of existing shell 
systems as well as helping the development of ad­
\'anccd systems. This area of work, initially pioneered 
in the United Kingdom [36). has recently become 
active worldwide. 

(h) Preformed ceramic cores 

An associated advance. dating from the time of the 
introduction of ceramic shells, is the development of 
preformed-ceramic-core techniques which allow cast­
ings to incorporate a labyrinth of fine internal 
passages. these being especially useful for castings 
that require internal cooling. Core technology has 
probably reached its most advanced stage in the 
manufacture of supcralloy turbine blades. with •:1c 
incorporation of very complex cooling channels in 
ad\·anccd mar.ufacturing technology. Research is likely 
to continue on a still more effcClive use of internal air 
cooling passages. 

(c) Mechanization and automation 

There has been a well-recorded move in the industry 
towards more widespread automation, manifested 

I 
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particularly in a growing use of robots for the 
production of shell moulds. Whereas early robots and 
mechanical handling equipment had a payload capa­
city of up to about 65 kilograms. United Kingdom 
foundries today use robots with payloads of up to 
350 kilograms. In the United States, robots hue been 
brought into use with payloads in excess of 1,000 kilo­
grams, and this trend will continue. Robots have also 
promoted greater reliability and consistency in the 
shell compared with earlier hand-shelling pro..-esscs. 
To support these developments, the form11Iations for 
waxes and for refractory shell systems have been 
continually improved toy proprietary development. 
The o\·crall effect of these changes has been to extend 
the size and weight capability of the investment 
casting process as well as to promote the use of 
thinner section castings. Whereas investment castings 
were originally generally very small components, the 
process now encompasses the manufacture of castings 
up to sizes well in excess of a I-cubic-metre envelope. 
Mechanization of wax pattern production has also 
been considered and. following initial difficulties, 
much progress has been made in automating the 
process. Automatic wax injection machines are widely 
used either for large production runs or for manufac­
turing items for stock. 

(d) Vacuum melting 

While many investment castings arc produced by air 
melting and casting, the reactive nature of some of the 
alloying clements in supcralloys has made vacuum 
melting and casting techniques essential for quality 
output, and this approach is now very well-established. 
Recent trends towards cleaner castings had led to an 
increasing use of vacuum melting and casting for steel 
investment castings and, very recently. for high­
quality aluminium castings. 

(t) Hot isostatic pressing 

During the last decade, the technique of hot 
isostatic pressing (known as hipping or HIPping) has 
become and important adjunct to casting. The process 
involves the simultaneous application of pressure 
(typically. by an inert gas such as argon) and elevated 
temperature to a part held in a scaled chamber. By 
careful control of the parameters, internal micro­
porosity can be eliminated and metallurgical bonding 
of the adjacent surfaces achieved to give a fully sound 
structure with enhanced mechanical properties. Origi­
nally considered as a technique for rectifying flawed 
castings, hipping is now being used in its proper role 
to improve the integrity of well-produced castings. In 
the case of investment casting, it has proved extremely 
useful in allowing their full property potential to be 
realized. 

(fJ Superal/op 

Gas-turbine-engine blades and nozzle guide vanes 
arc components exposed to very demanding applica­
tions. They have, over the years, led to some of the 
most advanced materials and process developments; 
such applications arc now a major outlet for vacuum 
cast superalloys. Modern supcralloys operate near 
their inherent melting-point. and the scope for re-
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dc\·clopmcnt of more refractory alloys. at least those 
based on the traditional superalloy base, is limited. 
Moreover. it became clear some years ago that low 
values of the propeny known as creep ductility in 
blading were limiting aircraft gas turbine develop­
ments. and this was found. upon investigation. to be 
due to voids in transverse grain boundaries in the 
superalloy structure. This limitation was overcome: by 
the development of directionally solidified blades and. 
later. single crystal blades. The absence of grain 
boundaries allowed cenain grain boundary strengthen­
ing elements to be removed from the alloy composi­
tion and. since these: elements depressed the mclting­
point of the matrix. their omission increased the 
inherent temperature capability of the superalloy. DS 
and SC techniques arc now used cost-effectively in 
volume production, and this reprcsc:nts a real metal­
lurgical achievement, although it is still true that most 
precision-cast aerofoil components downstream of the 
highest temperature and pressure stages continue to be 
based on cqui-axcd castings. 

A major development during the last decade has 
been the use of investment casting to produce large 
and complex, thin-wall engine carcass parts (diffuser 
housings and combustor castings) with castings of up 
to 1,500 millimetres in diameter by 600 millimetres in 
depth. These arc replacing sheet metal fabrication, not 
only because they arc more cost-effective, but also 
because they provide a high-rigidity monolithic compo­
nent with superior service characteristics. 

Investment-cast, integrally-bladed turbine wheels 
for smaller turbine engines Gffcr considerable cost 
savings over mechanical fabrications, but originally 
they suffered from poor mechanical propenics due to 
compromises made in the casting process. Metallurgi­
cal development has allowed the propenics to be 
dramatically improved and caused integrated wheels 
to be much more widely adopted. While much of the 
interest in superalloy investment castings has inevi­
tably centred on gas turbine blading, other fields of 
applications should not be ignored. As an example, 
there is a long-established market for hip replacement 
prostheses made from cobalt-based superalloys formed 
by investment casting, and these arc under continuing 
technical development. 

(g) Steel investment castings 

As designers and engineers have become aware of 
the potential of investment castings, so the variety of 
steels used and of components cast has increased 
dramatically. The industrial base spans aerospace. 
armament, automotive, food, petrochemical, valve 
and pump, nuclear, textile and other general engi­
neering components. Appli.-:ations encompass a di­
verse range of products from golf club heads to 
gearbox parts for automotive applications, bicycle 
cam forks or a variety of gears and cam components 
in various wear-resistant steels. RccLnt R and D on 
high-integrity steel investment castings has proved 
particularly useful in increasing their fatigue strength 
(a traditional area of concern with all castings). By the 
use of optimized processing techniques allied to hot 
isostatic proces:)ing, high-integrity casting.<; have been 
produced with fatigue performance equal to that given 
by forgings measured longitudinally. The total cost of 

the finished component can be as much as 40 to 70 per 
cent below that for pans made from forgings or 
fabrications. These developments arc opcnin& up new 
markets for investment castings in dynamically loaded 
applications; already they arc the recommended manu­
facturing route for a range of anillery castings [36). 

(h) Al11minium and titanium investment castings 

Investment castings are now accepted for a wide 
variety of aluminium alloy components, and they find 
current use in such fields as electronics, avionics, 
aerospace, pump and valve applications and military 
command equipment. Whereas originally only small 
light-alloy castings were common, now much larg~r 
sizes arc regularly cast with sided envelopes of 800 to 
1,000 millimetres not being uncommon. Wall thick­
ness has also been progressively reduced in order to 
minimize weight by the use of improved shell systems 
and casting techniques. There bas been considerable 
work to develop techniques for producing "premium­
quality" aluminium alloy castings, with improved and 
more consistent propenics (and performance). This 
has been successful and has given casters the confi­
dence to offer premium-quality castings for demand­
ing applications, such as airframe components. 

Investment-cast titanium alloys arc now available 
based on the development of less-reactive ceramic 
shell moulds, chemically milling to remove the crack 
structure surface and hipping to seal internal voids. 
Castings arc in production for static structural appli­
cations that require metallurgical integrity with high 
levels of resistance to crack propagation. Work is also 
advanced on titanium castings for rotating structures; 
in the United States, hollow compressor blades of 300 
to 450 millimetres in length and investment cast in 
titanium alloy are under development. 

4. EnnroNnetllal co1Uiderations 

A major factor now facing investment casters in all 
developed countries is the impact of environmental 
protection legislation, and this impact is likely to 
increase in the years up to 2000, as concern about the 
environment grows. The investment casting sector will 
possibly encounter rather fewer problems than the rest 
of the foundry industry because it tends to be a 
cleaner process. However, one area of difficulty, 
peculiar to investment casting, involves the limitations 
on emissions of volatile organic compounds (VOCs) 
and ammonia. In discussing this s1Jbject, it is neces­
sary to consider that the ceramic shell system com­
prises refractory material (stucco), filler and binder. 
No single formation will give all the characteristics 
desired in the ideal shell, so that mate1 ial choice is 
inevitably a compromise; alumino-silicates, fused silica 
and zircon arc widely used refractory materials in shell 
manufacture. 

A crucial constituent of the shell system is the 
binder, of which there are two main types. Ethyl 
silicate binders arc prepared by reactions involving 
alcohol; when a suitable catalyst (typically ammonia) 
is added, a series of chemical reac!ions occur; this 
produces croH-linking and polymerization and a gel is 
formed; firing ~f the shell will then harden the 

------

.. 

-~ 



• . ~ 
l. 
-

.· 

-

\ 

... 

structure. Alcoh<•l (ethan<ll and isopropyl alcohol) and 
ammonia can be emitted to the atmosphere during the 
manufacturing tlpcration. Silica sols. comprising silica 
particles in an allc.alinc aqueous solution. can be 
converted to a gel by adjusting the pH from allc.alinc 
to acid: in this case. heating of the gel produces a 
strong bond. There arc also hybrids of the two main 
types. While most investment foundries use watcr­
based binders to produce the primary shell coat. 
practice \·arics as far as backup is concerned. In the 
United States. the trend has been towards using all 
water systems. In Europe. most foundries have tradi­
tit.nally backed up with ethyl silicate solutions. How­
cv-:.r. there arc notable exceptions to this; thus, in the 
Cnited Kingdom two of the !argest aircraft component 
in\·estment casters undertalc.ing the highest-quality 
work use water soluble shell chemistry and have done 
o;o for a considerable time. That both systems work.. 
therefore. is beyond dispute. 

Howe\·er. in terms of envirnnmental concern it is 
clear that the binders containing ethyl silicate have the 
potential for emitting alcohol and ammonia to the 
atmosphere. In countries such as the United States 
and member countries of the EEC. which have a 
developed environmental policy. there a.re generally 
quite strict limits on permissible emissions of voes 
and ammonia. since they arc considered to be contri­
butors to the formation of low-level photochemical 
01one. 

The regulations regarding VOCs and ammonia vary 
from countrv to countrv even where. as in the EEC. 
they stem rr:,m a single-directive and arc intended to 
give equality among member companies. However. 
the precise limits placed on particular voes and 
ammonia vary considerably among European coun­
tries. fhus. German legislation allows up to I SO milli­
grams per cubic metre for alcohol emissions (deter­
mined on a standard test). while the United Kingdom 
allows only 50 milligrams per cubic metre. Since 
emission results indicate that at least some investment 
foundries are emitting within the range of 50 to 
150 milligrams per cubic metre. the commercial signi­
ficance of :hcse two national limits is obvious. The 
same arguments apply with still more force to 
countries that have not yet developed a comprehensive 
environmental policy. 

In general. inv·estmcnt casters have the following 
three distinct options, if they already use ethyl silicate 
binders: 

(a) To continue to use these binders and, if 
necessary, to ins<all abatement equipment to remove 
prohibited emissions or reduce them to acceptable 
lcvcb. Such equipment (for example. biofiltration or 
incineration units) tends not to be cheap, although 
work is now in progress to develop cheaper versions 
that will meet the needs of industries like investment 
casting: 

(h) To turn to low-alcohol binders. which are 
being developed and are claimed to give the benefits 
of ethvl silicate~ with low emissions. However, pro­
hibited emissions may still be produced. and these 
may require the installation nf some abatement 
equipment: 

- ---
vclopment of a new technology. possible changes in 
design practice. and possible revalidation of critical 
parts. All of thc"c arc likely to be expensive. but the 
need for voe abatement equipment will be avoided. 

Each foundrv will decide for itself which option is 
best. but there-arc signs of movement toward watcr­
based solutions across the industry. This is most 
evident in the United States. possibly because of the 
existence of strong environmentalist pressures. It is 
believed that the environmental factor could be one of 
the major determinants in the way the investment 
casting industry develops in the coming decade. 

5. R~laud proc~sgs 

There arc several processes akin to in..-estmcnt 
casting which rely on the use of ceramic moulds to 
receive and contain the molten metal. However, to be 
strictly comparable. only processes that use expendable 
patterns allied to ceramic moulds should be consi­
dered. and this restricts the comparison essentially to 
plaster mould and to evaporative pattern casting [37]. 
The former is based upon the investing of a wax 
pattern with plaster of Paris to produce a plaster 
block mould; for large items, use may also be made of 
rubber patterns. The plaster process is well suited for 
certain applications that require particularly fine 
surface finish with good dimensional control. and it is 
commercially used for the production of turbocharged 
impellers for commercial vehicles and passenger cars. 

Evaporative pattern casting has received consi­
derable recent attention in the Rcplicast CS process. 
This uses a cellular foam. typically expanded poly­
styrene as the pattern, and it enables large, light­
weight patterns of any realistic ~ection thickness to be 
produced at reasonable cost. The shell-build-up pro­
cedure is similar to that employed with traditional 
investment casting, with a series of refractory coats 
being applied to produce the requisite shell. The 
expanded-polystyrene pattern is removed before 
casting, and the shells. which are usually quite thin, 
arc backed up with sand before casting is undertaken . 

When it was first introduced, it was suggested that 
Rcplicast-typc processes could give the results ob­
tained by lost-wax casting at reduced cost. However. it 
has become clear that the process is not competitive 
with the lost-wax process. but rather complementary 
to it. In particular. when the highest quality of surface 
finish is required, the expanded-polystyrene process is 
not as good, nor are tolerances quite as tight. 
However, Replicast has built up a market, especially 
for large castings. where it competes successfully with 
traditional sand casting. 

(rJ To change 10 water-based solutions for shell 
manufacture. This requires. in mo!>t cases, the de-

As indicated earlier, there i~ some conflict regarding 
the published statiMics that describe the size of the 
investment casting industry. However, without going 
into the precise output figures, it is clear that the 
industry has grown very substantially during the 19110s 
and, in this. it has performed better than the majority 
of the other branches of the foundry indu,try. lhis 
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gro11. th. it is suggested. is directly linked to the growth 
during the last decade of the aircraft market. the 
biggest single outlet for investment castings. While the 
industry has suffered during the recent worldwide 
recession. it is believed that the above-average per­
formance will be reasserted as the 1990s progress. and 
im•estment casting growth will out-perform that of 
other foundry branches. 

Jn,·estment casting as a preferred forming technique 
is selected by designers on the basis of cost and ability 
to produce complex shaped parts and general com­
~onent quality. Recent economic pressures have inten­
sified the need for designers (and buyers) of engineer­
ing parts to find the most cost-effective manufacturing 
route for any given component. This philosophy is not 
new. but recent economic conditions have given it a 
greater urgency. This theme is going to run through 
engineering design in the next decade and such a 
prospect can only auger well for investment casting. 

Recent technical developments have made it possible 
for the process not only to produce repetitively 
accurate castings of high quality. but also through the 
use of hipping. to supply castings without micro­
porosity and with assured fatigue properties. This 
offers the industry a new range of markets from which 
castings have been traditionally excluded. These cover 
applications in which components have to withstand 
fluctuating stresses and which traditionally have been 
served by forgings or fabrications. While hipped 
investment castings may compete on technical grounds 
with forgings and fabrications. they also offer consi­
derable cost advantages. Such applications could thus 
provide a major growth area. 

In looking to the short-term future, it seems likely 
that 1992 and possibly 1993 will show little improve­
ment over 1991 in terms of sales output. Indeed, 
Williams predicts reduced sales in three of the four 
geographical areas of his survey for 1992 compared 
with the previous year [26}. The reductions predicted 
arc 4 per cent for the United States, 3 per cent for 
Western Europe (excluding the United Kingdom) and 
11 per cent for Japan. The output of the United 
Kingdom is expected to remain stationary. 

Over the longer term, Williams believes the pros­
pects for continued growth arc good, and recognizes 
the continued crucial role of the aircraft industry in 
maintaining the health of the investment casting 
industry. Ageing aircraft fleets must be replaced, while 
noise and environmental regulations will encourage 
(or indeed require) the development and production of 
advanced aircraft designs which will tend to require 
components of greater complexity and greater added 
value. Even today, as much as 50 per cent of the value 
of the wcll-dcsixncd aircraft engine can be comprised 
of investment castings. While there may be some 
recovery in 1992 and 1993 arising from the spares 
market, Williams believes that growth in new engine 
business cannot be expected before 1994 and 1995 
(26). On the tcchnic2l side, there seems little threat in 
the foreseeable future to the established nickel-based 
superalloys from other materials. although there could 
be an increase in the use of dircttionally solidified or 
especially single crystal blading. which currently ac­
counts for only a small percentage of total turbine 
blade output. Over the next four to five years this 
could increase to as much as IS per cent. 

.~Of. 
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Gibson takes a broadly similar view [28). His 
analysis of the potential for investment casting was 
prepared in the light of the recent recession and 
recognized the effects of the political and economic 
changes in Eastern Europe and of the war in the 
Persian Gulf. He concluded that, fol10111.ing a decline 
in militar)i aircraft sales in 1991. the market would 
begin to recover with strong export sales and some 
United States procurement; however, any improve­
ment would take until 1993 to become significant. 
Translated into figures. these predictions suggest a 
minor increase (of 2.8 per cent) in 1992 compared with 
the previous year and a further growth of 5.4 per cent 
in 1993. However, overall growth is only expected to 
average 0.8 per cent per annum for the decade from 
1991 to 2000. These predictions, if confirmed, would 
limit the scope for growth of investment casting 
markets in this area, although the actual growth may 
be rather greater than expected. This is because 
military aircraft markets will demand increasing 
sophistication of instrumentation, weapons and other 
systems, and these trends should favour the use of 
complex investment castings. 

Regarding civilian aircraft, the dcma;.d is expected 
to remain strong. with a considerable backlog of 
orders for new aircrafts. A rise of 9.5 per cent in 1992 
compared with 1991, and a further increase of 6.5 per 
cent in 1993 compared with 1992, arc predicted. 
Gibson also reports that Boeing is forecasting 5.2 per 
cent annual growth over the next decade [28). As in 
the military sector, it would be expected that invest­
ment castings could benefit to a greater extent than 
the percentages suggest, .as product sophistication 
increases. 

The general commercial markets arc expected in 
coming years to become even more diverse and to 
grow considerably. Particularly good prospects arc 
forecast for the land-based turbine component market. 
and for valve and pump applications. The latter may 
take considerable business from sand castings because 
of the near-net-shape capability combined with im­
proved surface finish. 

These overall considerations led Gibson to predict a 
39 per cent increase for aircraft and aerospace 
investment castings by the end of the ccntur;, a 48 per 
cent increase for commercial investment castings, and 
a 43 per cent increase for all investment castings [28). 
These data compare with predicted growth rates for 
other types of castings over the same period ranging 
from zero growth for iron castings to 30 per cent for 
aluminium alloy sand castings. It is possible that 
aircraft applications may lose a little of their domi­
nance worldwide as the general commercial markets 
grow relatively more quickly. This change could be 
fuelled by a greater production and export of c;om­
mcrcial castings from countries of the Pacific area and 
from Eastern Europe. 

With regard to the future, a considerable uncertainty 
hangs over the greater use of investment castings in 
the automotive industry. With the possible exception 
of Japan. ii seems that none of the traditional 
investment casting countries has capitalized on the 
potential for the process in routine automotive parts. 
Substantial pressures arc building up in the United 
S1a1cs 10 reduce energy consumption of cars, and this 
has led 10 a conccn1ra1ion on reducing weight and 10 
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.. do>Ansizing .. _ This is mm·ing automobile designers 
a>Aa~ from iron and steel components to a greater use 
of aluminium alloys. and this could offer considerable 
opportunities to investment casters. particularly in 
North America and in Europe. However. it should be 
cautioned that earlier forecasts of the great potential 
for inH:stment castings in automotive outlets have 
failed to materialize (except in Japan). and it is 
.~ifficult 10 know whether the present opportunity will 
be _eized in the next few years. 

One major factor in the progress of the industry 
during the next 10 years will be the impact of 
em·ironmental legislation. On the one hand. compa­
nies in the Uni1ed States. Europe and many other 
countries will be faced with hard and expensive 
choices to me~t new environmental standards. This 
additional requirement could lead to further amalga­
mations in the industry. so tha1 the average size of 
inveslment casting companies could increase. At the 
same time. it wili be necessary for these companies to 
compete with imports which may be produced in 
countries with a more relaxed environmental policy. 
This in itself could lead to significnt changes in the 
structure of the industry. 

In the ligh1 of this uncertainty. it is difficult to 
predict in detail how the investment casting industry 
will be structured by the year 2000. What docs seem 
likely is that. pro\·ided 1hc industry is willing to 
continue to carry out technical development and to 
undertake suitable training of personnel. it will con­
tinue to grow to meet the opportunities 1hat arise for 
precision componenls of good quality. 

F. Powder metallurgy (part of ISIC 3710 and 3720)* 

I. Curr~nt situation 

The powder metallurgy {PM) industry is a iittle­
known sector operating at 1he leading edge of new 
technology. The industry is a producer of precision 
metal componenrs 1ha1 allows for more efficient 
design of consumer and industrial products consisling 
of any metal or alloy. The products arc th-: source of 
nc>A high-performance ma1erials and alloys such as 
supcralloys. tool steel, powder-wrough1 aluminium 
alloys. dispersion-s1reng1hcned metals. rapid-solidifi­
ca1ion-ratc materials. and metal matrix composites. 
PM conslitutes the leading edge of new manufacturing 
processes for improved product quality and producti­
vity. Industry products save valuable raw materials 
through recycling and elimination of .:ostly secondary 
machining 1hrough net and near-net shape design. 
They arc th: only way of forming vital metals 
into produc1s such as tungsten carbide, dispersion­
strcnglhcned ma1crials and self-lubricating bearings. 
The results are improvements in industrial produc­
li\·ity by climina1ing manufacturing :o:teps and by 
belier automation, precision and special properties 
such as self-lubrication and controlled fillration. 
These producls also allow 1he more cfficienl design of 
complex pans for products such as automobile engines 

•1 ·s1 l>O ad no,. ledge- 1hc cnn1rrbu11on of Ken S1anfnrd nf 
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and transm1ss1ons. aircraft turbine engines. riding 
lawn-mowers. business copying machines. power tools 
and oil or gas well drilling equipment. 

The PM parts and products industry in North 
America has sales of over S2 billion.• It is comprised 
of 150 companies that make conventional PM parts 
and products from iron- and copper-b:tse powders. 
There arc also 50 companies that make speciality PM 
products such as superalloys. tool steels. porous 
products. friction materials. strips for electronic appli­
cations. high-strength permanent magnets. magnetic 
powder cores and ferrites. tungsten-carb:dc cutting 
tools and wear parts, rapid-solidification-rate products 
and metal-injection-moulding (MIM) parts. The in­
dustry is international in scope with growing industries 
in all of the major industrialized countries. As shown 
in table V.43. annual worldwide PM production 
exceeds 800,000 tonnes. 

The most common metals available in powder form 
arc iron, tin, nickel, copper, aluminium and titanium. 
as well as refractory metals such as tungsten. moly~ 
denum and tantalum. Alloys such as bronze. brass. 
stainless .>tee! and nickel-cobalt superalloys are also 
available in powder form. Figure V.16 illustrates the 
relative importance of these materials in world PM 
shipments. Iron and steel arc by far the largest at 
72.8 per cent, with aluminium the next at 12.1 per 
cent. Powder particles are specific in size and shape. 
They are not merely ground chips or scraps of metal. 
Among the major methods for making metal powders 
are the atomization of molten metal, their reduction 
to oxides, electrolysis and chemical reduction. Con­
cerning the variety of end-uses, iron powder is used as 
a carrier for toner in electrostatic copying machines. 
The United Slates also consumes about 907,000 kilo­
grams of iron powder ;; nnually in iron-enriched 
cereals and bread. Copper powder is used in anti­
fouling paint for boat hulls ancl in metallic pigmcn1ed 
inks for packaging and printing. Aluminium powder is 
used in solid fuels for rockets such as booster rockets 
for the space shuule programme. 

Basic PM processes use pressure and heat to form 
precision metal parts and shapes. Powder is squeezed 
(room temperature} automatically in a rigid precision 

Table V.43. P.atimaled world powdcr­
mctallurgy mipmcata, 1990 

{Thousand tonnes) 

Marerial Shipmen rs 

Iron and steel 600 
Aluminium 100 
Copper and copper alloy 48 
Tungsten and rungsten carbide JO 
:-.;ickel 22 
Stainle$$ steel IS 
thgh ·speed tool srecl I 0 

TOTAL 825 

Souru: Metal Powder lndusrnn 
l'cderarion. Princeton, :-.;cw Jersey. 
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Figure Y.16. Composition of world powder-metallurgy 
shipments by material, 1990 
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die at up to 50 tonnes per square inch into an 
engineered shape. such as a gear. The equivalent of 50 
compact cars sta~ked vertically indicates the pressure 
it takes to press the powder automatically in a 
mechanical or hydraulic compacting press. After the 
mas~ of powder is squeezed into a shape and ejected 
from the press. it is fed slowly through a special high­
hcat controlled atmosphere furnace lo bond the 
particles together. They arc metallurgically fused 
without melting. a phenomenon called ••sintcring". 

Other processes arc also used to consolidate powders 
into finished shapes such as cold or hot isostatic 
pressing. direct powder rolling. forging. injection 
moulding and gravity sintcring. In contrast to other 
metal-forming techniques. PM parts arc shaped directly 
from powders. while castings arc formed from metal 
that must be melted. and wrought parts arc shaped by 
deformation of hot or cold metal. or by machining. 

Among applications for powder metallurgy parts. 
they arc used in a variety of end-products such as lock 
hardware. garden trdctors. snowmohlcs. automobile 
automatic transmissions. washinl!l·machincs. power 
tools and hardware. sporting arms. copiers and 
postage meters. off-road equipment. hunting knives. 
hydraulic assemblies. X-ray shielding. oil- and gas­
drilling wellhead components. fishing rods and Walk­
man radios. Coinage such as Canadian nickel-; a!'c 
made from strip-rolled, pure: nickel powder.• 

The typical five- or six-passenger car made in the 
United States contains about 24 pounds of PM parts. 
a figure that could go much higher within the next 
several years. Automobile engines. transmissions and 
chassis assemblies include hardworking, high-integrity 
PM parts. Precision. functional PM parts arc used also 
in the aircraft. agricultural. off-road machinery. busi­
ness machine. hardware instrument and hydraulics 
industries. 10 name a few. Economics and better 
performance have convinced engineers 10 design PM 
parts to replace many sand-cast. stamped, die-cast. 
!>crew-machined. plastic moulded and even forged 
parts in these industries. 

•ffa.c:d on 1nfurmat1on dra.,.n from MPll· and APMI datahasc\ 
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(a) !\iorth America 

Though undergoing transition. the PM industry in 
North America has not remained static. Consolida­
tions. internationalization. commercialization of tech­
nologies. plant expansion and the addition of nc\1; 
capabilities arc continuing.• Of significance in this 
overall activity arc the new European corporate 
players. While there has been a marked J .. panesc 
presence for some years, within the last few years 
MAAG of Switzerland and Krebsoge of Germany 
have joined with ICM to form ICM/Krebsoge. In 
addition. Brico in the United Kingdom has bought 
Supermct; Plcuco from Germany has purchased Part­
nership Powder Metallurgy; and recently. Sinterstahl 
(owned by Thyssen of Germany and Metallwcrk 
Plansee in Austria) has purchased a portion of 
Sintcrmex in Mexico. As PM technology becomes 
more accepted worldwide. there will be continued 
consolidations. acquisitions and expansions of existing 
facilities.•• 

In 1990. the Metal Powder Industries Federation 
forecast a 7 per cent annual increase in metal powder 
consumption; however. this figure has not been 
realized. nor has its forecast of an increase in iron and 
steel powder consumption. Such forecasts have been 
based on several events which needed to take place 
but as yet have not been realized. These include: the 
increased global use of PM in car-making. increased 
use of powder-forged parts. a growing MIM market. 
developments of high-performance and low-density 
alloys, and the development of altogether new alloys. 
But the most significant deterrent to PM growth in 
1991 has been the recession and the subsequent drop 
in automobile production.•• Other forces that arc 
impeding the growth of the PM industry arc the 
following: 

(a) The non-availability of a full-range of alloy 
powders needed to produce fully dense products; 

(b) The need to improve properties; 

(c) Ever-increasing competition and competing 
processes; 

(d) Design changes requiring different production 
methods. 

Nevertheless the PM industry has enjoyed favourable 
growth during the past several years. and table V.44 
shows that North American PM shipments were 
slightly up in 1990 to 298,800 tonnes. despite the fact 
that domestic car sales were on a downward path.••• 

Concerning the individual metals iron powder 
shipments in 1990 showed only a minimal advance 
with an increase of 0.52 per cent.•• fv~n though this 
was the second best year on record. it is still below the 
1988 high of almost 237.000 tonnes. The PM parts 
share is the largest. accounting for 85.29 per cent of 
total shipments of 219.200 tonnes. Other major 

•Ra"'cd on 1nfnrmacion dra..-.n frnm d.atiilha'c' of rhc l·urop('dO 
p.,.,.Jrr M<1al l·rdrra1mn (l·.PMAI. Hru"<h. and th< Rrill'h 
Pa.,.dcr Mc1al l·cdnat10n fHPMl· 1. Shrc.,.•l>ur~ Src al'" f 1Hf 

..Ha,cd on mforma11on dra.,.n rrom MPll· an:l APMI dalaha'c' 

•••ffa,cd nn 1nr1>rma1111n dra.,.n from IPM1\ and MPMI 
datal>a.c' Sec aho [ 1H I 
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T..-\·M.. Sortla "-rirall .-...~ s .. ip•tmt§o 1911 to lftl 
(Tonnes) 

'.l.Cau:rial 1988 !989 1990 Percentage change 

lmn and steel 236 900 218 000 219 000 0.4S 
Aluminium 29 000 33 soo 36400 8.66 
Copper and copper 

b3SC 22 000 20 300 19 200 -S.42 
~ickel 10 800 10 200 10 000 -1.96 
Tungsten carbide s 200 s 300 s 000 S.66 
Stainless steel 3 300 3 200 3 000 -6.2S 
Tungsten 2 400 2 100 2SOO 19.0S 
'.l.tolybdenum 2 000 If 2 000 If 2 soo ~j 2S.OO 
Tin l 100 l 000 l 000 

TOTAi. 312 700 29S 600 298 800 1.08 

Sourer-: Database of the Metal Powder Industries Federation. Princeton. New Jersey. 
! Estimate. 

markets are welding electrodes and cutting, scarfing 
and lancing. electronics. and chemical and miscel­
laneous uses. Shipments of copper and copper-base 
powders in 1990 dipped by 5.75 per cent to 19,200 
tonnes from 20,300 tonnes in 1989_ The PM parts and 
bearing segmenb of this total was down by 5.88 per 
cent to lf>.251 tonnes. The stainless-steel powder 
business was stable in the range of 3,000-3,400 tonnes, 
but it is dependent on two major PM parts applica­
tions. namely sensors for car mirror buttons and anti­
lock braking systems (ABS). 

The recession that developed in 1991 was further 
aggravated by the Persian Gulf war and downturn in a 
number of countries. The war ended but the industrial 
recession did not. Car production and sales also took 
a steeper dip than upected. As a consequence, the PM 
industry in North America suffered further layoffs. 
short work weeks and the drying-up of customer 
orders. Highly leveraged companies financed from the 
easy-money days of the 1980s were now fighting to 
stay alive. None the less. the North American PM 
industry is still alive and capable of bouncing back. 
With a range of new quality powders available which 
allow higher-performance parts, more sophisticated 
compacting presses and sintering furnaces. a turn­
around is e"pectcd. Worldwide, the PM industry 
shares a common bond: a dependence on the auto­
motive market. In North America, this market ac­
counts for at least 65 per cent of the conventional PM 
parb business; in Japan it represents 80 per cent; and 
in Germany it is close to 60 per cent. Despite the 
automotive downturn. the "Big-Three" United States 
car makers are actively designing PM parts for use in 
new engines and products such as air-bag units and 
ABS assemblies. Though PM is continuing to provide 
new parts. certain factors such as new fuel regulations 
could cause !>omc future problems. With the necessity 
to go to a new 85-per-cent methanol fuel, new 
materials and new alloys need to be developed to 
improve efficiency. Though the regulations may 
change. it i~ estimated that 20 per cent of automobile 
engines produced by 1995 will need to be compatible 
with these new fuels, approximately 2.5 million to 
3 million vehicles per year. 

As indicated, metal matrix composites arc being 
considered for automobile enJline rart:;. Successful 

applications of aluminium matrix composites include 
drive shafts and pistons. Also the use of aluminium 
PM parts has generated considerable interest in the 
automotive industry. the relatively high cost of PM 
composites is a limiting factor. There is talk of 
possible cost-effective uses of aluminium and mag­
nesium PM composites in demanding engine applica­
tions. such as connecting-rods. Research into auto­
motive applications for micro-alloyed. high-strength. 
!ow-alloy steel forging techniques continues; for 
example, the commercial production of forgings made 
in third-generation micro-alloyed steels having nio­
bium additions for control of grain size and 
recrystallization has began in the United States. 

New emissions and fuel consumption requirements. 
as well as demands by more sophisticated consumers 
arc forcing manufacturers to rapidly investigate new 
designs and materials. For example, engine builders 
want to increase power and torque per unit of 
displacement. to reduce noise, to decrease weight. to 
improve durability, to enhance appearance and to cut 
costs. Plastics and particularly reinforced plastics have 
the potential to satisfy many of these needs, which 
explains their increased acceptance. An example is the 
hybrid-material connecting-rod that combines carbon­
fibre reinforced plastic with a titanium alloy. The rod 
weighs 30 per cent less than a PM forged rod. Though 
currently not feasible for mass production. the 
experience gained from such research may help 
materials specialists develop other more commercially 
promising engine applications for carbon-fibre re­
inforced plastics. 

Concerning applications in other car parts. the 
addition of ceramic reinforcements to aluminium can 
provide properties unobtainable with other alloys. For 
example, the refined grain size and better control of 
intermetallics and second and third phases tend to 
delay fatigue crack initiation, while carbon-fibre 
reinforced plastics may satisfy many needs. In 
addition, General Motors is expected to introduce PM 
steel connecting-rods within the next two years. along 
with the increased use of PM forging in transmissions. 
General Motors is also looking at some MIM 
applications. In response, Ford plans to increase its 
·1~e of PM by introducing composite PM camshafts in 
its new VS engine, adding another I kilogram of PM 
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parts to an engine that already uses some 6.8 kilo­
grams of PM parts. Ford is also planning to introduce 
llther ne\lo PM parts into engines. such as connecting­
rods. cam and crank sprockets. vah·e guides. and oil 
pump components. 

(bJ Western Europe 

The PM industry in Western Europe has maintained 
a steady growth of some 5-6 per cent per year ((39] 
and [40)). Changes in business cycles, have influenced 
this growth. Increasing recession has made overall 
de\·elopment for the year 1991 not too impressive. 
One exception is Germany. where the effect of 
unification has been superimposed on the normal 
course of the business cycle. resulting in a much 
higher growt'l in national income than was expected. 
The effect of German unification will among other 
things generate greater opportunities for growth and 
cooperation between the surviving Eastern European 
PM producers and their enterprising Western 
European cohorts. Until recently. PM in Eastern 
Europe suffered no outward competition. Now it must 
increase productivity. improve quality and reduce 
costs. Most Eastern European PM companies arc thus 
looking for cooperation with companies in developed 
market economics. MIBA of Austria. for example. has 
already risen to ttac challenge and established a joint 
venture in Czechoslovakia. The European Powder 
Metallurgy Association. in fact, is proposing to make 
it possible also for companies from Czechoslovakia. 
Hungary and Poland to become full members. 

The Western European car industry represents 
68 per cent of PM markets, followed by electrical 
appliances. power tools, office equipment and general 
machinery. The iop three PM-parts-producing coun­
tries arc Germany. Italy and Spain. While there was a 
market downturn in capital equipment sales to the 
Western European PM industry in 1991, this situation 
should improve in 1992. PM part manufacturers will 
face both opportunities and challenges as a result of 
the EEC single market at the end of 1992. Quality 
assurance is one such challenge. and the need to be 
more flexible in terms of smaller lot size production is 
another. The boom in new car sales in Germany in 
1991 has benefited both German and non-German 
component suppliers, including PM producers. How­
ever. it is acknowledged that the level of usage of PM 
parts in Western European vehicles is still too low, 
and that the PM parts industry in Western Europe, 
which average 86.000 tonnes, lags behind that of 
Japan (over 100,000 tonnes) and North America 
(around 180.000 tonne!>). despite the fact that Western 
Europe is the largest car-producing region. It is 
estimated that the market for PM parts grew by 5 per 
cent in 1989 and by 4 per cent in 1990, and no change 
\loas forecast for 1991. 

Greater R and D is needed to develop new materials 
and products and to replace sales lost to lower-cost 
alternative products, such as composite PM parts 
where multiple-functions can be offered to the user. 
Powder forging and metal injection moulding arc also 
fields which offer new opportunities for the PM 
industry. and Europe is certainly lagging behind 
North America and Japan on both counts. The 
l'.emented carbide industry. particularly important in 
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Sweden. has also been hit by th - current recession in 
most Western European countries, with cutting tools 
particularly affected by the downturn in car 
production. The tonnage of tungsten carbide produced 
in Western Europe has been kept fairly constant over 
the past 15 years. due to a sharp increase in 
productivity offered by tool manufacturers through 
coatings. new tool geometrics etc. Drilling tools have 
seen similar developments, but at the same time lower 
sales. 

There is a constant demand for improved materials. 
and in order to compete in the market place, PM 
companies must cover the broadest possible range of 
materials in terms of synthesis, design. and properties 
([41]. [42] and [43]). Among recent new materials are 
refractory metals with a melting-point above 1.900° C 
such as tungsten, molybdenum. rhenium and niobium. 
The global production of refractory metal powders 
solely for use in PM mill products (sheet. rod. bar etc.) 
is now about 7,500 tonnes. including 3,000 tonnes for 
molybdenum. 2.000 tonnes for tungsten. and 3-4 
tonnes for rhenium. This translates into around 
5,800 tonnes per annum of finished products. There 
are also growing applications in the micro-electronics 
industry for high-purity refractory metals, but here 
any growth in volume has been offset by continuing 
miniaturization. 

Probably the fastest-growing sector of powder 
metallurgy in Europe is PM semi-products. These 
include tool steels and high-speed steels, high- strength 
high-alloy steels, stainless steels, nickel-base alloys. 
cobalt-base alloys and aluminium alloys. The total 
market for these products in Western Europe is 
estimated at some 20,000 tonnes, with a sales value of 
S 131 million. Growth over the past five years is 
estimated at 30-50 per cent. The longest established 
PM semi-products are tool steels and high-speed 
steels. but a wide range of new semi-products have 
emerged. These include: high-speed steels for 
machining. tool steels for dies and punches. high­
strcngth steels for steam turbines. alloycd-powdcr­
metal chromium-aluminium steels for heating cle­
ments. supcrduplcx stainless steels for offshore uses, 
nickel-base supcralloys for aircraft engines. nickcl­
basc oxide-dispersion-strengthened alloys for high­
tcmpcraturc corrosion-resistance, cobalt-base alloys 
for wear and abrasion resistance, aliminium oxidc­
dispersion-strcngthencd alloys for aircraft structures. 
and spray-forming alloys for a variety of applications. 

The current average use of PM parts in cars in 
Western Europe is 4.4 kilograms. in Japan 5.4 kilo­
grams, and in the United States 11 kilograms. This 
represents an annual increase of around 6 per cent in 
Europe and 9 per cent in Japan. The latter has been a 
result of the introduction of multi-valve engines. ABS. 
pollution control devices etc. The use of PM parts in 
Western European cars is foreca~t to rise to 5 kilo­
grams by 1995. The iron powder market in Western 
Europe is estimated at 100,000 tonnes [43). The PM 
share of this production is estimated at 65.000 tonnes. 
Observers saw the market growing at 5-8 per cent in 
1990. Also important. the copper and copper-alloy 
powder market in Europe has been estimated at 
approximately 123,000 tonnes per annum. However. 
the aluminium PM market in Europe has usage of 
only about 275 tonnes per annum. The future looks 
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bright for the Western European MIM markets. There 
are snen companies commercially producing MIM 
parts. ha\·ing an estimated combined annual sales 
total in excess of S6 million. 

{c) Japan 

Table V.45 shows PM production in Japan for 
1990. excluding cemented carbide products. Total 
production has been estimated at 182.512 tonnes. or 
3.6 per cent more than in 1989 ([44] and [45]). In 
terms of indi\·idual production. PM machine parts 
amount to 81.000 tonnes. about 6.9 per cent more 
than in 1989; PM bearings contribute about 9,000 
tonnes. a 13.5 per cent increase; PM hard magnetic 
materials are about 47.000 tonnes, a 2.8 per cent 
decline; and PM soft magnetic materials are about 
44.000 tonnes. an increase of approximately 3.1 per 
cent.• These four groups of products share about 
98.1! per cent of all PM output in Japan. 

Regarding shifts in the production of machine parts 
and bearings from 1980 through 1990, the ratio of 
machine parts to bearings has been increasing [44]. 
Machine parts have been continuously increasing 
during the past 15 years. with a major transition 
occurring in the consumer fields. The machines of 
most importance are automobiles, followed by air­
conditioners. electric hand tools, refrigerators and 
stepping motors, as well as industrial machines such 
as office. agricultural and textile machines. The 
automobile machine share has been increasing annu­
allv. having reached 85 per cent in 1989. As in the 
U~ited States. material for machine parts derives 
mainly from iron materials, while the use of other 
materials such as copper. stainless steel, aluminium 
and titanium base is limited. As shown in figure V.17 
the breakdo\\n of machine parts in automobile pro­
duction is as follows: engines, 45 per cent; drive trains, 
21! per cent; and chassis. 17 per cent. 

Table V.46 shows PM machine parts production 
according to consumer industries. The production for 
transport machines increased 17.4 per cent more in 
1981! than in the previous year, about 13.2 per cent 
more in 1989 than in 1988, and 9.7 per cent more in 

•Ba•cd on informauon dra,.n from databases of the Japan 
p0 ,.dcr Mctallurity As•ociat1on tJPMAl and the Ministry of 
lntcrnallonal Trade and Industry. Tokyo. Sec also (46). 
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Figure V.17. Brukdown of powder-met.llu1"9y parts 
In Japanese cars, 1989 

Source. Database of the Japan Powder Metallurgy Association. 
Tokyo. 

1990 than in 1989. This high ratio was driven 
primarily by the automobile industries. The produc­
tion levels of powder metal parts greatly outstripped 
the production of automobiles between 1980 and 
1990. Two reasons are suggested for this. First, the 
Japanese automobile market has tilted towards bigger 
cars, with higher performance and higher quality. 
Among the PM demands, there bas been an increase 
in the ratio of cars with automatic compared to 
manual transmissions (excluding imported cars and 
mini-vehicles) from 26.8 per cent in 1980, to 51. l per 
cent in 1986, and to 72.5 per cent in 1990. The 
numbers of automatic cars are still increasing sharply 
in Japan. In addition. cars eqllipped with pow.er 
steering increased with the progress of automobile 
engineering; here the ratio increased from 20 per ce~t 
in 1980, to 82 per cent in 1986, and to 94.3 per cent m 
1988. While no statistics arc available, it is believed 
that most cars are now equipped with air-conditioners. 
Trucks will also shortly be equipped with them. The 
quan1ity of PM parts also has increased due to the 
highr.r performance demanded from engines, most 

Table V.AS. Jap11ncsc prochldion of powdcr-mdallu'IJ prochids, 199811 

Production Percentage change Percentage 
Product (tonnes) 1989·1990 market snare 

Machine parts 81 074 6.9 44.4 
Bearings 8 947 13S 4.9 
Friction materials S8S 6.8 0.3 
Electrical contacts 205 7.3 0.1 
Electric hulb materials 764 ·0.9 0.4 
Electrical connectors 32S 23.1 0.2 
Magnellc materials (hard) 46 67S ·2.8 2S.6 
Magnetic malcrials (sofl) 43 654 3.1 23.9 
Other 283 · 16.3 0.2 

TOTAL 182 Sl2 3.6 1000 

So1'rct: Databaac of 1hc Minislry of International Trade and Industry of Japan. 
a: Cemenled carbides excluded. 
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Table V.46. Japa- au•iae·paru prod11<tioa far a.AllCI' illdutrics, 1911ao1990 
(Tonnes) 

1988 1989 J99C 

Perccntace chance Percentage change Percentage change 
Consumers Productioa 1987-1988 Production 1981-1989 Production 1989-1990 

Transport machines SS S37 17.4 62 871 13.2 68 988 9.7 
Elcctncal machines 8 484 lS.6 74Sl 12.8 6 473 ·13.l 
Industrial machines 4 244 8.2 4 194 1.2 4 410 S.2 
01her l 298 46.0 l 302 0.3 l 203 -7.6 

TOTAL 69 S63 17.0 7S 818 1.0 81 074 ().9 

Souru: Oalabasc o( the Ministry of lntemati<'nal Trade and Industry o( Japan. 

recently changes in the O\·erhead cam system and the 
multi-vah·e system. Also. the multicylinder engine 
increases the fuel ratio. while keeping the same 
exhaust volume. According to the Japanese Auto­
mobile Industries Association. the production share of 
larger cars of o\·er 2.000 cubic centimetres was 5 per 
cent in 1987. 6 per cent in 1989 and 13 per cent in 
1990.• 

The secnnd reason is that the Japanese PM in­
dustries han: been coping with the various demands of 
users for higher precision. higher performance. more 
complicated shapes. larger sizes etc. by promoting 
their own technologies. Results of such technologies 
ind..ide iron-base-segregation preventive premixed 
powders. high-compressibility low-alloy steel powde.-s. 
and high-compatibility alloy steel powders. Also 
important is highly functional and high-performance 
prnduction equipment. leading to a reduction of set­
up time using numerically controlled presses. And 
finally. products of complex shapes have been achieved 
by sinter-bonding technologies, and complicated shape 
and high-precision products have been achieved 
through improved technologies for moulds production. 

Table V.47 shows Japanese shipments of iron and 
copper powders in ! 990. Iron powder shipments were 
155, In tonnes. or 7. 9 per cent more than in the 
previous year. while PM products totalled 103.981 
r.mnes. or 8.4 per cent more. Copper powder shipments 
were 7,244 tonnes. or 3.1 per cent more than in the 
previous year. and PM products totalled 5,818 tonnes. 
or 3.4 per cent more. The latter are used prima1ily for 
bearings. PM friction materials and PM machine 

•fia.cJ on information dra"'n from JPMA database. 

parts. Figures V .18 and V .19 describe Japanese shares 
of iron and copper powders in the manufacture of 
consumer goods. The production of stainless steel 
powders was 860 tonnes in 1985. 1.260 tonnes in 1987 
and 1.510 tonnes in 1989; these figures indicate a 
gradual increase in production of materials for PM 
machine parts and filters. 

The Japanese PM industry acknowledges that it 
must innovate production technologies in order to 
address current market changes. With environmental 
considerations being of global importance. reductions 
in vehicle weight and fuel ratios are seen to be vital 
countermeasures. In this respect the PM industries are 
developing new technologies and design improvements 
by advancing new lighter materials {aluminium- and 
titanium-based) and by reducing part size and volume. 
New manufacturing technologies also have been de­
veloped in response to car consumers in Japan for 
increased safety. quality design etc. 

Other emerging technologies in Japan include rapid 
solidifications of aluminium alloy powders using 
atomization. and the practical use of PM aluminium 
alloys by hot extrusion or hot fo1ging. These have 
been used to improve compressor vanes and rotors. 
lowering the weight of car parts. In addition. mecha­
nically alloyed powders facilitate the uniform mixing 
of alloys not possible to produce by any other route. 
Applications are expected for amorphous materials. 
functionally gradient materials and composites. Com­
mercial applications of MIM has begun for small 
complex-shaped and magnetic parts for applications 
such as watches. se"ing-machines and electronic 
components. Powder forging operations are attractive 
as development of greater part strength continues. 

Table V.47. Japa- iroa and copper powder-metallurgy 1hipmcn11, 1990 
(Tonnes) 

Iron Copper 

Percentage: change: Percc:n1age change 
i\pphca t ion Shipment 1989-1?90 St,ipmenl 198?·1??0 

PM produrt~ 103 ?Ill 8.4 s 818 3.4 
Expori 11 632 8.S 264 3.S 
01her 39 SlO 3.8 I 162 1.3 

TOTAi. !SS 123 7.9 7 244 ll 

Snurrf: "Powder Merallurgy in Japan". /111mro1innot Jnumol nf /'()M!drr Mftollurp;y. 
Vol 28, :"n. l (Jan1iar) 19?2). p. 87. 
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Figure V.18.. Percentage distribution of 
lrcn-powder-met811urgy mn In Japenne manufecbn 

of consumer goods. 1990 

Source Database of the Japan Powder Metallurgy Assoc:1at1on. 
Tokyo 

Figure V.19. PeP:entage distribution of 
c-.>pper-powder-melllllurgy uses In 

JapmneM manufacture of consumer goods, 1990 

Source Oa•1base of the Japan Powder Metallurgy Assoc1at1on. 
Tokyo 

particularly for automatic manufacturing systems and 
light metals. The Japanese arc also considering PM 
soft magnetic components, especially !or motors, 
automobile electronics and computer-related applica­
tions. 

(d) Other Asia 

Table V.48 presents an estimate of PM production 
in other Asian countries in 1990. According to this 
table, the 10 major Chinese companies produced 
3.000 tonr.es, though the total figure is unknown. In 
the Republic of Korea, IS compani~s produced 
7,000 tonnes; ir. Taiwan Province. 30 c.1mpanies pro­
duced 8,000 tonnes; in Singapore and Malaysia, 
4 companies yielded 1,000 tonnes; and in India, 
IS companies generated 5,000 tonnes. In the Asiao 
countries and areas, the PM market is thus seen to t.e 

TlllM VAi.. Asima ,_dtt..-talhrcJ ~ lw 
.-lliM parts .... lwuillp estilluft, .,,. 

Country ISumber of Production ti 

and area companies (tonnes) 

Japan 60 90 000 

Taiwan Province 30 8 000 

Republic o( Korea IS 7000 

India IS s 000 

China!!.' 10 3 000 

Singapore and Mala)-siz 4 1 000 

Sauru: "Powder Metallurgy in Japan·. I~ Joumal 
of Powdttr Mnallutfy. vol. 28. No.I (January 1992), p. 87. 

!I Estimates. 
~ Large companies only. 

smaller on an international scale. But it is expected to 
expand as the engineering manufac,uring industries in 
the Asia-Pacific region develop. 

(e) Australia 

Although small by world standards, the Australian 
PM industry has been active in producing shaped 
powder-metal components for almost 50 years.• Ini­
tially, the industry concentrated on the production of 
self-lubricating bronze bearings, but now it has 
extended its capabilities to many fields, including 
structural, custom-made products, and components 
produced in large quantities for a variety of applica­
tions such as automotive parts, household appliances, 
powder and garden tools, locks, instruments and clock 
mechanisms. As shown in table V.49, the major 
ir stria! branches supplied include the automotive, 
white goods, agricultural equipment, building, and 
general engineering industries. In 1968/69, the industry 
consumed 358 tonnes of material. Twenty-two years 
later there is a strong industry producing in excess of 
2,500 tonnes each year. 

•Based on informa1ion drawn from database of the Powder 
Metal Industries Association nf Australia. Canberra. 

Table 49. Prlndpal markets for 
Aauralian powder-mdal prodatt~ 

1990 lo 1991 
(Percentage) 

lndu51ry Export Total 

Automotive 33 42 
White goods 54 31 
Powder tools and 

garden equipment 
Building I 
General engineering 13 23 
Other 2 

TOTAL 100 JOO 

Sourct: D. Whittaker, Metal injections 
moulding. Mnallurgio. vol. SI, So. I 
(January 1??2). 
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Results from the most recent annual survey for the 
\'ear to June 1991 indicate that. like Australian 
industry generally. the current recession. has made it a 
\'Cry difficult year for PM. Employment fell by 14 ~r 
cent over the period. while estimates of powder usage 
ha\·e shown a 13 per cent fall [47]. Plant utilization for 
compacting presses and for sintering has been low 
overall. This latter result reflects in part the installa­
tion of a number of new furnaces. Sales for the year to 
June 1991 have also displayed a fall. although in past 
years there has been a strong growth trend evident. 
Export of PM products increased by 41 per cent over 
the year. reflecting the industry's increased marketing 
and R and D efforts. 

(/) World summary 

Worldwide the metal powder industry is quite 
suhstantial, with estimated production shipments in 
1990 of 825,000 short tons. Metal powder manufac­
turers arc diligently working to upgrade materials 
[43) and (44]. Industry observers see the gap in 
properties between PM products and wrought ma­
terials to be narrowed because of improvements in 
metal powders and processing practices. However, 
there is still a need for developing new materials that 
provide higher densities and improved dynamic pro­
perties such as fatigue and impact strengths. Austcni­
tic stainless steels should emerge in the 1990s with 
greatly improved corrosion resistance. Fcrritic stain­
less steels will also come into use with magnetic 
properties comparable to wrought products. Compa­
nies arc developing advanced techniques for producing 
intermetallic alloys and offer nickel and iron alumi­
nized metal powders. Iron aluminides, based on their 
intermetallic compounds. have a potential to replace 
stainless steels. Tests have shown that iron aluminides 
resist high-temperature oxidation damage in sulphur­
containing environments, and have excellent resistance 
to static aqueous corrosion. Nickel aluminides offer 
high-temperature strength and excellent corrosion and 
oxidation resistance. 

The world market value of PM or sintered products 
and components is currently in the region of 7,500 mil­
lion Australian dollars, with North America currently 
accounting for 50 per cent, Western Europe 20 per 
cent and the East Asia, largely Japan, 30 per cent. 
Japan has, in fact, overtaken Western Europe in the 
past five years. The PM process is clearly quite flexible 
and open to further innovation. For e'Cample, recent 
and on going technological developments are quickly 
widening the choice of materials available to manufac­
turers. This means that the choice of materials to use 
in PM components is becoming more critical ir1 
determining the competitiveness of any product. As an 
illustration, a new "anchor-bond" material is being 
developed which is suitable for particular applications 
requiring a high strength requirement, for example, in 
a part with a big flange and long shank. A company in 
Tasmania has released a new H-Jet powder product, 
that is, a bronze powder having increased radial crush 
properties with a low sintered growth rate. 

These choices of material arc further widened by the 
blurring of boundaries between the three main cate­
gories of engineering materials: ceramics, polymers 
and metals. This is due to the development of many 
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different kinds of composites and compounds and the 
different techniques used to produce them. Perhaps 
the most significant aspect of recent developments in 
advanced materials is the capability to tailor proper­
ties to applications. Developments in advanced ma­
terials add a further dimension to developing high­
tcchnology PM solutions to customer problems. 

J. T~clurological trr11is 

A positive aspect of PM has been the rapid increase 
in technical activities over the past few years ((47) and 
(48]). Such continuing R and D in process and 
equipment technologies is vital for PM to r:main 
competitive. Advances arc evident on a broad front. 
There is a clear move to finer powders, typically in the 
higher-performance materials, and these arc being 
consolidated to high final densities. The aim is to 
boost PM part properties, especially fatigue and 
impact strengths. The consolidation is either through 
higher sintcring temperatures or the application of 
stress during sintering (for example, by hot isostatic 
compaction, hot pressing, hot extrusion or hot forging). 
These trends arc coupled with demands for improved 
powder quality and purity. including uniform charac­
teristics between production lots. The shaping of these 
powders depends on powder injection moulding as the 
most rapidly growing approach. 

MIM is a rapidly growing forming technique. based 
on powders, and one which is steadily being adopted 
worldwide ([49) and [SOD. There has been a surge of 
interest in composites, but future growth will depend 
more on infusion of technology into the basic PM 
operations, largely in order to better control the final 
product attributes and to improve produ~t quality. 
These will require parallel advances in process control, 
monitoring and instrumentation, and the improved 
maintenance of process technology. 

Other important breakthroughs that will carry the 
industry forward include the following: improved 
manufacturing processes such as hot isostatic pressing 
(hipping), PM forging, injection moulding and direct 
powder rolling; fully dense PM products for improved 
strength properties and quality in automobiles. diesel 
and turbine engines, aircraft parts and industrial 
cutting and forming tools; commercialization of tech­
nologies such as MIM, rapid solidification, PM 
forging, high-temperature vacuum sintering and both 
cold and hot isostatic pressing; the use of PM hot­
forgcd connecting-rods in automobiles and a PM 
camshaft for four- and eight-cylinder automobile 
engines; PM wrought-aluminium alloys made by rapid 
solidification techniques to provide greater strength, 
fracture toughness, corrosion and fatigue resistance 
through improved chemical and metallurgical struc­
tures; and development of rare cobalt magnetic 
materials that offer superior properties (38). 

4. Short- anti m~di11m·Urm 0111/00/t 

Worldwide growth in the PM industry was con­
firmed fror.i reports presented at the Powder Metal· 
lurgy '90 Conference held in London in July 1990. 
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The ililernalluoal iron powder market should continue 
to gro1o1. at about 3 per cent per year. The following is 
a breakdown of estimated 1990 production in major 
regions: North America. 200.000 tonnes; Western 
Europe. 100.000 tonnes; Eastern Europe and the 
USSR, 60.000 tonnes; and Japan and other countries 
in the Pacific region. 185,000 tonnes. Total world 
production of iron powder in 1990 was about 545.000 
tonnes. 

The estimated breakdown of the international copper 
and copper-alloy powder market is as follows: North 
Ameril..i. !6300 tonnes; Europe. 12.000 tonnes; Japan 
and other countries of the region. 10,000 tonnes; and 
the rest of the world, S,000 tonnes. Total 1990 world 
production of copper and copper alloys was 43,400 
tonnes. The annual international tool-steel powder 
market is estimated at between 8,000 and 10,000 
tonnes and experiencing rapid growth. The annual 
growth rate is between 10-20 per cent. and the 
worldwide nickel mark.et looks good because of 
growth in mechanical alloying, superalloys and nickel­
alkaline battery production. The worldwide nickel 
powder market. excluding powder production for 
briquettes. is estimated at 20,000 tonnes. Annual 
market growth is forecast to be approximately S per 
cent. 

It is estimated that the worldwide market for 
carbonyl iron MIM parts is approximately 250,000 
kilograms. The market for alloy MIM powder amounts 
to approximately 45,000 kilograms. Although not an 
important element in the international PM induslry. 
cobalt is used mainly in powder form in the cemented 
carbide industry (for tooling). and also for magnets 
and more recently for producing strip from powder. 
Analysis of market segments shows the hard metals 
(carbides) share of the cobalt market as around 
4.S per cent in 1950, or S.800 tonnes. rising to 12 per 
cent of a 27.SOO-tonne market in 1990. In fact. PM 
tooling seems to have fought off the predicted take­
over by ceramic (and olher) tooling, and the new 
coaling 1echniques to apply titanium carbide (and 
other alloys) have restored such tooling to ils leading 
position. 

The "siep-from-powder" process developed origi­
nally by Bri1ish Steel in the late 1960s has been 
patented and developed by a United Kingdom -:om­
pany. Mixed Alloy of Mold-North Wales. They are 
making progress into the weld-cladding mark.cl by 
making thin strip of many alloys, both cobalt- and 
nickel-based, which can be applied by submerged arc 
welding at very high rates (up to SO kilograms per 
hour). Their process is cnti;cly powder-metal-based 
and ••irtually unique. 

Important trends for the 1990s include new electro­
nic controls for mechanical and hydraulic press 
systems. Further electronic-hydraulic integration work 
will be designed into mechanical presses with the use 
of hydraulically driven, microprocessor-controlled 
multi-platen tool systems allowing for production of 
more complex parts to near-net shapes. High­
temperature sintering is another important trend. The 
use of this technique is accelerating as PM parts 
producers add ceramic belt furnaces and continuous 
vacuum sintering equipment. When combined with 
new low-alloy steel powders, high-temperature sintcring 
will open up new market!'. for higher-strength PM 

- -it- --

structural components. Longer sintering times will 
probably be in the order of 1,150° C 

The MIM market continues to grow in North 
America. Japan and Western Europe. and offers 
exciting promise to the PM industry generally. Powder 
makers are providing improved raw materials with 
enhanced processing characteristics such as flowability 
and better shrinkage rates and improved properties 
for higher-pan strengths. New growing markets include 
orthodontic devices, firearms. business machines and 
printers, ordnance, automotive parts, medical and 
dental instruments, recreation and hobby equipment, 
hand tools. hardware. motors and controls, household 
appliances and electronic pack.ages. 

As the PM industry seeks to attain better properties 
for new higher-strength applications, new markets 
should open up. But the industry cannot be compla­
cent. It must attract capital for new and improved 
equipment and continue to upgrade quality at all 
levels. If it is to compete on an international level. it 
must have consistent product quality. Achieving a 
"quality-supplier" status with leading international 
customers is not easy; however, it is recognized to be 
an investment that must be made. Quality. zero 
defects and service have replaced price at the top of 
the customer shopping list. Delivering quality is very 
difficult and expensive, when striving to achieve 
reasonable profit levels. 

In addi;.:on to achieving quality, the industry must 
consider n~w products and new applications. Raw 
materials and new techniques need to be investigated 
and developed. More rc!'earch and marketing arc 
necessary, while direct sales are a must. New testing 
procedures need to be developed to help determine the 
right product for the right job, and more technical 
personnel should be assigned to the field to assist in 
product fit and evaluation. 

The North American PM industry needs research 
funding to attack generic problems that have plagued 
metallurgists and production engineers for years. 
Various areas to be addressed include enhanced PM 
standards, compaction, process modelling and process 
control, sintering process monitoring and control 
systems. enhanced dynamic properties, lubrication 
methods and materials, and non-destructive test 
methods. A variety of areas can be identified, where 
there is a technical synergy between high-technology 
end-user applications and basic PM technologin. 
These include atomization, cold isostatic and hot 
isostatic pressing, die compaction. powder injection 
moulding, sintering, and powder forging. 

The North American PM industry recognizes that in 
the 1990s it must not limit its horizons to North 
America and must think more globally. Overall 
strategics must look beyond domestic borders, since, 
for example, most of the industry's largest customers 
in the United States such as General Motors, Ford, 
IBM and Xerox arc now sourcing components world­
wide. Other materials and processes arc competing 
with PM technology. By sharing information for 
upgrading standards, safety and health, providing 
more data for design engineers, and solving generic 
1echnical problems, the PM industry should achieve 
full global status. An overriding consideration should 
be 10 upgrade qualily at every stage of the production 
process. 
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(;. Synthdic fibre.. (ISi(" 3513)* 

'.'on~dlulo!>ic staple and rnw 

C:ellulosic staple and tow 
Son-\.-cllulllsic continuous fibres 

C:ellulosic continuous filaments 

Fibres intermediates 

The main synthetic fibres arc polyester. poly·amide 
C nylon) and acrylic. Polypropylene fibres ha,·c also 
been gaining popularity. particularly for carpets. 
Cellulose-based fibres include acetates and rayons. In 
all case:-.. fibres are further categorized according to 
their physical form. Filament is a continuous polymer 
that has been extruded in its molten state through fine 
holes and then solidified by cooling. It is :-.pun on to 
\ariou' packages for shipment from the factory. 
Staple i~ chopped into smaller lengths and can be 
made into \ams on comentional machinen· designed 
for natura·I fibres. Often this t~·pe of . fibre has 
characteristics that arc more like natural fibres. 

I. C.1"~"' sitllllliOll 

(a) Produt·ticJn 

Table \' .50 sho\\s trends in the production of non­
ccllulosic fi'1res between 1961< and 1990. and includes 
pwjections tor 1991 and 1995. Between 1968 and 
199<1. most of the fibre groups shown in that table 
experienced ptlsiti\c growth: acrylics at 5.4 per cent. 
nylon filament at 3.3 per cent, nylon staple at 6.6 per 
cent. polyester fiiament at I I.!! per cent and polyester 
staple at !<.II per cent. Among fibre groups that 
declined. acry·lics wa~ reduced by CU per cent in the 
United States. These and other declines can be 
explained by the fact that markets ha\·c been saturated 
in recent \ears and consumer tastes ha,·e changed. 

With ~egard to changes in production pallcrns 
\\orld\\ idc. figure V.20 illustrates the shifls that 
occurred among the major countries and regions 
bct\\ecn 1977 and 1990. The shares of the major 
producers. the United States. Western Europe and 
Japan. arc shown to hne declined rclati\·e to that of 
other countries. The regional allocation of the total by 
major synthetic-fibre type is provided in figure V.21. 
C"ountr) ,hares arc shm~n to differ among polyamides. 
polyesters and acrylics. 

(h) Con.iumption 

The broad end-use orientation of the \·arious 
'' nthctic fibres. based on the experience of the United 
States. i' sho\\n in table V.51. This tabulation displays 
major application consumption pauerns for all the 
important fibres during 19116. The \olumc is given in 
million pound' and as a percentage of total fibre 
consumption for each fibre in each category. The 
nature of these end-uses i\ a~ follows. 

(a) Acrylics arc consumed primarily in apparel. in 
such end-uses as sweaters. men's hosiery and slacks. A 

•t ll\lll>O acknm•Mdan 1ht conmbuuon or Jordan P. Yalt. 
Prn1dto1. S1a11~11kon Corporal1<>n 

IO?rge nllume is also consumed in h,lme furnishings. 
particularly in carpets and blankets. The acrylic 
markets compete directly against traditional wool­
fibrc uses: 

(b) Nylon filament yarns and fabri"--s arc used in 
thoe three broad trade areas of ;fppard. home furnish­
ings and industrial goods. Nylon filament is primarily 
consumed in women ·s lingerie fabri"--s. hosiery. linings. 
carpets. tyre cord and other applica~ions. The pre­
dominant use of nylon staple is in carpeting and also 
in some industrial end-uses: 

(c) Polyester filament is used primarily in apparel 
(in tC)l.lurcd form in slacks) and in industrial applica­
tions such as tyre cord. ropes. industrial hose and 
others. Po!yestcr staple i~ prcdominantl~ u:;cd in 
blends with cotton and other fibres. Its target markets 
arc the traditional cotton end-uses. such as shirts. 
dresses. slacks. sheeting and the like. 

(d) For the period 1978-1991. additional demand 
data arc available from UNIDO for the important 
fibre groups. These include collon. wool. jute. linen. 
silk. rayon and acetate in filament and staple forms. 
Other synthetic fibre data is a\·ailablc for nylon 
filament and staple. polyester filament and staple. 
acrylics (staple). olefin fibre and textile glass. 

(c) Trade 

Q\·cr the vcars there has been an international 
transfer of s~:nthctic fibre technology. basically from 
North to South. Along with the ad,·ancement in 
technology and expansion in capacities within the 
South. there came the realization thar a major portion 
of ou1put had to be exported. The global trade in 
svnthctic fibres for 191!9 is shown in table V.52. It 
a·ppears that most of the international synthetic-fibre 
trade occurs between and \\ithin the same counrry 
groupings. Oc\·cloped countries export and import to 
and from other dc\·cloped countries: de\·cloping coun­
tries similarly trade with other developing countries. 
One possible explanation for this pattern might stem 
from the impact of the Multifibre Arrangement 
(MFA) on rhcse regions. The background to this 
important Arrangement is briefly summarized in 
Box V.1. The basic objective of the MFA was to 
promote the orderly and equitable development of 
international trade. and at the same time to minimize 
disruptive effects in indi\·idual markets. Prior to the 
MFA some of the major attractive markets in the 
North were inundated by imports from many countries 
in the South. At the same rime. many of the exporting 
countries. particularly in the South. had established 
protective barriers to their own markets. The barriers 
came in man} forms. They rcnsistcd of higher duties 
and various types of regulations nr limirs. In man} 
cases. both of these market-restraining factors pre­
vented the flow of imports to the South. 

The creation of the MFA. none the less. brought 
some structured order to intcrna11onal trade. That is. 
under the Arrangement. markers could not be dis­
rupted by a surplus of impons. To this dare. MFA i'.'I 
still playing a regulatory role in international com· 
merce. primarily within the major markets. such as the 
United States and the EEC'. Ho\\ncr. its influence is 
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Figure V..20. World production of synthetic fibres.. 1977 and 1990 
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Table V..50. World --ma.llolic fiWc ,..,.._..,., 19611 to 1990, eed plUjut-.S r,_ 1991 to 199SI' 

(Thousand 1onncs) 

1'1b~ 1ype and Annual grow1b Annual 

produring ~gton rale Projections" ra1cl-' 

and roun1ry 1961 1917 1987 1990 1961-1990 1991 199S 1991-1995 

Acryiic and modacrylic 
Americas 
J:n11cd S1a1cs 236 321 261 229 -0.1 ::29 257 2.3 

Other 10 12 181 IS7 !3.3 197 231 8.0 

Western Europe :no 6SI 9-i8 acn S.I 928 I 076 S.9 

Eastern Europe and t.:SSR 44 IU 277 287 8.9 314 366 S.O 

Japan 160 33S "°" 3S9 3.7 384 436 4.0 

Other II 189 09 489 18.8 S76 672 6.6 

Total 731 I 762 2 Sl7 2 328 S.4 2 628 3038 s.s 

Sylon filament 
Americas 
Uni1ed Stales S39 616 770 7.SI L6 710 800 I.I 

- Other 90 178 216 210 3.9 234 264 4.7 

Wes1ern Europe 466 S68 SIB S32 0.6 4S7 480 -2.0 

F .. aslem Europe and t.:SSR 128 390 S1S S62 7.0 66S 763 6.3 

Japan 201 292 262 274 L4 249 264 -0.7 

Other 40 269 S61 611 13.8 713 826 3.9 

Total J 464 2 383 2 9e2 3 0!7 3.3 3028 3 397 2.4 

Sylon staple 
,. Americas 

l:nited States 74 369 4SO 449 8.S 430 S3S 3.6 

Other 6 20 23 22 6.1 24 28 4.9 

Western Europe 64 117 137 IS3 4.0 140 16S LS 

' Eastern Europe and l:SSR 22 31 100 99 7.1 134 14S 7.9 

Japan 14 16 17 IS 0.3 19 19 4.8 

Other 2 3 8 9 7.1 10 a 4.1 

Total 182 SS6 73S 747 6.6 7S7 903 3.8 ._, 
Polyester filament 

'~ '\ Americas 
l:nited States 116 722 S3S soi 6.9 494 623 u 
Other II 186 216 210 14.3 248 298 7.3 

" 
Western Europe 136 369 4SI Sil 6.2 41!2 SSI l.S 

Eastern Europe and USSR 8 98 249 267 17.3 306 354 s.a 
Japan 62 279 323 406 8.9 378 447 1.9 

Other s 236 I 313 2 008 31.3 I 862 2 146 1.3 ~ 

Total 338 l 890 3 087 3904 11.6 3 770 4 419 2.S 

Polyester 11aplc: ,.. 
Americas ... 
t.:n1tcd States 37S 930 l 071 948 4.3 I 046 l 253 S.1 

Other 32 123 27S 2S6 9.9 303 3S3 6.6 

Western Europe 177 407 SIO S70 s.s S66 654 2.8 

F.astern Europe and USSR 29 234 473 447 13.2 S79 673 8.S 

Japan 120 294 283 311 4.4 322 366 3.3 

Other 10 lSS 1 730 2 179 27.7 2 328 2669 4.1 ii 

• 
Total 743 2 343 4 342 4 711 1.8 s 144 s 968 4.8 

SOt1Kn: H111orical data rrom Totill o.p-. varioa1 issues. i; II Calcula11011s and projecllOllS by S1ali11ikon Corporation. 
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Box V.1. Brief summary of the llultiftbre Alnngement 

The progress report submitted 1n June 1972 by a 
Committee set up by the GA TT Council in order to 
regulate the 1nternat1ona1 flow of syntt.etic fibres and 
textiles rnade up from them served as the basis for 
what 1s now known as MF A. 

The basic ot>;ectives of MFA are: - ... to achieve the 
expansion of trade. the reduction of barriers to such 
trade and the progressive liberalization of world trade 
in textile products. while at the same time enduring 
the orderly and equitable ctewlopment of this trade 
and avoidance of the disruptive effect in individual 
markets and on individual lines of production on both 
1mportmg and exporting countries-. 

The initial (1962} short-term Arrangement was 
accepted by 16 countries that accounted for over 90 
per cent of the cotton textiles trade of global market 
economies. The following long-term Arrangement 
regarding international trade in cotton textiles was 
finalized in 1962 and extended twice. and by 1973 it 
was accepted by 82 countries. Today there are only 
17 countries l?pplying restrictions under the MFA. 
namely Austria. Canada. Finland. Norway. Ur.ited 
States and EEC member countries. Japan does not 
apply any restrictions under the MFA. Sweden abro­
gated all its restrictions on 3l July. 1991. 

Originally the treatr.leOC of restrictions was set out 
in Articles 2. 3 and 4. which formed the core of the 
MFA. Subsequently. many other types of restrictions 
were developed. a sample of which is provided below: 

(~J Article 2 deals with the phasing out of the pre-­
MFI\ restrictions: 

( b J Article 3 covers situations of actual market 
disruptions. and can. in the event that a mutually 
agreed solution is not possible. irr.iolve the unilateral 
imposition of import restrictions: 

(c} Article 4 deals with situations involving a real 
risk of market disruption: 

id J Artide 6 concerns restraints on exports of new 
entrants and small suppliers and establishes guide­
lines in this regard. permitting restrictions on imports 
from least devel<>ping countries to be -significantly 
more favourable- than restraints on imports from 
otner sources. 

Articles 7 and 8 deal with authorization. licensing. 
consuft.ation and administration agreements. 

Source: GATT. Tezr1ta and Clothing in the World Eco­
nomy (Geneva. 1984). pp. 74-75 

Tabk V.51. U.iled Slata flbft -•plilJlt by fibre IJPC a9d -jar C8d----. 1916 
(M1lhon pounds and pcr«ntage) 

Aprarel Home furnishings Industrial Percenta1e 
Total share of all 

hhre tyre Weight Percentage Weight Percentage Weight Percentage weigh I fibres 

Rayon 
hlament 5.0 0.04 H 0.03 25.9 0.22 3-1.3 0.29 
Staple 98.-1 0.84 107.11 0.92 1.S7.I 1.3" 363.3 3.09 

:\ce1a1c 
Filament 1-15.8 1.2-1 IH 0.11 0.6 0.01 159.8 1.36 
Su pie 0.5 o . .s 1.0 0.01 

:"ylon 
hlamcnt JOJ.J 2.511 921.9 7.8-1 369.0 3.14 I .S9-l.2 13.5.S 
S1aplc 25.0 0.21 924.7 7.86 12 . .S 0.11 962.2 8.18 

Polyn1cr 
hlament 721.J 6.13 12?.7 1.10 332 . .S 1.83 I 183 . .S 10.06 
Staple 844 8 7.18 .S26 6 4.48 1.S5.2 1.32 I .S26.6 12.98 

Aery he 
Staple 478.0 "-~ 67.7 O . .S8 8.3 0.07 .S.S4.0 4.71 

Polyprorylenc 
hlamcnt 661..S 5.62 19? . .S 1.70 861.0 7.32 
Staple 206.2 17.S 46.0 0.39 2.S2 2 2.14 

l'.tndc• 
hlamcn1 25.0 0 21 

l 19 .c:'· 7 
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TaN£ V..Sl. (coa11aacd) 

Apparct Home (araidlillp ladasrrial Pcrccaracc 

Fabre rypc Wci&IU Pcn:catacc Wci&llt 

Ci lass 4.0 
C'onoe 2 125.l 11.07 1031.1 
Wool 1S7.9 1.34 33.4 
l.inca ao.c 061 60.0 
Jure 270.0 
Silk 16.0 0.14 

Total s 026.3 42.72 4 962.6 

Sower: Statislikoe Corporarioo. 

Tal*V..52. WarW 519lllctic-filft 1rMc. 19191>' 
(Tltousaad tORllCS) 

Fibre and Es ports Imports Nee UDdc 

c~ic groapiag (A) (B) (A)-(8) 

Soa-ccll•iosic fibres 
Dc-nlopcd ccoeomil:s l 344 lOSI 216 
Duclopiac ccoeomia 700 912 -212 

Total 3044 2 970 74 

Ccllalosic fibres 
Dc•clopcd ~ia 541 417 S4 
Dc-nlopiag croeomics 6: 221 -16i 

Tocal 602 7JS -113 

Saurer. latcraacioeal Conoa Ad•isory Commiucc, C-: 
World S!3li.JOcs (Wasllia&IOll, D.C., 1991), P- 99. 

11 Clusific:11ioa aad cscimaccs by Alnaadcr Yckycaidcs, 
Anorncy (Achcas, Gn:ccc, priYatc corrcspoedcacc. fcbn.ary 
1992)-

waning. As of 1991. only Ii coun1rics ha\·c applied 
r~lrainh on in1crna1ior.al lradc under lhc MFA. 
compared to !!:! ct•~mlric' 1ha1 were doing lhc same 
1hing apprtl\imalcly 20 years ago. In olhcr words. 
o\c:r 1hc: mc:nlioncd period !here has been a libcrali1a-
111in of international IC:\lilc 1radc. 

Toda} !here: arc 'lilt 'omc obs1aclcs 10 free ir;;.dc: 
within the: prc:,cnt GA TT ">ystcm. One of the major 
ol'htadc.; I\ lhc set of rc:lali\cly high tariff rates 
impthcd b} many dcH:loping countrie,_ Table V.SJ 
li,1, 1ariff barrier' among lhe 1wo major economic 
t?rouping ... de\elopcd and de\c:loping. along with a 
number of 'pecific countric., and areas within those: 
1w1l groupings. The: 1abula1ion indicate" a rc:lati\·c: 
umform11y of tariff ralc:"> imposed by the: maJor 
dc:\c:lopc:d coun1ric:' in the: Sorth for 1hc: "amc: prod11c1 
dc:\Cnption,. Jl,iwe\c:r. among dnclnping couniric:., 
and area' 1here is ~realer Ji,panl}. For m">lancc:. 
!\fc:\1co. the Republic of Korea and Taiwan Pro\incc: 
ha\C· rc:latiHly low tariff rate:,. while ('hirra. Co'.'ila 
Rica. India and lndone.,ia ha\e higher ralc,_ 

Ano1hcr lradc: problem ,., the degree: of 1raJe 
rc: .. 1nc11on' 1mpo,ed on import\ b) many co11n1ric:,. 
The rc:,1r1c11on, 1i .. 1c:d in 1ahlc: V.54 ha\c: been 1den11-
ficd according to major 1mpnrung counme' fl :n11ed 

Tora! share al all 
Perce a ta cc Wci&llt Pcn:cat•cc wciglu fibres 

0.03 124.0 I.OS 128.0 l-09 
1.n 327.0 2.71 3414.1 29.62 
0.21 14.7 0.12 206.0 1.75 
O.Sl 140.0 1-19 
2.30 270.0 2.30 

16.0 0.14 

42.11 I 772-3 IS.07 11 736.2 100.00 

Stales. Canada and EECl. and 1heir exporting sup­
pliers (Brazil. China. Colombia. Costa Rica. India. 
Indonesia. Mexico. Republic of Korea and Taiwan 
Pro\·incc). The tabulation rc\·eals 1hat with the c:x..:c:p­
tion of C.llombu. which ha'> no constraints on its 
cxpons to the major importing coun1ric:s. all the: 
others arc subjc:CI lo some form of barrier. In general. 
most of the: major countries in the North ha\·e 
barriers. while dc:spile these barriers. many of the 
economics of the. South remain compcliti\·c. While it 
might be an1icipatc:d that most of 1hc economics of 1hc: 
South •.1;ould creel import barriers. 1hcsc economics 
ha\·c: no need for imporls: they face mt•rc: lrying 
markeling problems when they auempl lo ship cxporis 
at lower prices to the: North. 

(d) Mujor companit·-~ in the global inJu.un 

The world's leading fibre-producing companies can 
be viewed from two pcrspcclivc:s. Table V.55 lists the 
affiliauons in de\·c:loping countric' and areas of the: 
major lransnational corporarions. as well as their 
lncation. All the: tran">national corporalions included 
have significanl affiliations and capital ownership in 
1he South. Raw material sourcing for local prnduction 
i'i s1ill frc:quc:n1ly ur.dc:naken by 1he parent. a' .;upplie' 
arc: insufficienl in developing countric ... ~early all new 
produc1ion plant\ for c:ilhc:r syn1he1ic fibr~ or chemi­
cal raw maic:rials arc ba .. ed on 1echnology acquired 
from lhe ~orth. A few companic... 1ypically from 
Germany. dominate: the: supply of iibr~ technology. A 
.. ignificant 1rc:nd among 1hc: l'uropcan companic:' ha., 
been 1he acquisition of firm' in the {;nitc:d Slate,, such 
as the: purchase by· BASF of American Enka. In 
addition . .lapanc: .. c: companic .. ha\e mmed more: and 
more: inlo Europe: in early 19!!9 Toray lndu .. 1ric:'. one 
of 1hc: world's larges! polye,lc:r pn•ducer ... bough1 
Samuel Courtauld. a tc:xlile subsidiary of the l!ni1c:d 
Kingdom group. Courrauld ... 

There ha., hcc:n a rc:trcnchmenl of imc,1mcn1 h~ 

..ome producer'> in holh 1hc ~orth and South. C:\Cn 
!hough 1ransna11onal corpnrations ha\c: more in\e .. 1-
men1' in 1hc: South. II appear' lhat 1hc prc:dominanl 
places for 1mc: .. 1mc:n1 arc: within l.a1in America. and 
for 1hc: fir,! lime: 1hcr:: i' fibre im·c:.;tmc:n1 by Iran,. 
national corporallon' in China. Among lhc world'' 
leading fihrc: producers in the North arc J· .. I. 1>11 Ponl 
de ~cmour'. Mon,anto Chemical. Tora~ lndu•.ir1c'. 

-------
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l'ablr V .53. 
Rain or duly Oii ~:or111he1h:-nbrr produch lmpo\C'd by dtnloped a11d drwrloplna •conomln In r•nnt yu~ 

(re rtenta11e ad 1•alonm) 

Countriea and 1rca1 

Developed economic• 

United 

imc Canada Sta tea China 

-- --
'iO'C Produel dclcriplion 1991 1991 1992 1989 

-
SS4010000 Sewin1 thrud or synthetic filaments, 9 1011 13 70-90 

whelher or not for retail sale 

S401 10 90 Prodllcilo for retail ulc 6 1011 .. 70-90 

S4020000 Synthetic filament yam (01hcr than 9 1011 9.12-10 70-90 

scwina 1hrud) na1 ror retail 
ale, includin& synthclic monofilamcnl 
of !ell than 6 7 decitex 

~.ll Textured yam 
.. 1011 9.12-10 l.5-40 

S40l 00 00 Anirtcial filamenl yam (other than 9..5 9,911 80-130 

ICWina 1hrud), not for retail 
ule, includin& anificial monofilament 
of lea than 6 7 dccilex 

S404 00 00 Synthetic monofilament of 67 dccilex or S.8-6.3 10•' l.1·7.B 80-130 

motto, of which no cro11-scctional 
dimension exceed& 1 mm: 11rip and 1imilar 
material (for example, 1nifici1111r1w) of 
synthetic textile uf an apparent width 
not exccedin& .5 mm 

S4010000 W~n fabria; flf syn1hetic filament yam, 11 25111 16-17 130 

includin& woven fabric obtained from 
material undef hcadin& No. S404 

.5408 00 00 W~n fabrics of artificial filamenl yam, 11 25111 130 

includin& wcwen fabric oblained from 
material of under hcadin& No. S404 

SOt«f'S: "Repon of the Textiles Surwillance Body to the Textile C'.ommiuee• (Geneva, GA1T, 1991). 

No«: Occitex is the weiaht in grams or 100 metres or yam. 
Tabulalic>M by Statistikon Corporation. 

II Plus 0.11 Canadian dollars per kiloatam· 
Ill Plus lO rupees per kilogram . 
51 Plus 10 per cent value added tax. 
ii British Preference Tariff: 20.2 per cent. 

C0&ta Rica 
---

1989 

.. 

!B.Ml.7 

.. 

32.4-78.4 

1>evclopin1 economic• 

India lndoneaia Mexico 

-- - -
1989 1988 1988 

2ocfl/ 1.5 

2ocfl/ 

2ocJll s.JOil .5· l.5 

2ocfl/ »1 1.5 

2ocfl/ s l.5 

2~ .5-40 IS 

100 so.mJ S0 IS 

100 SO-'iO IS 

_. 
' ••• . 

N 
I 

Republic of Taiwan 

Korea Pruvincc 

--- --
!992 1992 

9 s 

9 3 

9 

'I 

9 3 

9 .5-10 

9 4-S 

9 10 

9 10 

~ 
... / 

, .. 
't 
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Source or 
ma:eri.al& 

(nponers) 

Brazil 

Cbina 

Colombia 

Cosla Rica 

India 

Indonesia 

Mnico 

Republic ol 
Korea 

Taiwan 
Province 

- _,_ 

Dcs1ina1ioa ol malerials and dcscriplion of reslrictions 

l:ni1cd S1a1cs 

There arc restrainlS on 
s1aplc yarn and oa a few 
do1bin& caiepics 

A tarcc number ol catego­
ries arc under reslraint 

So ra1ric1ions 

Tbcrc arc reslrainls oa 

syntbclic fibres category 

Canada 

Two produc:1s tllal may be 
synlbctic fibres arc under 
restrain I 

A large number ol produc1s 
1bat may be 5J11thetic 

So ratric1ions 

No restrictions at all 

A few calegorics arc under A few items tbat may be 
res1raint man-made fibres arc DDder 

res1rain1 

Tberc arc restriclions oa A few items tbat may be 
fabrics and on a few clolb- man-made fibres arc under 
in& cateaorics 

ScYCral cale&orics arc 
res1ric1ed 

A larce number ol ca1e10-
rics arc under restrain! 

restrain I 

No restrictions at all 

Some products spccif1eally made 
ol synthetic fibres arc under 
restraint as well as others 
1bat may be syn1bctic fibres 

A tar1e number ol cate10- Some products specifically made 
rics arc under res1rain1 ol synthetic fibres arc under 

restraint as wen as others tbat 
may cover syn1bc1ic-fibrc 
produclS 

EEC 

Tllcrc arc reslraints oa 
a spccif"K syDlbctic-fibrc 
catecory. and RYCral 
ca1egorics wbcrc synthetic­
fibrc products may be 
affected 

A tarcc number ol products tbat 
may be synthetic fibres arc 
under restraint 

No restrictions at all 

So ratrictions al all 

A few restraiacd products 
may be synthetic fibres 

There arc restrainlS on a 
specific synthetic-
fibrc category and YCCJ 
rew 01ber res1rictioas 

No restrictions al all 

A larce number ol producis 
1ba1 may be synthetic fibres 
arc under restraint 

No inronaatioa available 

5-c~: Priv11e correspondence from GATT. 
Notr. Tabulations by S1a1is1ikon Corpora1ion. 

~fontelibre Enimont. and Hoechst A.G. The major 
companies in the South arc Chinese State-owned 
enterprises. Far Eastern Textile and Nan Ya Plastics 
Corporation (both Taiwan Prm·ince). Fibras Sintcticas 
(~cxico). and Hanil Synthetic Fiber Industrial Com­
pan\" (Republic of Korea). Companies in the United 
States. Japan. German~ and Italy are shown to ha\"c 
in\cstment leadership in the North. While in the 
South. China. Mexicc. Republic of Korea and Taiwan 
Province ha\·c the leading firms. 

(t) Linkages to tht p'1rocntmico/ industry 

Synthetic fibres are heavily dependent on petro­
chemicals, which in turn are derived from crude oil 
and liquefied petroleum gas. Figures V.22 and V.23 
identify the sequential path in the conversion process 
from fuel materials to monomers and panicularly to 
synthetic fibres. Figure V.22 shows the source petro­
chemicals for the production of polyester fibres 

(staning with xylene and also ethylene in figure V.23), 
and nylon fibres (staning with toluene). Figure V.23 
displays the process path for the manufacture of 
acrylic and polypropylene fibres from polypropylene, 
acetate fibres from acetic acid, and ethylene glycol 
from ethylene. 

Since petrochemical prices have a significant impact 
on the costs of producing synthetic fibres, it is 
imponant to understand the impact on the fibre 
material costs of a change in the price of a barrel of 
crude oil. For example, computations [52] have been 
made to show the impact on the petrochemical cost of 
producing nylon (66) filament by increasing the price 
of a barrel of crude oil by $1. The cost figures reflect 
only the convened weight or the amount used, and do 
not include other costs such as that of transformation, 
depreciation and administration. On the basis of crude 
oil price of $20 per barrel and the conversion factors, 
the cost of the various derivative petrochemicals can 
be estimated. In this case, the cost of the equivalent 

--.-.....--- --
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Cotponlion 

Abo N.V. 

Amoco Olemicall 

Asahi Olemical 
Industries Co. Lid. 

Blyer A.O. 

Coun1ulds. PLC 

e. \\·-. 

Home country 

Ne1herl1ndl 

United States 

lapin 

Germany 

United Kingdom 

,.. . 
' I. ' "" ~I I 

\ 
I 

Tllble V.55. O...nhlp of tru11U11lo11al 1ynthetlt·ftbn t0rpol'lltloH, 1'90 

Pl1n1 loc11ion 

Developed Developing Affili11e rompiniea, 

economy economy percen11ge ownenhip 

Germ1ny Bnkl (97 per cenl), pubhc (3 per cent) 
Brazil Compinhi• 81hi1n1 de Pibru (82 per cent), 

other (18 per cent) 
Polyeskl (SI per cent), other (49 per cenl) 

Colomb ii Enkl de Colombi1 (49 per cenl), other (SI per cent) 
f.A:UldOr Enkldor (49 per cent), other (SI per cenl) 
lndi1 Century Enkl (40 per cent), 01her (60 per cent) 
Mexico Pibru Qulmicu (40 per cent), Air• Group (60 per cent) 

Nethertlndl Enka (100 per cent) 

Splin I.a Seda (SB per cent), other (42 per cenl) 

Auatralil Amoco Chemicals 
Brazil Propc• do Brasil r~. S. Lida (100 per cent) 

C.nada Amoco fabrics and Piben l.1d. (100 per cenl) 

Germany Amoco Deutschland O.m.b.H (100 per cent) 

United Kingdom Amoco Fabrics (United Kingdom) Lid. (100 per cent) 

United States Amoco P1brics and Piben Co. (100 per cent) 

lndi1 Blroda Rayon Corp. (1 per cent), 
•:.cal interest (89 per cent), other (10 per cent) 

lndonesil t.T. lndo. Asahi Chem. (Sl per cent), 
oilier (19 per cent), local (:JO per cent) 

Ireland Aallli Synthetics Fibres (Ireland) (85 per cent), 
other (lS per cent) 

JI pin Aalhi Chemical (100 per cent) 

Republic of Tong Yang Polyeater (SO per cent), 
Kore1 Tong Yang Nylon (SO per cent) 

Belgium Blyer Antwerpcn N.V. (100 per cent) 

Germ1ny Blyer A.O. (100 per cent) 
Pue.-rke Unpn 0.m.b.H. (100 per cent) 

France Counauldl Fibres S.A. (100 per cut) 

Italy NOYaceta S.pA. (SO per cent), Snia (SO per cent) 

Spiin Courtauldl Elpalla S.A. (100 per cent) 
INACSA ( 12 per cent), public (88 per cent) 

United K.in&dom Courtauldl Fibres Lid. (100 per cent) 

United State& Counauldl Piben Inc. (100 per cent) 

C.nada Courtauldl Fibre& Inc. (100 per cent) 

_. ••• ' . 

ll ~ --I 

Pibre types 

NP, PP, RF 
NP,PP 

PF 
NP, PP and S 
pp 
NP, PP 
NP, pp 
Anmid, NP, PP ind S, RF 
NP and s, pp Ind s, RF. 

Olenn P 
Olenn P 
Olenn P 
Olenn P 
Olefin P 
01enn P 

NP, PP, RF 

NP 

Acrylic S 
.; 

Acrylic S, NP and S, PP and S, 
RF and S, Slran, Spandex 

NP, pp 

NS 
Acrylic S, NP, SJ>1nde11 
Acrylics 

Acc111e f 
Acrylic S 
Acetate f 
Acrylic S, Modlcrylic, S, Polyacrylate 
S, R. S, Acetae P, Triacetate P 
RS ~ 
RS 

/ f. 
I 
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N 
I.A 
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IU Dv Pont de 
Nemoun 

E!aicbcm Pibre S.p.A. 
(ltaty) 

FUatoec lire and 
Rubber Conlp111y 

Hoecblt A.G. (Germany) 

Imperial Olemical 
lndustria Lid. 

~~·:;;... 

United Stales 

Italy 

United SUtca 

Gcnnany 

United Kin&d<>m 

. ,.. 

I 

Canada 

Germany 
Japan 
Luaembours 

Nc1hcrtands 

United Kin&d<>m 
United States 

Italy 

Speill 

Canada 
United States 

Austria 

Bcl&ium 

Canada 

Germany 

Portupl 

South Africa 
United Kin&dom 
United States 

Germany 

South Africa 
Spain 
United Kin&d<>m 

h-·. 0. ,,. 

Arpntina 
Brazil 

Olina 

Mexico 

Turkey 

Brazil 

Olin a 

Mexico 

India 
Pakistan 

• 

.. .. 

Ducilo (82 per cent), Bunp and Bom (18 per cent) 
Du Pont do 8ruil (100 per cent) 
Du Pont Canada (75 per cent), public (2.5 per ccnl) 
Nan1on1 Ccllulme Fiben Co. Lid. 
Du Pont de Ncmoun (DculSChland) (JOO per ccnl) 
Toray-Du Ponl (SO per cenl), Toray Ind. (SO per cent) 
Du Pont fibrea (100 per cent) 
Nylon de Mexico (40 per cent), 
AJra-Group (51 per c:cnt), public (9 per c:cnt) 

Du Pon1 de Ncmoun (Netherlands) (100 per cent) 
Du Pont (SO per cent), S.banci Group (SO per cent) 
Du Pont (United KinFom) (100 per cent) 
Fibcn Dc:..1rtmen1 (JOO per cent) 

Polymer Producta Department (100 per cent) 
Alcanlara S.p.A. (51 per cent), Toray Japmn (49 per cent) 
Enichem Fibre S.p.A. (100 per cent) 
fibre Acrillche S.r.I (100 per cent) 
fibre Polles1cre S.r.I. (100 per cenl) 
Montefibre S.p.A. (100 per cent) 
Tertlond S.p.A. (99 per c:cnt) 
Montcfibre Hilpania S.A. (100 per cent) 

firestone Textiles Co. (100 per cent) 
Firestone Piben and Textiles (100 per cenl) 

Austria Pue..-erkc, Hoechst Austria (51 per cent), 
Lenzini (49 per cent) 

Hoechst Celanese (100 per Cflnt) 
Hoechst Do Brull Quimlca a Parmacautica S.A. (100 per cent) 
Celanese Canada Inc. (56 per cent), public (44 per cent) 
Na1on1 Cclluku fibers Co. Lid. 
Hoechst A.G. (100 per cent) 
lA:hlendorr (97 per cent), others (3 per cent) 
Celanese Mcxicana S.A. (51 per cent), 
public (49 per cent) 

Hoechst Fibru S.A. (100 per CCIII) 
Hoechst Portuaucaa S.A.R.L (100 per cent) 
Hoechst South Africa (100 per cent) 
Hoechst fibre Industries (100 per cent) 
Hoechst Celanese Corp. (100 per cent) 

ICI Europa Fibres G.m.b.H. (100 per cent) 
Olemlcall and fibrea or India Lid. (55 per cent) 
ICI Pakistan M111urac1ure11 (70 per cent) 
South African Nylon Splnnen (throu&h AI!CI Ltd.) (38 per cent) 
Nurel S.A. (100 per cent) 
ICI Pibrea (100 per cent) 

.,... - "'·• ' 
~ 

... ~...... -
• • ~ .. - .... rtt' I , ._./· ..., 

NP, Spandex 
Spandex 
NP and S, Spandex 
R 
NP and S, PP and S 
Spendex 
Olefin 
NP and S, PP and S, Spandex 

Spandex 
NP, pp 
Aramld, Solndex 
Aramid P and S, NP and St, PP and S, 
Spandex 

Nylon 6/66/612 and polycalcr 
p 
Acrylic, PS 
Acrylic 
pp 
Acryllt, PP and S 
Polyester spun-bonded 
Acrylic 

NP 
pp 

PS 

Acetate P, Triac:c111e P 
pp 

RP, Acetate 
Acrylic, PP ind S, RS 

Acetate P and S, NP and S, PP and S 

PS 
NP 
PS 
pp 
Acct.tie P and S, NP, PP and S, 
polybcnzlmiduole, pol)'Cubonale 

PS 
PS 
NP,PP 
NP ind S, PP and S 
Blco1111iluen1, NP and S, PP 

/ 

, 

~ 

I. 
·1 

~ 
'· 

.L 

·~ 
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Tab~ 'f'.55 (continued) 
..... 
""" Plant location °' 

~loped ~loping Affiliate companies, 
Corporation Home l'OUntry economy economy percentage ownership fibre typH 

M11SUbislli Rayon Japan Japan Acetate f' and S, acrylic, Pf, triacc111e f. 
(Japan) Ponupl f1SIPE (8 per cent), Millubiahi Corp. (13 per cent), Acrylic 

Quimica (64 per cent), other (15 per cent) 
Taiwan Province Tong Hwa (19 per cent), Mitaubiahi Corp. (12 per cent), Acrylic 

other (69 per cent) 

Mootefibre S.p.A. Italy Italy lndustrie Teaaili Vercelli S.pA. (100 per cent) Ace11te f 
(Italy) Spain Montefibre Hispania SA. (100 per cent) A~'rylic 

Oweu-romiq F'lbcrpa United Statea J\elgium Owcn1-Comin1 Pibcrglu Europe (100 per cent) Pibcrglu 
Corp. Brazil Fibcrglu Pibru (100 per cent) Pibcrglu 

CaMda fibcrglu Canada (100 per cent) Pibcrglu 
France Owcns-Comin1 fibcrglu Enrope (100 per cent) fibcrglu 
Japan Asahi fiber Glau (28 per cent) fibcrglu 

Asahi Glau Co. Ltd. (72 per cent) 
Mexico Vitro-fibru Glau (28 per cent), Pibcrglu 

Vitro Group (60 per cent) 
Netherlands Owens-Coming fibcrglu Netherlands (100 per cent) Piberglu 
Norway Owens-Coming fiberglu Europe (100 per cent) Piberglu 
Spain Owens-Coming Pibcrglu Europe (100 per cent) Piberglu 
SM:dcn Owens-Comins fiberglu Europe (100 per cent) Piberglu 
United Statea Owens-Coming Pibcrglu (100 per cent) Fiberglas 

PPO ladustrica United States Netherlands Silenka (100 per cent) Piberglu 
Taiwan Province PPG Fiber Olm (.SO per cent), fiberglu 

Nan Ya Plutks (.SO per cent) ·I 
United Kingdom PPG Fiber Glau Ltd. (100 per cent) Pibcrglu 
United States PPG fiber Glau Proclucta (100 per cent) Pibcrglu ind Nbbcr reinforcement 

Venezuela Sudamtex (51 per cent) Piberglu 

PilkingtoD Brothers United Kingdom J\Jrgcntina VAGA (99.7 per cent), Gla~rbcl/Bouuoia/local Pibcrglu 
interest (0.3 per cent) 

India fibrcglau Pilkinpon (.SO per cent, plus one share), 
Indian intercat (.SO per cent, minus one share) 

South Africa Fibreglass South Africa (24.S per cent), Owcn1-Comin1 
Fibcrglu (United Statca) (24.S per cent) 

Plate Glau and ShatterpNte Industries Ltd. (51 per cent) 
United Kingdom fibreglau PLC (100 per cent) Fiberglas 

RbOae-Poulenc SA Prance Argentina RhOne-Poulenc Argentina SA. (100 per cent) Acetate f', PP 

~ Brazil Rhodia S.A. (100 per cent) PS 
Fra~ RhOne-Poulenc Fibrca (100 ptr cent), NP and S, PP and S, Vinyon P ind S 

Cellatex (100 per cent), RhOY)'I (100 per cent) 

. " 
,. 
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Saint-Oobain France 

Snia fibre (llaly) Italy 

Syntbctic Industries. United States 

Inc. 

Teijin Ltd. Japan 

Tony Industries. Inc. Japan 

Wellman, Inc. United States 

Germany 
Spain 
Switzerland 

France 
Germany 
Italy 
Spain 

. ,.. 

I 

United States 

France 
Italy 

Ireland 
United Kingdom 
United States 

Japan 

Japan 

United States 

Ireland 

~;f' , ,. 

lndor1esia 

Republic or 
Korea 

Thailand 

Indonesia 

Republic of 
Korea 

Malaysia 
Thailand 

'. .. 

Rhodia A.G. (100 per cent) 
Rh6ne-Poulenc fibras S.A. ( 100 per cenl) 
Rh6ne-Prulenc ViSC01ui111 A.G. (100 per cent) 

Saint-Gob1in Industries (100 per cent) 
Gevetex-Textiglu (100 per cent) 
Vetrotex llllin (100 per cent) 
Crist1ierfa EapaAol1 S.A. (69 per cent) 
Certain Teed Corp. (SS per cent), other (4S per cent) 

Ell. Nysarn (100 per cenll 
Carpal S.p.A. (100 per cent), lndustrie 
Tessili Vercelli S.p.A. (99.8 per cent) 
Liba S.p.A. (100 per cent), NOY1ceta S.p.A. (SO per cent), 
Counaulds (United Kingdom) (SO per cent), 

Nu<MI Raion lt1li1 S.p.A. (41.2 per cent), 
other (S8.8 per cent) 

Synthetic Industries (lreland) Ltd. (100 per cent) 
Synthetic Industries Lid. (100 per cent) 
Synthetic Industries, Inc. (100 per cent), 
Fibron Co. (100 per cent) 

P.T. Tifico (6.S.8 per cent), To)'(' Menka (16.5 per 
cent), local interest (17.7 per cent) 

Teijin (100 per cent) 
NF, PF and S, Vinyon F 

Sunkyllng Fibres (1.8 per cent), local 
interests (98.2 per cent) 

Teijin Polyester (4S per cent), 
local interest (SS per cent) 

P.T. Indonesia Toray Synthetics (S9 per cent), 
other (41 per cent) 

Tony Industries (100 per cent), 
Toray-Monofilament ( 100 per cent) 

Toray-Du Pont (SO per cent) 
Cheil Synthetic TeXtile& (22.8 per cent), 
other (77.2 per cent) 
Kolon Industries (19.3 per cent). other (80.7 per cent) 
Penfibre SDN Berhad (100 per cent) 
Tony Nylon Thai (30 per cent), other (70 per cent) 

Man-Made Fibers Division (100 per cent), 
Fibers Industries Inc. (100 per cent) 

Wellman International (100 per cent) 

..... - ~ .. 

---
Acetate 1ow, NP and S, Pl1 

NF ind S, PF 
NF 1nd S, Pl' 

f'iberglH 
Fiberglas 
Fiberglas 
fibcrglU 
l'ibcrglH 

NF 
PP. 1cet1te f, NI' and S, Rayon I' 

Olefin 
Olefin 

PP and S 

Acetate f, Aramid P and S, 

Acetate P and tow, PP and S 

PP and S. 

NF and S, PP and S 

Acryli•, NF and S, Nylon 6/66 copolymer P, 
NF, PF and S 

PF and S, Spandex P 

NS, PP and S 
PP.NF 

NS, PS 

NS,PS 

Sower. Fibft' Organon. wl. 62, No. 6 (June 1991), pp. 127-128 and 130-158. 
No«: Tabulatiom by Statistikon Corporation. Key: F•filament; NF• nylon filament; NS• nylon staple; PF• polyester filament; PS• polyester staple; RF• rayon filament; S• staple. 
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feedstock required to produce I pound of toluene 
would be $0.1440 per pound. On the same basis, the 
cust of benzene would be $0.1771, cyclohcxanc $0.164 7. 
and cyclohexanonc $0.2679; finally, the cost of the 
petrochemical in the fibre would be $0.2474 per 
pound. If the crude oil price is increased from $20 to 
$21 per barrel, the co'it of the final petrochemical 
share of the fibre would be $0.1547 (as compared with 
$0.1474). This is a net increase of $0.0074, or in round 
numbers $0.01 per pound. Assuming a slightly larger 
price increase to $25 per barrel, the petrochemical cost 
of nylon would rise to $0.1842 per pound, which is a 
net of increase of $0.0368 per pound over that of the 
base case. 

Fr.:>m the above it can be concluded that for every 
$I increase in the crude oil price, the cost of the 
chemical content of nylon is likely to increase by 
roughly $0.01 per pound. If all other cost factors at 
the various stages of petrochemical conversion, such 
as labour. depreciation and other costs, arc considered, 
then a $0.01 per pound increment could have a major 
impact. Also, the fact that raw materials arc consumed 
in large volumes adds to the significance of the cost 
changes, partic!llarly in today's highly competitive 
global markets. Although not included here. the 
impact of crude oil prices can also be considered by 
comparing them to the prices of wood pulp, another 
major source of fccdstocks for the fibres industry. 

2. M111U1f11ctMring c11p11city of dne/oping coutries 

There has been a significant shift in the potential of 
world synthetic fibre production. Today, most of the 
installed synthetic fibre production capacity is located 
in the South. However, the measure used for installed 
capacity is not synonymous with actual production. 
The important variable that enters here is th\! degree 
of utilization of such capacity. World synthetic fibre­
producing capacities for 1992 are shown in table V.56, 
which divides capacities between non-cellulosic and 
cellulosic fibres accoiding to filament, staple and total 
for each producing country and area. It can be seen 
that economies in the South possess the majority of 
the non-cellulosic fibre capacities. They have 53.3 per 
cent of total world installed capacity, with SO.S per 
cent of filament and SS.4 per cent of staple. Since 
staple fibres require more processing steps than 
filament fibres during the conversion from a fibre into 
a fabric, staple fibres arc more suitable for developing 
countries where textile mill labour rates arr. lower. 
While the North has 62.7 per cent of cellulosic fibre 
capacity, the South has the remaining 37.7 per cent. 
Cellulosic fibres are losing their market significance. 
Staple fibres such as polyester also have proven 
suitable for blending with cotton tibre5. Since cotton 
is in ample supply in many devek·· - -:: countries, 
producing synthetic staple fibres pro111d" .n additional 
advantage for these countries. 

Some of the economies in the South also have a 
major petroleum base, and a developed or developing 
petrochemical industry. On this basis, countries and 
areas such as Brazil, China, India, Indonesia, Mexico 
and Taiwan Province are becoming major players in 
the production of non-ccllulosic fibres. In fact, the 
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greatest number of new fibre plant installations arc in 
the South. Particularly, the co:icentration of new plant 
erections arc in China, India. Indonesia, Republic of 
Korea, Taiwan Province and Thailand. This high level 
of concentration could create a problem for these 
economics. Without an appropriate market develop­
ment effort, many plants in the South could become 
underutilized, dissipating any possible labour cost 
advantage. 

(a) Capacity levels 

In fibre manufacturing there is a need to employ 
large production capacities and continuous processes 
in order to achieve cost reductions. In the case of the 
synthetic fibre industry, as the production volume 
increases, the cost per unit decreases, with the benefit 
of the cost reduction being more pronounced at lower 
volume levels than at higher ones. Other factors also 
can contribute to the cost reduction. For instance, 
process integration from petrochemicals all the way to 
fibre spinning would have a favourable impact on 
costs. An additional factor is capacity utilization: a 
small plant operated at a higher utilization rate will 
have a cost advantage over a larger plant operated at 
a lower rate. Traditionally a synthetic fibre plant 
operating at 70-75 per cent capacity utilization would 
be considered operating at a break-even point. 

Recognizing the impact of capacity size on cost, a 
question arises as to whether there is a diff.:rcncc in 
installed synthetic fibre plant capacities between the 
South and North. To help answer this question, 
table V.62 in the annex to this section lists all fibrc­
producing countries and areas, the number of plants, 
and total and average capacity. From this data, the 
following conclusions can be drawn regarding installed 
capacities for the major fibres. 

(i) Cellu/osic fibres 

Acetate. While data for this fibre arc not extensively 
available, it is safe to assume that the number of firms 
in the field as well as installed capacities arc de­
creasing. This can be seen as a result of both high 
costs of production and intense competition from 
other fibres such as nylon and polyester filaments. The 
Republic of Korea is the only country to report an 
increase in firms. 

Rayon. There has been an overall decline in the 
num~r of plants between 1978 and 1991; however, 
the remaining plants are larger, except in Asia. The 
main reason for the reduction is the reduced demand 
for rayon fibres, due to higher prices and consequent 
substitution of nylon and polyester for rayon. Another 
important factor is the need for a high volume of 
water for rayon, leading to high costs of pollution 
abatement. In Asia, particularly in China, there has 
been an increase in the numbers of plants; however, 
these new plants are much smaller. This region is able 
to offset the high cost of production through lower 
wages and possibly lower pollution control require­
ments. 
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' Talllt V..56. World --cdU:llir ud cd.llllic lillft 
plodlldiae capKitia, 1'91 

(Tilousalld IOGllCS) 

Noa·ccllulo&ir fibres Ccli.lolic fibrcs 

Country end •tt• Fila-nl Ste pk Tote! Fila-al Ste pk To1el 

DCYclopcd economics 
A•strelia ead 
New Zealand 22.0 1-S 23.S 

Austria 22.0 22.0 llS.O 

Bcnclnll 123.S 11.S 20S.O 43.0 

Canada IOl.4 73.0 111-4 24.S 31.0 62-S 

Czccb051ovakia 10?.4 17.0 111.4 17.0 44.0 61-0 

Fiai.nd o.s o.s 70.0 

France 12.0 61.0 ISO.O 3.0 

Germany S2U 6S9.0 I llO.I 224.I 

Grttce 17.0 17.0 1.0 

Hunpry l.S 3S.O 43.S 10.0 10.0 20.0 

Japan 177.0 913.li I 790.0 117.4 214.9 332.3 

lttland 36.0 9S.O 131.0 
Italy 234.0 410.0 644.0 44.0 

; Israel IS.O IS.O 
Poi.ad 110.? 7S.O llS.2 23.0 4S.O 61.0 

Porrusal 74.S 74.S 1-0 

'ioulb Africa 60.I 49_7 110.S - Spain 112.0 227.0 339.0 4?.0 

Sweden 26.0 

Swnzcri.nd IS.O 33.0 118-0 
Unircd Kiasdom 100.0 171.0 271.0 76.Q 

USSRlll 606.0 S92.0 I 198.0 31S.O 374.0 689.0 

United Stales I S61.3 I 929.I 3 490.4 99.3 147.4 246.7 

Total 4 7S9.7 S S93.6 !O 371.0 2 IS2.3 

. Dcvclopia1 ccoaomics 
Albania 2.0 s.o 7.0 
Alseria IS.O IS.O 

Ar1en1iaa 42.6 36.6 79.2 4.0 4.0 

Bancladcsh 4.6 14.0 18.6 6.S s.o 11.S 

Brazil 199.1 I 53S.O I 734.I 20.0 41.7 61.7 

Butaeria 61.0 98.0 IS9.0 s.o 5.0 

Chile 7.7 11.0 18.7 1.S S.4 6.9 

Chine 589.3 I 27S.O 1164.3 65.0 170.0 23S.O 

Colom bi• 60.4 41-S 101.9 3.S 3.S 

\\.' Coste Rice 8.0 8.0 

'~ 
Cub• l.S 11.0 12.S 

~ Ecuedor 7.2 7.2 

E1Jpt 23.0 94.0 117.0 8.0 5.4 13.4 

India 430.0 323.0 7Sl.O 71.2 176.5 247.7 

~ 
Indonesia 321.0 226.0 547.0 145.0 145.0 

... Iran (Islamic 
Republic of) 48.0 60.0 108.0 

Iraq 3.S 6.5 10.0 

Kenya IS.I 3.0 18.8 
Malaysi• 26.0 70.0 96.0 
Mexico 217.8 331.0 548.8 21.1 21.1 
Niaerie 21.0 3.0 24.0 
P1kiSIH 61.0 71.0 132.0 3.0 3.0 
Peru 16.S 39.0 S5.S 1.7 1.7 
Philippines 92.0 72.0 164.0 2S.O 2S.O 
Republic ol Korc1 942.4 667.0 1 609.4 18.0 21.0 39.0 
Romania 89.1 222.0 311.1 11.0 120.0 131.0 
Sn Link• 3.3 3.3 
T 1iwan Province I 059.7 1 090.0 2 149.7 4.0 149.7 IS3.7 
Th1il1nd 231.7 250.0 481.7 ss.o ss.o 
Turkey 173.0 2SO.O 423.0 11.2 
United Republic ol 
Tenzenia s.o 5.0 

Uru1u1y 1.7 4.8 6.5 1.9 1.9 
Venezuela u.o 38.1 .Sl.1 1.S l . .S 
Yupl1v11 77.0 112.0 119.0 17.0 63.0 80.0 

~ To11I 41.51.9 6 9.57.0 II 801.9 I 280.3 

S-r: fibtr °"""""' vol. 62, No. 6 (June 1991 ), pp. 112· I l.S. 
al Bclsii.m. Netllcrl.nds ud Luscmboura. 
111 Dall relate 10 111e former USSR. 
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Cii) .\"on-cellulosics 

Ac-nlics. This fibre bas seen a reduction in the 
numtXr of plants; however. the remaining factories 
have larger capacity. The exception to this is in Asia. 
where the number of plants has increased. while their 
u·erage size has decreased. There bas been a major 
shift in the production of acrylics with Du Pont. one 
of the leading companies in the field. having witb­
dra wn from the acrylic market. Possibly the main 
reason for this decision was that its fibre was 
primarily used in the apparel field. which has suffered 
from severe impon competition. It appears that in 
most other regions. acrylic fibres are selling relatively 
well. 

Nylon filam~nt and stapl~. The a\-erage nylon capa­
city has increased between 1978 and 1991. In Western 
Europe. panicularly the United Kingdom. however. 
there bas been a significant reduction in the number of 
n:- Ion plants during that period. This is possibly a 
reflection of the shift in consumers· taste to other 
fibres. 

Poly~st~r fi/am~nt tuUI stapl~- There was a consistent 
increase in the global plant capacity between 1978 and 
1991; none the less. this growth reflects conflicting 
trends. Some countries experienced growth. while 
others suffered a decline. While polyester filament 
along with nylon filament seem to have reached 
saturation point. polyester staple still has growtil 
potential in blends with cotton and some other fibres. 

Alf norr-cdlu/osics. There has been a global increase 
in average plant size during the period 1978-1991. At 
the same time. howC'vcr. there has been a decrease in 
the number of plants in Western and Eastern Europe 
and in the Americas. During the same period there 
was an increase in Asia and Western Asia, and in 
Africa and Oceania. Regarding the possibility that 
developing countries might have smaller fibre plants 
than developed countries. this is true for cellulosic and 
acrylic fibres as well as for nylon. In the latter case, a 

- ;-

number of Asian countries have large capacities. while 
some Western European countries have small capa­
cities. Polyester production also bas gone towards 
smaller plants. particularly in Africa. Oceania and 
Western Asia. However. polyester plants in Asia arc 
as large as in the Nonh. 

Trxti!~ glass. Even though it is a mineral fibre and 
falls outside the classification of synthetics. textile 
glass is imponant since its industry bas been expand­
ing both in the number of plants as well as in the 
average size of its installed capacity. Textile glass is 
primarily used for home furnishings (drapery) and 
industrial applications (tyre cord and gcotcxtilc 
fabrics). 

(b) Utilization rat~s 

The most imponant factor in reducing costs of 
production is the level of output of the plant where 
the critical break-even rate for capacity utilization 
mentioned above is in the range of 70-75 per cent. As 
the utilization rate declines. costs increase. and with a 
weakness in price. profitability suffers. At the same 
time, higher utilization rates do not necessarily reflect 
a strong trend in fibre demand. Frequently. higher 
rates could reflect a reduction in the size of installed 
capacity. 

Table V.57 shows the capacity utilization rates by 
type of fibre and major producing region or country in 
1990. Looking at the totals for each geographic area, 
four out of the five groups operated at rates of less 
than 80 per cent, only nylon staple having a rate of 
82.2 per cent. Polyester staple has operated at 73.8 per 
cent, the lowest rate. Rates vary within each fibre 
group; for example, within the acrylic fibre group, the 
United States utilization rate of 106 per cent is 
unusual. 

Assuming the existence of a three-tier system of 
capacity utilization rates, the following interpretation 
would apply: at 80 per cent and above, a plant would 
be considered as operating at a strong rate; at between 

Table v .57. World 11J9t111ctic-filft aipKity •tifizalm, 
1990, ud .,._.. ror 1991-1993 

(Thousand tonnes) 

Utilization 
Production Capacity in 

fibre type .nd producin& in in 1991 
re&ion and country 1990 1990·1993 (percen1a1e) 

Acrylic and modacrylic 
AmericH 

United States 229 216 106.02 
Canada 
Other 151 251 60.16 
We1tern I::urope 807 I 051 76.78 
Easrern Europe and USSR 287 430 66.74 
Asia 

Japan 363 02 84.ol 
China 115 170 61.65 
Other 3.55 01 82.37 

Africa, Oceania and 
We1tern Asia 19 25 76.00 

Tolll 2 326 3 006 77.38 

JJO 
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- Prod11Ctiola Capacity ia 

fibre: type Hd prod•cin& in in 1991 

rc:&ioa and coaatry 1990 1990-1993 (perttatasc) 

Syloa filament 
Americas 

t:nited States 7SI 909 13.39 

Canada S6 97 S773 

Other 1S4 243 63.37 

Wmera E•ropc sa2 6n 79.0S 

Eastern Europe aad USSR 562 721 77.20 

Asia 
Japaa 274 321 13.54 

Oaiaa 112 140 I0.00 

Other Sl6 704 73.30 

Africa. Oceania and 
Westen Asia SJ 92 S7.61 

Total 3 067 J 914 77.0I 

; 

Syloa staple 
Amaicas 

United States 449 SI? 17.70 

Canada 16 24 66.67 

Other 7 14 S0.00 

Westen Europe ISJ 190 I0.5J 

Eas1era Eur.>pe and USSR 99 122 11.lS 

Asia 
Japan IS 27 SS.56 

Clliaa 2 10 20.00 

011!er 6 8 7S.OO 

. Africa. Ocunia and 
Western Asia 3 3J.33 

Total 748 910 82.20 

' 
Polyester filament 

Americas 
Uaited States S02 620 80.97 

C.11.ada 9 11 11.12 

\\.' Other 207 304 68.09 

'~ Westen Europe Sil 6!9 12.SS 

Eastern Europe and USSR 267 407 6S.60 

Asia 

L. 
Japaa 406 SIS 71.13 

... Cbina 314 428 89.72 

Other 1 S66 1 966 79.6S 

Africa. Oceania and 
Western Asia SB 110 S2.73 

Total 3 910 4 980 78.Sl 

Polyester staple 
Americas 

United Stales 948 I 179 80.41 

Canada JS 49 71.43 

Otber 221 3SO 63.14 

Western Europe S70 690 82.61 

Ea&tern Europe and USSR 447 691 64.60 

Asia 
Japan Jll 361 86.IS 

China 622 881 70.60 

Other 1 469 2 019 72.76 

Afric1, Occan11 1nd 

t: 
Western Asia .. 164 72.76 

Tot1I 4 711 6 385 7J.78 

Sourtt: Fibtr °'f'IM"'• vol. 62. No. 6 (June 1991). ~ 
' 
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70-79 per cent. the operation would be considered 
average; and at 69 per cent and less. it would be 
considered weak_ II appears that within each group of 
fibres there is a divcnity of rates. falling within each 
one of the above three performance categories_ Consi­
dering all the fibre groups. among regions, other 
Americas. other Asia and Western Asia, Africa and 
Oceania. ba\"C u-cr:t.ge to weak performance rates_ The 
rest of the regions have stronger rates_ 

The regrouping of the various geographic areas in 
terms of developed and developing countries shown in 
table V.58 suggests that dtvdoped countries operate 
at higher rates. while developing countries operate 
their synthetic fibre plants at average or weak utiliza­
tion rates. The exception is with polyester filament. 
which at i8 per cent could be considered an efficient 
rate_ When considering combined or world capacities 
on average and since 1988. there bas been a decline in 
the utilization rates for the majority of the indicated 
fibres. In recent years synthetic fibre management bas 
learned how to impro\"C utilization rates by dis­
continuing or cutting back on execs> capacity. Over 
the years this strategy was used in the management of 
nylon. polyester, acrylic. rayon and acetate plants. 
This is why acetate bas experienced such a strong rate 
of growth. 

(a) Industry /if~ cycl~s 

The original idea behind the development of what 
came to be known as the synthetic fibre industry was 
the replacement of a natural process with a synthetic 
process. This replacement first began with a search for 
new raw materials. processes and fibres [ 51 J- As the 
industry wa' growing. this search involved new end­
use applications. At present, increasing global compe­
tition is forcing management to become more efficient 
through the reduction of product lines as well as the 
need to develop new target market orientation. For 

. ----- -

instance. some fibre producers arc specializing only in 
home furnishings and industrial markets. 

The ccllulosic: fibres. and spccifacally viscose rayon. 
were the first ~lion of synthetic fibres. Over the 
long run. these filK'es found application in many cnd­
uscs where silk was previously used. such as hosiery. 
blouses and linings. Rayon at first was used in the 
same applications, but eventually it was also employed 
in other uses. and thus made significant penetration in 
such markets as tyre cord and other industrial 
products. 

The development of nylon represented the start of 
the second generation of fibres. The strategy of the 
second generation of synthetic: fibres was at first to 
replace rayon by nylon. and then to ~ additio­
nal new markets. At first. nylon filament penetrated 
the traditional rayon filament markets, cited above. 
But eventually nylon filament became important in 
new applications such as textured men's hosiery. 
carpets and sport shins. 

The third generation of synthetic fibres. represci:ced 
by polyester, followed the same strategy as the sccor.d. 
Polyester filament could be elongated. which repre­
sented a unique advantage over nylon, but its ten­
dency to pile was a disadvantage. Polyester. therefore:, 
became successful in certain markcu and not in 
others. For instance. nylon filament bas dominated 
the warp knit markets, while polyester filament bas 
become strong in circular knits (double knits). tyre 
cord and rope markets. Also. textured polyester 
filament bas become a major component of slack and 
suit end-uses. It seems that now. at least in developed 
economics, major synthetic fibres such as ccllulosics. 
acrylics, nylon and polyester. have reached a stage of 
maturity in their growth. Some of these fibres. such as 
the a:llulosic fibres, however, have already 5tarted 
their decline. 

In terms of restructuring, the industry appears to 
have reached the final or mature stage of what can be 
considered an industry life cycle. At this late date 
most synthetic fibres have penetrated nurly all of 
their intended target markets. At the same time, there 
has been an improvement in natural fibres; as a result, 

Tabk V .51. Sdccled .. ;or 11J9llilctic fibra: 
,..,.Sactillll alld capacity •tilizatim, 1990 

(Thousand 1onacs) 

Developed economics Dcvclopin& economics 

lJ1ilizalion U1iliza1ion 
fibre type Produc1ion Capacity (perccn1a1e) Production Capacity (perccntase) 

Acrylic 
filament 4 6 66.7 
Staple I SlS I 908 80.S 783 I 092 71.7 

:-.;y1on 
filamen1 I 901 2 371 110.2 I 116 I S43 72.3 
Staple 682 814 83.8 66 96 68.8 

Polyester 
Filament I S62 I 969 79.3 2 348 3 011 78.0 
Su pie 2 088 2 62S 79.S 2 623 3 760 69.8 

Snufct: Filwr Orga.oron, vol. 62, No. 6 (June 1991). 
Nott: ClaH1rica11on1 and calcul111on1 by S111i11ikon Corportlion . 
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these fibres ha\"C partially recaptured some of their 
pre\iously lost markets. There are. ho~vcr. sorrn: 
remaining strong market areas within the total group 
of industrial end-uses. such as geotextiks and pond 
liner. 

In recent years the global competitiveness of the 
synthetic fibre business has intensified. The growth 
path to be followed by a fibre producer has become 
more difficult. Today. fibre ~mmt has to 
intensify its efforts to find new and profitable o~ 
portunities. An exception to this relatively stqnant 
scenario is the long-term gro•"th opportunity offend 
by the newly established. market-oriented economics 
in Eastern Europe. 

(b) Priers QJU/ costs 

The rrdcployment of the synthetic fibre industry to 
certain developing countries has caused differences in 
production costs. and these. in turn, have stimulated 
price competition. The magnitude ar.d direction of 
these differences depend on the actual fibre concerned. 
For example. in the United States between 1989 and 
1991, nylon and acetate filaments and high-modulus 
and regular rayon staple have shown price strength, 
while polyester filament, polyester staple and acrylics 
have experienced lower prices. Although Taiwan 
Province recently has been offering the lowest prices, 
the same area was previously offering polyester staple 
at nearly top prices. Prices in the United States seem 
to be the most stable, while prices in many other 
countries fluctuate more violently. An explanation for 
this pattern could be the more regular supply of 
petrochemicals available in the United States. 

The major components of fibre prices are mainly 
raw material and labour costs, as shown in table V.59. 
These two components represent slightly more than 
64 per cent of the total cost of fibre in the North, and 
close to 55 per cent in the South. The major advantage 
to the South is labour cost. For example, it is 
estimated that hourly labour rates at a fibre plant in 
Taiwan Province in 1991 were $3.25 per hour. com­
pared to $10.50 per hour in the United States. This 
implies that economies in the South hold a strong raw 
material (petrochemical) advantage in combination 
with relatively low labour rates. Polyester staple. for 
example, has been offered at $0.45 per pound in 

-
Taiwan Province. as compared with $0.75 per pound 
in the United States. This price differential is unusually 
large and cannot be attributed to labour cost savings 
alone. Nevertheless. the significant point is that 
developing countries that iJOSSCSS a strong base in 
petrochemicals are potentially better able to compete 
within world markets for synthetic fibres. 

(c) Employmn11 

The reason why labour costs alone do not dominate 
fibre pricing is that the production process is capital­
rather than labour-intensive: employment in the global 
synthetic fibre industry is thus estimated to be 
relatively small. Some notion of employment levels in 
a small group of economics for which data arc 
available can be obtained from table V.60. It appears 
that employment has been reduced in most countries 
and areas with the exception of the Republic of Korea 
and possibly Taiwan Province. While these negative 
employment trends imply reduced business activity. 
this can be misleading. since the global synthetic fibre 
industry is not declining but growing. This is true even 
though lbere are some soft spots such as acrylics in 
the United States and nylon filament in Western 
Europe. Differences between employment reduction 
and output growth arc most likely due to productivity 
improvements, a consequence of the adoption of new 
technologies. 

5. Ted1110lof1 trnuh 

Technological innovation has been the mainstay of 
the synthetic fibre industry. Historically, the main 
source of innovation has been the fibre producer, but 
now other sources have become important, such :>s 
machinery manufacturers, engineering firms, universi­
ties and textile mills. Innovation is the end result of 
the research efforts of fibre producers, with a time lag 
usually between research expenditures and innova­
tions. Most of the major fibre producers arc highly 
integrated firms with investments in chemical plants, 
pharmaceuticals, plastics and other related businesses. 
It is therefore impossible to dissect the portion of 
these expenditures that relate only to fibres. During 

Table V .S9. Seketc:d r11n .. a.ractari81 ~ 1992 
(Percen1•1e di11ribu1ion) 

In United St11u In Western Europe In Pakistan 

Co&t Polyester Nylon Polyester Polyester 
component Sllple fil1ment fil1men1 Acrylic 1t1ple 

Raw m1ter11l1 ss.s 65 SI S3 S3.0 
Llbour 13.8 11 17 11 2.0 
Energy 9.2 4 3 10 9.4 
Main1enance 4.S 4 7 8 2.1 
Depreci1tion 7.7 6 7 7 11.S 
Other 9.3 10 IS 11 22.0 

TOTAL 100.0 100 100 100 100.0 

S011u: Stalistikon Corporation. 
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Tllllle V.60. t:.pio,..nt alMI pruchKIMIJ Ill the t)'llthetlr ftbn lllchiltry, 19'76 and 1'16 
----

11176 19116 
1976-1916 

Syn1he1ic fibre Production ~1he1ic fibre Production 
production per employee production per employee Perren111e Perun••&• 
(lhousand (tonnes per (thousand (tonnes chan1e chanp 

Country and area Employment tonnes) year) Employment tonnes) per year) in employment in productivity 

Austria s 114 133 u.o 
Benelux 14 84S 207 13.9 
Pinland I 800 33 18.3 
France 18 400 334 18.2 6 070 188 ll.O -67.0 70.l 
Germany. Fed"ral 
Republic o( 40 200 876 21.d 26 200 867 33.1 ·34.8 51.8 
Ind~ .. 188 .. 54 480 361 6,6 
llaly 38 300 484 12.6 16 440 t/J7 36.~ ·57.1 192.9 
Japan 71 810 I tlJO 22.3 45 235 1676 37.1 ·37.0 66.4 
Ncthcrtandl 9 64il& 
No~y 380 
Ponupl 3400 16 4.7 
Republic or Korea 17 86.S 330 18.S 21 05S 876 41.6 17.9 124.9 
Spain 12 231 216 17.7 8 550 313 36.6 .:JO.I 106.B 
Sweden 76S 31 40.S 
Switzerland 4 800 81 16.9 
Taiwan Province 17 627 341 19.J IS 757 1 412 89.6 -10.6 364.2 
United Kiqdom 43000 548 12.7 8 530 266 31.2 .ao.2 145.7 
United Sta1ea lOS SOO 3 127 29.6 57 250 3 200 SS.9 -45.7 1111.9 

Sot«n: Raw employment data rrom the Comit~ intemational de la rayonne el dea fibrea syn1h•t1ques, Paril; synthetic nbra production d111 rrom Talik 
o.po.., June 198.S and June 1991 iuuea. 
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Proceu affected 

I. Polymer production 
Polymcriulion 

Chip production 

Dryina (chip&) 

Transpon (chip&) 

II. Synthelic fibre spinnin1 
Spinnins and windin1 

Conditionin1 ot spinning 
bobbins 

Dry rwilitins 

Texturizin& 

Twistin& 
Warping 
Spinnina positions 
( 1) Spinnerets and pa5ition 
(2) Number ol ends 

Bobbin -i&h• 
Grid and extnasion 

,. 
-0. f' ' , ,, 

•. .. 
' 

Tmble \1.61. lntpatt of 1ecllno1atrM1 on IJ111hetk ftbre prodlM'tlon 

Up 10 19SS 

TransesterifK'alion pl'Cl('CSll 
in small·&ize 1u1oc:l1ves 

Castin& ribbons and 
cunin1 to cube-shaped 
chip& or pellets 

Dilrontinuous procea 
in 1umblin1 drien 
Manually or via conveyor 
to SlllJ>Cnded 1il<11 for pvity 
feed to 1pinnin& machines 

Nylon speeds up to 1,200 
metres per minute 
Polyester speeds up to 
1,600 me1res per minute 
Take-up 11 lrid 1pinnin1· 
machine 
Bobbins need conditionin1 

Yams are draw·twilted from 
spinnin1 bobbins on to COP' 
Commercial procaa 01111ide 
the plant 

Separate proceu 
Separate proceu 

1-4 
Sinsle end, two ends wilh 
take-up l04e11, non .. utomatic 
procca 

1·2 kilop11ms 

Grid 

Period ind innOV1111on1 

IJp to 1965 

Transesterification proceu 
in 1u11xl1ve1of11rscr siie 

EY1lu11ion or underwater 
pnulal ion or chi!" 

Introduction of continuous 
dryin1 
Ute of 1ir·blowin1 system 
for direct transpon or 
chi!" 10 1pinnin& 1i1<11; pm­
blem of dust and abruion 

Preoriented yams 11 speeds 
up to 3,200 metre& per minute 
Nylon needs heated spin· 
nin1 duels 

Bobbins do no1 need condi· 
1ionin1 
Draw·twiltin1 of Oat yam and 
twis1ed yam dlrec1ty on10 COJl' 
Panial draw-texturizlng 
proceu 
Separale proceu 
Separate proceu 

4-8 
Two ends, many without SQdell; 
non-1u1om1tic procesa 

4-11 kilopms 

Extruder 

Up IO 197.S 

Introduction of continuous 
polyconde111111ion (eaterifi· 
c11ion) with dlrecl spinnin1 
for staple fibres and 1ndu1· 
tri1l yams 
Commercially uted under. 
water chip cullen for the 
production or chlJl' for 
te>1ile filament 
Conlinuous 

Introduction of pulse con. 
veyin1 prtlt'es& to elimin11e 
dust and abruion 

Nylon speeds 10 S,200 
metre& per mln111e; does no1 
need heated duct& 
Polyester speeds up to 
4,100 metres per minu1e 

Spin-<lrawin1 fully drawn 
yams on10 bobbins 
Commercial draw-texturizing 
proceu 
Separate proceu 
Introduction or draw-warping 

8-16 
Prom IWO ends up 10 four ends 
without SQdet, with preoriented 
yam; pani11ly oriented yam; 
panially automated procea 
S.12 kllopms, pouibly up 10 
35 kiloinim1 
Panly intep1ed 

lJp IU 1911.S 

Continuous polyrundcn1111nn 
with direc1 1pinnin1 for 111 
proceues 

Chip prllduction is phucd out 

Ph11in1-ou1 proceu 

Ph11in1-ou1 proceu 

Trend 1oward1 direcl 1pinnina; 
preor!ented )'llm• 11 speeds 
of 6,000 melCT.s per minu1e 

Spin-<lrawln1 of n11 yam 

Dniw·lexturizlng 

Sepani1e proceu 
Dniw-warpin1 

8-16 
Prom four ends up 10 eight ends 
without 104e11; preoriented 
yams 

Greater aur.omallon; JG.35 
kilopms 
Fully in1ep1ed 

Sot11Cn: Basic dala rrom L Riehi, 'Developments of the melt-spinning proceu in the past and future', Man.Madt Flbrt YtOl'boo.t, 1987 (Frankfurt am M1in, Chemiefucm 
Textilindustrie, 1987); additional data from trade sources. 
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the infancv of the svnthctic fibre industry. the major 
fibre prod~cers dev~ted approximately 13 per cent of 
their sales to Rand D dc~lopmcnt. Today. however. 
the high degree of globai competition and the case of 
transfer of technology have lowered this proponion. 
Management now believes that there is a great risk 
that a firm will quickly lose to others any innovative 
market position it gains. and thus global average 
expenditures on R and D have been reduced to only 
I per cent of fibre sales. Earlier it was calculated that 
the global fibre industry (acrylics. nylon and polyester 
fibres) had estimated sales of $26.5 billion in 1990. On 
the basis of this figure and the I per cent rate. 
estimated global synthetic-fibre R and D expenditun:s 
for 1990 would be $264 million. This amount repre­
sents only the research budget of the fibre producers. 
An additional S.W million would also be spent by the 
other sources mentioned earlier. Total estimated 
R and D would then amount to approximately 
$300 million. 

The key technological trends that became dominant 
after the Second World War and depicted in table V.61 
suggest that there has been a shift to continuous 
processing as in polycondcnsation. However, "in­
place .. batch processes. which exist in both developed 
and developing countries, arc becoming obsolete. 
There has also een greater use of more complete and 
integrated processes for the conversion of raw ma­
terials into a fibre or yam form by means of 
equipment for direct spinning, drawing, texturizing 
and warping. The development of new machinery 
made possible the use of high speeds in spinning and 
winding as well as an increase in the number of 
spinnerets per spinning position. The introduction of 
new technologies resulted in the production of Jargcr­
sizcd bobbins and other yarn carriers. The availability 
of panially oriented yarns, fully oriented yarns and 
other yarn forms provided the market with yarn 
alternatives which offer potential savings and im­
proved products. The consequence of these various 
innvoations is that they have transformed modern 
synthetic fibre production to an automatic process, 
reducing costs through greater Jabour productivity 
and improved product quality. 

The major new synthetic-fibre products arc as 
follows: 

(a) Microfibres represent very fine fibres and yams 
that can be converted into a fine woven or knit fabric 
with a sheen and a feel that resembles silk. The 
primary markets for this product arc leisure wear, 
jackets, coats. blouses, sport shirts and other end-uses; 

(b) Highly oriented yarn is a modified yarn spun 
at high speeds with a modified structure. These yarns 
arc more stable than partially oriented yarns; 

·~· 

(c) Super-speed yams. which provide more stable 
yams arc also important; 

(d) Fully oriented yarns, which arc more suitable 
for industrial applications; 

{~) Dimensionally stable polyester yarns have ap­
plication in industrial end uses, particulary in tyre 
cord fabrics; 

(/) A new process has been developed for the 
production of a polybutylcne-tcrcphthalatc bulked 
continuous filament suitable for carpets. 

It is expected that as the fibre. textile and apparel 
industries (particularly the latter two) shift from a 
labour-intensive to a capital-intensive manufacturing 
process, regional labour-cost advantages will be mini­
mized. Other factors will come into play, such as 
marketing and administrative skills, product quality 
and performance. On this basis, it is anticipated that 
international trade will become more freely competi­
tive, and consequently there will be greater com­
pliance among countries with the GA TT system of 
tariffs. At that time there will be no further need for 
MFA. 

Fibre growth expectations for the years 1990-1995, 
shown in table V.50, indicate that production will 
increase, but at a reduced pace. However, there will be 
some growth variation within regions. It is anticipated 
that nylon filament will experience a dcclin~ in 
Western Europe and Japan. In reality, the growth 
rates for all the fibre groups shown in table V.50, 
should be considcri:d good. A major demand-driving 
force is w ·Id population growth; fibre growth would 
be expected to continue as long as the population 
growth rate, which stood at 1.9 per cent in 1990-1991, 
hovers around 2 per cent. In the short run, however, 
fibre production along with general textile business 
conditions will continue to vary with overall economic 
fluctuations. 

Currently, the global textile market is in recession. 
Expectations arc that the industry will recover in 1992 
and 1993. The short-run changes in apparel and textile 
activities have been estimated for a selected countries 
and areas (53). During 1991 apparel production was 
weak for nearly all the listed countries and areas, and 
improvements are expected in 1992 and 1993. Produc­
tion activity for textiles is also expected to be stronger 
in J 992. A parenthetical note of interest is that in the 
recent past, the textile industry has served as one of 
several leading indicators of national economic re­
covery. 
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STATISTICAL DAT1\ ON SYNTHETIC HBRL Pl.ANTS 
Table V.61. World •1'1lhetk·ftbre·produfi111 plant• and planl c.,ar11le1, lf'!I Ind 1''1 

(Thouund tonne.) 

Pan I 

Non<cllul01ic fibre& 
Ccllulo&ic fibres --· 

Acci.tc Rayon Acryti~ 
Nylon 

1971 1991 1978 1991 1978 1991 1971 1991 

f.conomic 

"'°""""' 
Number Number Number N11mber N11m1>er N11mbcr Number Number 

iep. of ToW AveRgc of Total Avcr1cc o( Total Aver1cc or Total AYCRIC or Total ...... ,.. of To11I AveRp of Total i\YCflp of Total Aw111p 

cou1ury and aRa plants capacil)' capacil)' plants capacil)' C'lpacily plants capacil)' capacity plants capacity capacity plants capacity capacity plant1 capacity capacity plant• caparily capacuy plant• capmcity npacny 

Wes1cm Europe 
Al>llria .. .. 2 n.s.o S7.S 3 !JS.0 4S.a l 2.0 2.0 

Bclai11• ud 
Luacmbouq I I .. I I 67.1 16.I I 43.a 10.8 l 25.a 25.0 . .. . . 4 40.0 10.0 3 io.o 6.7 

Dcnniart .. .. . . . .. . . .. . . .. .. .. I 1.0 1.0 

Finland .. .. l 46.3 46.3 I 70.0 70.a .. .. .. I 1.a 1.a . . .. 
6 100.0 16.7 l 2.0 2.a 2 ao.o 40.0 . .. .. 10 90.0 9.0 I 64.0 1.a 

~ .. . 
Genuay, Peden! 
ltcpublic o( 1 - - l .. .. 4 124.a 24.I 4 139.0 27.1 3 170.0 56.7 3 200.0 66.7 ll 270.0 24.5 II 240.0 21.1 

GreeR .. I a.o a.a 1 1.a a.a l 15.0 lS.O . .. .. 2 Ul.O s.o 2 10.6 s.o 

lrclud .. .. .. .. .. .. .. . . 1 40.0 40.0 1 50.0 so.a 2 9.0 4.5 1 s.o s.o 

Italy 3 .. 2 .. 6 132.0 14.7 2 43.0 10.8 6 lS6.0 59.3 4 400.0 100.0 16 210.0 13.1 17 200.0 II.I 

Nc1lleriand& . .. .. .. 2 .. 2 .. . . I 3.0 3.0 . .. .. I 50.0 50.0 I 40.a 40.0 

Norway 
.. l 31.0 31.0 . . .. .. .. .. .. .. .. .. .. .. .. .. 

Poctvpl .. .. .. 2 9.4 4.7 I 1.0 1.0 I 3.a 3.0 I 3.0 J.O I 4.0 4.0 I 4.0 4.0 

Spaia l .. .. .. .. 4 61.0 13.6 2 42.0 21.a 2 ISO.a 7S.O 2 160.0 so.a 6 115.0 19.2 7 120.a 17.1 

s-.=cten .. .. I .. .. l 37.0 37.a I 25.0 12.5 .. .. .. .. .. .. I 2.0 2.0 . 

Switzerland .. .. l s.o s.a . . .. .. .. .. .. .. 3 ss.o IU .5 60.0 12.0 

United~ s .. 3 .. 4 ll0.0 24.4 I 75.a 18.8 4 215.0 SJ.I 2 231.0 119.0 II 200.a 11.2 7 100.0 14.3 

- - - - - - - - -- - - -- - -
"focal 11 '1 8 36 962.8 19.6 20 .513.0 20.8 23 I 059.0 46.0 14 I 052.0 IO.B 69 I 056.0 IS.I 63 163.0 13.7 

Bastcm Ellropc and 
usst. 
Albaaili . .. - .. .. . . . . . . . . . . . 

8lalpria .. .. .. .. l 47.0 47.a l .5.0 s.o l 22.0 22.0 I 22.0 22.0 I 14.0 14.0 I 20.0 20.0 

~ .. .. .. .. .. .5 11.7 16.3 .5 64.S 12.9 . . . . . . 3 57.0 19.0 3 100.0 33.3 

Gcnnaa Dcinocn1ic 
Republic .. .. I 183.5 22.9 8 143.1 18.a 3 56.0 11.7 I 20.0 20.0 3 60.0 20.0 3 100.0 33.3 

Hunpry - .. .. l 10.0 10.a 2 16.0 8.0 I 14.0 14.0 I 14.0 14.0 1 13.4 13.4 I lO JO.a 

Poland .. .. .. 6 102.s 17.l 4 611.0 17.0 2 61.0 lOJ 1 31.0 31.0 1 12.0 12.0 I 100.0 100.0 

Romaaia .. .. 3 10.a 3.3 2 131.0 65.S 1 l5.a l5.0 I l5.0 l5.a I 32.0 32.0 l 32.0 32.a 

USSR .5 60 .. 4 .. .. lS 600.0 30.a lS 6119.0 36.3 1 107.a la7.0 3 216.0 9.5.3 12 192.0 16.0 12 433.0 36.I ' 

YuplNa .. .. . . .. 2 16.a 1.0 2 77.0 38.S I 22.0 22.0 I 22.0 22.a 2 25.0 12.5 2 40.0 20.0 ~ 
~ - - - - -- - -- - -- - -- - - - ·-
~ 

Toca! .5 60 41 1 050.7 25.6 39 1 194.3 27.11 la 317,a 31.7 9 430.a 47.1 24 47.5.4 19.1 24 ass.o lH 
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Cellulosit librca Non<cllul01ic libru 

Ace talc R.ayon Anylic Nylon 

~ ~ ~ ~ ~ ~ ~ 00 
&onomic 
poupiftl, Number Number Number Number Number Number Number Number 
repoa, ol Tl>W Avenac ol Tol•I Avenp of TolU Avenge of To111 Awnp o( To111 Awnp of Tot1I Ave,.p of T0111 Avcnp of T011I Awnp 

COUAlry Uld •iu pi.nts capacity capacity pi.n11 capacity capacity pi.n11 capKity n1119city pl4n11 e11119city ca119city pl1n11 c.1119city apKity pl1n11 uipmcity cap11city pl1n11 capanty e&J19City pl1n11 capanty e1p11city 

Americas 
Arpntina l I 2 20.0 6.7 4.0 4.0 I 16.0 16.0 I 16.0 16.0 10 34.0 3.4 6 20.0 l :\ I 
Brazil l I .. 4 S4.9 11.0 2 58.7 19.6 2 27.0 ll.5 2 27.0 13.5 13 82.0 6.3 16 110.0 6.9 . 
~nada l l 1 46.1 11.5 1 62.5 31.3 • • 3 77.0 25.7 3 111.0 40.l I 
Cllilc .. 2 7.4 3.7 1 6.9 6.9 .. .. • 2 7.0 3.5 2 40.0 20 0 
Coloftlbia I I 3.7 3.7 • 3.S 3.S • • • 3 19.0 6.3 3 22.0 7.3 
O.ta Rini 
C1iN l 8.0 8.0 1 12.S 12.S 
l3c"8Clof • • • • 
G ... tcmala .. • .. • • • • .. .. • 1 2.0 2.0 I 2.0 2.0 
Mcxl<o l 1 .. 2 33.S 11.2 I 21.1 10.6 l 98.0 32.7 3 98.0 32.7 9 60.0 6.7 9 80.0 8.9 
Peni 1 I 1.7 1.7 I 2.7 1.4 • 1.7 1 24.0 24.0 2 35.0 17.S 3 6.0 2.0 4 7.0 1.8 
United Slates S 3 S 484.9 48.S 3 249.S 41.6 6 lSO.O 58.3 4 216.0 54.0 38 1 27S.O 33.6 37 1 421.0 38.4 
Uniguay 1 1 1.9 .. 0 1.5 1.5 • • 1.9 .. .. • • 2 0.6 0.3 2 0.6 0.3 
Vcncnicla 2 I • 4.0 2.0 • 1.5 1.S .. .. • .. • 5 4.0 0.11 2 1.5 0.8 

- - - -- - - - - - -- --- ---
T<>W 16 11 18 M6.7 19.6 9 420.2 21.0 13 515.0 39.6 12 392.0 32.7 119 1 566.6 17.6 115 1 825.1 21.5 

/\sill I 
I 

Bangtedcs!I l 2.4 2.4 2 11.5 S.8 • • • 1 4.0 4.0 1 2.0 2.0 1 5.0 5.0 • ' 
-ChiM .. 2 177.S 88.8 10 23.S.O 23.S 3 40.0 13.3 10 170.0 17.0 7 46.0 6.6 ll 150.0 11.S • i 
India I I 12 162.0 12.S 11 247.7 20.6 2 30.0 15.0 .S 70.0 14.0 14 42.0 3.0 16 200.0 12.5 
Indonesia .. .. .. 1 3.0 3.0 3 12S.O 41.7 .. .. • 1 10.0 10.0 2 8.0 4.0 4 35.0 8.8 
Japu 3 .. 4 16 513.0 27.0 11 332.3 22.2 10 456.0 4.S.6 7 432.0 61.7 12 393.0 JU II 35.SO 32.l 
~Alaysia .. • 5 • .. • • • • • • 
Pak.islaa 1 1 3.0 ~.3 3.3 • • 3.0 .. • • 3 2.0 0.7 3 20.0 6.7 
Pllilippine5 .. • • 1 2S.0 25.0 .. • • • • 2 13.0 6.S 2 25.0 12.5 
Republic of Koru 1 1 1 27.2 13.6 1 39.0 19.S 2 30.0 15.0 2 1.5.0 7.S 6 80.0 13.3 .S 200.0 40.0 
Sri LanU .. • • • • • .. • • • • • • I 7.0 
TIMD Province 3 7S.O 2S.0 3 153.7 51.2 • 2 20.0 10.0 II 121.0 11.6 9 200.0 22.2 
llulilud 1 12.8 12.8 1 55.0 55.0 .. I 5.0 .S.O 3 15.0 .S.O 3 20.0 6.7 

- - -- ---- --- --- -- ---
Tot.i 6 7 37 976.2 22.7 48 I 224.2 22.3 17 556.0 32.7 29 726.0 25.0 61 729.0 12.0 68 1 217.0 17.9 

Afnca. Ocean~ and 
~~ I 
~~ ~ 2.~ 2.~ : : • : • • • • 2 2Dj 10.3 2 24.0 12.0 "' 
Egypc 2 12.4 6.2 2 13.-4 6.7 • • • I 5.6 .S.6 I 7.0 7.0 
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..... (Islamic . 1 20.0 20.0 I 20.0 :!0.0 2 11.7 S.9 2 14.0 70 

RcpubllC oO 
lnq 

I 10.0 10.0 1 10.0 10.0 . 

bnet 
. . I 10.0 10.0 . I u 114 I 10.0 100 

. . . . . I 8.0 8.0 2 IS.O u 

Ken~ 
siacna 

. . . I 22.0 22.0 3 4S.0 IS.O 

South Afnca 
l..'n11ed Republic or 
Taazaaia 

. . . . 

T1utcy 
I 8.7 8.7 I 11.2 11.2 3 47.0 IS.7 3 47.0 IS.7 6 29.6 4.9 s so.o 10.0 

- - - - - - - - - - - --
lotal 

s 33.S 6.7 4 34.6 8.7 s n.o IS.4 4 67.0 16.8 14 10!.ll 7.6 16 1~.o 10.3 

- - - - -- - -- - -- - -- --- ---
Ta1al. ran I J8 68 )0 139 3 689.9 21.S 120 3 4S6.3 23.0 68 2 524.0 37.1 68 2 667.0 39.8 257 3 932.8 15.2 2.56 4 925.1 19.2 

ran II 

Non-allulOlic ribrea 

---
l'olyeslcr 01hcr Total non-ccllula1ic fibre• 

Tntilc sJau 

1918 1991 1978 1991 1978 1991 1971 1991 

Economic srouP"'lo Number Number Number Number Number Number Number Number 
rcpon. or Total Awragc of Tolal Avera1C of Total Awragc or Tolal AYCl'lllC or Tolal Averap of Total Average of Total Averap of Tolal Awrasc 
~nuy and ua plants capacil)' capacil)' planlS capacil)' capacil)' plan11 capacil)' capacity pl1n1s capacil)' capacil)' plants capacil)' capacity plan11 capacity capacity plan11 capacity capacil)' planll capacil)' capacity 

Wcstcm EUJ'opc: 
Austria I 61.0 61.0 1 

9cl&i111t1 aad 
Luembouq l 4.0 4.0 I 

Dcnmadr. 
Flllland 
fftll('C 6 110.0 28.3 3 

Gcnnany. Fcden.I 
Republic or I:? 326.0 27.2 11 

Greece 2 11.0 s.s 3 

Ireland 1 34.0 34.0 2 

Italy 10 200.0 20.0 11 

Nclbcrtands 2 37.0 lll..S I 

NorMy .. .. 
f'ortupl 1 18.0 18.0 1 

Spa'o 4 llS.O 33.8 s 
s-dcn . 
Switzerland 2 74.0 37.0 3 

Uni1cd KiJlldom 8 ISS.O 19.4 s 
--- -

Total so l 225.0 24.S 47 

~,.,. w dF'P'" 

70.0 70.0 

4.0 4.0 

lSO.O so.o 

300.0 27.3 
25.0 8.3 
4S.O 22.S 

240.0 21.8 
20.0 20.0 

.. 
2S.0 25.0 

lSO.O 30.0 
. .. 

90.0 30.0 
140.0 28.0 
--
l 259.0 26.8 

2 

4 

2 
2 

s 

16 24.0 

• 

l.S 

4 

2 
2 

4 

14 30 

2 

6 
l 
I 

20 

30 
s .. 

34 
6 
. 
3 

13 
I 
s 

28 
-
IS9 

63.0 3JJ 2 70.0 3.S.O 

69.0 S.I 4 24.0 3.0 2 " .. 2 " " 

1.0 1.0 . . . . " .. " .. 
1.0 1.0 . . . I .. I .. 

340.0 17.0 12 21.il.O 17.11 2 .. " 2 " " 

766.0 25.S 29 740.0 25.S 3 3 

36.0 7.2 5 3.S.O 7.0 

83.0 20.8 4 100.0 25.0 . .. " 

766.0 22.S 34 840.0 24.7 4 " .. 2 

900 15.0 4 60.0 15.0 I .. .. I 

. . . . . I .. " I 

2.5.0 8.3 3 32.0 10.7 . " .. 1 

400.0 30.8 14 430.0 30.7 , .. I 

2.0 2.0 . . 
129.0 2.5.8 8 ISO.O 18.8 .. " I 

S70.0 20.4 18 471.0 26.6 6 .. .. 6 

-- - -- - - -
3 341.0 21.0 137 3 203.0 13.4 22 215.0 13.0 21 500.0 0.4 
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labl~ \-.~21.:<>nllnu~JI 

Noa<eUuloaic fibra 

--
Pol)'Uler Other Total non<ellulolic fibra Tclllilc stua 

19'8 1991 19'8 1991 1971 1991 19'8 1991 

~ 
poupillc. Nwabcr N\imber Number Number Number Number Number Number 

rcpo.. of Taw Awrap of Total Awrap of Total Awrap or Total Awrap of Total Awrap or Total Aw rap of Total Aw rap of Total Aw rare 

country ud - plants npacity capacity planis capacily capacily plants capacity capacity plan!& capacily cap!ldty plants capacity capacity plants e1pacity capacity pllnll atpacity capldty pllnll capldty capldty 

&&ten Europe ud USSR 
Abaaia - - l s.o s.o - .. .. .. .. - - - 1 s.o 5.0 

Bulpria l 31.0 31.0 1 40.0 40.0 - .. .. .. .. .. 3 67.0 22.3 3 12.0 27.3 

~ 2 67.0 33.S 2 70.0 lS.0 - .. .. .. .. .. s 124.0 24.1 s liO.O 34.0 2 .. .. 2 

German Dcmocntic 
Republic 3 11.0 27.0 3 90.0 - 1 .. .. .. 10 197.0 19.7 7 210.0 30.0 

HUllplY - - - - - - - .. .. .. .. .. 2 27.4 13.7 2 44.0 22.0 

Poland 3 100.0 33.3 3 150.0 so.o 2 .. .. .. .. 8 243.0 30.4 s 281.0 56.2 2 .. 2 

Romania 4 ts2.0 38.0 4 180.0 4S.0 - .. .. .. .. 6 219.0 36..5 6 247.0 41.2 . 
USSR 5 2M.O 53.0 s 504.0 100.8 - .. .. .. .. 11 564.0 31.3 20 I 223.0 61.2 .. 95.0 .. 11 200.0 

Yuplavia s 49.0 9.8 s 60.0 12.0 - .. .. .. .. .. I 96.CI 12.0 I 122.0 15.3 I .. I 

- -- - -- - - -- -- - -- - -
Total 23 745.0 32.4 24 I 099.0 4S.8 3 17.0 5.7 .. 60 1 SS4.4 ZS.9 57 2 384.0 41.I 6 136.0 22.7 17 

America& 
Arpntiu 4 11.0 2.8 3 80.0 26.7 I .. 16 61.0 3.1 10 116.0 11.6 

Btu.ii 11 100.0 9.1 10 200.0 20.0 I .. .. 27 209.0 7.7 28 337.0 12.0 

Cauda 3 90.0 30.0 1 60.0 60.0 1 .. .. .. .. .. 1 167.0 23.9 4 181.0 45.3 

Oaile 4 a.o 2.0 3 20.0 6.7 . .. 6 15.0 2..5 s 60.0 12.0 . 
Colombia s lS.O 1.0 4 so.o 12..5 . 8 S4.0 6.8 7 72.0 10.3 I .. . .. ·I 

.. .. .. 
O.ta Rica I 6.0 6.0 I 10.0 10.0 .. .. .. I 6.0 6.0 I 10.0 10.0 . .. . ,, 

- - . . . . . .. .. . 
C\lba - . - - . .. 
e..c-ior 3 1.0 2.3 3 19.0 6.3 . .. .. 3 7.0 2.3 3 19.0 6.3 .. .. . 
Gll81Cmala . . - - . . .. .. .. .. I 2.0 2.0 l 2.0 2.0 . .. j, 

:'l.lcxico 9 160.0 17.8 8 200.0 zs.o 2 .. .. .. .. .. 23 318.0 13.8 20 378.0 18.9 

Peru 6 11.0 1.8 4 is.o 6.3 - .. .. .. .. JO 41.0 4.1 10 67.0 6.7 

United States 41 2 093.0 Sl.O 37 I 799.0 48.6 IS 10.0 0.1 .. .. 100 3 728.0 37.3 78 3 436.0 44.l 14 .. .. 16 823.0 

Uruc..ay 2 4.0 2.0 2 20.0 10.0 . .. .. .. .. 4 4.6 1.2 4 20.6 5.2 

Venezuela 3 12.0 4.0 3 30.0 10.0 . .. .. .. 8 16.0 2.0 s 31..5 6.3 

- -- - ----- - -- - -
Total 92 2 S37.0 27.6 79 2 S13.0 31.8 20 11.0 0.7 .. .. .. 214 4 629.6 21.6 176 4 730.J 26.9 19 439.0 23.l 20 908.0 

• 
Asia 
Blin&llldesll . . - . - - . .. .. .. .. 1 2.0 2.0 2 9.0 4..5 . .. .. . .. .. 

~ China 10 220.0 22.0 24 1 309.0 S4..5 . .. .. .. .. 20 306.0 15.3 47 l 629.0 34.7 .. 35.0 3 110.0 .. 

India 10 60.0 6.0 26 900.0 34.6 - .. .. 26 132.0 S.1 47 l 110.0 24.9 I .. .. . .. 
I 
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lndc»aia 3 Sl.0 17.7 11 100.0 63.6 . .. .. s 61.0 12.2 16 745.0 46.6 . 

Japma 21 745.0 35.S 19 876.0 46.1 21 M.O 3.0 M I 658.0 25.9 37 1663.0 44.9 u 146.0 9.7 12 3800 

Thailud 1 35.0 35.0 11 250.0 22.7 . 1 35.0 35.0 11 250.0 22.7 

Malll)'Sia 3 27.0 9.0 11 600.0 S4.S . .. 6 29.0 4.8 14 620.0 44.3 

Patimll 2 34.0 17.0 2 as.o 42..S . .. .. .. 4 47.0 11.a 4 110.0 27.5 

P!Ulippiaa . . . . .. .. . . I 7.C 7.0 

Republic ol Korea 10 130.0 13.0 12 750.0 625 . .. 18 240.0 13.3 19 96S.O so.a 

Sri Luka 20 140.0 7.G 18 soo.o !7.8 . .. 31 268.0 8.6 29 720.0 24.8 

Taiwan P!Oltillcc 4 60.0 lS.0 6 200.0 33.3 . .. 7 7S.0 10.7 10 225.0 22.S 

--- - -- - - - -- - --
Toi.al M l S04.0 17.9 140 6 170.0 44.1 21 M.O 3.0 183 2 8.S3.0 lS.6 237 8 113.0 34.2 16 15 

Africa. Oceania and 
WcstcraAlia 
Al&Cria . . . l 4.0 4.0 . .. .. .. 
Al&Stnlia 4 6.0 l.S 2 10.0 s.o . .. .. .. .. 6 26.S 4.4 4 34.0 8.S I .. 

qypl 3 26.0 8.7 2 40.0 20.0 . .. .. .. .. 4 31.6 7.9 3 47.0 15.7 . .. .. . .. .. I . 
lraa (lslalllic 
Republic oi) . . . 1 lS.O lS.O . .. .. .. 3 31.7 10.6 4 49.0 12.3 . .. .. . .. ') 

Iraq . . . . . . . .. .. .. . . . . . 
llracl . . . . . . . .. .. .. .. 2 18.4 9.2 1 10.0 10.0 

ICeD)l8 . . . s 2S.O s.o . .. .. .. .. l 8.0 8.0 7 40.0 S.7 

Ni&eria l 10.0 10.0 s so.o 10.0 . .. .. .. .. .. 1 10.0 10.0 s so.o 10.0 

Soutll Africa 4 43.0 10.8 4 25.0 6.3 . .. .. .. .. s 65.0 13.0 7 70.0 10.0 

Uai1cd Rcpublir ol 
Tauaaili . . . l s.o s.o . .. .. .. .. .. . . 1 s.o s.o 

Tur.~ 6 76.0 12.7 8 135.0 16.9 . .. .. .. .. ts 1S2.6 10.2 16 232.0 14.S 

- -- - -- - -- - -
Total 18 161.0 8.9 29 JOl).0 10.7 . . . .. .. 37 343.8 9.3 48 S47.0 11.0 2 .. .. 2 100.0 

--- --- - - - --- --- --- ----
TOlal. Pan II 267 6 1'72.0 23.1 319 11 350.0 35.6 60 116.0 1.9 14 .. .. 653 12 74S.8 19.S M2 18 941.1 29.S 6S I tSJ,0 17.7 7S 2 2911.0 J0.6 

S--a: To:rik ~.June 1978 issue; FiM Orgonon, vol. 62, No. 6 (June 1991); and Man-made fibres or Japan 1983-1984 (Tokyo, Cllemical fibres Asloe'i11ion, 1984). 

No«: &1iln111cs, cakvlalions and labulations by S11tislikon Corporation. 
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H. lrrn and steel (ISIC 371)* 

I. Clllftllt m..tiOll 

(a) Production and collnlmption 

The steel-producing countries can be roughly divided 
into the following three main groups: developed 
market economics, which have experienced a year of 
severely depressed prices and significant reductions in 
tonnages of the order of 0. 7 per cent overall; 
developing countries, which have new steel industries, 
lower costs and growing economics, and which in 
1991 enjoyed growth of 6.8 per cent over the level of 
1990; and the countries of Eastern Europe and the 
former USSR, which in 1991 suffered a very substan­
tial production decline of 18 per cent from the level of 
1990. These circumstances have had a profound 
negative effect on gtobal output figures. According to 
the lnt~rnational Iron and Steel Institute, as reflected 

•t "SIDO ackno,.kdgcs th~ contnbuuon of Brian Cooper. Stu/ 
T1mt>1 ln1ern111wnal 

in table V.63, world crude steel production in 1991 
amounted to 980.9 million tonnes, a 2.8 per cent drop 
from the 1990 level of l ,009. I million tonnes [54]. 
Production in developed market economics fell by less 
than l per cent to 489.4 million tonnes, although the 
largest of those economics, the United States, ex­
perienced a 10. 7 per cent drop to 79.4 million tonnes. 
Output in the EEC and Japan was virtually static. 
although examination of the monthly figures for 
Japan indicate a slow-down in the second and third 
quarters. Within the EEC. output showed large 
discrepancies; the United Kingdom experienced a 
7.4 per cent drop, while Germany posted a 9.8 per 
cent rise (although this figure is distorted by the 
inclusion of the former German Democratic Republic). 
By contrast the total production of Asian countries 
rose to 60.6 million tonnes. an increase of about 9 per 
cenl. And in Latin America, a 10 per cent rise in 
lrazilian output pulled the region's crude steel fig&ircs 
up by 3 per cent overall to 39.3 million tonnes. 

The growth in consumption measured in terms of 
crude steel in table V .64 is sho\\'!1 also to have 
declined worldwide, by -S.2 per cent bctwcc'I 1990 

Tallk V.61. Wodd plUllllClila ol cr9* 11111C1. 1"6-1"1 

Production 
Rank Economic 1roupi111. Pcn:atap euap 
in r&&ion, couatry 1916 1990 1991 

!991 and area (million lOtlaa) 1916-1991 1990-1991 

1 USSR 160.S 1S4.4 133.6 
2 Japaa 98.3 110.3 109.6 
3 United Slates 74.0 18.9 79.4 
4 China S2.2 66.3 70.7 
s Germany, Federal 

Republic ortl 37.1 31.4 42.2 
6 Republic ol Koru 14.6 23.1 26.0 
7 Italy 22.9 2S.S 2S.O 
I Brazil 21.2 20.6 22.6 
9 France 17.9 19.0 11.4 
10 United Kincdom 14.7 17.1 16.S 
11 India 12.2 IS.O 16.4 
12 Canada 14.1 12.3 13.0 
13 Spain 11.9 12.9 12.9 
14 Czech<illovakia IS.1 14.9 12.3 
IS BclJi11m 9.7 11.4 11.3 
16 Taiwan Province s.s 9.7 11.0 
17 Poland 17.1 13.6 10.3 
II Soutb Alric• 1.9 1.6 9.S 
19 Turkey .S.9 9.3 9.3 
20 Mnieo 7.l 1.7 1.0 

A. Developed market ccoaomia 432.S 491.7 ~19.4 

Eascera Europe aad 
USSR 221.I 203.6 167.0 

EEC (12) 12.S.7 136.9 137.4 

Total, A 780.0 133.l 793.1 

B. Dcv-.lopin1 couatria I0.6 102.3 109.l 
Cllina aad orber Aaiaa 
ccnsrally plaaacd ~- .SU 73.6 77.9 

Total, 8 139.1 17.S.9 117.1 

Tocal, Aaad 8 919.1 1 009.1 980.9 

S-U: l11te111acioaal lroa 111d S1cel l1111i1111e pru1 relca•, ll J111uary 1992. 
ti lncludir.& Ille former OcrmH Dcmoer11ic Republic ia 1991 oaly. 
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-16.I -13.S 
11.S -0.6 
7.3 -10.7 

S3.2 6.6 

13.7 9.1 
71.1 12.4 
9.l -2.0 
6.6 9.9 
2.1 -3.1 

12.2 -7.4 
34.4 9.6 
-7.1 S.I 
1.4 -o.s 

-11.5 -17 . .S 
16.S -0.7 

100.0 12.4 
-39.1 -14.l 

6.7 lD.3 
57.6 0.3 
11.1 -1.0 

13.l -0.7 

-24.7 -11.0 
9.3 0.4 

I.I -4.7 

3.S . .S 6: 

31.6 .S.I 

33.1 6.4 

6.6 -u 

Pen:catap 
.. aR 

1986 1991 

17.4 13.6 
10.7 11.2 
1.1 1.1 
S.7 7.2 

4.0 ·1.3 
1.6 2.7 
2.5 2.S 
2.3 2.3 
1.9 1.9 
1.6 1.7 
1.3 1.7 
u 1.3 
1.3 1.3 
1.6 1.2 
1.0 1.2 
0.6 1.1 
1.9 1.0 
J.0 1.0 
0.6 0.9 
0.9 0.1 

47.0 49.9 

24.1 17.0 
13.7 14.0 

I0.9 

11.1 

6.4 7.9 

IS.2 19.1 

100.0 100.0 
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and 1991. However. as shown above:. regional dif­
ferences do exist. While: the United States and the: 
EEC rc:poned declines 'lf - I0.0 and -4. I per cent. 
respcctivc:ly. Japan posted a gain of 2 per cent. and all 
of Latin America. 11.1 per cent. 

(b) Major compani's in tlr' global indwtry 

Among the: major companies in the global industry. 
table: V .65 presents a list of the: 40 top steel-producing 
companies in the: world. Figure V.24 ranks the: top 15 
according to output. The: five: largest of these arc 
spread among the major industrialized countries. In 
1990, these included France, Japan, Republic of 
Korea. United Kingdom and United States. However, 
by 1991 United ..:tatcs Steel had dropped from fifth to 
tenth place:. There is some: question as to whc:lhc:r 
high-cost and highly subsidized firms such as Usinor 
Sacilor of France should appear among the top 
companies. Such subsidized companies arc currently 
under scrutiny by the: EEC. Among the top IO 
companies in 1991, four were: Japanese companies. As 
in the: case of the: French companies. the: placing of 
these: Japanese: companies in the: top IO is dubious, 
because of the high tariff protection they arc: afforded 
in Japan. In other words, they only have: become uig­
lcaguc: players by violating the free trade: rules of 
market competition. 

2. /rOlf O" illptns 

Iron ore. coking coal and scrap steel constitute: the 
main raw-materials rtquirc:ment for steelmaking. Their 
respective: application and utilization to produce: steel 
involve delicate: economic and geographic considera­
tions. Gc:nc:rally speaking, the: iron ore: ind'1stry is in 
overcapacity, coking coal is approaching undc:rcapa­
city. and the use: of scrap is c:ntirc:ly supply- and 
dc:mand-controllcd. However. 1nany complicating fac­
tors make: it difficult to interpret equilibrium in these 
markets. 

- __, . 

Figure V.24. Worid"s 15 leading steel-producing 
compMin. 1991 
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Source· Mer<1t 8ullerm. No 7657 ( 17 February 1992), p 17 

(a) Production 

30 

Ore: is. in one: form or another, the: largest-tonnage 
raw material for stc:elmaking, and forms a significant 
part of world shipping trade:. The: reasons arc: simple:. 
High-quality iron ore: is not readily available at major 
production centres. It was not always s1, In the: early 
days of modern stc:c:lmaking around a century ago, 

Tailk V .64. Apparal -W .._. -•ptioa, 1916-1991, witll .,._..IO 199S 

Con1ump1ion Percentage 
l:Conomic grouping. Percentage change 1hare 

region and 1986 1990 1991 1992 199S 
country (Million tonne1) 1c;l16-1991 1990-1991 1986 1991 

A. Eutern Europe and USSR 217 192 160 160 lSS -26.3 -16.7 30.4 21.8 
EEC 104 123 118 119 130 13.S -4. l 14.6 16.1 
United State1 99 100 90 94 100 ·9.1 -10.0 13.9 12.2 
Japan 71 99 101 9S 93 42.1 2.0 9.9 13.7 
Other 47 42 .... so -10.6 S.7 

B. Asia (nclud1ng China) 84 88 91 98 4.8 12.0 
Latin Ameri(a 30 27 30 33 37 11.l 4.2 4.1 
China and other crntrally 
planned ec:onomic1 80 80 81 82 89 1.2 1.2 11.2 11.l 

Wutern Alia 10 12 13 14 IS 30.0 8.3 1.4 1.8 
Africa (uclud1ng 
South Africa) 10 II 11 II II 10.0 1.4 l.S 

TOTAL 713 77S 734 743 778 3.1 ·S.2 100.0 100.0 

.'iouru: International Iron and Steel lnllitute (llSI), "Ripon of tht Stcl'fUlrf GmlraJ", preacnted at t1'e llSI Annual 
Conference. held at Montreal in October 1991. 
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Tallli: V .6S. 0.tpal cl -jar ded·pmdKimc cioapua, 1990 a8d 1991 
(Millions ol tonnes) 

Percentage 
RllDk Company and Output Output change 

ID 1991 country or area in 1990 in 1991 1990-1991 

1 Nippon Steel (Japan) 28.76 28.63 -0.5 
2 u,inor Sacilor (France) 23.30 22.80 -2.1 
3 Posro (Republic ol Korea) 16.22 19.09 17.7 
4 Britisb Steel (United Kingdom) 13.7S 12.94 -S.9 
s SKK (Japan) 12.11 12.4S 2.8 
6 llva (Italy) 11.51 11.00 -4.4 
7 Kawuaki (Japan) 11.12 10.91 -1.9 
8 Thysscn (Germany) 11.14 10.90 -2.2 
9 Sumitomo Metal (Japan) 11.14 10.90 -2.2 
10 USS (United States) 12.3S 9.SS -22.7 
11 Sail (India) 8.63 9.38 11.7 
12 Bethlehem (United States) 9.91 9.09 -8.3 
13 Arbcd (LUJ[embourg) 7.67 7.63 -0.5 
14 IKOr (South Africa) 6.34 7.59 19.7 
IS LTV Steel (United Statu) 7.« 6.94 -6.7 
16 Kobe Steel (Japan) 6.56 6.50 -0.9 
17 Cbiaa Steel (Taiwan Province) S.89 s.8611 -0.5 
18 BHP (Australia) 6.IS S.72 -7.!I 
19 Hoogovcns (Netherland') S.18 4.94 -4.6 
20 National Steel (United States) S.20 4.76 -8.5 
21 Cockerill Samber (Belgium) 4.37 4.40 0.7 
22 Inland (United Stat«) 4.84 4.24 -12.4 
23 Usiminas (Brazil) 3.54 4.23 19.S 
24 Hoechst (Germany) 4.10 4.20 2.4 
2S Peine-Salzgitter (Germany) 4.23 4.14 -2.1 
26 Vocst Alpine (Austria) 4.13 4.10 -0.7 
27 Sidcx SA (Romania) 5.40 4.00 -2S.9 
28 HKM (SJcrmany) 3.S8 3.93 9.8 
29 Ensidaa (Spain) 4.10 3.92 -4.4 
30 VSZ Kosice (Czechoslovakia) 4.40 3.90 -11.4 
31 Nucor (United Statu) 3.14 3.82 21.7 
32 Huta Katowice (Poland) 4.63 3.69 -20.3 
33 Tokyo Steel (Japan) 3.48 3.66 S.2 
34 CSN (Brazil) 2.90 3.60 24.1 
JS Dolasco (Canada) 3.79 3.S2 -7.1 
36 Riva (Italy) 3.S~ 
37 Nisshin Steel (Japan) 3.60 3.47 -3.6 
38 Stelco (Canada) 2.S3 3.36 32.8 
39 KIOckner (Germany) 3.36 3.3!· ·0.3 
40 Sidor (Venezuela) 2.67 3.J()'l 23.6 

Sourc~: MM/ Bllllnin. No. 7657 (17 February 1992), p. 17 . 
If Year ends 30 June 1991. 
Ill Eltimatc. 

ironworks and steelworks were established in those 
locations where raw materials were readily available, 
creating centres of industrial development. This occur­
red in many countries of the world, and reflected 
geological conditions. In some favourable locations, 
iron ore and coking coal supplies could be found in 
proximity with each other, yielding the economic 
advantages of reduced transpon cosu. However, as local 
supplies diminished, the steelmaking sites rapidly lost 
their favoured status; coastal sites were preferred, 
since they could accept large bulk carriers at deep 
water pons. This same pattern exists today, and to 
build a non-coastal integrated steelworks would now 
be considered inconceivable. 

Iron ore is a naiturally occurring material which 
unfonunately tends not to present itself in the form 
that is most convenient for use. The modem blast· 
furnace requires very ranicular raw material control 
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to maximize its productivity. It can use ore in lump 
form, provided there is adequate consistency in its 
chemical analysis and physical size, but ore mined 
directly from the ground in this state tends to be 
expensive, and is becoming less readily available. 
Mineral-processing t"hniques tend to bre:1k ore down 
into smaller pieces, and considerable tonnages of fines 
are generated. Fines can only be used if they are 
treated in a sinter plant where the material is 
agglomerated into sinter, or if it is pelletized. Beth 
these processes produce ore in a consistent form which 
provides adequate permeability in the blast-furnace 
stack. Table V.66 summarizes world iron ore produc­
tion by country and region over the period 1981-1990; 
equivalent data on sinter and pellet production are 
available from the UNIDO secretariat. 

The main iron ore producers in the world, as 
depicted in figure V.2S, are Australia, Brazil, China, 
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\ - Tatile V .66.. Wartd pmd1ldiaa ol ._ arc. 1911-19'0 

(Tlaouuads ol 1oa11a) 

&:>eoalJC 1ro11pia1. 
ttlioa and cou.iry 1911 1912 1913 1914 IMS 1916 1917 1911 1919 1990 

A. Dnclopcd -r~I -ics 

EEC ol wlaid1: 34 207 30307 261S9 2Sl37 24 036 21 110 11099 IS 953 IS Sil 13407 

France 21419 19610 16 llO IS O:JO 14 4IO 12560 II 566 9172 9 319 I 720 

Grttcclf 12IO SIS 1300 l 4.52 l 712 1500 1 soo 1 soo 1 soo 1 soo 
Oiiier 11431 10 122 9319 9 3SS 7144 7111 s 032 4 Sil 4764 3117 

Wcstem Europe. -·EEC 39 329 32012 30179 3S 17S 31000 39219 37741 36934 35060 34 scs 

All Western Earopc 73S36 62 319 S7031 61 712 62036 60319 SSll7 S2117 50643 47 9S2 

Aullraliall/ 14 661 17694 7141S 19046 97447 94 OtS 101 741 960'4 105 110 112 000 

Canada SI 91S 3SS92 33126 39930 19791 36679 36S20 40409 41 142 »ns 
Soutb Africa 2S 300 24600 1660S 24 647 24 414 24413 22008 2S 241 299SI 30 291 
United Statcs 7S 111 36000 31 S74 S2097 49zn 39 613 46992 S64« S7172 SS 468 
Otbcr (iadadia1 
Wcstera Earopc) n4S7 6S 661 S9 S36 64 333 64 916 64 042 SI 134 4S 416 Sl 294 49 4SI 

- Total.A 314 S91 249 S47 219 S26 270 OS3 27S IS? 2S8 312 266 102 273 701 211076 212 992 

B. Dnclopia1 manc1 ccooomics 
Africa 

Alceria 3411 3892 3 614 3 664 3376 3 3S9 3 312 3111 2 741 2930 
qypt 2015 2 ISS 2007 I 9SS 2066 2013 1112 2274 2 493 2420 

Liberia 19 S40 11000 IS 410 16100 16 120 IS 600 13806 12 808 12 300 3 981 
Mauritania I 473 I 210 6600 9000 9203 9 262 9120 9 712 12 114 11416 

Otber llS9 1 Sl7 2 093 2 22S l 936 2 012 2 214 I S92 1 787 1121 

, 
Total 3S 368 33144 29794 32 924 32 701 32 246 29634 29 S74 31 442 22 S68 

Asia 

' 
India 41 618 42 7S2 31089 42 310 44090 SI 169 SI 33S 49961 SI 434 so 000" 
Other I 114 1111 143 832 1967 2840 3 941 s 243 6405 6 29S 

Total 42 732 43863 31932 43 142 460!17 54099 SS 213 SS 204 S7139 S6 29S 

Latin America 

·~ 
Brazil 97150 93147 1169S 111 311 121200 129 soo 134 700 14S 040 1S3 740 1S4 370 
Chile 7650 s 760 s 170 S S90 5140 6 326 6 131 7 29S a 1!2 7111 

'~ Mcuco I 736 179S 7UI 10 544 I 103 7511 7 374 7987 7531 I 114 
Per~ ti 069 s 931 4 22S 4 031 4 992 S 19S SS67 4 151 3 93S 3 307 
Vcncz11ela IS S31 11 701 9 449 13 oss 14 764 16 207 17196 19473 llOS2 20 199 

' 
Other ltS 1053 1 046 1 013 1 033 1311 14S9 1 792 1 llO I 939 

Total 136 651 126 317 116 473 145 544 162 932 166 120 172427 114 74S 193 2S7 19S 740 

Total, B 214 7S1 204 094 11S 199 221 610 241 690 2S2 465 2S7 344 269 S23 282 S31 274 603 
~· 

C. Ccaually pltallCd «OBOtllicl 
EHtcr11 Europe and 

USSR. ol which: 2417Sl 2SO 273 251147 2S3 192 2S3 992 2S6 379 256142 2S3 60S 246 741 239 S72 ? 
USSR 242 416 244 410 24S 119 247 104 247 700 249976 2SO 900 241000 241 341 236 200 ..,. 

China 104 590 107 320 113 660 126 710 13713S 149 4SO 161 430 167 700 171154 179 344 ~ 

Dcmocralic People'• 
Republic ol Koru 8000 1000 1000 1000 1000 I 000 1000 9500 9500 9500" ~ 

,.; 

Total, C 361 341 36S S93 372 I07 317 902 399127 413129 426 272 430 IOS 421102 421416 ~ 

World, A, B Hd C 190 613 119 234 ms32 179 S6S 917 369 924 676 949 711 974 029 998 716 !116 011 f Sowu: ln1crna1ioaal lroa and Steel ln11i1u1c, SI«/ Stalisliul Ytorfloot 1991, vol. 4 (Bru-11, 1991 ). 
11 f,11in1a1ca, 1986·1990. 
RI Dry weipt. 
s1 Ea1in1a1c. 
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~igure V.25. M.;or iron-ore-producing countries, 1990 

W0tld tofal 9811 mollaon tonnes 

India 

USSl'l 

0 so 100 150 200 250 
Mllbons of tonnes 

Source 1n1ernat1ona1 Iron and Steel lnshtu!e. Sreel Srar1sr1ca1 Year· 
/Joe• 1991 vol 4 tBrussels. 1991, 

and the former USSR (in particular the Russian 
Federation and Ukraine), all with over 100 million 
tonnes of production. Countries in the range of 
50 million to 100 million tonnes comprise India and 
the United States. A third but still important group 
comprising Canada, South Africa, Sweden, Mauritania 
and Venezuela all produce between IO million and 
50 million tonnes and play a minor role in world trade. 
Until 1989 Liberia would have been included in this 
group, but political problems in that country have 
reduced iron ore production to a trickle, and it is quite 
likely that Liberia will never recover this once 
profitable international trade. The cost of restoring 
the mining equipment and the transport infrastructure 
is unlikely to be met by profit on ore in the present 
market climate, which is destined to last for the 
medium term at least. 

(b) Prict 

The price of ore is determined at the world level by 
the Australian and Brazilian producers in negotiations 
with the Japanese and European consumers, limiting 
the role of developing countries despite their quite 
significant tonnages. China and the countries of the 
former USSR are not involved in world iron ore 
trading, while the United States primarily supplies its 
own domestic requirements. Sweden has been closing 
capacity and promoting pellet production at the mine 
sites in order to add value to their ores, with some 
degree of success. while Venezuela has carved out a 
position as the world's most effective producer of 

J46 
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direct-reduced iron pellets, ancther specialized market 
(sec di~ssion of direct rcc!uccd iron in section j 
below). Canada has had the advantage of geographic 
proximity to the United States market. while for 
South Africa iron ore remains a relatively low-cost. 
low-priced natural resource. In a period when steel 
production worldwide is growing in single-figure 
percentage terms, and iron-ore-buying centres of 
Europe and Japan arc stagnant. negotiations over 
world iron ore prices have been understandably 
difficult. By mid-1992 prices had already dropped by 
nearly 5 per cent from the 1991 level, as the supply 
and demand balance tipped in favour of the stccl­
makcrs. It is a very necessary part of the stcclmakers' 
cost-cutting exercises to maintain market shares against 
other materials such as aluminium and plastics. Raw 
materials costs arc 50-60 per cent of cost per tonne of 
steel shipped, and material cost advantages arc margi­
nal. with only 15 per cent separating the most efficient 
from the least. 

But how docs this price reduction affect the 
suppliers? The answer is, not quite as dramatically as 
might be expected, but only because of the local 
performance of the economics of Australia and Brazil. 
Iron ore is traded in United States dollars, and for 
many years the Australian dollar and Brazilian cruzado 
have been falling against the United States dollar. The 
real price of iron ore has thus fallen systematically 
over time in real terms by about 4 per cent per year. 
after allowing for the impact of world steel output 
changes. Meanwhile, the supplying company share­
holders have been able to enjoy ever-increasing profits 
in local currency, as that depreciates against the 
dollar. Profit conditions for the steelmaker and iron­
orc mining companies have been favourilble, but for 
those supplying countries they have been a disaster as 
the cost of imported goods rises rapidly. This can be 
seen in the current high interest rates, high un­
employment, and high inflationary conditions now 
existing in both Australia and Brazil. 

(c) Trade 

Tables V.67 and V.68 report world iron ore exports 
and imports by countries and regions for the period 
1981-1990. Because of increasingly higher transport 
costs, those countries whose export and import centres 
are nearest to coastal ports have the main trade 
advantages. For example, Australian ore mines arc 
favourably sited in the north of the country near to 
dedicated deep-water ports, and arc attractive for 
Japanese and other East Asian consumers. The 
Brazilian mines all have good port access, and the 
major ore sources near Carajas have the benefit of an 
800-kilometre rail link to the coast. Ore can be 
loaded directly into very large bulk carrier vessels for 
transport to the main ports of Japan and Europe. 
Because of increasing shipment costs, there is little 
danger of ihc massive resources of iron ore in the 
Russian Federation and Ukraine being made available 
to the developed market economics, simply because of 
the logistics of transport. Venezuela cannot move very 
large carriers up the Orinoco river to the railheads. 
and has either to use smaller vessels or transship in the 
estuary. Nor arc the Indian mines conveniently placed 
to take advantage of massive world trade opportuni­
ties. 
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T•llk V .67. I- Clft cspmu. 1911 IO 1990 

(Thouuad1 ol 1oaacs) -
Economic 1roupin1. 
~llOll 8Dd COUnlrJ 1981 1982 1983 1914 1915 1916 1987 1981 1989 1990 

A. Developed m•rkcl ccoaomies 

EEC. ol wllich: 7 Sl9 7S71 6647 6 7S9 6 843 6 021 S8Sl 6 263 s 244 s 022 

Spain 1 147 1869 1 S79 1973 2 128 1 791 1991 2 282 1632 1633 

01bcr 6672 6009 s 068 4 786 4 71S 4 230 3860 3 981 l 612 3 389 

Western Europe, aoo·EEC, 
ol•llicll: 21 421 14 954 17 22S 20699 20820 19 677 19 294 19 297 19 4S9 19 076 

Norw•y 3 66C 2136 2946 31113 2 S79 2Sl2 2 S31 1 744 1987 2 lll 
Sweden 17 7f)9 12S97 14 279 17 61S 18 241 17 137 16 762 17 SS3 17464 16430 
Olher S2 21 I 8 I s Sl3 

All Wu1ern 
Europe 29 240 22 832 23S72 27 4SS 27663 2S 698 2S 14S 2S S60 24 703 24 098 

Aus1nli• 74 soo 7S 400 76 900 88 700 88000 82600 80600 98 300 108 100 100 316 

C8Hd• 414S2 27 281 2S S28 30 737 32266 31008 29679 30 S23 30022 27 038 
Sou1h Alric• 13 714 11356 7 Sll 11170 10., ; SISO I S02 11 S03 14 S66 17 029 
United S1.acs S 6lS l 229 l 841 s 073 ~ ··4 4 SSl s 093 s 2IS S S9S l S06 
Oilier (includin& 
Western Europe) 32 064 2S 131 26 334 29 6S8 29 783 2791S 26996 27 024 26 303 2S 112 

Tor•l.A 167 36S 142197 140 414 166 038 16S 389 154 926 lSl 110 172 6lS 184 186 17] 001 

B. Dcvclopin& mukcl economies 
Africa 

Liberia 20694 16 304 IS 704 16 S70 16 100 ll 940 13 SlO 13 779 12 747 l IS7 
M•uril•nia s 609 7 7S3 7 402 9 S27 9 333 s 929 9001 10 004 11 llS 11 356 
Or her I Sil 1444 I 7S7 14SI 87 48 63 122 Ill 77 

, 

Tol•I 3<' SIS 2S SOI 24 863 17 848 2S SlO 22 917 llS7S ll 90S 14 007 IS 320 

Asia 

' India ll 927 :<S lS9 11001 2S 696 28 840 32 OJI 28 9SI 32 079 33 479 34 000 II 
Philippine.V 3 soo 3100 llOO 3600 3 300 3 680 4102 4 764 4 600 4 300 

Total 27 727 28 SS9 2S 101 19 916 32 140 3S 711 33 IS3 36 843 38 079 38 300 

Lalin Ameriu 
~\ Brazil as 7911 S0444 69 008 87 179 89 394 91603 9S 332 112 SIS llS 472 113 Sil 

'~ Chile 6830 SS02 4 719 s 132 4816 4 846 5319 6 397 7412 6 S46 ' Peru S IS6 s S96 4 182 4 091 s 241 4111 4 430 4 668 4 014 3 306 • 
Venezuel• 11411 6 616 6 l4S 8 4S6 9 031 10 017 11698 11460 14 437 13 620 

' ... To111 110106 9S lSS 84 154 104 9SS IOS 484 110 688 116 7S9 136 340 144 34S 136 983 

Tot•I, B 168 748 lSl 118 134 118 161101 166 144 169 316 172 547 197 088 106 431 190 603 

C. Ccntr•lly planned economic& 
Ea11ern Europe and 
USSR, of which: 

USSR 44 131 41836 4180S 4S 912 43 880 46168 4S 433 43 063 39880 36 300 

Worlds! 3SO 24S 337 4Sl 317 337 374 061 37S 413 370 410 369 090 411197 431 197 399 904 

S-t: lntcrn11ional lron and Steel lnflilule, St«/ StatistkaJ Ytorllooot 1991, vol. 4 (Bruucla, 1991). 
11 Ea1im11e. 
DI Ea1im11ca, 1981· 198S. 
s1 Markel economic& (A+B) plu• USSR. 

·-

Total seaborne iron-ore trade in 1990 was 354 mil- Overall, there should be an increase in seaborne trade, ' 
lion tonnes, a decline of 12 million tonnes from the such that by 1996 it should reach 373 million tonnes 

t. previous year, and in 1991 was predicted to decline by [55]. 
3-4 million tonnes [55]. However, increased steel (d) Maurial.r substitution 
production in the newly industrializing countries r 
should in the years ahead more than compensate for Whether the ironmaker chooses to charge lump ore, 
the drop in the traditional producing countries. sinter or pelle1s into 1he blast-furnace is a decision to 
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\ be made on the basis of both quality and price. J. Comg cHI ;.,.ts 
Smooth furnace operation is essential for quality iron 
production. and this depends on having a supply of Table V.69 shows that world coke production has 
good-quality iron ore. The price question becomes grown only slightly since 1981. and bas not kept up 
important when. for example. the cost of lump ore with coking coal demands. In particular. the scarcity 
becomes less than that of producing sinter at the of coking coal combi:ied with the capital expense and 
ironmaker·s own plant. Although lump ore is be- environmental problems of coking operations are 
coming scarcer overall. there are times of low demand major factors in determining the future of ironmaking 
when even lump is available at competitive prices. technology. The capital expense of blast-furnaces 
Pellets are more expensive than sinter. and are often tbemselves. and their relative inflexibility in terms of 
an improved product with added flux for higher economy of scale should not be glossed over either. 
productivity. They are usually pelletized at the mine It is fairly certain that if these furnaces did not 
site to give added value to the mine operator and rely so heavily on coke both as a reducing agent and 
provide an easily bandied commodity. However. pellets as a fuel. :hen ironmaking would not be posing the 
provide a less permeable medium for the stack of th(' long-term problem that it now poses. One possible 
furnace and must be used with either sinter or lump in corrective method bas been the introduction of coal 
the recipe. In Japan. a new hybrid pellet has been injection technologies into the blast-furnace. Non-
developed which is predicted to have an important coking coal can be injected in either pulverized or 
bearing on future charge material for the furnace. The granulated form through the tuyeres of the furnace 
hybrid pellet consists of pellets sintered together into and can replace coke consumi>tion by up to 36 per 
larger agglomerations that individually have high cent. To increase the coal injection level above these 
permeability; this provides the quality advantages of values requires the injection of oxygen-enriched air to - pellet with the permeability and reducibility advantages provide the correct combustion conditions. The oxygen 
of sinter. blast-furnace with high coal injection levels could 

Tai* V.69. c.o1ie pmd.ctiaa. 1911-1990 
(Thousands al IC>Oac:a) 

Economic sroupia&. 
R&ioa, cou111ry Hd aRa 1981 1912 1983 1984 1985 1986 1987 1988 1989 1990 

, 
A. Developed market ecoaomicl 

EEC. ol wbicb: 6S 2S7 61186 SJ 112 S4 387 SI 392 SS 973 S2 JSS so 852 SO JSI 49 7S4 
'I Dc11mark 67 23 

Bclsium 6004 s 217 s 106 S 9Z6 s 964 s 131 s 226 s S41 s 343 s 304 
France JO 723 9 934 14S7 I 999 I 691 I 2S4 7 464 7 428 7 323 7191 
Germany. Federal 
Republic ol 21 300 26 6SS 22914 21467 23 232 23094 20 211 1112S 18 772 11 600 II 

GRCCC SB 12 1S s 

~\ llaly 8 071 7 466 6 492 6 943 7 411 7209 6 94S 6 331 6 170 s 870 

'~ 
Nc1bcrland1 2 242 2 421 2 126 2 726 2973 2 66S 2 736 2 920 2 891 2 736 
Ponusal 198 214 249 237 273 281 267 23S 20S 181 
Spain 4 068 4 126 3 S24 3 283 3 440 3 083 2 883 3 004 3 200 3 211 
Unircd Kin&dom S S93 s 067 4836 4801 6 408 6 2S6 6 616 6 S61 6 447 6 4S4 

~ .. Wc&lcrn Europe, 
no11·EEC, ol wbicb: 7 68S 8 33S 1803 9422 9 413 9 732 9 019 9 777 9 761 8 7SO 
Ausirae 1 6Sl 1 662 1 72S 1 854 1 7Sl 1 74S 1 726 1 74S 1 771 I 706 
fin land 423 433 433 
Norway 346 341 314 321 312 312 283 161 
Sweden 1 094 1 113 1164 1 231 1 203 1176 I 091 940 984 1 03S 
Turkey 1 900 2 370 2 160 2 soo 2 602 3 003 2 960 3 300 3 300 3 300 II 
Yuplavia 2 693 2 779 3440 3S16 3 S4S 3496 2 9S9 3 208 3 273 2 276 

All Wc11cr11 Europe 72 942 69 521 62 61S 63 809 67 BOS 6S 70S 61 374 60 629 60 119 SI S04 

Canada 4 6S9 3 999 4 120 4 901 4 684 4 SSJ 4 63S 4 663 4 414 3 708 
Unircd S1a1u 39 916 23 204 23 413 27 72S 2sm 23170 2S 434 29124 30 270 27 216 
Japan so 690 49 711 46 674 SI 27S SI 742 41140 46 429 SO 63S St 600 s 300 al 
Au&rr•lia s 421 4 74S 3 678 3563 3 603 3 776 3600 4 146 4 S4S 4 421 
New Zulead 4 1 7 I s s 1 1 1 1 II 
Soulh Alrin 4 666 3 6S3 33S6 JSOS 2 600 3 626 4 016 4000 4000 4 000 al 

Total, A HI 291 1S4 90S 143163 1S4 786 IS6 431 148 97S 14S 419 1S3 198 IS4 949 ISO ISO 

B. Dcvclopin& mark•I cconomie& 
J Alric• 

Alscriall I 000 1 000 I 000 l 000 1 000 I 000 1 000 1 000 l 000 1 000 al t Eiyp1 970 996 937 9S2 1 004 900 900 900 900 900 II 
Zambiall so SS 3S JS 30 30 32 34 40 40 al J Zimbabwe 209 2S7 220 110 220 12S 120 12S 200 200 al 

Tol•I 2 229 2 308 l 192 2 167 2 2S4 loss 2 osz l OS9 2 140 2 140 
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Tabk V.69 (con11nued) 

Economic &roupin&. 
ttgion. country and area 1911 1912 1913 1984 1915 1916 1917 1988 1989 1990 

Asia 
t India 11 773 11 721 11610 10 969 11637 9 619 8 S36 IOW 11 700 a/ 11 aoo 11 
' ).. Iran (lslam.c 

•• Republic o() 300 300 3CO 3SO 400 3SO 400 400 soo 832 
Pakisran 200 346 370 370 4Sl 610 630 6SO aso 900 II 

t> Republic ol Korn 4 401 4 S39 4 682 S199 s l01 s 2llO 62S6 6940 7 323 a 307 
Taiwan Province l 700 1800 1900 2000 2000 2 100 2100 31S2 3 271 3182 

J Toral ii 374 11 706 11862 ltlU 19 69S 17 9S9 17922 22025 23644 2S 021 

Lalin America 
Arsentina 467 42S 411 336 663 IOI 859 844 I 080 I 100 II 
Brazil 3 741 3 930 4 642 6 204 6 649 7 344 74.54 7980 7893 7S46 
Chile 310 240 2S2 290 301 304 316 306 277 328 
Colombia 336 308 326 364 344 377 311 391 2S6 300 II 
Mexico 2 943 3S48 3 077 2 90S 2 904 2 380 2 340 l ru 2080 2 110 
Peru 33 34 31 3S 37 3S 3S )() 30 30 If 
t.;rusuay 6 1 3 I I 1 I 1 I I II 

Toral 7 836 7 486 1749 10 13S 10 899 11249 11 393 11344 11 617 ll 41S 

Toral, B 28 439 28 soo 29 803 31 190 32 848 31 263 31 367 3S 421 37401 3' S76 

C. Ccn1rally planned economic& 
Eas1crn Europe 
and l:SSR, ol wbicb: 117 162 117 362 118 609 119107 119 391 119 488 121 288 121 299 us 166 111 749 

Albaniall 16 17 18 19 20 21 22 23 20 20 II 
Bulgaria I 348 I 274 1270 1186 l 087 I 1S6 l 314 1 261 I 3SO 1400 II 
Czccb05lovakia 10 323 10 S66 10 340 10 302 10 237 10 091 10S86 10 586 10 147 9 62S 
German Democratic 
Republic I 238 l 226 I 193 1 179 12S7 1 307 1 2S6 12S1 1 224 1 ?SO II 

Hun&ary 958 947 877 703 607 66S 969 996 953 9SO II 
, Poland 17 346 16 810 16 643 16 869 16 440 16 398 17 441 17482 16 .548 14 004 

Roma~11~ 2 933 3 Sil 4 268 4 849 4 743 4 850 4 700 4 700 4500 4 soo a/ 
USSRRI 83000 83 000 84000 84 000 85 000 85 000 85 000 85 000 80424 80 000 a/ 

\ China 38 948 40 190 42 us 4S S67 47947 S2668 51906 61076 66 240 73 270 
Dcmocr1c1ic Pcople'1 
Republic ol Korcall 3 000 3 300 3 400 3400 3SOO 3500 3 soo 3SOO 3 500 3 soo a/ 

Toral, C !S9 110 160 852 164 144 168 074 170 838 17S 656 182 694 185 875 184 906 188 519 ... World, A, B and C 365 847 344 257 337 810 354 oso 360 117 355 894 359 550 374 SOI 377 256 377 945 
; 

'~ Souru: lnlcrnalional lron and Srccl ln11i1urc, Stttl Suuistical Yirorllook 1991, vol. 4 (Bruuela, 199!). • 
11 Es1im11c. 
RI Ellim11cs, 1976-1988. 

\ 

easily lower coke consumption by one half. This pated. The efficiency of a coke oven declines with age, 
would have a major effect on coking coal demand and and productivity may fall below the critical break-
on coke-oven capacity requirements. This technology even point well before thi! time. In 1989 it was 
is widely practised in Europe, Japan and the United estimated that 39 per cent of coke ovens in the 
States. The levels of coal injection achieved vary, with developed market economies were less than 16 years 
the United Kingdom leading the way with the use of old and accounted for 47 per cent of the coke-making 
granulated coal at 180 kilograms per tonne of hot capacity of those economics [SS]. At the same time, 
metal on a regular basis in certain blast-furnaces. The 21 per cent of their coke ovens were over 2S years old, 
use of granulated rather than pulverized coal results in but accounted for only 17 per cent of their coke-
less expensive coal orcparation and safer handling and making capacity. Over 33 per cent of coke-making 
storag:. capacity of those economies (S4]. At the same time. 

end of its useful life. The fact that in the last three 
(o) Coke-oven life constraints years only one significant new coke-making battery 

with a capacity of just under S00,000 tonnes has been 
Increased use of coal injection allows cxirting coke completed and commissioned in the developed market 

I 

ovens to cope more easily with coke demand, and economics docs not have a major impact on these I reduces the need for new capital investment in c.ven percentages. The only change is that existing batteries I; 
batteries. Techniques arc being implemented to im- have aged by a further three years, pushing the age ~ ' 

prove campaign life with the application of refractory profile ever cider. Estimates of the cost of coke-oven 
repair techniques and better working practices, never- battery replacement arc in the region of $200 million 
thelcss lives of only 30-JS years are the best antici- per million tonnes ,of coke annually. 

YiO ~ 
I 

,,. 



.. 
• • 

r -

,· 

\ 

Fe" in\cstors in ne\lo capacity can be found. gi\·en a 
static forecast for steel demand and tbc fact that new 
ironmaking technologies. which will not be coke­
dependent. arc approaching industrial trial stages in 
many different location!' in the world. Indeed. the 
Corex process has been in operation in South Africa 
on an industrial scale for three years (54). Work in 
Europe. Australia. Japan and the United States. all 
along slightly different lines but towards the common 
goal of cokeless ironmaking (smelting reduction). is 
proceeding rapidly. and smaller-scale production units 
of 500 tonnes per day are approaching reality. These 
technologies all aim at producing liquid hot metal. as 
with the blast-furnace. and should not be compared 
with direct reduction processes which produce a solid 
high-iron-content product. 

(b) Em'ironmertal problems 

It is not only heavy capital investment that causes 
the coke oven to be an unpopular item of plant for the 
steelmaker. The coking process is one which has long 
been associated with environmental problems due to 
the nature of the emissions inherent in the coking 
process. The fumes arc largely sulphurous (the cause 
of acid rain). while the aqueous effluent contains 
pollutants such as phenols. thiocyanates and ammonia. 
Good maintenance and management of the batteries 
reduces these emissions, but finding the design for a 
plant with large, supposedly gas-tight, doors to ensure 
that no leaks occur is more difficult. When the coke is 
pushed from an oven, capturing the resultant fumes is 
an additional problem to avoid escape to the 
atmosphere. Increasingly stringent environmental legis­
lation further adds to the expenses of the steelmakers. 

(c) Trade 

Commercially exploitable reserves of coking coal 
are found in few countries of the world; as shown in 
table V.70, countries in possession of those reserves 
are currently the major exporters. World coking-coal 
trade is also reported to have been static over 1989-
1990. The major exporting countries of the developed 
market economies are Canada, United States and 
Australia, with exports of the former USSR being 
mainly to the former centrally planned economics of 
Eastern Europe. Japan is completely dependent on 
coking coal imports, as it is for iron ore. 

4. Significanu of tire natural resource base 

It is interesting to examine the correlation between 
a country's mineral resource base for stcclmaking and 
its success as a stcclmaking nation. Contrary to 
expectation, the parallels arc hard to find. As has been 
stated, Japan, as the world's biggest steelmaker. is 
totally reliant on both imported ore and coking coal. 
The United States ha), both minerals and yet has 
experienced 10 years of almost constant rationaliza­
tion in the face of declining demand for steel. Its steel 
industry was late in the adoption of continuous 
casting and oxygen steclmaking (both benchmark 
technologies for a modern steel industry). and is now 
increasingly involved in joint venture projects with 
Japanese stcelmail:ers. Canada and Australia both 

have good-quality ore and coking coal. but their 
domestic industries are of insufficient size to guarantee 
a continuing demand for steel and steel products 
through periods of recession. The year 1991 was 
disastrous for the steel industry in both these coun­
tries. and 1992 holds no promise for improved 
conditions. 

Brazil. as a major iron ore source and a developing 
economy. might have been viewed as an endowed 
country. Instead of using coke to fuel their blast­
furnaces. large quantities of charcoal are used. This 
has had a devastating effect on forest resources; 
however, ironmakcrs claim that they use the trees to 
better effect than do cattle ranchers. who simply burn 
the forest in situ to provide temporary grazing for beef 
cattle. New legislation now means that ironmakers arc 
obliged to reforest at the same rate as they use trees 
for charcoal. so as to be self-sufficient in blast-furnace 
fuel. Starting in 1991 the largely government-owned 
Brazilian steel industry was being sold to private 
inv~stors, a pattern which is being repeated in 
Argentina and which has been completed in Mexico. 

It is unfair to compare market economics with 
centrally planned ones, since their objectives have 
been so disparate, but the differences certainly cannot 
be ignored. The former USSR has both major raw 
materials in abundance, but its steel industry cannot 
be compared with that of developed market econo­
mies, since it is technologically outdated and highly 
inefficient. Changes to a market economy can only 
improve both these factors in the medium term. In 
China, the availability of raw materials also is not the 
answer to an efficient steel industry and plentiful 
cheap steel. Indeed, the only country that has had the 
benefit of raw materials and has established a rela­
tively prosperous steel industry is Germany. It must 
thus be concluded that the possession of mineral 
resources is no guarantee for a successful steel 
industry. 

5. Scrap inputs 

Scrap should be regarded not as a waste material. 
but as a raw material or commodity. Accordingly, it 
has been receiving increasing public attention. For 
example, the recyling of steel and aluminium cans is 
now commonplace in developed countries. In addi­
tion, automobile manufacturers are beginning to build 
recyclability into their products as a result of legisla­
tion in some countries. which is making the manufac­
turers themselves responsible for the ultimate disposal 
of their products. If consumers were really aware of 
the fact that some 40 per cent of the steel that they use 
is already a totally recycled product, then this would 
be a step forward. To steelmakers. scrap means a 
valuable raw material. 

(a) Utilization 

Scrap steel is used both by integrated steelmakers 
and by electric-arc-furnace operators. In the latter 
case it is normally the sole supply of so-called "iron 
units", although there is limited competition from 
direct reduced iron CORI). In developed market 

' economies, electric-arc steel accounts for around 
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Tllble V.70. World told .. -<Olll trade, 1989 and 1990 
(Millions of tonnes) 

Im pone rs 

Ccntn1lly 
Nonh Africa and Latin planned Balancing 

OECD America Japan Western Asia Asiall America economics item 

Exponers 1989 1990 1989 1990 1989 1990 1989 1990 1989 1990 1989 1990 1989 1990 1989 1990 

OECD, of which: 41.2 43.2 S.9 4.5 58.2 56.9 10 2.4 23.4 23.0 8.0 8.8 5.0 4.3 5.6 2.6 
A115tralia 8.4 9.8 30.0 29.6 0.4 0.9 13.7 14.1 1.3 1.6 l.9 1.6 .0.1 .0.7 
Canada 2.1 2.7 .. 17.7 17.S .. 0.3 4.5 s.s 1.6 1.3 .. .. 2.8 .0.4 
United States 26.6 27.3 S.9 4.5 10.1 9.6 0.7 1.1 S.I 3.3 S.l S.9 2.9 2.6 2.7 3.3 
Other 4.1 3.3 0.J 0.2 .. 0.1 0.1 .. 0.1 0.1 0.4 0.7 

Non-OECD 
China .. 1.2 1.3 .. .. .. 2.3 2.7 
Qilombia 0.1 .. 0.2 .. .. .. .. .. .. .. .. .. 
Polud 2.8 3.8 .. .. 0.3 . . 0.4 0.4 2.1 2.2 1.4 1.0 .. .. 
South Africa 0.2 .. 3.S 3.4 .. .. 0.6 0.9 .. .. .. . . 
USSR l.S 1.8 .. s.s s.s 0.2 .. .. .. 11.4 12.1 .. .. 
Other 0.9 0.8 .. .. 0.1 0.3 .. .. . . .. . . .. 0.7 0.9 .. . . 

Total 46.5 49.8 S.9 4.5 68.6 67.4 1.5 2.4 24.4 24.3 10.1 11.0 20.8 21.0 s.s 2.8 

Sour«s: Statistical database of the International Energy Agency of OECD and other international sources. 
No«: Data in the columns OECD to Japan arc impon statii;tics. The rows for OECD countries, except for the column& just referred to, 
arc c:xpon statistics. All other data arc based on national and international sources and estimates. 
al Excluding centrally planned economics and Japan. 
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148.3 145.7 
SS.6 S6.9 
28.7 26.9 
59.1 S?.6 
s.o 4.4 

3.5 4.0 
0.3 
7.0 7.4 .. 
4.1 4.S •I 
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40 per cent of steel output.• Integrated plants also use 
scrap to supplement hot metal on a strict cost basis. If 
scrap is cheaper than hot metal. these plants will 
maximize scrap use up to about 30 per cent in a 
normal top- and bottom-blown basic-oxygen-steel 
vessel. Before the advent of continuous casting. 
recirculating scrap was much more readily available in 
the plant. and could amount to around 15 per cent of 
steel output. With open hearth furnaces this volume of 
scrap was not a problem for the stcclshop, but basic­
oxygen-steel furnaces do have an upper limit for scrap 
consumption. 

The electric furnace operator also has a choice, i:ut 
in this case the option of either scrap or DRI as a 
melting stock is not only an economic one but also 
involves quality considerations. In some regions of the 
world scrap is not readily available and ORI becomes 
an economic possibility. But ORI also offers product 
quality advantages, which means that in a very few 
specific instances, minimills located in scrap surplus 

•na,cd un mformatum dra11on from databa'c of the Briti,b Scrap 
l·edcratum 1RSl'l. Brampton. Huntmgd1m. United Kingdom. 

areas do need to use ORI. if they wish to meet certain 
quality standards, particularly for flat products. The 
scrap suppliers have become much more conscious of 
the quality question in recent years, and much more 
discerning suppliers by adding value to their product 
through improved processing and sorting technologies. 

(b) Trade 

Scrap is the heaviest-traded primary metal of 
steelmaking. Table V.71 shows that world scrap trade 
has a strong regional pattern. In the case of the EEC, 
exports and imports have been roughly balanced. 
However, the EEC is gradually becoming a net 
exporter with the main destinations being France, 
Germany, Netherlands and the United Kingdom. Next 
in importance is Western Europe, where the non-EEC 
countries are significant importers. This is particularly 
true of Turkey, with its heavy preponderance of 
minimills. There also is trade by Eastern Europe, 
which is not very substantial, since most of the 
countries are more or less in balance. The exceptions 
were the former German Democratic Republic, which 

Table V.71. Estimated couamptioll, c11por1& aad imports of 
11aap worldwide, 1989 

Region and country 

Easrern Europe and 
USSR, or which: 
USSR 

Western Europe 
EEC 
Or her 

Total 

North America 
United States 
Canada 

Total 

Oceania, or which: 
Ausrralia 

Africa 

We11ern Asia 

Asia 
Japan 
Republic or Kor.:a 
China 
India 
Or her 

Total 

Latin America 

Tota(lf 

(Thousands or tonnes) 

Con~umption Imports Exports Resources 

118 902 
95 000 

69 340 
12 552 

81 892 

66 320 
7 790 

74 110 

2 000 
l 706 

4 000 

l 800 

45 836 
10 323 
21 000 
5000 
7 841 

90 000 

15 500 

388 500 

915 
44 

16 672 
s 122 

21 794 

I 011 
l 460 

2 471 

200 

600 

l 157 
4 089 

470 
2 047 
4 237 

12 000 

1 000 

39 000 

2 922 120 909 
2 728 97 684 

16 621 69 289 
577 8 007 

17 198 

11 ISO 
890 

77 296 

76459 
7 220 

12 039 83 679 

1 154 
1 154 

3 154 
l 860 

3 800 

l 200 

587 45 266 
19 6 253 

20 530 
5 2 958 

289 3 893 

900 78 900 

14 500 

34 200 383 500 

Sources: Replies 10 questionnaires; lntern11ional Iron and Steel Institute; 
Latin American Iron ind Srccl Institute; ind counrry estim11n. 
If Rounded figure. 
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was an importer. and the former USSR. which was a 
major exporter. And finally in North America. large 
rnlumes are traded between Canada and the United 
States. 

With regard to international maritime trade. scrap 
exports of the order of 11-15 million tonnes per year 
originate from the United States (8 million to IO mil­
lion tonnes per year). the former USSR (3 million to 
4 million tonnes per year). and Australia (0.5 million 
to I million tonnes per year).• Imports of the same 
order are mainly received by Asia. with an apparent 
intake of 12 million to IJ million tonnes per year; 
Western Europe: has a rising intake of 3 million to 
5 million tonnes per year (especially Turkey, with over 
3 million tonnes). In summary. the scrap trade has 
been relatively stable over the years with a magnitude 
of the order of 15 million tonnes per year (a range of 
12 million to 18 million), and with the United States 
as the principal country of origin. Concerning recent 
changes in trade flows, initially the flow was towards 
Europe:. where it increasingly became concentrated in 
southern Europe:, first Italy and then Spain and finally 
Turkey. However, now it is largely towards South and 
South-East Asia. Regarding the future, it is hard to 
make any predictions for scrap trade by the Eastern 

•BaS<d on information drawn from the BSF da1;ibase. 

European countries. and especially hard to do so for 
export~ by the former USSR, which in any case 
declined substantially in 1990. • 

6. Dir~ct r~tblud iron 

For a raw material that comprises such a small 
percentage of the total supply of iron inputs to the 
steel industry, ORI has a disproportionately large 
influence. In 1990 world pig-iron production (the 
output from blast-furnaces) stood at 530 million 
tonnes; scrap consumption was 328 million tonnes; 
and ORI production was a mere 19 million tonnes. 
just 2.2 per cent of the total suppy of iron units for 
steelmaking. The large discrepancy between installed 
capacity and ORI production shows that ORI has not 
proved to be quite as widely applicable as was first 
envisaged, when the technology was first brought to 
commi:rcial fruition in the early 1970s. Many produc­
tion units have been closed down or are working at 
low capacity utilization. However, table V.72 suggests 
that in certain locations, direct reduction technology 
has been widely adopted. 

•Based nn information drawn from 1he BSF database. 

Table V.n. Dim:t-n:daced-iroa cap11city, 1970-1991 
(Millions of tonnes per year) 

Country 1970 1975 1980 1985 1986 1987 1988 1989 lq<)O 1991 

Argentina 
Brazil 
Canada 
Egypt 
Germany. Federal 
Republic of 0.15 

India 
Indonesia 
Iran (Islamic 

Republic of) 
Iraq 
llaly 
Japan 
Libyan Arab 
Jamahiriya 

Malaysia 
Mexico 0.92 
Myanm;1r 
:'liew 7.caland 0.12 
:'\igeria 
Peru 
Qa1ar 
Saudi Arabia 
Soulh Africa 
Sweden 
Trinidad and 
Tol>ago 

t:ni1cd Kingdom 
t:n11ed S1atC5 0.30 
L"SSR 
Vcnc1ur.la 

0.31 
0.79 

0.55 

0.01 

1.39 

0.12 

0.15 

I.OJ 

0.75 
0.66 
1.63 

0.55 
O.QJ 
1.00 

0.33 
0.54 
0.05 
0.15 

2.00 

0.17 

0.12 
0.40 

0.15 

0.93 
0.31 
1.00 

1.28 
0.21 
2.00 

0.73 
0.54 

1.25 
2.03 
0.04 
0.17 
1.02 
0.12 
0.40 
0.80 
1.28 

0.42 0.84 
0.80 0.80 
1.09 0.70 

0.83 
4.50 4.SO 

----------
0.93 0.93 0.93 0.93 0.93 0.93 
0.31 0.31 0.31 0.31 0.31 0.31 
1.00 1.00 1.00 1.00 1.00 1.00 
0.72 0.72 0.72 0.72 0.72 0.72 

1.28 0.40 0.40 0.40 0.4()!/ 0.4()!/ 
0.30 0.30 0.30 0.60 1.48 1.70 
2.00 2.00 2.00 2.00 2.00 2.00 

0.73 0.73 0.73 0.73 1.13 1.53 
0.54 0.54 1.47 1.47 1.47 l.47 

0.55 1.10 1.10 
1.25 1.25 1.25 1.25 1.25 1.25 
2.03 2.03 3.03 3.03 4.03 4.03 
0.04 0.04 0.04 0.04 0.04 0.04 
0.17 0.17 0.17 0.17 0.17 
1.02 1.02 1.02 1.02 1.02 1.02 
0.12 0.12 0.12 0.12 0.12 0.12 
0.40 0.40 0.40 0.40 0.40 0.40 
O.RO 0.80 0.80 0.110 0.80 0.80 
1.28 1.28 1.28 1.36 1.36 1.06 

0.84 0.84 0.84 0.84 0.84 0.84 
0.80 
0.40 
1.67 
5.93 

0.80 0.80 0.80 0.80 0.80 
0.40 0.40 0.40 0.40 0.40 
1.25 1.67 1.67 1.67 i.67 
4.50 4.50 4.50 4.50 5.93 

To1al 1.49 4.35 14.64 21.48 22.71 22.25 24.18 25.11 29.37 29.S2 

Sourct!: Midrcx Corporation. N~slmn- No. I (Charlo11e. Norih Carolina. January 1992). 
If Excluding the fnrmer (icrman Dcmocra1ic Rcpul>lic. 
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DRI '" charged int•l clcctric-.irc furnaces. and 
1hcrefore ,., viewed as an al1crna1ivc 10 scrap. In 
lt1ca1ions where scrap is in limilcd supply and lhc raw· 
malcrials for ORI arc abundant. it can maltc good 
economic scn .. c 10 produce slccl \·ia 1hc ORI and 
ckclric-arc-furnacc route. The raw maicrials for ORI 
arc iron ore and either coal ur na1ural gas. diffcrcnl 
technologies being applied depending on the nalurc of 
1hc reductant a\·ailablc. for gas-based ORI the iron 
ore mu .. t be cilhcr in lump form. or more commonly ii 
is pellctizcd ore fines. In the coal-based systems. fines 
can be used directly. 

Na1ural-gas-bascd systems loday account for 92 per 
cent of ORI production. The gas is reformed using 
either steam or carbon dioxide 10 produce hydrogen 
and carbon monoxide which act as rcductants for the 
solid state pellets. The product remains solid. and is 
frequently briquetted. malting hot-briquetted iron an 
easier commodity to handle. Unbriquctted ORI has a 
tendency to spontaneously rcoxidizc. Natural gas 
is considered b) many to be too precious a natural 
resource to be used for ironmalting. while non-coking 
coals arc readily· available in many locauons at lower 
cost. The early success of gas-based systems has 
depended on the initial low price of natural gas 
supplies. the use of simpler technology in engineering 
terms for gas-based systems. and an impr\Jvcd 
operating history for gas-based systems. 

As can be seen from table V.72. Venezuela remains 
the preferred location for ORI production. since ore 
and natural gas arc found in abundance in the same 
region. The Guayana region also has good seaport 
access for merchant ORI export. Mexico is the 
coumry of origin of one of the leading gas-based 
direct reduction technologies. but its ORI production 
is all consumed at tied steclworlts. The other main 
supplier ,if merchant ORI is Indonesia. where new 
capacity is planned. Malaysia is .dso installing new 
gas-based ORI capacily on a large scale. as is India, 
where coal-based ORI production has met with some 
succcs'>. The next five years will sec a 10 per cent 
increase in ORI production worldwide. while steel 
production will rise by only 2-3 per cent. 

DR I compefr ;on with scrap concerns price and 
quality. Much of the redundant capacity currently 
lying idle is doing so because scrap can be purchased 
at a lower price in those locations than ORI can be 
produced. However. there is a quality penalty. For 
minimills producing .. impk bar and rod products and 
light angles for constructional purposes. this is not 
u .. ually a problem. fl owe\ er. for the more sophisticated 
products .. uch as engineering quality steels. the scrap 
must be more rigorously selected and. thcrdorc. is 
m11rc c~pen.,ivc. Minimills arc beginning to move into 
the Oat products sector using thin-slab casting tech· 
nology and scrap containing accumulated quantities 
of copper. tm. antimony. arsenic and other deleterious 
clements (which arc unfortunately n.1t removed in the 
electric-arc-furnace proccs.,). A~ the minimills move 
up market. thay will find an increasing need for DRI 
111 act as a d1l11tant for scrap to enhance quality. 

7. Slrort ond /onR·trrm 011t/ook 

Thi' 'un·cy 'hould 'enc "' 1!h1s1ra1c that glohal 
fiic11rc' .1l11nc cannot ('~plain what 1s har1pcn1ng m the 

- ,. 

steel industry worldwide. The di\·crsity of technologies 
and the fact that steel is only one of several raw 
materials for a manufacturer adds considerable compli­
cations to the interpretation of a\·ailable information. 
In addition. industry growth rates have varied consi­
derably among different countries and different regions 
of the world. The downturn experienced by many 
countries in 1990-1991 should continue but not for too 
long. Capacity utilization was high following a decade 
of rationalization and diversification for some of the 
larger companies. The achievements of the Republic 
of Korea have been very impressive. China continues 
to show strong growth. with no slow-down in sight. 
although consumption per capita is still a fraction of 
that experienced in developed countries. Latin America 
will remain debt-ridden and is a victim of current high 
interest rates; but steel consumption will still probably 
grow. as has been the case in Brazil. The United States 
and Western Europe arc now in a strong position to 
meet demand and can produce high-quality steel at 
competitive prices. There will be further rationaliza­
tions and many observers sec increasing internationa­
lization, as the countries of Eastern Europe shift to 
stronger market economics and their modernization 
requires the increased use of steel products. 

According to the International Iron and Steel 
Institute. the year 1992 should show signs of improve­
ment due to gradual recovery in the United States and 
Canada [54]. United States consumptil>n should rise 
about 4 per cent above 1991 levels. while Canada 
should sec a significant recovery of about 10 per cent. 
Although most forecasters seem to agree that the 
United States economy is now entering a recovery 
phase. only a gradual recovery is forecast in the 
demand for steel. Apparent consumption in Germany 
should show further modest growth in 1992. although 
this forecast was made prior to ,he dispute between 
the engineering union and management. '.vhich came 
to a head in May 1992. little or no improvement is 
likely in the former USSR. The total apparent 
consumption of the EEC should grow by just 1 per 
cent to reach 119 million tonnes in 1992. Slower 
growth in Japan during 1992, with some liquidation of 
inventories. would bring a fall of 6 million tonnes 
(6.6 per cent) in the apparent Japanese consumption. 
Of the other industrialized countries only Canada 
should show any significant recovery. The total 
apparent consumption of the industrialized countries 
in 1992 should be 352 million t:>nnes. representing a 
I milli<ln tonne increase. or 0.3 per cent up from 1990. 

Among the developing regions, there was some 
optimism about the demand prospects in Latin 
America (up 11.1 per cent at 33 million tonnes). hut in 
the Republic of Korea, growth of only 3.3 per cent, to 
91 million tonnes was forecast. In Western Asia. 
reconstruction could be expected to give some 
impro•1cmcnt to steel consumption. about 4.2 per cent 
above the 1991 level. 

Given the minimal me in the total apparent 
consumption of the industriali1cd economics, the 
o\·crall improvement of demand in the developed 
market economics ~hould he marginal. Projected 
world crude steel con\umption for 1992 is cl!pcctcd 10 

reach 7.H million tonne\, I. I per cent above the 1991 
Incl. l.r:oking toward' the future. world con,umption 
1' c~pcctcd to reach a level of 790 m1lhon tonne~ hy 
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the year 2000. according to the International Iron and 
Sted Institute (54). Despite a drop of more than 
50 million tonnes in Eastern Europe and the former 
USSR. world consumption benefiting from bener 
yields and efficiency of steel use should equal the 
world peak achie\-cd in 1989. This projection depends 
largely on growth of sled demand :n developing 
countries u-craging more than 3 per cent a year. Much 
of this grmuh should occur in the recovering Latin 
American economics, where crude steel consumption 
should rise from 27 million tonnes in 1990 to 
45 million tonnes by the year 2000. In developing 
Asia. demand should increase from 30 million tonnes 
to a trend level of 114 million tonnes. By the year 2000 
developing regions should be consuming around 
187 million tonnes of steel. 53 million tonnes more 
than in 1990. 

Steel consumption in China should also con~inuc to 
rise. reaching 85 million tonnes in the year 2000 
compared with 71 million tonnes in 1990. By contrast, 
in Eastern Europe and the former USSR. the 
consumption of steel products should fall towards 
levels typical of more efficient developed market 
economics. Yields of steel products from crude steel 
(cast raw steel prior to transformation to other steel 
products) should also improve dramatically. Crude 
steel demand has been stable in most developed 
market economics due to technological developments 
that have made possible significant reductions in the 
amount of crude steel utilized. Similar developments 
in Eastern Europe and the former USSR should bring 
crude steel consumption in that region to about 
135 million tonnes by the end of the century, 
52 million tonnes below the 1990 figure. 

I. Machine tools (ISIC 3123)* 

The output of machine tools in 1991 declined by 
almost 10 per cent in the 33 countries that account for 
most of world production; this was mainly the result 
of expanding recession as well as the industrial decline 
in the former USSR. and subsequently the economics 
of f:a)tern Europe. Machine-tool production and 
consumption for major regions arc shown in table 
V.73 and figures V.26 and V.27. About 90 per cent of 
production and 80 per cent of consumption were in 
the industrialized countries. Among all countries only 
Japan o;howed an increase. about 6 per cent in 
production. When measured in yen values, however. 
shipments of machine tools declined by 1.2 per cent. 
While Japan had a 24. I per cent share of world 
production in 1990, this had grown to 28.3 per cent by 
1991. Growth continued in the developing countries of 
Africa and Asia; the largest area was Asia, where 
regional output accounted for about 6 per cent of the 
world total. Western Eurnpe, despice ils decline in ou1-
pu1. continued 10 dominacc wich a 4K.7 percent share of 
world produce ion. while North America shr .. nk from 
ih once dominant po~ition to 7.4 per cenl (5fl). 

•1 ·:--;11>0 ackno,.ltdJe< tht con1r1hu11on of Andcnon A•hhurn, 
t ,titnr I mcruu' .f"f(f11 "" \.f,11 Jr:""' 

Agun Y-26.. WOflcl mechlne--tool production. 1991 

Source A.....can M«,.,,,,sr. VOi 136. No 2 1Fetiruarv 1992J. 
pp ~- wilfl ad!ustmen!S lo< countnes not repori.cl there. on Ille 
basis of trade cU1a or OECO countnes 

Figure Y.'ZI. WOlld mec:Nne-tool consumption. 1991 

__ / ... ( 
t 

Source Ame,,can Alact11msr. vol 136. No 2 (February 19921. 
PP 59-65. with ad1us1men1s ror counlnH not repo<ted there. ,,n the 
baSls of trade dala ot OECO countnes 

(a) Production 

Two countries have dominated machine-tool pro­
duction: Japan had a 28.26 per cenc market share in 
1991. while united Germany followed with 22.19 per 
cent. The latter combined total of S9 billion was only 
$350 million taigher than the output of che Federal 
Republic of Germany alone in the prcvio.1s year. Most 
of the output from the German Dcmocra1i1: Republic 
had been sold 10 the former USSR, but sales ended 
when tools were priced in che convertible deulsche 
mark of the F~deral Republic of Germany. 

Table V.74 shows that Italy is che major producing 
country with 8.44 per cenl of world production, 
though its ou1pu1 is less chan 40 per cent of char of 
Germany. The United States, the former USSR and 
Swiczcrland come next. France, Spain and 1hc Uniced 
Kingdom are chc only ocher induscrialized councrie~ 

--- ... _ -
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Ta~ V.73. World_._.._.. ........ liue ... .. aa... 1"8 ... 1'91 

E~ic 

croapi•& 
••d n:&ioe 

A.. W cstcni Earopc 
Eu1cra Earopc 
Hd L"SSR 

Japaa 
Sortll Aacrica 
Oll1crW 

To1al. A 

B. Asia 
Cca1rall7 plaaacd 
~ics 

(ia<ladia& Oiea) 
Marki -ics 

La rill Alllcrica 
W CSICH Asia 
Africa 

Total. B 

TOT AL. A allCI B 

1990 1991 
( •illioll dollan) 

22 113.I 19 643.9 

4 17S.6 3 167.l 
10 94S.3 11 617.7 

3 llS.1 3 040.9 
174.l 1S4.3 

42 OU.9 37 624.0 

all.7 
2 113.2 

497.I 
so.o 
2S.O 

3 S07.7 

137.6 
2160.1 

404.7 
60.0 
27.0 

3 490.1 

1990 1991 
(pcrca~) 

41.7 '7.1 

10.7 7.7 
24.1 21.J 
1.4 7.4 
0.4 0.4 

92.3 9U 

I.I 
4.6 
l.l 
0.1 
0.1 

7.7 

2.0 
S.3 
1.0 
0.1 
0.1 

l.S 

4S Sll.6 41 114.1 UIO.O 100.0 

~tap 

dlall&C 
1990-1991 

-11.4 

-lS.O 
6.1 

-20.7 
-11.4 

-10.4 

1.9 
2.J 

-11.7 
20.0 
1.0 

-1.1 

-9.7 

C-aptillll 

1990 1991 
(•illioll doUan) 

17 ISl.4 16 236.1 

6 633.3 4 097.2 
7 617.S • 344.0 
S S37.4 4 471.7 

421.0 31S.9 

31 06&.6 33 471.9 

1200.0 
3 Sll.6 
1492.4 

901.0 
277.0 

7 313.0 

1 2SO.O 
3 S49.4 
l 4S4.I 

913.0 
31S.0 

7 ss:u 

World 

•la•n: 

1990 1991 
(pcrcanacc) 

Pcrccata&c 
c1aaacc 

1990-1991 

39.3 39.6 -9.l 

14.6 10.0 -31.2 
16.I 20.3 9.S 
12.2 10.9 -19.t 
:1.9 0.1 -25.0 

13.I 11.6 • 12.l 

2.6 3.0 
7.7 1.7 
3.3 3.S 
2.0 2..4 
0.6 0.1 

16.2 11.4 

4.2 
1.0 

-2..S 
9.1 

13.7 

2.3 

4S 4Sl.6 41 024.1 100.0 100.0 -9.7 

~ .4-ic .. ll«lltilmt. 'WOI. 136. No. l {Fcbnsarr 1992). pp. S9-6S, wi11a adjutmcats few couatrics aot n:poncd tbcn: oa 11ac besis 
cl trade dara cl OECD coaatrics.. 
!I Ausuatia. Israel. New Zulaad aad Soa1b Africa. 

producing more than I per cent of the world's 
machine tools. Two developing countries. China and 
the Republic of Korea. and or.c area. Taiwan Province, 
each produce about 2 per cent of world output. Along 
with Singapore. they arc the only economics that 
experienced output increases in 1991. Japan still 
recorded a loss in production despite the gain in the 
value of the yen. and so did Germany. 

Several other countries not included on the list also 
produce machine tools. Some of these have long been 
producers on a small scale, while others have more 
recently developed to this stage. These include Greece, 
Ireland. New Zealand and Norway. Among producing 
countries in the South are Indonesia, Malaysia and 
Thailand. There is also rome production among the 
cou.uries in North Africa. Estimates for the amount 
of this production. based on import statistics for 
industrial countries. are included in the regional data 
in table V.73 and the totals from that table are used to 
determine the world share of the individual countries 
li~tcd in tables V.74 and V.75. In addition, in virtually 
all of these countries there are some machine tools 
made by companies for internal use which are not 
always captured in the data. 

(b) Consumption 

Although machine tools are required because they 
are the basis of all other manufacturing. a country can 
be an e1acnsive producer or trader of machine tools 
and still do relatively little of the manufacturing that 
uses lhem; however. most of the major industrial 
countries are both major producers and .:onsumers of 
machine loots. Consumption. which is production 
plus import~ minus upom. is ~hown for individual 

countries and areas in table V.75. The 10 largcst­
producing economics are also the 10 largest con­
suming economics, though the order is slightly dif­
ferent, and Taiwan Province among the producers is 
replaced by the Republic of Korea among the con­
sumers. 

Japan has steadily increased both i~s production 
and consumption of machine tools, and in 1991 had a 
slight increase measured in yen that, when converted 
to dollars. accounted for 20 per cent of world 
consumption. This was a third more than Germany 
and twice that of the United States. The worldwide 
slow-down, however, caused reductions in consump­
tion in almost all of the industrial countries. Besides 
Japan. other exceptions were Austria and Hungary. 
As a rcs.:!t of increased foreign investment. consump­
tion in Hungary nearly doubled d~pite a decline of 
77 per cent in production. Several major Asian coun­
tries also showed slight gains, and Argentina reported 
consumption that was 83 per cent higher than in 1990. 

(c) lnt,rnatiot'lal trad' 

There is extensive international trade in machine 
tools, with the major exporting couritries also being 
the major importers, as shown in tables V.76 and 
V.77. Germany, for example. the largest exporter with 
26.47 per cent of total world exports. also commanded 
12. 92 per cent of the imports in 1991. An exception to 
this pattern 1s Japan; though it was the second largest 
exporter at 20.73 per cent of the total. it imported 
only 3.S l per cent of the total. This difference can be 
i=xplained by the fact that exports accounted for only 
34 per cent of Japanese production. whereas imports 
represented only R per ccn1 of domestic consumption. 
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Table V.74. Largest •adlmc-tool-fl"Od•riai co.atrics alld area, 

1990 alld 1991 

Produc1ion World share 

Rank 
an 

1'191 
Coun1ry 
and area 

1990 1991 1990 1991 
(perccn1age) 

Percca1age 
change 

1990-1991 (million dollars) 

A. Developed economics 

Ja~n 10 94S.3 II 617.7 ?4.04 ?8.?6 6.1 

? Germany!/ 8 734.3 9 1?3.8 19.19 ??.19 4.S 

3 haly 3 70S.9 3 468.4 8.14 8.44 -6.4 

4 l.'ni1ed S1a1es 3 471.8 ? 740.0 7.63 6.66 -?I.I 

5 t.;SSR 4 000.0 ? soo.o 8.79 6.08 -37.S 

6 Swilzerland 2 930.S ? 441.3 6.44 S.94 -16.7 

7 L'ni1ed Kingdom I 679.4 I 370.3 3.69 3.33 -18.4 

8 France I 311.S I 081.6 ?.88 ?.63 -17.S 

9 S~in I 014.8 798.6 2.23 1.94 -?l.3 

10 Yugoslavia 630.0 375.0 1.38 0.91 ·40.S 

11 Romania 481.7 3SO.O Ul6 0.8S -?7.3 

12 Canada 363.3 300.9 0.80 0.73 -17.? 

13 Auslria ?83.7 ?77.5 0.62 0.67 -2.2 

14 Belgium ?84.7 259.0 0.63 0.63 -9.0 

IS Sweden 270.6 231.4 0.59 0.56 -14.S 

16 Czechoslovakia 191.9 141.8 0.42 0.34 -?6.l 

17 Poland21 124.3 124.3 0.27 0.30 

18 Nelherlands 135.8 113.9 0.30 0.28 -16.l 

19 Denmark 85.0 74.l 0.19 0.18 -12.8 

20 Finland S0.7 U.I 0.11 0.11 -11.0 

21 Ponugal 32.6 29.0 0.07 O.o7 -11.0 

22 Aus1ralia 15.6 14.0 0.03 0.03 -10.3 

23 Soulh Africa 13.5 7.3 0.03 O.o? -45.9 

?4 Hungary ?7.0 6.0 0.01 0.01 -77.0 

To1al. A~ 42 013.9 37 6?4.0 92.29 91.75 -10.4 

B. Developing economics 

Taiwan Province 943.7 981.5 2.07 2.39 4.0 

2 China 821.7 837.6 1.81 ?.04 1.9 

3 Rotpublic of Korea 785.l 790.8 1.72 1.92 0.7 

4 Brazil 431.S 350.0 0.9S 0.85 -18.9 

5 India 242.8 23<!0 0.53 0.56 -S.2 ,, Singapore 104.5 lll.O 0.23 0.27 8.1 

7 Argen1ina 44.8 39.7 0.10 0.10 -11.4 

8 Hong Kong 17.l 15.5 0.04 0.04 -9.4 

9 Mnico 21.S IS.O 0.05 0.04 -30.2 

To1al. 0£1 3 S07.7 3 490.1 7.71 8.2S -I.I 

TOT At. A and 8 4S S21.6 41 114.1 100.00 100.00 -9.7 

Souru: AIMrican Maclrillisl. vol. 136. ~o. 2 (February 1992). pp. S9-63. 

!' Including rhe former German Dcmocralic Republic. 

Jll 1991 dara nol available for Poland. 

£1 Including cs11ma1es f<•r olher counrrics hsred in rablc V.73. 

Swi1zcrland also cxporls much of its produclion. 
some 88 per ccnl cvc!l !hough Swiss machines arc 
generally the most expensive. They sland as 1hc third 
largest exporter. with a world market share of 
11.37 per cent. Switzerland im·.>0m more machir.c 
tool~ than Japan; more than two thirds of lhc 
machines consumed in S"'itzcrland arc imported. 

After Swillcrland. lite mosl aggressive exporter is 
Taiwan Provance. which exports 67 per ccn1 of ii\ 
produclion. ils machine tool imports arc also high al 
nearly SO per ccnl of consumplion. The Unilcd 
Kingdom cxporh 54 per ccnl of produc11on. while 

imports accoun: for 54 per ccnl of consump1ion. l1aly 
exports 48 per ccnl of i1s omput and imports aboul 
34 per cent of 1hc machines ii uses. Two 01hcr 
countries arc major cxponen and al the same time 
major imponcrs. France cxporis 41 per ccnl of ils 
production and impom more than 67 per ccnl of i1s 
consumplion; the Uni1cd Stales expom 39 per cent of 
ils production and imports 56 per cenl of its consump­
lion. Much of this expor1-1mport pallern can be 
explained by the facl tha1 impom arc re-exported It~ 
olhcr countries. The mo'>I notahle example of thl' " 
Hong Kong. where export'> and 1mporh arc almo\t 
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Table V.75. ta...-i mecli8c·IOOl--•iiaa-•tric:a ... a-. 
l9'0a11Cl 1991 

Consum,..tion World share 

R3nll. 
1n 
1991 

Counrry 
and area 

1990 1991 1990 1991 
(percentage) 

Percentage 
cbaage 

1990-1991 (million dollars) 

A. Developed eronomics 

Japan 7 617.5 8 344.0 16.76 2\.1.33 9.S 

2 Germany!. 6 449.S 6 547.7 14.19 15.96 l.S 

3 l:nited Stales 4 714.-1 3 820.0 10.37 9.31 -19.0 

4 l:SSR 5 700.0 3 400.0 1254 8.29 -40.4 

s llaly 3 019.8 2 742.5 6.64 6.69 -9.2 

6 France 2 419.0 1968.2 S.32 4.80 -18.6 

7 l:nited Kingdom I 738.8 I 379.2 3.D 3.36 -20.7 

8 Switzerland l 184.9 976.5 2.61 2.38 -17.6 

9 Spain l 087.:? 824.l 2.39 2.01 -2-4.2 

10 Canada 823.0 658.7 Ul 1.61 -20.0 

11 Austria 265.3 318.4 0.58 0.78 20.0 

12 Belgium 341.9 Jl.U 0.15 o.n -7.9 

13 komania 432.6 310.0 0.95 0.76 -28.3 

14 "l;etbcrlands 318.7 299.2 0.70 0.73 -6.l 

IS Sweden 329.6 233.0 0.73 0.57 -29.3 

16 Yugoslavia 283.4 232.3 0.62 0.57 -18.0 

17 Portugal 139.1 123.5 0.31 0.27 -I 1.2 

18 Polan~ 122.3 122.3 0.27 0.30 

19 Czechoslovakia 162.7 120.?. 0.36 0.29 -26.l 

20 Denmark. 136.2 118.7 0.30 0.29 -12.8 

21 Finland 195.1 108.0 0.43 0.26 -44.6 

22 Australia 90.4 82.0 0.20 0.20 -9.3 

23 Sou th Africa 131.6 SS.9 0.29 0.14 -57.5 

24 Hungary 18.6 36.7 0.04 0.09 97.3 

Total. AS.: 38 068.6 33 471.9 83.76 8l.S9 • 12.1 

8. Developing economics 

Republic of Korea 1 S49.3 1 581.4 3.41 3.85 2.1 

2 China l 115.4 l 186.6 2.45 2.89 6.4 

3 Taiwan Province S97.6 61S.8 l.31 I.SO 3.0 

4 Brazil 481.S 3S6.0 l.06 0.87 -26.l 

s India 328.3 305.3 0.72 0.74 -7.0 

6 Singapore 281.7 296.4 0.6? 0.72 S.2 

7 Mexico 268.7 255.0 O.S9 0.62 -5. l 

8 Argentina 4S.2 82.8 0.10 0.20 83.2 

9 Hong Kong 32.J 12.2 0.07 0.03 -62.2 

To1al. 8£' "'! 383.0 7 552.2 16.24 18.41 2.3 

TOTAi.. A and R 45 451.6 41 024.I 100.00 100.00 -9.7 

!iowu: Ammcan /llachutisl. vol. 136. So. 2 (February 1992). pp. 59·65. 

!' Including the former German Democratic Republic. 

hi 1991 daia arc no1 available for Poland. 
£1 Including cs1imatcs for 01hcr counlnes hstcd in 1ablc V.73. 

equal. yet arc more than IO times greater than local 
production. Other countries where re-exporting can be 
found include Austria. Belgium. Denmark. Nether­
lands. Singapore and Sweden. 

An indication of the development of machine cool 
production and con~umption in countries other 1han 
major producers can be gleaned from table V.78. 
A \·a1lable data arc for trade in metalworking machinery 
and apparatus (a broader definition 1han that used for 
lhc data in tables V.73 1hrough V.77). and represent 
onlv aboul one half of the tolal 1radc in lhesc 
product\. The data \ho"n aho ouc limi1ed 10 1he 

major 18 OECD coun1rics; bul because lhcy include 
re-exports of imported machines from 1he II!, ii does 
not necessarily r~flccl capaci1y. 

(dJ .\lajnr compantt.f in tltt Klohal tndu.ury 

A few large. diversified companie'i manufacture 
machine tools; among 1he larges! arc Hitachi Lid .. 
Mazda Mo:or and Milsubishi fall of Japan). However. 
most machine cools arc produced by smaller c1>m­
panies. only a half dozen of lhcsc companie\ having 
sales grca1cr lhan SSOO million a \·car. Among the 
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\ Table V.76. lbdiiac-laol apxta crf -jcw tndillg -•trir:s .... a-. 
1990alld 1991 - Exports Percentage 

Rank shan: Percentage 

in Country 1990 1991 change 

1991 and an:a (million dollars) 1990 1991 1990-1991 

A. De-welopcd cronomics 

I Germany!/ s 016.4 s 032.9 23.63 26.47 0.3 

2 Japan 3 980.1 3 941.8 18.74 20.73 -9.6 

3 Switzerland 2 SS6.9 2 162.3 13.93 11.37 -lS.4 

4 Italy l 740.3 1 6S3.6 8.20 8.70 -s.o 
s United States 1062..5 I 080.0 S.09 S.68 1.6 

6 United Kingdom 873.4 742.6 4.11 3.91 -IS.O 

1 Belgium S43.7 448.8 2.S6 2.36 -17..5 

8 France S20.3 443.3 2.4S 2.33 -14.8 

9 Spain 4S2.0 386.3 2.13 2.03 -14..5 

IO Austria 391.? 36S.6 1.72 1.92 -6..5 

11 Sweden 289.0 247.9 1.36 1.30 -14.2 

8. De-weloping economies 

l Taiwan Province 640.3 6S7.1 3.02 3.46 2.6 

2 Cllioa 2S0.3 21S.O 1.18 1.13 -14.1 

2 Hong Kong 136.6 167.7 0.64 0.88 22.8 

3 Republic of Kora 86.9 89.4 0.41 0.47 2.9 

4 Brazil 37.8 S4.0 0.18 0.28 4S.9 

s India 28.8 2S.O 0.14 0.13 -13.2 

Total, A and B 21 233.1 19 011.6 100.00 100.00 -10..5 

SOllKr. Amtricon Moclrillisl. vol. 136, No. 2 (February 1992), pp. S9-6S. 
!.I Including the former German Democratic Republic. 

Table v.n. lbcllmc-IOOI a.pons crr-jcw ,,..., _ua .... .-. 
1990alld 199l 

Imports Percentage ._, Rank share Percentage 

in 1990 1991 change 

'~ 1991 Country and area (million dollus) 1990 1991 1990-1991 

A. Developed economies 

~ Ocrmanylf 2 131.6 2 4S6.7 10.04 12.92 IS.J I 
2 United Sta ta 2 30S.I 2 160.0 10.86 11.36 -6.3 

3 France I 627.9 l 329.9 7.67 7.00 -18.3 

4 USSR 2 000.0 I 000.0 9.42 S.26 -so.o 
s Italy I OS4.2 927.6 4.96 4.88 -12.0 

6 Switzerland 811.3 697.S 3.82 3.67 -14.0 

7 United K1~.gdom 932.9 151.S 4.39 3.9S -19.4 

8 hpan 6Sl.3 668.l 3.07 3.Sl 2.4 

9 Canada 6Sl.3 S37.7 3.07 2.83 -17.4 

10 Belgium 601.0 504.6 2.83 2.6S -16.0 

B. Developing economies 

1 Republic cl Korea 8S1.l 880.0 4.01 4.63 3.4 

2 China S44.0 S64.0 l.S6 l.97 3.7 

3 Singapore 322.1 362.3 1.52 J.91 12.S 

4 Taiwan Province 294.2 291.4 1.39 I.SJ ·0.9 

s Mexico 2SB.O 2SO.O 1.22 1.31 ·3.1 

6 Hong Kong ISl.8 164.4 0.71 0.86 8.3 

7 India I 14.J 100.3 O.S4 0.SJ ·12.2 j 

Total, " and 8 21 233.1 19 011.6 100.00 100.00 ·10 . .S 

J Sowc~: AllNricM Moclrifv.st. vol. 136, No. l {February 1992), pp . .S9·6.S. 
11 lncludins the former Ocrman Democratic Republic. 

Jro ,;. 
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\ Tai* V .11. TOlal _.__ .. tnde f:6 illdivid..a -lrira ud a.-
wit• ti Ol!CD -trim. lWS ud 1'90 - (M illioas of dollars) 

Pcrccntacc Percentage 

&onomic 
'lbaR in change 

grouping. Imports EllportS 1990 191.5-1990 

Rgioa. country 
and aRA 191.S 1990 191.S 1990 Imports EllportS lm;x>rtS Ell ports 

A. Developed cc:oaomics 

Sortb America 
Cu1adall 3S7.1 663.4 161.0 312.6 3.41 1.97 BS.I 16.1 

t:nitcd Sta1csli 1 066.3 1699.3 798.S 1118..4 11.91 7.03 1S9.4 40.1 

Wcs1era Europe. OECD 
Aus1nat' 162.11 Sl6.2 174.3 4111.6 2.71 2.63 217.' 140.2 

Belgium and Luzcmbourgt/ 216.9 626.S 139.2 346.3 3.211 2.111 1111.11 1411.11 

Dr:nmarttl 91.7 194.2 46.0 1111.4 1.02 0.7S 96.7 1S7.4 

.; Fialandll 70.9 114.2 24.9 111.6 0.97 0.16 1S9.8 227.7 

France 4S2.7 I 7S2.4 261.7 731.3 9.19 4.6S 217.1 182.l 

Germany. Federal - Republic olfl 637.0 2 214.S 1 S33.4 3604.1 11.91 22.61 2Sl.6 13s.t 

G~ 19.7 48.9 o.s 4.1 0.26 0.03 1411.2 860.0 

kclanctll 3.6 4.1 0.2 0.02 13.I 

IRiand 40.6 9S.6 17.6 41.7 0.50 0.26 us.s 136.9 

Italy 276.0 1 OS7.9 S62.S 1 S23.4 s.ss 9.59 213.3 170.1 

Sc1bcrlandsll 226.8 610.1 117.6 340.0 3.20 2.14 169.0 119.1 

Norway 74.1 IS.9 13.1 31.3 0.4S 0.20 lS.9 126.1 

Portugall' 24.2 107.6 6.2 21.9 0.56 0.14 344.6 2S3.2 

Spaiall 71.4 Sl2.9 102.6 301.4 2.69 1.90 SS4.2 193.11 

Swede all 201.0 491.9 19S.6 411.I 2.62 2.59 148.2 263.6 

SwitzerlaacP' 209.S 643.8 641.2 1 487.1 3.31 9.36 207.3 132.0 

t:nited Kingdomll 3111.S 1 040.8 36S.1 13S.6 S.46 S.26 167.9 128.9 

\ 
Yugoslaviall 91.6 143.8 14.4 6S.4 0.7S 0.41 S7.0 3S4.2 

F..astcrn Europe and USSR 
Bulgaria 87.6 41.7 4.0 13.8 0.26 0.09 -44.4 24S.O 

Czech01lovakia 91.2 1117.1 so.o I0.3 0.91 0.51 90.S 60.6 ., German Dr:mocraric 
Republic 21.0 46.3 33.0 29.S 0.24 0.19 120.S -10.6 

'~ Hun1a~y 4S.3 90.8 14.S 37.4 0.411 0.24 100.4 IS7.9 

Poland 60.9 1112.1 11.0 44.S 0.9S 0.28 199.0 147.2 
" 

Rom.ania 7.7 12.2 4.1 10.1 11.06 0.06 S8.4 146.3 

~ 
USSR 437.8 I 040.9 38.8 46.7 S.46 0.29 137.8 20.4 

.. 
Japan 283.2 701.0 I I02.2 3 023.7 3.68 19.03 147.S 67.8 

Other 
Auscralia llS.7 ISl.6 ].; 17.7 0.79 0.11 31.0 3S3.8 

Israel 61.S 64.0 16.0 34.1 0.34 0.21 -6.6 113.1 

New Zealand 17.9 IS.3 I.I 3.S 0.08 0.02 ·14.S 218.2 

Souch Africa 66.3 167.2 4.4 7.1 0.111 o.os lS?.2 77.3 

8. Developing economies 

l..alin America 
Argenlina 27.I S7.4 1.8 1.0 0.30 111.8 

Bahamas 0.3 0.1 ·66.7 

Brazil 72.9 213.0 34.7 Sl.9 1.12 0.33 192.2 49.6 

Chile 11.4 46.4 0.24 307.0 

Colomb:a 16.2 42.3 0.3 0.22 161.1 

Ecuador s.o ?.4 o.os 11.0 

Guacemala 1.7 3.S 0.02 IO:S.9 fJ 
Netherlands Antilles o.s 3.6 0.1 0.1 O.Ol 620.0 lf 
Mnico 211.0 317.7 6.7 11.9 1.67 0.06 S0.6 32.8 

Peru 6.0 9.1 o.os Sl.7 l 
Tnn1d1d and Tobago 4.J I.I 1l.04 118.4 I 
Venezuela 69.4 140.1 u 0.73 101.9 

361 ~·· 
,, 
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Table V.7a.. (continued) 

Economic 
&roup1n&. 

rc&ion .• -o.antry 
and area 

Africa 
Algeria 
Cameroon 
Cote d'Ivoire 
Gabon 
Ghana 
Liberia 
Libyan Arab Jamahiriya 
!'.4orocco 
Sigeria 
Tunisia 
7.airc 

Western Asia 
Iran (Islamic Republic o() 
Iraq 
Kuwait 
Oma a 
Qatar 
Saudi Arabia 
Syrian Arab Republic 
Turkeyt/ 
l:nited Arab Emirates 

Asia. dnclopin& mark£t 
Brunei Darussalam 
Hong Kon& 
India 
Indonesia 
~alaysia 

Sew Guinea 
Pakistan 
Philippines 
Republic ol Korea 
Sinpporc 
Taiwan Province 
Thailand 

Asia. centrally planned 
China 

Imports 

49.6 
0.8 
o.s 
0.4 
2.1 
1.0 

28.S 
6.8 

27.1 
7.4 
2.6 

102.4 
16.4 
S.8 
4.8 
I.I 

43.0 
S.7 

7S.4 
9.2 

0.3 
30.7 

116.1 
4S.4 
14.9 
o.s 

29.3 
34.9 
98.3 
S7.0 
Sl.l 
lS.0 

234.8 

1990 

7S.6 
2.2 
1.9 
0.3 
7.3 
0.4 

11.3 
13.2 
11.7 
10.9 
7.3 

m.1 
90.7 

4.0 
2.1 
2.0 

60.S 
8.2 

211.8 
16.8 

0.1 
S4.3 

268.8 
73.1 
67.4 
o.s 

36.2 
67.6 

480.6 
147.S 
203.3 

81.4 

3S3.2 

1915 

0.1 

0.3 

0.1 
0.1 

0.1 

0.2 

0.6 
0.4 

4.0 
4.8 

0.1 

0.1 
0.2 

20.3 
lS.9 

20S.3 

7.7 

Pcrccatap 
&bare in 

1990 

Pcrccatap 
dlanp 

1915-1990 

. ---

1990 Imports Esports Imports Esports 

0.1 

0.1 

0.6 
0.2 

0.2 

0.1 
0.3 

0.1 
0.4 

44.9 
0.3 

6.1 
12.1 
0.2 
2.3 

1.S 
S9.3 
40.8 

3S4.2 
11.6 

74.3 

0.40 
0.01 
0.01 

0.04 

0.116 
0.07 
0.06 
0.06 
0.04 

1.18 
0.47 
0.02 
0.01 
0.01 
0.32 
0.04 
1.11 
0.09 

0.28 
1.41 
0.38 
0.3S 

0.19 
0.lS 
2.52 
0.77 
1.07 
0.43 

us 

o.~ 

0.04 
0.08 

0.01 

0.37 
0.26 
2.23 
0.07 

0.47 

S?.4 
17S.O 
280.0 
-lS.O 
247.6 
-60.0 
-60.4 
94.1 

-S6.8 
47.3 

180.8 

120.4 
4S3.0 
-31.0 
-S6.3 
81.8 
40.7 
43.9 

180.9 
82.6 

-66.7 
76.9 

131-5 
61.0 

3.52.3 

23.S 
93.7 

388.9 
ISi.i 
296.3 
llS.6 

S0.4 

7 383.3 

1S2.1 

192.1 
S7.s 
72.5 

864.9 

TOTAL 7 836.0 19 071.7 7 49S.7 IS 892.S 100.00 100.00 143.4 112.0 

• ~t: OECD. Fomp Trodt "1 COIMltldilia. Series C (Pari&, 1990). 
!/ CounHics whOK import and export data arc combined in tabulation. 

companies rcponcd in table V.79, 14 of them arc 
based in Japan. five in Germany, four in the United 
States, and one each in Switzerland and Italy. 

There is a lack of comparable data for plants in the 
former centrally planned economics. Among the 
largest firms, Amada is primarily an engineerin1 and 
marketing company, doin& little manufacturin1. Fanuc 
is primarily a producer of numerical control systems, 
although it also produces machine tools, robou, and 
plastics machinery. In 1991, Cross A Trecker -.as 
acquired by Giddings A lewis (United States). The 
combined sales of these two firms in 1990 were 
$663 million, which would have placed them in sixth 
place on the list and made them the lar1est producer 
in the United States (if only machine tools are 
counted). More than half of the 1,urnover listed for 

Litton Industries is in handli!lg equipment [S7]. 
Among Japanese firms (Yamazaki Mazalc, Olcuma 
and Mori Seiki) which started as Japanese lathe 
manufacturers, all also manufacture machining centres 
and other types of machine tools. 

z. Mt11111/«fllrilf1 cq«ity of dn•lo1U.1 ctHlldrlls 
OMl11r•111 

(a) Taiwan Provinu 

The principal manufacturing capacity amon1 de· 
velopin1 countries and areas is accounted for by 
Taiwan Province which has an industry with a lar1e 
number of small, agrcssive companies, most of them 
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Table V.79. World's 2S larpt madimc-IOOI _....... 1990 

Turoovcrtl Profi~ 
(million Percc111age (million Percentage Numbcrol 

Rank Company and country dollars) cllange dollars) cllenge Margins/ employees 

Amada Co .. Ltd. (Japan) l 207.2 4.7 133.7 44.7 10.0 l S94 
2 Yamazaki Mazak Corp. (Japan) l IS0.4 ·2.8 3S24 
3 Fanuc Ltd. (Japan) 1 100.7 2.0 242.3 24.4 22.0 2 046 
4 Okuma Macllinery Works (Japan) 739.0 11.1 32.9 IS.8 4.2 1884 
s Litton Industries. lac. (t:nilcd States) 721.8 • 1.1 178.8 2.7 3.5 Y.>600 
6 Mori Seiki Co .. Ltd. (Japan) 661.3 4.0 81.2 4.0 12.0 1 803 
7 Komatsu Ltd. (Japan) 470.7 ·0.7 I9S.I I.9 3.I IS 097 
8 Scbuler Group (Germany) 464.2 42.4 4 000 
9 Toyoda Macllinc Works (Japan) %4. I ·O.S I9.S ·ZS 3 1.S 4 620 
IO Gildemeister Group (Germany) 443.2 29.0 I0.2 ·20.9 2.3 3 742 
11 Mallo Group (Germany) 442.I S6.l 8.7 29.8 2.0 2 780 
12 Fuji Macbinc Mfg. (Japan) 43S.7 I 1.1 48.4 20.4 11.I 931 
1l Cross .t Trcckcr Corp. (t:nited States) 430.9 -S.6 -7.7 -1.8 3200 
I4 Cincinnali Milacron. lac. (United States) 429.0 8.9 -24.3 ·2.9 7416 
IS Ingersoll Milling Macb.Co.(Unitcd S1a1cs) 400.0 9.1 4 806 
16 Trump( Group (Germany) 399.7 17.3 20.7 I9.6 S.2 2 874 
17 Dcckcl Group (Germany) 393.6 36.3 -3.3 ~ ·0.8 2 213 
I8 George Fiscber (Swi1zerland) 380.l 4.2 S6.9 I6.8 3.1 IS 299 
19 Toslliba Machine (Japan) 374.2 4.1 3S.6 26.7 3.5 3 383 
20 Hitachi Seiki (Japan) 364.8 S.3 22.8 -S2.9 S.6 I 247 
21 Amadasonoike (Japan) 364.7 -6.7 23.9 42.3 6.6 573 
22 Makino Milling Machine (Japan) 336.6 S.8 3I.9 71.S 8.0 I 08S 
23 Amada Wasino (Japan) 321.8 I3.I IS.I 37.3 4.7 S28 
24 Citizen Watch (Japan) 298.4 ·11.9 80.9 11.9 3.3 3 192 
:?S Comau. SpA (haly) 294.S 41.7 0.4 ·97.7 0.I 3 I78 

Sowc" Ammcan Moclrilrist. Blue Bulle1in (August 199I). 
II Turnover figures n:prcsen1 lhe portion ol to1al sales accoun1ed for by machine took (including numerical 

conlrols and handling equipment). 
!II !'Oct profit figun:s represent after-in profit for lhe 1otml 1uraovcr of the company. 
£' Calculated on 101al lumover. 

located in the area around Taichung. The industry is 
heavily dependent on exports, dominated by some SO 
companies. The influx of non-numerically controlled 
(non-NC) lathes from Taiwan Province into the 
United States has virtua:ly eliminated the production 
of that product in the latter country. This has led to 
the inclusion of Taiwan Province in the negotiated 
limits on shipments of both NC and non-NC lathes in 
an agreement that expired in 1991. and for which 
extension is being sought. The agreement has caused a 
decline in exports to the United States, largely offset 
by increases to Europe. The Government of Tai~Jn 
Province also has funded a programme to help the 
industry develop precision products. Machines with 
numerical controls, generally Japanese, now make up 
a substantial part of capacity in the industry, and 
about a fourth of the exports. 

(b) China 

China began privatizing industry in the early 1980s, 
leading to steady growth in the machine-tool industry. 
An important result was that imports, which peaked 
by 1986, have declined each year since then. Exports 
continued to increase until 1990, but declined in 1991. 
Production reached a peak of SI. IS billion in 1989 
[SK); ii ha~ declined as a consequc11'e of the contrac­
tionary macroeconomic policies. The capacity should 
be at least equal to the level reached in 1989, but this 
value must be considered in terms of the difficulty of 

determining the value of products in a centrally 
planned economy where prices need not reflect pro­
duction costs. 

(c) Republic of Korea 

Although the capacity of the industry in the 
Republic of Korea is less than that in either China or 
Taiwan Province. exports arc much lower, since there 
is a much greater flow into the domestic manufac­
turing economy. To supply these other industries, 
imports arc also one half again higher than those of 
China and three times those of Taiwan Province. 
There were 673 machine tool plants in 1988 with 
20,764 workers, but the majority of these. plants were 
quite new and had lower employment levels. About 
JOO companies of longer standing account for more 
rhan half of the production. The largest were built in a 
new industrial area developed by the Government in 
Changon, near Pusan. After 1988, increasing labour 
disputes slowed the growth of the domestic industry 
and, combined with a strengthened currency. resulted 
in growing demand being handled primarily by 
imports [S9]. 

(d) India 

There is ample machine tool capacity to meet 
present needs in India, where one large government· 
owned company and nearly 300 private companies 
form the backbone of the industry. The Government 
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has stimulated indust~· growth: restnctmg impons 
through protectionist trade policies for many years. 
Though there is not an outright ban today. tariffs on 
imports range from 35 to i35 per cent. This has led to 
an unusual nu:r.ber of foreign arrangements. either 
licensing or joint ,-entures. In 1991. 33 Indian machine 
tool builders had a total of 41 such agreements with 
companies in Austria. Czechoslovakia. France. Ger­
many. Hungary. Italy. Japan. Sweden. Switzerland. 
L'.nited Kingdom and L'.nitcd States. Well over half of 
expons were going to the USSR as recently as 1990 
[Nl). hut this ~ituatinn may now deteriorate. 

( e) Singapore 

As an early free market bastion in the area. 
Singapore has attracted a number of machine tool 
plants from Japan and the United States, and produc­
tion has grown steadily for several years. However, 
capacity is still small compared to its trade volume. 
Imports ha\'c increased 10 times since 1988 and 
exports by a factor of six. More than half of its 
exports represent re-cxpons of imponed goods. Singa­
pore being a central trading point for South-East 
Asia. 

(j) Brazil 

Brazil has long had the largest machine-tool capa­
city in Latin America. The major manufacturer and 
exporter is Romi. a manufacturer of lathes. Rapid 
industrialization after 1970 caused a large increase in 
imports; however, after 1976 restrictions on machine 
tool imports became so severe that it forced develop­
ment of the domestic industry. A number of German 
firms began machine tool manufacturing in Brazil 
during this period. There are more than 50 tool 
companies in Brazil now, including Italian firms in 
addition to the German ones. At present there is 
conside.able excess capacity, as economic reform 
measures continue to restrict investment. 

(gJ Mexico 

The growth of industry in Mexico has been supplied 
almost entirely by imported machine tools, with little 
capacity existing in its own small industry. United 
States companies have been rapidly increasing their 
manufacturing operations in Mexico. and if the 
negotiations to include Mexico in a free trade area 
with Canada and the United States are successful, this 
rate of growth will increase. However, the internal 
capacity to produce the machine tools for this 
expansion docs not appear to exist. 

J. Capacity 11tilir.ation and expansion plans 

(a) Japan 

The largest machine tool consumer in the world is 
Japan. Since Japan permit~ relatively few imports, the 
Japanese builders have had this market to themselves. 
Only excessive protectionism has fuelled the tremen­
dou~ expansion of the Japanese industry. None the 
less. in 1991 new orders slackened and shipments fell 
by 1.2 per cent (though this tr~nslated to an increase 

when convened to dollars). If this marks a leveling-off 
of demand in Japan, it will cause an even greater 
pressure to exp<'n. Trade frictions have been increas­
ing between Japan and the developed countries of 
Europe and North America. and these prac:!ices arc 
likely to increase as long as current policies continue. 
Factories in Japan have the most modem and 
productive equipment in the world. but their wages 
are now higher than in many other countries. They 
also make a practice of keeping prices competitive by 
setting a target price for a product and then assigning 
costs and profits to that product in a way that will 
permit that price to be achieved [61}. Although tool 
impons grew slightly in 1991. when measured in 
dollars. they declined in yen by more than consump­
tion, so that impons represented only 8 per cent of 
consumption in 19JI. down from 8.5 per cent the 
previous year. 

(b) Germany 

Because so much of the production of the former 
German Democratic Republic had gone to the USSR. 
and that of the former Federal Republic of Germany 
to Eastern Europe. production in the united Germany 
declined by some $700 million or 1 per cent in 1991. 
This was the first decline in many years. In the wake 
of reports of the German contribution to the arms and 
chemical-warfare build-up in the Islamic Republic of 
Iran and the Libyan Arab Jamahiriya, the Go-.,ern­
ment introduced stiff new export restrictions on 
militarily sensitive industrial goods. Many machinc­
tool builders argued that the Government had over­
reacted and handicapped machine tool exports for 
other purposes. 

The efforts to restructure and rebuild industry in 
the newly inc!ependcnt States of the former USSR 
produced a slight increase of 1.5 per cent in consump­
tion. The situation worsened in 1992, and many of the 
machine-tool builders arc operating at a loss. 

(c) United States 

Production fell by 21 per cent, consumption by 
19 per cent, and imports by 6 per cent during the 1991 
recession. However, since imports declined less than 
consumption, they continued to increase their share of 
the United States market, rising to 57 per cent cf 
consumption. Although recession in Canada caused a 
29 per cent decline in exports to that country, which is 
the principal market of the United States industry, 
exports as a whole increased slightly more at 37 per 
cent of production. Exports to Germany increased by 
31 per cent and to Japan by 25 per cent. 

The voluntary restraint agreements that limited 
imports of certain equipment (lathes, machining 
centres, and numerically controlled turret punch 
presses) from Japan and Taiwan Province expired at 
the end of i991. There was considerable debate in the 
industry over whether it had been helped or hurt by 
the restrictions. Some pointed to companies that had 
prospered by building low-cost machining centres, 
while others pointed to firms ti.at had been hurt 
because their uSc~ of imported parts had been restricted. 
In the end, the Government sought a two-year 
extension of the agreements. Restructuring into a 

\ 

.. 

~ 
~-



.. . 
I 

l. 

------ - ·-· ··--

f 

' 

l 
~ 
; 

smaller industrv continued as several more plart 
closings were a-nnounced and Equidation of several 
others continued. 

(d) Poland 

Poland. which has moved rapidly toward privatiza­
tton. has announced that the 32 companies that make 
up its machine-tool industry arc for sale. and is 
employing a consulting farm in the United Kingdom to 
search for buvers. The industry. one of the best 
established in Eastern Europe. was primarily depen­
dent upon trade with other centrally planned econo-
mics. 

'· R~struct•riltg t111d d~ployrnent 

There is certainly idle plant capacity in almost all of 
the countries that produce machine tools. Wh-::!her the 
skilled workers needed to utilize this capacity would 
be available if required is another matter. In the 
United States the downsizing resulting from recon­
struction continues; few of the workers who t:ave been 
laid off would be available if there were to be a major 
increase in demand. Concerning many of the job skills 
involved in machine operation. new workers could be 
found or trained. but for the assembly operations. 
which arc more critical for machine tools than for 
most assembled products. labour problems could be 
severe. In Germany and other countries where there is 
still a strong tradition of training skilled workers as 
apprentices. the problems of finding skilled workers is 
not so great. The greatest restructuring is needed in 
Eastern Europe and the industrial States of the former 
USSR. As this takes place. it will certainly increase the 
capabili~y of their machine tools to meet current inter­
national standards. even if it reduces the total machinc­
building capacity of most countries. 

5. Enllironrnental cotuidertniotu 

The principal environmental problems that arise in 
producing machine tools stem from dust gcncrati?~ in 
foundries producing castings and from the machining 
of cast iron. Also created arc noise and air pollution 
from forging, noise from stamping, air pollution and 
waste disposal from cleaning, stripping, and surface 
treatment processes, and air pollution and waste 
disposal required when spray-painting. Closely related 
arc the hazards of working around machinery. Smaller 
firms, and many larger ones, avoid many of these 
problems by not producing their own castin~. _by 
discontinuing their use altogether, or by shipping 
parts to other firms for chemical treatment. . 

The cost of meeting the strict environmental require­
ments on foundries in the United States and some 
other industrialized countries has resulted in the 
ctosin@ of many foundries and has produced difficul­
tic.t in acquiring quality castings. These factors, 
combined with the cleaner operation associated with 
machining steel. largely induced mC1st machine tool 
builders to shift to the use of welded steel assemblies 
for bases and frames and to substitute steel for cast 
iron in many smaller pans. 

When cast iron is machined. air pollution can be 
avoided by encapsulating the machine arid precipi-

tating the dust produced. Sun;i\·ing foundries in the 
countries with strict environmental laws have ta~cn 
steps to conuol air pollution and ha,rc found that one 
result is often higher-quality castings. There arc 
productivity gains frorr: using castings aside front the 
case of machining them. however. and some com­
panies have begun to equip their machines to meet the 
latest environmental regulations. 

TI-c environmental problems associated with forging 
have encouraged a change to other mcthO'is whenever 
possible and reduced the use of fo~ging. Noise ~n be_ 
reduced by encapsulating the machines. but the size ot 
forging hammers and presses makes this difficult and 
expensive. while the isolation tends to reduce produc­
tivity unless the operation can be automated. In 
stamping and other prcssworking operations the 
machine may be designed to contain the noise. as 
some press builders have demonstrated. 

Treatments required for cleaning and painting 
processes can be more complex and may vary with 
each of the pollutants. Painting is done in enclosed 
areas. increasingly by robots, using water to capture 
the ovcrspray. The water must be purified before it 
can be disposed of. Dealing with solvents used in 
cleaning and stripping can be even more difficult. 

Recent clean-air laws in the Unued States have 
placed strict limits on 1A>llutants such as hydrocarbons 
and other volatile organic compounds. limits that will 
affect all plants involved with cleaning or pair.ting. In 
many cases these will lead to a search for alternative 
materials over and above the addition of equipment 
for cleaning the air. Emission standards governing 189 
toxic substances will also be developed. and processes 
that involve any of these substances will have to be 
adjusted to comply with the established limits. The 
time required to develop the standards and then to 
secure compliance is expected to extend over a decade. 

The process of dealing with environmental problems 
is less advanced in Western Europe and Japan and has 
scarcely been started elsewhere. 

6. T eclrnological trtnds 

A group of non-traditional machining processes 
have developed, some as many as 50 years ago; today 
they arc often referred to as physico-chcmical pro­
cesses. and they include electrical ciischargc machining 
(EDM). electrochemical machining, ultrasonic ma­
chining, and laser machining. None dcvi:lopcd as 
rapidly as had been originally forecast, though each 
found niche applicauons. In recent years further 
technical developments have made EDM an important 
and widely used process. Experiments with machines 
using electron beams to process materials have been 
the subject of development for many years, but have 
been eclipsed by lasers which have become a rapidly 
growing technological sector. Other machine tools 
have developed because of the ability to apply 
numerical controls to machine tools, machining 
centres and turning machines. 

(a) Elrctrical dischar1rt machininK 

What is non-tradi1ional about EDM is both the 
type of chip produced and the method of producing it. 
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- The heat of an electrical spa• k ..-aporizcs tiny bits of 
material and blasts them from the surface being 
machined. The sparks arc generated one at a time in a 
rapid series between an electrode (which serves as the 
tool) and the workpiece. wbich a1c separated by an 
insulating fluid (called a dielectric). The workpiece 
must be electrically conducti'l•c. but its hardness is of 
little consequence. which makes the process of pani­
cular ,,·aluc in machining materials used to make 
cutting tools. 

There arc two distinctly different types of EDM 
process: the ram type and the travelling wire. The 
origins cf the process arc clouded in controversy 
im·ohing simultaneous research in the United States 
and the USSR during the Second World War. The 
process was originally developed in the United States 
as :t salvage operation to remove broken taps from 
workpieces. A vibrating electrode that made and 
broke the spark in a dielectric fluid hollowed out and 
collapsed the broken tap. The machines were a.lied 
tap disintcgrators. The electrode can also be posi­
tioned at a relatively constant distance, and the spark 
can be initiated and broken with a resistance-capaci­
tance relaxer circuit rather than by vibrating the 
electrode. the basis for the ram-type machines [62). 
The travelling-wire (now often called wirecut or 
simply wire) form of EDM was developed in Switzer­
land and is now the dominant form. though the 
applications of the two types arc different. 

In the basic ram-type machine, the workpiece is 
submerged in a tank of dielectric fluid, usually a low­
viscosity oil. which forces a pumping system in 
continuous motion. The electrode on the ram is 
lowered into the fluid and approaches the workpiece. 
An electrical potential is established by the power 
supply. generally 80 to 100 volts between the electrode 
and the workpiece. As the servo-mechanism feeds the 
electrode closer to the workpiece until the voltage 
gradient exceeds the electrical resistance of the fluid, a 
spark occllrs. The spark has a temperature of 14.000° 
10 20.CIO<r F. "hich melts and vaporizes a tiny bit of 
both workpiece and electrode. The power supply then 
cuts off the current; the material solidifies into a 
"chip". and is washed away by the flowing di-:!~ctric. 
This pattern is repeated with each cycle of pulsating 
voltage [ 6J J. 

As the process has developed. a series of different 
methods have been used to generate the spark. The 
initial relaxer circuit used in the USSR and elsewhere 
was followed by methods that could deliver longer 
and higher pulses. The rotary impulse generaror could 
do this, but could not produce fine finishes. Vacuum 
tubes came next as an attempt to reinforce the energy 
of the relaxer circuit. Ultimately. transistor circuits 
were used 10 switch the pulse on and off. Controlled 
by feedback circuits and adaptive control networks. 
the circuits arc the basis of modern power supplies. 

The voltage required to create a spark depr.nds on 
the distance at the closest point. the insulating 
qualities of the dielectric. and the debris in the gap. 
The ram must advance until a spark is created and 
retract if it makes direct contact with the workpiece. 
Adjustments 10 the power supply determine the 
intensity and duration of the s~ark. the size of each 
crater. the speed of metal removal and the surface 
finish. However. the EDM process is slow. A typical 
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rate of metal removal is I cubic inch ( 16.4 cubic 
centimetres) per hour for a current of 20 amperes with 
a steel \!ollrkpiecc and a graphite electrode [64). 
Because higher metal-rcmo,·al rates produce rougher 
surface finishes. an EDM operation will often include 
initial cuts at higher rates of removal, tapering off to 
lower and lower rates for the finishing operation. 

Another problem is electrode wear. In theory the 
electrode would wear away at the same rate as the 
workpiece, but in practice electrode wear depends on 
the polarity. thermal conductivity and melting-point 
of the electrode. as well as the duration and intensity 
of the electric pulse. In practice it is possible to restri .. t 
electrode wear to as little as I per cent of material 
removed from the workpiece. The hardness of the 
electrode docs not influence the wear rate, as ideally it 
never contacts the workpiece; when it docs, it is 
immediately retracted. A variety of electrode materials 
arc used, but brass or copper is generally favoured in 
Europe and graphite in the United States. Graphite 
machines easily produce shaped electrodes used in die­
sinking, but require special equipment to collect and 
control the dust produced. Because of their lower 
melting-point. copper electrodes wear more rapidly 
than other metals, but they produce fine finishes and 
arc often chosen for this reason. 

Wirecut machines work in the same way, except 
that the electrode is a moving wire that cuts in the 
fashion of a band-saw, and instead of being immersed 
in the dielectric, the fluid flows along the wire. 
Electrode wear is not a factor in wirecut machines 
because the wire is generally used only once. The wire 
is usual!y made of copper. typically 0.008 inches 
(0.203 millimetres) in diameter, and c::n be coated 
with aluminium or zinc, the coating materials vaporize 
as they absorb heat and reduce the temperature rise in 
the core wire, permitting faster cutting rates. When 
sharper inside comers need to be cut. tungsten or 
molybdenum wire are sometimes used in diameters as 
small as 0.002 inches (0.05 l millimetres). 

It was initially thought that substantial advances 
would occur in the cutting rates for EDM. but that 
has not happened. There has been some improvement. 
but the rates remain very slow in comparison with 
other methods of metal-cutting. There have been a 
great many technical improvements, most of them 
small, combined with a recognition that cutting speed 
is not the only factor in cost. Today, many shops 
operate their EDM machines 24 hours a day. seven 
days a week. much of the time with no operator in 
attendance. If a ram-type machme can produce. in 
two of three days, a finished steel mould of complex 
shape that is the mirror image of an easily machined 
graphite electrode, it can be the lowest-cost and even 
the fastest way to r-roduce it. 

A major advance has been electrode orbiting. first 
as an accessory and later built into either the machine 
ram or table. Essentially this causes the electrode to 
move in an orbital path in relation to the workpiece 
(or vice versa). The electrode. normally undersized by 
the amount of ;he gap clearance. is now undersized by 
an additional amount to allow for the orbiting. This 
permits more even electrode wear because more 
cutting is done with the sides of the electrode and le\!'> 
with the bottom and corners. The result is the more 
accurate control of finished dimension\ by adjust-
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ments to the orbital path, making possible the cutting 
of inside tapers, contoured sides and undercuts. In 
addition, the orbiting movement of the electrode helps 
to stir the dielectric fluid. improves the flushing of the 
cutting area. and speeds the operation. Orbiting also 
makes it possible to cut shapes different from that of 
the electrode. 

A next imp..lrtant improvement has been the addi­
tion "f computer NC systems to the ram-type EDM 
machines. More complex motior.s became possible, 
even the generation of complex shapes with rod­
shaped electrodes operating rather like end mills in the 
cavity. This also has made possible longer periods of 
untended operation. Some machines are equipped 
with automatic electrode changers, much like the tool­
changing features of a machining centre. In fact, with 
computer NC machines no orbiting mechanism is 
necessary because the orbiting motions can be pro­
grammed into the table movements. 

Wirecut machines arc always equipped with NC 
systems because the shape is generated by changing 
the position of wire and workpiece. Wirecut machines 
can only be used to make :xternal cuts on a workpiece 
or internal cuts that go all the way through the 
workpiece. and they now predominate in these appli­
cations. For internal work, a hole must first be cut 
through the workpiece with a rod electrode, either on 
a ram-type machine or with an accessory on the 
wirecut machine. The staning hole can be very small, 
typically 0.06 to 0.12 inches ( 1.52 to 3.05 millimetres) 
in diameter. Wire breakage is a big prohlcm with 
wirccut EDM, hence a major breakthrough came with 
the development of automatic rethreading machines. 
Such machines can stan a new cut automatically or 
restan one in which the wire has broken. For 
restaning, the machine must return to the staning 
hole, because it cannot push the wire through the kcrf 
of the cut, which will be only slightly wider than the 
wire. None the less, after restaning it can track rapidly 
through the programme to the point where it was 
cutting when the wire broke. 

Wirccut machines have greatly increased their speed 
since first introduced. While an initial cutting rate of 
l square inch (6.45 square centimetres) per hour was 
possible, today the top rate may be as much as 
30 square inches per hour. By using deionized water 
instead of oil as the dielectric fluid, cuts can be even 
faster and fireproof as well (an extra advantage if the 
operation is untended). However, the surface f.nish is 
better with oil. Some machines arc capable of auto­
matically switching between oil and water to suit the 
job at hand. Higher speeds arc the result of many 
small improvements, including improved spark para­
meters, finer servo-mechanisms, more efficient flush­
ing. and changes in wire and guiding systems [65). 

Ram-type EDM machines range in size from small 
machines for use on carbide cutting tools to models 
large enough to produce dies for an automobile roof. 
There arc many special machines to handle unusual 
configurations of the workpieet. notl'.bly for many 
parts used in jet engines. 

One shadow over the EDM process has been the 
question of whether the intense spark temperatures 
damage the surface, creating a recast layer that may 
affect the physical properties of the part being 
manufactured. As more was learned about the pro-

cess. it was found that this could be controlled by 
proper adjustment of the EDM operation. and today 
many of the production applications invoh-c nu.chin­
ing the superalloys used in jct engines. 

The same questionr. have been raised over the use of 
EDM to shape cutting tools made of carbide or 
polycrystalline diamond. If surface damage has oc­
curred, it may not be visible. Successful operation 
requires careful control of the power supply and 
quality techniques to minimize damage [66]. The 
EDM process is also capable of drilling very small 
holes. Some processors report routinely producing 
holes as small as 0.005 inches (0.127 millimetres) in 
diameter. The holes in fuel injector nozzles arc 
produced by EDM despite the slowness of the 
operation and the large quantity required; eventually 
lasers arc likely to replace EDM for mass production 
operations. 

Ram-type EDM machines arc produced in a number 
of developed countries, but more complex wirecut 
machines arc primarily produced in Japan and Switzer­
land, followed by Germany, Italy, Spain and Sweden. 
One developing economy that has substantial produc­
tion of EDM machines is Taiwan Province. Although 
most of its production is in ram-type machines 
without numerical control, it also produces ram-type 
and wirecut machines. Japan, which has the largest 
number of companies producing EDM machines, 
seems to be the largest producer. Table V.80 shows 
that most exports from Japan were in the form of 
wirecut machines in 1990, with funher information on 
the latter provided in table V .81. 

Among developing countries the greatest utilization 
of this new technology is in Asia, with little applica­
tion in either Latin America or Africa. There were 
notable increases in imports of wirccut machines by 
the Republic of Korea, Singapore, Thailand, and 
Malaysia. Table V.82 provides a more realistic indica­
tion of the worldwide distribution of electrical dis­
charge machines by combining the cxpons from 
Japan, Federal Republic of Germany, United States 
and Taiwan Province for all types of EDM machines. 

(b) l.Astrs 

The laser is unique in the variety of manufacturing 
jobs to which it can be applied; it can cut, drill holes, 
weld, heat-treat, alloy, clad, coat, strip, mark and 
dcflash. As a result, the use of lasers in metalworking 
plants is increasing. While no one laser can perform 
all of these operations, and the efforts to develop 
machine tools that use lasers to perform turning or 
milling operations have produced impressive demon­
strations, they have not yet found large-scale accep­
tance. 

The idea of creating an "optical maser" was first 
suggested in 1958. The maser began as a device for 
amplifying microwaves by the stimulated emission of 
radiation. The maser using light waves rather than 
microwaves, or laser, as the new device was called, 
soon eclipsed its parent. In effect, the laser consists of 
an intense beam of coherent light. All light is 
produced by atoms absorbing energy from an external 
source and emitting this energy in the form of photons 
of light. In the laser, the atoms arc excited to prodi.ce 
that intense beam. Amplification is accomplished 
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('llaoloaada al dollars) 

- Type al madame aad 
..... al lllipmeats 

l!conomir 1roupia&. Rua•lJPC Raa·rnc 

rcaioll. coaarry aad N•mbcr a•mcricai --.. ~Toral Paccalaje 

area al dcariurioll al •nits Wirulll COllUol COlllrol va1llc Illa re 

A. Dnclopcd -ia 

Norr• America 
Canela I 321 3SI 10 696 0.32 

..;J Uaired Srara 736 46664 11002 1290 Sl"6 27.49 

Watcna E"ropc 
Au. lria 1 173 173 0.111 

Bcl&i•• 6 211 211 0.13 

Dea mart 2 77 77 0.04 

FiDlaad 3 2S6 256 0.12 

France 6S 4000 73 40?3 1.90 

OcnaaaJ. Federal 
Rcpubliral 90I 52573 13443 2104 61120 31.76 

Ireland 1 271 271 0.13 

ltalJ S6 3 ISS 143 16 40&4 1.90 

Ncrbcrlands 3 2SS 2SS 0.12 

NonraJ 2 303 303 0.14 

Spaia S2 2 9Sl 2 9Sl 1.31 

Sweden 21 1604 1604 0.7S 

Switzerland 13 277 26 303 0.14 

United Kin&dom 107 6S23 410 140 7073 3.30 

Eaatcna Europe aad USSR 
Haa1ary I 41 41 0.02 

USSR 4 332 130 4S S07 0.24 

, Otllcr 
Australia 18 903 697 s 160S 0.7S 

Israel 2 211 211 0.10 

\ 
New Zealand 1 66 66 0.03 

Soatb Alric• s 317 317 O.lS 

Total, A 2022 121 S21 26937 3779 152 237 70.99 

B. DnclopiDI ccoaomica 

\\.' Latin America 
\~ Brazii 7 nl 721 0.34 

~ Colombia 2 IS2 1S2 0.07 .,, 

,. Alric• 

' Nipria 2 33 39 n 0.03 

Western Asia 
Iran (Islamic 
Republic ol) 9 I 32S 14S 1470 0.69 

Ali•, dcvclopi111 111artc1 
Hona Kona 91 3912 1590 14S 5 647 2.63 

India I 591 70I 1299 0.61 

Indonesia 2 in 172 O.OI 

Malaysia 25 1 336 735 103 2174 l.01 

Patiuan 4 42 42 0.02 

PllilippinCI 14 241 219 66 603 0.21 

Republic ol Korea 310 22421 1 2S4 779 24454 11.40 

Sinpporc 141 I 031 372 121 1524 3.97 

Sri Lanka 2 2 2 
Taiwan Provinec 100 7199 764 1663 4.04 

Tllailand 91 4954 2099 127 7179 3.35 

Ali•, cenrrally planned 
Cllina 12 511 430 40 1 051 0.49 

Totel,B 134 Sl 376 1279 1570 62 ll.S 29.01 

TOT AL, A and B 2156 173197 35 216 5 349 214 462 100.00 

S-t: D111ba1e ol Ille AAotiatiotl for Manufaeturina TccllllOlosy. McU.1, Vir&ioia. 
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\ Table V .11. EKpans flU9 J.,_ rl wirecllt dcctriml ...... -tirs, 
...... 1990 -

Economic grouping. Sumbcr Value Percentage 

region. roan try ol units (tbousand clollars) share Percentage 

and area of change 

destination 1988 1990 1988 1990 1988 1990 1988-1990 

A. Developed eeoaomies 

Sortll America 
Canada 13 s I 078 325 O.S9 0.19 -69.6 

t:nited States 706 S63 S9 282 46664 32.19 26.13 -21.3 

Western Europe 
Austria 3 217 0.12 

Belgium 6 s 394 2U 0.21 0.17 -26.9 

Denmark 2 2 114 77 0.06 0.04 -S3.2 

Finland I 3 SI 2S6 0.03 o.is 602.4 

France 30 61 2 374 4 000 1.29 2.30 61.S 

German). federal 
Republic ol S62 649 41922 S2 S73 26.S6 30.23 7.s 

Hungary I 41 0.02 

Italy S6 41 3 891 31SS 2.11 2.22 -0.9 

Sctherlands 4 3 ISi 2SS 0.09 O.IS 61.4 

Portugal 3 280 O.IS - Spain 21 S2 1409 2 9SI 0.77 1.70 109.4 

Sweden 17 28 '#S4 J 604 O.S2 0.92 61.I 

Switzerland 3 7 l?S 277 0.07 0.16 121.6 

t:nited Kingdom 117 98 8 761 6S23 4.76 3.7S -2S.S 

Eastern Europe and USSR 
t:SSR 14 2 194S 332 1.06 0.19 -82.9 

Other . Australia 28 13 l 900 903 1.03 0.S2 -S2.S 

Israel 2 211 0.12 

New Zealand I 66 0.04 

' 
South Africa 8 s 4SS 317 O.?S 0.18 -30.3 

Total. A I S94 I S48 132 310 121 S21 71.84 69.88 -8.2 

. 8. Developing economies 

\\.' 
Latin America 

Brazil 3 7 271 721 0.IS 0.41 166.I 

'~ Colombia 2 IS2 0.09 

Mexico 106 0.06 
, 
• 

\ 
Africa 

... Sigeria 33 0.02 

Western Asia 
Iran (Islamic: 
Republic of) 7 I 32S 0.77 

Asia, developing market 
Hong Kong 83 62 7 494 3 912 4.07 2.25 -47.8 

India 4 s 300 591 0.16 0.34 97.0 

Indonesia 4 2 513 172 0.28 0.10 -66.S 

Malaysia 2 12 178 I 336 0.10 0.77 6S0.6 

Philippines l 3 190 248 0.10 0.14 30.5 

Republic of Korea 140 184 IS 642 22 421 8.49 12.89 43.3 

Singapore SI 96 s 261 8 031 2.86 4.62 S2.6 

Taiwan Province 218 93 19 012 7 899 lil.32 4.S4 -S8.4 

Thailand llS 60 I 871 4 9S• 1.02 2.BS 164.8 

Asia. centrally planned 
China 6 4 1 017 S81 o.ss 0.33 ·42.9 

I Toral, B S30 S38 s1 ass S2 376 28.16 30.12 1.0 

TOT Al. A and B 2 124 2 086 184 16S 173 897 100.00 100.00 -s.s 

Souru: D111b1K of the Asaociation for M1nu(1C1uring Technology, McLean, Virg1n1a. 
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\ Tai* V .82.. &parts flldldriml MdluF -·· 
,._ 

1..-.aa-y. Pdalll ~al. T.._ ..._.__. t-... Sia-. lftl ; 
(Tliwaacls ol dollars) 

Ecooomir 1roupitl&. Gamaay, 
rqioll. COOIB try Federal Taiwaa Uailcd PaccataF 

aad aru ol datiaatioll Japan Repablicol Proviacc States Total sUIC 

A.. DncJopcd ~ia 

Sol'lla America 
Canada 696 194 301 3047 4 931 1.21 

United States SI 9S6 9 602 2 llS 71393 17_43 

Westcra Earopc 
A111tria 173 14 342 S03 IS 017 3.67 

Bc!Ji•m 30I 2 63S 13 3027 0_74 

Denmark 77 4 002 22 4101 1.00 

Fiala ad 2S6 S87 46 119 0.22 

fraacc 4 073 24 211 m 29131 7-12 

Germany. federal 
Re;>ublir ol 61121 1 922 1137 71 llO 17.SS 

Gibraltar 2 2 

Grcccc 16S 231 396 0.10 

lrclaad 271 201 479 0.12 

' - haly 4084 214S6 2 269 3S 3414S I.St 

Malta 333 333 0.08 

Netlacrlands 2SS 6437 223 33 6941 1.70 

Norway 303 211 11 S2S 0.13 

Portupl ... 7?2 l 610 0.39 

San Marino 7 7 

Spain 2 9Sl 3462 396 6809 1.66 

4iwcden 1604 2406 97 4108 1.00 

Switzerland 304 11674 6 11984 2.93 

.. United Kia&dom 7074 4119 2029 193 l341S 3.29 

Yu10&1avia 1 7S7 1 7S7 0.43 

Eastern Europe aad USSR 

\ Bul1aria 2258 2 2S8 o.ss 
Czechoalovakia 9 337 9 337 2.21 

Hungary 41 4 6S2 204 4197 1.20 

Poland 2034 2 034 o.so 
Romania 64 64 0.02 ._, USSR S06 8 Sil 9087 2.22 ' 

'~ Japan 4 077 1897 1 S48 7 S23 1.14 
~ 
~ .. , 

Other 

' 
Austr1lia 1604 160 481 2 24S o.ss 

... 15racl 211 66 145 422 0.10 

New Zealand 66 36 102 0.02 

South Africa 317 305 176 791 0.19 ... 

Total. A 152 2SI 14106S 15244 6 869 322 436 78.81 

B. Dcvclopi•& economies 

Lalin America 
Ar1cn1ina 13 169 112 0.04 

Brazil 7?1 253 35 1 009 0.25 

Chile 1 052 Sl 116 1 219 0.30 

Colombia 2 199 201 o.os 
Colla Rica SI St 0.01 

Ecuador 41 41 0.01 

Guatemala 13 13 • 
Mexico 4S4 351 761 1 SID 0.39 

Uru1uay 32 32 0.01 

Venezuela 4 29 33 0.01 I. 
f 

Alriu 
. ; 

Al&eria 2S 25 0.01 
(' -,. 

e11p1 651 27 61S 0.17 y 

Ghana 27 27 0.01 

Morocco I I 
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German,.. Economic ,roapi•J. 
n:,ioa. c:oun1ry and 
area ol dcstina1ioa 

federal Taiwaa United Pcrtta1agc 
Japan Republic ol Proviacc S1a1es To1al sllare 

Sigcria 7? 
Tunisia 
Zambia 
Zimbabwe 

Western Asia 
Iran (Islamic 
Republic ol) 1 410 

Iraq 
Kuwait 
Lcba-
SudiArabi.a 
S1riaa Arab Republic 
Turke)' 
United Arab Emirates 

Asia. dcvclopin' market 
Ban,ladcsb 

Hoa' Koog 
India 
lndoocsia 
Malaysia 
Pakistan 
Philippines 
Republic ol Korea 
Sin,apore 
Sri Lanka 
Taiwan Province 
Thailand 

Asia. ccnrrally planned 
China 
Democratic People's 
Republic ol Korn 

Total. B 

s S02 
1 306 

17? 
2 174 

42 
603 

24 4SS 
11 876 

2 
8 808 
7171 

IS2 

6S S8S 

IS 

342 
16 

26S 

6S9 

6 
2 

83 
7 

132 
S11 

31S 
720 

2 
633 
24S 

1 079 

4 

6 Sl6 

TOT AL. A and B 217 80 IS4 Sl9 

19 

IS 
21 
63 
78 

17 

s 664 

1 442 
1 S69 

84 
132 
218 

2085 
12 

992 

13 481 

29 72S 

1S6 
130 

72 0.02 
IS 

1 
19 

1 812 0.44 
16 
IS 
21 0.01 

327 0.08 
78 -0.02 

6S9 0.16 
18 

6 
11169 

1 389 
I 622 
3 87S 

697 
73S 

2S 144 
14 811 

16 
9 441 
8 41S 

2.73 
0.34 
0.40 
0.9S 
0.17 
0.18 
6.14 
3.62 

2.31 
2.0S 

I 231 0.30 

4 

1 054 16 706 21.19 

7 923 409 I U 100.00 

Sourc~: Database of' !he Associa1ioo ror Manurac1urin' Tcchno1c>&y, McLean. Virginia. 

within the lasing medium as the radiation makes many 
passes between mirrors through the medium. The 
external energy is applied either at a constant level to 
produce a constant-wave laser beam, or in a series of 
bursts to produce a pulsed laser beam. 

Thus a laser is a device for converting electrical 
energy into a coherent beam of electromagnetic 
energy, which may or may not be visible as light. A 
great many luing media have been developed inclu­
ding gas, liquid, and solid, but only four types have 
been applied in metalworking and two of these 
account for 90 per cent of the applications. The most 
widely used is the gas laser, called C01• This laser uses 
a mixture of carbon dioxide (to activate photon 
generation), nitrogen (lo reinforce it), and helium as 
the principal constituent (to cool it). It operates on a 
wavelength of 10.6 micrometres, and gienerates beams 
of the highest power well into the kilowatt range. The 
other three are solid state lasers: the ruby laser, 
neodymium-doped yttrium-aluminium-garnet laser 
(usually called YAG), and the neodymium-doped 
glass laser (usually called glass). The Y AG laser 
operate~ al a wavelength of I 06 micrometres and is 

capable of power output up to 400 watts pulsed, or 
600 watts constant wave. The Y AG laser beam can be 
focused to a much smaller spot (about one tenth the 
diameter of the C01). 

The beam generated by the laser is fed through an 
optical delivery system that delivers it to the work­
piece to provide the intensity needed for the operation 
required. The radius of the focused beam depends 
directly on the laser wavelength and the lens focal 
length and inversely on the radius of the unfocused 
beam. Because the focused beam radius remains 
nearly constant for some length, the spacing between 
the lens and the workpiece is not critical, as long as it 
remains within this length. Because the laser is a 
controlled heat source that operates when it is 
absorbed by a material, it is not effective on either 
transparent or highly reflective materials. Cutting 
speed varies considerably depending on the charac­
teristics of the material and the thickness being cut. 

The most widely used type of laser machine tool is 
applied to cuttinr sheets or plates of material on a NC 
table. Such machines were originally produced by 
adding the laser to a turret punch press. bul lister these 
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machin:s 111.·ere specially <icsigned to use a laser. 
Cutting begins by .. drilling.. a hole through the 
material. then mmring along a programmed path of 
the shape to be cut. A stream of gas. usually oxygen. 
is directed at the cutting point to assist burning and 
speed the operation. This gas also removes the molten 
metal and cools the workpiece. If a stack of plates is 
being cut. it also prevents the plates from welding 
together. This method is used as an alternative to 
punching. blanking. nibbling. and oxyacetylene or 
plasma-arc cutting. 

Metals such as steel. titanium. nickel, and some 
refractory metals and many plastics can be cut readily. 
Speeds of up to 600 inches ( 15.24 metres) per minute 
have been achieved in thin materials, but the speed 
drops off rapidly as thickness increases. The principal 
advantages of the laser lie not so much in the speed of 
cutting as the fact that complex shapes with sharp 
corners can be staned and stopped anywhere on the 
workpiece. Because of the very thin cut (typically 
0.04 inches ( 1.02 millimetres). sometimes as little as 
0.004 inches (O. IO millimetres)), there also is very little 
waste material. This results in a smaller heat-affected 
zone in the material and less distonion than with 
other methods. Other advantages arc that the cut 
edges arc square and often require no finishing; 
cutting tools arc eliminated; the cutting is free of noise 
and vibration; and cutting for many materials is free 
of fumes that must be controlled [67]. 

Most manufacturers of punch presses now also 
produce laser-cutting machines that arc offered as an 
alternative, and at least c nc manufacturer also offers a 
machine that combines both punching and lascr­
cutting. Because the laser staned as a laboratory 
instrument (the first applications were in precision 
measurement with the laser interferometer), there was 
some question as to how lasers would stand up under 
the more rigorous environment of an operating 
machine tool. However, this has not been as much of 
a problem as feared. The fact that lasers arc specifi­
cally designed for shop applications, some of them by 
machine tool builders, has produced sturdier lasers. 

For small holes in thin material the laser is a cost­
cffectivc competitor to drilling or EDM. Hole sizes 
range from about 0.0001 to 0.06 inches (0.005 to 
1.5 millimetres), but arc rarely used in materials that 
arc very thick. For such work the lower-powered 
YAG. ruby, and glass lasers arc generally used. 
Precision holes arc only possible in thin stock. In 
thicker stock, the hole is tapered, increasing in 
diameter from the point of beam entry to the exit. A 
recast layer also forms on the inner wall of the hole 
and can be a problem in some applications. However, 
the laser is used to produce air-cooling holes in blades 
for jet aircraft engines, and in this application the 
taper is considered an advantage. 

Most of the original laser-cutting machines were 
built on frames designed as turret punch presses. but a 
few years ago machines specifically designed to use 
lasers began to appear. There arc a number of fivc­
axis machines on the market; many of these have been 
developed into fully automatic machines that can be 
incorporated into flexible manufacturing systems. 

Lasers have also been evaluated for their use in 
turning operations. primarily either to soften the 
workpiece JUSt ahead of the cutting tool. or to 

demolish chips in automatic operation. but there has 
been little or no commercial application. 

A national research programme ~n lasers that began 
in Japan in 1977 has produced a laser system for 
flexible system dcvdopmcnt and led to the develop­
ment of 5-, 10- and 20-ltilowatt CO: lasers as well as a 
300-watt YAG laser. In the installation at Tsultuba, 
the beam produced by a JO-kilowatt CO: laser is piped 
to two separate work stations. One is off the produc­
tion line and has two 10-ltilo~-att proassing heads for 
cutting and wdding steel plate in thicknesses of up to 
0.8 inches (20.32 millimetres). The other station is on 
line md has two 5-kilo\"."3.ll processing heads for 
surface-hardening steel gears and weld~ng the gears to 
shafts. The 300-watt Y AG laser transmits the beam 
through optical fibres io two processing heads, one for 
chip-breaking in turning operations and one for 
dcburring machined gear teeth (68). 

In a research installation at a Westinghouse plant in 
the United States, the beam from a 25-ltilowatt CO: 
laser can be selectively piped to six different stations 
in the research area. Each station is equipped with 
modified machine tools or positioncrs for work­
handling (64). 

An ambitious cffon at applying lasers to a different 
machining operation is the Maho Lascrcav. a German 
machine designed like a milling machine, using a laser 
to cut complex cavities to a depth of 0.32 inches 
(8.13 millimetres). The 5-axis, computer NC machine 
with a 750-Watt CO: has a gas nozzle to expel the 
debris from the cavity. The machine has been under 
development and testing for several years, and has 
attrac::d attention as a possible method for die­
sinicing. By early 1992, six of the machines had been 
sold to plants in Europe and one to the Republic of 
Korea [69). 

The latest application of lasers is in '"desktop 
manufacturing", in which prototype pans of complex 
shape are developed from liquid or powder plastic by 
selectively curing the plastic by laser as the pan is 
formed, layer by layer, using da~a from the computer 
file, after the pan has been designed with a computer­
assistcd design program. Each pass of the laser 
selectively hardens the top layer in accordance with a 
slice through the part design. Another layer of plastic 
is applitd and the laser makes the pass in accordance 
with the next slice. The rapid-prototyping technique is 
attracting attention because it can greatly shorten the 
time to produce a sample part of a proposed design 
for testing. 

Lasers are being applied in a few European coun­
tries and in three countries in Asia. Table V.83 shows 
cxpons from Germany, Federal Republic 0f, Japan, 
and the United States, by country of destination. 
The unusual quantity exported to Belgium probably 
includes many re-export~. 

Machining centres continue to have the most impact 
on machine tools throughout 1hc world. Although as 
the technology has matured. technological develop­
ment is largely in terms of incremental upgrades and 
changes in design to reduce cost. Because the ma­
chini"g centre can be ~ replacement for so many other 
types of machines, an~ so many manufacturers ha~c 
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Tabk V ..1.1. l!zports cl luas amd ,..,._ ka8S for -me -leriall 

; r... J ..... tk Ulital Sta ..... ~. Fedcnl ....-c1. 1990 - (Tltouaacls of dollars) 

Eronomic cl'Ollpi•c. Germany. 
region. co.airy aad t:aircd Federal Pcttearase 
a~ of dcs11aarioo Japan Scares Repablic of Toral slla~ 

\ 
A. Dcwclopcd ccoaomics 

Sonia Amcnca ,. 
Canada ISO 2 991 3 .... 2.20 

-.; 
t:nired Sratcs 21213 21213 19.8" 

~ Western Earopc 
Austria 93 93 0.07 

Bclciam !8 023 61S 11638 13.0I 

Denmark 226 226 0.16 

Fialaad 20 20 0.01 

France 10 2 190 2 200 154 

Germany. Federal 
Repablic of ... , .. 2116 .. 747 l.33 

Italy 4 )1)3 2 ns 6 S38 4.57 

'.lotoaaro 29 90I 937 0.66 

Setbcrlands I 027 t 027 o.n 
Spain 23 221 244 0.17 

Sweden I 206 211 I 424 1.00 

Switzerland 412 412 0.34 

t:nited Kiacclom I 7S6 2S29 4 l?S 3.01 
Yugmlavia SB SB 0.04 

Eastern Europe and t.:SSR 
Czechoslc>Yallia 41 ... 0.03 
Poland 61 61 0.04 

l."SSR 17 17 0.01 . 
Japan 18 S2S Ill 11643 13.08 

\ Or her 
Ausrralia 339 123 462 0.32 
Israel 387 387 0.27 
Sourh Africa 237 237 0.17 

~ Toral.A S4 688 36 477 I 026 92 191 64.61 ' 
\\.' ~ 
'~ B. Developing economics ~ 

I.aria America ... 
Argentina 00 126 SS6 0.39 

" ~ 
Bolivia 22 22 0.02 
Brazil 6 743 7 .. 9 O.S3 
Colombia 106 106 0.07 
Dominican Repi:blic 17 17 0.GI 
Mexico 392 392 0.28 
Panama 96 96 0.07 
St. Kills and Sevis 94B 948 0.67 
Trinidad and Tobago 116 116 0.08 
Vene1uela 116 116 0.08 

Africa 
Egypt 72 72 o.os 

Western Asia 
Iran (Islamic 
Republic of) 344 344 0.24 

Saudi Arabia 17S 17S 0.12 
Turkey 20 20 0.01 
t:n11ed Arab F.mirllcs 184 184 0.13 

AS11. developing market 
Bantladcsh IJ 13 0.01 

Hone Kon1 210 13 404 13 614 9.9S 

lnd11 126 126 0.09 
lndones11 293 124 417 0.29 

Malay11a 3 S84 6S4 4 028 8 2611 S80 
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Ta~ \ .ll. 1 C•>nunucd I 

Germany. F.~K &fOUpiD&. 
~""'- coun1ry and 
area of clcs1ina1ion 

l."ni1ed federal Pcncn1asc 
Ja~n S1arcs Rcpabbc of Total sllarc 

Rcpabhc of KORa 6SU 30? 6141 4.IO 
S1ngapott I 304 141 i7S I 627 1.14 
Taiwan ProYincc 10?1 "l63 l? 391 1.69 
Tlla1land IS 1401 141S 0.99 

:\5aa. ccn1rally planned 
China l6S 799 1664 1.17 

To1al. B ?I S70 9641 19 132 S034S lS.32 

TOTAL A and B 76 ?SI 46120 20 ISi 14? S36 100.00 

5-rr. Da1abasc of Ille As.socia1ion ror ~ ... racl•ria& Tttbnology. ~CL.can. 
\"1riinia. 

gone into the business of producing them. the: compe­
tition is particularly keen. The m:mt trends have been 
toward machines that arc simpler in design and lower 
in costs. Japan is the largest singk producer of 
machining cmtres. However. substantial quantities arc 
also produced in a number of other countries. 
Table V.84 pro\-ides an indication of the dqrcc to 
which machining centres arc being adopted by com­
bining the exports from Japan with those from 
Germany. Federal Republic of. Taiwan Province and 
the United States. 

(dJ Numericall>· controlled lat"'s 

Like the machining centre. traditional NC lathes 
continue to offer significant technical refinements and 
to be one of the most import clements in developing a 
world-class manufacturing operation. NC lathes gene­
rally have turrets holding a number of tools that can 
be rapidly indexed to tring different tools to the 
workpiece. Many machines now have the spindle as an 
axis. meaning that the spindle can be stopped in the 
precise position programmed and indncd to other 
positions as required. Some of the tool positions in the 
turret provide for rotating tools. Thus. after a part has 
been turned. the spindle can be stopped and a pattern 
of holes drilled and tapped or milling operations 
performed. 

One recent addition is the development of machines 
with two spindles and the capability of transferring a 
workpiece between spindles. Thus a part can be 
turned on one end in the first spindle. then held on the 

finished end in the other spindle. while: the: operations 
are pcrf ormcd on the end that was gripped in the first 
spindle:. Such lathes have tool turrets for each spindle. 
and will have a spindle axis and rotating tools. 
permitting complete machining of a workpiece in one 
cycle:. 

Exports of NC horizontal lathes from Germany, 
Federal Republic of. Japan. Taiwan Province and 
United States arc given in table V.85 by country of 
destination and provide an indication of the extent of 
application in developing countries and areas. 

The short-term outlook is poor for the machine-tool 
industry. Although there are signs that the orders for 
machine tools in the United States may begin to 
recover in 1992. they are still declining in the rest of 
the world. In general. orders for machine tools tend to 
decline in advance of a recession and to lag behind in 
the recovery. 

In the longer term, there are large requirements for 
modernizing the production facilities in Eastern 
Europe and the former USSR in the next few years. 
and this may produce a surge in demand. On the other 
hand. the substitution of electronics for mechanical 
parts in manufactured products tends to reduce the 
demand for machine tools. In addition the develop­
ment of NC machine tools has so increased their 
productivity that fewer machines arc required than 
formerly for a given lcv:I of output. 

Table V.14. l~11port• a1-niaia1 matra r..,. Japaa. 

r"i 

GermaaJ, Pcdcral Rcpt1blic al, TanrH Prori8cc a-4 Uaitcd Scawa, 1990 
(Thousand dollars) 

Economic grouping. (itrmany. 
region. country and federal Taiwan l:nned Pcrccn1age 
area of dc111n•tion hpan Republic o( Province SlllCI Tor al share 

A l>evclopcd cconom1u 
Sorrh America 

C:anadai 15 11)1 .. 8)9 I 040 17 144 18 8S4 290 
l"n11cd S1a1es 2SS Sil l.~ )2) J) 897 304 732 n12 
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\ TaWe \·.u.1o·nt1nucl1 
~ - E~ic grot1ping. Germany. 

rqlOll. country federal Tai,.an t.:nitcd Percentage -. 
and arca Japan Rep•blic al Province States Total sllarc 

Taiwan Province ?6159 1 7S8 476 ?9 093 ?.17 

Tllailand 16 394 l soo l "36 164 19 494 1.45 

Asia. ccnirally planned 
China ? 9S6 lS 836 6 ?97 ?S 089 l.87 

To1al.B l?? 093 SO 7SO 10 836 18 849 20? S?7 IS.l) 

TOTAL.A and B 811401 385 319 87709 S6 616 Ii l 341 04S Ii 100.00 

Sourrr. Database al the Association for ~anufac111riag Tcc:llnology. Md..caa. Virgiai:a. 
l· Including some macllincs oot assigned l<> a rountry. 

Table V ..as. &ports cl awical malftll ...ar.lal lalks 
rioa Japma. aa-ay. Pcdaal .,.._cl, 
Tann• r-iaec ud Uaited saaia. 1990 

(Tbousands al dollars) 

- Economic groap1ag. Germany. 
~gioa. rouarry aad Federal Taiwan t:aircd Perccarage 

area of des1inari.:>n Japaa Republic al Province Srares Tora! share 

A. Developed economies 

~rrh America 
Canada 10 444 4 S60 1 364 13 349 29 717 l.99 

Greenland 106 106 0.01 

,. t.:ailed States 234 280 13 674 7 lSS 27S 3Q9 18.41 

Western Europe 
Austria 3 842 2S 49S 165 29 S03 l.97 

Belgium 94 128 19 733 6:?8 7 301 121 790 8.14 

Denmark 9 610 11 732 I 228 22 S70 I.SI 

Finland 10 992 8 261 I ?S? 20 sos 1.37 

F:ance 18 89S 89 JS? 6 8SO 1 7S? 116 849 7.81 

Germany. Federal ._, Republic cl lJ3 908 8 Jl7 802 143 027 9.56 

Greece SJ? SJ2 0.04 

'~ Ireland 73? 732 o.os 
llaly 27 86J 41 64S 7 814 710 78 OJ2 S.22 

.,, 
~alla 482 482 0.0J 

" 
'.'lie1herlands 12 J31> IS 8S2 6 482 160 34 830 ?.JJ 

... Sorway 2 S06 S4S 163 J 214 0.21 

Por1ugal Jll 864 404 SSJ I 268 0.08 

Spam 6 897 ?4 704 2 214 JJ 816 2.26 ... 
S11redcn ?S 04S Jl 2J7 2 SSB SB 840 J.9J 

s .. 111erland SJ 383 46 192 S86 100 162 6.70 

l:nited Kingdom 4S 707 JS 492 6 068 9 069 96 336 6.44 

Yugoslavia 99 6 196 lOS 6 400 0.43 
~ 

F~s1ern Europe and 
),-

t:SSR 
Bulgaria JSO JSO 0.02 

C1ecl105lov1kia s 626 S 76S 139 S 76S 0.39 

Hungary I 377 139 I Sl6 0.10 

Poland 12 412 12 412 0.83 ,,. 
l:SSR I 900 66 010 67 930 4.S4 .. 

Japan 8 664 632 2 299 11 S95 O.M 

Other 
Au11raha 14 888 I S96 96 2 2JO 18 810 1.26 

l1racl 2 225 296 ISB 265 2 945 0.20 

Sew 7.uland 8JS 835 0.06 

Sou1h Africa I 181 4 616 5 797 0.39 

Total. A 711 623 497 698 S4 134 38 320 I 301 97S 87.29 

.17f> ~ 
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f.cooom~ groapia&. ~!lllany. 

Federal Taiwan t.:nitcd Pcrrcntage 
region. coantf7 and 

area oC destination Japan Republ~oC Prov in« States Total share 

8. Developing -ics 

IAtin America 
Argentina 727 a 178 40 422 9 367 0.63 

Braul :? 032 4 760 IOI i S93 O.Sl 

Colombia 431 431 0.03 

Ecuado>r 40 I06 I46 0.01 

~cxico "'977 2 414 I 435 I 626 10 452 0.70 

Panama SI 51 
., 

Paraguay 22 22 

Suriname 72 72 ti 

Venezuela I 978 i73 2 ISi 0.14 

Afnca 
Algeria 2 IJS 2 IJS 0.14 

Egypt I 266 I 473 2 739 0.11 

Guinea 28 21 II 

Kenya 4 4 ti 

Tunisia 49 217 217 266 0.02 

t.:nited Republic 
oCTanzania 2 344 2 344 O.I6 

Zimbabwe 711 S4 76S o.os 

Western Asia 
Iran (Islam~ 

Republic oC) 129 17643 I7 772 1.19 

Saudi Arabia 43S 43S 0.03 

Syrian Arab 
Republic I 240 36 1 27S 0.09 

Turkey 2 73S 4 sos 836 8079 O.s4 

t.:nited Arab Emirates 3 3 ti 

Asia. developing market 
Hong Kong s I44 I 049 1068 7 261 0.49 

India 3 ISO 3 208 498 6 8S6 0.46 

Indonesia 7 S62 11 127 7 700 0.Sl 

!lotalaysia 6 398 1 227 -7 62S 0.51 

Pakistan 188 93S l 123 0.08 

Philippines 1 477 -1 477 0.10 

Republic or Korea 16 943 3 687 817 497 121 944 8.lS 

Singapore 19 742 127 41rJ 94 20 372 1.36 

Taiwan Province IS SOS 2 330 2S8 18 096 1.21 

Thailand 22 4SS I 14S 983 S6 24 639 l.6S 

Asia, centrally planned 
China I 812 3 619 831 6 262 0.42 

Total. 8 llS 369 60 962 7 S82 S S19 189 492 12.71 

TOT AL. A and 8 826 922 SSS 660 61 917 II 43 899 I 491 467 ti 100.00 

Snuttt: Database or the Association for Manu(ac1uring Technoqy. Mclean. Virginia. 
J/ Including some machines no1 assigned 10 a couniry. 

J. Food-processin1 machinery (ISIC 3114)* 

I. C ""'"' sh1111tio11 

(a) Rtf(iorral •ariatiorrs 

The world·s manufacturers of food-processing ma­
chinery currently face a variety of business conditions 
across different geographic mirkets and different 

•('Sll'lO acknn,.kdirr- lhf cnn1nbu11on of Andre,., Bax1rr of 

1hc f111armal '"'"' 

product sectors. This is to be expected in $UCh a 
heterogeneous industry which produces thousand! of 
different products for varied clients in both food- and 
drink-processing industries around the world. It is 
rare, however, for economic conditions to differ as 
widely as at present. and th~ downturn in certain 
important markets has come as a shock to many 
equipment suppliers. 

The United States market has been experiencing a 
recession for the past two years, while Australasia has 
also been very depres5ed. Conditions have been 
difficult in the United Kingdom. while 5upplier5 to 
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Lt'>lCrn Eurnpe and the former So\·iet Union are 
struggling becau'>e of current political and economic 
instability in that region. In Latin America. machinen; 
producers are findinF it difficult to expand sales. whil~ 
African sales are losing ground to Eastern Europe. 
Germany continues to grow at a vef} satisfactory 
pace_ and other markets in continental Europe are 
performing well. Elsewhere. there is continued growth 
in Japan and South-East Asia. with the latter benefit­
ing from the coincidence of population growth and 
economic expansion. China is recovering from the 
aftermath of the recent domestic political unrest. while 
the market in Western Asia as picking up after 
interruptions caused by the 1991 war in the Persian 
Gulf. RecO\·en has been svmbolized bv the order 
placed with APV Pasilac in i991 for the ~ebuilding of 
the Kuwaiti-Danish Dairy, the most modern in 
Western Asia. 

The recession in the United States has co:ttrasted 
with good market conditions in the mid- to late-1980s. 
and indicates that the dose links of equipment 
suppliers with a basic industry such as food-processing 
cannot insulate them completely from the malaise that 
has beset other suppliers of capital equipment since 
1990. In the case of the United States market. food 
processors have been wary of purchasing new capital 
equipment because of a lack of confidence in the 
economy generally. and also because of their need to 
reduce debt. resulting from some of the highly 
leveraged take-overs experienced by the food induslry 
in the 1980s. However. while conditions in such 
markets have been harsh in comparison with what 
food equipment suppliers had been used to. thev are 
by no means as depressed as in other engine~ring 
branches. The long-term trends that stimulated. in the 
mid- l 980s. a real increase in equipment sales in the 
food industry in developed countries remain generally 
farnurable to equipment suppliers. 

Among the major factors that have influenced the 
industry over the recent period are five in particular. 
spelt out below: 

(aJ Food manufacturers an Europe and North 
America arc moving to rationalize production in order 
to increase efficiency. The concentration on bigger 
facilities requires larger. faster-running and more 
heavily automated equipment; 

(h) Food manufacture is becoming increasingly 
international as consumers become more cosmopoli­
tan. In the EEC. single market reforms being inrro­
duced at 1he end of 1992 are encouraging pan­
European production by 1ransnational corporations 
such as Unilever and Nestle; 

(CJ Food producers now want equipmenl !hat can 
be adapted quickly to changing market requirements. 
This is panicularly necessary for products such as 
\nack foods and ice-cream. but is a mixed blessing for 
machinery suppliers used to selling specialist machines; 

(dJ Recenl \Cares over lisieria and salmonella 
con1amina1inn of ~ome processed and packaged foods 
have belatedly forced food manufacturers to re-equip 
their plants with modern, redesigned plant leading to 
higher development costs for processors and equip­
ment \Upplien. This is a further argument for more 
advanced process control systlms; 

. -.-

(e) Rising living standards in countries of the 
Pacific area in particular have filtered through to the 
equipment supply industry. as consumers switch to 
more value-added processed foods. 

These trends. an various permutations. underpin 
business conditions in specific product sectors. and are 
helping to offset weaknesses caused bv external 
factors. One of the main sources of gro;,..th in the 
industry is beverages. becau:;e of growing demand in 
the Pacific area. particularly for soft and carborated 
drinks. Demand for juice production equipment is 
also rising by between 2 per cent and 10 per cent a 
year. reflecting the internationalization and rationali­
zation of production. especially in Europe. and a 
demand for less manipulated. additive-free juices with 
better quality. 

The ice-cream equipment branch in Europe has also 
been buoyant in recent years. as large producers such 
as Unilever move to pan-European production. and 
consumers demand more processed products. In this 
branch East Asia has also been buoyant. but condi­
tions in the United States market. which remains 
primarily geared to bulk. lower value-added products. 
are stagnant. In fats and oil production machinery. 
the strong growth in East Asia has been offset in the 
past two years by the total collapse of markets in 
Eastern Europe and the former USSR. 

In 1hc closely related food-packaging equipment 
and materials branch. a similar pattern emerges. and 
the industry is benefited indirectly by the success of its 
customers. who are waiting for economic recovery. 
Again. the industry is bei11g underpinned by long-term 
trends in food packaging, and in particular aseptic 
packaging. another reflection of the extent to which 
health and hygiene issues arc having an impact on 
equipment and material suppliers. The profitability of 
the food equipment industry is hard to gauge. because 
so many 0f the suppliers are privately owned and do 
not disclose financial results. In general. however, 
margins on equipment sales are tight. and have been 
squeezed further by business ;onditions in some key 
markets. 

(h) Production 

The food manufacturing equipment branch has 
always been dominated by European and North 
American producers and is likely to remain so for a 
variety of reasons. According to one recent estimate. 
between 80-90 per cent of total "'orld production 
of food-processing and packaging equipment is lo­
cated in the region comprising member countries of 
the Economic Commi~sion for Europe (all European 
countries, Canada, the United Slates and since Julv 
1991. hrael) [70). Tabk V.1!6 gives an ~stimate c;f 
global market range in t11e reg1011 of S 17. 7 billion to 
$20.5 billion for 1989. However, it is important to 
note that this markt't definition includes packaging 
equipm~nt; s(', ne offic;al statistics keep packaging and 
proces.,inl<t equipmenl \eparatc [71 ). Packaging ac­
counts for aro!.lnd one si;11th or one seventh of :he total 
market. 

As can be seen from table V.86. Western Europe 
represents the biggest market. but ih machinery 
producers al~o ~upply other markets. Another report 
on the Western Furopean food equipment industry , . 
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eqei; at. I"' 
E• ()lloauc lroupinl. Es1ima1cd market sitt Pcr.:e!:ta~ 

rciion and country (billion dollars) sllarc 

\o'es1em Europe 6.0 • 6.S 33.9 • 31.7 

Sortb America 3.6. 3.1 ?0.3. 11.S 
14.1 • 14.6 t:SSR 2 . .s. 3.0 

Japan ?.I • 2.2 11.9 • 10.7 

Eastern Europe l..S. 2.0 1..5. 9.1 
11.l. 14.6 Rur oi 1bc world 2.0. 3.0 

TOTAL 17.7 ·20.S 100.0 • 100.0 

Sourer: Institute ol Food Studies and A&roindustrial Dnclopmcnt, 

Horsbolm. Denmark. 

estimated 1989 production at Sl3.6 billion. While 
there ma\· be some statistical discrepancy between the 
two rcp~rts. the major equipment suppliers believe 
that Europe accounts for around three quarters of 
world production (72). Within Western Europe. Frost 
and Sullivan estimate 1hat Germany accounted for 
40.5 per cent of production in 1989. more than three 
times as much as the 15.3 per cent share registered by 
ltalv. As shown in table V.87. the share of production 
of ~nitcd Germanv is estimated to rise to 59.3 per cent 
of Western European produc1ion by 1996; this pro­
duclion depends on the future technological leader­
ship. degree of marker influence and posi1ion of 
Gcrmanv at the centre of the European Community. 
Norther~ European countries arc particularly domi­
nanl in dairy- and meat-processing. while Italy has a 
strong position in packaging machinery. 

In contrast. table V.88 shows that the value of 
shipments in the United States decreased by 0.7 per 
ccn1 in real terms between 1987 and 1991. This partly 
reflects the recession which started in 1990. and the 
fact that United States industry is likely to grow in the 
long term. United States productil)n of equipment is 
highlv diversified and is spurred to a great extent by 
the ;apid introduction of new products into the 
domestic food svstcm. Not surprisingly. North America 
largely manufactures equipment for cereal-based foods 
and meat-processing equipment . 

In the former USSR a large number of different 
kinds of machines and equipment arc produced. While 

Table VA7. Productinn of food-proce\\iftK 
equipment in We~em F.arope, 19119 and 1996 

(Pcrcenragc) 

Counrry 1989 19961.i 

Ciermany~ 40.S .59.J 

Italy 1.5.3 11.7 

t·nued Kmgdom )1).2 6.9 

France 8.0 .S.3 

Sweden 7.7 4.9 

Rnl of Europe 18.3 11.9 

TOTAL 100.0 100.0 

.fource· ln~111u1e or food S1ud1e1 and 
:\gro1ndu5lriai ~velnpmcnr. llonholm. Denmark. 

I f'MeCUI. 
~ l'H19 figure for 1he former f'edcral Republic of 

(icrmany. 1996 figure for un1fcd Cicrrnany. 

- -----

this means that flcxibilitv is often difficult to obtain, 
table V .89 shows that the production of equipment 
has risen in value in the former USSR. As for 
employment within the food equipment industries of 
the main producing countries. the share of cmpl~y­
mcnt in food-processing machinery and packaging 
industries has been estimated at some 3 per cent c·.f 
total employment in the food industries of the region. 
That would amount to about 300.000 people out of 
some 9 to 10 million (70). 

(c) Trad~ 

Just as Europe is the dominant producer of food­
manufacturing equipment. so is it the leading exporter. 
Much of the world's food-processing and packaging 
machinery and equipment arc produced in the coun­
tries where thcv arc installed [70). For example. very 
limited import~ or exports arc registered in ! .ipan. 
Important net exporters include Denmark. Germany, 
Italy. Netherlands and Switzerland,_ while most d~­
vcloping countries arc important net importers, even tf 
their national markets arc limited. 

The Economic Commission for Europe (ECE) 
estimates total annual world trade at about $8 billion 
to $9 billion and some of the major trading countries 
arc shown in table V.90. While the major part of this 
trad-: is between ECE member countries, developing 
countries arc gaining importance and should be seen 
as a long-term growth area [70). Figure V.28 illustrates 
the extent of market shares in the industry for the 
10 major exporting countries in 1989. Germany is 

Figure V.28. Ten i.rgest exporters of 
food-processing ruchlnery, 1989 
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Tllbk VA Trnib 8lld fona5h flir ~ _...., ill tM t:llilM Sbm. 1"7-1"2 
(Millions oC dollars) 

Percentage change 

1987- 1990- 1991-

hem 1987 199()!! 1991!!1 199:?S' 1991 1991 1992 

Industry data 
Value oC l 971 2 165 2 340 18.7 7.1 

shipments!! (l 971) ( 1 908) (l 957) (2 036) (-0.7) (2.6) (4.D) 

Total employment 
(thousands) 19.2 18.7 l!>.8 -:2.s -10.2 

Prod ucl ion workers 
(thousands) 11.8 10.9 9.6 -18.6 -11.9 

Average hc.-urly 
earnings 11.32 
Capital upcnditure 47.4 

Product data 
Valueol 1 735 I 834 2 071 19.4 7.1 

shipments£/ (1 735) (I 689) (1 732) (1 801) (-0.2) (2.5) (4.D) 

Trade data 
Value oC imports 504 561 573 11.3 2.1 

Vabe or exports 588 617 641 4.8 3.9 

Sauret: United States Department oC Commerce, /ndusrria/ Outlook /992 (Washington, D.C.. 

September 1991). 
Nott: Figures in parentheses represent values in 1987 United Stales dollars. 
1.' F.s1ima1es. ucept for imports and exports. 
!!/ Estimates. 
£i Forecasts. 
~ Value of all products and services sold by establishments in the food-products machinery 

industry. 
£i Value or products classified as food products machinery manufactured by all industries. 

Tllblc V.19. Prodvdion of food-pronssilla ~ ill 
selec"ed tlllllllriH of Ea.Uen Emupe ud tlie USSR, 1-.1ta 

(Millions or units of national currency) 

Percentage change 

Country 1980 1985 1987 1988 1980-1988 1987-1988 

Bulgaria 41.5 79.7 76.7 74.0 55.8 -3.5 

Czechoslovakia 953 1 479 1 432 I 396 46.5 -2.S 

German Democratic 
Republic 669 151 774 857 28.1 10.7 

Hungary 1 201 I 807 I 766 I 576 31.2 -10.8 

Polandll 11 856 12 368 11 781 

l:SSR!!I BOS I 060 I 124 I 330 65.2 18.3 

TOTAL 15 S32 17 SSl 16 954 s 233 ·66.3 ·69.1 

Souru: Statistical Ytarboolc o/CMF.A MtmMr Countrits 1989 (Moscow, CMEA, 1989). 
11 Data for 1980 and 198S in 1982 zlotys a11d as from 1986 in 191'4 zlotys. 

Percentage 
share 
1988 

1.4 
26.7 

16.4 
30.1 

2S.4 

100.0 

!!I Including spare parts. Data for 1980 in 1975 roubles and as from 198S in 1982 roubles. 

- -.-

comfortably ahead with exports of $800.8 million, 
followed by Italy at SS7S.S million, the Netherlands at 
$433.8 million. and the United States at $430.4 million. 

With regard to Western European trade flows, table 
V.91 estimates 1989 production at 6SS,038 tonnes and 
consumption at 503.S70 tonnes [72). Imports are 
relatively low at 34,242 tonnes, and are for direct sale 
to end-users. or used as a component within an 
integrated system. Given an e"port level of 213,SOO 
tonnes. as table V.91 shows. less than 35 per cent of 

production by volume is exported from Western 
Europe. As for the source of Western European 
imports of food-processing equipment, table V.92 
illustrates the self-sufficiency of the European market, 
with 7S.S per cent of imports coming from within the 
EEC and only fl. I per cenl imported from the United 
States. 

In relative terms, howev:r, the United States com­
pares well with Europe in terms of international trade 
activity. with expom 10 some ISO countries account-

.. 
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Telllt V.91. Eqelts el.....,._,.,_....., et sdlded ~ 1,._1,., 
(Thousands ol dollars at current pricu. r.o.b.) 

Region and 
country 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

EEC 
Belgium 31247 SI 665 39 010 30 214 40593 34196 33133 41 211 73738 53 867 
Denmark 87 770 86651 86 272 82435 79 60S 96 OSI 13S 666 13S lSO 192 818 2S3 308 
France 182 70S 161 437 122 601 116 087 96 533 104 721 119 942 180 oss 181 103 196 oos 
Germany 434 736 384 914 374 030 351 S32 337 S70 364 541 S29 SSO 68S 653 788 377 800 832 
Italy 200 408 228 934 234 036 231 745 223 350 288 724 352 440 411 209 474 043 S7S 478 
Netherlands 166 300 154 04S 154 672 158 461 174 354 202492 247 309 318 020 411479 433 793 
Spain 34 427 31 036 34 S93 20 209 24 687 24 297 35 276 46 373 S8 272 64 904 
United Kingdom 223 S14 201 191 164 434 130 264 131 008 ISi 013 1S8 659 149 367 238 S67 227 748 

EFTA 
Sweden 34S96 30 S69 23 330 25992 30424 32486 40 356 38061 47 212 42497 
Switzerland 123 236 137 808 136 320 114 984 IOS 890 112 430 180 340 192 290 2S8 688 2S9 681 

North America 
Canada 24 974 28 652 2S 872 42882 28 4SS 39438 36024 32 825 34 844 JS OS6 
United S1a1cs 332 154 390 437 361 83S 302 272 298 40S :?70 560 268 278 331 114 384 SS7 430 384 

CMEA 
Czechoslovakia 120 671 178 969 294 423 184 416 218 S49 243109 
Poland 150 384 137 670 74196 79 637 98 479 9S 124 as 371 59 700 

OtherV 
Australia 13 811 19 373 9 788 11471 9 249 11 S60 12 980 22232 27123 34 644 
Japan 39 963 70 S23 Sl 793 93 309 73 SSS 102 07 109 747 96 410 118 237 lSB 6SS 

Sourc~: Economic Commission for Europe, d111bate of the Industry and Technology Division. 
al Non·membcrs of the ECE. 

Tole V.91. Watem Earupan exports aad imports of food· prottsshll 
equipment as a perrmap of tommtption and prududion, 1919 

Percentage of imports Percentage of exports 
Region or 
country of In total consumplion In total consumption 
origin or In total consumption valued at 11 OOS In 101al consump1ion valued a1 13 647 

desrination of S03 S70 1onnes million dollars of 6SS 038 tonnes million dollars 

Japan 0.4 0.6 0.8 l.(i 

t:nited S1ates 1.4 1.7 4.2 4.1 
Eas1ern Europe and lJSSR 0.2 0.1 2.6 2.7 
Rest of lhe world 4.8 4.4 2S.0 22.l 

Soun:~: Tht £urofXa" Marlen for lmlustria/ Food Proassillg Equipmmr (London, fros1 and Sullivan, 1990). 

Table V.'2. Sourns of Western 
Earopean imports of food. 
protts5ill(ll equipment, 1915 

(Percentage) 

R~gion Imports 
and 

country Tonnes Value 

EEC 79.S 7S.S 
Uni1ed Stares 4.3 6.1 
Japan 1.3 2. t 
Eas1ern Europe 
and USSR 0.6 0.3 

Other 14.3 16.0 

TOTAL 100.0 100.0 

Sourct: Tht European Marlrn for 
/ndustTiol Fnod Proassillg Equipmntt 
(London, Pros1 and Sullivan, 1990). 

ing for about 30 per cent of product shipments in 
1991. Exports from the United States in 1991 rose by 
S per cent to an estimated $617 million (see table V.88), 
with Canada retaining its traditional position as the 
leading importer of United States machinery. The 
relative weakness of the dollar over the past two to 
three years has helped exporters, and might have 
presented tougher competition for European produ­
cers were it not for the fact that the two largest 
manufacturers in the United States are APV and Alfa· 
Laval. These two companies have the opportunity to 
sell from within the United States. 

Mexican imports from the United States rose about 
40 per cent in 1991, reflecting the country's strong 
growth in agribusiness, while other top-ranked export 
markets for United States machinery were Japan, 
United Kingdom, Netherlands, France, Republic of 
Korea. Germany and Australia (71 ). At the same lime. 
United States imports of food products machinery 
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rose by ! I per cent in 1991 to an estimated $561 mil­
lion. the leading suppliers being Germany. Italy, 
Netherlands. Japan and Switzerland. Higher imports 
of food-manufacturing equipment indicate increased 
internationalization of the United States food system. 
In product terms. both exports and imports were 
headed by bakery ovens or baking equipment. pasta 
machinery and meat- and pouhry-processing 
machinery. 

As shown in table V.93. the two countries with the 
best engineering reputation and infrastructure in 
Eastern Europe. Czechoslovakia and the former 
German Democratic Republic. are the only ones to 
have consistently managed a significant trade surplus 
in food-manufacturing equipment. although Poland 
posted a small surplus in 1988. However, the unifica­
tion of Germany and the privatization of industry in 
the former German Democratic Republic have changed 
the picture radically. What is left of the equipment 
sector of the former German Democratic Republic is 
grouped around the Nagcma Kombinat, destined to 
become. at best. a source of low-cost manufacturing 
to suppliers in the former Federal Republic of 
Germany rather than an exporter in its own right. 

The former USSR has run a heavy deficit in food­
processing machinc:-y since 1980, with insignificant 
exports to countries such as Cuba, Mongolia and Viet 
Nam outweighed by imports. As with the countries of 
Eastern Europe. the foreign trade of the USSR mainly 
took place within the former CMEA, and the same 
countries previously supplied more than 80 per cent of 
the import needs of the former USSR. The collapse of 
CMEA and of the USSR itself has created uncertainty, 
but with imports apparently covering about a half of 
total demand, suppliers in developed market ccono-

Table V.93. faport~ and imports of food-prottSsi111 
mathinery in selttted countries 

of •:.stem Europe and the t:SSR, 1980-1981 
(Millions of roubles) 

Coun1ry 1980 1985 1986 1987 

Bulgaria 
Ex pons 27.5 58.6 46.1 S2.I 
Im pons 28.6 57.9 70.3 80.5 

C1echoslovakia 
Exporu 30.9 18.6 18.4 18.9 
Imports 32.4 72.5 69.0 75.7 

German Democraw Republic 

1988 

67.1 
90.7 

21.7 
90.3 

hpor1s 18.9 25.2 23.6 25.5 27.0 
lmporu 69. 7 59.4 77.3 79.2 11.4 

Hungary 
Exporu 73.8 14.4 10.5 11.5 13.5 
lmporu 19.1 23.5 26.3 28.7 34.8 

Poland 
Exporu 11.4 15.7 10.9 12.4 14.0 
Imports 89.8 83.S 10.5 12.5 13.5 

t.:SSR 
Expor1s 12.0 73.6 86.9 10.9 84.4 
lmpor15 45.S 83.0 70.0 68.7 77.8 

Sn11ru: Stan.rrrca/ Ytarbook of CMF.A MtmlNr 
Cminmt.1 19119 (\foKow. 1?8?). 

- ---
mies arc keen to fill the vacuum left by suppliers in the 
formerly centrally planned economies such as Nagema. 
Apart from CMEA countries. the most important 
suppliers to the former USSR were Germany. Federal 
Republic of. Italy and Finland. 

2. Tiie m111111/11t:t11rilrg c11p11city of i~lopilfg cOlllltries 

(a) Recent trends 

In many developing countries. the industry consists 
of a subclass of small companies producing simple. 
stand-alone mactiincs for use by a food industry that 
is often similarly fragmented. Such machines. pro­
duced on a small-scale workshop basis. are often 
designed for the specific food needs of the country or 
locality concerned. and arc not part of the internatio­
nal market for food-processing equipment which 
serves mass producers of food. At this latter level. the 
contribution of NlCs and developing countries to 
total world production is small, and technology is 
generally at a low level. The market for food­
proccssing and packaging equipment outside North 
America, Western Europe, Japan and Eastern Europe 
and the former USSR accounts for $2 billion to 
$3 billion out of a world total of $17. 7 billion to 
$20.5 billion. As shown in table V.86, however, the 
developing countries· share of their own market is 
significantly less, because of the impact of imports 
from Europe, North America and Japan. 

When considering the manufacturing capacity of 
developing countries for food-processing equipment, a 
distinction needs to be drawn between the manufac­
turing subsidiaries of companies based in developed 
market economics, on the one hand. and indigenous, 
locally owned equipment suppliers on the other. Only 
the very largest suppliers based in developed market 
economies. such as APV, Alfa-Laval and Buhler. have 
manufacturing subsidiaries in NICs or developing 
countries, with Brazil and India a favoured location. 
The equipment produced in such subsidiaries may not 
be state-of-the-art technologically, but it is designed to 
comply with more sophisticated production lines 
made in Europe and to play an integral part in the 
companies' global manufacturing strategy. 

Alfa-Laval has two manufacturing plants in India 
and a well-established distribution network as well. 
The plants produce a range of equipment including 
tanks and the simp'cr types of separators. which have 
applications within and beyond the food industry. 
Increasingly the role for such plants could be to 
produce types of separators and heat exchangers that 
have been superseded elsewhere by more modern 
designs. Their application would be in the simpler. 
smaller equipment with which Alfa-Laval has had 
considerable success in developing countries and 
which brings a competitive advantage. From the early 
1980s, it lost dominance of the Brazilian food· 
separator market after its rival Westfalia decided to 
produce its entire range of separators there. Fortu· 
natcly for Alfa-Laval, customs duties arc being re· 
duccd, and in 1991 it sci itself a goal to win back a 
SO per cent share of the market in three yrars. 

Buhler, the Swiss machinery group. notes that the 
main purpose of local manufacturing plants is 10 

overcome trade restraints such as customs barriers, 
I 
r 
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lack of foreign currency. or the requirement of 
fulfilling local manufacturing quotas. The facilities 
require a large amount of know-how transfer and a 
considerable investment in training to ensure the 
necessary quality standards. 

As for the indigenous suppliers. within a generally 
low to medium technological capability. there are 
variations in skills lc\·cls and in tnc ability of countries 
to be self-sufficient in food manufacturing equipment. 
Indonesia. for example. produces only about 20 per 
cent of the $250 million of food-manufacturing equip­
ment it needs C\cry year, and a similar figure applies 
for most other developing countries. Among Asian 
NICs. Singapore has been expanding its food machi­
nery industry. and has had some success exporting 
mainly to neighbouring countries in South-East Asia. 
while retaining some equipment for internal purposes. 
ln global terms, however, exports from Singapore arc 
quite insignificant. running at less than $20 million a 
year. It is noteworthy. however. that countries which 
make even such modest efforts to build up a food 
equipment industry soon enter the international market 
to achieve greater returns for investment in a relatively 
specialized area of manufacturing. Exports from 
Argentina were running at about $5 million a year in 
the late 1980s. and went mainly to neighbouring Latin 
American countries. They compare with imports of 
around three times that amount, with the United 
States accounting for a third of the total. In the longer 
term. China is expected to become a significant 
producer of food manufacturing equipment. but in the 
immediate future it can only satisfy simpler equipment 
needs internally. 

(b) Prospects for growth 

Given potential increases in population growth it 
might be thought that the indigenous food-manufac­
turing equipment industries could be expanded in line 
with the food-processing industry itself. However. the 
food-processing industry in developing countries ac­
counts for only about 15 per cent of the world market, 
and while growth rates for food processing arc high in 
some countries. it will be at least another decade 
before the industry accounts for 25 per cent cf the 
world market. While this is an attractive prospect for 
equipment suppliers based in developed market eco­
nomics, it is not leading to any surge of interest 
among indigenous suppliers. In any case, population 
growth in itself will not necessarily benefit the 
equipment suppliers. unless it is accompanied by 
higher per capita incomes. In subsistence economics 
the majority of the current population survive on 
unprocessed foods and will continue to do so for some 
time. 

The food equipment industry is unlikely to grow 
significantly in most developing countries. with some 
exceptions such as China. because new technologies 
and the indirect impact of food quality and environ­
mental pressures have raised the costs of entry to the 
food-processing equipment industry. The advantage 
that the South might have in terms of lower labour 
costs is now less relevant for an industry that is 
becoming ever more capital-intensive, while the long­
term investment in manufacturing capability and the 
design and production expertise of individual em­
ployees cannot be replicated quickly. 

. ---- -

Furthermore. there arc more important and more 
sensible priorities for industrial growth in d~\'Cloping 
countries. Because of the specialized nature of food­
manufacturing equipment. it is difficult to achieve the 
kind of volume production that most developing 
countries look for from their industrial development. 
and thus the potential benefits from high-volume. 
labour-intensive production arc not avai'ablc. How­
ever. equipment suppliers based in developed market 
economies say that subcontractors could aid equip­
ment suppliers in developing countries. if they can 
raise management expertise. This would raise local 
content levels in larger food-processing plants built in 
developing countries above their current low levels. 

(c) Equipment import potential 

The demand for food-processing equipment is 
linked to the growth prospects for food processing in 
developing countries. There arc several factors w:V.th 
influence the potential imports of this equipment. 
First of all. there arc immense regional variations, and 
companies based in developed market economics have 
clearly targeted countries in Latin America and 
particularly in the Pacific area where prospects for 
growth in gross national product arc considerably 
higher than in Africa. Once a country becomes more 
prosperous and demand for more sophisticated, pro­
cessed food arises, so the demand for machinery 
grows. There arc constraints, however, on growth 
caused by factors well beyond the control of suppliers. 
In India, there may be a population of some 60 mil­
lion to 70 million people prosperous enough to be 
considered targets for a sophisticated food-processing 
industry. but reaching this target market is a chal­
lenging prospect in a country of such a size. 

Secondly. equipment suppliers based in developed 
market economics have to be careful about intellectual 
property rights in countries such as China. There have 
been a number of cases of duplication of simpler 
equipment from developed market economics in China 
and the former USSR. although there is no evidence 
of "passing-off' (or counterfeiting) as has occurred in 
other engineering industries. Over the long term there 
might even be some benefits for suppliers based in 
developed market economics from this unofficial 
technology transfer. if it helps to build the developing 
countries' manufacturing base for less sophisticated 
equipment. 

Thirdly, the food equipment supplier has 10 gear the 
supply of equipment to the level of technology and 
infrastructural support present in the market it intends 
to serve. This may imply supplying dated technology 
:mtil these markets reach the level of sophistication 
required to benefit from the latest techniques avail­
able. This holds true in Eastern Europe and the 
former USSR, as well as the NICs and developing 
countries of Latin America and the Pacific area. The 
installation of a large full-scale aseptic dairy could 
fail, if a local dairy industry is at the level nf small 
farm production and distribution of raw milk. Some 
problems that could arise include the lack of an 
effective collection method for raw milk. the rejection 
of the end-product by the consumer due to the 
different taste of the processed milk, or the unavail­
ability of support materials such as the films required 
10 make the aseptic packages. 
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In some urban area... there is still demand for large 
plants. In 1991 the Beijing Huaguan Dairy, worth 
156 million y•1an renminbi, was commissioned in the 
Haidian district of the Chinese capital, four years after 
construction began. with capacity to process 150 ton­
nes of raw milk daily into end-productS ranging from 
milk drinks to cheese and ice-cream. VMF Stork, the 
process plant manufacturer with headquarters in the 
Netherlands, was the general contractor. and much of 
the equipment, including the process control system, 
came from the German company Tuchenhagcn. For 
rural areas, however. equipment suppliers based in 
developed market economics have come under pres­
sure from aid agenc.ics to provide equipment that 
would be more suitable for regions with poor infra­
structure. where there was a need to stem population 
drift from rural to urban communities and to provide 
necessary amounts of animal protein. The response of 
Alfa-Laval was to begin the production of mini­
dairics, small, simple dairies built around an easily 
serviceable 900-litres-per-hour pasteurizer with heater, 
cooler and tank. The only infrastructure required is 
power. which can be provided by generator water, and 
a waste outlet. 

The intention is for mini-dairies staffed by the 
owner and one or two helpers to produce good-quality 
milk and other dairy products for supply to the 
neighbourhood, w!th long-life productS perhaps being 
sent to the next village. To date, AJfa-Laval has sold 
about 100 mini-dairies, mainly to developing coun­
tries, and has recently been finding a market for them 
in Eastern Europe and the former USSR. Profit 
margins on equipment costing $150,000 to $250,000 
arc low. but the current stagnation in infrastructural 
development in parts of the developing world suggests 
10 Alfa-Laval that prospects arc bright for further 
sales. In any case, there is an clement of trade politics 
involved in such sales, which could open the door to 
the sale of so-called village dairies (the next step with 
a capacity of 20,000 litres per day) or much larger 
urban plants. 

More recently Alfa-Laval has extended the concept 
into mini-juice plants and mini-ice-cream plants, aided 
in the latter case by its acquisition of the Italian 
supplier Mark in 1989. The company is now working 
on a development project to deliver entire ice-cream 
plants in containers which, singly or in groups, can be 
used as the buildings to house the process equipment. 
It reports fantastically unfilled demand for ice-cream 
plants in developing countries. Alfa-Laval has also 
looked at mini-fats-and-oils plants, but has opted to 
focus on the NICs such as Indonesia and Malaysia, 
where there is growing demand for large. highly 
automated i:;lants. 

Finally, large equipment manufacturers based in 
developed market economics arc also following the 
ambitious expansion plans of their food and drink 
customers in countries with good economic and 
population growth prospects. A PV has recently won 
significant contracts from Coca-Cola in South-East 
Asia, including the Philippines and Taiwan Province, 
and is Coca-Cola's largest supplier of soft-drinks­
rclatcd plants in China. Producers of dry-food equip­
ment often stress their advantages in supplying coun­
tries that lack an effective cold chain for providing 
aseptically packed and refrigerated goods to end-
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users. Hence APV is looking for significant develop­
ments in markets for products such as biscuits. It has 
also had major success in China with its rusk plants. 
addressing an acute shortage of correctly formulated 
foods in China. a shortage that is mirrored in other 
developing countries. S:itakc, the Japanese producer 
of rice-milling machinery, has also had major success 
in markets of developing countries, having supplied 
55 per cent of the existing modern rice milis in Latin 
America. 82 per cent of those in Asia and 61 per cent 
of those in Africa. 

3. Cq«ity lltilitnOll ad ~qasi°" plus 

(a) Na111re of capacity 

Estimating the number of producers of food­
manufacturing equipment is a very difficult task, but 
an extrapolation of statistics from the better-docu­
mented regions of the world would produce a figure of 
between 5,000 and 10,000, if manufacturers of simple 
food-processing machinery in developing countries are 
included. A brief review of tftc history of the industry 
will explain why this should be the case, and why it 
could even prove to underestimate the number of 
producers of food machinery. 

Over the past century, and especially in Europe, the 
industry has developed from families who excelled in 
the preparation by hand of a particular type of food 
and wanted to find a mechanized replica. Given the 
enormous diversity of foods worldwide, hundreds of 
different types of basic machines were devised and arc 
still being produced, particularly in developing coun­
tries. Among smaller companies, therefore, the empha­
sis on specialization remains strong, even if the 
processes used in current machinery have developed a 
long way from simply being scaled-up and automated 
versions of kitchen appliances. Even some of the 
largest players in the industry, such as Wcstfalia 
Separator of Germany, have developed a broad range 
of applications from a long tradition in a limited 
number of basic technologies. 

In Europe, there arc 12 basic types of equipment: 
mills, dough mixers, blenders, ovens and grills, driers, 
bottling equipment, packaging equipment, meat­
proccssing equipment, chillers, salad preparation equip­
ment, daily equipment and batch mixers; the final 
category also includes other miscellaneous equipment. 
Table V.94 indicates the size of the market in Europe 
for these categories in 1990 and forecasts for 1996 
[72]. Whatever debate there may be about such a 
growth forecast, it can be seen that packaging 
equipment accounts for about one sixth of all produc­
tion tonnage, meat-processing equipment for about 
one seventh, and ovens and grills for one ninth. 

In Japan, and thus for much of East Asia, the 
following broad classifications arc similar but the 
emphasis is very different: beverages; cereal products 
(snacks); confectionery products; dairy products; fruit 
and vegetables; grain milling; meat, fish and poultry; 
pasta products; and other formulated foods [73). The 
high cost of meat has ensured that manufacturers of 
meat-processing equipment arc far less common in 
Japan than in the United States or Europe, while the 
preference for raw fish (sushi) precludes significant 
development of equipment for prepared fish dishes 
that arc common in developed market economies. 
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T•ble V.94. M•rkl •ad pmd.ctioa farccuU ia Wala'a Earopc. 
1990-1'96 

End-user 
industry 199()1/ 

Percentage 
change 

1990-1996 

A. Western European market for food-processing 
equipment by end-use: tonn~s 

Milling 64 7SS 140 14.5 2.16 

Bakery products 132 060 296 38S 2.24 

Dairy products 72 680 131 260 1.80 

:-.;on-dairy drinks 26 89S SO 24S 1.86 

Meal and poultry 81 18S 171 830 2.12 

Fish 60 690 121 810 2.01 

Fruit and vegetables 63 980 113 68S 1.77 

Confectionery and other so 370 102 010 2.02 

Total. A SS2 blS 1 127 370 2.04 

B. Western European production ol food-processing 
equipment by type: millions ol dollars 

Mills 873 . .58 1 980.46 2.26 

Dough mixers 528.03 1 441.08 2.73 

Blenders 873.6S 2 109.46 2.41 

Ovens and grills 1 418.47 3 836.11 2.70 

Driers 1 124.09 2 7Sl.S6 2.4.5 

Bo111ing equipment 1 663.33 3 627.9.5 :.18 

Packaging equipment 2 162.42 s 398.79 2.SO 

Meat procurement 
equipment 2 176.42 S 129.SS 2.3S 

Chillers 1 211.13 2 640.61 2.18 

Salad preparation 
equipment 349.73 762.16 2.18 

Dairy equipment 1 136.44 2 S39.81 2.23 

Batch mixers 
and other 1 283.23 3 333.6.5 2.S9 

Total. B 14 800 . .52 JS SSl.19 2.40 

Source: The European Marlen for /ndu.striJJ/ Food Procasing Equipmmt 
(London. Frost and Sullivan. 1990). 
!! Estimate. 
!!/ Forecasts. 

Within these broad categories, there arc a wide 
variety of machines to perform different functions, 
and once again this has led to specialization within the 
equipment industry. The detailed United States classi­
fications for food-processing equipment provide a 
good illustration. Within the overall category of meat-, 
poultry- and egg-processing equipment can be found 
the following: tenderizers; compactors; disintcgrators; 
moulding machines and presses; poultry equipment; 
rendering equipment; frozen-meat flakcrs, slicers and 
cubers; bone saws, choppers and machines; and power 
cleavers, sausage-stuffing machines and slaughtering 
equipment. 

(b) Major companits in tht global industry 

With regard to the number of companies in the 
industry, there arc a total of 3,833 manufacturers 
supplying 2,674 categories of machinery and equip­
ment. Of these, more than 1,000 supply processing 
and packaging equipment worth more than $3.S 
billion a year, or just $3.S million per manufacturer. 

There arc very few large manufacturers. and it is 
estimated that about a dozen big companies supply 
the United States market with 20 per cent of all its 
food-processing equipment needs. The biggest United 
States companies in the equipment-manufacturing 
industry arc Cherry-Burrell, part of United Dominion 
Industries, and parts of the machinery and equipment 
division of FMC. 

Figures for Western Europe arc not readily avail­
able, but follow a similar pattern. Total production is 
estimated to have been about S IO billion to $1 S billion 
for 1990 [70). None of the companies active in the 
European market can be considered to have what 
would normally be considered a large market share, 
but there arc a small number of dominant players. 
notably Alfa-Laval of Sweden (now merged with 
Tetra Pak), APV of the United Kingdom, Buhler of 
Switzerland, and Werner and Pfleiderer of Germany. 
These firms together account for around 19 per cent 
of total market share in Western Europe, but the 
major manufacturers believe their share is closer to 
30 per cent. 
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In .. ome markets. the estimated market share masks 
the real concentration of power. In France. for 
example. there were some 3l0 food-processing and 
packaging equipment suppliers in the mid-1980s. but 
the 15 largest companies had more than 60 per cent of 
th.: market PJJ. In some product markets. the large 
number of producers can be misleading: Buhler. the 
Swiss company. daims that more than one third of all 
pasta produced worldwide is made on its machinery. 
In the beverage sector. Alfa-Laval estimates that it. 
AP\' and Tuchcnhagen hne about 30 per cent of the 
worlJ market between them. with 5 per cent for 
regional companies and 15 per cent for niche com­
panies. That leaves half the market for local companies. 
A similar pattern exists in the dairy branch. while the 
ice-cream equipment branch is much more concen­
trated. 

As for the industry's corporate structure elsewhere. 
in the former USSR. the Ministry for Machine 
Building for Light and Food Industries was respon­
sible for the production of food-processing and 
packaging equipment until 1988. before the role was 
transferred to the Ministry of Defence. By 1985. 50 
factories under the old ministry were producing 
equipment said to be worth $1.8 billion. but this 
includes fodder production. catering and retailing 
equipment. as well as food-processing and packaging. 
The food-processing and packaging equipment alone 
may ha\.: been worth S!\94 million in 1985 [74). The 
Ministry of Defence since then has switched 250 
defence industry factories to food machinery produc­
tion. 

In Japan. the composition of the food manufac­
turing industry is similar, and more than 95 per cent 
of equipment manufacturers arc small- and medium­
sizcd companies. Major producers have emerged only 
in branches where demand is greatest. The most 
obvious example of this is Satakc. which vies with 
Buhler for leadership of the world grain-milling 
business. and which has 80 per cent of the Japanese 
domestic market for large-scale rice mills; it also has 
extensive activities overseas. 

(c) Capacity adju.umenrs and productivity 

The food equipment industry in Europe and North 
America has in some respects faced the same manu­
facturing challenges as other parts of engineering, but 
with one important difference. Much of the impetus 
for improved efficiency, reduced product-development 
lead times and faster response to orders has in other 
branches been prompted by the necessity to match the 
standards set by Japanese seafood equipment. where 
with the exception of Satakc in the specialized area of 
rice-milling equipment. there are hardly any compa­
nies with extensive export markets or ambitions to 
develop them. 

Over recent years. however, the pressure on food 
equipment producers to improve their manufacturing 
techniques and produ'1ivity has been intense, because 
of the combination of technological, environmental 
and market developments in the food production 
industry. At the same time. the need to increase 
.,pending on research and development has obliged the 
large western equipment producers in developed mar­
ket economies to rationalize manufacturing. t? reduce 
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o\·crcapacity. and to concentrate production of speci­
fic products in single factories that serve a large 
regional or global market. In absolute terms there is 
still manufacturing overcapacity in the equipment 
industry. despite the rationalization that took place in 
the mid-1980s. In Europe. one of the first large 
companies to take action was Alfa-Laval. which 
reduced employment in its food business from 3,800 in 
1986 to 3.000 in 1987, largely because of its need to 
rationalize dairy equipment manufacture. Since then. 
Alfa-Laval's food business workforce rose to 4,700. 
partly reflecting acquisitions and the consolidation 
into the group of its Indian manufacturing businesses. 

Buhler. meanwhile. states that the portion of its 
existing manufacturing capacity in industrialized 
countries that is normally used for export cannot be 
fully utilized because developing countries can no 
longer finance their imports throullh hard currency. In 
contrast. its existing capacity in developing countries 
is satisfactorily utilized. 

There is further evidence for overcapacity. Since 
German unification. the sharp rise in demand in the 
former German Democratic Republic for food-manu­
facturing equipment made in developed market eco­
nomics has been. and is continuing to be, satisfied 
without the need for new manufacturing capacity in 
Germany or elsewhere. Current overcapacity has been 
exacerbated, however, by conditions in several of the 
important geographic markets and product areas 
mentioned above. 

Within this general picture there arc two qualifica­
tions that should be made. First. not all the manufac­
turing capacity is suitably located to allow equipment 
producers to respond to new business trends and 
market developments. The need to stay close to the 
uniquely critical needs of the food industry in the 
former USSR is an important reason why Tetra Pak 
has been actively developing manufacturing joint 
ventures there. 

Secondly, the large equipment suppliers in Europe 
and North America have recognized the need to 
replace old manufacturing capacity with modern 
plants that encompass the main trends in modern 
manufacturing: computer-aided design and manufac­
turing (CAD and CAM), just-in-time stock control, 
total quality management, and flexible production via 
cell manufacturing. The latter is particularly impor­
tant in an industry where product specialization and 
customization will never allow the mass production 
techniques seen elsewhere in engineering. APV csti· 
mates that as much as a quarter of its food equipment 
is non-standard. 

The $58 million investment by a United Kingdom 
company in new manufacturing facilities at Peter­
borough (United Kingdom) ;s the clearest recent 
example of the commitment of the industry to 
modernize by replacing an older factory in the ~ame 
town. But European suppliers have not been alone in 
upgrading their manufacturing. United States com­
panies have matched and in some cases exceeded the 
European commitment to CAO, even if in some 
branches such as the dairy industry the production 
technology of their clients is less advanced and kept in 
service longer. 

On both sides of the Atlantic, the use of' automation 
by equipment suppliers has raised productivity . 
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Table \'.95 on labour producti\'ity in the United States 
food-machine~ industry shows that the value of 
shipments per man-hour of production rose. in 1982 
dollars. from S51 in 1972 to $61.4 in 1986. Table V.88. 
meanwhile. showed that total employment in the 
United States food-products machinery industry fell 
from 19.200 in 19M7 to an estimated 16.1100 in 1991. 
while over the same period the number of production 
workers fell from 11.800 to 9.600. Some of this 
reduction. however. may be due more to depressed 
business conditions than to increased efficiency and 
automation. 

The current industry overcapacity has not been a 
serious concern to the major equipment suppliers; 
modern manufacturing techniques arc a higher 
priority. In fact. most firms will be able to react 
quickly to the more positive business climate expected 
in the next few years. Major expansion of 
manufacturing capacity over the next five years is not 
on the industry agenda. Beyond that. there could be a 
need for more capacity if the industry capitalizes on 
its long-term growth prospects. but that in turn raises 
the questions of where and in what form new 
manufacturing should be undertaken. 

4. Renractarillg anti redeployment 

(a) Changes in industry structure 

Worldwide. there is considerable variety in the 
structure and ownership of companies. In Europe. 
many of the medium-sized food manufacturing 
equipment concerns arc deeply embedded in the 
general mechanical engineering and contracting 
industry, as companies have diversified out of, or into. 
the food market to maximize their opportunities from 
similar technologies. At the top of the scale, the 
world's largest manufacturer and the company with 
the broadest range of products is APV. This London­
bascd company is publicly quoted. but most small 

firms in Europe arc pri\·atcly held. In Germany. 
Europe's bigget centre of production. there arc 
dozens of small. privately held manufacturer.;. 

Over the past five years. the structure of the 
industry has been slowly changing. although the 
extent of fragmentation is such that the net effect has 
not been dramatic. There arc a number of reasons for 
the food equipment industry to begin to concentrate. 
First. the gradual emergence of global players in the 
food-processing industry itself. brought about by a 
wave of mergers in the early 1980s in the United States 
and United Kingdom. and more recently in Europe. 
has encouraged the equipment manufacturers to 
follow suit and thus to preserve, or at least partially to 
restore. the balance of power. Transnational food 
corporations arc increasingly adopting equivalent 
buying policies. and will do so. if they can. with 
equipment as much as raw mo:.tcrials. They arc also 
building larger plants, to serve several national 
markets more efficiently. and thus prefer to deal with 
large. broad-based equipment suppliers. which can 
take the risk of having turnkey responsibility for a 
plant. 

Secondly, the costs of dcvclcping new technologies 
arc rising quickly, smaller companies may find this 
increasingly hard to bear and thus need to spread 
these costs over a wider variety of applications. 
Finally, a factor that comes into play especially in 
Germany. and is not unique to the food equipment 
industry. is the inht·ritance problem. Many owners of 
private companies founded after the Second World 
War arc reaching retirement age, and may have no 
descendants to whom they can transfer ownership. 

Some or all of these trends were at work in a buying 
spree spearheaded by the two biggest companies in the 
industry, APV and Alfa-Laval in the mid- to late-
1980s. The major acquisitions by APV were Baker 
Perkins (the United Kingdom bakery and confec­
tionery machinery manufacturer). Pasilac (the Danish 
dairy equipment manufacturer). and Rosista (a 
German brewery equipment concern). In 1989 it took 

Table V.95. l.abour prodadirily in Ille l'nited Slain food-prodwu 
mathiMry indwSlry, 1'72-1'36 

Value of product Man-hours Value of shipments 
shipmen is of production in 1982 dollars per 

Year (millions of 1982 dollars) (mi!lions) man- hour of production 

1972 2 077 40.7 Sl.O 
1973 2SSO 47.6 SJ.6 
1974 2 698 S4.9 49.1 
197S 2 5-,4 47.I S4.6 
1976 2 371 44. I SJ.8 
1'177 2 497 4S.4 ss.o 
1978 2 1148 49.4 S7.7 
1979 2 711 Sl.0 SJ.3 
1980 2 S64 47.S S4.0 
1981 2 303 44.S Sl.6 
1982 2 160 40.1 SJ.9 
1983 2 074 36.7 S6.S 
1984 I 962 33.(1 S8.4 
198S 1 842 31.3 S9.0 
191!'• I 798 29.3 61.4 

Sourct: Ct'n.fU.f of Mllllufaaurm and Annual Survtys of Manufacrurm 
(Wuh1ngton. D.C.. Rureau of the Cen1us. 19111!) 
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a majority shareholding in Onmann &: Her~t ca 
German high-speed bottle- and can-filling machine 
supplier). and in a much smaller deal bought Wighi 
Engineering (the United States manufacturer of icc­
crcam extrusion s~-stems for the frozen confectionery 
branch). 

Alfa-Lani. meanwhile. has made several acquisi­
tions in its food business over recent years. 
particularly in the convenience food branch. Pur­
chased were Koppens of the Netherlands. Formax of 
Illinois. and Kramer + Grebe (the large German 
producer of paclta&ing machinery and one of the 
world"s leading meat treatment and sausage-making 
equipment suppliers). Other notable food business 
acquisitions included the Italian ice-cream-machine 
manufacturer Mark. but Alfa-Laval has also made 
acquisitions in its industrial equipment business which 
are of direct relevance to food equipment. including 
the Swedish automation company SattControl, and 
flow equipment producers such as Tri-Clover in the 
United States and Reginox, its Brazilian licensee. 
After all this activity. Alfa-Laval was then purchased 
early last year by Tetra Pak (the Swedish manufac­
turer of soft-drink packaging equipment and materials) 
to create a formidable worldwide combination. 

Among other less noticed take-overs, the Italian 
Sasib group is expanding rapidly in food manufac­
turing equipment as pan of a general strategy based 
on expertise in precision engineering. It began by 
making acquisitions in the fragmented Italian 
equipment industry, but in 1990 also made purchases 
in the United States and in Denmark. 

Joint ,-enture company 

- ~--

(b) Joint vrntrrrs and lo"'·-cost sourcing 

Takc-o"1!rs arc not the only method of forming an 
alliance; joint ventures between western companies 
and manufacturers of developed market economics in 
developing countries and Eastern Europe and the 
former USSR arc also of particular relevance. As 
shown in table V.96, APV has manufacturing joint 
ventures in Bulgaria and Hungary, although in general 
there has been only a very limited cooperation 
between firms based in developed market economics 
and firms of former centrally planned economics. An 
increase in joint ,-entures in this area is expected [74). 
In fact, equipment suppliers based in developed 
market economics take the markets of Eastern Europe 
and the former USSR sc:iously. Tetra Pak Alfa-La"-al 
has formed a new company that will coordinate the 
activities of the group in the States of the former 
USSR to ensure that those activities remain close to 
the customers' requirements. Tetra Pak already has 
three manufacturing joint ventures in the former 
USSR, including Tetra Pak Lutcb, established near 
Moscow in 1990, which produces packaging machinery 
with a partner in the Russian Federation that 
previously manufactured missiles. A fourth joint 
venture, Tetra Pak Luban, will produce packaging for 
liquid and other foods starting in the third quarter of 
1992, and requiring investment of $45 million from 
the Swedish group. 

As regards links between equipment suppliers based 
in developed market economics and companies in 
developing countries, joint ventures have been less 

and country Foreign partner Domestic partner Type or activity 

APV • Rioinvest APV International. Bioinvest Engineering and consultancy 
(Bulgaria) APV Paracel in biotechnology, refrigeration, 

(l:nite1 Kingdom) air-conditioning and food-
processing (since 1985) 

AP\' - t: ngaro APV International . Ta1abanya B.V., Manufae1ure or food· 
(Hungary) APV Paracel GEPSZEV, processing machinery 

(t:nited Kingdom) Komplcx Trading and equipment (since 1985) 

HRH-Skala Hopfen- und Malzge- Skala-Coop Technology fr>r small breweries 
Bavarian· Hungarian 1rankevertrieb (since 1985) 
Brewery (Hungary) (Germany) 

hnnpack·Hungaria Halonen Milk Industrial Trust Manufaclure of packaging 
(Hungary) mach:nery and equipment 

(since 1986) 

SOVIT ALPROOMA.Stl FATA European Group VOLZH.SK PRODMASH Industrial refrigeration and 
(former l:SSR) (Italy) freezing equipment (before 1987) 

SOMAPAC: M.A.l.E.R. SOPIA!'IA Pees, Manufacture of packaging 
(llungary) (llaly) KOMPLEX Trading, machinery and equipment 

Sational Rank of Hungary (since 1987) 

Telra Pak Lurch Tetra Pak Former t:SSR Ministry Packaging machine assembly. 
(Ruis1an l'cderat1on) (Sweden) of Atomic Energy and technical 1ervice and training 

Industry (since 1990) 

Snum·: Fnnd f"rncr.mnK Maclllnny (l"n11ed '.'lia11ons puhhca11on. Sales So.F..91.11.E.30) and information supphed by 
l"ctra Pak. 
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popular for the suppliers baRd in de\-clopcd market 
economies than fully o•·ned manufacturing facilities 
or the sourcing of parts from independent suppliers. 
Big suppliers Nscd in developed market economies 
hne limited low-cost sourcing arrangements in 
developing countries. whether for components U:>Cd in 
machinery manufactured in developed countries. or 
for large pieces of relatively unsophisticated equip­
ment which arc uneconomic to ship long distances. 
For example. APV manufactures tanks for its food 
equipment at its plant in Malaysia. a practice that 
would be unprofitable in the United States. The 
obstacle to the development of such a practice is the 
need for suppliers baRd in developed market 
economies to maintain their reputations. especially in 
large. complex plants where they are the turnkey 
supplier. Low labour costs can also be offset by low 
productivity. 

Although all equipment suppliers based in de­
veloped market economies subcontract parts of their 
manufacturing to a greater or lesser extent, the 
majority of subcontractors are located in the OECD 
area. and often in the same country as the main 
supplier. Equipment producers suggest that Eastern 
Europe. and in particular Czechoslovakia. Hungary 
and Poland could in time become a source of 
component production, but not necessarily at low 
cost. High standards of specification require auto­
mated. capital-intensive production where labour 
costs are less important. With regard to NICs, United 
States machinery producers in particular have 
successfully used Mexico as a source of low-cost 
manufacturing. 

(c) Future structure of the industry 

Conventional wisdom has it that the inexorable rise 
in product development costs and the increasing 
globalization of the client base will lead to a thinning­
out of numbers in the food-processing equipment 
industry. This will probably prove to be the case, but 
the process is likely to be a steady one; many of the 
smaller companies in the industry have retained their 
independence since the last century and will not 
relinquish it lightly. Even so, it seems likely that they 
will increasingly find themselves cast as subcontrac­
tvrs, .,roviding specialist services to the broader-based 
equipment suppliers on large contracts. 

There arc certainly powerful stimuli to further 
concentration of the industry in Europe and the 
United States. The internationalism and pu:chasirig 
power of the major food manufacturers means that 
the independent manufacturers of food-processing 
equipment will need an increasingly close relationship 
with the various factions of the Western European 
food industry [72]. Furthermore. the majority of 
companies currently active within the industry will 
become suppliers of standardized equipment to the 
large integrated companies. In addition, the intra-EEC 
market-place will sec severe cross-national rationaliza­
tion of companies manufacturing food-processing 
equipment, especially of the smaller and more 
specialist manufacturers. 

A further stimulus to concentration could be the 
desire by the large equipment producers to fill gaps in 

the range of the sen-ices they can offer. Looking at the 
four stages of preparation. processing. packaging and 
handling. the main strength of a company like APV is 
in processing equipment; further acquisitions would 
thus gi\'e it the chance to extend its influence upstream 
and downstream. and arc normally considered :i 

quicker and cheaper solution than starting a new R 
and D effort afresh. Indeed. the ability of suppliers to 
provide a turnkey semcc could become increasingly 
important if the food industry decides to •ind down 
its own in-house plant design capabilities so that !t can 
concentrate on food manufacture and marketing. 
There will always be innovative new food-technology 
companies that reach a vulnerable point in their 
development. giving the larger equipment suppliers a 
good opportunity for purchases. 

(a) Consumer att·areness 

As a branch of mechanical and electrical engineer­
ing, the food-manufacturing equipment industry is no 
worse a producer of pollutants than any other 
engineering industry. In the interests of manufacturing 
efficiency, it makes the same efforts to produce 
equipment in an energy-efficient way as its counter­
parts, and there arc no spec:fic additional environ­
mental problems connected with the manufacture of 
food-processing equipment. 

There arc, however, immense indirect pressures on 
the industry because increasing demands by clients in 
the food industry to produce hygienic, safe foods 
without losing nutritional values [75). The pressures 
arc particularly strong in developed market econo­
mics, such as the United States and the United 
Kingdom, where health scares over Listeria in such 
products as cheese and yoghurt, the contamination of 
prepackaged salads, and the inadvertent contamina­
tion of supposedly scaled foods with foreign objects 
such as glass, have a pervasive effect through the food 
supply chain to the equipment manufacturer. The 
trend towards healthy eating is also relevant to the 
food equipment manufacturers, and there arc 
situations where the desire of consumers in developed 
market economics for foods with fewer additives 
makes the manufacturing process more difficult, and 
thus affects the equipment used and its associated 
control systems. For example, the demand for reduced 
additives in bread makes the production process more 
critical. 

At the legislative level, food safety is becoming an 
important issue for manufacturers as more policies 
conform to consumer interests. There already arc 
indirect effects on the equipment industry, but the 
pressure is set to become more direct in the next few 
years. Within the EEC, work is under way on 
Community-wide safety and hygiene specifications 
which arc expected to be produced by 1993. 
According to an ECE report on food-processing 
machinery, separate specifications arc planned which 
include the following group!> of machinery: baking 
machines, baking ovens and pasta machine!>; ma­
chinery for processing cereals and animal feed; 
slaughterhouse and butchers' machines and cquip-

~~9 

---- -

\ 

.. 



.. . 
' 

... 

men!: seafood processing machines: machines for 
frui1- and \·cgctablc-proccssing: machinery for alco­
holic and non-alcoholic drinks; machinery and 
equipmcnl for dairies: •·hipped-cream and ice-cream 
machines: equipment for processing edible oils and 
fats: confectionery and chocolate machines: coffcc­
and tea-processing machines: equipment for sugar 
inJu .. 1rio: and coole!' and freezers (70). 

These specific regulations are likely to influence 
food-processing and packaging standards in other 
parts of the ECE region. The ECE report also sugg-.-sts 
tha1. as regards food safety. the model of regular 
inspections used in !he United States could be of 
inspira1ion to other countries. In general. according to 
cquipmen1 suppliers. the United States has been ahead 
of the Uni1cd Kingdom on food safety awareness. with 
continental Europe a little further behind. perhaps 
because of a lack of media interest. 

(h) Hygiene and food machinery design 

Some of the design changes made by the industry in 
recent years arc fairly prosaic examples of environ­
mental and cost pressures combined. There has. for 
example been a suong trend away from pain1ed mclal 
panels on food cquipmcnl towards stainless steel. 
which is cleaner. and cheaper to maintain. Other 
changes in the use of materials arc more serious; the 
replacement of asbestos oy alternative materials 
attests to the current preference for ma1crials thal arc 
not only efficient but also environmentally safe. 
Among 01hcr specific changes encouraged by wider 
cm·ironmcnlal fears. the growing concern abou1 the 
harmful cffcc1s of chloro-fluorocarbons (CFCs) on the 
ozone layer is forcing design changes in refrigerators 
and freezers. and turning the industry back to older 
ammonia-and-brine rcfrigcralion systems. In baking 
equipment. 1hcrc is concern. too, about ethanol 
emissions from bread plants as a cause of ground-level 
ozone. and !he equipment suppliers arc alrc; Jy having 
10 include scrubbers in markets such as Germany to 
cope wi1h 1hc problem. 

A major problem for food equipment suppliers in 
an era of large continuous-flow food production is 
hygiene. and in this regard the current controversy 
over food safety merely emphasizes an influence on 
product design that has been, or at least ought to have 
been. present ever since economic forces prompted the 
switch from batch production. In the United 
Kingdom. the Richmond report on the microbiologi­
cal safety of food found that poor hygienic design of 
equipment can. and has. kd to food poisoning 
mcidcnb r 7~ 1. Some obscr\crs accuse the equipment 
manufacturers of being ignorant for too long about 
the hygienic aspects of equipment design. concentra-
1ing on the ability of a design to perform a particular 
function. The food industry itself is often castigated 
for buying equipmcnl withoul realizing the impor-
1ance of hygienic design. 

While such claims are debatable. and inevitably 
~·ary in vcracily depending on the market, there is 
lit1le doubt 1ha1 the original impetus for sophisticated 
cleaning sys1cm .. was economic. As equipment became 
bigger and more complex and was run for longer 
periods (to yield a quicker return on i'lvestmcnt). ii 
was no longer po'>siblc to clean, manually. The pasr 
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decade has thus seen a major gro•"th in so-called 
dean-in-place (CIP). fully automated cleansing systems 
that do not require the dismantling of the equipment. 
The dairy industry. a cri:ical branch in hygiene terms. 
led the way in CIP from the mid-1950s. with APV and 
Alfa-Laval instrumental in much of the pioneering 
work. However. equipment suppliers arc nc•· more 
aware than before of the need to suppon CIP with 
product design. so that food particles cannot linger 
and bacteria cannot accumulate. 

As for dry products. there arc ma_ior health 
implications in the handling or blending of .Jry. finely 
divided food such as flour and non-fat dry milk. and 
powder· handling equipment must be smooth in 
construction and cleanable preferably with automatic 
washing systems (76]. In addition. dryers including 
cyclones and sifters arc now available in stainless steel 
of welded construction to permit CIP. 

(c) Packa.~ing and preservation techniques 

A number of techniques and processes have 
emerged over recent years which can be linked to a 
greater or lesser extent with environmental and health 
pressures on end-users, often coupled with other 
trends such as the growth of the convenience food 
market and the need of the food industry for 
consistent quality. The search of the food industry for 
a more natural product, tastier but with fewer 
calorics. less fat, cholesterol, salt and fewer preserva­
tives has necessitated product reformulation, naturally 
impacting on product processing as well. This quest 
has put a larger onus on the sanitary integrity of the 
process itself and the equipment it encompasses. 

Sterilization of food via heating during production 
is one long-established area where advances arc being 
made. The ultrahigh temperature process for homo­
geneous liquids is being constantly refined, but new 
heat treatment processes are being developed for 
foods combining liquid and particles. which solve 
hygiene problems identified in current food produc­
tion processes. Alfa-Laval has, for example, developed 
a process called Twinthcrm to address the problems 
caused by heating large particles through to !heir 
centres without overcooking. The technique separates 
the liquid and particle clements of the food, heating 
the liquids in a continuous process. and the particles 
in batches, and then combining the two. 

Another new method is ohmic heating, pioneered 
by APV, which occurs when an electric current is 
passed through an electrically conducting food 
product. There arc high hopes for this process 
commercially, which is seen as having particular 
advantages for foods with very large particles, as it 
sterilizes with minimal flavour change and insignifi· 
cant particle damage. The prospects for such methods 
of heat treatment look rather better than for food 
irradiation, which is perhaps the most controversial 
issue in food safety. Irradiation uses radioactive 
clcmcnls 01 a stream of electrons tn kill the micro­
organisms prcscn1 in food. and undoubtedly works. 
Unfortunately, it has suffered from claims that food 
past its prime has been exported as uneatable from 
one country. irradiated m another country and 
exported back 10 lhc original country a~ edible food. 
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Food packaging has also bttn adapted to recent 
cn\·ironmcntal trends and food fashions. In the United 
States and Europe. there arc moves away from 
exccssi\·e packaging. but considerable advances have 
also been made in aseptic packaging and new 
techniques such as sous-vid' cooked items. One recent 
study has underlined the growing European market 
for new food preservation techniques. an illustration 
of technology meeting 1hc demands of consumers (77)_ 
Table V.97 features m:nket forecasts for the next 
decade in five major European markets; aseptic 
processing is forecast to grow at an impressive pace 
between 1990 and 2000. Emerging technologies with 
high growth rates such as modified atmosphere, sous­
\'id' and oxygen absorbers are forecast to grow by 
substituting for vacuum packs and by creating new 
market segments. 

Within the food equipment industry. the impact of 
cn\·ironmental awareness is felt particularly keenly at 
Tetra Pak. Advances in aseptic packaging for liquid 
foods arc linked inextricably with the products pio­
neered by Ruben Rausing, founder of the group. and 
the TctraBrik carton in particular is being continually 
refined for new applications by producers of drinks 
and other liquids such as tomato paste. Such packag­
ing is of particular significance tc developing countries 
which lack a sophisticated cold chain infrastructure; it 
also facilitates milk consumption in warmer developed 
countries such as Italy and Spain. The concept of 
using as little material as possible to package as much 
product as possible. aseptically or otherwise. means 
that the environmental policy of Tetra Pak is akin to 
its declared mission. The need to consider the environ­
mental aspect of packaging material production and 
eventual waste disposal puts companies such as Tetra 
Pait under a spotlight that shines on food equipment 
suppliers more indirectly. Overall, though, the food­
manufacturing-equipmcnt industry has been forced to 
become much more sensitive over the past decade to 
environmental pressures. These may be peaking in 
developed market economies: but given that most 
equipment is produced in those economies, environ­
mental awareness is thus exported to the markets of 
developing countries as those markets expand . 

(a) R'spons's ro /if,sry/,s 

Leaving aside the environmental. hygiene and nutri­
tion issues covered earlier. ~here arc two clear techno­
logical trends which ha\'C emerged in the supply of 
food-manufacturing ~uipmcnt_ They arc trends which 
arc being driven by the changing demands of western 
food suppliers in developed market economics. and to 
which the dominant equipment industry in those 
economics is responding. The first of these trends has 
bttn prompted by lifestyle changes in developed 
market economics. such as reduced family cohesion. 
leading to fewer family meals, and the growing market 
for convenience foods and food service. In general 
terms. this means more complex. higher-value-added 
food, and has ramifications for the equipment sup­
pliers. The constant need to satisfy the food industry·s 
perceptions of changing fashions is bringing hitherto 
discrete sections of the equipment industry together. 
linking processes in an unprecedented way. Mixed 
products such as granola (using dried fruit in break­
fast cereal) in the United States arc an attempt by the 
food industry to stimulate sales in a mature product 
sector to which the equipment industry has to 
respond. and the larger suppliers are better able to 
achieve this. Furthermore, the food industry wants the 
flexibility to respond quickly to new trends. whether 
through new equipment or through modifications to 
existing plant. But it retains a very conserva:ive 
attitude to totally new processes. largely through fear 
of alienating customers because of health or food 
quality problems unforeseen at the time of the 
introduction of the technology. 

The second major trend is the need to make existing 
technologies work more efficiently. The food industry. 
at least in developed countries, has been building 
bigger manufacturing plants, and wants larger. faster 
and less labour-intensive production processes. This 
has led to a general trend away from batch production 
to continuous processes. a shift that in many industries 
in developed market economies has already taken 
place. However. it has brought with it a growing 

TabkV.'17. t:uropHn market for llw main food prewrY.Cion lethnoloaM!\o 
wkrltd coanlrie~, 1990-2000 

Thousands of tonnes Average Average 
of finished produc11 annual growth annual growth 

1??0·1?95 1?95·2000 
Technology!!.' 1990 1?9S 2000 (percentage) (percentage) 

Vacuum pack I 178 I 272 I 325 1.5 0.8 
Skin pack 73 164 2-$9 17.(1 8.7 
~od1f1ed atmosphere 569 952 I 347 10.8 7.2 
AM:ptic (millions of 
hires) 11 556 13 663 15 678 3.4 28 

Snu.1-l'ldt cooked I? SR 112 25.0 14.1 
Oxygtn ah50rher and 
ethanol genera10r£ 105 225 16.5 

Snurrt: CilRA. Nn.· food Pmm·a11nn Ttclu11q1m (Cirilly. France. \farch 1?'11) 
I franre. Ocrmany. Italy. Spain and the t:n11cd Kingdom. 
~ Chilled and ascp11cally packed products. uclud1n& dr1nk1 or dried goods. 

Only hakcry and take·away hranchcs 
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requirement for process control systems and compu­
ters 10 ensure that the equipment can produce food of 
consistent quality. and also further reduce staffing in 
food factori~. Consequently. management informa­
tion systems arc thus seen as an important area of 
development in product planning. particularly as 
applied in bread plants over the past three dcClldcs. A 
great deal of manual intcn•cntion in large bread plants 
in developed market economics was removed in the 
1960s. while in the 1970s the plants became more or 
less mechanized. Now. bread producers want to 
reduce the need for supervisors through increased 
usage of sophisticated process control. The trend 
affects large and small equipment producers alike; the 
small German equipment manufacturer MIWE 
Michael Wenz is reported to have begun a programme 
of research into the viability of an integrated bakir.g 
system known as computer-aided bakery. 

Clearly there is some tension between demands of 
customers for flexibility to respond to fashions, and 
increasing automation and computerization. Perform­
ing this task requires considerable process engineering 
expertise. but this is why R and D spending is on the 
rise. 

(b) Some ne14· products 

There arc a number of recent product developments 
that exemplify one or more of the factors outlined 
above. Continuous extrusion cooking technology can 
be traced back to the 1930s as a general concept, but it 
has taken the past 15 years for it to become generally 
acceptable to the food manufacturers, helped by 
developments in single-screw and in twin-screw tech­
nology. In breakfast cereal production it is replacing 
traditional pressure-type steam cookers, offering ad­
"antages in costs, labour, space, processing time and 
energy. but also supporting the search for new 
products. for example, by allowing centre-filling at the 
point of extrusion. The food producer also can 
configure an extruder to obtain a uniquely shaped 
product that competitors would find very hard to 
emulate. Traditional batch production would be un­
able to offer such an advantage. 

Another process developed by APV in the United 
Kingdom is starchless moulding; confectionery pro­
ducts which have cu,;tomarily been formed by being 
di:positcd into starch arc instead shaped with the help 
of reusable moulds. The process promises to replace a 
labour-intensive process involving so-called moguls or 
moulding starch. but it also reduces space and 
manufacturing time dramatically [78). 

Developments are also taking place in continuous 
heat exchangers. a vital component of the continuous 
food-manufacturing process. Although batch heat 
exchangers are still widely used and have become 
increasingly sophisticated through the use of pro­
grammable logic controllers, continuous exchangers 
offer much hetter thermal efficiency [79). A new 
generation of continuous exchangers uses corrugated 
tubes to replace the smooth-walled tubes traditionally 
used. and create an improvement in thermal efficiency 
of up to 30 per cent. 

As food producers build larger factories and buy 
larger equipment, they also need greater machine 
speeds. Alfa-Laval's Hoyer ice-cream equipment com­
pany ha~ developed an extrusion machine for pro-
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ducing a wide range of new ice-creams, a machine that 
has raised speeds from 9.000 to 18.000 ice-creams an 
hour over the past three years, and is now working on 
a machine that can produce at a rate (\f 27 .000 hourly. 
Hoyer also has a belt extrusion line that can produce 
at 80.000 an hour. a rate unheard of a decade ago. 
The company points out, however, that customers in a 
fashion-led industry arc looking for flexibility if a new 
product launch proves unsuccessful. This creates the 
need for modular equipment design and emphasizes 
the importance of programmable controls. 

(c) Computerization in manufacturing 

As has happened in almost all areas of the world's 
engineering industries, computers have revolutionized 
the production of food-manufacturing equipment. The 
most important development has been CAD-CAM, 
because of its effect on product development times 
and its integral role in a philosophy known variously 
as concurrent, simultaneous or parallel engineering, in 
other words. interdisciplinary teamwork that is de­
signed to avoid the delays caused by the more 
traditional step-by-step approach to manufacturing. 
In the food equipment industry, the role of the client 
in this process is particularly important, and the 
pressures from the market-place onto the food produ­
cers require the suppliers to develop faster solutions. 
At Tetra Pak, the Swedish packaging materials and 
machinery concern that pioneered aseptic packaging 
of liquid foods, machinery design moved from the 
dnwing-board to a CAD-CAM system over a five­
yca1 period beginning in 1984, and has boosted 
effici.~ncy substantially by allowing more engineers to 
work on the same design simultaneously. CAM 
manufacturing is facilitated by links to component 
manufacturers. 

APV, Alfa-Laval and the larger equipment suppliers 
with all-round process-plant contracting cxpenise are 
able to design plants on screen and manufacture the 
equipment well ahead of completion of the intended 
building. It is believed that very few of the European 
and United States equipment suppliers now work 
without the help of CAD-CAM, which in technical 
terms is easier for the smaller companies to install and 
thus pays for itself more quickly. It is important to 
note, however, that the increasing complexity of food 
equipment would have led to major increases in 
product development times without CAD-CAM. In 
this regard, computers arc offsetting this trend rather 
than actually reducing lead times. Also, while it is true 
that the competitive advantages of CAD-CAM risk 
being cancelled out in an industry where their use is 
universal, the trend raises a further entry barrier for 
any developing country that may wish to build up its 
presence as an equipment supplier. 

Sophisticated electronic controls such as program­
mable logic controllers are increasingly seen as having 
a crucial role in helping the food industry achieve 
goals ranging from quality and reliability of the end­
product to flexibility of production and supervision. 
But there are also many types of sensors used for in­
line process monitoring and based on ultrasonics or 
vision systems. Often these are being developed jointly 
by the equipment suppliers and universities and other 
research establishments. 
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.-\ccordmg 1<1 one study. European food processors 
are moving increasingly towards on-line analysis 
C\luipment and away from the laboratories. while 
analyzers which can monitor more than one food 
constituent arc rapidly stealing sales from those which 
cannnt [7hj . .-\-. -.h,>wn tn tabk V.9X. the bi2gest 
growth in the European market is forecast~~ for 
~pectroscopy systems. Near infrared reflectance and 
nuclear magnetic resonance will be popular mainly 
because of the expected rise in on-line analysis. With 
the most ob\·i,,us benefit being in spccj of response. 
the use of near infrared rcflcc~ancc has already spread 
from the grain and animal feed industries into meat 
products. beverages. confectionery and dairy pro­
ducts. 

Tahk V.98. bropHn markd '°" rood-prottS-'inl analywn. 
1919 and I"" 

~1arkcl value Compound 
annual 

llem 1989 199.i growth 

(million dollars) rate 

:\ut1,ma1ed .... ct chemistry 22.4 21.7 -0.7 

Electrical methods 2.11 3.8 6.1 

Physical methods 21.3 26.2 4.2 

Spectroscopy systems 2.i.8 40.0 10.0 

( "hrnmawgraph1c systems 4.6 6.8 7.9 

TOTAL 75.9 98.5 5.4 

Sourn-: ·IN f:urop<an Marlen for Food Processing F.quipmmt 
11.nndon. Frost and Sullivan. 1990). 

There is another level of automation in which food­
manufacturing equipment is becoming involved. A 
recent ice-cream plant contract fulfilled in Italy 
involved orders being fed by computer from ice-cream 
vendors into the process control system. which adjusts 
output accordingly and thus dovetails production 
precisely to consumption patterns. APV and Alfa­
Laval. the two biggest companies in the food equip­
ment industry. have devoted considerable resources to 
process control and management information systems . 
The APV batch-manager system. for example, is 
designed specifically for the food processing industry 
and the beverage industry. and is a computer-based 
system designed to optimize the use of labour. 
minimi1e down-time. and capitalize on just-in-time 
techniques. 

The SattControl sub~idiary of Alfa-Laval also has 
strong links with clients in the confectionery, milling, 
hakery. dairy. ice-cream and oil-processing branches. 
The unit benefits from synergies with food equipment 
produced by its owner, but also from its automation 
work in other industries. There is a considerable 
ad\·an1age for Alfa-Laval in such an approach. Sau­
Control not only brings long-established expertise in 
the specific challenges of food automation. notably 
the control of CIP along with the food production 
process itself. but can also transfer te :hnologies from 
other industries where automation is more developed. 

A subsidiary reason for the growing importance of 
proces~ control and computerized food manufacture is 
the expanding usage of robots in the food indumy. 
These need 10 be controlled by compute.s and 
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integrated with the production chain. Once again. 
vision systems and sensors are prompting the increas­
ing use of robots. along with automatic guided 
vehicles. 

(d) Research and dei·elopment 

There are no exact figures for most countries on R 
and D in the food manufacturing equipment industry. 
However. it is well known that in several countries. 
links between the industry and public and private 
research institutes arc important. h is difficult to 
separate pure research conducted by the equipment 
industry from work done on a shared basis with a 
particular client: but it would appear that the total is 
rather higher then the norm of around 3 per cent for 
manufacturing industry in developed countties. though 
lower than the 12 per cent commonly found in the 
pharmaceutical industry. 

A number of the trends identified above suggest 
that R and D spending by the equipment industry may 
be rising. and this is confirmed by the large suppliers. 
The end-users may be conservative as regards new 
technologies, and current technologies are developing 
in an evolutionary manner. yet the growing emphasis 
on computers and controls is taking the industry into 
more expensive areas of research. The relentless 
demands of the food industry are also increasing 
product development spending in a number of ways: 
clients will often come to the equipment suppliers with 
a rival product which they require to replicate as 
quickly as possible. Similarly. a client could come up 
with a new idea in a laboratory process that proves 
extremely difficult to reproduce in scaled-up form for 
mass production. 

The large equipment suppliers are in a much 
stror.ger position to cope with these trends. One of the 
biggest United States equipment suppliers, FMC. 
recently opened a new laboratory in California de­
voted to food equipment, studying production pro­
cesses and developing new packaging concepts. Signi­
ficantly. the FMC food laboratory is adjacent to its 
corporate technology centre, which makes advances in 
electronics vision systems, engineering technologies. 
artificial intelligence and materials engineering. In 
another indication of the importance of software 
expertise, the Swiss grain machinery producer Buhler 
in 1990 acquired a small United Kingdom software 
development company, Control, Design & Develop­
ment. 

In the United Kingdom, the $35 million investment 
over the past two years by APV Baker al Peterborough 
includes a facility where the food industry can develop 
and test its ideas on APV machinery 10 ensure they 
are practical, strengthening the linh between custo­
mer and supplier in a way th;:t would not be 3Vailable 
to the smaller equipment manufacturer. Conversely, 
some of the best ideas for new products emerge from 
small, technology-based companies and are sold to the 
larger groups that have a better chance of surmount­
ing the mistrust of imai§e-conscious food manufac­
turers. 

( e) Technolou tramfer 

Over the next 10 years. technological developments 
in the industry are more likely to be evolutionary than 
revolutionary. continuing a long-established pattern. 
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hen ~,1. it as clear from the abo\·c that. lca\·ing aside 
the other obstacles to iurthcr development of a food 
equipment industry in the South. technology trends 
arc raising the entry costs for any company wishing to 
ri\·al producers based in developed market economics. 
The success of the larger companies in those econo­
mics rcsb on enormous technological expertise built 
up o\·cr many years. and the ability to transfer ideas 
from one branch of the industry to another helps 
spread the costs of technology dc\·elopment. Crucially 
though. the pressures for change that have come 
through the supply chain. whether environmentally or 
commercially motivated, arc not present in developing 
countries to an extent even remotely comparable to 
what exists in developed market economics. Thus 
there is little technological stimulus for the develop­
ment of sophisticated process control technologies 
outside the countries where the expertise is currently 
concentrated. In particular. it should be noted that the 
current emphasis on computerized control techniques 
involves even equipment suppliers in developed mar­
ket economics in the building of links with innovative 
computer and sensor manufacturers and research 
houses. whose centres of excellence match the domi­
nant country producers of food-manufacturing equip­
ment quite closely. 

7. S/r1Jrt- anti long-tmn U.thutry oatlook 

In the short term. there arc a number of challenges 
for equipment suppliers in those markets currently 
experiencing weak business conditions. In the United 
States and the United Kingdom, suppliers arc hoping 
for a recovery in investment levels from the subdued 
levels of the past two years, but this will depend on an 
improvement in the general business climate. How­
ever. given that present conditions in the United 
Kingdom arc due more to a deferral of sizeable 
equipment orders than cancellation or abandonment 
of spending plans, APV believes an upturn in confi­
dence could release pent-up demand. In both markets. 
when conditions do improve, the larger equipment 
manufacturers will be relatively better placed than 
smaller rivals to handle the needs of the large food 
processors. 

In Eastern Europe and the former USSR. there is at 
present no sign of an end to the political and 
economic uncertainty which has caused considerable 
difficulties for the financing of orders. In contrast, the 
markets identified earlier as showing healthy growth 
are likely to continue strong. It is interesting to note, 
for example. that the prioriti~s in food-processing 
equipment terms arc much the same in the former 
German Democratic Republic as in its former CMEA 
neighbours. the difference being that money has 
rapidly been made available in the former German 
Democratic Republic for rebuilding its infrastructure 
and manufacturing base. 

Long-term prospects offer the food equipment 
industry considerable grounds for optimism. Positive 
trends identified above arc likely to stimulaic ma­
chi'.lery suppliers in the 1990s. These trends include: 
increased competition between the larger food cor­
porations in most developed countries. leading to the 
constru.:tion of large and efficient food-processing 
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plants: the convergence of hitherto discrete food 
technologies such as ice-cream and confectionery. 
cereals and fruit. as the food industry searches for new 
products: the growing importance of quality control; 
and the increase in consumption of high-\·aluc-added 
snack foods and convenience food. Similarly. the 
increasing demand for fresh and prepared foods. 
aseptically packaged for long shelf-lives. and healthy 
foods such as low-fat. no-additive products will 
represent both a challenge and an opportunity for 
machinery suppliers. One possible scenario reflecting 
these prospects suggests that the .. normal.. food­
proccssing plant of the next decades will be a highly 
automated plant where production takes place in 
continuous processing lines with the high degree of 
flexibility needed to satisfy the demanding markets in 
the region [70). Experience achie\·ed in other engineer­
ing branches with the implementation of computer­
bascd integrated systems and new managerial ap­
proaches should be advantageously utilized in the 
food-processing industry as well. 

One of the opportunities for equipment suppliers 
lies in the wide differences in the attitude of the food 
industry to the adoption of automation and con­
tinuous production techniques. One source indicates 
that some segments that lend themselves to conti­
nuou~ flow production. such as dairy production. 
l>cveragcs and baked goods, have been highly auto­
mated for many years [73). However. other segments 
which arc batch oriented tend to rely on automation 
technologies that have been proven effective in other 
industries. The further use of process control and 
process development tools would maximize automa­
tion results, particularly in Europe. the United States 
and Japan. Some of its other findings also suggest 
opportunities for equipment suppliers. especially the 
large companies with in-house automation expertise; 
intelligent sensor application is not widespread, plant­
widc digital communication networks arc not preva­
lent, and new and faster analysis techniques arc 
sparsely implemented. For example, table V.99. which 
describes the introduction of new food-processing 
machinery in the former USSR. illustrates the slow 
pace of introduction of new types of equipment and 
removal of obsolete types, particularly when viewed as 
a percentage of types of equipment in use. With 
regard to the Western European market, figure V.29 
shows the differing extent of automa1ion in the six 
most important .;ountry markets. 

In the long term, one major source confirms that 
the food machinery industry is international and 
successful manufacturers will adopt global marketing 
stra1egics similar to those of the food proccs:.ors they 
serve [71). United States machinery builders have the 
advantage of being linked directly to the world\ 
largest and most innovative food processors, now well 
into their second decade of growth. Demands for 
more healthful, sanitary and conveniently prepared 
food products with longer shelf-life arc being met 
through the collaboration of various segments of the 
food industry. including machinery suppliers. In all 
but subsistence economies, food taste:> arc becoming 
international. 

On the subject of production in Western Europe, 
another source predicts a 240 per cent rise in its value 
from $14.I! billion in 1990 to $35.5 billion in 1996 (sec 
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Tabk \".99. lntrodaction of MW food-prornsU., ~ 

in the L"SSR. 1971-1917 

Indicator 1'171-1975 1976·1980 1981·1985 !985 1986 1987 

:-;um~r of new models and 
types or machinery and 
equ:pment. apparatus. 
instruments and means of 
automation produced 624 527 626 139 100 112 

Percentage of total 
number in industry 4.1 3.8 4.7 5.3 4.1 5.4 

'.'\umbcr of new types of 
machinery and equipment 
acquired for the first time 281 178 277 84 52 60 

Percentage of total 
numbcr in industry 2.1 1.3 L8 2.4 l.5 1.7 

:'\umber of obsolete types 
of machinery and equipment 
taken out of production 102 157 206 66 93 64 

Percentage of total 
number in industry 1.8 2.4 2.4 3.5 4.0 2.4 

Source: Food Processing Machinery (t.:nited ~ations publication, Sales No.E.91.11.E.30). 
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100 

90 . 

eo 

70 

60 . 

Figure Y.29. Extent of automation In 
European food Industries• 

Sweden Germany. France Un~ed Kingdom naly 
Fed Rep of 

Source Mufllcl1~nr Program on Advanced Automarron for Ille Food 
Processing lndusr. ( !Columbus. Ohio. 8a!telle Institute. 1988) 

aeased on arbitrary index eQual lo 100 for Sweden 

also table V.95)( 76 ). The installation of large computer­
integrated food-processing systems will become more 
and more evident as the industry moves people away 
from the direct food-processing chain. Other changes 
which should benefit equipment p(oducers include: 
environment-related concerns such as the ozone layer 
and greenhouse gases; anticipated acceptance by 
consumers of food irradiation (this could be a long 
time coming); and the increasing tendency for con­
sumers to become grazers of food products rather 
than large meal eaters. In Western Europe, a further 
positive influence, at least for large equipment sup­
pliers, is the European Single Market. Alfa-Laval says 
that towards the year 2000 there will be increasing 

pressure on suppliers to utilize the advantages of that 
market. 

Regarding market trends in Eastern Europe, the 
same source suggests the following: the opening of 
Eastern Europe will produce a much more free market 
for the goods of equipment producers in developed 
market economies; Eastern Europe will serve as a 
local source of low-value-added food-processing equip­
ment; and a united Germany will have a positive effect 
on the rest of Europe. The likely relative importance 
of these uends on the equipment industry differs 
internally, but there is clearly considerable long-term 
confidence about Eastern Europe, despite current 
difficulties, simply because of the growing needs for 
food equipment as the former centrally planned 
economies expand through closer links with developed 
market economies. Further east, China as 'l market 
has considerable potential, even if projected popula­
tion growth is not in itself a positive factor unless 
accompanied by economic growth; more opportunities 
are thus iikely to spring up in the big coastal cities and 
regions than in the Chinese hinterland. The continued 
economic growth of South-East Asia will also have a 
positive bearing on food needs and thus on equipment 
orders. 

Elsewhere, there is cautious optimism over pros­
pects in Latin America, where the current more stable 
political and economic environment could generate 
increased interest in food equipment produced by 
developed market economies. Brazil, as a major 
producer of coffee, chocolate powder and orange 
juice, has potential for long-term growth, if it is able 
to capture a greater share of the value-added side of 
these food industries. Prospects for growth in Africa 
seem rather more remote, while Australasia looks 
likely to become relatively less important as a market 
for food equipment. 
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The long-term prospects for different equipment 
industries reflect a number of positi,;e trends. The 
beverage {soft and carbonated drinks) business is 
expected to remain strong and is perhaps the ideal 
branch to benefit from high economic growth in the 
\I.armer countries of South-East Asia. The dairy 
equipment producers have a large. if not too finan­
cially rewarding market in developing countries. along 
with good prospects for larger dairies in Western Asia. 
Alfa-Laval sees Saurli Arabia investing in large. 
sophisticated dairy plants. following the trend set by 
the European dairy industry. The fats-and-oils equip­
ment business is rather harder to predict: indeed 
Alfa-Laval suggests two contrasting positive and 
negative scenarios. on tne basis of the differing effects 
of a big rise in palm oil supply. 

In the dry-goods branch. the considerable growth in 
the market for snack foods in developed countries 
could e'ttend into de\·cloping countries. especially 
Asia. over the next few years. while the bakery 
equipment branch could continue to see changes as 
the United States and the United Kingdom begin to 
move away from taste-free white bread to more 
healthy types. There is also a trend towards more 
flexible bakery production which could be of benefit 
to Japanese equipment producers. 

In the long term. all these trends could have a 
marked effect on the profitability of the food equip­
ment industry. As mentioned at the start. profit 
margins are tight and a fall in turno\·er can be 
damaging. The process of rationalization in the 
industry implies a smaller number of equipment 
producers sharing a more profitable mark.-t. so long 
as the industry i~ able to withstand the downward 
pressure on prices that could be caused by a customer 
base that is itself rationalizing and concentrating. In 
developing countries. the evidence suggests that the 
balance of power in the industry is likely to remain 
very much as it is now. until at least the end of the 
century. 

K. Mineral-processing equipment 
(part of ISIC 3824 and 3831 )* 

I. Curunt condition.t 

Mineral-processing equipment improves the quality 
and purity of ore for smelting by crushing, drying, 
flotation and separation of unwanted constituents. 
Major mineral-processing equipment includes the 
following: crushers. which reduce ore size (gyratory, 
impact, roll and jaw crusher~): grinding mills. which 
are used to pulverize the ore into a fine powder: 
screens. which are normally used for washing and 
de\l.alering the ores and can also be used for sizing; 
classifiers. which are used for size separation of ores 
and consist of centrifuges to classify material of 
different density by meam of centrifugal action; and 
flotation machines. jigs, concentrating tables or spirals. 
which are used to separate the more finely crushed 
mineral materials. 

•r~ll>O a'knn\l.ledgf' 1he coin1r1hu11on nf 8. Rocoum. l>eparl· 
menl of Re"iur" l-c01nnml(•. We•I \'1rgm1a I :mver\llY 

In terms of structure. the mineral-processing industry 
as defined here comprises the following stages: com­
minution. which includes crushing and grinding: 
beneficiation (sometimes referred to as concentration). 
which consists in screening. classification, flotation. 
and electrostatic. gravity and magnetic separation: 
and media separation. also termed dewatering. which 
consists of pressure or vacuum filtration. The broad 
term "milling.. is sometimes used to refer to the 
mineral-processing stages from crushing. grinding. 
classification and concentration to dewatering. 

The mineral-processing industry has historically 
lagged behind world business cycles, due to persistent 
worldwide surpluses of metal and mineral supplies. 
The fact that the industry is directly linked to the 
demand for mineral products. has helped to raise the 
demand for mineral-processing equipment and for 
replacement and repair parts at times when the 
demand for processed minerals was increasing. Today. 
the mineral-processing-equipment industry has yet to 
recover from the steep decline in activity that took 
place during the worldwide recession in 1982-1983. 
The mineral-processing-equipment industry has also 
been found to respond negatively to falling oil prices. 
For example. the decline in oil prices has induced a 
decrease in demand both for coal-processing machinery 
and for mineral-processing equipment in general. 
Equipment manufacturers everywhere are plagued by 
slow growth in export markets. Another factor that 
has limited growth is the capital-intensiveness of the 
industry, which leads to long pay-off periods for 
existing technologies and extra-high risks in introduc­
ing new ones. 

Competitiveness in this industry has historically 
been assessed by the price gaps that exists among 
producers. These differentials stem from varying 
domestic production costs, as well as from the 
currency exchange rates of producing countries against 
the dollar. A competitive factor, which partially 
offsets the price disadvantage for some producers, is 
advanced technology. The development of high-tech­
nology machinery is strengthening the competitiveness 
of the mineral-processing industry of developed coun­
tries compared with that of developing countries. 

Equipment output in the past has been determined 
primarily by the derived demand for minerals in che 
production of a wide range of consumer products and 
capital goods. Other important factors in the supply 
of mineral-processing equipment include: government 
policies affecting the overall mineral-processing 
branch; high material and capital costs; growing 
participation by developing countries: and policies 
adopted to reduce overcapacity in the North. Changes 
in each of these components will affect the pattern of 
growth in the world market over time. 

1. Jnurnational trad~ 

The growing demand for specialized machinery in 
expanding developing economies and the need for 
major mineral producers to constantly renovate their 
processing equipment have, in recent years. resulced in 
considerable trade. Figure V.30 shows the composi­
tion of trade in mineral-processing equipment by 
region in 1990. Today, the internacional trade in pare' 
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Figure V.30. Wortd composition of trade in 
mlnenil-processing equipment. 1990 
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for mineral-processing machines is between 33 and 
36 per cent of total trade. Spare parts represented the 
large~t proportion of all equipment traded worldwide 
in 1990. Table V.100 shows that both developed and 
developing countries have significantly increased their 
exports of mineral-processing equipment since 1983. 
World exports of such equipment reached some 
$3.714 billion in 1990. This figure is 97.5 per cent 
higher than that recorded in 1983. Concerning specific 
countries. Hnland had the largest increase at 377.2 per 
cent during the period considered. Significant increases 
were also recorded in the Netherlands wi!h 281.2 per 
cent. and Canada with 215.4 per cent. Most impressive 
wer: the increases recorded in the South at 122. 7 per 
cent. with Latin America recording an astonishing 
1000 per cent increase: in e:itports of mineral-processing 
equipment. The increases that occurred in the devel­
oped market economics of Oceania were also signi­
ficant. 

Germany maintained its position as the world's 
leading exporter of minc:ral-procc:ssing equipment. 
followed by the: United States. Italy, and the: United 
Kingdom. China had the: largest increase: from 1989 to 
1990. al 100. I per cent. Other ~ignificant increases 

over these t11.o years were: recorded in the Netherlands 
at 54.5 per cent. in Austria at 50.6 per cent. and in 
Denmark at 49.6 per cent. 

Changes in market shares of exports of mineral­
procc:ssing equipment arc: also rc:flcctc:d for all types in 
table: V.100. Both North America and Wc:stc:rn Europe 
gained market shares bctwc:cn 1983 and 1990. The: 
share: of the: South dc:crc:asc:d marginally from 0.05 per 
cent in 1983 to 0.04 per cent in 1990. Table V.101 
gives the composition of regional exports for five: 
major types of mineral-processing equipment traded 
worldwide:. While: parts and rc:placcmc:nt units com­
posed the greatest shares of North American and 
Western European exports. machinery for moulding 
and shaping mineral pastes and solids was the major 
export for Japan. Exports from other dc:vc:Iopcd 
countries consisted mainly of sorting. screening. 
separating and washing equipment. Parts were:. by far. 
the: most significant items traded by the: North. 

The composition of exports in the South was also 
dominated by the parts category. followed by machinery 
for shaping and moulding mineral pastes and solids. 
E:itports by Latin America were: highly concentrated in 
the: parts category. followed closc:ly by exports of 
sorting. screening. separating and washing equipment. 
African c::itports of mineral-processing c:quipmc:nt con­
sisted almost entirely of spares and rc:placc:mc:nt units. 
Developing countries of Asia had the: largest market 
share: of mixing and kneading machinery in 1990. 
while: in the: centrally planned economies of Asia. the 
crushing and grinding category dominated. 

Table: V. 102 provides further details on the: market 
shares of indi\·idual countries and regions in global 
exports for each category of mineral-processing equip­
ment. While: Germany was the: leading c::itporter of 
crushing. mi:iting. and moulding equipment and parts 
in 1990. it was second in world exports of screening 
and separating c:quipmc:n:. The United Kingdom was 
the lc:ading exporter of screening and sorting equip­
ment and the: third most important exporter of 
crushing and grinding equipment in that yc:ar. The: 
ranking of the: United States changed from third to 
sixth in almost all types of mineral-processing equip­
ment. though it was the: second most important 
exporter of parts. 

Japan remained among the: top IO lc:ading c:xportc:rs 
in all categories of equipment. In terms of geographic 
distribution. developed market economics dominated 
the export market almost entirely. with over 95 per 
cc:nt in all equipment types. The: shares of the: export 
market accounted for by centrally planned economics 
of Asia in 1990 wc:rc: 0.3 pc:r cent, 1.5 per cc:nt, 0.3 pc:r 
cent. 0.3 per cent and 0. 7 per cent for screening. 
crushing. mixing. moulding equipment and parts, 
respectively. The: corresponding shares of the devel­
oping economies of the South were 2.1 per cent, 
2.6 per cc:nt. 4.5 per cent, 2.0 per cent and 1.8 per cent. 
rc.,pcc1ivc:ly. In terms of 1990 shipments. world 
exports of parts for mineral-processing machines were: 
the large'! of the: five types at S 1.205 million. followed 
by moulding machinery at $802 million. crushing and 
grinding machinery at $647 million. mixing machinery 
at $619 million. and ~crcening eq111pment at $290 
million. 

World import!\ of mincral-procc~sing equipment 
al~o grew significantly between 1983 and 1990. A!I 
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Table V.100. World eaporta ol •iacnl-~ cq.tipmcal, 1'193 a8d 1990 

Econ.om•~ Eaporu Pcrccnta1c Perccntaac 

Rank 'roupina. in 1990 cban1e share 

IR rcaoon and (1bousand 
1990 country dollars) 1983-1990 1989-1990 1983 1990 

Germany 1 010 010 104.87 28.38 26.21 27.19 

? United States 430 S39 100.80 2S.03 11.40 I l.S9 

3 Italy 400 908 131.9.!. 23.74 9.19 10.79 

.. United K.i111clom 311 4S2 77.94 21.61 9.31 8.39 

s France: 285 918 4S.93 26.64 10.42 7.70 

6 Denmark 211 038 122.ss 49.6? S.04 S.61 

7 Japan 178 468 18.32 16.08 8.02 4.81 

II Belgium aad 
Lu1embo11r1 109 608 lSll.69 34.17 2.25 2.9S 

9 Switzerland 109 4S3 1411.S7 46.60 2.34 2.9S 

11'1 Sweden 104 006 143.14 30.20 2.27 2.110 

11 Setberlaads 9S 491 2111.17 S4.S2 1.33 2.S7 

I? Finland 82686 377.lS 13.61 0.92 2.23 

13 Austria 66 371 130.Sll SO.S9 l.S3 1.79 

14 Canada 60467 215.39 36.77 1.02 1.63 

IS Spain S4 632 119.26 -us 1.53 1.44 

A. Western Europe, 2 llllO 000 109.76 28.Sl n.99 77.54 

or wbicb 
EEC 2 sos 000 101.BS 27.611 65.98 67.4S 

North America 491 000 109.113 211.Sl 12.44 13.ll 

hpan 178 soo 18.54 16.23 8.03 4.112 

Eastern Europe ti 19 000 -26.92 -0.Sl 

Other 44 000 Ill.SB -13.73 1.01 l.18 

Total.A 3 612 soo 102.42 26.60 94.36 96.74 

B. Asia 
Dcvelopin& market 
economics SS 000 37.SO 3.77 2.13 l.411 

Ccni;ally planned 
=conomics 23 000 -62.90 91.67 3.30 0.62 

Lalin America 22 000 1000.00 -18.S? 0.11 O.S9 

Africa l soo SO.DO -70.00 Ii.OS 0.04 

Total. B 101 soo 122.73 -12.SO o.os 0.04 

To1al, A and B 3 714 000 21 97.4S zs.;9 100.00 100.00 

Sowc~: UNCTAD. trade data bank. 
ti Former Yugoslavia only. Daia not available ror Ea51crn E11rapc and rormer 

USSR. 
RI P.1poru may c1c"d imports due to po11ibility or error in data collection. 

Table V.101. Rcpoaal compmitioo ol lndc ia miacnl-prmaliaS cqai,_a-', 1990 
(Percenta1e 1hare or impor11/pcrcenta1e •hare or export• in re1ional total 1barc1) 

Economic 1roupins. Sor1in1 Cr11shin1 Mi1in1 
Mouldin& and re1ion scrccnin1 1rindin1 knead ins 

1roup1ng c:quipmen1 equipment equipment equipment Parts 

A. Son h America 12.8/9.I 12.3/14.1 11.4/ 13.3 14.3/11.7 49.3/Sl.9 

Western Europe. or 
whoch 8 7/7.9 IS.6/17.3 19.6/17.7 18.S/24.4 37.7/32.7 

EEC 9.9/7.R 17.1/16.2 23.7/1&.8 23.S/24.4 ?S.7/32.9 

Japan 7.7/S.9 7.7/37.9 16.9/1.U 40.0/27.8 2.7/13.6 

01her IS.1/32.4 28.1126.S 6.1/23.S 18.2/S.9 31.8/11.8 

To1al. A 9.6/8.2 lS. I /18.1 17.7/17.l 18.1/22.8 39.l/33.9 

8. Arron 3.6/- 29.1/· 20.0/- 34.6/- 12.7/100 

Laun America 8.6/32.3 JS.4/ 12.9 17.2/9.7 13.4/9.7 2S.4/lS.S 

Asia 8 71&.9 18.2/24.4 19.2/42.l 21.8/11.1 32.0/13.3 

To1al. B 8.3/6.7 23 9/19.1 11.3/ll.S 20.7/18.0 28.9/24.7 

c. C:en1rally planned 
econom~5'1/ 10.8/4.4 10.8/43.S 111.1/8.7 36.1/8.7 24.1/34.I 

To1al, A. B anC: C 9.1/8.22 16.6/18 2 20.1/17.4 18.8/22.6 3S S/33.7 

Sourct: UNCT AD 1tade dala bank 
II lmporl and crporl dlll 11vcn ror nch lype or cq111pmcn1 Ha percenla&c or IOlal imports 

ud upor11 or mineral· proccu1n1 equipment ror 1h11 rc110n. Total or row • 100.0/ IOO.O per 
cen1 ror imports and uporu. rc1pcc11vely. 

DI lnclud1n1 Alla. Eastern Europe and lhe former USSR. 
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Tabl• V.1112. World nporh of min.ral-prO<'t\\iftlt equipmt-nt by t)'JM• 1990 

------

Suning. saccning . .epar41tng or wilshing 
equipment ('rushing and gnnd1ng equipment ~ixing or kneading ma,·h1ncry 

------· --·--- ----

Rank l\conom1c grouping. hpons Rank 1'4nnomi,· grouping. Expons R11nk l'.conomic icroupinic. l.xpom 

1n region and (thousand rcKentagc in region and (thousand rcrccntagc in region and (lhousand l'crrcnlJJ:C 

l'Ml 1·ountry doll•r..l share l'J'JO counll)' dollars) lihare llJCXI L'OUntry dollan.) ~hare 

----~-·-·------------------- ---

Ln1ted Kingdom !17 245 30.0I! I Germany 149 380 llO'> I Germany 243 'J47 W.47 

2 German)· 46 235 15.94 2 Denmark 6(, 911! 10.J4 2 llaly 117 (174 14.l'J 

) Ln1teJ States J4 905 12.<M 3 t..:nitcd Kingdom 65 (l'J(i 10.14 3 FranL'e 53 Hiii K.S'I 

4 lklg1um and l.uxeml>ourg 148M 5.13 4 Japan (,] 7(,7 9.Hl1 4 t..:nited States 51 .lKO H.11 

5 l'ran,·c 14 211! 4.'i2 5 l'ranrc St. K.U H.1H 5 :"c1hcrl;1nds JO'Jll s I"} 

b h;il)' 12 b7h 437 6 t:nitcd St<1tcs 54 SKJ K.44 " Lnitcd Kingdom 2K 11~7 4.1.t 

7 Aus1nh11 10 263 3.54 7 h1tl)' 35 liOO 5.50 7 Japan 24 t.t I 1.'J'J 

8 Japan 9 750 3.36 8 s .. 'Cdcn 33 147 S.12 8 Switzerland 13 244 2.14 

9 s .. 'Cdcn 9 671 3.33 9 Finland 27 132 4.19 9 Singapore 9 3411 1.51 

10 Sw11zcrland 7 719 2.66 10 Austria IS 188 2.35 10 Republic of Korea 8 127 1.32 

11 :"ethcrlands 7 037 2.43 11 :"c the rlands 10 371 1.60 11 Denmark 7 950 1.29 

I? Finland 6 715 2.32 12 Chini1 9 610 1.19 12 Finland 7 943 1.29 

n Spain 6 1511 2.12 13 Switzerland 7 381 1.14 13 Aulitralia 7 "42 I 24 

14 l>cnmark 4 774 1.65 14 Relgium and l.uxemt>ourg 7 306 1.13 14 Austria 6 2111 1.02 

15 Canada 4510 1.56 15 Spain 7171 I.I I IS Yugoslavia SSl!S O.IJO 

A. :"onh 1\menca 38 000 13.10 :"onh America 59 000 9.12 Nonh America Sl1 000 ').0/1 

Western Europe. of which 224 000 n.24 Western Europe. of which 488 000 75.43 Western Europe, of which 500 000 110.91 

EEC 193 000 66.SS EEC 400 000 61.112 EEC 4li.S CXJO 75.24 

l'.as1ern Europe•' l 000 0.34 Eastern Europel1 2 000 0.31 Ea11ern 1:uropcll 6 000 0.'>7 

J11pan 10 000 3.36 Japan 64 000 9.89 Japan 25 000 4.05 

Othe~ 11 000 3.79 Othc~I 9 000 1.39 Othcrtl II 000 1.29 

--- ----- ----- --
Total. A 2M 000 97.59 Total. A 622 000 96.13 To11t. A 595 000 '>6.13 

U. Afnca~ . AfricaEI . AfricaEI 

Lalin America l 000 0.34 Latin America 4 000 0.62 Latin America 3 000 0.49 

1\513 Asia Aliia 

l)c,-clop1ng mar~et Developing market Developing market 

economies 4 000 1.38 e•·onomies 11 000 1.70 economics 11) 000 3.07 

Centrally planned Centnlly painned Cenlrally planned 

economics l 000 o.:w eronomies 10000 1.54 economies 2 000 0.32 

---- --- --- -
Total. B 6 000 2.07 Total. D 25 000 3.116 Total, 0 24 000 3.87 

.E Total. A and R 290 000 100.00 Total, A and B 647 000 100.00 Total, A and B 619 000 100.00 
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3 
Agglomerating. shaping or moulding machinery Pan$ for mineral pruce!.iing m11ch1neli 

Rank l'.conomic grouping. hpons Rank faonomic grouping. Expuns 

'" region and (thousand Percentage in region and (thousand Percentage 

19')() rountry dollars) share J 9')() country dollars) 1hare 

I Germany 236 258 30.93 I Germany 337 R66 28.0S 

2 Ital) IS2 nJ 20.0S 2 Uni.ed States 244 296 20.lS 

3 1'111nce 6S S17 8.6S 3 Italy 102 IRS 8.46 

4 Denmark 31 S70 4.19 4 F111nce 96 19!1 7.97 

5 Japan 27 466 3.S4 5 United Kin11dom 116 140 7.14 

6 L'm1ct.1 Slate~ 24 925 3.28 6 Dcnmuk 80 OIJO (1.M I. 
1 Unued Kingdom 23 804 3.27 

~ Belgium and Luxembourg 69 325 S.73 I 

8 Swit1erland 22 634 3.01 0 Sweden 48 81!3 4.07 

9 I' inland 21 836 2.88 9 c ... nada 44 010 3.65 

JO Netherlands 168~ 2.23 10 Swit1erland 43 476 3.57 

II Austria JS 025 1.97 11 Japan 32 844 2.74 

12 Spain 15 003 1.97 12 Netherlands JO SRI 2.S7 

13 Belgium and l.uxeml>ourg 12 9RO 1.70 13 Spain 23 4R7 1.91 

14 Yugoslavia 7 65S 1.05 14 Au1tria 22 841 1.90 

15 Sweden 7 000 0.92 15 Finland 19 617 J.M 

A. Nonh America 29 000 3.80 Nunh America 218 000 18.09 

Western t:urope. of which 687 000 90.~ Western Europe. of which 921 000 76.43 

EH: 604 ()()() 7'>.16 l'.EC 813 000 67.47 

Japan 27 000 3.54 Japan 33 000 2.74 

Easiern Europe•1 R 000 1.05 Eastern Europe•/ 3 000 0.25 

Othc~ 1 2 000 0.26 Otheri' 4 000 0.33 

--- -- . --- --
Total./\ 753 000 98.6'> Total,/\ I 179 000 97.84 'i 

B. Africa£/ . Africa I 000 0.08 

Latin /\mcnca 3 000 0.39 Latin America II 000 O!JI 

i\sia i\sia 

l>evcloping market Developing market 

economies 5 000 0.66 economies 6 000 o.so 
Cent111lly pl<1nned Centrally planned 

economies 2 000 0.26 economics 8 ()()() 0.66 

-- --- --
To11I, ll 10 000 1.31 TntJI, II 26 000 2.16 

Total, A and 8 763 000 J00.00 Total, I\ and B I 205 000 100.00 

Sourct": CNCl'AD trade data bank. 

~ If Fonner Yugoslavia only, excluding other Eastern l\urope and former USSR due to unavailability of t.lata. 

11: Aus1ralia, :-.;cw Zealand. ls111el, Ryukyu Islands and Soulh Africa. 
£ l.c?>S lh<in I million 1990 dollars. 
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shown in table V .103. total impons of mineral­
proccssing equipment increased by 141.82 per cent. 
Among all countries. the most remarkable increases 
occurred in Thailand. with 1549.4 per cent. Among 
de\·elopcd countries. the strongest impon increases 
occurred in Spain at 895.7 per cent. Sweden at 478.6 
per cent. the Netherlands at 324. I per cent. and 
Switzerland at 299.6 per cent. Other significant impon 
increases occurred in Canada. France. Germany. Italy. 
United Kingdom and United States. Impon changes 
were not significant for the centrally planned eco­
nomics of Asia. 

From 1989 to 1990. Thailand also had the largest 
increase in mineral-processing equipment import"S at 
144.3 per cent. followed by Chile at 92.3 per cent. 
Major declines were recorded in China at -25.4 per 
cent. the United States at -18.2 per cent, Canada at 
-3.9 per cent, and the United Kingdom at -2.6 per 
cent. A lesser decline occurred in Italy at -0.9 per 
cent. The United States is still the world's leading 

~-­- . 
importer of mineral-processing equipment. with 8.4 per 
cent of all such impons. followed by France, which 
increased its share from 6.9 per cent in 1983 to 8.1 per 
cent in 1990. With regard to economic groupings. the 
Nonh continued to account for the largest share of 
impons. with 74.8 per cent of the total in 1990, 
followed at a distance by the South at 25.3 per ccni. 
Total world imports of mineral-processing equipment 
were estimated at $3 billion in 1990. In the South. 
imports of mineral-processing equipment showed a 
marginal decrease from the 1983 level at -7.3 per 
cent, while imports were increasing at a high rate in 
the developed market economies of the North at 225. 7 
per cent during the same period. The most significant 
increase from 1989 impon levels. 17.2 per cent. 
occurred in the North. 

As shown in table V.104, the United States had the 
largest market s!lare, 12.6 per cent of the imports of 
screening and washing equipment. followed closely by 
Germany with 10.3 per cent. As regards geographic 

Table V.103. World mporU cl ai8aal-pnWfMi•& ap.ip9eat, 1913 ud 1990 

lmporls in Perccn1age Perccnlage 

Rank Economic grouping. 1990 change share 

in region and (lhousand 
1990 counlry dollars I 1983-1990 1989-1990 1983 1990 

1 Uni1ed S1a1cs 252 398 184.52 -18.19 7.lS 8.34 

2 France 24S 322 184.88 22.70 6.94 8.11 

3 Germany 232 094 263.69 46.69 S.14 7.67 

4 Uni1ed Kingdom 176 166 143.84 -2.S9 S.82 S.82 

s Canada 161 92S 140.79 -3.93 S.42 4.86 

6 Belgium and Luxembourg 147 308 82.S2 44.94 6.SO 4.66 

7 Spain 140 833 89S.7l 3S.9l 1.14 4.27 

8 Thailand 129 194 1 S49.36 144.34 0.63 3.97 

9 !'lle1herlands 120 396 324.09 S0.67 2.29 3.24 

10 Sweden 97 Sl7 478.S6 66.12 1.36 3.04 

11 Republic of Korea 92 498 271.SS 21.39 2.01 2.88 

12 Italy 86 971 179.14 -0.90 2.SI 2.81 

13 Switzerland SS 3SI 299.62 28.S3 1.72 2.78 

14 China 83 S27 -2S.44 2.7S 

IS Por1ugal 83 IS6 301.34 S6.3S l.68 2.74 

A. Nor1h America 414 000 16S.38 -ll.3S 12.S7 13.70 
Western Europe, of which 1674000 248.02 21.S3 38.76 SS.38 

EEC 1 327 000 254.81 26.62 30.14 43.90 
Japan 6S 000 19S.4S 3S.42 1.77 2.IS 
Eas1ern Europe 11 22 000 -4.3S 0.73 
Other 86 000 138.81 26.47 2.90 2.84 

To1al, A 21 2 218 000 225.70 17.17 S4.88 74.79 

8. Africa SS 000 ·7S.00 -S.17 17.73 1.82 
Latin America 211 000 IS4.22 ·5.80 6.69 6.98 

Asia 
Dcvelopin1 market 
economics 412 000 -S.94 38.72 3S.29 13.63 
Cenirally planned 
economics 84 000 ·25.00 2.78 

To1al. B 700 000 ·7.28 16.28 60.84 2S.21 

To1al, A and B 3 001 000 141.82 S2.96 100.00 100.00 

Sm•u: t.:scr AD irade d1ta bank. 
I/ Former Yu1ostavia only. 
21 E1clud1ng Ea11ern Europe and rormer USSR. ncep1 for former Yugoslavia, due to 

unav11l1b11i1y of data. 
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Tllbh V.llM. World Import~ of mlnenil·protts11lq equipment by type, 1990 

Son1na. sneening. Kparaling or washing 
cqu1pmen1 Crwohing 1nd grinding equipm~nl Millin& or kne1din1 m1chinery 

Rant r~ic grouping. lmpons Rank Economic grouping. lmpons Rank Economic grouping. lmporu 
1n repon and (thoUS1nd Pen:cn11ae in region ind (thouund Pertent1ge in region and (thousand Perten1age 

1990 roun1iy dollars) share 19\lO country dollus) share 1990 count I)' dollars) share 

I United S111cs 3S 449 12.57 I Germany 42 164 8.22 I France 72 747 13.55 
2 Germany 29 062 10.28 2 Chile 41 08S 8.00 2 Spain 41 018 7.64 

l. 3 C..nada 17 720 6.38 3 R.epublic of Korc.11 37 075 7.23 3 Belgium and Luxembourg 32 518 6.06 
4 France 17 704 6.37 4 United Statea 27 833 5.43 4 Germany 26 693 4.97 
5 Bel&ium and luembourg 12 936 4.59 s Sweden 26 212 5.11 s United Slate' 26 088 4.86 

6 Netherlands 12 628 4.48 6 McxiLo 23 662 4.61 6 United Kin&dom 2.5 476 4.74 
7 Ponupl 10 0111 J.57 7 Belgium and Luxembourg 22 831 4.44 7 Netherlands 21 974 4.09 
8 Republic of Korc.11 10 078 3.57 8 C..nada 22 687 4.42 8 Thailand 21 450 3.99 
9 United Kiftldon1 9 917 3.52 9 France 22 654 4.42 9 C'..anada 20 838 3.88 

10 Sinppore 9 227 3.27 10 Spain 22 049 4.30 10 P..,rtupl 19 724 3.67 
11 China 9 203 3.26 11 Portupl 20846 4.06 11 Austria 17 516 3.26 
12 Cllile 8 703 3.09 12 United Kin&dom 18 650 3.64 12 Indonesia 17 J90 3.24 
lJ Sweden 8 611 3.05 lJ Australia 18 063 3.52 13 China 15 327 2.ll5 
14 lllly 8 306 2.95 14 Netherlands 17 356 3.38 14 Switzerland 14 831 2.76 
15 Swiuertand 8 182 2.90 15 Italy 16 471 3.21 IS Sinppore 14 646 2.73 

A.. North America 53000 18.79 North America St 000 9.94 North America 47 000 8.75 
Wes1em Europe, of 145 000 51.42 Wcs1em Ei.::-ope, of 2.59 000 50.49 Western Europe, of 326 000 60.71 I 

wllid1 wllich which I ,. 
EEC 112 000 39.72 EEC 193 000 37.62 EEC 267 000 49.72 

Japan 5 000 1.T7 Japan 5 000 0.97 Japan 11 000 2.0S 
~cm Europcl' 1 000 O.lS Eastcm Europcll 2 000 0.39 Eas1em Europea/ 2000 0.37 
Other 13 000 4.614 Other 22 000 4.29 Other 10 000 1.86 

-- -- -- --
Tocal. A'll 217 000 76.95 Total. AIJ.I 339 000 66.08 Total, AIJ.I 396 000 73.74 

B. Africa 2 000 0.71 Africa 16 000 3.12 Africa 11 000 2.0S 
Latin America 18 000 6.38 Latin America 74 000 14.42 Latin America 36 000 6.70 
Asia Asia Asia 

DcwlopUI& martct Dcwloping markel Dcwlopln1 market 
economia J6 000 12.T7 economicl 15 000 14.62 economlca 79 000 14.71 

Centrally planned Centrally planned Ccntnlly planned 
CC'OllOllliCI 9000 3.19 economics 9000 1.75 economics 15 000 2.79 

-- -- -- -- -- --
Total. B 6.S 000 23.0S Total, B 174 000 33.92 Total, B 141 000 26.26 .L 

Tocal,Aand B 282 000 100.00 Total, A and B 513 000 100.00 Total, A and B 537 000 100.00 
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Aglomeratina. shaping or moulding equipment Parts for mineral·pRXcaing machines 

Rank Economic pouping Im pons Rank Economic grouping lmpon1 

in region and (thouund Percen••ae in region and (lhouund 

1990 country dollan) share 1990 country dollan) 

1 Spain 47 637 8.21 1 United States 124 090 

2 United Kingdom 46 S47 8.03 2 Gennany 103 30S 

3 United States 38 929 6.71 3 Prance 94 982 

4 France 37 234 6.42 4 C.nada 80 370 

s Germany J0870 S.32 s United Kingdom 75 576 

6 China JO 4Sl S.2S 6 Thailand 68369 

7 Belgium and Luxembourg 27 322 4.71 7 Belgium and Luxembourg SI 601 

8 Republic of Korea 27 20S 4.69 8 Netherlands 49 348 

9 Thailand 2S 628 4.42 9 Sweden 39 174 

10 J•pall 22 685 3.91 10 Swilzc rt and 36 S24 

11 C.ud• 20 309 3.50 11 Italy 34 414 

12 Netherlands 19 089 3.29 12 Austria JO 220 

13 Italy 18 925 3.26 13 Spain 24 S96 

14 Pon up I 18 127 3.13 14 Mexico 22 724 

IS Mexico 13 218 2.28 IS Indonesia 21 369 

A. Nonll America S9000 10.17 Nonh America 204 000 

Western Europe, of Wes1em Europe. of 

which 308 000 S3.10 which 628 000 

EEC 26.S 000 45.69 EEC 289 000 

f..astem Europcll 8000 1.38 Eutem Europeal 10 000 

Japan 23 000 4.48 Japan 18 000 

Other IS 000 2.59 Other 21 000 

---- --
Total, AIJJ 413 000 71.20 Total,A'lf 881 000 

e. Alric• 19 000 3.28 Africa 7000 

Latin America 28000 4.83 Latin America S3 000 

Asia Aai• 

Oewlopina martcet Oewlopina market 

economies 90 000 15.52 economies 132 000 

Centrally planned Centrally planned 

economies JOOOO S.17 economies 20000 

--- --
Touil, B 167 000 28.80 Total, e 212 000 

Total, A and B 580 000 100.00 Total, A and B l 093 000 

Sot«t: UNCTAD trac1e cbta bank. 
al Yuplavia only. 
ti Excluding Eutem Europe and fonner USSR. except for Yupiavia, due to unavailability of data. 
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Pe~en11ae 
share 

11.lS 
9.4S 
8.69 
7.3.S 
6.91 
6.26 
4.72 
4.51 
3.58 
3.34 
3.IS 
2.76 
2.25 
2.08 
1.96 

18.66 

S7.46 
26.44 
0.91 
l.6S 
1.92 

--
80.60 

0.64 
4.8S 

12.08 

1.83 

--
19.40 

100.00 
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areas in the cfotribution of screening and washing 
equipment. Western Europe was the leading importer 
in 1990 with 51.4 per cent of the total. with the EEC 
accounting for 40 per cent of these imports. North 
America followed with 18.8 per cent. The North led in 
imports of screening and washing equipment at 77 per 
cent. compared with 23 per cent for developing 
countries. Western Europe also led i~ imports of 
crushing and grinding equipment at 51 per cent. The 
EEC alone accounted for over 37 per cent of all such 
imports. followed by North A11'crica at 10 per cent, 
making the total share of the North 66 per cent in 
1990. Developing countries. however, had a strong 
share of the market for crushing and grinding equip­
ment at 34 per cent, compared with 23 per cent of the 
market for screening and washing equipment. Centrally 
planned economics of Asia had only a 1.8 per cent 
market share of imports of this equipment category. 
Imports of mixing and kneading machinery were 
largest for Western Europe at 60.7 per cent in 1990. 
The share of the South in such imports was recorded 
at 26.3 per cent of the world total during the same 
year. Developing countries of Asia accounted for the 
greater share of the total imports by the South of 
mixing and kneading machinery, with 14.7 per cent of 
the world total in 1990. 

Western Europe also dominated imports of moulding 
machinery with 53. I per cent of total world imports in 
this category. making the share of the North a 
significant 71.2 per cent of the world total. The 
market share held by developing Asian countries was 
also significant at 15.5 per cent. Impons of parts for 
mineral-processing machines were led by Western 
Europe at 57.5 per cent, followed by North America 
at 18. 7 per cent, with a combined share for the North 
of about 81 per cent. Among the developing eco-­
nomies of the South, those of Asia had over 12 per 
cent of total world imports of parts, for an aggregate 
of 19.4 per cent recorded by the South in 1990. World 
imports of screening equipment totalled $282 million 
in 1990, those of crushing and grinding equipment, 
$513 million; mixing or kneading equipment, $537 
million; moulding machinery, $580 million; and parts, 
$1.093 million. Table V.101 showed that parts of 
mineral-processing machines led imports at 35.5 per 
cent of total world imports of mineral-processing equip­
ment, followed by mixing and kneading machinery at 
20.1 per cent. Also, parts constituted the greatest 
share of imports of all major economic groups, except 
for crushing and grinding equipment, which dominated 
Latin American imports, and moulding machinery, 
which constituted the greatest share of African imports 
of all types of mineral-processing equipment. 

The position of the United States among the top three 
exporters and importers of mineral-processing equip­
ment can be explained by the fact that in recent years, 
the high value of the dollar raised the price of United­
States-built machinery to potential foreign purcha.~rs. 
and made imports of mineral-processing machinery 
from other manufacturing countries relatively less 
expensive. Latin America is currently the fastest­
growing region in terms of exports of mineral­
processing equipment. NI Cs such as Brazil and Mexico 
are currently expanding production for export. 

World imporls of mineral-processing equipment as a 
proportion of world con~ump1ion have increased 

significantly in the last decade. This change reflects the 
beginning of a transitional period in world production 
and trade towards the greater processing of mineral 
resources by producers in developing countries. The 
market share of the United States is increasingly being 
threatened by strong competition from European 
exporters such as Germany and the United Kingdom. In 
China, imports of mineral-processing machinery have 
also strongly increased in recent years in the form of 
coal- and phosphate-processing equipment. 

World production of mineral-processing equipment 
is reported in table V.105 in terms of the number of 
units, not dollar equivalents. Although information on 
all countries was not available, table V.105 shows the 
leading producers in 1988 to have been Brazil, Japan, 
the United States, and Germany, Federal Republic of. 
Japan was the second-largest producer of mineral­
proccssing equipment in I988 with a share of 13.1 per 
cent of world production. The United States produced 
about 5. 9 per cent of total world production of mineral­
proccssing equipment in 1988. 

Concerning the geographic distribution of produc­
tion in 1988, the EEC produced over 27 per cent of the 
total quantity of equipment manufactured worldwide. 
The share of developing Africa in total world produc-

Table V.105. Warlll prad.ctiae ~ ltillcral· 
........ 111· Ill& ..,np.cat, tta 

Production 
Rank Economic: &roupill&, i11 l9U Perccata&e 
ill rc&ioa and (number ol share 
1918 cou11try units) 19U 

I Brazil 12142 27.16 
2 Japaa 39 913 13.0I 
3 U11i1cd S1a1cs 17 9S3 S.19 
4 Germany, federal 

Rcpublic:ol 14 S04 4.75 

' Pola11d 13150 4.54 
6 Republic ol Korea 11 711 3.14 
7 Bulpria I S41 2.IO 
I Mcsico 6 312 2.07 
9 Huaaary 4 130 I.JS 
10 CzccbwloYakia 3112 1.04 
11 Yuplavia 3 172 1.04 
12 Prance 3029 0.99 
13 Austria 2 029 0.67 

A. North America 24 26S 7.9S 
Western Europe, ol wbic:b 9l 413 30.30 
EEC 13 970 27.53 

Japa11 39 913 13.0I 
Eastern Europelf 39029 11.75 

Total, A 19S 620 64.13 

B. Africa 4SI O.IS 
La 1i11 America 19 1S4 27.66 
Asiall 29 342 1.06 

To1al, B 109 422 35.17 

Total, A and B 305 042 100.00 

Perccntase 
Cball&e 

1987-1911 

37.94 
21.37 

·10.4S 
•0.04 
O.S3 
1.77 

11.32 
·26.24 
·3.16 
7.03 

·11.09 
20.92 

22.19 
·S.26 
·3.32 
37.94 
·l.71 

1.09 

·l.72 
·0.02 
4.29 

0.67 

3.29 

S-1: l"""-iill Stotisllu Ytarllooit 19IJI, YOI. 11 (Unilcd Nation• 
pubhcalioa, Sales No. E/P.90.XVJl.ll). 

II £1cludin1 former USSR. 
Ill l11cludin1 China. 
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tion of mineral-processing equipment was a low 0.2 per 
cent in 1988. World production of mineral proctssing 
equipment rose by about 3 per cent during the period 
1987-1988. 

The production of milling equipment alone is given 
in table V.106 for reponing countries worldwide. 
Although data were not available from all producers, 
the information provided in this table permits an 
assessment of the production of milling equipment in 
1988. Producuon of milling equipment was dominated 
in 1988 by the EEC and Eastern Europe witil market 
shares of 29 per cent and 22 per cent respectively. 
Among developing regions. Africa had the lowest 
production share at 0.25 per cent in 1988. The 
decreases were recorded by the EEC at -9 per cent, 
and Latin America about - I per cent from 1987 to 
1988. World production of milling equipment, which 
amounted to 57,971 units in 1988, rose by 3.5 per cent 
from 1987 to 1988. 

Some conservative estimates of consumption, also 
in terms of the number of units. arc provided in table 
V.107 for selected countries. According to the data 
presented here. demand for mineral-processing equip­
ment was the largest in Japan, Republic of Korea and 
the United States. Because the availability of data for 
other regions or countries was limited, a further 
comparative analysis of consumption trends world­
wide was not attempted. 

Tabk V.106. World plUllllCtm al .mmacqmp.cat, 
1911 

Produclion 
Ranlr. Economic 1roupin1. in 1988 
in re1ion ind (number ol 
1988 coun1ry uni1s) 

1 
2 
3 
4 
s 
6 
7 
8 
9 
10 
11 

United Stites 
J1p1n 
Republic ol Korea 
Czecbe&IOYlkia 
Bul11ria 
Pollnd 
Yu10&llvia 
Au11ri1 
Fr1ncc 
Por1u111 
Denm1rk 

12 Finllnd 
13 Hunpry 

A. North Americ• 
Western Europe, of wbicb 
EEC 
Eu1crn Europe-' 
JlpH 

Tot1l,A 

B. Alric• 
La1in Americ• 
Asiatl 

Tot1I, B 

Tot1I. A 1nd 8 

7712 
69S9 
2 802 
2208 
I 4S3 
1 387 
1074 

828 
S70 
146 
103 
100 
ll 

7 717 
18 086 
17 09S 
12 Stl 
6 9S9 

4S 323 

146 
1 S30 

10 972 

ll 641 

S7 971 

Pcrc:cn111c 
sb1re 
1988 

13.30 
12.00 

4.83 
3.80 
l.Sl 
l.39 
us 
1.43 
0.98 
G.lS 
G.18 
0.18 
0.11 

13.31 
31.10 
29.49 
21.67 
11.00 

78.11 

O.lS 
2.64 

18.93 

21.82 

100.00 

Perc:cn 111e 
cblDIC 

1987·1988 

S.01 
-l8.3S 
71.06 

716.97 
34.29 
·3.07 

·19.97 
S0.00 

-70.98 
I.IS 

·7S.06 

-n.is 

ll.94 
-1.n 
·9.04 
l.12 

43.ll 

6.60 

ll.69 
·0.97 
0.11 

·1.91 

3.53 

s-r. VNlDO, /Nlawia/ SllltilfiU Ytdl'6oot 19111, ·ecmmodity 
Production S111i11ic•• vol. II, llnited N11ion1, New York, 1990. 

II Elcludin1 former USSR. 
,., lncludinl Chin• 

Table V.107. Couaaptioa ol ai9ctal· 
ptUC!Aia& cq.ipl::cat ia IClectcd 

CCMalrira, 1917 

Country 

Japan 
Republic of Korea 
United States 
Germany 
Sweden 
Denmark 

Consumption•: 
(numl>c:r of units) 

22 802 
18 549 
IS 487 
10 973 

8 421 
703 

Sowa: UNIDO. Ht»rdboolc of Industrial 
Suuisrics 1990 (Aldcrshot, United 
Kingdom, Edward Elgar Publishing 
Limited. 1990). 

ti Apparent consumption estimated 
on the basis of inrormation obtained for 
the ratio of output to apparent con­
sumption. The consumption figures 
were calculated for countries where this 
ratio and rurther information on 
production were available. 
N~: Data not available ror other 

countries. 
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Global production of mineral-processing equipment 
has stagnated since 1983, with the few notable 
exceptions reported above, reflecting a lack of impro­
vement in prices and the growing adverse influence of 
overcapacity in the North. However, the increase in 
production by the developing countries of Latin 
America and Asia is mainly a result of current 
capacity expansions in industries supplying mineral­
proccssing and associated equipment. 

4. Man11/11ct11ring c11p11city of tine/oping co1111tries 

The leading manufacturing industries in the devel­
oping countries arc based on the production of 
consumer goods, the manufacture of mineral-process­
ing equipment being relegated to a minor place. 
Today, developing countries still depend heavily on 
imports to meet their requirements for mineral­
proccssing equipment. 

The development of the mineral-processing equip­
ment industry requires, above all, improvements in 
mineral-processing manufacturing capacity and the 
increased domestic demand for processed goods. The 
small size of the domestic market for mineral­
proccssing equipment in most developing countries 
makes it difficult to establish production facilities on 
an economic basis. Furthermore, the high technology 
or specialized skills required for making the majority 
of such equipment have acted as a major obstacle to 
the development of domestic production. The absence 
of associated industries for supplying parts, com­
ponents and special services also puts these new­
comers at a competitive disadvantage relative to 
developed countries. In spite of these difficulties and 
of the continued heavy dependence on imports for the 
!'Upply of mineral·processing equipment, domestic 
production of such equipment has been growing in 
developing countries. 
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There is. however. a dear distinction among the 
le,·eb of sophistication found in the mineral-processing 
equipment industry in developing countries. The most 
significant imprm·ements have so far taken place in 
Brazil. China. Mexico. India. Republic of Korea an<l 
tlt: former Yugoslavia. These countries have not only 
produced a wide range of standard equipment. but 
have also begun to manufacture technologically com­
plex equipment. Rising income levels and increasing 
a\·ailability of local development financing have 
encouraged the development of their processing 
equipment industry. Also. some of these countries 
have encouraged the assembly and local manufacture 
of machinery as a deliberate policy response to the 
rising prices of imponed machinery or as an attempt 
to secure the dynamic benefits to be derived from the 
industry (including direct and indirect employment 
effects). In other developing countries, the production 
of mineral processing equipment is still at an 
embryonic state. 

Production in developing countries, while expanding, 
has consistently been in deficit relative to consump­
tion. In addition. the experience of developing coun­
tries so far leads to the conclusion that, in spite of the 
growing volume of equipment production and manu­
facturing capacity. these countries have generally 
not succeeded in developing domestic technological 
capacity in this industry. There is an apparent 
asymmetry between the progress made in the manu­
facture of mineral-processing equipment and the devel­
opment of domestic technological capacity. Although 
developing countries have gained some manufacturing 
experience, they still have to acquire the indigenous 
capacity to design. adapt and produce mineral­
processing equipment efficiently. One serious con­
sequence has been that the domestic cquipmcnt­
manufacturing industry has not played a dynamic role 
in the development of the economy as a whole. 

Because the demand for mineral-processing equip­
ment is essentially a derived demand stemming from 
the demand for mineral commodities and technological 
infrastructure. additional planning is essential for the 
industry to expand in developing countries. The 
incrc:asing high-technology-intensiveness of the industry 
together with its impact on technological progress in 
other industries. arc additional reasons why the 
manufacture of mineral-processing equipment should 
receive particular attention in development planning. 

While considerable potential exists for the growth 
of the mineral-processing equipment industry in devel­
oping countries. there arc scv:ral constraints that need 
to be handled effectively. To begin with, there arc very 
limited R and D facilities in most developing coun­
tries. whereas in developed countries the strengthening 
of competitiveness has recently caused a renewed 
focus on R and D programmes. The increased R and 
D efforts in mineral technologies will probably slow 
down the speed of technology transfer to developing 
countries. Moreover. the: introduction of new tech­
nology expected throughout the 1990s will further 
increase the need for capital. This development will 
make it more difficult for developing countries to 
employ new technology. 

Developing countries will have to reduce their 
dependence on imports. While the technological capa­
bility to ensure adequate and efficient manufacture of 
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mineral-processing equipment may be growing in 
many developing countries, considerable progress still 
needs to be made in most of them in order to alleviate 
current regional imbalances in production. 

Profitability declined in the mineral-processing couip­
ment industry during the first half of the 1980s, i .1d a 
new market structure has begun to emerge in recent 
years. A list of the major companies supplying 
mineral-processing equipment worldwide is provided 
in table V.108. So far the equipment manufacturers 
have been independent from the mineral companies. 
There is a growing tendency for transnational cor­
porations such as Outokumpu (Finland) and Trelleborg 
(Sweden) to lead equipment manufacturers towards 
greater concentration. A typical example of this trend 
is the quick growth of the mineral-processing divisions 
ofTrclleborg. In 1987, Trellcborgacquired the Unitcd­
States-based Allis Chalmet'S, which was a leading 
producer of grinding and crushing equipment, and 
renamed the group Boliden Allis. During the last two 
years Boliden Allis has merged with several minor 
manufacturers of crushing or soning equipment such 
as the British Goodwin Barsby Ltd and Braham 
Miller Ltd. of the United Kingdom and Mineral 
Processing Systems Inc. of the United States. In 1989, 
Boliden Allis was known to be the world's leading 
producer of crushers, all of this growth having been 
achieved in two years. 

Examples of industry concentration in the South 
include the recent acquisition by Caemi of Brazil. of 
100 per cent of the voting capital of Caulim da 
Amazonia SA (Cadam). Also, a joint venture for a 
kaolin-processing equipment project to stan in mid-
1992 has been formed by the Rio Capim Quimica 
Companhia Vale do Rio Docc (CVRD) and Cacmi 
Mineracao e Metalurgia SA group. 

In the United States, concentration has increased 
among equipment companies. Of these, the top 
20 companies controlled 78 per cent of the total pro­
duction of mineral processing-equipment in the United 
States in 1958. The corresponding value in 1982 was 
83 per cent of total production. In 1991, large 
producers with assets of $10 million or more con­
trolled about 18 per cent of the market. The leading 
20 producers of mineral-processing equipment in the 
United States ranked by sales size arc listed in table 
V.109. Joy Technologies Inc., a Pcnnsylvania-basrd 
company. led in sales in 1991 with $520 million; it is 
followed by the Harnischfegcr Corporation, a company 
based in Wisconsin with sales approximating $300 
million. The most remarkable increases in sales among 
top producers were obtained by Bucyrus-Eric Co., a 
company also based in Wisconsin, with a I IO. I per 
cent increase from its 1990 levels for a total sales value 
of $250 million. Other significant changes were recor­
ded by the Robbins company in Washington wi1h a 
133.3 increase from its 1990 level. Less recent struc­
tural changes occurred in 1hc mineral-processing 
:quipmcnt industry in the United States with the 1988 
merger of Gruendler Crusher and Pulverizer and 
Simplicity Engineering (80). 
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Company and country 

AKW Apparatc (Germany) 
Baxter Crushers Ltd. (l:nitcd Kingdom) 
Bolidcn Allis (Sweden) 
Bolidcn Contcch (Sweden} 
Bondar Clcg (Canada) 
BoJ:mag Rapid Ltd. (United Kingdom) 
Broadbent. Thomas It Sons Ltd. 
Ccpror Lid. (United Kingdom) 

Major type ol ?roccssing equipment 

Cyclones 
Gyruory an•J jaw crushers 
Gyratory crushers 
Grinding mills 
Process c:ontrol 
Magnetic tables. dry separators 
Centrifugal classifiers 
Mouldinp 

Charlc51on En&inccring (l:niled Kingdom) 
Denver Process Equipment (Ur:ited Kingdom) 

Cyclones 
Classifiers, dryers, filters, llotatioa 
machines, J•• crushers. separators. 
jigs. process c:on trot 

Door-Oliver Inc. (Uni1cd States) 

fives-Call Babcock (France) 
flood Supply Co. (United Stares) 
Gollonda Engineering .t Mining Services 

(Australia) 
Hcwiu Robins Int. Ltd (United Kingdom) 
IHC Holland Group (Netherlands) 
Ingersoll-Rand Co. (United States) 
Knclson International Sales Inc. (Canada} 
Krebs Engineers (United Sratcs) 
Krupp lndustrictcchnik (Germany) 

Kuc-Ken (Japan) 
Larox Oy (Finland) 

Centrifogal classifiers, cyclones, 
screens. filters 

Magnetic separators, screens 
Cyclones 

Hydraulic classifiers 
Screens 
Screens, ~parators. jip 
fillers 
Centrifug~I separators 
Cyclones 
Crushers, separators, process conrrol. 
screens 

Liquid-Solid Separations Ltd (Unilcd Kingdom) 
Lokomo (Finland) 

Gyratory and jaw crusl:ers 
Centrifogal classifiers, cyclones, 
fillers, hydraulic classifiers 

Cyclones, centrifugal classifiers 
Dry~rs. filters, grinding mills, 
crushers, screens 

Maslcr Magnets Ltd. (Unired Kingdom) 
Mineral Dcposils (Australia) 
Morgardshammar AB (Sweden) 
Mozley (Richard) Ltd. (Unilcd Kingdom) 
!'llomis Computer Systems Corporation 

(Canada) 
Nordberg Group (Finland) 
0 .t K Orenstein .t Koppel (Germany) 
Roberts It: Schader Co. (United States) 
Roxon Rammer (Finland) 
Sala International (Sweden) 

Scandinavian Grinding Mills 
Systems Inc. (Canada) 

Schmelzbasalwerk Kalenborn (Germany) 
Skako A/S (Denmark) 
Skega AB (Sweden) 
Tideo Croft Ltd. (United Kingdom) 
Trelleborg AB (Sweden) 
Wilkinson Process Rubber Co. (Malaysia) 

Magnetic separalors 
S.-parators, cont!S and spirals 
Screens 
Cyclones, centrifugal separators 

Process conrrol 
Grinding mills, crushers 
Grinding mills. crushers, separators 
Cyclones 
Grinding mills, crushers. separators 
Grinding mills. crushers, separators. 
filters. flotalion machines, cyclones 

Grinding mills 
Mouldings 
Screens 
~·fouldings 

Mouldings 
Mouldings 
Mouldinss 

Souru: S.T. Hall and C. Eng, "Mineral and coal processing· Afllll«ll Mining RrviA> 
(London, Mining Journal, June 1990). 

6. C apt1city upa11sio11 pla11s 

Although cyclical world business conditions have led 
to a stagnation in investments in mineral-processing 
equipment, expansion plans are still being carried out 
to implement new equipment designs. A lack of 
information on recent cap~city expansions worldwide 
for equipment manufactu, 111g plants has restricted this 
analysis to recent purchases of equipment by mineral­
processing plants. 

In Brazil, new processing equipment is to be installed 
at the Rio Capim kaolin-processing plant in mid-1992 
by the Cadam/CVRD group. Equipment to be installed 
includes facilities for beneficiation, magnetic separa­
tion, centrifuging, filtering and drying. The equipment 
is expected to be purchased both in Brazil and abroad 
[81 ]. A $1.3-million pilot plant for the processing of 
graphite was installed in 1991 by Rossing Uranium 
Ltd. (part of the RTZ Group) in North Central 
Namibia. Constructed by Van Eck and Lurie (VEL), 
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Talllt 109. Ladia& pn>d-ol aiecnl-........ apipmcat 
ia aa.e U.ilal srafl:I#/, 1991 

Rank 
Ill 

19';1 Company 

1991 
(million 
dollars) 

Sales 

hrceata1c 
dta•ac 

1990-1991 

Joy Tcdtnokl&ies l11c. S20 -0.2 
2 Harnisd1rcacr Cocp. 300 9.9 
3 Bacynas·Erie Compuy 2SO 110.l 
4 Loeaycar Company 220 -2.2 
S ET1 E•pla&ins Tcclutolo&ies 

International Inc. 194 
6 Maratboa LcToaracau Co. 130 
7 Tcrc• Corp..,n11ion Unit Ri& 123 
I Cooper Ind.stria Inc. Gardncr-

Dcattr Minin& 100 
9 JcamH Corporations 9S 
10 Atlas Copco Nortll America 

Inc. Wainer Miain& 91 49.2 
11 EJMCO Coal Mac:llincry Jae. 72 -64.0 
12 Mar- Group lac. Loea·Airdo• Co. 70 
ll ElMCO Miain& Macllincry latcr-

national Eimco Coal Macllincry 70 133.3 
14 Robbins Company 70 
IS DtcSKr lnd11stries In• Jdfrcy 

DNisioa ~ 

16 GalYCSton/Hoaston Company 62 14.8 
17 Baker Hapcs Inc. Wcmco 62 
II SordbcrJ lac. 61 
19 ht&crsoll·Raad Company SS 
20 9,n1 Macll1nc Company Inc. SO 

5ourn: Mocton RacarcbAssociatcs, T1wUS/lilfirtr~,,.._, 
(Merrick, New York, 1991). 

11 Comprises some minin& equipment as well. 

the pilot plant consists of complex screening, crushing, 
milling and filtration units and flotation circuits 
enabling it to achieve a high-purity graphite. A 
decision to start up full-scale production is ~riticipated 
by the end of 1992. There are ongoing pica .. in Zaire 
to purchase several million pounds of copper filtration 
technology from Delkor in 1993. This order represents 
the company's largest single order for that year (82). 

In South Africa, Hernic Pty. Ltd. reports expansion 
in capacity of chrome from its Mooi Nooi processing 
plant in the we~tern Transvaal. The expansion in 
capacity was made possible by the addition of further 
spiral water-washing equipment in 1991. In the United 
Kingdom. Carbo Coal Shipping and Trading Ltd. will 
use a new flotation process developed by Mineral 
Processing and Management Ltd. (MPM), a New­
Jersey-based company speciali1ing in process design 
for minerals, to operate a pulverized-fuel-ash treat­
ment plant in South Wales. The project is expected to 
be completed in 1993 and to cost about 4 million 
pounds sterling. The Czechoslovak company, Techno­
export, is currently contemplating purchases of Neyric 
technology from France in order to expand its 
Palmyra fertilizer-processing plant, but delays are 
e~pected because of an unanticipated lack of funds. 
Minpro International A/S together with its Mozley 
(Richard) representative in Norway and Sweden has 
recently secured an order by the Norwegian company 
Hustadmarmor A/S for flotation equipment and a 
range of cyclones. Poland has recentlv invested in 
environmentally safe technology by purchasing two 
"Larox ·of-Finland" automatic chamber filters for its 
lnowroclaw soda factory. 
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7. Ttthologictll mlUls 

The downward business cycle encountered by inter­
national mineral firms during the first half of the 
1980s exened considerable influence on industries 
producing mineral-processing equipment. Up to then, 
technological development of the mineral-processing 
industry bad been slow. Most of the unit operations of 
mineral processing as currently known were established 
between the end of the last century and the Second 
World War. More recently. a variety of factors have 
been identified as the main driving forces behind 
technological innovation in the mineral-processing 
equipment industry. How best to comply with increas­
ing costs. in particular energy and environmental 
costs. and still to produce machinery that is globally 
competitive has been the major concern of most 
producers in developed countries over the last decade. 
Concerning the industry as a whole, major tech­
nological innovations have centered on ways to 
improve the recovery of the uluable components of 
the ore, given that processing stages are increasingly 
being fed with ores of gradually lower metal content 
and growing mi'leralogical complexity. Quality im­
provement of existing products and the production of 
new products have also induced technological inno­
vations in the mineral-processing equipment industry. 
though to a lesser extent. This is strongly related to 
the concern of mlinufacturers to increase revenues, 
with attention being paid to raise throughput and to 
control recovery and purity; these qualities improve 
the metallurgical processes following milling. In order 
to make these improvements, the latest developments 
in mineral-processing equipment technology have con­
centrated on the following: increased scale of produc­
tion; mechanization and automation; improved utili­
zation of energy and materials; and proct~~ simpli­
fication. 

Traditional mineral-processing methods have been 
adjusted according to the physical properties of the 
ore, such as crystal structure and dislocations, particle 
size and gravity, and magnetic and adsorption pro­
perties. A group of unit operations characterized as 
chemical ore processing are based on the chemical 
properties of an ore. These methods include solvent 
extraction-ion exchange technology and improved 
versions of classical flotation; both are known to 
increase ore recovery and purity as well as to reduce 
operation costs significantly. Chemical ore-processing 
methods are expected to contir"ue to play an increasingly 
important role in the future. 

The general tendency worldwide is towards mecha­
nization and automation. The most important aspects 
of automation have been developments in process 
control which have improved productivity considerably 
over the last decade. Furthermore, mineral-processing 
modelling, developed during the 1980s, is now being 
applied at a number of operating plants. The field of 
artificial intelligence and expert systems has con­
tributed immensely to process control (83). In par1i­
cular, dynamic optimization has been shown to be a 
cost-effective method of increasing production or 
improving product quality [84). The applica1ion of an 
expert system for the selection of crushing circuits 
offers advantages over traditional selection procedures. 
The gradual replacement of classical control loops 
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\loith computerized model-based control systems has 
been rapid and important. The new control models 
are intended to make the use of more sophisticated 
nc"' equipment more feasible. The on-stream analysing 
of elements by means of X-ray analysis. electro­
chemical sensors to measure and control the flotation 
processes. and the addition of new sensors to measure 
particle size are e:icamplcs of the recent development of 
new control systems. Another promising area involves 
imag(" analysis techniques. which are finding wider 
applications in the mineral-processing industry. Texture 
distribution can be ascertained by image analysis. 

It has been possible to decrease energy consumption 
in some of the most energy-intensive unit operations 
of mineral processing by introducing new technologies 
and by rationalizing existing ones. Filtration is a 
major energy-consuming step for the minerals industry. 
and as such there have been several developments in 
traditional filtration technology. In particular. conti­
nuous belt and rotary drum filters have undergone 
refinements to speed up water removal and automated 
control; these have resulted in substantial energy 
sa\·ings for the filtration process [81 ). Other significant 
energy cost-reduction improvements hll;re been made 
in the area of comminution. Most recent de••clop­
ments have aimed at improving cone-cru~her produc­
tivity and ease of operation. The effect of varying the 
head throw and head speed on the productivity of the 
crusher arc significant. As the throw increases, the 
capacity increases and the energy consumption per 
tonne decreases. Also. in the field of gravity separa­
tion. modern dynamic dense-medium circuits offer 
many opportunities for simplifying processes. for cost­
and energy-saving. and for extending the reserves of 
ores tha~ can be mined economically. To some extent 
these successes have been offset by the continuing 
trend towards lower ore grades with mincralogically 
more complex structures. 

Among other new comminution technologies, recent 
innovative crushing techniques have made the division 
between crushing and grinding less distinct. The 
TIDCO Barmac autogcnous crushing mill offers the 
production of a remarkably uniform cubical particle 
shape throughout a wide range of sizes. The newly 
improved crusher thus has potential as a substitute for 
a conventional cru~her-rod mill circuit [XS). Further 
improvements in grinding technology centre on the 
improvement of the throughput of the grinding plants 
in order to produce the same amount of finished 
mineral product. This has led to the increase in mill 
sizes and the design of a new. more compact drive 
system for tube mills termed Combiflcx. This device 
has the advantage of lowering investment costs com­
pared to the most elegant and sophisticated drive 
concept for tube mills. the ring motor. In a parallel 
development, there have also been incremental increases 
in equipment size. capacity. limits of particle size 
distribution and maximum feed-rock size. These have 
been mainly motivated by an increasing concern about 
overgrinding in comminution. which causes process 
disturbances and losses of energy and mineral material. 
Also, fully autogcnous grinding and semi-autogenous 
grinding have received wide acclaim during the last 
decade, because of their ability to enhance subsequent 
metallurgical performance. These presumably eliminate 
the use of balls or rods in the grinding process 
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and hence reduce operating costs and overgrinding 
significantly. However. improvements to these systems 
arc needed as they are not suitable for all ore types 
and arc relatively difficult to control or optimize. 
Current research in comminution is directed into some 
potentially revolutionary methods. such as application 
of high-voltage pulses. 

Thermally assisted liberation has been suggested as 
a possible method for improving recovery of minerals 
from appropriate ores, and the use of microwaves bas 
been recently suggested to improve the grindability of 
ores [86). This is expected to generate improvements 
in the grindability of ores that could exceed 20 per 
cent of that of existing technology. However. the high 
cost of microwave energy still remains a significant 
negative factor for this technology. Current research 
in this area also concentrates on the application of 
some chemical compounds as additives in order to 
modify the grinding rate of solid mineral substances. 

With regard to screening and classification. it has 
been recognized that efficient screening is dependent 
upon good design. installation and operation [87]. A 
two-stage cylinder-cyclone system has been developed 
that permits the classification size of a cyclone to be 
vari~d instantly. In addition, a useful method for 
performing mass balance computations for a network 
of interconnecting hydrocycloncs treating mineral 
suspensions has been presented; this method allows 
any configuration of hydrocyclones. recycling loops 
and particle size distributions to be considered. The 
problem of overgrinding has been dealt with at this 
stage by the introduction of classification systems with 
a higher capacity. More particularly, the design of 
hydrocyclones has been continuously improved, and 
new configurations have been given to achieve finer 
and sharper size distribution. 

T cchnological developments in electrostatic. gravity 
and magnetic separation processes have been slow. 
Today, gravity separation techniques are experiencing 
a revival of interest, because they are cheaper to 
operate and potentially more environmentally accept­
able. A recent review of magnetic separation reports 
that while magnetic separation has the advantage that 
it can be environmentally friendly, problems of 
selectivity must be overcome before it finds wider 
application in mineral separation. One method of 
improving selectivity is to alter the magnetic properties 
of mineral phases [XX). For that reason. new centrifugal 
separators applying centrifugal forces to enhance 
gravity separation have recently found only limited 
industrial application. In addition, continuous efforts 
arc being made at treating finer particles by utilizing 
centrifugal forces in gravity separation devices. More 
reccntiy, the multi-gravity separator has led to im­
provement in processing speed and is currently being 
considered for various processing operations. One 
promising area is its potential application to the non­
toxic recovery of fine gold. The future of gravity 
concentration will hence depend on the further devel­
opment of methods to recover even finer particles, 
possibly by means of electrochemical or centrifugal 
forces. combined with improved methods of com­
minution. 

Magnetic and electrostatic separation methods are 
also used in the processing of some mineral~. for 
example. in the bencficiation of the heavy minerals 
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produced by the beach-'>ands industry. The new rare­
earth high-density magnetic separators offer an attrac­
ti\·e alternative to the traditional electromagnetic 
induced-magnetic-roll separators for the separation of 
ilmenite from sc\·eral concentrates of heavy mineral 
deposits. Performa'lcc is shown to be comparable. and 
it is said that rare-earth separators deserve serious 
consideration because of their simplicity, high capacity, 
compactness and lower operating costs. in applications 
where induced-magnetic-roll separators have been tra­
ditionally selected. Another opportunity for lowering 
processing costs is being opened up by the new 
superconducting magnetic separators. which possess 
features unique to the superconducting magnets. 
However, the uncertainties surrounding the perfor­
mance of such techniques have delayed their introduc­
tion. 

In the flotation process. froth washing in mechanical 
cells offers a number of metallurgical and economic 
benefits resulting from significant reductions in gangue 
entrainment. Autogenous flotation (also termed column 
flotation) is the most significant innovation in the 
mineral-processing industry in recent years, and has 
become an important alternative to mechanical flota­
tion. In this process. more easily flotated material 
than fine ground ore is introduced to attract fine 
particles and to enhance flotation recovery. The 
industrial acceptance of flotation columns now seems 
firmly established, with many new plants being built. 
This technology has also been applied in clea!':ing. 
where it has proven superior to mechanically agitated 
flotation (although the "froth depth", commonly 
called the "interface level''. still needs to be improved). 
Other promising innovations in the treatment of fines 
include: sdcctivc flocculation and agglomeration; and 
oil and dissolved air flotation. 

New trends have emerged in filtration technology 
with the recent development, by the Finish-based 
Outomec Oy. of the Outomcc filtration process using 
ceramic filter units. This technique applies capillary 
filtration to the dewatering of mineral slurries contain­
ing denser solids [81 ). Capillary filtration has an 
advantage over other filtration techniques by eli­
minating air flow through the filter media and by 
completely filling the pore structure of the filter unit 
with water. This ensures washing of the product and 
removal of soluble impurities. 

Developments within the field of screening tend to 
be incremental rather than revolutionary. A more 
durable, long-lasting, and less costly alternative to 
wire cloth has been introduced by Durex Products, the 
Dur-X-Lite TM screen surface designed for light- to 
medium-weigh! load applications with smaller-aperture 
screen sizes. 

Producers of mineral-processing equipment recognize 
technical sophistication and product innovation as 
major advantages. R and D equipment expenditures 
have remained fairly constant as a percentage of sales. 
despite the downturn experienced by the industry in 
recent years. In the past, major purchasers of equip­
ment emphasized repairing and renovating machinery 
rather than purchasing new equipment. This has 
generated constant efforts by suppliers to increase the 
quality and durability of the machines they sell. 
Research efforts have concentrated on providing 
technology and equipment that results in higher 
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efficiency. lower costs and increased productivity for 
users. New directions in R and D support the 
movement of the industry toward more capital­
intcnsive production processes. including the increased 
use of CAD processes. 

As more uniform and higher-quality mineral pro­
ducts arc required. the necessary additional processing 
will be accomplished using more dficient techniqu~:>. 
The rnle of magnetic separation in minerals processing. 
in particular, will undoubtedly grow in the future. as 
lower-cost and more efficient physical processes replace 
more expensive chemical processing. Another pro­
mising field of development is the removal of waste 
material prior to grinding. in order to reduce com­
munition costs and enhance subsequent processing 
efficiency. 

8. Earir01Unmttll coluitl~ratiOllS 

Recent growing environmental concerns arc having 
an increasing impact on the mineral-processing and 
related industries. While creating many problems for 
the mining industry. ti1c external environmental effects 
of mineral processing have been reduced. Environ­
mental concerns have offered equipment suppliers 
opportunities to innovate. The introduction of tech­
nology with less impact on the environment has 
affected the processing stages of the minerals industry. 
In media separation, most of the processes employed 
today arc aimed at reducing emissions in the atmo­
sphere and ground water. An increased interest in 
dewatcring systems using pressure filtration has been 
noted. These methods, in addition to reducing energy 
consumption. also protect the environment. Other 
steps recently taken to reduce pollution have focused 
on technological improvements at the milling stage. in 
particular the recovery of more of the product lost 
with the mill water containing the finest material 
residues. 

The introduction of technology with less impact on 
the environment has affected the smelting and refining 
stages of the mineral-processing industry in particular. 
Technologies arc being developed. such as those 
employing biochemical methods, which will make it 
more acceptable to loc .e smelters in developed 
countries. In the short run, this will possibly affect the 
trend towards the establishment or use of smelters in 
developing countries. 

9. Sltort- anti m~tli11m·UTm 011tlook 

Because the demand for mineral-processing equip­
ment is closely related to fluctuations in business 
conditions and hence minerals consumption, a con­
tinued cyclical pattern of growth is expected in the 
future. In general, world demand for processed 
minerals has tended to lag behind the rate of world 
economic growth. The current unstable economic 
conditions worldwide, together with increased trans­
materialization, do not suggest further demand growth 
at this time [119). 

A number of factors will undoubtedly continue to 
influence the growth of demand for mineral-processing 
machine1y in the North. In particular, the growing 
number of tax burdens imposed on the mineral-
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proccssir1g industry IA.ill affect o\·erall industr~· acti\·i­
ties. Federal regulations co\·ering air and inter 
pollution. 111aste dean-up and en\·ironmental conscr­
\'ation 111ill continue :o ha\·e a direct impart on 
demands for mineral-processing equipment. Expected 
stricter pollution standards in developed countries will 
reduce the profitability of processing operations. 
leading to diminished activity and lower equipment 
demand. Moreover. safety standards will affect the 
future design of processing equipment. 

The mineral-processing equipment industry will 
continue to operate with substantial o\·ercapacity in 
the: North. at least in the short term. Many producers 
IA>·ill have: to reduce costs and rationalize their opera­
tions in order to remain competiti\·e. Some have 
already opted for automation of their processes as a 
means of reducing long-run costs. Rationalization of 
production will increase the degree of specialization 
by some equipment manufacturing plants and lead to 
the closure of other plants. Some firms will ha\re to 
leave the industry altogether; others might seek joint 
ventures or mergers. Price competition is expected to 
remain strong among those who stay in the industry. 
Ne\·ertheless. developed countries will at least maintain 
their share of the world market. on the strength of 
their reputation for supp!ying high-quality equipment. 

Most demand for mineral processing machinery is 
liltcly to come from the developing countries of the 
South. many of which arc contemplating expanding 
their mineral-processing operations. Debt problems 
will ca••sc some potential producers to minimize their 
equipment purchases in the short run. Growth in the 
world market will be halted. if sufficient financing is 
not a\·ailablc for equipment purchases by developing 
countries. Higher levels of agricultural production in 
those countries. however. will stimulate the demand 
for fertilizers and machinery such as phosphatc­
processing equipment. On the basis of current trends. 
world demand for mineral-processing equipment is 
thus expected to increase at an average annual rate 
not exceeding I per cent in the short term. 

The basic need for metals and minerals and the 
greater volume of machinery required to process 
increasingly lower-grade ores in many countries should 
nevertheless ensure a moderate growth in the global 
mineral-processing equipment industry. Supply facton 
should become more likely to contribute to market 
imbalance than demand factors. One '.'iource [KO) 
estimates that there may be brief periods of perceived 
shortages that may lead to short-term price jumps 
during the next two to four years. World manu­
facturing capacity for mineral processing equipment 
should increase at an average annual rate of 1.5 per 
cent in the medium term. However. the substitution of 
plastics. composites. ceramics and other engineering 
materials for basic minerals and metals is another 
factor that excludes a higher growth rate for the world 
mineral-processing equipment industry. This subslilu· 
tion is a major problem faced by both the mineral· 
processing industry and its equipment suppliers. It 
challenges the industry and its equipment suppliers io 
work jointly to develop new mineral product~ and 
applications to stimulate demand. Their joint efforts 
arc needed to reduce mineral-processing costs so that 
processed mineral products can compete on a price 
basis with synthetic materials. Also, the recycling of 
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mineral products could slow the demand for mineral­
proces.~ing equipment in some regions. 

The abundance of coal and its potential cost 
adnntage O\-Cr oil and natural gas for electric power 
generation should ensure a gro1A.ing market for coal­
proccssing equipment. Assuming the continuation of 
recent trends. China is likdy to be the fastest-growing 
import market for mineral-processing equipment. Latin 
America and other Asian countries offer g.>Od pros­
pects for increased production in the near future. The 
European market. on the other hand. is not expected 
to experience any real growth due to the lingering 
effects of the general slow-down in economic activity. 
One source estimates that the United States share of 
the world market for mineral-processing equipment is 
projected to average 18 per cent during the 1990s. 
assuming that the foreign exct-.angc value of the dollar 
remains relatively low and that United States manu­
facturers continue to provide technologically competi­
ti\·e equipment [80]. Other major competition among 
equipment manufacturers will continue to come from 
Canada. Germany. Japan and the United Kingdom. 

L. Footwear (ISIC 324)* 

I. Carrnat sinuniOll 

(a) Regional changes 

The malting of footwear is a relatively straight­
forward operation and. inevitably. attracts consi­
derable interest from low-labour-cost countries wishing 
to industrialize. particularly in labour-intensive employ­
ment. From 1978 to 1990 there was a continuing and 
significant shift of shoemaking on a global scale from 
developed to developing countries. For example. in 
1978 developed market economics accounted for 
;tround 24 per cent of world shoemaking and de­
veloping countries 53 per cent. Figure V.31 shows that 
by 1990. the shares had changed to 18 per cent and 69 
per cent. respectively. Within this broad picture. the 
main benefactor has been Asia. a region which has 
seen its share of world shoemaking increase from 
around 40 per cent to 60 per cent. while Eastern 
Europe and the USSR. Western Europe and North 
America have seen their combined share reduced from 
47 per cent 10 31 per cent. 

The major increases over the period have occurred 
in two groups of countries or areas. Brazil. China. 
Republic of Korea and Taiwan Province have all 
registered increases of over 100 million pairs. while 
Italy. Portugal. Thailand and Yugoslavia have all 
experienced increases of O\•er SO million pairs each 
(90). There have also been sc\·eral intraregional 
movements. such as production in Europe shifting 
from north to south. and, in East Asia. from the 
Republic of Korea and Taiwan Province 10 China. 
Indonesia. Thailand and Viet Nam. with Malaysia and 
the Philippines also making their presence felt. At the 
other end of the scale, the United States has seen its 
shoemaking decrease by over 200 million pam. and 
France. Germany and United Kingdom have also 

•IJNIOO ackno,.h:dl£~ lhc conmbul1on of lam 1fo,.1c. ln1crna-
11onal Ed11or of w,.rfd f,,,,,,.,11, 

411 

---~·--



-~· ... --..... 

.. . 
I 

r 

' 

... 

Figure V.31. World procb:tlon of foctwHr by region. 
1971.nd 1990 

lfto 

1171 

1m...-...;i1,.n 

,.. 
/~ 

/ ' 

1• 
1794 .... af ,.n 

"9111 
5ft 

\ 
I 

/~ 
I \ 

I \ 

I \ 

W....Eurape 
12% 

°""' ft, 

NDltll Am9tca 
a 

Source SATRA Footwear TechnOlogy Cen1r1t. World Foo,..,.ar 
MarkltrS. 1992 

registered significant decreases_ Footwear production 
in Belgium, Dcnmarlt, Ireland and Sweden has vir­
tually ceased. Table V.110 gives China as the leading 
producer in 1990. with 2.700 million pairs. followed 
by the former USSR with 820 million pairs. That table 
also shows clearly the continued dominance of Asia in 
world shoe production. 

In recent years. the shift in shoe manufacturing 
within Asia has shown a clear trend with production 
of simpler styles of shoes moving offshore from 
countries or areas such as Hong Kong. Republic of 
Korea and Taiwan Province. to China. Indonesia, 
Thailand and even Viet Nam. as manufacturing 
gravitates 10 lower-labour-cost producer~. India could 
be included in this group, but has yet 10 exploit its 
potential. 

On the consuming and importing side of the shoe 
market, table V.111 shows Europe. the former USSR 
and North and Central America as the major con­
suming regions. while Asia and the Western Asia are 
minor consuming regions. In terms of per capita 
consumption of shOC'~. the highest levels can be found 
in Weslern Europe and North America. For example. 
table V.112 -;hows per capita consumption to be 6.4 
pairs in Switzerland, 5.9 in France. and 5.5 in the 
United States. 
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Table v.ne. Leadia& 1ooncar 
plodllCCI"&, 1990 

Cocnlry Millions ol 
and area pairs 

China 2 700 
t.:SSR 120 
Republic ol Korea SlS 
Brazil SOl 
Italy 425 
Taiwan Province 416 
Japan lSO 
Thailand JO.I 
t:nilcd Slates 291 
India 210 

World ourpul 9194 

So•ru: SATRA Foorweu 
Technology Cenrrc. World F­
Mantm. 199! (United Kingdom. 1992). 

Tllllllf V.llL W.W ca ; iw el s'-5, .,,. 
Millions ol 

Regioa pairs 

North and Central America l na 
Western Europe l S9S 
Eas1cra Europe and USSR l 127 
Soull1 America 623 
Asia and Wcs1era Asia 304 
Africa 304 

S-U: SATRA Footwear Technology 
Ccnrrc, World F-M~ 1991 (Uni1ed 
Kingdom, 1992). 

T•llf V.lll. Per apila 
- 4 liDa .,, lllMs. .,,. 

Pairs per 
Country bead 

Swiuerlandtl 6.4 
France S9 
U11i1ed S1a1es ~-S 
Uni1ed Kingdom S.l 
Germany. Federal 

Republic ol 4.3 
Canada 4.1 
USSR 3.4 
llaly 2.4 

Sowa: SATRA Foorwcar 
T «hll<>'°IJ Ccn1rc, World Fo«waT 
Marltm, 1992 (tlni1c:d Killgdom, 
1992). 

ti 1988 dara. 

(b) l.ahour crW.J 

German shoe companies now find that ii may no 
longer be possible lo manufacture in Germany. It is a 
fact that new overseas inveslmen: by German manu­
facturers is running considerably higher than invest­
ment in Germany. This shows that even a successful 
country like Germany is far from immune 10 the 
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effects of •age costs. Producti\·ity le\·ds arc higher in 
dc\clopcd countncs. but the cheap and abundant 
supply of labour in de\·cloping countries more than 
compensates for that. h is impossible for the Euro­
pean and !'lionh American countries to compete on 
prices 111oith East Asia: companies that m'1Dufacturc 
synthetic footwear or iower-cost leather footwear in 
Europe and America therefore face a difficult future. 
E,·cntually. cheap footwear production will go ~o the 
countries offering a package that is based on the 
lowest labour costs. but also able to meet cenain other 
basic criteria. such as reliabilitv and abilitv to meet 
delivery dates. political stability ~nd a ~sic infrastruc­
ture. 

(c) E:cc/rQll_(, raus 

The large losses which the Italians have sustained in 
the United States indicate the imponance of 
favourable (or unfavourable) exchange rates. Not only 
can these sudden changes bring about unfavourable 
trends. but it is the verv uncenaintv which is so 
difficult for future planni~g- Economi~ such as that 
of Taiwan Province were able to progress panly 
through their currency being linked to the United 
States dollar. However. changes in the ne111.- Taiwan 
Pro\ince dollar (and the won) against the United 
States dollar broaght problems. Movement to the 
European currency S}'Stem was designed to stabilize 
currency movements in Europe and provide for less 
volatile trading in the EEC. 

(d) Trad' liMra/ization 

The complications involved in trying to introduce 
free trade in footwear on a global scale are evident. As 
the GA TT negotiations evolve. it seems that some 
parties have become more and more entrenched. 
Powerful lobbies or sectoral interests at home mean 
that government negotiators are limited in how far 
they can go towards trade liberalization. Commercial 
trade areas such as the EEC and its possible enlarge­
ment o\·er the next years to include EFT A countries 
and former CMEA countries would mean larger free­
trade areas. but it might also mean that barriers will 
be erected against countries outside the group. It is 
still a fact that over 70 per cent of world markets arc 
protected in one way or another against footwear 
imports. 

1. Proacti"n and co11J111f1Ptio11 ;,, 
s,/,cutl major co1111t,Us Olltl ""os 

A review of the major footwear countries and areas 
follows. including both producers and consumers. 
together with a brief appraisal of the main factors 
affecting movement of production. Sports footwear 
has become very important. because of the sheer 
volume produced. its growth in developing countries, 
and its high profile and advanced ideas for footwear 
technology and materials; it has thus been included as 
a separate section. 

(a) Brazil 

The Brazilian footwear industry has the potential 
to be one of the strongest forces in the footwear 

111oorld. According to table V.110. it takes founh place 
after China. Republic of Korea and the former USSR: 
llloith the break.up of the former USSR into a group of 
independent States. it may soon be the third biggest. 
What it has not been able to do. or has not chosen to 
do. is to match its cxpon efforts to its production 
levds ... Only .. 150 million pairs are exported. over 85 
per cent of which find their way to the United States. 
With a production level of more than 550 million 
pairs. this is a relatively small proportion for a would­
be low- to medium-price producer. However. it must 
be remembered that the domestic market is potentially 
quite large ( 150 million people). and there is some 
pressure to produce for the local mark.et rather than 
to export. The industry is made up or 4.000 companies 
that employ some J 15.000 people. 

There is no doubt that in recent years Brazil has 
been uperiencing some difficulties or both a political 
and economic natilre. The freezing of money supply 
and wages in 1990 were not popular measures. 
Domestic demand slumped as a consequence. and 
output fell to around 500 million pairs. although of 
late there has been some revival. E1tports to the 
United States have pick.oed up; Brazil is now aiming at 
supplying the middle ground in United States imports. 
somewhere between low-cost East-Asian products and 
higher-priced footwear from Italy and Spain. Eitporu 
have also increased to the more competitive Western 
European markets. The year 1990 proved to be a 
difficult one for the Brazilians. with shoe exports 
falling from 170 million to l JO million pairs. 

Reports for the first half of 1991 indicate that the 
volume of expons has still been falling but that their 
value has increased. corresponding to the move-up to 
better-quality footwear. However. not everyone agrees 
that this move-up is for the best. The United States is 
still in recession, and its buyers could be looking more 
at lower- and medium-pri-;ed product lines. In other 
words. it may be that ~he Brazilian shoe manufac­
turers have picked th" wrong time to upgrade their 
offerings. Men's dress shoe exports. for example. have 
been particularly badly hit. A funher complication is 
the low exchange rate between the dollar and the 
cruzado. which means less profit for dollar-based 
footwear exports. There is still some optimism that the 
1990 production level or 520 million pairs will increase 
by the end of 1991. considering that Brazil did 
produce 620 million pairs in 1989. 

(b) China 

One of the most significant developments in the 
world of footwear during the past few years has been 
the ability of China to advance to the point where it 
now is the major producer and exporter of footwear in 
volume terms. However. because firms in China have 
been accused of copying United States intellectual 
property, such as software for computers. patents and 
pharmauutical formulations, the Uniled States has 
threatened to retaliate by imposing IOO-per-cent duties 
on Chinese-made footwear, leathergoods and other 
products. The effect of these measure would be to 
pre"ent athletic footwear. in particular, from entering 
the United States market. A deadline was set for 
resolving the issue, and the United States is taking a 
similar policy towards Thailand. 
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Local companies that source from China hne 

claimed that the imposition of 100-per-cent duties •ill 
ha\·c the effect of increasing prices for the United 
States C'Jnsumer !o the point of non-availability. It is 
claimed that it would take some time for other East 
Asian countries to fill any shortfall. and even then 
there would be price increases. The effect of any 
retaliatory moves on the part of the: United States 
would be \·cry serious for China. While ihe Republic 
of Korea and Taiv.-an Province have been losing 
ground on th: United States market. China is no-v 
supplying o\·cr 250 million pairs. The claim by 
importing companies that any ban on low-cost foot­
wear would ultimately be detrimental to domestic 
consumers is not a new argument. However. the sc:alc 
of the prc.blcm and the argument that companies 
could not source from other countries in a reasonable 
time arc ir.tc:rcsting points. Certainly, China does 
enjoy a price a<!vantagc over many of its East Asian 
competitors. and it is not difficult to imagine that 
other sources will soon be snapped up by the largest 
and most powerful sourcing companies. especially in 
the: sports footwear sector. 

The Chinese footwear industry is certainly huge. but 
the lack of accurate footwear data makes it difficult to 
estimate its total output. Wbcrcas the former USSR 
produced virtually exclusively for its domestic market. 
China has also developed a significant export busi­
ncs~. so significant in fact. that it has become the 
leading volume exporter of footwear. While most 
sources agree that the annual Chinese footwear output 
is more than 2,000 million pairs. it is likely that the 
total is nearer 3,000 million pairs. This is more than 
the out~ut of the whole of Europe. excluding the 
former USSR. The greatest part of the production is 
very basic low-cost footwear of a simple type. espe­
cially canvas and athletic footwear. Leather footwear 
production represents little more than 10 per cent of 
output, although this amounts to a sizeable volume. 
Again. it tends not to make high-quality leather 
footwear. 

(<) Easurn Europe 

With rhe breakup of the USSR and the transforma­
tion of the centrally planned economics of Eastern 
Europe. the focus of world development moved in the 
1990s from the plight of the South to that of the 
former CMEA countries. In particular. there is a 
growing belief that the countries of Eastern Europe 
and the former USSR could become the great produc­
tion centre of Europe by manufacturing goods for 
Western Europe and by replacing the reliance of the 
latter on the East Asian countries. This premise is 
based on the present low level of wages. the latent 
engineering skills in countries such as in Czechoslo­
vakia and the former German Democratic Republic. 
the relatively high levels of education and the spirit of 
entrepreneurship in countries sur,h as Hungary and 
Poland. To this can be added geographical proximity. 
existing levels of cooperation through joint ventures. 
and knowledge of languages such as German. As far 
as the footwear indu~try is concerned. the collapse of 
the for;ner USSR market has had the most far­
reaching effect by virtually taking away the major 
export market for the formerly centrally planned 
economies of Eastern Europe. 
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(ti} Former USSR 

Traditionally. the: former USSR footwear industry 
has produced ovc:t' 1.000 million pairs a year a huge 
total but still insufficient for ncc:ds of the country. 
Five-year plans were drawn up but were oot met. and 
imports. cs~ially from other CMEA countries. 
became: ~ry. Table V.113 shows that some 149 
million pairs v.-c:re imported in 1990. The former 
USSR footwear industry saw its output level fall to 
around 800 million pairs in 1990. No estimates are 
available for 1991, but it may be expected that further 
slippage has occurred. so that the combined produc­
tion is probably no more than 75 per cent of the 
traditional output level. at best. A further neptive 
effect is the abolition of State: subsidies for consumer 
goods. Ovc:rnigbt the price of footwear bas rocketed. 
For example. the: subsidized State price for a pair of 
women's dress shoes was 420 roubles per pair. The 
printe market price is now 1.500 roubles per pair. 
This means that 750 hours must be worked in order to 
be able: to buy a pair at the market rate. Similarly. for 
a pair of men's shoes, the old subsidized price was 250 
roubles per pair. whereas the new price is ! ,000 
roubles per pair with 500 hours t-eing required to pay 
for them. The corresponding figures for children's 
shoes are IS roubles. 300 roubles and 150 hours. The 
average worker earns 350 roubles per month, cur­
rently equivalent to approximatdy 4.37 pounds sterling 
at the floating exchange rate. 

Tal*V.113. ~...._ 
impartas.1990 

Millions al 
Country pain 

t: nited Sta res I 097 
Hoag Koag 68? 
Germany 317 
France ?12 
t:nited Kingdom 209 
Japan 168 
USSR 149 
Sethcrlands 93 
Canada 79 
Italy 74 

So11ru: SATRA footwear 
Technology Cen1rc. World F-• 
ftlllrlcas.1992 (Unired Kingdom. 1992). 

(r) Gumany 

There have been some forms of cooperation in 
footwear production between companies, such as 
Salamander, of the former Federal Republic of Ger­
many and the former German Democratic Republic. 
However. joint ventures or other forms of cooperation 
in footwear have not increased. Companies of the 
former Germany Democratic Republic have been 
trying to attract investors, but the move to privatiza­
tion has not been smooth. Shoe companies have been 
closed and the workforce has been reduced by 2S per 
cent. The total German market now covers some 77 
million people. albeit with widely differing expecta­
tions and possibilities between the two parts of the 
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As C•~h h;ne risen rn lhe Republt<: of Korea and 
T.u•:in Prunn ... ~. !M.l pr0Ju ... "11on u~ stuflcd lo coun· 
1r:n such as Chana. lndonnaa and Thailand. This w 
particularly bttn the case 11nth sports sh~>n where 
fi<rce price ... -cm~uuon uists. ln'-'onnl:a has become 
an e'porung force !M.lme• hat later than China and 
Thailand. but seems determined to move fo~:ard. 
lndonn1a as ~id 10 h;a~ a produc:rion capacity of 
alm,;st :!SO milhon pairs <>f SFOrts shoes alone. and 
this as Rt to ri~ !<> 350 miilion pairs. Certainly not all 
\:ap&etty is being used at the moment. and the _t~tal 
,1utput of all fOOlwe:ar is said to be around 190 mdbon 
pairs. However. when it is c:onsicknd that as recently 
;as i91l!l the output w:a.s running at less tun one :.alf of 
the current tot;al. then sorM idea can be gained of the 
progress tut us been made b~· the Indonesian 
foor11oc:ar industrv _ More than 85 per cmt of the 
output as cl;assificd as sports footwear. The majority of 
foot11oe:ar produced at the moment ~ synthetic or 
textile footwear; only around 25 million pairs arc 
footwear with leather uppers. 

The domestic market remains large; there arc some 
180 million people li\ing in the islands of Indonesia. 
Ho•-cvcr. a major part of tut potential size will 
incutably remain untapped for a few years yet. On a 
brighte; note for the Indonesian shoe manufacturers. 
the strongest gro11oing age group (under 20 years) U\-C 
been important consl!mers of sports shoes with names 
such as Nike. Rttbok. Adidas. Puma. New Balance 
and Wranglers. 

Although the United States is an important market 
fand Indonesian companies make under licence for 
Nike. Reebok. New Bal&ncc etc.). the bulk of exports 
{63 per ccnl) find their way to the EEC Major 
markets in particular arc the United Kingdom. France. 
ltalv and the Netherlands. Some 30 joint ventures 
u~ been set up ,.;th companies in Hong Kong. 
Republic of Korea and Taiwan Province. The export 
performance of the Indonesian footwear industry has 
been late dn-cloping. but sina the middle of the 1980s 

become cstablashed un the lt.al~n market. 
5.>1ne '"g"s. of an impro"cmcnt in the prl.>duction 

anJ Cl~'" fields. although relative!~ m<>dnt. •ere. 
howc"·er. being seen al the beginnintt o[ the 194M>s In 
i990 production grc• by about 4 per cent _t~l 
-'!:! miliaon pairs (us- 6 per ... ~nt by value). whale 
exports pined 6 per cent to 361 milhon ~irs. Imports_ 
also f~li to 74 million pairs. although the "-;alL.-c ;.>I 
imports actually increased by 4.S per cmt. Increasing 
labour costs (up by S per cent in 199C>) do not a11gc: 
well for tM future; lab.>ur rosts now repr~nl 37 per 
cent of the ex-factory price. In the first half of 1991 
there was a production do•ntum of 4 per cent. while 
uports remained at ;i level similar to t~at of 1990. 
Imports also increased to SS million pairs. which 
represents a growth of 24 per cent. The main thrust 
from imports came from Indonesia (up 67 per ccntl . 
Rcpubli.: of Korn (up 45 per cent). Thailand (up 41 
per cent) and China (up 28 per cent). On tM u~rt 
front the United States continued to be a disappomt· 
ment (down 32 per cent). •hilc Germany (up 34 per 
cent) remained the major market. Italy w some ll.000 
shoe-manufacturing units employing 1 IS.000 people. 

Tai* V.114. Lcadim& ..,.__ 
cspcw ecn. 1990 

Coan1ry and MdllOllS ol 

a Ra pairs 

Chtnll IOO 
11oa, Koag 6S? 

T•iw•a Prov1n« 379 

Rcrablic d KoRa 363 

h•ly 360 

Tltailaad IS9 

Brazil 14? 

ladoecsall 110 

Spl!iD IOI 

M•laysia as 

So•rc~: SATRA foo&wcar 
Tcduaology CcnlR. World~ 
Mor*'tu, 1'19-:! (l:ailed Kingdom. 199?). 
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Technical 'oh:~ 

''" '·•tt .. n.il .\ .. ,•11ni- '\t.111-11.:, lrnm I·-.; ,I ·:\so r;11l 
1..·nrri"''' 1.i11 .. ""'''! h\ ·· n •• ··, .. uprh.·n1cnrc\! h~ 111hcr ... ,,uh:c' 

1 Ii-1,·1! hd· "' 111\\kr 11..-m - I. 

'. , i» •p11l.1t1• •n 11i:ur•·' h' I., I km••i:r.1ph11: S1a11,11.:' 
.ind , ., \f,.rrthf• /lti//•nrr "' \t.1/1t/11' l he pnpulal1t 1n 
• 11:11ro•, 11,nl 111th•·<1lll' p..-r .;,1pn.1 l11r,·.:.1,t t l'l'll-l 1N.l1 .1r..­
r.:1,,-,1 .. :1 rh,· .. \\,,rfd l'·•p11l.1ta.•n l'rn,pe.:i- ;1' ·'"c:"cd in 

1•1,~·· ,1·, l>ll '\·\ 1•1~'1. n1<·1h11m ,.m.1111. 

, ,;, ,·,11111.ttl•, .ind f, •r,·.;.hl' .. 1 ( rl II' .ind \I\.·\ f m.1n11-
L1...tur1nc: ,.lluc.· .uhkd lr11m '·•:111n.1I ·\"·'-°1'U01' Sl.•tl'tt'' 01nd 
1 .. 1 > ;nd1i-trt,1l hr.inch<"'' h' r'll>O l'Pll 11'1''< il.•h,11 
, ...... 11l· ... tn~l p,,(il.'\ l\·r ... pl·'-·(1\\."' Hr.1n"·h 

_ \II , .1lm-, .tr<' 111 m1ll1••n' "' t ·s d·•ll.1r' .11 •11rr,·nt pn.-c:'. 
"'' rpt u hrr,· .. 1hrt" l'l° 1111h.:.11nl Ollr.-1.11 ndl,tn)!<" r.1te' 
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Inc Rerubhc ,,f Kore:i '' ~p«1ally noted for the 
pruJuctw:t uf 'porh !u .. >111.c:ar. anJ it 11.;as the rctu~n 
ol c••mpame" hk.c Red>ok. anci ~ik.e that wa'.lo puti­
;;ularl~ 1mp..•rtan1 m I~. Ho11oevcr. they deal only 
11o11h rdaU\cl~ lc11o pwJuccrs. '.l.O that the 1mpro,·emen1 
11.a .. .:t1nfined ,,, a rdatl\·e!~- '.l.m:all group. In the end 
the gam .. rcaht«l ir. I~ did not cnn!111ue 1n 1991. 
O'er the longe1 term. prvduccrs in the Repubhc of 
l!i.••re;a bd1e,·c that ':aluc rather th:an qu;anllly 111ill ha,·e 
to be the ma1or e\port criterion. Rdian"--c on the 
l'nited St;llC'.1. '" ;aho tuo grc:at. and plans to strengthen 
exp.>rh to ••ther mark.ch arc beginning. An upgrading 
of "lualuy 11.111 mean a greater concentration on leather 
fovt11oear. and exports ,,f this t~pc will be closely 
monitored. 

About 25 comp:mies of the Republic of Korea arc 
rur.ning jo!nt ,·enturcs in other countries. especially 
Thailand and Indonesia. and even in Latin American 
countries. Giant companies such as Kukje. H.S. 
Corporation and Samba will continue to explore 
foreign possibilities in much the same way as the 
United States companies. 

(iJ Taiv.·an Pro,·incr 

Although foo:wcar exports from Taiwan Province 
11.·crc still showing a do11onturn in the first half of 1991 
1 ! l per cent down on the corresponding period of 
1990). there was a feeling that this rapid decline was 
beginning to level. with exports falling less in value 
terms lby 16 per cent). This suggests that efforts made 
by firms in Taiwan Province to improve the quality of 
their foot\lo·car may be paying off. The United States 
remains their prime market. Even thmigh cxpons tc 
the United States declined in 1990 by 38 per cent. the 
182 million pairs shipped still represented 48 per cent 
of the shoe exports of Taiwan Province. The high 
point of the footwear industry of Taiwan Province 
was 1986. when some 1.200 factories produced 844 mil­
lion pairs. By 1990 there were less than 359 factories 
with output down to 380 million pairs. This process is 
,·en likclv to continue still further. as more low-end 
produce,; arc shaken out of the system or transfer 
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the opp.>rtun11ies pr~ntc-d tu it by the withJrawal or 
Tai111an Pr,)\·ince and the Republic i>f Korea from very 
10111-i:vst footwear sour"-ing. Thailand has built up its 
industr~ to such an extent that it now has a capacity 
,,rover 300 million pairs and a workforce of 70.~ 
people. E~pons account for over one half of i1s 
outpul. ma~1ng it _,nc :.->f lhe world"s major produ~rs. 
One of the main factors in lhe rapid expansion of 1he 
Thai foolwear industry has been lhc selling-up of joint 
,·enturcs with companies from Taiwan Pro,incc and 
the Rcpubfo: oi Korc;a. This arrangement may also 
include a lhird pany. since proouction is often for an 
international sports company such as New Balance. 
Reebok or Puma. An exception to this rule is ilata. 
whi~h has had its own factory in Thailand for some 
time. as i~ docs in so many developing countries. With 
the arrival of foreign investment and the need to 
export. the slandard of shoemaking in the country has 
been raised to meet the requirements of sophisticated 
foreign markets such as lhc United States and th~ 
European counlries. 

Although lhe influence of foreigners has been 
crucial. il is still true to say lhat many companies arc 
still ralher primitive. There arc more than 2.000 
concerns. and probably only around 80 arc of any 
size. There is also a slight imbalance between lhe 
Bangkok area and lhe rcs1 of the country. Production 
in 1990 was 304 million pairs. with cxpons accounting 
for 159 million pairs. It would perhaps be an 
exaggeration to speak of an initial .. stampede .. out of 
1he Republic of Korea and Taiwan Province towards 
lower-cost areas such as Indonesia and Thailand. but 
this phenomenon was certainly a help to the Thailand 
producers. 

(k) Unit~d States 

The United States still represents the greatest 
market for footwear in the world. consuming more 
than 1.000 million pairs. Table V.113 also lists the 
United States as the leading importer of shoes. 
commanding a high level of quality and more prompt 
delivery. In return. it is willing to pay relatively high 
prices and reward innovation; it is thus a very 
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American free lradc ll>nc wuh Mexico. This could 
cau~ problems with Mexican lirms having 1:lcrc;a~iilg 
ac"-n~ to the United Stales market. 

The rtsults in 1990 s;aw imports ri~ by 4.4 per cent 
to I.I bilhin pairs. while producuon fell to 2-13 mil­
lion pairs. Companies such as the gi;ant Brnwn Shoe 
hu-c b«n forced to dose sc\·cral of their factories. As 
far as non-rubber footw·car 1s concerned. the leading 
sources were China. Taiwan Pnn·in1.--c. Rcpubhc of 
Kurca and Brazil. China. w·ilh 26 7 million p;airs is by 
far the leading supplier of leather footwear to the 
United St:ucs. lndoncsia is also staning h.> expand 
exports to that country. 

(/) .-4frica 

ll is perhaps interesting to look at sub-Saharan 
Africa. which although not a major producer has 
potential in the long term. However. considerable 
problems still need 10 be o\·crcomc. This region has 
some 450 million people (including South Africal. ycl 
produces only around 320 million pairs (aboul 3 per 
cent of world output). This is less than one pair per 
person. and exports arc significanl. Omitting South 
Africa and Egypt. the output is less than 200 million 
pairs. While development problems arc huge. even­
tually the production and consumption potential 
should also be huge. 

Sports footwear is a better barometer than most 
other types in showing the effects of labour costs on 
footwear production. While 50 per cent of all foot­
wear is produced in East Asia. the figure for sports 
footwear is far higher. probably around 75 per cent. It 
has become extremely difficult to produce sports 
footwear in Europe. As the styles have started to 
require increasingly complex upper stitching. for 
example. tile labour costs involved have made it 
prohibitive to manufacture there. One of the problems 
facing Adidas. for example. was that they retained too 

''1;1111 I""''"'''' ........ ~ ..... -- -·· ----- --------
Companie' such as Bornn>, S\-il. Tisza and B:trdejo\ 
:dread~ ha\·c !>1gnilicant im·cstment in the produclion 
of sports foulwcar. North America. although being 
the h.ime lo companic~ such as Nike. Reebok. 
L.A. Gur. B:ua. Converse. Ntw Balan1.--c. Sauconcy. 
Brooks and A,·ia. has rdati,·ely liulc sports fo~.11wcar 
production. and instead use sour1.--cs mainly from Easl 
Asia and. to a lt-Sser degree. Latin America. 

The gro-...·th areas for )ports footwear in recent years 
hu·c b«n the Republic of Korea and Taiwan Province. 
followed bv Thailand. Indonesia and China. The 
Republic of Korea dc,·clopcd as the ,·olumc producer 
of sports footwear. with the companies tending to be 
very large-scale. while in Taiwan Pro,·incc companies 
were much smaller. Wage problems hu·e led to a 
rapid downturn in the fortunes of companies in the 
Republic of Korea. Major sports companies have 
consequently shifted some of their sourcing to other. 
cheaper East Asian countries. although it must be said 
that they arc still keeping the bulk of their sourcing in 
the Republic of Korea. because it has a beucr 
infrastructure and better supply industry and is more 
reliable. Firms in the Republic of Korea arc mindful 
of the need to change their marketing strategy. and 
arc shifting their low-end production to places like 
Thailand and often forming joint ventures. They arc 
also developing their own brands. such as Pro-Specs. 
and this trend can be expected to accelerate. 

Although th.: resources required to take on brands 
such as Nike. Reebok. and Addidas arc likely to be 
somewhat prohibitive for many East Asian countries. 
Asics and Mzuno have been able to develop strong 
brands and there is every indication that they will 
continue to expand. Since they arc Japanese com­
panies. however. they perhaps have more in common 
with sports companies in developed market economics 
as producers of sports footwear from a high cost base. 

In many respects, sports footwear is in the vanguard 
of footwear technology, and manufacturers must be 
aware of new materials and components and decide 
where to source their footwear. As the market demand 
has been for increasingly complex designs, both in 
terms of uppers and solings, so this has affected the 

417 

Regional classification of countries and territories: 

.-,. r .. ~,.. r • ! 0 r y 

:.,;:,~~:..~:·).Al\ 

!,_!'),V,,: A 

A , . .>~1E ~ ! A 
:.;:;~~~~:~A 

:. ,S ~;;:.~:A 
:. ,S -;; ; A 

5:.~Al't'IA S 
8A-;;A; "< 
3A"<::,_ t.:JE S­
f!,Hl!JA:JCS 
~~.._1:;:1)\4 

BE~:zr_ 

'1': Rl't'l,,:j:. 
f;-·J T .H. 
9~~ : ,;! A 
B'; r SWA' .. ~ 
'.•><A7; c. 
~;;.~El ~AR~SSA: AM 
:Cl .. :·,A;;: A 

1· ,..i ~A 
' -::. 1'MH: .\ 
,-.;!', ;"r:c, 

i~ ··; \ ... '\ ;.\ ; 1· A 
r ~"F :·,,·~~R~ 

f.iA 

' : "~ ;, ~ t: I 

Indian SuDcontinent 
Eastern Europe incl_ former USSR 
Nortn Africa 
Latin America 
Othe~ developed countries 
western Europe 1 Inaustrializedl 
Latin Americ? and the CariDDean 
western Asia 1Near East) 
Indian SuDcontinent 
Latin America 
western Europe 1 Industrialized I 
Latir America and tne Caribbean 
Tropical Africa 1Suo-Sanaral 
North America 
Indian SuDcontinent 
Latin America 
Tropical Africa 1Sub-Sanara1 
Latin America 
Asia East ara Soutn-East. Oceania 
Eastern Europe incl former USSR 
rrop:cal Africa 1SuD-Sanaral 
Tropical Africa 1Suo-Sanara1 
Tropical Africa 1Suc-Sahara1 
llior t.., Amer i ca 
Troo1ca1 Afr 1ca 1Sllb-Sahara1 
Tropical Africa 1Suc-Sahara1 
Tropical Africa 1suo-sanara1 
t.atin America 
Centrally planned Asia 
Lat !n Amer 1ca 
rropical Africa 1Sub-Sanara1 
Troc1ca1 Africa 1Suo-sanaral 
1_at1n America 
Trno!ral Af•tca 1suc-sanara1 
c 3 t • n Amer : ca 
westPrr. Asia 
fas1~rn Europe !ncl formPr LlSSR 
fl»St•:rn f•;rr,pp 1In::lustri-ll1;ec11 
•r,1o•ca1 Africa •S·1t'·'i,Jh.3ra1 
\ .1" 1 r, Amtor ic~ 
,1t~n A,f91pr1c..-t 

~ .r~ r t r~ fir. f ,.. l t ri 

: r1t 1 r f,!'1'1~r l C-i 
Tr(·1r11r,31 lfr11fi ,cJ'ltl·~1..-th..Jr~~ 
·r,,,,1r,]' Af•1r..3 1<.,11b·S,1t1,:ir.:i1 
(,, ·1, i , ti f ~ s f' A ~., 1 d 
~.,-, •• ,,...r, F ;r ·1;-1'! I :nr]1;~tr 1rl1 ;:n1"jl 

I IN) 
!EEi 
IANl 
ILAI 
1001 
!WE l 
I LA) 
!WAI 
I INl 
I LA I 
IWE) 
ILA) 
!TA) 
I NA) 
I IN) 
ILA) 
1TAl 
ILA) 
IASI 
I EE I 
I TA I 
I TA I 
IT At 
I NA) 
I TA I 
I TA I 
I TA I 
I LA I 
I QA I 
I LA I 
I TA I 
I TA) 
IL A I 
I TA I 
I l fl) 
tWAI 
I f_f- ) 

1Wf I 

I TA I 
I l.A I 

I l.A I 

tANI 
1 I A I 
I f A I 
IT A I 
1AS1 
tW[I 
I > 

Page 

A-TT 3 
A- 113 
A- 9 
A- 10 
A- 11 
A- 12 
A-TT 3 
A- 113 
A- 13 
A- T 4 
A- 15 
A- 113 
A- 1t3 
A- 114 
A-114 
A- 16 
A- 17 
A- 18 
A- 114 
A - 19 
A- 20 
A- 2 1 
A- 22 
A- 23 
A- 1 14 
A - 24 
A- i 14 
~. :is 
A- 26 
A- '27 
A - t t4 
A- 2A 
A 29 
A .10 
A- -l t 

A- 3~ 
A- ·n 
A - 14 
A - t 1 '.'1 
A ·is 
:. 1(1 

A '.'"I 
A - lfl 
r, I 1 '-' 
A - J') 
fl 4,-, 
fl - 4 t 

.~ 4;· 

·-

~· 



...... _,. 
r--• 

r 

-

,· 

' 

materials used ifor example. there bas been a switch 
alllia~ from polyurethane solings and a mo"-c towards 
mor.: intricate stitching and meshing of materials). as 
well as accclcr3ting the movement to low-labour-cost 
countries. 

Panly because of the recession. several sports 
companies have recently found themselves in financial 
difficulties. and there bas been a feeling that markets 
(particularly the Nonb American market) has become 
saturated 'A-ith basic trainers. offering only limited 
opponunity for future growth. 

In the case oftbc footwear industry. even Japan has 
failed to apply the right kinds of technology to its own 
footwear indusfry. Its footwear is too expensive to 
cxpon. since footwear is subject to rapid change to 
meet the vagaries of fashion. and thus docs not readily 
adapt to automation. The advent of CAD and CAM 
was seen as a benefit to developed countries. although 
developing countries arc now using them too. The 
possibility of quick response was based on the theory 
tbar if a firm can supply the market quickly with what 
it wants. when it wants it. then that firm will have an 
cxpon advantage. This concept has proved beneficial 
and should be part of the marketing philosophy of 
companies. Simplistic but radical thinking is needed if 
the footwear industries in developed countries arc to 
survi,·c. 

However, the effects of the introduction of ••quick­
responsc ... or .. just-in-time ... or .. modular-rink-system .. 
techniques arc being eroded by the recession. Price is 
the overriding concern because. as stated. developed 
countries cannot compete in price in the lower to 
medium price brackets of conventional footwear. 
Marketing and design of the type displayed by Nike 
arc the platforms for future survival, but until the 
recession fades. survival remains a major goal. 

5. Sllort- t111tl metli111n·te,,,, 011tloo/c 

In the case of Eastern Europe and the former 
USSR. it may be true to say that the industry effects 
have been "internal" rather than "external". In the 
main. trade in footwear has been between the former 
USSR and Eastern Europe. The former USSR cons­
tituted the largest export market for countries such as 
Czechoslovakia, Hungary and Poland, but now that 
consumers in the former USSR have no purchasing 

4111 

power. the!e countries ban excess shoe capacity. This 
has been coupled llliith depressed domestic markets. 
and. as a result. a number of companies have been 
forced out of business. The move from State-owned 
to privatized ~ompanics has begun. and searches for 
joint venture partners have intensified. Although 
Czechoslovakia and Poland did expon to Western 
Europe. the volume was essentially small. In addition 
to the upheavals in Eastern Europe. the major recent 
events in the footwear world have been a spreading 
world recession. the rise of China as a world foot,.,·car 
force coupled with the decline of the Republic of 
Korea and Taiwan Province. and the predicted fall in 
the market for trainers. 

There is unlikely to be a cataclysmic change in the 
global distribution of shoemaking. Shoemaking tends 
to gravitate to the lowest-labour-cost producers. as 
witnessed by the enormous upsurge of shoemaki .. z in 
China. where businesses from Hong Kong and Tai,.,·an 
Province ha\"C initiated sb~making in their own right 
or under joint venture arrangements. Asia already 
produces nearly 60 per cent of global footwear. and 
this could well rise ro 80 per cent. There is. however. 
considerable movement between shoemaking coun­
tries and areas within Asia. and it is anticipated that 
lower-labour-cost countries such as China. India. 
Indonesia. Malaysia and Thailand will take an in­
creasingly larger share. panicularly of simpler styles. 
Viet Nam is at present an unknown quantity in the 
shoemaking industry. but has the potential to join the 
list of producers. 

The shoemaking base of the high-labour-cost devel­
oped market economics will continue to steadily 
diminish, with only those companies that enjoy a 
strong brand or niche position in the market con­
tinuing to succeed. High-technology manufacture and 
quick-response techniques should slow the demise of 
shoemaking in these economies. but they do not seem 
to hold the complete solution. 

Footwear consumption seems to level out at 5-6 pairs 
per capita per year. and this is the consumption figure 
typical of Western Europe countries. It is likely that 
when the recession ends. this level of consumption will 
spread further afield, to southern Europe and else­
where. It will be some time, howcv:r, before this 
figure is typical throughout Euroi:e. The market 
economics of Asia, such as Japan and the Republic of 
Korea, have a somewhat lower per capita consump­
tion of around 4 pairs. which is likely to increase 
slowly with rising living standards and a growing 
middle class. 

Globally, world footwear output may rise to 
12,000 million pairs by the year 2000. 

i 
i'. 



• • • 
r 

l 

,· 

\ 

- -y-

REFERENCES 

Clwpur I 

I. /1tJustn 111td Dt'ulopmt'1tt: Ci/obal Rt'port 1911111119 
tl"NIDO publication. Sales No. 1111.llLE.61. chap. I. 
appendix. 

Angus Maddison ... Grm~·th and slo111o·-do.-n in adnnccd 
capitalis1 economics: 1cchniqucs of qu;mtitaii,·e assess­
ment ... lo11r1ta: ofEco1tomic 1-itt'rat11rt'. \OL XXV. No. 2 
l]une 191171. 

3. S. J. Patel. ··Economic crisis and the 1ralbition from 
capi1alism ... Eco1tomia /1ttt'r1tationale. h>L 311. No. 3-4 
1Augus1-No\·cmbcT 19115). 

4. ln1erna1ional Monetary Fund. World Economic Outlook 
(Washington. D.C.. Oc1ober 1991). 1able .~J. p.117. 

5. The fronomm. 22-211 February 1992. p. 68. 

6. Richard Ruggles ... Measuring !he cost of quali1y ... 
Challen_rce. The .\fa.r:a:i1te of Economic :4(fairs I Ne.­
York. Sm·ember 19611. 

Roben Summers ... Scn·iccs in 1he inlernational eco­
nomy ... an .\lana.r:in.rc tht' Sen·iu Econom_,. R. P. Inman. 
ed. (Cambridge. Cambridge Uni\·ersity Press. 1911.5). 

II. William J. Bal.mo! and (:d.-ard N. Wolff. ""Productivlly 
gro.-th. convergence and welfare: reply ... . .fmencan 
Economic Re,·ie-... vol. 78. No . .5 (December 1988). 

9. Rober! Summers and Alan Hes1on. ··A ne• sci of 
in1erna1ional comparisons of real products and prices 
le\·els: eslimates for I JO counirics. 19.50-19115"'. Rnie-.. 
of Income and Wealth. Series 34. No. I (March 1911111. 

10. Abram Bergson. ""The USSR before the fall: how poor 
and why"', Tht' lo11rnal of Economic Ptrspt'ctn:es • ..-ol. S. 
No. 4 (fall 1991). 

11. The }(lurnal "f Economic Perspecmes. rnl. S. N1>. 4 (Fall 
1991). 

12. Peter Murrell. ··can neoclassical economics underpin 
the reform of centrally planned economics~··. ibid. p. 66. 

13. Jean Marc 8urniaux and Jean Waelbrocck. ··pre!iminar~ 
results of t111oo experimental modes of general equilibrium 
wnh imperfect compctilion ... Journal of Potier .\lode/Im!(. 
rnl. 14. No. I. pp. 6.5-92 ( 1992). 

Chapur II 

I. Natha11 Rosenberg and LE. Bric!zell. Jr .. Jim•• the Wt'It 
(ire-.. R1ch-tht' Econom1< Transformation of the lndu.1-
mol World (New York, Basic Books. 19861. p. 333. 

2. lndustn and Development: (iloha/ Rep<1rt 199119:! 
(UNIDO publicauon, Sales No. E.91.111.E.191. 

J. ··A life rafl for arm~ makers"", Busme.n Wuk. 16 March 
199:?. p. !l4. 

-l. Stephen S. Cohen ;ind John Zysmann . .\fanufacturi1t.r: 
.\fatten: rhe .\lu!r of t!re PustindJHtrial Economy (Ne-: 
York. Basic Books. 19118). 

S. Michael L Dcnouzos. Richard K. Lester. Robcn M. 
Soto.- and the MIT Commis,,.ion on Industrial 
Producti,·ity . . \lade in . ..fmerica: Re.r:ai1tin.r: the ProJuctfrr 
Ed.r:e (Cambridge. Massachuscus. The MIT Press. 
19119). 

6. Midlael Poner. Tlte Compe!iti.-e . .fd,·anta.l(t' of .\'ations 
(Ne.- York. Free Press. 1990). 

i. Rubert Reich. Tht' Work uf .\'ations (Ne•· York. Simon 
& Schuster. 1991). 

II. Lesler Thuro.-. Head ttJ /lead: rhe Comin.r: Economic 
Bartle . .fmon.r: Japon. Europe a1td ...fmerica (Ne.- York. 
William Morro.- and Co .. 1992!. 

9. Daniel S. Greenberg. ··Science and tcchnolog}··. in 
Human Capital and ...fmerico"s f"11t11re: an Economic 
S1rau.r:_1· for the WJs. David W. Horbcck and Lester M. 
Salamon. eds. (Baltimore. Johns Hopkins Uni\·ersity 
Press. 1991). p. 222. 

IO. Sara L. Gorden and Francis A. Lees. Foreign 
.\f11ltinotional fni·t'stment in the Cnited Scares: Str11.r:gle 
for lndusmal Supremacr (Ne.- York. Quorum Books. 
19116). 

11. Martin Tolchin and Susan Tolchin. Bu_,·ing lnro 
. ..fmerico: /lo-..· foreif(n .\,foney if Changing the fau of 
011r .\'otwn (New York. Times Books. 191111) 

12. Norman J. Glickman and Douglas P. Woodward. Tht' 
Xe-.. Compnitors: /lo-.. fnreif(n fn,·e.HorJ ore Chon.rein.re 
the· LS. Ec"nomy (New York. Basic Books. 19ll9l. 

13. Edward M. Graham and Paul R. Krugman. Forei,::n 
Direcr ln1·e.1rmen1 in rhe l'mud Stott's (Washington. 
D.C.. Institute for lntern;.tional Economics. 19119). 

14. Akio Morita. "Pannering for compctiti\·eness: 1he role 
of Japanese busincs~'". llon·ord Bu.1ine.u ReHt'.,. .. \ol. 70. 
No. J (May-June 1992>. pp. 76-113. 

IS. Keisuke Aoki. "'fl"ible .-ork organi1ation and 
management control in Japa.nese-style management". 
lnrerno11onal Journal of Polillcol Economy. vol. 21. No. 3 
(fall 1991). pp. 49-69. 

16. Koji Matsumoto, Tht' Rist' of the Jopont'.Jt' Corporate 
Snum: tht' ln.ude Vie-..· of o MIT/ Of/inol (New York. 
Kegan Paul International, 1991 ). p.131. 

17. Kanj1 Haitani. "The paradox of Japan's groupism: threal 
to future competitiveness~'". Anan Surver. vol. 30. No. J 
(March 1990), pp. 247-2411. 

Ill. Muahiko Aoki. "Towi\rds an economic model of the 
Japanese firm··. }(111rnol of Economic l.11eroture. 1101. 2K. 
No. I I March 1990). p. 24. 

419 

---- -



-

-

' 

... 

I~. lf,>r>t S1e:bcr1. ··w,.r1J e.:••n••m~: up11o:irJ 11.ithcut 
m,>mentum ... paper presented at the .i5th International 
Bu>IOCS> C~de Wnrkshop. hclJ at the lnstitut fUr 
Wdt11oirh.:haft. Kid. m ~far.:h 1992. p. ti. 

211. /ndu•tTI und Ond.,pment: <ifobal Report 19119190 
1t:s100 pubhcall••n. Sales '."o. E.119.111.E.5). chap. 11. 
p.""' 

21 /ndu\lri and Oendvpment: <ifobal Report llJY0/91 
1 l"'."IDO publication. Sales '."o. E.90.111.E.121. chap. II. 
pp. >a-55. 

n .-\. Dah. D. Hitchens and K. Wagner ... Producti\·it~·. 
machin~r~ and skills in a s;&mplc of British and German 
~anufacturing Plants... .\"u11onal Institute Ec011omic 
Rnrt· ... '."o. 111 «February 19115 ). p. 55. 

23. Oh\·ier Blanchard and others. Reform in Eastern Euro,?<' 
iCambridge. ~fassachusctts. The MIT Press. 1991). 

::.i. Janos Kornai. The Road to a Free Economy {New York. 
W.W. Sonon. 199t>). 

25. Ronald McKinnon. The Order of Economic Liberali=a­
t11m: Financial C ontro/ in the Transition to a Market 
Ernnom.1· {Baltimore. John Hopkins Uninrsity Press. 
1991). 

:!ti. KO Pl ST-DA TORG (Institute of Economic and Market 
Research and Informatics). Economic Trends in Eastern 
Eumpe I Bu<iapcst. 1992). ml. I. !lio. I. 

27. The Economist Intelligence enit. The Common..-ealthof 
Independent States. Country Repon No. I {London. 
19921. p . .i9. 

21\. James E. Mahon. Jr .• --was Latin America too rich 
to prosper? St. ·1ctural and political obstacles to 
cxpllrt-lcd industrial growth" . Journal of De1·elopment 
.\tud1ef. ml. 211. So. 2 {January 1992). pp. 241-263. 

29. Rh~s Jenkins ... The political economy of industrializa­
tion: a comparison of Latin America and East Asian 
ne11oly mdu>trializing countries··. De1·elopment and 
Change. rnl. 22. So. 2 {April 1991). pp. 197-232. 

30. Larn Willmore. ··Transnationals and foreign trade: 
end~nce from Brazil ... Journal of De1·e/opment Studies. 
\OI. 211. So.2 {January 1992). pp. 314-335. 

31. Elana Cardoso and Ann Helwege ... Below the line: 
ptl\eny in Latin America ... World Development. vol. 20. 
So. I (19921. p. 31. 

32. ··s1geria-industrial restructuring through policy 
reform .. {lJSIDO/PPD.100. 21December1988), p. 19. 

. lJ. John F Tomer. ··Developing world-class organization: 
mH:sung in organi1a1ional capital... Techno,·ation. 
\1ll. to.~"- 4 ~ 199111. pp. 253-263. 

34. SanJa~a Lall. '"Human resources de\·clopment and 
mdus1riah1a11on. with special reference to sub-Saharan 
Af nca ·•. Jnurnal nf On·elopnrent Plan111nl{. No. 19 { 1989). 
p. 145. 

JS. ··Regenerating African manufacturing industry: country 
briefs (F!lo:IDOtPPD. 97. 17 November 1988). 

3ti. Michael Stewart. The Age nf lnterJependena. Economic 
Pnl;ci ma Shr1nk111f( U'or/d{Cambridge, Massachusetu. 
The MIT Pms 19K4) p. 115. 

J7. Keith Hinchcliffe. luutf Related 10 H1f(her Educauon in 
Suh-Saharan ... frrca. World Bank Staff Working Paper. 
So. 7110 {Washington, D.C.. World Bank. 198S). 

J!I. Abdus Salam and At.1m Kidwa1. "A bluepnnl for 
science and technology in the developing world'". 
Trchnoln10 111 Soe1r1r. \OI. IJ. No. 4 { 1991) 

420 

---- - -· . ----
39. R1bhi Abu El-Ho1j. ""The impact and problems of the 

absorption of returning migrant workers in 1he occupied 
Palestinian territories ... paper submitted to the Ex pen 
Group Meeting on the Absorption of Returnees in the 
i.:SCW A Region. wi~h Special Emphasis on the Indus­
trial Sector. held at Amman from 16 to 17 December 
199: ( .\mman. EcGnomic and Social Commission for 
Western Asia. 16 December 19911. 

40. O\·erscas Oe\·clopment Institute. ..Briefing paper .. 
{London. March 1992). p. I. 

41. Educational Research Centre. ··study on the devel­
opment of manpower in manufacturing. od. electricity 
and water desalinization in GCC countries .. {Riyadh. 
King Saud Uni\·ersity. 19811\. 

42. Hans-Peter Brunner. ··Building technological capacity: 
a case-study of the computer industry in India. 1975-
191ff'. Wo:-ld De1·elopment. rnl. 19. No. 12 {1991 ), 
p. 1745. 

43. Theodore Schultz. Restoring Economic Equilibrium­
Humun Capital in the Jloderni=in.r:: Economy (Oxford. 
Basil Blackwell. 1990). p. 215. 

44. Jagdi'ih N. Bhagwati. ··Poverty and public policy ... 
World l>e1·elopment. ml. 16. No. 5 ( 19118). p. 550. 

45. ..Special sun·ey on India··. Financial Times. June 26. 
1992. 

46. The Economist. 25 April. 1992. p. 72. 

47. Nobuko lchika11o·a, Michael A. Cusumano and Karen 
R. Polenske ... Japanese investmen1 and influence in 
Thai de\·clopment... Technology in Socier.r. vol. 13, 
No. 4 ( 1991), p. 461. 

48. William R. Cline ... Can 1he East-Asian model of de\el­
opment be generalized? ... World Dt\·elnpment. \·ol. 10. 
No. 2 ( 1982). pp. 81-90. 

49. James Riedel, .. Intra-Asian trade and foreign direcl 
investmenl"', Asian D~velopnrent Re1·ie...-, vol. 9. No. I 
{ 1990), p. 145. 

50. Christopher Freeman. Technology Policy and Economic 
Performance: Lessons from Japan {London. Pinter 
Publishers. 19117). p. 34. 

51. Fritz Machlup. The Ec11nomics of Information and 
Human Capital (Princeton. Princeton Uni\·ersity Press. 
1984), p. 469 . 

52. Gregory 0. Woznick ... Human capital. information and 
the early adoption of new technology.. Journal of 
Human Resources, ml. 22. No. I (Winier 1987) . 

53. Jennie Hay Woo, .. Education and economic growth in 
Taiwan: a case of successful planning··. World 
De1·elopnrent. vol. 19, No. 8 ( 1991 ). p. 1029. 

54. Choo Hakchung. ··Role of educa1ion and vocational 
1rai!ling in human resource development in the Republic 
of Korea". Economic Bullttin for Ana and the Pacific. 
ml. 37, No. 2 (December 191!6). 

SS. Yoo Bae, "Evaluation of manpower policies in 1he Repu· 
blic of Korea", in lluman Resnurce Policy and Emnnm1c 
Dtvelopnrent-Seltcttd Country Stud1tJ !Manila. Asian 
Development Bank, 1990). 

56. Youn1-Chul Kim. "Survey report-R.:publn; of Korea .. 
m Educated Unemplnrment in A.rra, Hiromitsu Mula, ed. 
!Tokyo, Asian Produc1ivi1y Organir.ation. 1990). p. 264. 

57. SanJin Yoo and Sang M. Lee. '"Management ,1yle and 
practice of Korean Chaebols", California Manaf(l'mt'nt 
Rtv1e.,.,. \·ol. 29. No. 4 (Summer 19117). 

---~-

.. 



~ ,. 
r 

-

51'. liar~ li. H.lmtlh•n and ~1cole B1ggan ... !l.tarket. culture 
and .iuthont~: a comparat1\e anal~sis of management 
and •>rganuation m the Far East"" . . 4merican Journal o( 
Sour>lot1. H>I. 9.&. suppkme 11 ( 19!1!11. pp. S5:!-S94. 

59. Clr111a: Tv.,.arJs Suslllinable lndu:imal Gro .. tlr. lJNIDO 
lndustnal De\dopment Re\ie"' Series (Oxford. Basil 
Blai:k,.ell. 1991). p. 5:?.. 

NJ. Peter ~olan ... Prospci:ts for the Chinese ccont>m~: 
commentary ... CambriJ.te Journal of Economics. \"ol. 15. 
~ ... I I March 1991 I. p. l:!O. 

bl. Denis Fred Simon ... China·s dri,·e to close the 
tei:hnological gap: S & T reform and the impcrati,·e to 
catch up··. Clr111a Quarterlr. No.119 (September 19119). 
p. Ml. 

ti:?.. t:. Gannicon. ··The economics of cducauon in Asian­
Pacific de\"eloping countries·· . . 4sian Pacific Economic 
Liura• ,·ol. 4. !lio. I (March 1990). pp. 41-64. 

63. Harry r. Oshima ... Human resources in Eastern Asia's 
~::ular growth ... Economic De1·e/opment and Cultural 
Change. \OI. 36. No.31 April 19!18). pp. 103-1:?.2. 

64. Robert E. Lucas ··on the mechanics of economic 
development"". Journal of Jlonnar_r Economics. \"OI. 22. 
!'io. I (Jul~. 191!Kl. pp. 3-4:?.. 

t.5. Paul M. Romer ... Increasing returns and long-run 
gro,.th ... Journal of Political Economy. \·ol. 94. No. 5 
COctober 19!161. pp. 100:?.-!037. 

66. P. Blumberg. Industrial Democracy: Tire Sociolo~1· of 
Participation (London. Constable. 196!1). 

t.7. J. G. Espinosa and A. S. Zimbalist. Economic 
Democracy: Workers· Participation in Chilean Industry 
/ 9 711- 7 J 1 New York. Academic Press. 198 I)_ 

6!1. G. M. Hodgson. Tire Democratic Economy (Harmonds­
"'orth. Pelican. 1984). 

69. H. C. Jain. ··worker participation in Canada: current 
de\·clopments and challenges". Economic and Industrial 
Democracr. rnl. 11. No. 2 (May 1990). pp. 279-90. 

70. D. C. Jones and J. Sve1nar. eds .. Participatory and Self­
.\fanaged Frrm.s (Lexington. Massachusells. Heath. 
1911:?.). 

71. M. Morishima. "Information sharing and firm per­
formance in Japan". Industrial Relations. vol. 30. No. I 
(Winter 1991). pp. 37-61. 

72. F. H. Stephen. ed .. Tire Performance of Labour-Mana!(ed 
Firms I London. Macmillan. 1982). 

73. V. H. Vroom and E. L. Deci. ~:ts .. .\fana!(ement and 
.\lorivation 1Harmondsworth. Penguin. 1970). 

74. Richard !'llelson and Sidney Winter. An Evolutionary 
Tlreor.r of Economic Chan!(e (Cambridge. Massachusens. 
Hanard Uni,enity Press. 1982). 

75. Mehrang11 Najafizadeh and Lewin A. Mennerick. 
"Worldwide educational expansion from 1950 to 191!0: 
the failure of the expansion of schooling in developing 
countries". Tire Journal of Developin,f( AreaJ. vol. 22. 
!"oio. 3 (April 191!1!). pp. 333-358. 

76. Abiola lrele. "Education and access to modern 
knowledge". Daedalus. vol. 118. No. I (Winter 1989) 
p. 137. 

Chapter Ill 

I. D. Morawet1. "Employment implications of industria­
l11a11on m developing countries· a survey". F.conom1c 
Journal. vol. 1!4. No. 3 (Septembcr 19741. pp. 491-542. 

3. 

·-------. --~- :· 

\\'. :\. Le11.is. "A rene,.· of CC<>nom11: deHlupment". 
:fmerit·an Ernnomic Re,·ie". \"OI. 55. No. I (196~). 
pp. 1-17. 

W. G. Tyler. ··Labour absorption "'ith impon­
substituting industrialization: an eumination of elasti­
cities of substitution in the Brazilian manufacturing 
~ctor". Oxford Economic Papers. \"ol. 76. No. I ( 1974). 
pp. 93-103. 

4. C. Clark. Tire Conditions olErnnomic Progreu(Lundon. 
Macmillan. 19"0). 

5. A.G. B. Fisher. ··Production in primary. secondary and 
tertiary". Economic Record. \"OI. 15 ( 1939). 

6. A. Berry. ··A positive interpretation of the expansion of 
urban scn·iccs in Latin America. with some Colombian 
e\·idence''.Journa/ ofDe,·dopment Studies. ,·ol. I~. No. 2 
(1978). pp. 210-2311. 

7. International Labour Office. Tire Dilemma o( tire 
Informal Sector. Report of the Director-General 
(Gene\"a. 1991). 

8. H. W. Richardson. "Input-output and economic base 
multipliers: looking backward and forward". Journal of 
Re.tional Science. vol. 25. No. 4 ( 1985). pp. 607-661. 

9. S. H. Park and others. ··Errors in regional non-surrey 
input-output models: analytical and simulation Results··. 
Journal of Regional Science. rnl. 21. No. 3 (191!1). 
pp. 321-339. 

10. W. Galenson. "Economic development and sectoral 
expansion of employment". International Labour Re1·iew. 
,·ol. 102. No. 3 ( 1963). pp. 362-363. 

11. P. Mueller and M. Marfan. "Small and large industry: 
employment generation. linkages and key sectors". 
Ecunomic De1·elopment and Cultural Changes. vol. 29. 
No. I ( 1981 ). pp. 263-274. 

12. F. Stewart and P. Streeten. "Conflict between output 
and employment objecti\"cs in de\·eloping countries". 
Oxjord Economic Paper.s. rnl. 23. No. 2 ( 1971 ). pp. 145-
161!. 

13. A. 0. Hirschman. The Strategy vf Economic Dt\'elop­
ment (New Haven. Yale llni\·ersity Press. 1959). 

14. G. Cella. "The input-output measurement of inter­
industry linkages". O.<tford Economic Bulletin of Eco­
nomin and Statistics. rnl. 46. No. 2 ( 191!4). pp. 73-84. 

15. B. J. Clements and J. W. Rossi. "Interindustry linkages 
and economic de\·clopment: the case of Brazil 
reconsidered'". Tire De,·elopin!( Economin. vol. 29. No. 2 
(1991). pp. 165-187. 

16. V. R. Pachamukhi. "Linkages in industrialization: a 
study of selected developing countries". Journal of 
Development Plannin!(. No. I! IUnitcd Nations publica­
tion. Saies No .• E.75.11.A.I). pp. 121-164. 

17. "Towards viable balanced growth strategics: a locatio­
nal perspective" (UNIDO/IS.599. September 191!5). 

18. S. S. Park. Grm•·th and Development (London. Martin 
Robertson. 1977). 

19. Food and Agriculture Organin.tion of the United 
Nations. Stati.Jti<.1 "f Crop ReJpomeJ to frrtili:er 
(Rome. 1966). 

20. P. N. Rasmussen. Studies in lntrrser(l)ral Relation.J 
(AmMerdam. North Holland. 1956). 

21. Y. Kubo." A cross-country C\Jmparison on interindustry 
linkages and the role of imported intermediate inputs". 
W"rld l>tvefopment. vol. 13. No. 2 (191!5). pp. 121!7-
12911. 

421 

---

\ 

' t 
r 

.i 

" 



.. . 
I 

r 

-

' 

ti. l hctl and •>!her.. .-tpplmi En111om1t· Fort"ca111ng 
1Ch1.:ag•>. Rand '.\k!"ally. 1%61. 

b:•>n•>m1'! Intelligence l'.ni!. Th<" Ell" Cuunrn· Report. 
Stnl!apou. ~o. I t 19921. p.27. 

24. S. H. Park ... Linkages bct\1;ttn industry and senices 
and their imphcali<ms for urban employment generation 
in de\ doping .:ountries... Journal of De\·e/opmenl 
En.nom10. h>L 30. So. 3t191<91. pp. 359-379. 

25. S. ti. Park and K. S. Cnan ... A cross-country input­
outpul analy,1s of intersectoral relationships between 
manufacturing and services and their employment 
1mplicati.ms •·. World De•·dopment. vol. 17. No. 2 ( 1989). 
pp. 199-212. 

United Sations Confrrence on Trade and De\'elopment. 
··seni<·,.~ and th<' den·lopment proceu·· (TD/13/IOOIS/ 
Re\·. ll. 

J. I. Gershuny and I. 0. Miles. The :\"e111· Sen·ice 
En111om.1 (London. Francis Printer Publishers. 1983). 

2l!. l'nited :Sations Conference on Trade and De\·elopment. 
Trad•· and Dndopmml Report /988 (United Nations 
publi.::acions. Sales ~.;o. E.R!Ul.D.l!). 

29. W. J. Baumol. S. A. B. Blackman and E. N. Wolff. 
''l'nbalanced growth re\"isited: asymptotic stagnancy 
and the n<.w c\·idcncc". American Ewnomic Re1·ie111·. 
\<>L 75. So. 4I19!!51. 

30. K. Hoffman. ..Clothing. chips. and competitive 
advantage: the impact of microelectronics on trade and 
production in the garment industry'", World De\·efop­
menr. rnl. 13, No. 3 ( 1985). pp. 371-392. 

. H. R. Kaplinisky. ··Electronic-based automation tech­
nology and the onset of systemofacture: implications for 
third world industrialization". World Development. 
ml. D. No. 3 ( 1985). pp. 423-439. 

32. S. Cole ... The global impact of information tech­
nology"", World De•·e/opmenl. rnl. 14. No. IO/l It 1986). 
pp. 1277-1292. 

.B. T. M. Heng and L. Low. ''The economic impact of the 
information ~cctor in Singapore". Economics of 
Plunmng. ml. 23. No. I (1990). pp. 51- 90. 

Chap1.-r ff 

I. The Enmomi.r1, 13 June 1992. p. 61. 

2. John Moore. "British privati1ation-1aking capitalism 
to the people". Han·ard Busine.u Rev1e111 IJanuary­
fcbruary 19921. p. 115. 

. •. lnt.-rnutional Herald Tribune. 18 March 1992. p. 11. 

4. .Jonathan Aylen. "Pri\·atization in developing coun­
tries··. l.loyd.r Bank Re1·1e111 (London. January 1989). 

'· John R. !"lcllis, Pub/re Enterprise.r i11 Sub-Saharan Africa. 
D1scussi0n Paper No. I (Washington. D.C .. World 
Bank. 19K61. 

6. W. Arthur Lewis. The Theory of Economic Growth 
(London. George Allen and Unwin Ltd .. 195.5). pp. 349-
350. 

7. Louis EmmeriJ. "Eastern Europe: should it 1,1.,k East 
rather than West", South l.f'ttt'r (Ger.cva. Spring 1992). 

K. Yacob Haile-Mariam and Bcrhanu Mc:ngistu. "Public 
enterprise~ and the pri\·atizauon thesis in the third 
World'", Thrrd World Quarterly. vol. 10. No. 4 (October 
19101). p. 15. 

422 

9. Paul Cook and Colin Kirkpatrick. ''Privatization in I~ 
de\'dopcd countries: an ovcn·iew". in Pri\'tlli:ation in 
Le11 De~eloped Co11r.rrin (New York. St. Manin's Press. 
19811). 

IO. T. L. Sankar. R. K. Mishra and R. N3ndagopal. 
"Working of Statc-Ic\·cl manufacturing public enter­
prises: promise and performance"'. Economic and 
Political Weekly (New Delhi. 25 May 1991 ). p. M-42. 

11. World Bank. Nepal .\"on-financial Public Enrerpri1es 
Sutor Report. \"OI. I (Washington. D.C.. !6 January 
1991). 

12. Barbara W. Lee and John Nellis. "Enterprise reform 
and privatization in socialist economics". Public 
Enterpri1e. vol. II. Nos. 2-3 (June-September 1991). 
p. 102. 

13. Tony Killick. "Twenty-five years in development: the 
rise and impending decline of market solutions". 
Development Policy Re\·ie111·. vol. 4 ( 1986). pp. 99-100. 

14. lndu11ry and Development: Global Report 1990191 
(UNIDO publication. Sales No. E.90.111.E.12). 

15. "Sun·cy··. Financial Timt'J, 6 April 1992. 

16. Privati:ation in Latin Amtrica (New York. Business 
International Corporaiion. Occcmbcr 1990). 

17. Busineu Latin America. 19 November 1990. p. 377. 

18. 0. Bouin and Ch.-A. Michale!. Rtbalancing thl' Public 
and Private Stctors: Devtloping Country Expt>rit'nce 
(Paris. OECD. !991). 

19. Onyango Bonyo. "Privatization opens up invest­
ment opportunities". African Busint'JS (October 1991 ) • 
pp. 21-23. 

20. Shamsuddccn Usman. "Creating public awareness and 
confidence in a privati1.ation programme". appendices I 
and Ill. paper presented at the Advanced Management 
Programme on Pri\'atization at Washington. D.C.. on 
11September1990. 

21. "Les orientations de dcveloppement cconomiquc pour 
la periode 1991-1995", Bulletin d' Afrique Noire. No. 1531 
(14 fcvricr 1991 ). 

22. Center for Privatization. "Privatization survey for devel­
oping countries". study prepared for the United States 
Agency for International Development (Washington. 
D.C .• July 1989). 

23. H. Akuoko-Frimpong. Rebrilancing tht Public and 
Private SectorJ in Developing Countrin: the Case of 
Ghana, Technical Paper No. 14 (Paris. OECD 
DeHlopmcnt Centre. 1990). pp. 69-70. 

24. Singapore Busintss Revie111·. January 1990 . 

25. Paul Handley. "Privatized parts". Far Eastern Economic 
Re~·iew. 27 June 1991. 

26. Poonsin lngavata, "Privatization in Thailand: slow 
progress amidst much opposition", ASEAN Economic 
Bulletin, vol. 5. No.3 (March 1989). p. 330. 

27. Zinnia F. Godinez. "Priva1i1ation and deregulation in 
the Philippines: an option package worth pursuing", 
ASEAN Economic Bulletin, vol 5, No. 3 (March 1989), 
p. 267. 

28. financial Time.r, 29 October 1991. 

29. Financial Times. 31 January 1992. 

30. Jong Suk Park. "Privatization in Korea", in lntl'f· 
national Privatization. proceedings of the lnlcrnational 

---~ ... 



~ 
I· 

r 

-

~ 

,. 

\ 

Pn\at11a11 ·n C•ngres' (Sa,katoon. Canada. Institute 
for Saskatche,.an Enterprise. 1990). pp . .i37-444. 

.'I. for Eastern Ewnomic Rene•._ 11 July 1991. pp. 37-38. 

32. Carl Goldstein. ··More haste less speed". Far Eaftern 
Ewnomtc Re\'it'k. 29 August 1991. pp. 42-4-t. 

.U. ..Business in Eastern Europe... Tht' Economist. 
21 September 1991. 

34. 

35. 

36. 

37. 

JX. 

39. 

40. 

41. 

42. 

lht' Econom/Sl. :!I March 1992. 

Tht' Economill. 15 February 1992. 

Ann Dugan. ..State i.cll-offs stall... International 
Management. rnl. 46. No. 9 (No\·ember 1991 ). 

financial Ttmt's. 23 March 1992. 

..Pn\atization in Eastern Germam·... International 
Haald Tribum·. 18 March 1992. p. 11.. 

Financial Times. 29 August 1991. 

.. Pri\·atization in Eastern Europe". Financial Times. 
3 Jul~ 1992. p. \'i. 

Joifl/ i·enturt'.\, .4cquuitiom and Privari=ation in Eastern 
Europt' and the { SSR (New York. Business Inter­
national Corporation. 1991 ). 

Lajos Bokro, ... Spontaneous pri\'atization in Hungary ... 
paper presented at the ICPE/CEEPN/EDI Second 
Annual Meeting on Pri\·atization in Central/Eastern 
Europe. held at Vienna from 29 to 30 November 1991. 

43. Lajos Csepi. Guszta\· Bager and Erzsebet Lukacs, 
.. Country pri\·atization report: Hungary". paper pre­
sented at the ICPE/CEEPN/EDI Second Annual 
Meeting on Pri\atization in Central/Eastern Europe. 

44. Busrnt'u Eastern Europt', 24 September 1990. p. 315. 

.J5. Husineu Ea.Hern Europe. 27 January 1992. p. 41. 

46. Gerd Schwartz. ··Pri\·atization: possible lessons from 
the: Hungarian case", Worlt/ Development. vol. 19. 
No. 12(1991).p.1733. 

47. Charles Jelinek-Francis and Eva Kla\·aco\·a. ·-countrv 
privatization report: CzechoslO\·akia ... paper presented 
at the ICPE/CEEPN/EDI Second Annual Meeting on 
Pnvati1ation in Central/Eastern Europe. 

4K. Financial Timt'.1. 9 January 1992. 27 February 1992 and 
26 March 1992. 

49. Tht• Economw. 211 March 1992, p. 113. 

SO. Alan Walters. "Privatization: a viable policy option?". 
in Pri1·ati:a11on Policie.1. Methods and Procedures 
(Manila. Asian Development Bank. 1985). p. 17. 

51. John Nellis. "Priva1ization ir reforming socialist 
economics". in Pri1·ati:ation in Eastern Europe 
I Ljubljana. lnternationcsl Center for Public Enterprises 
in DcH~loping Countries. 1991 ), pp. 16-17. 

52. "Privati1ation: a powerful worldwide trend". The 
. -Uff.X Bank Revtek. \OI. 13, No. 10 (I December 1986). 
p. li. 

53. John B. Goodman and < V. Loveman. "Does 
pn\alllation scn·e the ptr ' .ntercst?", Harvard 
Hu.11neu Re1·1ek (November-I >r•-.·.nber 1991). p. 32. 

54. Heidi Wernon-Won1cl and Lawrence H. Wor1zcl. 
"Pn~a1i1ation: nol the only answer", World Dt'»elop­
mt'nt. rnl. 17. No. 5 ( 191!9). p. 634. 

55. R. Millward. "Mea~ured sources of inefficiency in the 
performance of private and public entcrorises in 

. ---
LDCs ... in Prn·ati:ation in Less Dndop:•d Counrries 
(New York. St. Martin·s Press. 1981!). p. 157. 

56. Barbara Grosh. ..Public. quasi-public and prh·are 
manufacturing firms in Kenya". Den•lopment Policy 
Rn'it'"" ml. IS ( 199()). pp. 43-58. 

57. Douglas Sikorski. "Compctiti\·e ad\·antagc of state­
owncd enterprises-comparative case-studies of national 
and private companies in Singapore ... Public Enrerprise. 
vol. 9. No. I (March 191!9). pp. 65- 89. 

58. De,·elopment of Rural Small Industrial Enterprise. joint 
study by UNDP. the Government of the Nerherlands. 
ILO and UNIDO (Vienna. 1988). 

59. D. N. Ghosh, .. Incoherent pri,·arization. Indian style". 
Economic and Political Weekfr (New Delhi. 25 Ma\' 
1991 ). p. 1313. . • 

60. Prfrat1:ation in Larin America (New York. Business 
International Corporatiun, December 1990). p. 10. 

61. J. T. Win penny. "The divestiture of public enterprises in 
developing countries... Development Policy Revie"" 
vol. 5 ( 1987). p. 401. 

62. World Development Report 1991 (Washington. D.C.. 
World Bank. 1991\. 

63. Charles Vuylsteke, Techniques of Prfrati=ation of 
State-0,.·ned Enterprises. World Bank Technical Paprrs 
Nos. 88, 89 and 90 (Washington. D.C .. World Bank. 
1988). 

64. Economic Commission for Europe, "legal aspects of 
privatization in industry" (TRADE/WP.5/R/8, 27 May 
1991). p. 50. 

65. Marjan Svctlicic, "Foreign investment in Eastern and 
Central Europe: general overview". De•·elopment and 
International Cooperation, vol. VII. No. 2 (June 1991). 
pp. 15-16. 

66. Guy de Jonquicres. ..Home-grown produce on the 
multinationals' shopping list". Financial Times. 8 August 
1991. p. 8. 

67. Busines.r Ea.rtern Europe. 9 December 1991. pp. 445-446. 

68. Holger Schmicding. "Issues in privatization", Inter­
economics. vol. 26. No. 3 (May/ June 1991). pp. 103-107. 

69. Privari=arion Strate!Jies in Africa (Montreal. Groupe 
Secor, November 1990). p. 39. 

70. The Economilf. 4 July 1992. pp.66-68. 

71. Pan A. Yotopoulos. "The (rip) tide of priuti1.ation: 
lessons from Chile", World Development, vol. 17. No. S 
( 1989). p. 699. 

72. Ahmed Galal. "Chile". case-study prepared for the 
World Bank Conference on the Welfare Consc4ucnce, 
of Selling Public Enterprises(Washington. D.C .. World 
Bank. 1992), pp. 8-19. 

7.1. M. l. Dertouzos. R. K. lester and R. M. Solow. Made 
in America. Ref{aiflinK the Productive EdKt (Cambridge • 
Mas,achu~tts. The MIT Press. 1989). 

74. Guide to Practical Project Apprai.1al: Socral Benefit-Cmt 
Analy.1i.s in Devt'lopinf( Countrie.1 (United '.'>lation~ 
publication. Sales No. E.7K.ll.8.3). 

75. L. Squire and H. G. van dcr Tak. f."conomic Analy1i.1 of 
ProJt'Cts (Baltimore. The John lfopkins University 
Pres•. 1976). 

76. Ahmed Galal and others. "Qucs1ions and approachc\ IO 

an\"cr\". \tudy prepared for the World Bank 

423 

---:---



• 9-Qo• r--

!" ,. 

-

'\ 

... 

C,>n!erem:e on the Welfare Con><=quem.-c, ,,f Selling 
Pubiu: l'merpn~ i'Washmgwn. D.C.. World Bank. 
l'N:!l 

B1mn<'H l.arin :fmc'rrca. :?9 April 1991. p. 1:?9. 

'."!I. Finannal Timc'1. 5 March 199:?. 

.. 9. 81mnc'.•1 I.attn :fm<'rrca. Ill February 1991. pp. 50-51. 

110. Paul Cook and Manin Minogue ... The political 
economy <>f public enterprise··. in Projur Relrabi!:tarion 
in tJ .. .-.. topin!( C ountric's. Colin Kirkpatrick. ed. I London. 
19911. pp. 199-203. 

111. R. Rothstein ... Politics and policymaking in the third 
•orld: docs a reform strategy make sense?... World 
Oe,·efopment. rnl. 4. No. I! ( 1976). pp. 695-7011. 

c·hapter '. 

I. Carmine Sappi ... The food and be\·erage container 
industries: change and diversity... in World .Weta/ 
Demand: Trend.t and P,ospuu. J. Tilton. ed. 
!Washington. D.C.. Resources for the Future. 19119). 

.. ..Aluminium: cast down ... Tire Ecanomist. 18 January. 
199:!. 

3. Thoma> M. Van Leeu•·en ... The aluminium lifccycle: 
1he pa~t. presenl and future possibilities: a view from 
Wall Street ... paper presented at the Metals Wt't'k 
.'4/um1n1um Sympmium. held at Vancouver from 30 to 31 
October. 1991. 

4. Ricardo Eche\·erria and Bose Asim. --The expanding 
aluminium industry of Latin America ... paper presented 
at The Fourth International Arab Aluminium Con­
ference. held in Bahrain from 14 to 16 November 1989. 

5. Organisation for Economic Co-operation and Devel­
opment . . 4/uminium lndus1r_1·: Energy Aspects of Struc­
tural Change I Pam. 191!3). 

6. Carmine Nappi ... Public policy and competiti\·eness: the 
case of the bauxite-alumina-aluminium industry ... in 
Puh/1c Policy and Compelitil-ene.u in the .\·onferrous 
.\fetal lnduJIT/es. H. Landsberg. M. Peck and J. Tilton, 
ed~. (London. The Mining Journal Books. forth­
coming). 

'! Bureau of Mine~. The Potential Impact of . .fcid Rain 
R1·gulat1on on the l>omewc Aluminium SmeltinK 
lndu.irry. Open File Report/Sl!-1111 (Washington. D.C.. 
Department of the Interior. October 1988). 

II. Unned Sations Conference on Trade and Development. 
The . .flum1n1um lnduHry of Latin America and the 
CaT1hh1•an: Technolo1:ical OptitJn.1 and Opportunitie.1 for 
< imM th I Gene,·a. 21 March 199()). 

9. Bu.11ne11 Wt•ek. \·arious issues. 

10. G. Bokoliay, .. Aluminium-1989", in Canadian ,\,fineral.f 
l°t'arhook /9119 IOttawa. Energ), Mines and Rewurces 
Canada. forthcoming). 

11. International Sugar Organizauon. Su1:ar rearbook 
I l.ondon. 1990). 

I:?. f'. 0. Licht GmbH. Sta11.111cal World Su1:ar and 
.'iMUttner rearhook (Rat1eburg. 191111. 191!9 and 1990). 

l .l l.andell M1lh Commod111es Studies. Su1:ar and SMutrner 
{!uartrrh. li·anou\ i~sues. 

14. l.andell Mills Commod111es Studies . .'iMertrnrr Analy.1i.1. 
\a nous 1\sues. 

15. World Bank. {!uartrrh RnieM of Commod11ir1 Market.1 
tWashmgton. DC .. Se?tember 1991). 

424 

16. --1ndus1r~ in for another tough yea.r"'. Pulp and Paper 
lntt"rnatiunal (Brussels. Miller Freeman Inc .• January 
1992). 

17. Hugh O"Brian and John Pearson. --1m·cstment spending 
shrinks again ... Pulp and Paper lnrerrwtiona/ (Brussels. 
Miller Freeman Inc .. January 1992) . 

18. County· NatWest WoodMac • . if.~roclremica/ s .. n·ice 
(Edinburgh. 1991). 

19. C. McCombe ... Cast mctals ... /ndwrry and Dt"u/opment: 
G/obai RepoTI 199119:! (United Nations publication. 
Sales No. E.91.111.E.19). pp. 325-335. 

20. ..25th census of world casting production-1990 ... 
Modern CaslinJ. \·ol. Ill. No. 12 (December. 1991). 
pp. 24-.Z5. 

21. D. Marcus. ""The US metal casting industry: restructur­
ing for the 1990s ... special report on the future for 
foundry casting. Industrial Minerals I London. Metal 
Bulletin. 1991) pp. 4-7. 

22. R. F. Smart ... High strength and integrity in\·estment 
castings... Materials and Des(rcn. ,·ol. 10. No. 6 
(November/December 19119). pp. 301-306. 

23. P. R. Taylor. "History of in\·estment casting ... Metals 
and .\farerials. ml 2. No. 11I191!6). pp. 705-7!0. 

:?4. T. N. Thys, "lnli·estment casting in the USA: 191!9 ... 
paper No. 3 presented at the 20th British Investment 
Casting Trade Association (BICT A) Conference on 
Investment Casting. held at Maxstoke in October 1989. 

25. R. B. Williams. ..Market trends in the investment 
casting industry". paper No. 2 presented at the 20th 
BICT A Conference on Investment Casting. 

26. R. B. Williams. --update on market trends in the 
investment ca~ting industry ... paper No. I presented at 
the 22nd European Investment Casters' (EICF) 
Conference on Investment Casting. held in Paris in 
April 1992. 

27. R. R. Stratton .. The US investment casting industry 
1991 ... BICTA Bll/lerin. No. 8 (June 1991). pp. 16-17. 

28. T. Gibson ... The US metal casting industry: trends and 
forecasts". special report on the future for foundry 
casting. lndu.11rial Minerals (London. Metal Bulletin, 
1991). pp. 9-17. 

29. T. N. Thys ... Investment ca~ting in the USA'". keynate 
address at the 36th meeting of the United States Invest­
ment Casting Institute. held at Nashville. Tennes~ee. in 
October 1988. 

30. M. Bidwell. "Statistics programmes outlined". Inca.II, 
vol. S (January/February 1992). p. 8. 

31. G. Gould and C. G. Baker ... lnveslment casting 
industry-current and future market trends". paper 
No. 17 presented at the 6th World Conference on 
Investment Casting. held at Washington. D.C.. in 
October 1984. 

32. R. Millgate and R. B. Williams, .. Investment castmg 
in Japan and Korea ... paper No. 3 presented at the 
21st BICTA Confere11ce on Investment Casting. held at 
Mustoke in 1991. 

33. Materials Process Technology Centre,·· Annual stali\tics 
of matenals process industries-Japan'" !Tokyo. 1991), 
pp. 57-62. 

34. "The investment casting industry in India". foundn­
Trade Journal. vol. 164. No. 342011990), pp. 692-697. 



• . 
j· 

' 

.\5. R Palmer ... ln\e~tment .:asung for ferrou~ pwduct 
apph.:au"ns··. paper So. 3 presented at the BICTA 
Seminar on lmcstmenl Casung for the 1990s. held al 
Birmingham in September 1991. 

3h. R. F. Smut. ··BICTA and research and de\elopment ... 
(lilper So. 17 presented al the 2 Isl EICF C onferen .. --c or. 
ln\cstmcnt Casting. held at Lugano in June 1990. 

37. A. J. Clegg. Pruinon Ca1tin1( ProceHrJ (Odord. 
Pergamon Press. 19911. pp. 168-172. 

311. D. G. White ... State of the PM industry repon-whafs 
ahead for PM"". /99/ Po-..·Jer .\lerallur1y Confermu 
ProeuJ1n_tJ (Chicago. June 1991). 

39. ..Report of EPMA Management Seminar .. (Brussels. 

19911. 

40. .\feral Po,.Jrr Report. \OI. 46. No. 11 (No\·ember 1991 ). 

pp. 11-12. 

41. L Amberg. 8. Aronsson and H. Pastor ... Progress in 
European powder metallurgy··. P.\I 90 Confrrrncr 
Pr11cudin(1 (London. July 1990). pp. 96-106. 

42. J. \'. Wood and P. R. Brcwin ... UK-research. 
dnelopmenl and the PM industry... Inurnational 
Journal 11f Po-..·drr .\lrtallurgy. ml. 28. No. I (January 

1992). 

43. P. K. Johnson ... PM 90-international trends and devel­
opments ... lnrernatwnal Journal of Poi1rder Mr111/lur!{}'. 
-.>I. 26. No. 41 April 1990). 

44. T. Kohno and others ... Powder metallurgy in Japan ... 
/nternarianal Joumal of Pm.-der Merallurg_r. vol. 211. 
No. I (January 1992). p. 87. 

45. N. Furukawa ... PM and powder te1:hnology in Japan ... 
P.\I 911 Conference Pmcudings (London. July 1990). 

p.123. 

46. ..Japan Powder Metal Association 1990 report'". PM 
Science and Techno/of(y. v·ol. 3. No. I (New Delhi, 
October 1991). pp. 9-111. 

47. P. K. Johnson ... PM technology rcview-1991", 
/nurnarional Journal of Po,.·drr Merallurgy. vol. 27. 
ll'o. I (199 ll. 

4K. R. M. German ... Emerging PM technologies in the 
USA". /nrernational Journal of Pmrder Meralluru. 
\ol. 2il. No. I ( 1992). 

49. D. Whiuaker. "Metal injection moulding". Merallur!{ia, 
rnl. 59. No. I (January 1992). 

50. D. Whiuaker. "Metal injection moulding-current 
status and future prospects". Meral/urgia. vol. 59. No. 4 

(April 1992). 

51. Jordan P. Yale. "Innovation· the controlling factor in 
the life cycle of synthetic fiber industry". doctoral 
dissertation (New York. New York University, 1965). 

pp. 121-123. 

52. Jordan P. Yale. "Nylon filament and polyester filament 
growth: a study of their product life cycle". a multiclient 
study (New York. Statistikon Corporation. 19119). 

pp. 139-147. 

SJ. The Textile Business Outlook (New York. Statistikon 
Corporation. September 1991 ). pp. 3 and 29. 

54. International Iron and Steel lnMitute (llSI). "Report of 
thr Secretary· ".Jeneral". presented at the llSI Annual 
Conference. held at Montreal in October 1991. 

56. ··world machine-tool ou1pu1 surn:y: machine-tool 
produ.:tion drops ... . .fmerican .\lacl:1nu1. \·ol. 136. No.~ 
(February 1992). 

51. ..Blue Bulktin·· • . .fnrrrican .\ladrinist (12 August 19911. 

58. ··world machine-tool output suney: Jap:an. Europe 
boost consumption·· . . .fmerican .\laclrini11. \·ol. 135. 

~o. 2 (February 1991). 

59. Korea Machine Tool Manufacturers· Association. 
.\laclrine Tool StatiJtiCJ Handbook /990-1991 (Seoul. 

19911. 

60. Indian Machine Tool Manufacturers· Association. 
.\lachi!tr Tool /ndustr_i· in India (Bombay. June 1991). 

61. Akio Morita ... Why Japan must change ... Fortune. 
vol. 125. No. 519 March 1992). 

62. Ed11rard A. Huntress. ··Electrical-discharge machining·· 
..fnrrrican Maclrinist. \·ol. 122. No. 8 (March 1984). 

(,). R. L. H:uschek. ••EDM update ·34··. ..fmt'rican 
Machinist. vol. 128. No. 3 CMarch 1984). 

64. Metcut Research Associates. Maclrinin.( Data Handbook 

(Cincinnati. 1980l. 

65. ..Technology trends"'. America11 .\laclrinist. vol. 133. 
No. 12 ( Dc::ember 1989). 

66. Fred Mason ... The argument ov·er wire-EDMed cutting 
tools". Amrrican Machinist. vol. 130. No. 11 (Novem~r 
1986). 

67. John A. Vaccari ... The lascr"s edge in metalworking ... 
Amrrican Maclrinist. vol. 28. No. 8 (August 1988). 

68. John A. Vaccari ... Ad\·ances in laser metalworking". 
Amrrican Maclrinist. vol. 129. No. I (Januar) 19115). 

69. John A. Vaccari. "More details on lasercav·ing''. 
Amrrican Maclrinist, vol. 136. No. 3 (March 1992). 

70. Food Procr1sint: Machinrrf (United Nations publication. 
Sales No. E.91.11.E.30). 

71. Department of Commerce. Industrial Outlook. 1992 
(Washington. D.C.. Government Printing Office. 
September 1991). 

72. Frost and Sulltvan. The Europran Markrt for lndu.Hrial 
Food Processing Equipmrnt (London, 1990). 

73. Ba11cllc Institute, Multiclirnt Program on Ad,·anced 
Automation/or the Food Proce.uinf{ lndu.ttr.1 (Columbus. 

Ohio, 1988). 

74. K.-W. Kindel. Profile of the Market for Food-Proce.uing 
and Packaxing Machinrry in the USSR (Luxembourg. 
1987), available from Library of the Institute of Food 
Studies and Agroindustrial Development. Horsholm. 

Denmark. 

15. Rt'port of thr Committu on the M1crobiological Safety of 
Food (London. Her Majesty's Stationery Office. 1990). 

76. Frost and Sullivan. The Europran Markn for Food 
Procnrinf{ Analy:ers. Report El2S5 (London. 1990). 

77. GIRA. New Food Preservation Techniques (Grilly. 
France. March. 1991 ). 

78. Richard Verity, ··confectionery manufacture and 
starchless moulding", Food Tn:hnolou International 
Europr 1991 (London. Sterling Publications Inter-

national. 1991). 

SS. Drewry Shipping Consultants Ltd. "Growth prospects 
for Iron Ore Jnd Coking Coal" (London. 1991 ). 

79. Arthur Daniels. "Developments in tubular heat 
exchangers". Food Technolof(y International Europe 1990 
(London, Sterling Publications International. 1990). 

425 

----....--

\ 

" 



• . 
I 

-

\ 

... 

1'11 '.1,f,1n.1n R~;arch As"•>1.,ate> ... The l"S '.\.tmmtt fquip­
rncnt lndu,try •· 1'.l-Aerrick. Sc• York. 1991). 

Ill. /nJ111tnal .\11naa/1. So.~ 1March 1992l. pp . .i-69. 

s~ World .\fumr.rc Equipment. "''I. 15. S<>. 12 ID«embcr 
19921. pp. 2-W. 

!I.\. D. L1gu11t<>n ;z:nd J. Leug ... Advances in upen system 
applications of mineral pr.>eeSSing ... in Proceuin.t of 
C11mple' Ou1. G. S. Dobby and S. R. Rao. eds. CNe.,. 
York. Pergamon Pros. 191191. pp. 565-57.S. 

114. J. A. Herbst. W. T. Pate and A. E. Oblad ... Altemati\"Cl' 
for the d~r.amic optimization of minerai-proccssing 
operations .. in Control "IJtl-.\fineral and lt.letal/urgical 
Pmanin.rc. R. J. Rajamani and J. A. Herbst. eds. 
I Linleton. Society for Mining. Metallurgy and Explora­
uon Inc .. 199<l) pp. J07-:H9. 

115. S. T. Hall and C. Eng. ··Mineral and coal processing ... 
Annual .\linin.t Re,·it'lll (London. Mining Journal. 199()). 

pp. :!K_l-30 I. 

426 

lt6. A. E. Raddatz. J. W. Walkic.,.·icz and S. L. M .. -Gi!I 
··Microy;a.-e-indi.ced fracturing to impnwe gn:id­
ability···. in . .fJ1:anu1 i11 .411ro~mo11.1 and Semi-.411ro~enow 
Grindin~ Tecl1.11olo,y. A. l Mular and G. E. Agar. eds. 
(\'anoou\·cr. Uni.-ersity of British Columbia. 1989). 

117. K. R. Suuil ... Screens for all o.:casions-the choice has 
ne\·er bttn wider... En,inurin' and .\finin~ Journal. 
,·ol. 191. No. 2 (February 1990) pp. 111-22. 

1111. K. R. Suttil ... Mineral Processing Congress highlights 
inno\·ati\-c technology ... Entinurint and .\linin,:: Journal. 
\·ol. 189. No. 9 (September 19tl!I). p. 72. 

89. W. C. Labys and L Waddell ... Commodity life-cycles in 
US materials demand ... Re1011rce Polic.1·. ull. 15. No. 3 
(September 1989). pp. 238-252. 

90. SA TRA Footwear Technology Centre ... World Foot­
wear Markets. 1992 .. (Kettering. United Kingdom). 



; 

" I 

' 

r 

... 

-1 ------

Stamtical Annex 

World Industry Development Indicators 

., 



.!~A"'6 

__ <;JAN 
•:;-.YA 
•, ~c;:: A. JE'IOCRA T ! C PECPLE S REP 
"JREA. REP~BLlC OF 
"JWA !"' 

c.:CSQT-;Q 
L:BERIA 
c.[BYAN ARAB JAMAHIRIYA 
u;xEMBOuRG 
l'tlADAGASCAR 
MAL AW! 
l't1Aul.YS I A 
~A;...I 

l\1Ai._ TA 
\!ART INiQL!E 
l't1AURITAN!A 
l't1AliR IT I US 
MEXICO 
YONGOL! A 
l't10NTSERRAT 
MOROCCO 
\'IOZAMBIQL;E 
'lllY.l.'llMAR 
".Al'llB!A 
-..EDAL 
NETHERLANDS 
NETHERLANDS ANTILLES AND ARUBA 
l\iEW CALEDONIA 
NE\ti ZEALAND 
NICARAGUA 
"'ICER 
'l'.GER!A 
NORWAY 
·'::MAN 
;JA"lSTAN 
PANAMA 
PAPUA NE\ti GUINEA 
;JAR.lGUAY 
PERU 
;oHIUDPINES 
DQLA"'D 
>'lR"L:GAL 
P;ERTO RICO 
i~A; AR 
REUNrDN 
ROMANIA 
RWANDA 
SAMOA 
SAO TOME AND DR!NCIPE 
SA 1JD I ARAB r A 
SE,,,EGAL 
SEYCHELLES 
SIERRA LECNE 
Sl,..GAPORE 
SOMALIA 
SOUTH AFRICA 
SPAIN 
SR I t.ANKA 
SUDA"l 
SIJR'.NAME 
SWAlrLAND 
SWEDfN 
SWITZERLAND 
SVRIAN ARAB REPUBLIC 
TAIWAN PROVINCE 
TANZANIA. United RepuOl iC of 
THAILAND 
TOGO 
TONGA 
TRINIDAD AND TOBAGO 
TUNISIA 
TURKEY 
TJVALU 

A-6 

Japan 
western Asia 
Tropical Africa 1Suo-Sanara1 
Centrally planned Asia 
Soutn-East Asia 
western Asia 
Centrally planned Asia 
Tropical Africa (Suo-Sanara> 
Tropical Africa 1Suo-Sanara> 
North Africa 
western Europe I Industrialized I 
Tropical Africa 1suo-Sahara1 
Tropical Africa (Suo-Saharal 
Soutn-East Asia 
Tropical Africa 1Suo-Sahara1 
western Europe 1Southl 
Latin America and the CariOOean 
Tropical Africa 1Suo-Sahara1 
Tropical Africa ISuo-Saha~al 
Latin America 
Centrally planned Asia 
Latin America and the CariOOean 
NQrth Africa 
Tropical Africa ISuo-Saharal 
Indian Suocontinent 
Tropical Africa 1Suo-Sahara1 
Indian SuOcontinent 
western Europe f Inc~strializeal 
Latin America and the Caribbean 
Asia East and South-East. Oceania 
Other developed countries 
Latin America 
Tropical Africa fSuo-Saharal 
Tropical Africa 1Suo-Sahara1 
western Europe 1 Industrialized I 
western Asia I Near East I 
Indian Suocontinent 
Latin America 
Asta East and Soutn-East. Oceania 
Latin America 
Latin America 
South-East Asia 
Eastern Europe incl former USSR 
western Europe 1South) 
Latin America and the CariOOean 
western Asia 1 Near East) 
Tropical Africa fSub-Sah1ra1 
Eastern Europe incl, former USSR 
Tropical Africa 1Suo-sanara1 
Asia East and Soutn-East. Oceania 
Tropica1 Africa 1Suo-Sahara1 
western Asia 
Tr0pical Africa fSub-Saharal 
Tropical Africa fSuo-Saharal 
Tropical Africa 1suo-Sahara1 
South-East Asia 
Tropical Africa ISuo-Saharal 
Other developed countries 
western Europe l Industrialized I 
Indian Subcontinent 
North Africa 
Latin America and the Cariooean 
Tropical Africa 1Suo-Sanara1 
western Europe I Industrialized I 
western Europe I Industrialized) 
western Asia 
South-East Asia 
Tropical Africa 1Suo-Sahara1 
South-East Asia 
Tropical Africa 1Suo-Sanara1 
Asia East and Soutn-East. Oceania 
Latin America 
North Africa 
western Asia 
Asia East and South-East. Oceania 

I JP I 

IWAI 
I TA l 
tOAl 
IASI 
fWA• 
tOAl 
ITAi 
(TA l 
fANI 
fWEI 
C TA I 

I TA I 
IASI 
f TA l 
CWE I 
(LA I 
C TA I 
I TA I 
I LA I 

IOAI 
fLAI 
IANI 
I TA I 
I IN I 

I TA I 
I IN I 

fWEl 
ILAI 
IASI 
1001 
(LA I 
f TA I 
I TA I 

IWE l 
!WAI 
f IN I 
ILAI 
1AS1 
I LA I 
I LA I 
IASI 
I EEi 
IWE l 
I LA I 
IWAI 
f TA I 
IEE> 
I TA I 
I AS I 
I TA I 
IWAI 
I TA I 
I TA I 
I TA I 
I AS I 
I TA I 
1001 
iWEI 
f IN I 
IANI 
I LA I 
(TA I 
(WEI 
fWEI 
IWAI 
IASI 
I TA I 
fASI 
t TA) 
IASl 
(LA) 
IANl 
IWAI 
fASI 

----1 

A- 6:' 
A- 63 
A- 64 
A- l 16 
A- 65 
A- 66 
A-116 
A-116 
A-117 
A- 67 
A- 68 
A- 69 
A- 70 
A- 71 
A- l 17 
A- 72 
A- l 17 
A-117 
A- 73 
A- 74 
A- l T7 
A-117 
A- 75 
A- 118 
A-118 
A-118 
A- l iB 
A- 76 
A-118 
A-118 
A- 77 
A- 78 
A-119 
A- 79 
A- 80 
A-119 
A- 81 
A- 82 
A- 119 
A- 83 
A- 84 
A- 85 
A- 86 
A- 87 
A- 119 
A- 119 
A- 1 i9 
A- 88 
A -120 
A-120 
A- 120 
A- 89 
A- 90 
A-120 
A- 120 
A- 91 
A-120 
A- 92 
A- 93 
A- 94 
A- 121 
A- 121 
A- 12 1 
A- 95 
A- 96 
A- 97 
A- 98 
A- 99 
A-100 
A- 121 
A- 121 
A-101 
A-102 
A-103 
A- 121 

" 



' 

_GA .... :1A 

... -..:.:~ 2F s~-.1 sJc. REO .s=·JR'IEQ 
~':"EQ ARA9 EMlRATES 
_-.:·EJ ~.~!'.G:JQM 

..;~~:ED S'!'A~ES 
JRUGUAV 
vA .... UA TU 
VE"IEZUELA 
~: E 7 "IAM 
YEMEN. NQRTHEHN PART 
•EMEN. SOUTHERN PART 
'JGOS~Av:A. :=cRMER 
ZAIRE 
ZAMBIA 
ZIMBABWE 

•·opicat Af~;ca tSuo-Sanara> 
Easter-n Eur-ope incl. for~er USSR 
western As'a 1Near East 1 
western Europe 1rnaustrializea1 
Nortn America 
Lat\n America 
Asia East ana Sout~-East. Oceania 
Latin America 
Centrally ptannea Asia 
western Asia INear Eastl 
western Asia tNear Eastl 
western Europe iSoutnl 
Tropical Africa 1suo-Sanara1 
Tropical Africa tSuo-Sanaral 
Tropical Africa ISuo-Sanaral 

I TA l 
•EE 1 
IWAI 
IWE I 
I NA l 
I LA I 
I AS I 
ILAI 
IQA I 
IWAI 
IWAI 
tWEI 
I TA I 
I TA l 
I TA l 

-y 

e>age 

A- T::! 
A-104 
A-122 
A-105 
A-106 
A-107 
A-122 
A-108 
A-122 
A-122 
A-122 
A-109 
A-110 
A-111 
A-112 

A-7 



f 

1 

' 

1~-..Sf'~' S~"..:.Ct,.,Q, <""'O~ 

; ·r-c•• o• woiv• o<:oec !S!C'•; JC 

\ 
\ 
\ 

". J ~: , - . ''= 

.:U Jifty 100 

1980-1911~ ~ 
t985- T99J 

FQR(CAS~S T990- li9J 

1980 

GOP: na.~ •· ll•oris of 198Q-ao11ars· 
P~r .:ap1t.J: t~-dOli.J:rs· .~.1.c 

W.V.u,.1ct~r,ri9 SP"l.J:rf! ::. n.1 cu,..rent orices· 

"AllUFAC TUR ING: 
'11.J:lue added ,,11.c •1T1 t0f1S of 1980-oot 1.1rs • 

:"'ICl.lStrt.J:T prOC)Jct1on 1n<Jea 

w.11ue al3dee1 •1TT1ons of t30T!.1rs• 

Jross outout ,., 1!1ors of <Jci :ars 
t."'0 10-,.,,! tl"IOUS~dS' 

-PROFITABILITY: 1n percer-t of ~ross output, 
~l"'terfled1ate input 

•aqes it'CI salar•es , ~-
Ooer.J:t 1ng surpl:;s ~' 

-PROOUCTIYITT: ao11ars, 

Gross output war•er 
., o1 I ue ildc:k!a -on er 
A .. @r.1qe •.1:9e 

-STRUCTURAL INDIC~S: 
Strr.JCtural ::ri~ge 8 5-.,,ear .J:weraqe 1n degrees• 

as a cerce<'tacie of a•eracie 9 '" 1910-1915 
....,, Qrowtn rate 9 
O~ree of spec1al 1zat10f'I 

-VALUE AOOED: ~,111Q1'1s of Clol•ars• 

311 F:>OCI proClucts 
3 !3 Bever aQeS 
J" rooacco proClucts 
32T 'T'eatlffS 

322 wear •nQ ap;;arel 
323 leatner and fur pr()().Jcts 
32• Footwear 
331 •000 and wOoCI pro'luc!s 
ll2 Furniture and futures 
J" Paper aoCI paper proeluc 1 s 
J .. 2 Pi-1nt1n9 and puOl15ri1n9 

J5t :rdustr~a' :ne•1ca1s 
352 Otner cnt'•1cat oroduc!s 
J5J Petroie~JIW ref 1ner1es 

35• W•scel laneous petroieu:o it'CI :oa1 proe1ucts 

355 Ruooer C'OCl\JC!S 
356 Pl ast •c pr1C1uc!s 
j61 Potter'f, :ri1na and eart~•are 
362 :; 1 ass ancs Q 1 ass proCl\Jc ts 
369 Orner nQ1'1·•e1a1 •1nera1 C'OClucts 

311 IrOI' a"CI S!f'el 
372 'l()rl·lerrous ~etals 
381 lleta I proClucts 
382 o;on-el!ICtrtca1 •acn•nerv 
383 E'e<:!'•cal •acn1nerv 
38• rra~scort eou:p...,,t 
385 Proless1ona1 and sc1ent 1f •c eou•Pfllt"t 
390 Other iWclnufactLJr1nQ 1ndustr:~s 

1286 
:oo 

l6U 
9122 

J ;2 

50 
22 
18 

3 88 
7' 

2 S2 

" 6 

655 
135 
176 
291 
23• 
S2 
90 

1 20 
57 

t•3 
16 
14 

93 
83 

!7 

34 
10 
36 

355 
323 

19 

265 
46 

123 
181 

JO 
42 

.......,...,, _.-,.... ol GO"'- tlV& 
(C-on• IMC prices) 

12.0 .Ji"~c•"l.J _ _,,.'-~---------------~-----

I 
I 

- t -•1 

1285 

5022 
152 

6157 
1J978 e 

'13 'e 

13813 ·e 
u892 , e 
8303 e 

3 75 
72 

2 00 
13 1 

852 
176 

229 

'50 
362 
80 

140 

205 
97 

2'2 
27 
25 

167 
150 

1 

JO 
61 

" 51 

•97 
727 

42 

598 
10'> 
278 
•01 

67 
72 

75 77 79 •• 13 ·~ Toor 
87 " 91 93 

ror~costs 

'"''""'~ t>y UNIOO/PPO/iPP/GLO 

1990 

56964 
2282 
9 6 

S326 
140 

5821 ·e 
13400 ·e 

,59 •e 

57 ;e 
26 -e 
18 1e 

~854' 'e 
12398 ,e 
7367 :e 

' ' ' /e 
27 ;e 

0 41 
13 4 

816 le 

173 1e 
206 , e 
•2 I 1e 
371 /e 

13 te 
121 ;e 
189 ie 

as 1e 
223 ;e 

25 le 
21 

160 1e 
162 1e 

7 1e 
JI ie 
58 1e 
i4 /e 

52 1e 
510 /e 

5 7S 1e 
J2 /I 

540 le 

94 " 
308 le 
411 it 

51 le 
73 /e 

GDP C>e' COP•'O ( t ooos. t /' 

11.• 

7~ 77 79 II U ~ 87 89 ,..,, 

75 17 79 II ll 15 17 19 '' 9l 
Year r ortcosts 

15 11 " e · u 15 e7 ., •, tl 
Year forec.o,I'." 

A-9 

' . ----------· 

.. 



•"'C .. S!'"·C S~'"wC!...ira• c.,a..,.;,.-

' "C~· of -o• .... ~ oaa«-C •9&.j;11 •v-.::. 

/ 

q - -c ~g 
' - , . 1: 

J• 

J• 
1980-19!1~ 

~~. ~·oc 
19e~-1990 

fOllECASTS 1990. 1993 

GOP "'il.C ••!irons of :;ac·ooITars· 
~~,. .:~tt.i T980·aot tars 1 "•-c 
~,..ufactvr1l"lg sn.1re ~ .na current pr,ces, 

MA'.'IUFACTURING: 
.a·ue .1aoea ,,4.c 111t:1ons of ~980·dot1ars• 

:-i<:l $!!"" 1a1 cr-O<JL,c'! 'O" ·nde .. 
·",i 1 .;~ aaded :111TT:ons o' aoTT~rs· 
jr::ss O\JtPut "'~I 1ons ~f ::30t t,1r:;, 
t:11Q:c..,lft@nt trlQ....s.,id$ · 

-PROFITABILITY: perc..,t of :;iross output 

:"'ter~1a~e niout 
•aqes .1nd sa 1a,..1 es 
Ooe,.atrnq s...:r-oius ... 

-PROOUCTIVITY: ao l l ors 
:jross output .ar•er 

'f'J1ue aoded -or111:er 
a .. er.aqe .age 

·STRUCTURAL INDICES: 
)tr·.JC!.,.ral CP".anqe 8 'S-)ear a,,,e,.age 1n cJegrees • 
as a oerc..,uge of a.era9e 9 '" 197G- 1975 

WA 'lrOw!~ rate 9 
:>~r'!e o' spec1al1zat·ori 

-VALUE ADDEO: 111 111ons cf j(J!Tars• 
JI! Food oroc:uc~s. 

J 1.; ee.f?r aqes 
J'' "ooacco oroduc•s 
J2; :e•t' ies 
)1 1 wear 1nq apparel 

323 i...eatner .and 'ur oroducts 

J:'I ~oot ~ar 

i3 l •ooCI •na .OM proaucts 
332 F" urn 1 fot"'e and f i 111 ti. .. res 
3'' Pape'" al"la caoer oroctuc!s 
)12 Pr•"''.,Q anc3 put1l151"11n9 

J':>1 !.,O\.lst,.·ai :"'e•icars 
J'S2 0t"1er Cr'1em1cal prooucts 
JSJ e>etro:eu• ref1ne,..1es 
J'5• M1 sce! 1,aneous petro'e1..o11 and coal oro~cts 

355 Ruooer oroCluC ts 
156 P•i:;t'C proOuc!S 
361 ?otter,. cn1,..a and eanrien.are 
362 ~lass ano Q'ass prae1uns 
J69 Ot~er "O•H•f'tal m•nera1 proaucts 
311 Iron ana steel 
J12 "Of"l-fe,.,.ous meTals 

,J31 "leUl O"OCluC!S 
382 "O"-electr'cal 111acri1nery 

J8J E'ec!r,cal 11acr'\1ner 1 
]81 .. ,.ansoort eov·o~nt 
3615 P'"ofe~s 1 ona1 and sc 1ent1f1c eau•Pflf!nt 
,190 Q•her "'an·.;factur1nQ 1noustr1es 

A-10 

1280 

60917 
2 !57 
25 0 

!522' 
100 

2,51 l 
55936 , e 

13'6 e 

56 'e 
10 _ e 
33 , e 

41552 , e 
18208 'e 
4301 ·e 

5 01 
148 

-0 57 
13 a 

354' 
103 
49S 

l 703 
919 
284 
245 
363 
225 
554 
6'9 
914 

1lQ6 
3641 

86 
33 l 
424 
189 
199 
659 
900 
235 

1212 
1 358 
902 

2289 

86 
96 

""""°' .-,. ... ol COi' """ t#VA 
(C-lant ISllO prices) 

--~ 

I 

~-,.- .. __ UVA 

r' --- GDP 

75 77 79 •1 13 15 87 89 " 

____ • Sou,.c• ,.otionol Accounts Stohshcs fror'\ UN/UNSO 

1985 

12506 
83 

28891 
48266 , e 

1127 ·e 

40 'e 
11 ·e 
49 ·e 

42818 .1e 

Z5630 :e 
4596 :e 

4 84 
141 

0 00 
15 9 

4912 ,,, 
719 

1832 
558 
350 
240 
283 
185 
163 
800 

l 367 
1916 
5120 

12, 

327 
(85 
130 
153 
587 

1239 
25 7 

1499 
930 
936 

2054 
95 
92 

Eshmol.O 1>y UNIDO/PPO/tPP /GLO 

!990 

55089 
1703 
21 a , e 

l 1403 
n 

36987 e 
87709 ·e 

9,9 :e 

58 . e 
6 e 

36 e 

9;521 ·e 
39012 ·e 
5885 , e 

3 76 1e 
109 ;e 

-1 35 
15 3 

5101 1e 
lJU ·e 
783 ie 

2442 :e 
588 ·e 
367 ·e 
209 . e 
301 ·e 
306 . e 

1112 ·e 
736 1e 

223 • , e 
2356 e 
69'2 /e 

153 : e 
'60 e 
,59 1e 
196 1e 
285 :e 

1 t62 •e 
2036 : e 

369 /8 
2000 /e 
1041 '8 
1297 e 
24'3 'e 

150 1e 

'" /e 

75 11 19 a• 1.1 as a1 at " u 
l'eor F'ore<osts 

l• Monufoctu"''W1 shore 1n CDP current (•) 

31 

28 

102 

•• 

71 

7S 77 79 a1 al a~ 17 at 91 9J 
Yoo• 

15 11 11 11 a~ ., 11 at '' tJ 
Ytor F'oreont! 

• 



·. 

1 ... .0 ... s~- c t••Mc• ., .. a: c~o~ 
·,-!t'• :• .. o· .. t- a:ec~ •g!'..:'a' •J\: 

GDP . .,., :: 'lf•l!1ors -;if ·;ao-rsc''.irs 

?e .. :::.iO·~.i '98c-oc: ·.irs """ 
1i1¥11..of.JC~..;r '!"'Q sr..ire 

MAllUFACTURING: 
.a·_e a~ .,": •:~":ins 1f ·gao-ijo:'.irs 

:"'al...s~··,a: ::ir~ct•:)r1 •l"'Qe• 

""'_.ea~ .,,~,or.> :Jf ~11ars· 

jl"'JSS ovtPf....t •·'T·~s nf jC:·Jr"S 

E•c;c,,iwent ~nousar~ 

-PROFITABILITT ~e·:ent of gross OufP..f · 

:~ter'ttf":l•.Jtl! •nevt 

•i11qes arcs sa1ar1es 
J~r.it ,,,,~ svrc l:..;s 

-PROOUCTIYITT 10 .. a•s · 
~ .. :ss ·.::1..otc1..t -or•er 
·a· .JI! j~ -cr11:l!',. 
s.e'r.Jqe •.191! 

-STRUCTURAL IMO ICES 
-..... c ~,.a~ ';.''".1r"Qe e lj - ,l!.11"' a.er .1Qe • ., :leqrtts 
as a ;>er:er'aQe of .her age 9 .,, 1310- T975 

Wv& Qr~·'"" .. .JTe 9 
J~rtt :f soec 1 al·z.a•1~ 

-VALUE AOOED ,. ... ·rs ;ii 10''••s 
J•1 ~:ioa :;irJOvc!<; 

;. 'J e@'w~r iQeS 

:•• ·:c.ic:o pr:xi.,c:s 
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•35 

~'a 
''.;50 

3Z• 
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;. "IC· J ,wr.• ... ~._so1r c:s 
-PACFITABILITY ·- ~"•:r-! o• ~r~ss outPvt 
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111\r& .;r-: ..... "'A'e g 
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-VALUE .i.OOED · ~· · ·ors ,; !o' 'l'S 

-~ . :. 
;·.a 

ia· 
;a; 
;e J 
)84 

Jd5 
nc 

A-12 

; JO<! ::"'~<ji ... :•s 
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"'-;!!e", :,.., ..... .11,.,1 e•r'""e"'•are 
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26 9 

25289 
'!! 

15108 
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'<72 
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526 
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1055 
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8• 
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1 ... .;: .. ~':"'·~· S!"'1.1ct~ro t::"~"'9• 

.'"'·:t-• -:• •-=•i.,je-cd<re-C ·9e.:;·=··JC 

GOP ... 1-:: 11: ·'•:;rs ~f tgac-x··1rs 
:>" .. :ac·~1 ·gso··JOT :a,.s "'a c 
-..ar~"a:c<:<J!'" .... Q sr-•'"e 

HANUFACTURING. 
.ia·.j~ aacec .... : •·li11Jris ~t '980-oot~ars 

; .. ".)...S!""•J.' :,'ll'°'JQ...C!"Ot' ~'ldt!• 

r1a ... e •Cdt"d •····'.)rs of 10: 1ar-s. 
j'":SS > ... •;Jt .. ' •· '. ' '"lr:S :f JC:' ars 
t.'lt·:::,•~! ! ... o...sara.s 

-PROFITABILITY pe•ctf'! ~· ,ross ~ute<.t 

•a·;es 1rj sa · ar ·es 
';c,~"' .I' '"'Q 'i ~'"O .. S 

-PAUOUCTiVITY ::c ··a•< 

•A .f! 1-:JCeC •'::l""e" 

.& .. - .. -1-:;.e •dQI! 
->TRUCTUA~l INOICE5 

... , ..... ::~ .. f"a' :"'.i""~ 0 'J·,ear d•f!,...191! ,.., aeqr~f!S 

.1s .i : .. ,.::e-'"fa.;e ~· a .. e-,.a~ e .,, •q1:J· '.97'1 

""'" :J,. ~., .. r.i•t! e 
~~ .. ~ .. ~ ""J~ o;:::e~·.,:·zat•:},., 

-•AlUE AOOEO .- '"ors o• 1c .. ars 

·--:r..a::co ~,.:JOi...C'S 

"'f!•'., eoo; 
•ll!~r .,., .. -1c.ca,.e; 
. .-.l'"'t!f" .Jn1 f ,,. =:r:J(]uC'S 

; :! • •'j0a .tr 1 ~ca ;:,. '1dt.c t 'l 
'~ .... • • .... ~ .tr'ld f ! •t ..... es 

1' · ?~c~,. J"d :i.ticl!r ;:r:)~Ct'i 

:.t: p,. '""' ·r; 1"0 Oi...C' ,~,...·~q 

;"1vS'"'A' ":l"!~•:.JT') 

':~ .. ,,. ':..,f!'ll.::a 1 O"'J<SvCtS 

Pet"0'e1..ift "ef•ne,.1es 
w·-;ce' ·a.,eni...s :ie'":)'ei...11 and -:c.i1 pr".)di;cts 

~ ... OOt!'" ;"-;OvC'S 

P'.JS!'"'. :Jf"'";04...C'S 

.,~,,,,.., :" ''"·• a,..a eart~ll!"•a,.e 

j'ass anfj ;'.lSS or:esvct'i 
~'"'!"' f"l;Jt"I ·•e'.Jl ''"n,-r".tl or~{lvCts 

; ,..,,.. ~rij i'i!t! 1 

~,,.,,.,..,.'j1.S •ftfd 1 S 

~'l' pr.,lji,,C'S 

l\tOf"'·e~e:•"·::a~ 11ai:r-"'"'-f"' 
£ .,. ... ..,,. ·:~· 11ar~·..,e,.., 

... ¥''lO(JI"' 1!')1.-'C"'t!,.,, 

1280 

15006 
179 

9 ' 

!479 
!QC 

63' 
2253 

412 

63 
iz 
Z5 

6 86 
1g 

3 ,, 

36 i) 

1a 

111 

336 

23 
6 

J3 
97 

9 

' '3 
11 

Artini.te' ,,..,.,. rat.a of COID and tit/A 
{Co"lston• t98C prices) 

Prcenta')f' 
,,_o-.----''---,-----~----------~---~ 

10.8~ 

i 
1.2• 

1985 

•90•3 
188 
7 8 

1512 
!OJ 
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z,98 
,69 

5331 
18,2 

55 • . e 

8 oz 
92 

') 2 1 

25 J 

98 
5 
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a 

" 10 
IQ 

2 
•9 
8 

70 
as 
75 

J5 

I 

' ~; 
! i 
I 

75 77 

1990 

ZJ.t29 
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1 1 

2082 
118 

!237 · e 
3 ra2 ;e 
538 e 

6• e 
'2 e 
Z1 e 

5912 e 
2297 e 

101 e 

5 'l6 e 
69 e 

0 57 

25 ' 

112 e 
'3 e 

169 ., 
3J3 e 

11 e 
25 e 
15 e 
11 e 
3 e 

25 e 
'z e 

•~8 e 
151 e 
78 e 
3 ·e 
6 e 

1e 

' e 
5 e 

11 e 
32 e 

1a e 
12 
15 ·e 
3 1 e 

---~ 

I 
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I ,,..'GDP 
;' 

79 Ill 83 115 117 19 ,, 
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, ... <l..1S!" o· st'uC!iw~o1 C"'O"'~ 
1·,.:e-• .:• .. 01 ... e o~a~ ~ge.:;3 • J..: 

:re· 
JS; 

GOP· ca.c •· • ~ 1 ans of '980-ao l ! O'S• 

oer ciicnt,i •980-oo 1 ! ars · , n~.: 
a.a.n~fact ... :""1,..g: sn•r-e . na =u,.rent grtCf!$ · 

MANUFACTURING: 

••'.Je ~~ Mi.C , •l T 1 TQnS of 1980-dOI Tars· 
: ... ~str1,i' oroduct ion 1ncJe• 

"''.,je •ac:Je":l 111 r' 'Qt'tS of ao11ars · 
:irJSS Ou":Du! 111!' ions of OOi T•rs, 

E'IO~o,.-ent ~~uS¥'dS, 

-PAOFITAULITT: •n perc~t of gross oute>ut ~ 

: .. ~~'~'•te •npUt 

·•~s .ina ~•1ar1es 
Joerat ,,,Q s,y,..pl,.;S 

-PRODUCTIVITY: ~cl 1ars 
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•.J: .Jt a!Jde'<S .or•e,. 
1 .. e,..JQe -a~ 
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""' Qro.tn l'"ate e 
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·VALUE ADDEO •· 
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J II r()C(]: :>l"''l().JCtS 

; • 3 ee .. e"'aqes 
; . : rooacco CJ"'Jducts 
~ , . ..~.t · ·~s 
~== •ear P"Q .1oo•re1 
~= 3 . e•t~r ano i.;r o•o<>..cts 
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JF9 'J•"'I?" ..,~·~tal 111ne,.•1 cr1<11C!S 
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irwJ ... st·>Q· st•.,ct\jo•,. C"G""9• 
1 '"0• • o• •O'""• oooe-c •tee• 1 C": · 

q - 011= 
' - l2 zc 
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1985-19~ 
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GDP: "'i. c •1 i · «Jns of r980-d0 n a.rs· 
"'er C~1fi '980-~•Tir-S> lii.C 

1Qn;;fictur1n9 s~re ~· ni cr...r,.er:t prrces· 
MANUF AC TUR ING : 

"•'..se •~ n~.c 191ll10f"ls :Jf r980-d01iirs• 
: . .,~st"'i' oroouct1on 1nde• 
'""~ue .iooea e1TT1ons of ooT!.ars· 
;:iross :>ut~t •rltrons of ::Jolla.rs· 
E"l) to.,_.t rnous.,,as · 

-PROFITABILITY; '" pe'Cet't of g'OSS outp..:. 
:nterwc:srate 1nout .. · 
•aoes •na s.aT ar 1es .. 1 

Jcer•ttng: surci .... s ... 
-PROOUCTivITY: oott•rs• 

J,.oss outl)uf -orl(ttr 
"a T J4! idded -or• er 
I 'l!I" iQe •iQe 

-STRUCTURAL INDICES: 
S!r1.lC!ura1 c~anqe 9 l)-1ear •.,,erage in 0it9rttS' 

•s • percl'f't•91! of ••er•qe 9 '" I'HO· 1915 
~' ;ro•t" r.ite e 
Jeqrtt :Jf SOtttil 1z.1t 'IJ'1 

-VALUE ADDED: •'11•0tlS of aoll••·s· 
Jr! ~':led pr:JOucts 
3 '3 &ever dQeS 3.. r oo~co or()()Jet s 
J2 r '!"ear 11es 
;~: •e.ar1nq .ooarel 
lZJ 1...e•!,,er •nfl fur pr-OdJcts 

;z, ~cot-e.i,. 

l J ' "COO .ll'a -o<x1 or oauc. ~ s 
n: ~·_.1",,1f·.11"'e ino f '•f 1 .. rl!s 

}' t Pioel"' •ra oiOl'r oroc.icts 
1'Z o,..,..!,""Q ~d 0t;Dl15~1nq 
;is~ !'"dl..S'""'"1 crie-1ca1s 
~5: O!"'f',. cl'\e91ca1 pr~cts 
l5J P'!t,.o!~ ""tf~ne,.,es 

l5• M·~ce''•oeo..s perrot~• on~ co•' pro~cts 
l55 ~,ooe• cr'°"cts 
156 P••sr·c croauca 
J6 t Pone,." .:.,, '"' ,,.,o:i eannett••,.e 
162 '.l'•SS •"1 ;i•us pr,~cts 
!69 0'"'',. 1"10f'~19ft•1 .,,,e .. ,1 ore>aJcts 
J1' :ron.JMC1S~MI 

j'Z ~·'f""~•S 11te!•·s 
38~ Ml!f•l crodvC!S 
J82 llfOl"•fl 1PCf"'tC•1 ill,C,,,.,f',.y 

J8J E ·~f" ·c1: •.acn•,,er·.,. 
1j\' •,.,f\SC)OI"! ~'~f 

185 P"'o'ess•Ofi•! •"d sc1ert '' •c e~q>..,,t 
J'Y; .1f'"lf,. """'"'.aC'uf"tflQ '"'GluSf,.'fS 

1980 

118016 
11979 
H 2 

28!37 
100 

!8089 
86206 , e 

868 

67 , e 
16 e 
16 e 

99316 e 
32360 
16 us 'I! 

2 55 
57 

0 17 
•2 5 

3991 
SH 
198 

TU3 

670 
109 
65 

226 
1122 
6 I 2 
927 

:•o 1 

663 
510 

78 
191 

au 
I 17 , I 
UT e 
111 e 

2267 
•86 

2079 
2•55 
:J 12 
1883 

1)6 

568 

I Pr-c~t~ 

I 
~1 

J 

75 77 

Anltwo• ........ rwfca of GOP o"4 MYA 
(Cc >Slant tMC prica) 

79 117 " 

UVA 

· '· I': .. 
~: 

,, 93 
rorecosts 

~ Sout'Clf' Notiono1 Accounts StotrSt<S rrQt'l'I VN/UNSO 

~ ~-~-~ EsM•<ll..i by U"'OO.IPPO/IPP /GLC 

1985 

IZZ611 
!2'36 

Z3 5 

319•2 
107 

17368 
5'1978 

753 

71 
13 •I! 

16 :e 

2 83 
63 

-r} 33 
u 0 

2885 
39• 
128 
920 
381 

72 

l• 
111 
576 

•O• 
5•6 
I~ 

•92 
169 
26 

I 25 
5'2 

57 e 
216 'e 
35 I ,'f 

9•0 
379 

12u 
usa 
1383 
I 127 

117 
318 

1990 

U3571 
U585 
23 Z •I 

38071 
123 

'311• 
1•8916 

750 /I! 

11 

13 :e 
16 e 

1985•2 ,, 
57'81 /I! 

25268 e 

09 ·e 
., , e 

I 80 
13 8 

z=s 
21 I I 

9U 
81 II! ., 

3• 1 , e 
156• e 
1079 
U55 
•559 · e 
t2 t.. II! 

5•9 
72 , e 

399 e 
1910 1e 
210 'I! 

57 I 
881 

1992 

95• 
3266 
1325 
327 I 
2971 

113 1e 
152 e 

CDP - cop.re ( 1000$)/c 

12 
I 

, I 

~.-,...,.--w-r i I 10~.~ L-.-..J 
n n ~ ~ ~ M ~ M ~ " 

, .. ,. Forecasts 

·r~~ .. ~ -· -"'---· ,., 
21 

2~ 

7,j 

231 
I 

7~ 77 79 ,, IJ ·~ 81 It ,, fl ,..,. 

IJO lncfull•oO' ptocfu< l•O" •"Ot• ( 1980 • I 00 I~ 

121 ' 

1101 

100J 

fO 

75 17 11 •• ll ., 87 " •• tl 
Tear l'l'.)l~CQSIS 

A-15 



·, 

----- t:· ..;,• 

·"' ·' 

"'"U° .. 1~"'·0 S~"'..iC~J'O. Cl"!C""9~ 

t "'~~· o• •O• .. C' C'10~ •99_:.: •J: 

Je: 

\ 
I 

- . c· 
T J 61' 

~., 

T9!1Q-198~ ~"'" 
1985-1990 

•ORECASTS T99C- T993 

GOP: r a . .::: ... : T 'C""S ')f T380-d0' 'ars. 

"" ... :ac·!a '=1diJ-dC:'i1irs· na 

wan .... ' ac\ .... r • ~q s""art! 

MANUFAC TUA ING: 
,.·je aaaf?d r>:.J.:: •11:•'.'.>ns :Jf ~:;80-dollar-s 

:"dvstr·a: : .. ,,cJt..c~ 1.~ 1noe• 
,.a:·~e adoe-J .,.,····:ins of aoi•ars 
:ir-:ss J1..:t;J1,.t 11•''.1~s :if 1011ars 
Eonc :ct~! t""ous..lnds 

-PAO.'IUBIL ITY: •n ~l!rc..,,r of ;ross oulDU! 
:r-,er~·a!eo • .,Ci...;t 

•.1qes iria s• · lr · t!'S 
:oer at •rig: 'iur;): us 

-PRODUCTIVITY :io1 :ar~ 

"'jr~S'.'i ~1 .. tOut -cr•t!r"" 

"a· J~ .i~.,_o .cr•er 

s.e"' itQll! •iQe' 

-STRUCTURAL INOICES. 
~, .... .:t·1d~ :l"'.inqe 9 5-1r.ar a .... ~rJge 1n ~rt!f!S• 

-IS cl per-:~'aQt! Jf .lf'f!r°4C)e 8 1"! '970-Tj,75 

.,.., ;ro•!~ r,ite 9 
:~grl!e ~i scf'c ·a: T za! • ~,, 

-VALUE ADOEO· •· • · ·~s of :io11ars 

;•.1 

~'JOd pr:;,juC!~ 

3e.er~~s 

"JC.)::c pr-".lavr:T's 
.. ~.,. ·~s 
•e.ir · ..,i; .tCC.l!""e 1 

~•a'""er .Jr"ld f.;r croducts 

•C')cl -4"'tl .COd oroOIJCfS 

; ...... • f .., ... e .tr:d '· • f'ures 

;>-lp~r .1r1 :-lner ;::roduc~s 

p ...... t''" . ..; ,..,.CJ ouo: ·-;n:r.Q 

:.-.~-;~,., ... .O:""eflll".:'..JIS 

C"',..,~f" :"'~1~a· :ir1ducts 

i>~f'"') 1 '!v"' ref •ner ·es 

w·~ce· · arieo .• s oet'"o 1eu• .i,,o :oai orocJucts 
~ ,oo~r or ~1'11 .. t:: 's 
p 'a:P ·c O'"~""'CfS 

?'}""'"' ".r'·l"':.J ,,.,~ e.1r~,.,~·ar~ 

j'.1ss ir1 -;·ds:i or?Ot.CU 
::•"'f!''" .,.,n·•eT".tl :11·n~rat C"".ldl.Ct'i 

: .. ~,, -:1rd >'~et 

~r·'~'"'"'us. 11e~a:s 

~3 1 ~r,1: :ir1dvC'S 

:~: '"°Jr·11·e".:',.. ·:.11 "'"'Po11f"1er·1 
~.11 f '•c'r·,·d' 111.ICr"l·,.,~rt 

;.,, r'",1fl-;cor• fl''lv'iJ"'~f"lf 

~1c, P";'"so;·-;r-1· d,.,d ;,:•f!"•t·•·: "r)iio•~t 

·y, ~·..,~r "'l,.,ll'-1".'-'r·n~ •ri~S~"'lllS 

t\-16 

1280 

5018 
901 

TS 1 

73• 
100 
83• 

2•65 
!02 

66 
10 
24 

9 81 

1" 
0 67 

.25 ' 

243 
52 
2 t 
37 
47 

5 
24 ,. 
2 t 

t 

15 
J 

Jl 

159 

11 

25 
12 
J7 
!4 

6 
J 
5 

l 0 p~,C•"t.JQ• 

I 
I 

.~ 
! 

-2~ 

_,, 
I 

_,.j 
I 

i 
i 

_...,. ·-.., ... of COOP Of'd llNA 
c-:-•on• 1'80 prices) 

. 
\! 

I, 
•I 
\ 

., 
I 

i 
I 

UVA! ._ ,.; 

I - ~1 
I 

75 17 79 II 13 15 87 " 91 93 
Tear 

==-=-:Source r.otionor Accounts St<n•Sti<:s frOf"'I \Jh/UNSC 

-:-_-:_ -:_-. Est.matod I>) UNIOO/PP0/1PP/GLO 

1285 

•S56 
115 

12 a 

551 
74 

8 t8 
1956 . ., 

1J7 •e 

5a '" 
11 ·e 
3 t /e 

1'325 1e 
5988 1e 
TSSS · e 

6 75 '" 
78 . e 

-0 93 
28 a 

26! 

37 " 
• 

35 
JO 

• 
20 

"t 
·~ 

J 
9 
J 
9 

35 
9 

68 
1! 

6 
3 
~ 

1290 

•246 
676 

lJ 1 'e 

6•6 
69 

89• ·e 
t953 e 

t69 •e 

SS 1e 
12 If! 

33 e 

1 t628 .'e 

5282 1e 
1391 'e 

• 6• ;e 
S• . e 

0 67 
32 s 

269 :e 
57 ;e 

• le 
12 /i! 

27 :e 
4 I e 

19 :e 
Z I ~ 

'.B :e 
e 

16 :e 
7 :e 

46 1e 
i.1 .e 

1e 

• •e 
8 1e 
l 'e 
q :e 

19 , e 
9 ;e 

70 , e 
tO , e 

5 " 
l 1e 
3 e 

e 

O.t7t0P\~' cop•to (1000$)/c 

c" 

c.~ 

I 
°"'1 
o.n 

15.2 

U.• 

IT .6 

••• 

7S 11 79 81 8! IS 17 89 91 93 
Yeor ;Ot'~Oi;s 

e.oL~-·~.-....... ,~-~-~---~-_, 
7~ 77 71 I! IJ I~ 17 " 'T 

Tao• 
u 

IOO·~''_·d_v_s_tr_•o_1~p-•_od_v_c_1._o_"_'"-~-•-•_'_1_9~8-0_•_1_oc~1~~~~ 

., 

:1 I 
ao-~~~~~-~ ~ .......... ~~,.....--

1s 77 7t e1 IJ 8' 81 It t• tl 
Year r "''ft:,,,,~ 



r 

SOTSIWl.r. 

i!'tQ ... S~'·O st~ ... c~.r'C' C"'G"'99 

:,".:t• .:• w<J·~t oCSOed '~• 'O( 

J• M~7 ~•00 1990- t98~ 
•99~- 1990 

rollECASTS t990- t99J 

GOP· ""~.c •r'TtQ"IS af t980-d01TiirS• 
Per :M>•ti 1980-oc.T!ars• na.c 
~nufictur""('j stiare ::. n• Curren! pr1ces1 

MANU~ AC: TUR ING: 
'fi: .. e idded ni.C •TlTtons of T980-d0tlars1 

:n0ust,..til pr00Jct1on rncie.11 

-1a1Je Jaded ., · t 10f"ls of dOI tars' 

Jr,,ss OUt°'-'t •1 '.trans Cf CSOT T,ars I 

E11CJ10,sent t"'IOUS~ds 1 

-PROFITABILITY:·'" percent of grass ovtput · 
t..,!f!''"~'ife ~nout :: 1 

•.i1:;es .ind s• 1 •r •es ... · 
Ooe,.. •t 1 nq s~,.n rus 

-PRODUCTIVITY 001 l•rs · 
Gross autout -or•er 
., a · ..1e •adeei -or• er 
&..,er age ••Qe 

-STRUCTURAL INDICES: 
j~,.:.;ctur•I Cr'IM!Qe 9 S·-;e•r ~ .. era;e lr'I ae;rees· 

•S • percer••9'! al ••eraQe 9 •n 1970-1975 
Ml;& gr:i..,t!"I ,..•te 9 
Si~ree of sceci•~ 1z•t ton 

-VALUE ADDED •• l 1 •Of'S of 001 •ars, 
1 r • ~OOd orcaucts 
l'l Be•eraqes 
1" rao•cco oro()Jcts 
JZ ! :~·t' ies 
;:: ·~ar1n9 acoarel 
J:J ce•tr>er and fur craCloctS 
12• ~oot-e•r 

JJ i wood •nd -ood croouc ts 
:n: l='urr1t...;re al"la f 1.:tures 

l4 • Paoer •"d cacer products 
3•: Pr 1 .,f•nq and puol15,,1n9 
.35 · :.,dus~r '•1 C.r'\e•1cals 
]~~ Q~'"'er o:"e-1ca1 prOOucts 
3~3 Petroteu• '"t!f 1ner 1es 
15' W•sce11aneous cetraleu• and ca•l craduclS 
3~5 Quooer ~r<lducts 

156 ;)'•st1c crooucts 

lb' l?~ttf!r·; :ri1na anci e•rthen•are 
36:' rJ'ass ano ~lass proC'Ucts 
J5'l ~1r>er nOl'·<Jetal •1neral pradur.ts 
]1 1 f'"1n and Sfeel 

:n ~-fer'"Ol.IS iwfHals 

18' tie!•a1 C'"OduCfS 
l8i ~n-f1!1ectr'C•1 lftacr11nery 
181 E 'ec•r ·ci1' 11acn1ner" 
18• .... ~nsoort eou1p~t 
38~ P'"o'es~10,,.1' .,,a sc•tnt' c e®10ll'e'f'lt 

.nG 'Jt~'" •al'!,_..factur1n9 1 nl)J~Tr,es 

1980 

9t3 
tOtZ 

' t 

73 
u ·e 
u e 

27097 
7U3 
3663 le 

3 '7 le 

296 1e 

1 " 
35 3 

tJ 

12 

le 

:e 
e 

-22 

_ .... ..- ....... ~-...,,. 
cc-· •t1CJ .,..;c.,1 

I I .. 
11 

" ,, 
I 
I 

i 
I 

..... ! 
i 

~l 

75 77 79 It 13 a5 17 It ti 
f0tKOSfS 

=-=-=-:. Sourc• NQ:t10f"OI Accountl Slot1shcs frotn UN/~JNSO 

~ -=---:-_~ Est•matod 1>y UNIOO/PPO/IPP /CLO 

1985 

1559 

••la 
5 3 

52 17, 
•8 

t66 
10 

71 

11 'e 
18 :e 

16552 
'788 
1880 ce 

8 8ll ;e 
758 ce 

1 47 

30 0 

.e 
- 1e 

/e 
le 

·e 
·e 
:e 
ie 
.e 
;e 

/e 
1e 

!e 

1e 
ie 

1 19 

10 

1990 

2•21 
1853 
7 2 ie 

85 
251 
us 1e 
'39 re 

19 :e 

66 :e 
10 /e 
2' /e 

22562 /e 
7620 1e 
2216 1e 

3 18 /e 
272 ie 

' 28 
3• 1 

57 1e 
28 ie 

/e 

" ;e 
2 /e 

/e 
le 
le 

ie 
le 
1e 
/e 
;e 
1e 
le 

' /e 
;e 
/e 
it 
;e 
1e 
/e 

11 /f 
,e 
/e 

l 1e 
If 

21 ie 

1
_

901

C()P pe' cop•to {toooiJ/c 

.... 
u•j 
I.Ill 

00~1 ....,,1-~·~·~1..--.-•~·~1-..-1~1-1..--r•~·-.-1 ~1~1-1.-+--r-~_J 
75 77 7' II 13 15 17 119 ti tl 

,. .. , forKOStS 

7~ 17 79 ,, ll 15 17 " 91 93 
y-

1 ~.'-I -.--.--.1-..1 -.-1 -.-1 r-11 I-Tl -T'"I -.--. -.-,1 ,,_,.., -.-+-.-~ 
75 77 1t 11 13 IS 17 It t• U 

Year F'orecosls 

A-17 ,, 
Jt 

' J .. 



BOZIL 

·-.:- ... !••,<: a•·.,.-:• .. ~.J: C"'G"99 
; ,..~~· ~· --C· .... t' C"O'~K '9&.Jw '.:'-.: 

GDP: "1.1.: 1P"•·;},,s ;,r ·;,ac-d0 1 !•rs· 
:>II!,. :•P·"a 1 980-ao:r.,,.s r•.: 
...,.,1fact_.r-1nq: sh•r~ 

MANUF AC TUR ING: 

J!: 

ia: ... e aoele'd .,a.:: 11•ll1ons of t;ao-::201:ars· 
:naus!l'"1,a: or:>Cuct1on • .,de .. 

•a'. ... e a.::cie-a ~' T 11oris ·Jf 10 IT ars · 
·~rJss out;iut •' 1 I ions of aol 1,irs. 

E~ 1 a.~i: rnousaras 
-PMQfIU8IlITY- •n pero~t Jf :;rJss outeut · 

;..,rer~1ate ·iicrut 
•.JQeS iin:l sii 1 ar •es 

'.1oerat1~9 suro: ... s 
-PRODUCTIVITY :: : 1 ars 

·jr':lSS out Pt~' -or11:er 

"a r · ... e aaoeo -or• er 
Jf!'1'"41Qe -·~ 

-STRUCTURAL INOICES. 
Str'-'ct-Jrat cnar-.qe 8 5· 1 ear a•P.rac;e 1n aeqrees· 

as a per:entage of a.erage 9 ·n 19·10-1975 
lif'f& qro•tn ,..ate 9 
Deqree ~· 'iPec1a11zat1on 

-'IALUE AOOEO: ~·Tl•ons of 1011ars-
311 ~ooa P'"O<luCtS 

J' 3 a~ ... er aqes 
) '4 '1Cacco O'OdoC!S 

J2 r 'e•t i 1 es 
122 •ear in9 acoa,.el 
;:J leatner and fur oroducts 
32.t i:::aot•l!'ar 

33 r •oocs and -ood oroducts 
JJ~ ;;l.rf"llf'ure and f ••tures 
)41 Pacer ana oaper croducts 
1.&2 ?~ 1 f"l'•'1Q ~nd p1.,,0l1sn1n9 
::,r,1 !r:c11.;s~r1a1 cne1W1ca1s 
J52 O!,.,er -:rie1nca1 oroducts 
35J P!.r~lec• ref .ner·es 
1~.t w1 sce1111neous pe!roleu1t1 ano coal pr01ucts 
J~5 ~(.ooer pr..,ducts 
}56 P'as!1c oroduc's 
)fit Pa~te,.·t ::ri1na and eart"1en.are 
j6i '.i'ass •r·d '11clSS i:Jl"OOUCtS 

~69 Otrier non-iweta' ,.,,,eral orocsucts 
:1 1 :,.~ a,.d ::.~ee1 

112 lt()n·ler,..ous metal~ 
1a1 M(t.ta' Ql"~ciu-:ts 

1'32 .,.on-~:ect,.1ca1 1t1ac~1!"1"'"" 

~Bl E : l!C ~,. , i:: a 1 mac.r'I • ner, 
104 'ra,.'lOO"t eou1o~nt 
3B5 p,."1111ic;s·~na1 .:tni::: -;c•111"1t d •.-: !!']u1oment 

:~ .~,,,~, l'lllan(-'fi1Ct.J'" '"Q 1ndusrr ies 

A-18 

.; - : c· 
~ - -~ '~ 

1980 

233962 
1929 
30 2 

79245 
•oo 

7 •690 
176 I 74 

4449 

59 
7 

]4 

39599 
16114 
2773 

4 04 

70 
I 53 
9 0 

7996 
I 375 
495 

4d60 
2307 

309 
985 

1903 
1087 
2238 
!901 
3428 
J5U 
3075 
'215 
94' 

1194 
19() 

558 
JU7 
4128 
111~ 

3599 
717' 

45 36 
56/5 

453 
12 16 

1985 

76318 
98 

7'568 
169004 

4067 

56 
9 

35 

41559 
18337 
3720 

6 03 
104 

0 94 
9 9 

9259 
957 
587 

4799 
2035 
46' 

1665 
1220 
949 

2260 
1496 
4411 
4451 
,31)1 
5 72 

1420 
1728 

168 
525 

2617 
4;21 
1554 
3168 

696' 
5598 
1954 
660 
837 

-..... ..- .. -., ~ -'"" 
(C--•IMCpnces) 

I 
GOP i 

/ ' 
/.· 

75 77 79 81 83 85 17 et 91 
Year 

_ Est•mot~d Dy UNIOO/PPQ/1?P/GLO 

1990 

280690 
1865 
30 : 1 e 

78003 
103 

1!87'3 e 
382411 /e 

3962 1e 

69 . e 
9 e 

951~1 ·e 
29973 . e 
9015 . e 

'0 ;e 
53 e 

-0 21 
9 9 

12559 /<! 

1 :20 :e 
1ao :e 

s151 e 
3'50 , e 
805 e 

2964 le 
1215 I e 
1017 ;e 

3953 e 
2498 1e 
6952 :e 
1113. e 
15'6 .1e 
1015 . e 
2548 : e 
3133. e 

249 :e 
806 ~ 

3997 t 
8461 !~ 

2678 e 
4786 'e 

H)•i5 1 o! 

10122 e 
7916 e 
l 14 I 'P. 

I 264 ~ 

GOP Pf" cop.to ;1000$)/c 
2.0101,.C.:--''-'--..:.:.'-'---'---'-"-----.---

I 
'-' .. 1 

1.8111 

1.72J 

1.12.l 

1.530,~I ___;-~~~~~~·-.-~..~. .~_._~~--' 
75 77 79 11 ll 13 117 119 ,, 93 

Yeor F'orKOStS 

Monurcctur•ng snore 1n GOP cvrr~f"lt (t) 
32.01 

I 

Jul 

29.2 

27.8 

75 77 79 II ll 85 11 It ,, 

"'\"°'""°' •M•"'"" '"'" ( '"'" "''' 

110 : 

' 

1001 : 
to : 

93 

75 11 71 ,, 83 15 17 89 91 83 
T.ar for~:::l'JS'~ 

• -

J 

• 



IULG.>RI" 

1 ... c .... ~~·-O· s~· .. ctw•..; .::r-.:"'~• 

"'°!~• .:• -..:: -~ aca~ ·9~..:.a •JJ 

Je. 

GDP: ... .i.c '!t1 1 i·ons of '980·c10'Tar~, 

Per :acPta '980-Clat Tars• ,'na . .: 
w.ar~fact ... "' •n:; S~oire ·1. • ·na ·current orrces · 

MANUFACTURING: 
·.,ar"'e aaat"<l na.c ii11!Ttons of !98Q-(j(ltlars· 

:..,~str1al oraduct·on 1noe• 
"a'c.e aCSdl!d ., 111ans of t980·Qo1 lars · 
.:J;ross :)utOu! 1111T1or.s of cso~ iars 

E.19p 1 o·,lle'f"I t ~"'01.;sanas 

-PROFITABILITY Dercent of ;iross ou~Dut · 
:rite'"~CI· re :neut 
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-VALUE AOOEO: 111'1T1or< of ao11;ars• 
l T 1 F::>Od pro~c~s 

3: 3 Be.er iQes 
l'4 rooacco prodl•crs 
32 t "e"t' ies 
J,., -e•r 1 n9 t1PC•re1 
J2l ~ea!rier ana fur ororucts 
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31JiT :..,~stria' ~ne•'Cill$ 

352 O!,...,. :rie- 1 c.i1 c,.OelJcts 
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384 ""'.I" ~PO,.' f'<)., • c-er f 
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"'*l ... ,~ .. ,.; s~· .. c~.,,·o c"'~~ 
'"..!•• :• ...., ...... .o:ocrec ·99-.:::1: !J,: 

GOP· - •. -: .,it.Ol"s of T980-ooTT~rs· 

Pe'"' :.lO•!.l '9a0-~T ~.rs. r•.= 
~1.;f•ct .. r :l"!q Sl"l~re 

"ANUfACTURING: 

Je: 

•.l'~e aOde'O .. .1: •tl?·ons of T98Q-(j()T!•rs· 
: .. ::lt.S!"'TiT or:l~uct::)r' Tn<Jea 

.,.: .... e aoo:eia 11ti'.tons of det~•rs· 

~r~ss 'JU!e>ut •In~ons ·~f ':lQTTa'"S' 
:-c ! ~.~ r !~S.,,C!S • 

-PROFITABIL tTY: '" ol!rcent cf :yoss outp.,t · 
:..,re:--lllll!Q1ate .,,Out 
•.JQeS .,.,a sa: •r 'PS 

Jeer ,)f T P"Q: Sur"C: I.JS 

-PROOUCTIVITT: ao 11 ars · 
jr'JSS ::~!Cut -oner 

•.t'~e aade'd: .or11:e,. 
1,~r.1qe ·a~ 

-STRUCTURAL INDICES. 
'i!",iCt~r11 O:r'l.lnQf' 9 5-year a11er•qe .,, ~rees • 
as a ~l!'Cl!r!aC)I! of a•l!rage 9 ·n 1970-T97S 

.,., ~rawtri rate g 

:~r-~ ~f SPK'i 1 "Z.lt"Ofl 
-VALUE ADDEO· .,,•··ans of :io1·ars· 

J ! t F-Jod or:l\luC~S 

J' J Be•r' a~s 
; ., "'Joacco cr-ociucts 

):! 1 "f!•! I '!S 

.... 

1:: "f!ar•,.,g iPC.lr"t 1 

J:'J -11!.1!,.,er ana '..,.,. pro()Jc.ts 
;:, ;:'.)0~-@.lr" 

JJ.' lfOOd and .oOd or':lctuc ts 
1J: ;.~r-,.,,tJre an<3 ''•t.;res 
14 ! Paoer an(j :•per pro();C!S 
~': p, ... ,,..t•nq dflO 01.0Ci1sr••n9 

l5 • :•,.,s1•·a' :nl!'W·cais 
:.5: ::'!"ler :"'"'':a' ~roavcttt 
l'Sl "'e~,..,~~.• ,.e, ,,,er 'l!'S 

:i;• w•sc~:·•,,l!Ol.IS ~tro 1 ~· and coal prooucts 

1~~ ;; ... coer- or':ldl.JC'S 

}~~ ~·as~ ·c pr,~:; ts 
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16: :;·ass ana ;'ass or:xlYcts 
::.6g ~ .. ,.,e,. '"'on-•e•a'. iw1~er-a~ O":>d\Jcfs 
3"' : .. ~ •r"t'.J ~!tt~ 

:.·~ a.or·fl!f""'""$ •ft~.l:s 

'·"' ..,. .. ,. :''"'>dl.:.'S 
1~~ -.,,,...~·~""""'':=.I' "1.JC"''"'~r-, 

~a3 '·~r·,.·-1' 111ac"'·'"'11!"'"• 
:a• ·-.Jl"'SCC'"' ~1>.';> .... n! 
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... -:_,~ .. ·:· ., ...... c•-·.: ..:-c ... ~~ 
. -~.- • .:• -c .. .- c::~~ •g!l:a ·.:;·: 

J6: 

~'.:-~--=~:::-~--==l!~;@i::~ 

GOP ""a.: .. -' 1 roflS Jf ·~o-oo:·irs 

;J~r- :~·ta -~ac.-~:r~rs !"'lai:: 

~f"'~" a-:!'·.;'" """Q s:i,ir-1! 

"ANUFACTURING: 
.a· ... e a::o~ .. ~.: •r'i '.ans::• •.;s0-'10'"•rs 
:..,'1..'it'"'ra: or::11.ct•.)f! ·1"01!• 

·a·.e .. ~ ,.,·1,Jn~ of cso1·ars 
~!"ass 'J .... ~c .... t •• ,:.Jr.s of jCl·• ... s 
£11C1.:-;,ml!f'f ~~sanas· 

-PROFITASILITT ~trce<'t of ;r~ss ou:pu! 

: ..... ~ .. ~·at!! ·""Out 

·•~f!!'s ,ii"~ ;a·.,. •es 
:";oer ar · '"'q s ...... o: .;S 

-PAOOUCTIVI'T :lO ··~rs 

~ .. ~ss :Ji.~OUT' .cr•er 
,,. .• e .J·.::C~ ..,r11:~ ... 

s .. i-."'l~e •aqe 
-STRUCTURAL INDICES: 

..., ..... :~~ ... : :r-.i:iqe a 1)-,1!.oll"" a .. eraQf' • ., 'leqrees· 
J'i o1 Of!!'l'":~·aqe Jf a.eraQe" 9 ,., '970-':;i7S 

..... , :;""J•t!"'. I'"•'" a 
:fl'q'"e~ 'J' so~·a' 1z.Jt!:)fi 

-VALUE ADDED: ... ':·Jes ;f :lO' • ~·s 

~·· ;".:ii"! D'":l'll.C~S 

J • 1 e., • .,, a~s 

.,..~"'""Q acc~"e' 

.~a.~"'er t"d; ,I'" ~,.'.JOuC!S 

·~c· •l!Jir" 
"I": -:C .1~1 .OOC: :)r :JCuC ~; 

.,.l~~,. 11r1 o.1oer crodvCT'S. 

;i ....... • ,.q ari::l:. .o· ·s~·,,i 
:"'1'.sf""~· :r-i!fW 1 ::a:s 
::;~ .. tc"' : .. ~·:.a 1 ~roduc!s 

;Jf!• .. ,: e-1.• .. f!f '""I!',. .,.s 
u·scft· ·-1rft111.~ oe~"'C 1 f'•.Jtll A1"1 :l)a' :r~Ol.Jcts 

Q .• OOf''" 0"" ~,jl.: ~ S 

I? . .I'>'•::, :J":i1v::'S 

"'~'fl!'I'", :: .. ·.I""• .an1 ~ar"·~~•a""e 
A,· .•~S di"~ .;•a-;~ 0'":10liC''ii 

;• .. I!'"" ""Y' •"~•'. lft•rf'"")' :r?d11C!S 

; ,. ';r d'"j° i'l?'I!'' 

'.... -.nr • "'""'.)1_iS ""f!'' a'~ 

~1' ....... : .. 111,;: • 
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,..:f'• .:::• •o- ... e c.:!Ce-.: ''!C. ~"JC 

~- ... 

GOP: l"li.C •T···Of's of tgao-'1C11ars• 

P@~ :.K:·t~ ~%0-dOl'•rs· :"!i.C 

riQru'iact:.;r•.,g: s~•re ·::• ,.,,, •cvrrent pr1ces· 

HANUF AC TUR ING : 
.;,i 1 .;e -1~ na.c •r~TtonS ::if T980-cJoTTars• 
:.,aa ~t ... ·a1 o,.oauctton nitie• 
·.,.i..,it .1da'!'!J 11 1 :·~ons of 10ttars 1 

·J,.~ss :J...,!Of.i.t •tTl1ons :Jf ~!Tars· 

E."'IJ '·~'r.-en f' ": 'lOUSV'ldS ' 

-PROFITABILITY: oer:ent of gross outDUt · 
:n~~'"1:M1~~e 1nci..t 

•ages tl"<l s•: ar 'l!S ;., • 

Jc~'"'•tt"'g s...ir:Jl.,.s ·.:.· 
-PROOUCTIVITY: :i.JI l~rs 

Jl'"J"i.i ::utcvt -ar•er 

•• "-e iaeed -or11: l!'r 
' .. ~,. iQe •ilQe 

-S TAUCTUAAL INOICES: 
~t,.J::t ... ril :nari~ 9 '5-..,eJr .i"'erage 1n ~rtts· 

.1c; a O~l":~tiQe of a.,er•Qe 9 '" 1;10- T975 

""' :;r,.tr-. l'"a!e 9 
~Plrl!eo ':lf '.iOttTil 1zat,on 

-YA LUE .lDOEO: ... ; I t()l1S of ~ 11 ~·s' 

r::nl'.lCI or~cit.C!S 

8f!•tr .lQf!S 

~oca.::co pr':lducts 

rt-111t' 1es 

•e•r irH; ~care· 

-f!'·H"'f!r arid 'ur proaucts 

;:,o! ~ar 

•ood arid .cod oro<luc!S 
r::.,'"r • t .... I! aria f '•tlll'"l!'.i 

H~ P'"'"'f·.,q •nd :>uOl 1sri1.,Q 

~';' :'"'jvS~,. 1 a1 ... ,..~1c.i·s 
~~~ ~ .. ~,,. :: .. e•1-:~1 pr".Jducts 

;-::} ;::>•''"j·~.11 r@f•'"'l!f'e'S 

1'i' M";·:e 1 '-trtous cet~,1eov• and coa1 pr1ducts 

3'5'5 Q_.ocer :irJOIJCts 

156 °•asi ·: ~ro<luo!s 
-~6' ?~r~f!r, :ri·'"'a ano l!a'"!Men•are 

J'<1SS ~r"ld ~··ss 01"'."IOUCfS 

~, .. , .. ,,.,,,.lftf!'tal r'lll''""r.J' :>'~duCfS 

: '°)" d'"'~ ">'t!fll 

"+'i" ·' •"'"j1,S 1'fH i 1 S 

:;,~· Mft•4' :r':'1l;C'S 

:~: -.0" · ~ •c'"' · ":d' "dC"' .... ,.r f 

~ .. ,! f ·@'-:'"'-:a· 11acr-•""f!"' 

:;~ =>-:::•iit!;';·Jr..t' arif1 ;:·•"' ''".: il''1v'Ofllf!,.," 

;~: :• .. •r 'llclr .. f.t'"• 1r•l"'q •jvi;.•"·~s 
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•""-=: ... s•• -0 s~· ... :• -·~ C"'Q~ 
'"'.!f'• -:• .,,- ... f' ,.:.:t""~ •99-:• ·.:~ 

GOP. nJ: •.... ,,,,,of :sao·:Jcl''Jrs 
~er ~x:·t• '%0-oo!T•rs ""•·= 
~1..f•C!.Jr·,..i:; s.rt•re .: ,.., c:.irreirit P~'ces 

MANUF AC TUR ING . 
••'(;ea~ nii.c •"~'or.s of !g8Q·C:C:TT•rs 
:'"':1.St"''il~ orod.lc~·OI' ,.,~. 

.,a1~e ~ ,,Tt,.,.,~ of ":JOt'•"s· 
~~:::~1 Ot..!O\;t •t: 1 ·ons of '1CJI • ,irs 

C.'WCJ'Jy~t !""OuS¥lCS 

-PROFITABILITY: '" ;Jl!f':ent of ¥0SS Output 
:,.,!tl""9l!"tlri1!e 1nout 
•a~s ,iria sa.1,ir!es ::.. 
.)oera:t ·rig: SJrc'vs 

-PAOOUCTIVITT. :lOl tJrs · 
"}r:ss :>1..!P...,t war•er 
••'· .. t- a:Od'e-!l -or11er 

' •er age ••Qe" 
-STRUCTURAL INDICES: 

St"'·•Ct~ri1: C!'\.jr"Qe 8 ~-,t-•r ••er•~ ·n ~rtts 

1$ J ~l!r:enuqe of J•l!rJqe 9 •n •970- '975 

""-' :ir'.J•!n "•te 9 
':)~rtt -:;if s:>ee1•l 1zi1tron 

-VALUE ADOED: ,., : • •Of's of :lO' · irs · 
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-rf'•t' ·'es 
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.. e.l!.,.er ,and 1,J,. pro<l.Jcts 

l="~C!91!.I"" 

.,....~a ard -ooa :,r;1<1.iC~l 

~ .., .. ., · •·.i'"e 1no '' •tul""l!S 
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GDP. ~i: .. ,i~·Jrs of !980-~ 1 7•r-s· 

Pf!-r :iCT"• !la.Q-~T ~.rs. ~.l.C 
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\ 

M.lf'l1.f•ctu.r··.,9 '.).!"'.1;re ~• c-..r .. ent ::ir·.:es · 
l'IANUFAC TUR ING · 

Ji: ue i~CS ,,. c 111 11 ior.s ~~ '980-dO I· •rs· 
:""duSt'"" 1iT cro~ct ·on Tn<!e• 
lli'~e i~ "'T~·ors cf :JoT'.,ars 
~r.)SS Jyteut •1J!·ons of jgt~a.r'S· 

E11[' 1 C.,.~f "~01.0S¥'QS· 

-PROFITABILITY· ·o oercent oi ;;ro<S :Ju!Put 
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•iQe"S and Si: .1r •es 
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Je-c;rtt of SOKT•'·!l't•Of' 

-VALUE AOOEO '"'"'Jns 01 301·~rs 

J 1' e~cd orJdl..c!S 
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J~""! 9!il"',,Q i1cc•ret 
p1 .. ~•"""«!"" ,,,.,a: •vr orcdJ.c•s 
l=• ':lC~.e•"" 
B • -oc'1 .ire .ood :>rO<)..i:!s 
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1,'1;~ P'";' .. '>S ~r.1' .t"'.J o;,,:·•f"• !!"JI,·~" 

;y, : ... ,. ... ,,,. .-.~· ·" .,., "'"A,o;'""t''C 
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?~ .. :"°·"• ~gac-::c: ;.irs .. i1.c 
.... ru"-JC!...,,..,.,; S!"'iil"I!' 

MANUFACTURING 
, ...... I!' Jleled '"'•.: •1

1 ·1'Jf"S :Jf '980-de~i•rs· 

: ... ~S!'" ·•' 01"~C! 1on U"<le• 

••"vi!' i10dl!'<l ., , '·o,,s of rgac-001 T•rs 
~r:sfj. :\~'~! ,...·i·:trs cf Je'.T•rs· 

£"'C''J'r~t !""O..-SV.ClS 

-PROFIT AUL ITT· ~·cl!f't ;f ~ross Ju:out · 
: .... ~ .. ~·•ti!' ':"'Out 

·•~s i1r-:::J: s.i'•r·~s 

~c~"~"''"'Q su.r:i 1 ·~s 

-PAOOUCTIVITY · 10• ·~rs 

...... C!' ~~ 9111"'•1!'"' 

l.t!,.I~ •iiqe" 
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;•" ... :! .... ""ii' :~arqe 9 5·.,C!'•r J.re!''"'.19!' ·~ :ll!'qt"ttS 
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l)l!!r c~1ta •cno-:io: rars · ,na.c U6 

IQ..,u.factur ·n9 sr:are na C:.of"l"'ef'lt pr 'CeS' 7 8 

MANUFACTURING: 
••'ue .iooed ..,._c: •1TT1ons of !980-oo 1 tars 1 377 

:n();st,..,a, QrO<>JCf TO"' 1r'\(3ea 100 
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'.-'J f. 'tc•" '":a ••::".'"'""l!'ry 

·~· ""•'"'SPO,.t ~.·~19fi!""' 
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-S TRUCTUAAL INDICES: 

St~·,jC~.;r-a' :riange 9 '5-,l!ar a.e ... .iqe rn ~rtts 

•S .J ;i:ercentaQ@ of a ... e-ra<;e 8 T'" !970- T975 
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w1si;:e: ·a,.,eo·~s pe!"'~'t!u• ano: coal pro:>ducts 
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-S TAUCTUAAL INDICES: 
:!"'.Ct~l"'.1! ::~ .. ,,qe 8 'l-ye•r a.e-raQe 1n ::3~rtts• 

.ts a cer:l!f"l!dQe o' .1•1!,..aQe 9 ii, T970- '975 

WI ;,.O_.t~ '"'•!I! 8 
:·~rtt ot soec·ai1za!'O" 

-V4LUE ~DOED· ~··t•ons Jf .JO"a's 
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GDP· r-a.: e•rrrot1s of t98Q-dQiT,irs· 

i:»e-~ CM:Pta: !gaQ-CIQ11a::rs• ·na.c 

~ufKt~r!n9 snar~ : 'na: current or1c~s 
MANUFACTURING: 

"'•'ue~c:Jded ·!"ta.r: •t!Ttonsof !98C-d0Tla:rs• 
:..,austr1at cr0dsct1on •nae• 
••'ue .ietJe<! •· 1 '1ons of 2)Jtars· 
;jross out::>ut s1TTtons of 001ti1rs1 

t~to,.lliff'!t !r"\OuS¥'QS 

-PROFITABILITY: •n ~rcent of gross outpo;t' 
:'"'tf!'l""~1,U~ '"'0Ut 
•a:qeis ~13 sa: 1 •r, C!S ... 

~rat ti"'!Q svrPTus 
-PRODUCTIVITY;. ao11ars' 

;ross Qutput -or•er 
·-a:tue a:acsea -or~er 

1-.erage •aQe 
-STRUCTURAL INDICES: 

St'" .JC tura I :n~Qe 8 '5--;ear average 1n cJegrees I 

is i ~rcent;iqe of •·~•91! 8 ;n 1970· 1975 
WA Qrowt~ rite 8 
J@'CJrH of s~1a111at'on 

-VALUE ADDED· "''"•ons of ao11ars1 
J 1 1 Food crOOJcts 
J '3 Bever ages 
J" rocacco pr~cts 
32 t re•t' '~s 
322 •H""Q iccirel 
J2J ceit~r and fur prO<kJcts 
3:• !=oat.ear 
l3 ! wooa ana .ooa pr~cts 
JJ2 l=ur!"l1!:..1re and ''•t~res 
3'1 Piper ina piper pr~cts 
1•2 Pr 1.,t '"9 a,,a PuDl 1sn,nc; 
351 ln<1<;stria1 chetl•cals 
152 or~r :l'le1l•cal prO<kJcts 
J~l Petro~e\J• ,.ef 1ne,.1e1 
JS• ll•scel !ineous petroleu• ind coal prO<kJcts 
355 Quooer pr~cts 
356 PIU!'C pr~cts 
161 Pottery cn•ni 1na urtnen•are 
l6l :;:ass ina 91us pr~cts 
J69 O•~r "O"·.,.t•l ••nera1 pr~cts 
17 T tr:>n and steel 
J7l '<on·ferro..s •u•s 
J8• ,..ta: pr~cts 
J8l '<on·e lect"Cal uc~•nery 
383 E 1tct,. 1ca1 •acn1nery 
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432 
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•aQes &:ic1 >.a.' ar- ! es 
Qoerat tn9 Su'"gtus 
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362 ~:ass ana 91 an proo..c 1. 

;69 J!"f'r non-.. tal ••neral P'OOJC!S 
Jl' :.-~,, ancs ~teeT 
112 "Ot'-lerroos "4ta 1 S 
;a1 1r111e•a 1 croaucts 
382 ~-eiectr1c11 •ac,,,.,.,..,, 
Jal E 'ecu ·-:at ••C"'"''""' 
J84 ··anspar! l!Qu•-• 
~a~ p .. ".'ft1o,,,,,-a• ar,... ~C.,~f•l1c eauio-ttnt 
J.9C ~t"'fr •inuf.ctur'"Y "1vStr1es 

A-92 

1980 

78828 
2788 
21 5 

18482 
!!lO 

'7866 
5368f :e 

!J92 

67 e 
16 e 
11 e 

38568 e 
'2835 
6118 

4 Z2 e 
136 ·e 

I 24 

·~ 1 

1626 
458 
111 

386 
417 

40 
152 
2 '3 
2 '9 
591 
~49 

'006 
639 
634 
Ill 

297 
l55 
28 

154 
154 

2 •35 
555 

1576 
'151 
1229 
1258 

49 
.,5 

.,,,.wor 1ro.-. rote• ot GOP ono lt"VA 
(Co,,ston• 1980 prices) 

I • 
'I 
I' ,, 
f 

I ,, 
,/ 

1~ n 79 II 113 I~ 17 H 91 
Yeor 

_____ So..i,.t.~ Notiono1 Accounts Stotrst-c~ ''°"" UN/VNSO 

~ -:-_ -:-_-: ES!•m<>te<I by UNIOO/PP0/1PP/GLO 

1985 

84289 
2670 
2 T T 

11526 
95 

12584 
36062 

!423 

55 
17 

17 

25142 
8843 
.u19 

I) .19 
g 2 

:211 

418 

•08 
408 
134 

44 

I !J 
190 
'38 
411 
392 
717 

1047 
'018 

182 
151 
225 

24 
•02 
481 
g86 
418 

860 
805 
~01 

141 

54 
246 

1990 

91027 
h80 

18407 

102 
23530 :e 
65811 :e 

1462 

64 e 
17 'e 
19 ,e 

45014 ·e 
•6094 e 
7678 

5 89 e 
190 ·e 

0 43 
8 5 

2001 ·e 
1078 e 

•53 'e 
768 /e 

647 :e 
IQ4 'e 
310 1e 
3 Tr /e 
23C e 

1108 'e 
685 e 

1361 e 
1206 ,e 
·205 ,e 
210 te 
311 ·e 
475 , e 

1a ·e 
253 .• 
870 • 

23•0 1e 
876 .• 

1560 'e 
•287 I! 

948 ·e 
t 792 .• 

•68 • 
641 • 

GOP p~ cop.to ( 10001)/c 
2Jl80 . . 

2,806) 

I 
2.7J21 

2.6~1 

2.~l 
I 
I 

2.s10~· ~~~~~~~~~~~~~+-'h~-' 

1s 11 19 111 II.! as a1 19 '' tJ 
Y.or F' or~osts 

24
_
0 

Uanutoctur1nq snore,,, GOP cutre-nt (t:) 

I 
I 

::::1 
I 
I 22.21 

2T.6j 

21.01.LI ~~..-:;-.-~...,_~..--.-.-~..--...~..-.-.-...J 

.. 
tl 

I 
.. i 

I 

75 77 79 at BJ IS 17 19 91 9J 
T1or 

~-I ~~~~~-...-.~..-.-~-.--.......__~~ 
1' 71 7t I' ll IS 11 M t' tl 

'"' 'oreco''' 

r' , 

- ~ . 

• 
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\ 

~ .... 

1.-.j,,.1S~··~ s!•;..c• .... ~ C"'C ... .;• 

:·".:::t'• v• "o'"'" o~04K" '9eCs ·v-: 

Je· 
Je: 

3• 
J} 

•r• ~'"" •geo- :ge~ 
1985- !99C 

<OREO.ST$ •99G-199J 

c;op ".i.c ••n 1 ·1:ins of T980-oott•rs 
Pe,. cao1ta ·sao-oo: :•~s ""a.: 
~"'·Jf act·.or t .,q snar~ 

MANUFACTURING: 
,.i·, .. e .10C!e'Q "":a.c "'' ': •ons Jf rgao-001 :ars 
: ... austr·a: ::: .. 'Jeltoct ·r:>n ,,,de• 
-..i·~e allat!d •1''1ons 'Jf ".lQl'.irs· 

~r::ss :t..~Put •1'!1ons ::f ooitars· 
f11C!c,~t ~ncus.1,,as 

-PROFITABILITY: •n perc""t of grou outcut 
:,.~~r114!'d1.1,re ''"'Cut 

•.lQl!'S a~o sa' .J'" ·es 
:.:oe,..a! •l"iQ s-.rcT·.JS 

-PROOUC TIV I TY: :la: 'A•S 

j'"~S~ ~u~Out -or11i:er 

•a·~~ .i:Ja~ .arr er 
.s..,,,.aQ@ ·a~ 

-S!RUCTURAL INDICES: 
S! .. ;Ct ..... al :rian~ 9 5-,e•r ..... e,.itQe in ~rtts 

.is .1 per-:.@f"!JQe -Jf •wer.t~ 8 ~n '970- !975 
..,..,.,,, :; .. ,.!,., "'a!I! 9 
~e~l"~I! c' SCK'it' ~z.tt•an 

-VALUE AOOEO ,.,q,~ns .,1 lC'IArs 

;:::JOO C'":)O..C!S 

ae ... "'"aqes 
"10.ac:o or..,eucrs 
.,f!•' ! ll!S 

~•r 1nq itPO.trl!l 

... rit!"I!'" ar'ICJ fur produc~s 

''iO"•fl!Jr 

..,cott .,.,d •00<' pr'J~CfS 

:: ,r .... ' 'jre drd f , • f ..lrl!!s 

"aoe-r- ol'":C: C,jO!'" :Jr"<?d\;C!"; 

.., ... ,., ... • .,q arcs p. .. c· •sr-·nq 
: jyS'""a'. ::~~·:a~s 

:t~I!,. ,:Me•·:,i'. Pr"01"-C~S 

"'-'"'::)'~• "'!f ·rittr·e-s 
111·o;ce-· 'a,..~vs petra'~• ar~ co.t' oro°"cts 
~..i001!" ::rJ(SuCtS 

~'tl'i" i-: pr~eucts 
i''J•!er, :'"'·na i3f"t! ear•hfr!•.tre 
:i· .ass Viel 1· ass oroduc!~ 
'°jf"lf!'r ""')ti ·•fH a 1 • • ner a' p,. ?OIJC 1' S 

:-;'.)f'I a"c: s.•ee1 
"'t(Jf'l· 1 ~r,.::h_1~ '9efi11S 

•••' :i'"i0t~cts 
11iter·e·"'c'"''ca1 "'•cM1,.,,l"t 
E ·~:·,.·:a· ... c,.,,,.,e,., 
.. ,.a..,;oc'"' tovic•er~ 

~r;• ... c;;•;>r1· ,if'1 -;:: . .,,., ·f ·c eou 1 P"er'lf 

j•~.-'" •.J'" ~'1r:.•·.1' .... ~ '"ck,s"' ·es 

1980 

2 '2 l f5 
5650 

6ual8 
100 

5190 
••9786 

2383 

65 
16 
19 

52856 
~ T798 

379'; 

•6 
'l5 

I 76 

a ' 

5665 
'9?2 
5•3 

3289 
•502 
375 
810 

1258 
•262 

.,,.,,.YG• 9f'owth rotea of CDP oftd MVA 
(ConafOft! 1911() prices l 

6.C 
~ .. c..,toqt-

I 
I 

i 
t 

···1 
I 

211 
I 

T.2i 

75 n 79 11 

•CDP 
I I 
,~I 

Ill 15 17 ., 91 
Yeor 

~ Sourc~ Nohonol Accounts Statistics from UN/VNSO 

~ ~- -:.-. Eshmoted by UNtOO;?PQ/1PP /CLO 

1985 

227090 
5883 

26 ' 

62255 
99 

33 llO 
10l581 

1792 

68 
13 
t9 

58360 
18•9• 
7362 

3 •3 
60 

·O 70 
8 5 

'193 
'576 
•it 

1613 
753 
269 

''5 
707 
617 

9•7 
• '98 
1737 

1922 
969 
191 

597 

8" 
17' 

U7 
•617 
!756 
6•6 

ZOU 
2225 

206• 
2776 
in 
)16 

19CJO 

282594 
7211 
26 O 1e 

736U 

TZO 
93221 

278573 
1867 le 

67 
12 e 
21 1e 

ll92•9 le 

•'190 1e 
:8623 'e 

6 05 
106 

0 57 
11 3 

I 1368 le 

•OS3 , e 
996 

3•67 
2153 ,e 
608 
830 

2116 :e 
1J08 1e 
2260 1e 
'176 
•238 :e 
5086 le 

19•9 
391 1e 

1598 It 

2100 1e 
01 1e 

•278 
•52• 
'15 t 
U86 

55•5 
5717 
5379 

147M 

379 1e 
842 .'e 

7·•r cop.to (tOOOS)/c 

7.01 

6.6 

6.2 

5.1 

15 n 11 11 11.1 as 87 es 11 9l 
Teo,. F'°O'"~costs 

lO.O llonu•octu""9 sno•e '"GDP cu"ent (•)l 
21 .. 

27.6 

26.• 

,,.. 

106 

ll 15 17 89 ,, 93 

'"°' 

75 77 7t • ' ll 15 17 .. • . tJ 
Y•O' r f)f"eco'StS 

A-93 

.. 
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' 

1M ... 5~ro<:1 stri.oct'-''0• (P'l0'\~ 

(•'"'Of°• o• wOl""t' OdefK t980• 1Q(. 

)l!" 

).J 

9 - 788 
' - 21' 65 

"~· 
1980- 198~ ~""' 
198~-1990 

FORECAST~ 1990-1993 

GOP: na.c •"l•ons of 198C-ao1 1ars· 
?er ~~·!a !980-aollars· na.c 
~nufacturnig SP"!are · :." ,.,a current pr1ces~ 

MANUFACTURING: 
'liir"e a(J(Se..l na.C .,lltQnS of T98Q-dOT1,rS• 

t.,3.Jstr1al prol'.1Jct1~ tndeA 

wa'.;e aaaed •1Tt1ons of :JOITarsi 

~ross oute>u! •1lt1ons of d011,irs· 

E11t1To;.•ent tnous~dS' 

-PROFIUBILITY: ·n perc@!'t of gross ou!pu! • 
:"termec1a,t~ input . ·~ • 
wages anCl Sii 1 ar res · :: • 

Ooerat '"g sur-o~us . :... f 

-PROOUCTIVITY: aollars• 
~ross :lutDut -ar•er 
J.J' ue aelded -or•er 
&.pr.Jqe •iiQe 

-STRUCTURAL INDICES: 
Structural Ch¥"Qe 9 i is-.,ear averaqe tn (1e:g,.ees 

as a perc@!'taqe of averaqe 9 '" 1910-1915 

""'' qrawtri ra,te . e 
'.:ll!Qrtt of soec1.il 1zat1on 

-VALUE ~DOED: •'111ons ol '.lO!!ars• 
l" Foo<J pro()Jc ts 

J' l Be.er aqes 
J '' roeacco pcoaucts 
J2t re•tttes 

1:2 •e•r 1nq .IPO•rel 
J:,; .. eatner and fur prOdYcts 

;:, ~oot•ear 

D t •ood and .cod prodvcts 
31: i:-~r"'1ture •nd f 1Atures 
J' ~ Paper ,Jnd paper produCtS 
1.a2 p,.,,,t,nq arid Pobl15n:ng 
)1)1 :noustr•a' :neM1ca1s 
?52 Ofner c:ne111ca1 prOducts 
)l)J Petroleuti ref 1ner 1es 
Jl)4 M1sce:•aneous petro 1f!u• and coal prOducfs 

.1~5 Rucoer pro<!octs 
1~6 1>1ast1c products 
361 Pntter,.. cri1na and eartrtenware 
162 G 1 ass ana Q' ass proe)Jc ts 
169 Otner 00t1·me!al •1oera! proe)Jc!s 
! .. , :,.or and 4>~ee1 

l .. ~ .. on-fe-rrous iWeta!s 

)81 Metal pr~ducts 

!8:! ~n-e11!'Ct"•ca1 "'•ct11ner.,. 
Jal ~1ec'!:r'ca1 iwacn1ner; 
~cl• "'ransPOrt e01J1c~t 
1ai; p,.01ess•1'na 1 .ind 'ic·e,,td1:: eQlJ 1 ~t 

NC ~·~~r ~an~i'•c~..i,. ·"'Q •~dustr 1es 

A-94 

1280 

'lJJ 
279 

!8 2 

785 
100 
307 

1129 
163 

7J 
7 

20 

693' 
1887 
,86 

8 29 ,e 
t23 ;e 

1 JI 

20 4 

28 
8 

63 
27 
t2 

8 

' 
6 

12 
~~ 

21 

3 
2 

' !Q 

i ... 
I 

.1 

2 

......... , ..- ..... of GO" Clf'cl tNA 
(C.,..slont 1'80 prica) 

> ,. 
,I 

, I 
I • 
• I 
I • .---WA 

'GDP 

75 77 79 81 " 85 87 89 91 
Teor r:O"ecasts 

l 

~ Sourte Not1onol AcCOU"ls S'ot1stres rrorn UN/UNSO 

:-: -:-. -:.-. i.shmoted by UNIOO/PPO/IPP /CLO 

1905 

5303 
329 

16 6 

978 
113 
628 ·e 

1815 
211 

65 :e 
6 

28 /e 

8592 
2973 ie 
529 

12 u 1e 
181 ,e 

1 92 
29 9 

:so ;e 
3, ie 

151 ·e 
,9 .e 
33 ;e 
2 ie 

' :e 
8 ie 
2 :e 

12 I e 
8 e 
' . e 

18 .'e 

23 /e 

le 

30 1e 
' /f 
6 1e 
2 /f 

28 1e 
2 1e 
1 1e 
9 e 
6 If 

/e 
;e 
1e 
1e 

199() 

6262 
363 

t2'J 
153 
929 ;e 

2220 ;e 
251 1e 

58 1e 
1 'e 

35 ;e 

8836 . e 
3692 'e 
6,2 le 

8 65 .'e 

!29 ie 
0 ,6 
25 9 

250 :e 
75 1e 

150 .'e 
80 ie 

IOI 'e 
I •e 

22 "' 
1e 

I /e 
23 ;e 
I! .e 
3 :e 

25 1e 
I 1 /e 

le 
39 , e 
5 /e 

11 1e 

' /e 
1' /I 
5 ... 

;e 

'' /e 
15 /f 

11 ·e 
10 re 

.e 

" le 

CDP pe• ~oo·to ( HlOOl)/c 
0.311~-'----'--------~--~ 

O.l5 

O.ll 

o.:zt 

0.26 

7~ 77 79 81 13 85 17 89 ,, tl 
Tear F Qf'CCOSt!. 

"l···~···-. -· .. '"" ..... (•) 
21.1 

21.6 

"·' 
17.2 

171 

, .. 

75 77 71 •• IJ 15 87 89 91 tl ,..,, 

1$ 77 79 11 ll 15 17 .. 91 tl 
T.or r,,,,.ecost~ 

.. 

~-

'' 
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SWEDEN 

1,,c..is~··o st'uc!...,•v (l"l:O~ 

( "'\C'~· c• -~· ... «- oocre< •9e~- tOC' 

Je· 

38• 

J• 

!~ ... 

J:1+J2: 

J~ 
-~ t98C-•985~""' 

t985- •99() 
roRECASTS 1990- •99J 

GDP: ri•.c ••ll·ons of t980-d01T•rs' 
?er c~t!• t98Q-OQT T•rs 1 .'n•.c 
~ufactur"tnt; sn~re ... r.a current pr1ces· 

"ANUFACTURING: 
·,a'...ie .1oaec1 n•.c ·•rTt~ons of !980-c:Joltars' 
:nc>Jstr1.1t pr~ct1on rnde• 

"•'ue aaoeo •t111Qt1S of 0011ars1 
jr-~ss 0t.itput •1Tlrons cf ciot~ars· 

E11CI01-'I !"OIJS~OS, 

-PROFITABILITY:,'" perc~t of gross output 

Interisea1 ate 1nout 

•aqes and si1Jar1es ~· 

Ocerat11i9 surclus :;,. 
-PRQOUCTIVITY. • aot l•rs · 

Sross outout 1'Cr1eer 
'f',a 1~e adl3ed •Ork er 

&.er-age •aQe 
-STRUCTURAL INDICES: 

Str•JCtural :n~oe 9 5·year .t"leraqe 1n aec)rtts f 

•s • perc!f'U<;e of a•eraqe 8 '" 1970· t975 
.,..,, growtn ,.ate 9 
Degree :>f SD«!'C'a11z.it1on 

-~ALUE AOOED: •1tt1~s of ao1:ars· 

JI! Food P'O<:luC!S 
j 'J Bev~r aQeS 

3 ~ • "'ooacco oroduc ~ s 
32 t 1'e•t 11es 

3~2 •ear 1n9 aPOarel 
J~J L.l!tlther and fur orocsucts 

!2• F:lot..ear 
JJ: -ood ana .ood products 
ll~ ~.;,.,.,,~.;re al"ld f 1 •tures 

J41 Paper ~d paper prOducts 
J.42 l?l"1nt,.,g and puCl 1$r"nQ 

Jlj l t~cJ\.Sfr" 1al Cr'ieil!TCtllS 

!52 Otner :ne••CAI pre<),c!S 
J~J Pe~'"oleu• ref1ner1es 
l5• M•scet :•nl!Ous petroleu• and coal prO<:lucts 

J55 ~ucoer prOOUC!S 
!'56 P1ast tC oroduCtS 
J6t ?~nery. cn1na .incs eartnen.are 
J62 Gin$ •nd ~tass prQducts 
Je9 Ot~r non·"14!tat ••nerat prO<:lucts 

Ji I rrOf'\ and steel 
Pl 'OO"·le.-ous 11etats 
;s • '111!U 1 pr ocluc ts 
182 lrtj()r'l-f!!ect,.,c.tl 11ac1'1nery 
18J E1ect,.,c,1 •acn1nerv 
j8• 1'ransoort eo,. 10..,t 
38~ p,.off!ss1ora1 ancs 4iC'eflt1hc f!QU1pi1et1t 

J90 :Jt~'" •.tnuf.tctu'" 1nq indTJSt'"'eS 

1980 

t2•883 
15026 

2 I t 

29605 
TOO 

3090!i 
73t9• 

853 

85808 
3623 I 
15835 

1719 
338 
104 

53• 
27• 
5• 
61 

2 •02 
•52 

2596 
t8•2 
:186 

12'6 
359 
t37 

314 
•02 

87 
175 
801 

1650 
190 

2598 
3936 
2510 
3652 

37 I 
154 

Ann..o• ,.- ""•• ol GOO' - WVA cc ... stan• 1980 pricfl) 

10 P~~~to~ 
I, 

/1 
I 

'·'i I 
I 

I 
t .lj 

-l.J 
. 
\ , 
• I 

I 
\' 

I 

I 
I 

I 
I' 

1; 

-Hi \' 
I 

-t.O i 
75 n 7t 11 

. ,, 
\I' . ~ 
I' 
i 

ll 15 17 II 91 93 

=:=-:. Sou,.i;e Nat1onot Accounts StotrStiics rrOf""'I UN/UNSO 

~ -:-. -:-.-: [shmatN D)' U"'OO/PPD/IPP/Ci.O 

1985 

136691 
16368 

21 6 

33494 
109 

2U86 
59391 

769 

59 
15 
26 

77252 
31850 
I 1676 

4 04 
78 

0 37 
16 1 

2107 
250 
108 
379 
157 
•O 
24 

I 154 
285 

2230 
15 t1 

841 
1090 
396 
122 
225 
334 

7 I 
124 
510 

1185 
33 I 

204@ 
JtM 
2 I 32 
3153 

•OO 
87 

1990 

15 tt33 
17932 
20 5 /e 

35472 
tt5 

54393 
122317 

726 

56 
t5 'e 
30 le 

168594 
74972 
25098 ;e 

2 93 
57 

o 60 
15 7 

424 I 

668 
239 
664 
261 
52 
27 

3033 :e 
6U 1e 

5418 
3464 
2259 e 
252: /e 

928 
269 le 

•65 1e 
866 /e 
120 /e 

309 
1229 
2 192 

758 
U55 
6•39 
•316 
7 188 
1173 1e 

:88 t 

GDP~' cap•ta (10CJOl)/c 
1a.o~-=_:_.:.c..:__:....:...._:_;..::.:;_ ___ --:,_--.., 

17.2 

,,_. 

1~-· 

14.I 

7! 77 7t 11 113 a! 17 ., ,, tl 
YMr F orecost5 

,,.1-··~··· ... -·· "' .. ,~, <•: 

:15.6, 

2l.I 

1~ 11 11 11 1J •~ a7 at t• 9l , .. , 
llu~'n~d~u~~-•·-~~·~pr_od;;.::cu~<~t·_o_n_.n_d~•~·-(~1~9~8_0_•_1_00_,1 ___ ~ 

,,. 

108 

IOl 

15 71 7' •• ll " 17 It •• u 
,,., F O'tCOSf' 

A-95 

.. 



)OIITZERL~NO 

.... ~_s!••o str.,ct ... ~oi C"'0"'94' 
'"'-de-• c• wO•ue" ocJde-d •99')a •.JC 

Je: 

/ 
~ • TI!: 

' - l ! ~· 

J• 
JJ K .. , 

!980-198!> ~·00 

T98~-T990 
roRECASTS 1990- t99J 

GOP- ..... -:: •t"~ons of rgao-ootTc1rs· 

?i!!r :c1cntc1 !'i6C-d0Tlc1rs1 na..c 

~utc1ct,.rrng snc1r" ~ ·nc1 currer"t pr1ces1 

"ANUFACTURING: 
'll'cli.-e cldded I"'!.,,.:: 111lhe>r'S of r~ao-0011i1rs• 

:r";1.$~~ •cJJ orodl;Ct 10f'I 1n<Je• 

••':;e a.oo~ a1TT1ons of 001:c1rs 

'.iross :J1.-tout 1•1>1T,ons of dOTTars' 

E.DQ'.07-er.t t"OuS¥idS · 

-PROFITABILITY: oercl!Ot of ~ross cutpu! · 
l""~t!t'"'f@Olclfe TMC>u.f 

·•~s .ir-: sc1Tc1r1es 
Jper,i~t"Q: Sur"Ol•.JS ·~, 

-PROOUCTIVITY: :lol lars · 
jross :Juti:>ut 

-.c1·.je ao~ 
,..," .. age •i31Q'! 

-STRUCTURAL INDICES: 
St,.·~ct• .. ral :n.,,~ 9 5-';eclr c1,.-erc1qe 1n cseqrees 1 

as a O"'Cl!OUQe of a•eraqe 9 rn 1910-1975 

"""' ~ro•t" r,ai~e 9 
J~g:rtt .:Jf S~T.l11z.lt1on 

-VALUE AOOED: •" 1 •ans of <101 lars' 

11' ~:Jod oraciucts 
) T J Sr.,er •QeS 
J '4 •ocacco pr~<1ucrs 
J~ 1 "e•t, ies 
1~2 ~ar '~:) .lQp.irel 
JZJ le.lt,,er •nj *\Jr proaucts 

Ji' ~:lot.ear 

JJ ~ •cod dl"ld .ooo proai..Jcts 
332 i::_.r""11f.~re dnd *·•~•j .. es 
]j ! Pacer dne C),lper crlJduCtS 
J'~ ., .. ,.,t ,,,q .l"d OuDl t'),h•nq 

315.! i""dusfr:.11 ~"'@•ic.llS 
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l48 :e 
tOJ :e 

o ... 

1

CoP per cap•la ( tOCJOll/c 

0.11 

0.71 

I 

::1 
0.111.1.....~.,....~_,..~.,...~ ...... ~~~ ...... +-~~-

U2 

106 

.. 

75 77 79 II 13 85 87 19 91 93 
Tear 'ore<:osts 

75 77 79 11 IJ 15 17 19 9• 9l 
Yeor 

10~~--,-.,-~_,..~.,....~ ...... ....-~ 
1' 11 It It ll ll 87 19 91 U 

Yeor r')rei:..osf5 

.. 
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&FWl!IS T All 

Gil' ".Ii : ,. •. '1 '.Of' '9SO-oo ·:•rs· 
$-,.~ ... ... t:e ; n•.: .. ,... c~•ta ·r !9IQ-d0' 1,1rs · "~·: 

IN&: .... c: •r •• i 7 'Of'! •980-CIOt !.11rs 
J-.,.~,,_ ... te ~ n~.c 

IQnuf..;t_.,.,,.g ~~,., ~.: .. ·n1 .. c~_rren~ pr tC'S 

AtlAlllA 

GOfl· !"1.1.C • n'! ,.,ttton t980-CI01 l.11rs · 
(irJ•tP'I ri1te : ni1.c 

Per COl)•t.11 •r l980-CIOT '•rs· "".ii.C 

llVA: n.a.c ·!., a1ll!~ t9&0-ao11.11rs · 
Gr::wth ri1te ~ n•.c 
_,u.f~tu,.1,.g $~re _:...: jn.a.c~r!""ent prtc;if~ 

GOP: n.1.c. :n •TTT1on t980-ao11ars· 
Gro•tl"I ,.ate , : , 1r•.c 
Per CoiP?til ,.., 1980-e30J '.ars · -n.1.c 

MVA; n.i.c. 1n et11ton t98Q-d01l.1rs· 

Growtri ri1te : · n.a.c 
~riuf.acturtng s~re .1... ;n-1.current 

BAHRAIN 

GDP O,jl C tn ., : 'ion 19&0-0011.11rs 
::i;"'tJ•tti rate '· ri.a. c 
P~r cao I til '" 1930-oo 11 ars · 1n•.c 

ICVA: no1.c 1."'I •tlt1~ 1980-dc I !~rs' 
Growth rite ·:;. · ·na.c 
fll.ani..factur ,.,g snare ·.1.: , n.a,.currerit 

mm 

GOP na. c 1n ., 111on t980-CI011.11rs · 
Gro.tri rate . ' . na.c 
P'~r capita •n 1950."°11ars · 1n.11.c 

ICVA. "• c 
U'I ., J J 1on 1930 -"° 11 •rs · 

G:rowtl"I rafe ·.:., 1 na.c 
M¥'uf ac tur 1ng snare ·. 4. /"a.cur,.ent 

1£11111 

GO' 'na. c ' tn ., tt l()f"I 19ao-"°11.11rs 1 

c,r.,•th ratt~ . i' /na.c 
Per capita · 1n 1980-dOT l•rs' 1na.c 

'4VA ·,,a.c . "'~ •· 11 ion t930-d011•rs, 
Gro•tri rate · "4 tna. c 
W.nv'acturi,,g sn,re .1..' /na.current 

pr1ces 

pr ices 

pr ices 

prices 

1'10 

~z 

-J ,. 
Zl9 a 

272 
-6 06 

190 

2J7J 
6 29 

888 t 
912 

6 oa 

19§0 

tJ20 
-l 17 

6255 0 

1980 

3072 
0 2• 

8827 2 

•93 
-3 38 

16 2 

121!1 

171 

' 39 
1172 6 

22 

" 91 

" 6 

21!1 

1163 
t~ 16 
336 1 

18 
-3 '7 

11 5 

Fnr 'lOU"r.tS. 1001no1es ana c_,ts see ··rtteM1ca1 notes 

JBS 1912 1"10 ltil 

use t()4' ~9'2 ti~ 

l 5l -7 t() -z t5 5 00 
306 5 ::!~1 J 2'6 2 Z52 z re 

258 zsa 2•0 ~~ ,., 
0 63 -5 96 -7 CZ -2 tJ ,., 

lB5 •m 19CJQ l'J'Jl 

i1n J070 JOTO 2540 /e 
! ta 2 Ot -0 01 -It 00 ,., 

'}It 9 962 5 9tt 9 796 5 'e 
ti 11 !JOt tJSO 810 ..... 
1 57 5 63 J 50 -tO 00 .'e 

tBS 191!9 l'J'JO l'J'Jl 

1709 1977 2036 2021 :e 
lJ 51 ' 00 J 00 -o 77 :e 

7JJ5 6 7908 0 8016 9 7831 9 'e 

19§5 1919 19CJQ 1991 

2902 3293 3385 3336 le 
-3 9• 2 50 2 80 - ' u 1e 

67'8 r 6599 • 6535 3 6197 6 le 
•57 1•1 820 8H if! 

-16 13 2 t8 9 66 3 31 if! 

10 0 18 3 

), 
.. j 

m~ 12112 12211 1m 
183 2'8 278 296 le 

2 25 5 7() 12 ~o 6 27 le 
1093 2 13'8 8 1'81 2 1582 • /e 

21 25 27 29 ie 
0 89 8 07 6 58 6u 1e 

9 7 9 ' . 
._ 

12U 1212 i<J90 1921.____ 

1225 1227 "2&8 12'2 1e 
-2 •7 -1 •O 3 30 -1 01 I~ 

307 3 273 3 27' 0 26(J 1 /f! 

129 86 91 91 /e 
1 3• -5 09 5 83 0 51 If! 

7 ~ 8 8 

., !he 1>e91M •nQ Of ,,, '~ Anne• 
;, ,, 
, 
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1'}§0 l'.!8S l'.!82 l'J'JC l'J'JI 

GDP ·a : •5: "5:! a·· 838 865 e 
:;·~ ..... -1;~p "'.l : :! 5• 5 57 33 : 23 3 2• .. 
::-" .. =~· .. ,j ·- ·~·>:x::·:~ .. s "!• c !36~5 ~ T3!9Q Q !& •37 9 'U53 5 !&92 1 7 .. 

MV& -tl : .,.. •· · • ·Y ·~::;-.:ic: ·.rs 10: 'l8 TC7 109 t tZ .,. 
::· :.~ ...... ~e' .... • 6a l a: ' JO ' 9' 2 66 ... 

~TAM 1'JIO 1'.!85 !'J§'J 1'}'.!0 l'J'Jl 

GOP .. : .. •· i! ·or •93Q-OOT r•rs 142 196 21• 286 308 .. 
jr-:; •• ,.. ... ~e r-:.•.c 1 7 63 3 59 3 8• • •O 8 00 .ce ··- =~·"• 

.. "=}8.8-:l!:Jt T•rs '"!•.c TTJ 6 "' ' 18• • 183 5 199 6 . .. 
MVA -.1 . .: ... a:'.'',)(' '%0-00IT•rs· 5 TO 19 21 22 .. 

l·::i.•i-- "'•!~ '·• -0 '9 12 28 36 02 8 78 • 00 .. 
M.l"_;ac_•'";i snare . ""•.curr~t pr1ce-s 3 2 5 • 5 6 

~ DARUSSALAM 1'}80 l'J85 198'.! 19'.!0 l'J'Jl 

GDP .. : 'If'' T '.JI" 1980-'lo TT ars · •6•8 "15 3822 3776 3659 . .. 
; ... J•!'"" "'a!e ntt.C _, 00 0 73 2 50 -1 15 -3 " .ce ... :A:'!~ '" t980-d01 !•rs· r!•.c 26063 0 18267 7 1'613 5 "150 ' 13176 5 ... 

llVA .,a.: a· I l •or r98Q-001 rars · 57l 339 367 367 356 e 
J .. J.t"" ,..ate- •• c -8 35 -5 •2 2 •9 0 09 -3 03 e 
~"t~i a.:·u~ ·~; ~!""!.,.!! . n•.cu'"'"ent pr tC~S II 8 10 I 9 3 

__ Q!'E VERDE 1980 1985 198'.! l'}'JO 1921 

GDP. .. ~ ": . " "'' 1110,, 1gao-ao11ars Ti2 196 2•5 25• 271 e 
J'":J•".., .. dt,. "ld.C 3 32 8 63 5 50 • 00 6 •O e ··- :AP. ta ,, r9ao-ao r 1 ~rs· n.a. c •90 5 60• 5 681 2 691 2 ''8 2 e 

MVA "'d.: ·,.. "'1 ~ 1 •or 1gao-csot 1ars · 8 " 15 15 
:l,..J•!n r a!f" na.c 7 15 J 1 ')6 J 90 • 98 

:~ 
Maruf.ic~ur 1rig sr-.arti .' n), currf!Ot pr 1ces • 5 5 5 5 9 

' - _<;Jt]IQ_ -- - 1'}80 l'.!85 1989 1990 1991 
-------~----

GDP '1,;t ..: •r !ft• 1110,, 1q8o·e1011ars. 100'> BO• 979 9S2 978 ,e 
'"ir J•f"' ,. .ate r.a c - 7 •O 6 36 ' JO -2 JO 2 70 ;e 
Per ::ac· •a '" !~80 t1011ars r..t. c 22•5 160 2 1J6 7 167 8 168 0 e 

llVA l"l,a,r '" !IT i 1 !Of' t9SO·OO! Tars 92 69 85 83 66 e 
".jr,1•!"' ,.,.r~ '~ c - ! 2 00 5 39 J 10 -! 90 2 93 "' '-'cln1Jfacr...r •f'lg ~n,re , l"ld, c~rrent pr' ces 10 6 IT 6 12 2 9 8 

_.C<l!l.~.QL -------------· 1280 ~_1'89 1990 1991 

GOP Mel,::, •n 1t111I1()r 1980·dol l•rs · 139 11n 192 198 200 1e 
Jr:-,..,,, r att , n~. c 1 2J 2 J' 1 00 3 00 I 2J :e 
Per cac' 'a •r 1930-001 'ars · na.c 353 5 367 6 l61 1 359 I 37' 5 1e 

HV~ •a c •r 1'11• 1' 10'1 '980·001 tars. s 6 8 8 8 :e 
(1rc•'"'I •ate na ~ 78 3 52 • II J 68 2 69 it 
Manl;faC'l1r1ns; :;r·are , na,current pr 1 ces 3 8 3 1 3 8 
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( 

OJIBQUTI l'MO 19§5 19§9 1990 l'nl 

GDP ... ,,, :: .... •·'i•or TgaQ-OC!lars 339 357 389 397 410 le 

jr::•"."" ... ate "" c ~ 7Z 0 85 I 00 2 00 3 15 le 
p,,.. c~ !ii .... rS8Q-oc''•rs n•.c It 16 3 1()()4 • 978 5 9if 2 962 5 1e 

MVA -:41_:; •,-: •''·':ti° '980-C:SO' i,1rs 34 36 41 43 45 :e 
:; .. ~.':,.. ri1!e "". c 2 98 0 •9 ti 49 5 10 4 38 le 

8 4 ~ 3 -- -- ---- -~r-~f~t~r-uig sri.aire --~- ~·n.i .. Cul"'l"'f!f"tt_ pr1c's 

EQUATQ!!IAL G!JINEA 1910 19§5 1919 1990 1"1 

GDP: ~•.c ,. ., TT tQr. '980-001 !~rs 43 49 52 54 56 :e 
Uro•th r•tl! ~ r,l.C 9 14 31 -~ 76 3 14 5 26 le 
Per cac1ti1 '" 198Q-0011ars · n•.c 198 9 157 2 150 5 151 J 124. 4 le 

MYA ni1.c ll, etT 11on 1980-0011ars · 0 0 0 0 le 
Uro•t"" r-t.:.te ·ni1.C -9 33 4 27 l 76 J 90 0 43 le 
Min1.;fi1ctur1ng sn.ire _..:._ .~:ni1.cu~reot_JJr'~'s __ l ,8 l ~- -- ------ ---

FRENCH GUIANA 19§0 1985 1289 1990 17'1 

GDP: ni1.c '" •tT I 10f"t •980-dO 11 ars · 183 189 194 1\17 196 /e 
Groctn ri1te • :1• • ·riiii.C 0 00 -o 35 0 57 1 63 -0 55 le 
p~,.. C~tt~ '" 1980-001 lars · :n.ai.c 2649 6 2280 0 204 l 5 2011 J 1960 3 /e 

MVA: n•.c 1n edT1on 1980-00l lars · tt 10 It t1 12 /e 
Ura.tri r.ite /na.c 4 68 3 02 l 30 a 05 11 /e 
Minufact:.ir 1ng sn~re .:< ;na .. current pr1~1!~ 

FRENCH POLYNESIA 1980 1985 1289 1990 19'1 

GOP "14.C 1"i •11T1on 1980-001 lars · 1260 1767 2165 2276 2285 le 
Gro•t" rate na.c -2 93 5 35 3 00 5 11 0 40 ie 
Per cap' ta '" 1980-do 11 ars - na.c 84,8 8 10042 5 10826 1 I 1048 2 12418 7 le 

MVA na.c 11"\ 11Tl l 1()('1 1980-001 iars · 83 127 171 183 189 /e 
G,..o.tri ,..Ate na.c I 71 -1 09 7 62 1 12 3 49 /e 

::-:~ 
M.csnuf actur 1ng snare .. 1na.c~rrent pr ices 6 6 8 J 

.. 
w!.!ADnQ!.!PE l':!I!! 1211:! 1212 1222 1221 

GDP: na. c '" 1111111on 1980-;lOl lars · 1387 1412 1765 1873 1873 /e 
Gro•tn rate l"lt1. c 

-· 66 
-0 76 • 50 6 09 0 OJ le 

Per cap• ta · 1n 1980-dol lars • Ina. c 4240 7 4226 4 5 176 1 5459 2 5541 9 If! 
'4VA: na. c '" 1111!l10f'I 1980-dol lars, 92 105 112 lU 113 /e 

Grn•tn r.ite i..· •na c 1 2 I J 14 1 35 1 56 -0 92 /e 
Manuf ~ctur 1rig Sr"!are - ' 

,.na,currtnt pr.ces 

G\JINEA 1211!! 1211:! 1982 1222 1221 

GDP: n.i.c , 1n "'1lI1ori 1980-do 11 ars · 1897 1807 2106 2190 2267 
Growtri rate , ~; • /l"la.c 5 60 3 89 • 11 4 00 3 50 
P!!,.. cap1 ta · 1n 1980-dol lars · 1na.c •25 1 362 2 376 9 381 0 410 9 le 

MVA. na. c '" •1l11on 1980-dol l•rs · 60 76 66 68 10 le 
Growtn rate 1 J. • na c 2 70 33 33 3 87 2 90 2 93 le 
Manufactu"'1ng Sr'lare ·); /t'la,current pr.ces 2 9 2 0 

~or \OU"Ces. footnotes •nd COMf!flts see "Techn•cal notef at the oe.;1nn1n9 of tri1s .anne111 
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_._.,-.'l=·..:..t 

GUINEA-IISSAU 1980 12§S 19§2 1"0 1'121 

GOP :"I.I c 1n 8ii~T.;)l'l ·c;.ao-00 1 iars t54 171 ::? tl 2 t8 zi 1 :e 
U.,.:J•!'°I P"liH! ~ "a.c -4 t9 -z JO 5 00 3 (14 t u .'I! 

Pe• c1ia1~a ·n !g.gQ-::30 ! ! ars · na c 193 6 ;95 7 223 7 225 9 22: 0 !j! 

MVA. ,... = 11"! •~ t t 1on 1 980-Ck:ll tars 3 3 2 2 : .I! 

G,..o.tn ·•te -. ·na c -5 IQ -5 96 4 23 1 2; -0 28 /I! 

teir.l.i'~~ur1ng ~~re 1.~~ .' "•--c:ur,.t-:it pr tees ! 6 1 6 

~A 1910 1215 1212 1220 1991 

GOP: .na.c - 11lt:>n 1980-do ! tars· 591 494 4~ 436 462 
~,.O•!" rat~ na.c t 66 t 02 -3 50 -6 21 6 00 
Per cac.n ta '" t980-aot Jars• na.c 778 2 624 3 584 8 547 8 573 8 le 

MVA: na.c . 1n •tl t 1on 1980-ao11ars · 64 45 38 33 33 /e 

G'"O•t"' ,.ate · l' na.c 0 76 -3 t3 -10 9t -It 99 -o '4 /e 

IQnufat;:t~r 1ng '~r' ''' fna.current pr1~'~- t() 7 t1 !i t3 5 

HAITI 1980 1215 128'1 1220 1991 

GOP: "'1.1.C · 1n •1 IT1on 1980-oot tars, t437 tJ&.j t405 t394 "383 
G,..o.tn riite · :: • .' na. c 7 34 0 26 0 87 -0 76 -0 81 
Pe,.. c~1ta '" t980-ao It ars 1 ·nii.i: 267 5 231 8 220 I 2 t4 t 209 2 /e 

HVA: f"fi.C , '" ., , , 1on t980-aot Jars· 274 228 221 220 215 le 

C.ro•t"' rate , >. 1 ,na.c 14 68 -2 89 0 90 -o 51 -2 43 1e 
... nufacti.Jr 1ng ~riare -... . • na.cu.rr~t pr IC~S t8 3 t6. 0 

KOREA. DEl!QCAATIC PEOPLE'S REPUBLIC 1910 1985 1289 1220 1991 

GOP· na. c · '" ., , , ion lga()-dQl lars 1 t273Q 20368 25205 26618 'P126 1e 
Gro.tri rate , na.c 9 89 9 59 5 88 5 60 5 29 /e 
Per c,io1t,a • 1r. t980-~o 1 1 ars ' /na. c 697 z 1024 t t t79 6 1223 5 t257 a 1e 

MVA. na.c '" '" l T ion t980-d01 tars· 
G,..o•tr' riite ' /na.c 
Yanufactur mg snare ..-.: 1 n•.current pr 1ces • 

::~ ~ 
~ ... 

1 

~AQ PEQP~~·s Qf!!!KRATlt RfPU~Llt l'MQ 1211~ l2112 122!! 1°21 

GOP :n• c ,,, •1 l lion t980-d01 lars • 462 66t 828 901 959 /e 
Gro•f P'I r•te ··1.' n.i. c I 70 9 83 6 50 9 IV 6 15 1e 
Pe,.. capita '<n 1980-ao 11 ars' 1 na.c tu I 183 8 206 a 218 5 230 3 ;e 

HVA: na. c . 1 n 11' 111 on t980-oot lars • 23 29 3t 34 38 /e 
Gro.tri rate ·I.• :na.c 7 94 I 99 4 83 9 70 11 99 1e 
Manu'aic~ur1ng sriare ._,:_, 1na_.current prices 

LESOTHO 1280 1985 ____J2112 122!! 1221 

GOP: !•a.r. . 1n •1I11on 19aO-dOl lars • 368 397 4&9 525 553 1e 
Growfrt ra•e ;: ' . na. c 8 63 3 24 2 09 7 25 5 39 /I! 

Per capita '1n 1980-(IOl lars • ;ni,, c 274 6 257 9 283 7 295 7 297 1 le 
HVA: •na.c 1 1n ''" 111on 1980-dOl lars • 24 42 70 77 

Growtrt rate ,;_. 1na c 16 00 4 05 8 01 9 98 
tqr.uf.1ctur 1~g sh.J,.'! ·.I< /na.curren• price~ 5 6 9 0 
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1910 1905 19§9 lm 1921 

GOP ·~ : :•01 19" 2231! 2308 23ZS 
'.ir:•t"" .. .i!'~ .. il.C : •6 -8 82 5 ?0 3 10 0 90 
o-~ .. ::.ICPUI .,., r980-dQ .. Jir'S "il.C '99 0 139 6 U6 9 "7 5 tu 3 Ir! 

!llf'YA ... ii.c • .., erl'•Of"I ~980-clc!~Ji,.S ~59 33• 't6 '3• •53 if!! 

~,.:•t ... ,..~e : ""•-c 3 25 - II 98 5 00 ' •O ' 33 ,f!! 

l&iru.~ ,ictu~ ""'S S"•re :: __ "• .. c~rrent pr ices 33 ; 1•-~ 

MYANMAR 1950 1'185 1989 lm 1921 

GOP· .,. : Trl •11l10f"I 1980-0011 ars 5851 7'73 &887 7238 7636 . ., 
~ro•t"' r•te na.:: 7 9• 3 20 7 36 5 10 5 50 .,,, 
p~, :,ic1ti1 •n t980-oo 11 ~rs' :n•.c l73 0 199 I 168 7 173 7 179 ' 

,., 
MVA ""•.c ,., •TTiron t980-001 l~rs · 558 72Z 67• 721 755 .f!! 

J"Owtl"I rate .. na.c 7 •6 2 u 12 •C 7 00 ' 73 if!! 

lQnu'•c:tur r.,g snarl!' ~ . na .. curret:it pr1;;_'~- 9 _5 9 9 -- 7 ' 

NAMIBIA 1980 1985 191'9 19'10 1921 

GOP: ra.:. • T,, •t 1 JtQn 1980-00llars• 2007 1871 203• 2156 219• If!! 

~':l•tn rate ·- ,,._c 0 18 0 00 0 20 6 00 17' .. ., 
Per cao It. '" t980-do 11 ars · n,l.C 1535 6 1232 0 1178 6 1210 0 1133 I if!! 

MVA· "•· c tn •t 1 ! TOf'I '980-acl tars· 79 83 87 92 
G,.-o•t'"' riite na.:: -u 65 -3 5• 3 6• 5 91 
lQrufactur 1nq sri.ire ~ . "•~current pr1c~s ' 0 ' 3 

NEPAL l~,MO 12§~ 12§2 1221:! 1221 

GOP· ,., •. c Hl Ill l l 1on 1980-00l'ars 19•6 2•71 295 7 3016 3 uo 
Gra.,.,., r•te na c -2 32 6 15 2 30 2 00 ' IQ 

Per capita '" 1980-ao 1 1 ars · na. c 1 J, a U6 l 158 2 157 ' 159 8 ,., 
MVA ·"·•. c Tn 111TI1on 1990-ao: tars 83 108 110 110 TU e 

Growt'"' rate· •.. ,na.c -8 2' -9 86 _, " 0 •9 3 08 ie 
M.anuf..icturtng sn41re .::.· ;na,current pr 1ces ' 0 ' 5 5 5 

\, ~ 
~ 

• 

\ NtTH~RLANQS ANTIL~~~ ANQ AA~DA 1212 121~ 1212 122Q 1221 

GOP: na.c 1n •1Il1on 1980-00l lars 866 829 938 1003 1022 /e 
Growtr- rate , na.c ' 06 -2 07 1 5• 6 99 1 86 le 

Pe,. cap, ta · '" 1980-dO' :ars :P'\a.C •'141 6 •555 5 50" 1 5336 2 5160 8 /e 
MVA na. c HI •t l l 1Qn 1980-dOl lars 75 73 80 81 83 /e 

'jro•tl"I r~te " 
1 na. c ' 68 3 03 I 30 1 93 2 46 1e 

IQnufactuf" •ng snre '.1:: • na,currtnt pr ices 

NEN CALE®NIA !28Q 1285 1282 122Q 1221 

GOP: ·na c 1n •1Il1on 1980-ao 11 ars' I 182 1172 1832 2075 2'90 1e 
Growt" rate · ~: 1 na. c -0 •O ' 51 10 9!i 13 26 19 96 Ir! 
Pe,. C•P1 ta '" f'.l80-ao1 ••rs ln•.c 8U6 1 7663 3 11104 9 11353 2 14731 5 /e 
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