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Preface 

In 1988, world industry grew at a faster rate than in 1987. This upward trend had been foreseen in Global 
Report 1988189 even though the prevailing opinion at the time was that the economy would slow down. That 
acceleration, although welcome, was unevenly distributed among the various regio&, and the developing 
economies grew at a slower rate than the developed economies. Indeed, current signs clearly point to a 
slow-down in 1989 and little movement in 1990. Fears of inflation may well lead to ar. even more severe recession 
unless care is taken ~:> move the global economy forward in an internationally co-ordinated fashion. 

To that end, the United Nations system is drawing up a new international development strategy for the 
coming decade, the Fourth United Nation~ Development Decade. In the 1980s, the Third Development Decade, 
economic performance in all .-egions was disappointing. Despite a continued upswing for six years, growth 
performance was moderate compared to the 1950s and the 1960s. The universal optimism of the mid-1970s when 
the Lima target was adopted seems a far cry from today. By 1988, developing countries bad attained a share of 
only 13.8 per cent in world industria! output, and, if current policies continue, they will probably only achieve a 
share of 17 per cent by 2000. 

Given this failure to achieve economic targets, many people are advocating the relegation of industrial 
development from its place as the primary objective of international co-operation. Indeed, some people maintain 
that economic development bas failed to fulfil its promise of enhanced individual freedom and improved quality 
of life for the masses in developing countries. Whereas mistakes have been made in the name of economic 
development and industrialization, it cannot be claimed that Europe fared much better. Even today, after mo.-e 
than a century of growth, abolition of poverty still ranks high on the agenda of developed countries. ll would 
come as no surprise, therefore, were the new international development strategy to emphac:ize the q•1alitative and 
quantitative aspects of economic development and focus on the ''human dimension .. of development as its 
overall th~me. This will serve as a reminder that industrialization offers a means of achieving other social and 
economic goals, while human resource development in the form of expanded primary education, improved health 
care, shelter, sanitation and food, along with improHd development strategies that ensure expanded employment 
opportunities, represents both the basic objec;tjve anJ a means of achieving those goals. 

The human condition in the South is in disarray. This is not attributable to over-industrialization, but to the 
low and slow growth in recent years. This holds especially true of" those rc.;ic-ns that are victims of high real 
interest rates, mounting debt service charges and reverse flows of capital from the South to the North. In 
addition to being inadequate to achieving the modest target set for the end of the century, industrial r.-owth is 
also very unevenly distributed throughout the South. 

As I embark on my second term of office, I am doubly conscious that UNIDO h...: the challenging task of 
proposing bold but practical solutions to the urgent needs of the next development decade. Ever since its first 
issue in 1985, the Global Report has studied the need for a more effective strategy for South-South co-operation. 
In Global Report 1989190, a .. tratcgy for South-South co-operation is outlined. In designing this strategy, 
UNIDO has drawn on world ndu~try's experience of markets. The globalization of industry and the emergence 
of an international division of labour with the dispersal and integratior. of manufacturing provide lessons for the 
burgeoning industrial economics of the South. As they pool their markets and co-ordinate their production 
capacities by outsourcing components and ;:>arts, ihe economics in the South, especially those with weak 
industries, ~an seize valu.1ble opportunities for technological learning and acquiring manufacturing know-how. 
In kccpi;1g with normal practice in UNIDO, this strategy has ~ecn drawn up on the basis of a detailed ar.d 
concrete examination of facts. I trust it will be found useful in furiJ, .. ring industrialization and moving us rnore 
firmly towards the Lima target. 

DOMINGO L. SIAZON, Jr. 

f>irutnr-(itnera/ 
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Preface 

f, 1981t l'industrie mondiale a progrcsse plus \·ite qu·en 1987. comme on le prhoyait dans la linaison de 
1988/89 du rapport lndi.strie el t!he/oppement dons le monde. alors que !'opinion generate a l'Cpoque etait qu'il y 
aurait ··atcntissement de reconomie. Celle acceleration. dont ii faut SC fcliciter. a malheureusement etc rcpartie 
inegalement entre lcs diverscs regions. et lcs economies des pays en devcloppcment ont cru plus lentement que 
ccll:s des pays dcveloppes. En fait. certains ;ndiccs montrent clairement un ralentissement en 1989 et un quasi
immobilisme en 1990. La crainte de l'inflatio'l risque de provoqucr unc recession encore plus grave. a moins 
qu'on re vcillc a faire progrcsscr reconomie mondialc de fa~on coordonnec a rechclon international. 

A ccttc fin. le system~ des Nations Unics ctablit unc nouvelle strategic intcmationalc de devcloppcm~nt pour 
la dccennic a vcnir. qui scra la quatrieme Dcccnnic des Nat;ons Unics pour le dCvcloppcment. Dcpuis le debut de 
la troisieme dcccnnic pour le dcveloppcmcnt en 1980. lcs resultats ob:.;nus dans lout's lcs regions sur le plan 
economiquc ont etc dccevants. Bien qu·i1 y ait cu progression constantc pendant si'. ans. ta croissancc a etc 
moderce par ra;>port a ccllc des annccs 50 ct 60. L·optimismc universe: 4ui rcgnait en 1975. lorsquc robjcctif de 
Lima a etc adoptc. semblc bicn loin aujourd'hui. En 1988. la part des pays en dcvcloppcmcnt dans la production 
industriellc mondiale n•aucignait encore quc 13,8 o/c ct s1 lcs politiqucs actucllcs sc poursuivcnt, cllc nc scra 
passec qu'a 17 o/c d'ici a ran 2000. 

Etant donnc que !cs objcctifs cconomiqucs n'ont pas etc attcints, nombrcux sont ceux qui prcconiscnt de ne 
plus faire du dcveloppcment industriel le princ:pal objectif de la cooperation intcrnationale. En fait, certains 
soutiennent que le dcveloppcment cconomique n'a pas Lenu scs promcsscs ct n'a pas signific une 1ibcrtc 
individuelle accrue et une qualite de vie amelioree pour les masses des pays en developpement. Si des erreurs ont 
etc commiscs au nom du dcveloppcmcnt cconomiquc ct de !'industrialisation, on r.e pcut pas <!ire que !a situation 
de !'Europe soit bien mcilleure. Mcme aujourd'hui, apres plus d'un sieclc de croissance, rabolitio!l de la pauvrcte 
est encore en bonne place a l'ordre du jour des pays devcloppcs. Nut ne scrait done surpris si la nouvelle stPllc~c 
internationalc du dcvcloppcment mcttait !'accent sur l~s aspects qualitatif ct quantitatif du developpcmc::nt 
economique et avait pour theme general la dimension humaine du devcloppement. Cela cor·ribuc a nous 
rappeler quc rindustrialisation permet d'attcindre d'autres buts sociaux et economiques tandis que la misc C!", 

valeur des ressources humairaes que representent un enseignement primaire elargi, de n.eilleurs soins de sam..: et 
conditions de logement, unc mcilleurc hygiene et une meillcurc alimcntation. ainsi quc des strategies de 
dcvcloppcmcnt micux con~ucs qui assurcnt des possibilites d·cmploi plus nombreuses, represcntc a la f,"lis 
t'objcctif de base ct le moycn d'attcindre ccs buts. 

La condition humaine dans !'hemisphere Sud n'est guere brillantc. Cela n'cst pas imputable a un exces 
d'industrialisation mais a la croissance faible ct lente de ces dcrnieres annee<;, surtout dans lcs regions qui 
souffrent de taux d'intcrct reels cleves, d'un service de la dcttc de plus en plus lourd ct du rcnvoi des capitaux du 
Sud vcrs le Nord. Outre qu'clle est insuffisantc pour atteindre l'objectif modeste fixe pour la fin du siecle, la 
croissance industriellc est tres inegalcment repartie dans le Sud. 

Alors que j'entame mon. deuxieme mandat, je nc suis que trop conscicnt de la difficulte de la tiichc devant 
laquelle est placce t'ON UDI et qui consiste a proposer des solutions hardies mais pratiques aux besoins urgcnts 
de la procha:ne decennie du develcppement. Des sa premiere livraison en 1985, le Rapport a traite la question de 
la strategic de cooperation Sud-Sud plus efficace qui est necessaire. La livraison de 1989/90 prescnte une strategic 
de cooperation Sud-Sud. Pour la mettre au point, t'ONUDI a fait appel a l'experience des marches de l'industrie 
mondiale. H faut que lcs economies industriellcs du Sud qui commencent a prendre leur essor tirent une le~on de 
la mondialisation de l'industrie et de !'apparition d'unc division intcrnationalc du travail, avcc Ia dispersion et 
l'integn>.tion des activitcs manufacturieres. Fusionner !curs marches et coordonner leurs capacites de production 
en acl;ctant a l'extericur des composants ct des pieces detachees permcura. en effet, aux economics du Sud, 
surtout a celles a;·ant des industries faibles, d'apprendrc de nouvcll~s techniques et d'acquerir le sa.-oir-faire 
ncccssaire pour lcurs industries manufacturiercs. Scion sa coutume, I'ONUDI a etabli cette strategic en se 
fondant sur un examen detaillc et concrct des faits. Je suis sur que cette strategic aidera a promouvoir 
!'industrialisation et a nous faire pro~resser fermemcnt vers l'objectif adoptc a Lima. 

Le Directeur general. 

DOMINGO L. SIAZON Jr 
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Ilpe,m;HCJIOBHe 

R 1988 I'OAY TeMDbl pocra MHpOBOI'O npoMblwneHHOI'O npoH380.QCTBa 6btnH 6onee BblCOKHMH, lfeM 

B 1987 ro.11y. TaKaJI TeHJ:{eHl..{HJI K OOBblWeHHIO nporH03Hpoeanacb B • .fno6anbHOM AOKnal{e 3a 1988-

1989 I'Ollbl". XOTII B TOT MOMeHT I'OCDOACTBOBanO MHeHHe. 'ITO TeMl'ol pocra 3KOHOMHKH CHH3JITCJI. 

XOTJI nKoe ycKopeHae J1BJ1J1eTCJ1 nonolKHTeJlbHblM J1eneH1teM. ot;o HepaeHoMepHo AJtJI palnH'IHblX 

perHOHOB: pocr B pa3BHBalOIUHXCJI crpaHax OTCTaBan OT pocra 14 pa3BHTblX crpaHax. KpoMe TOI'O, 

DOCJlel{HHe DpH3~aKH 'leTKO yKaJblBalOT Ha 3aMel{JteHHe TeMDOB B 1989 ro.Qy H He3Ha'IHTeJ1bHoe 

yeenH'leHHe B 1990 I'OAY. OnaceHHJI B OTHOWeHHH ycaneH1n1 HH<f>J1J11..{HH MOryT npHBeCTH J( eine 

6onLmeMy cnal{y, ecna He 6y.QYT npHHHTbl Mept.i, KOTOpbte o6ecne'laT cornacoeaHHoe e MelK.QyHapoA

HOM MaCWTa6e npo.QBHlKeHHe rno6anbHOii 3KOHOMHKH Bnepe.Q. 

C 3TOH uenbto CltCTeMa Opra11a1al..{HH 06i.e.QHHeHHblX HaUHii paJ:>a6aTbtBaeT HOBYIO MelK.QyHa

po.QffYIO crparemto pa3BHTHJI Ha npe.QCTOJIUlee AeCJITHJlente - 'leTBepn>e JleCJITHJ1eTHe pa1eHTHJ1 

0praHH331..{HH 06u.QHHeHHblX Hal..{Hii. B 80-x rol{ax, e nepHo.Q TpeTbero JleCJ1THneTHJ1 µaJBHTHJI, 

DOKaJaTeJlH pa3BHTHJI 3KOHOMHKH BO ecex pemoHaX f>b' JlH pa30'1apoBblBalOUlHMH. HeCMOTpJI Ha 

HenpepblBHblH 00.QbeM B Te'leHHe weCTH JleT .QHHaMHKa pocra 6bl.113 yMepeHHOH no cpaeHeHHIO c 50-MH 

H 60-MH I'O.Q3MH. Bceo6UlHii ODTHMH3M 70-x ronoe. KOr.Qa 6bl.llH npHHJITbl JIHMCKHe uenl!Bble OOK333· 

TeJlH, OTHIO.Qb He pa3.QeJ1JleTCJI B H3CTOJIIUCe BpeMJI. K 1988 rony p33BHB310lllffeCJI crpaHbl CMOrnH 

y&eJlH'IHTb CBOIO .QOJllO B MHpoBOM npoMblWJleHHOM npoH380.QCTBe JlHWb no 13,8 npoueHTa, H ecnH 

HblHCWHJIJI DOJIHTHK3 6y.QeT npoBO.QHTbCJI H enpe.Qb, TO K 2000 ro.Qy 3T3 J:{OJlJI, eepoHTHO, .QOCTilrHeT 

JlHWb 17 npoueHTOB. 

BeHAy HC.QOCTHlKCHHJI haMC'ICHHblX 3KOHOMH'ICCKHX noKaJaTeneu MHOrHe Bb1crynaa0T Ja TO, 

'IT06bl OTK333TbCSI OT npoMblWRCHHOro pa3BHTHJI K3K OCHOBHOH l..{CJIH MelK.QyHaponHoro COTpY.QHH'IC

CTBa. TaK, HCKOTOpbte fTBeplK.QalOT, 'ITO 3KOHOMH'ICCKoe pa1eHTHe ti~ ~6ecne'IHJIO o6einaHHoe 

pacwHpeHHe CBOOO.Qbl JIH'IHOCTH H He DOBblCHnO KalfeCTBO lKH3HH Mace HaceneHHJI pa3BHB3IOIUHXCSI 

crpaH. XOTI1 e npouecce 3KOHOMH'lecKoro pa1eHTHJ1 H HH.QYCTJ>Ha.llHlal..{HH, BOJMOlKHO, 6bmH nony

ineHbl OWH6KH, HCJlb3SI .rreeplK.Q3Tb, 'ITO B Eepone COCTOJlHHe nen OK33aJIOCb H3MHOrO ny'IWHM. JlalKe 

CCI'OJ:{HJI, nocne 6o.11ee 'leM croneTHR pocra, JIHKBMJ:{31..{HJ1 6el{HOCTH no-npe>KHCMY SIBnJICTCSI OJ:{HOH H3 

3KTfaJibHblX npv6neM palBHTblX crpaH. Hey.QHBHTCJibHO D03TOMY ecnH e HOBOH MelK.QyHapo.QHOH 

crpaTCrHH p33BHTHJI OCHOBHoe BHHM3HHC 6yneT yJ:teJICHO KOJIH'leCTBCHHblM H Ka'ICCTBCHHblM acnCKTaM 

3KOHOMH'ICCKoro pa3BHTHSI. a ero o6ineu TC MOH CTaHYT B nepeyto 0'1Cpe.Qb "'ICJIOBC'ICCKHe acneKTbl" 

p:t3BHTHJI. 3To .QOJllKHO HaOOMHHTb, 'ITO HH.QYCTpHaJIH3al..{HSI o6ecne'IHBaeT cpencrea .QnSI .QOCTH>KCHHSI 

.Qpyrux COl..{HaJlbHC-3KOHOM~'ICCKHX ueneH, B TO epeMSI KaK pa3BHTHC JllO.QCKHX pecypcoe B BH.QC 

pacwHpeHHJI Ha'la.T!bHOro 1J6pa1oeaHHSI' coeepweHCTBOBaHHSI 3.QpaeooxpaHeHHSI' o6ecne'ICHHSI 

lKHJlbeM, caHHTapHO-rHrHCHH'ICCKHMtl ycnyraMH H npo.QOBOJlbCTBHCM, a TalOKe 6onee 3<f><l>eKTHBHble 

crpaTCrHH pa3BHTHSI, rapaHTHpytoIUHC co1naHHe HOBblX pa60'IHX MCCT' npenc.TaBnSllOT co6oH 0.QHOBpe

MCHHO OCHOBHyto l..{CJlb H cpe.QCTBO .QnJI .QOCTH:llCCHHSI 3THX l..{CJICH. 

y cnOBHSI lKH3HH JllO.QCH B CTpaHax IOra BCCbMa He6naronpHSITHbl. 3TO Bbl3BaHO He ceepxHHAYCTJ>H·· 

aJIH3al..{HCH, a HH3KHM H MenneHHblM pOC10M B nocnel{HHe rol{bl. 3To B nepeyto oqepeAb cnpaee.QJIHBO 

J:{JISI Tex perHOHOB, KOTOpble CTanH :llCCpTBaMH BblCOKHX peanbHblX npoueHTHblX CTaBOK, pacryIUHX 

BbmnaT .QnSI noKpblTHJI JaAomKeHHOCTH H o6paTHoro noTOKa KanHTana c IOra Ha Ceeep. OoMHMOToro, 

'ITO npOMblWJleHHblH pOCT OKa3aJICJI HCAOCTaTO'IHblM .QJIJl .QOCTH:lKCHHJl CKpOMHblX ueneH, nocraencH

HblX .QO KOHUa croneTHSI, ero pacnpe.QeneHHe e crpaHax IOra 6i.mo K TOMY :lKe HCKJIIO'IHTeni.Ho 

HepaeHOMCpHblM. 

OpHcrynasr K HCDOJIHeHHIO CBOHX DOJIHOMO'IHH B TC'ICHHC BTOporo cpoKa npe6i.1eaHHSI Ha CBOCM 

nocry, JI KaK HHKOrAa paHee oco1Hato, 'ITO nepe.Q IOHHJlO CTOHT OTeeTcreeHHaR 1anaqa npenno:lKHTb 

CMCJlblC H OJ:{HOBpeMCHHO peanHCTH'IHblC peWCHHSI 3KTY3Jll>HblX npo6ncM cnenytoiuero J:{CCJlTHJICTHJI 

pa3BHTHJI. Eiue c MOMeHTa OOJ:{fOTOBKH B 1985 roAy nepeoro .. r1106aJ1bHOro AOKJ13Aa". 8 HCM 

paccMaTpHBanacb Heo6xoAHMOCTb 6011ee 3<l><l>eKTHBHOH cTpaTcrHH coTpyAHH'tecrea IOr !Or. B .. rno-

6anbHOM AOKnane 1a 1989--1990 roAbl" H"JJ1araeTCJ1 cTpaTerHJI coTpyAHH'ICCTBa IOr-IOr. OpH pa·1pa-

xi 



6oTKe TaKOH crpaTCntH K>HV..[10 onHpanacb Ha OOblT <l>YHKUHOHHpoBaHHJI MHpoBblX npoMblwneHHblX 

pblHKOB. fJI06aJIH3aUHJI npoMUWJlCHHOCTH H 803HHKHOBCHHC MC)K.llyHapo.llHOfO pa3.llCJlCHHH Tpy.lla. 

npenycMaTPHBalOlUCfO paccpenoTO'ICHHC H HHTerpaUHIO 06pa6aTb1Ba10lUHX npoH3BO.llCTB, ,!laeT ypOKH 

.llnJI .llHHaMH'IHO pa3BHBalOU{HXCJI HH.llYCTpHaJibHblX crpaH K>ra. 8 pe3YJlbTaTC 06"bC.llHHCHHH HMH CBOHX 

pblHKOB H KOOp.llHHaUHH CBOHX npoH3BO.llCTBCHHblX nOTCHl.{HaJIOB Ha OCHOBC HCOOJlb30BaHHJI BHCWHHX 

HCTO'IHHKOB KOMDnCKTYIOlllHX 'laCTeH H H3.llCJlHH crpaHbl K>ra. npe)K.ll~ ecero crpaHbl co cna6opa3BH

TOH npoMblWneHHOCTblO, MOrnH 6bl HCOOnb30BaTb l{CHHblC B03MO)l(HOCTH nm1 nony'leHIDI Hay'I• 0-

TCXHH'ICCKHX 3HaHHH H npHo6peTeHHJI HOy-xay B o6pa6aTblBalOlUCH npoMbllUJlCHHOCTH. B COOTBCT

CTBHH c 06bl'IHOH npaKTHKOH K>HH.UO 3Ta crpaTentH 6blna pa3pa6oTaHa Ha OCHOBC .llCTa!lbHOfO H 

KOHKpeTHOro pacCMOTpeHHH <f>aKTOB. R ysepeH. 'ITO OHa OKa)l(CTCJI none3HOH .llJISI coneHCTBHH 

HtmYCTpHa!lH3ll{HH H 6onee peanbHOro npH6nH)l(eHHJI Hae K ueneBblM 3aAaHHHM. KOTOpblC 6blnH 

nocraeneHbl B JIHMC. 

xii 

.UOMHHfOJI. CHA30H, MJI., 

I'eHepaJlbHblU oupeKmOp 



Pref ado 

En 1988. la industria mundial crecio mas rapidamente que en 1987. Esta tenaencia positiva haaia sido 
prevista en el lnforme Mundial 198811989 aunque la opinion predomina11te en esos momentos indicaba que el 
ritmo de la expansion economica dccrcceria. Esa aceleracion, por otra parte bien venida, se distribuyo 
dcsigualmente entre las diversas regioncs, y las economias en desarrollo crecieron mas lentamente que las 
dcsarrolladas. En realidad, actualmente los indicios sugieren de manera clara un crccimiento mas lento en 1989 y 
cscasos cambios en 1990. Los temorcs de inflaci6n pucden muy bien conducir a una rcccsi6n aun mas severa, a 
menos que se ponga cuidado en haccr adelantar la cconomia mundial de manera internacionalnente coordinada. 

Con cse fin, el sistema de las Nacioncs Unidas csta redactando una nueva estrategia intemacional del 
dcsarrollo para el pr6ximo decenio, el Cn:•.rto Decenio de las Nacioncs Unidas para el Dcsarrollo. En los 
aiios 80, Tercer Decenio para el Desarrollo, el dcsempciio de la economia fue deccpcionante en todas las 
regioncs. A pcsar de un ascenso continuo durante seis aiios, el crecimiento conseguido fue moderado en 
comparaci6n con los aiios 50 y 60. El optimismo universal a mediados de los aiios 70, cuando se adopt6 la meta 
de Lima, parece algo muy lejano desde la perspcctiva de hoy. Para 1988, los paises en desarrollo habian 
alcanzado una participaci6n de s61o el 13,8% en el producto industrial mundial y, si siguen aplicandose las 
actualcs politicas, probablemente s6lo 2.lcanzaran una participaci6n del 17% para el aiio 2000. 

Dado este fracaso en lograr las metas ccon6micas, muchos abogan actualmente porque se relegue el 
dcsarrollo industrial de su posici6n como objetivo primordial de la coopcraci6n internacional. Algunos, incluso, 
sostienen que el desarrollo econ6mico no ha podido cumplir su promcsa de una mayor libcrtad individual y una 
mejor calidad de vida para las masas de los paises en dcsarrollo. Aunque se han cometidc errores en nombre del 
desarrollo econ6mico y la industrializaci6n, no puede alegarse que a Europa le ilaya ido mucho mejor. Incluso 
hoy en dia, despucs de mas de un siglo de crecimiento, la abolici6n de la pobreza continua ocupando un lugar 
bien alto en la lista de tareas de los paiscs dcsarrollados. No sorprendera, pues, que la nueva cstrategia 
internacional del desarrollo haga hincapic en los aspcctos cualitativos y cuantitativos del dcsarrollo econ6mico y 
se centre en la "dimensi6n humana" del desarrollo como tema global. Ello servira como recordatorio de que la 
industrializaci6n constituye un medio para conseguir otros objetivos socialcs y econ6micos, mientras que el 
pcrfeccio.1amiento de los recursos humanos en forma de una educaci6n primaria extendida y el mejoramiento de 
la atenci6n sanitaria, la vivienda, las instalaciones sanitarias y la alimentaci6n, junto con estrategias de dcsarrollo 
pcrfeccionadas que aseguren mayores oportunidades de empleo, representa el objetivo basico y el medio para 
alcanzar esas met.is. 

La situaci6n humana en el Sur esta desquiciada. No cabc atribuirlo a la hipcrindustrializaci6n, sino al cscaso 
y lento crecim;ento en los ultimos anos. Esto es espccialmente cierto en las regiones que son victimas de elevados 
tipos reales de intercs, crecientes cargas de servicio de la deuda y corrientes inversas de capital del Sur al Norte. 
Ademas de insuficient-: para alcanzar el modesto objetivo fijado para fines del siglo, el crecimiento industrial csta 
muy desigualmente distribuido en todo el Sur. 

Al iniciar mi segundo mandato, soy doblemente consciente de que la ONUDI se enfrcnta con la dificil tarea 
de proponer soluciones audaces pero practicas a las urgentes necesidades del pr6ximo decenio de desarrollo. Ya 
desde su primera entrega er. 1985, el lnforme Mundial ha estudiado la necesidad de una estrategia mas eficaz para 
la cooperaci6n Sur-Sur. En el lnforme Mundial 198911990, se esboza una estrategia para esa cooperaci6n. Al 
elaborarla, la ONUDI ha echado mano de la experiencia de la industria en los mercados. Esta mundializaci6n de 
la industria y el surgimiento de una divisi6n del trabajo internacional con la dispersi6n e integraci6n de la 
manufactura ofrecen enseiianzas a las economias industriales del Sur en fase de crecimiento. A medida que 
ponen en comun sus mercados y coordinan sus capacidades de producci6n intercambiando componentes y 
repuestos, las economias del Sur, especialmente las industrialmente debiles, pueden aprovechar valiosas 
oportunidades de aprendizaje tecno16gico y adquisici6n de know-how industrial. Conforme con la practica 
normal de la ONUDI, esta estrategia se ha trazado sobre la base de un examen detallado y concreto de los 
hechos. Confio en que resultara util para fomentar la industrializaci6n y hacernos avanzar mas firmemente hacia 
la meta de Lima. 

DOMINGO L. SIAZON, Jr. 

Dirtctor (itntral 

II 11111 I 11111 11 II I 1111 111111 11 I I 11 1111111 I I II 1111 I I I I I 



CONTENTS 

Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v 
_,.- ..................................................................................... vii 

If•.......................................................................................... viii 
Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x 
OpellHCJIOBHe • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • xi 
Prefacio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiii 

Explanatory notes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . xxiii 

Introduction: the structure of this Report ......................................................... . 

Chapter I 

PART ONE 

WORLD INDUSTRIAL DEVELOPMENT· A PERSPECTIVE TO THE YEAR 2000 ..... . 

A. The world economy: an immediate outlook ...................................... . 

B. Prospects for the year 2000 .................................................... . 

C. The Lima target and the new inter:tational development strategy .................... . 

D. A basic economic challenge: the world economy on a lowered growth patJ: ........... . 

E. Productivity of investment and industrial restructuring ............................ . 

F. International competition and the cost of structural adjustment ..................... . 

G. Dilemma for late comers ......................................... . 

H. Adjustment through deindustrialization in sub-Saharan Africa: some emp ... ..di evidence 

3 

3 

8 

10 

12 

14 

16 

18 

20 

I. Adjustment towards rebuilding a more resilient base for industrialization. . . . . . . . . . . . . . 26 

Chapter II INDUSTRIAL GROWTH PERFORMANCE, POLICY ISSUES AND PROSPECTS IN 
IO MAJOR REGIONS OF THE WORLD.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 

A. North America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32 

B. Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 

C. Western Europ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 

D. Eastern Europe and the Union of Soviet Socialist Republics . . . . . . . . . . . . . . . . . . . . . . . . . 47 

E. L~tin America and the Caribbean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 

F. Tropical Africa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 

G. North Africa and Western Asia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 

H. Indian Subcontinent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69 

I. South-East Asia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 

J. China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 

K. Concluding remarks........................................................... 90 

xv 

I 1111 11 I I I I 1111111 



Chapttr Ill SOUTH-SOUTH INDUSTRIAL CO-OPERATION FOR THE DEVELOPMENT OF IN
DUSTRIAL SUB-CONTRACTING OF PARTS AND COMPONENTS.................. 93 

A. Conceptual issues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 

B. r:ilobal production and international sourcing of parts and components . . . . . . . . . . . . . . . 95 

C. Selected industry studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 

D. Devising a South-South strategy for complcm.:ntation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112 

E. Summary and conclusions...................................................... 132 

PART TWO 

Chapter n· A SURVEY OF SELECTED MANUFACTURING INDUSTRIES . . . . . . . . . . . . . . . . . . . . . . 137 

A. Machine tool industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138 

B. Semiconductor industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153 

C. Telecommunications equipment industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173 

D. Aluminium industry........................................................... 186 

E. Wearing apparel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206 

F. Soap and rlctcrgcnts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223 

G. Man-ma'.JC fibres.............................................................. 234 

H. Agrochemicals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255 

I. Plastics industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 270 

J. Iron and steel: New tcchnologic:. may hold key to the success o' steelmaking in 
developing countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285 

K. Footwear: Developing countries are a step ahead in shoe production. Which ones will 
sustain the momentum? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294 

L Newsprint and printing and writing papers: Developing countries arc forging ahead 
towards greater self-sufficiency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 I 

M. Brewing industry: Reaching out to the global markets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312 

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 321 

Statistical Anaex . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . • • . . . . . after 324 

Tables 

PART ONE 

Chapttr I 
I. I. Regional and country estimates of GDP and MVA growth for 1988 and projections for 1989 and 1990 . . . . . . 4 
1.2. Share of industrial ou1pu1 of developing countries in world total in 197S. projected shares for 1989 anti 1990. 

and growth rates 197S-1990....................................................................... 6 
1.3. A&ency baseline projections of long-1erm world growth, 1991-2000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
1.4. UNIDO forecast of long-term economic growth of GDP and MVA. regional shares. and per capita GDP. 

1990-2000...................................................................................... 12 

Chapttr II 
II. I. Distribution of MVA ( 1980 and 1987) anJ population ( 1987) by major regions of the world................ 31 
11.2. Indicator~ of industrial competitivenes~. United Slates and Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 
11.3 Sources of R + D projects of 100 firms in Japa11 and the United Stales. 198S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . JS 
11.4. Break-even points in Japanese industry with n:spect to chanaes in the yen-dollar exchange rate . . . . . . . . . . . . . 38 

xvi 



PaJt' 

ll.S. Share of base industr·~- products in tc<al sales. 1984 and 1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
ll.6. Japan·s foreign direct in\"eslment by industry and region as of 31 March 1988...................... . . . . . . 40 
l!.7. Total Japanese in,·estmen1 abroad by sectors and industry. selected years and projection for 1993 and 2000 . . 40 
11.8. Gr01.-ih rates of GDP forecast for 1989 and 1990 in EEC member countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 
ll.9. Gro111o·th rates of im·es1men1 c-xpc:ndilure. IQ88 and forecast for 1989 and 1988 capacity u1iliza1ion rate in the 

industry in EEC member countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 
11.10. Japanese direct inves1men1 in Europe:. 1986. 1987 and 19Sl-1987 cumulali\"e total . . . . . . . . . . . . . . . . . . . . . . . . 44 
II.I I. Expon market shares of the EEC. Japan and 1he United S1a1es. 1963-198S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4S 
11.12. Gains and losses in shares of upon markets o\·er 1he period 1979-198S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
ll.13. Predicted changes in extra-EEC trade under a scenario of fully integrated markets with scale economics 

realized . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 
ll.14. CMEA gross industrial production al consl<Anl prices..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 
II. IS. Types of enterprises in the t:SSR and their employees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 
ll.16. USSR shopping list for western lcchnologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SI 

11.17. Gro111o-ih of machinery and equipment investment. 1981-1986. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SI 
ll.18. Gross industrial output by major branches. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S2 
11.19. The rate of indebtedness of the European CMEA countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S2 
ll.20. Lalin America: MVA byscctor. 1980 and 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SS 
11.21. Indicators of Latin American debt burden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SS 
11.22. Deb1-for-equi1y conversions. selected countries in Lalin America....................................... S6 
ll.2J. Expons and impons of goods and services. by country in Latin America. 1980 and 1987 . . . . . . . . . . . . . . . . . . S6 
11.24. Total consumption and gross domestic investment. by country in Latin America. 1980 and 1987............ S7 

ll.2S. Net pri,·a1e direct foreign investment. by country in Latin America. 1981, 19&6 and 1987 . . . . . . . . . . . . . . . . . . S7 
11.26. Flight of capital assets from selected countries in Latin America. 1980. 1982 and 1987..................... S8 
11.27. Commodity prices. 1987-1988..................................................................... 61 
11.28. Tropical Africa: manufacturing value added bv industry. 1980 and 1987................................. 61 
11.29. Agricuhural outpul supplied as manufacturing input in Zimbabwe. selected years . . . . . . . . . . . . . . . . . . . . . . . . 63 
II.JO. Supply of material inputs from the manufacturing sector 10 the agricultural sector in Zimbabwe. selected years 63 
11.J l. Capacity utilization in the Angolan food-processing industry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64 
ll.J2. Nonh Africa and Western Asia: MVA by industry, 1980 and 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66 
11.33. Nonh Africa and Western Asia: MVA by country. 1980 and 1987 . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. 66 
11.34. EEC impons from and expons lo selected countries in Nonh Africa and Western Asia. 1987 and 1988 . . . . . . 69 
II.JS. Indian Subcontinent: MVA by country. 1980 and 1987 . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . .. 69 
11.36. Indian Subcon1inen1: 11.' .:8 industries in 1980 and 1987.......................................... 71 
11.37. India: growth rates of manufacturing. by industry, 19S0/1981 10 1986/1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
ll.J8. Pakistan: index and volume of manufacturing output. 198J/84 and 1987/88 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 
11.39. Bangladesh: index of manufacturing output by industry, 1981/82 and 1986/87 . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 
11.40. South-East Asia: MV A in 28 industries. 1980 and 1987 . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
11.41. Value of expons by 1t.e Republic of Korea, selected years . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78 
11.42. Domesti<; content ratios for various vehicle models made in the Republic of Korea. selected years . . . . . . . . . . . 78 
ll.4J. United States direct investment in South-East Asia, 198S and 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79 
11.44. Japanese imports of manufactured goods from the Asian NICs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
ll.4S. Export orientation and impon sources of Asian NICs. 11730. 1986 and 1988.............................. 82 
11.46. Viet Nam: major cxpons by commodity and by area of destination. 1983 am .. ;.;87 . . . . . . . . . . . . . . . . . . . . . . . 82 
11.47. Viet Nam: imports by area of origin and type of enterprise, 1983 and 1987............................... 83 
11.48. China: key economic statistics. 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84 
11.49. Indicators of output by selected industrial products in China, 1978 and 19118............................. 8S 
II.SO. Major imports of China. 1988..................................................................... 86 
II.SI. Major expons of China, 1988..................................................................... 87 
ll.S2. United States expons of high technology 10 China. 1982-19118 . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 87 
II.SJ. Breakdown of foreign investment in China. contracted and utilized. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88 

Chapur Ill 

Ill. I. Manufacturing value-added in selected developing countries. 198S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 
111.2. Frequency distribution of per capita MVA of developing countries. 1985 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94 
111.J. Top exporters of manufactures of the Sourh. 1911S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9S 
111.4. World rrade of selecrcd parts and components, 1982 and 19116 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
111.S. Selected significanr groups of products imported under Unired Srares Tariff irems 806.30 and R07.00. 1969 

and 1982....................................................................................... 100 
111.6. Selected imported parrs and components for rhe auemhly of l.eMan.\ passenger cars in rhc Repuhlk of 

Korea, 1988 ...................... '............................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101 

xvii 

Ill II I I I II I I I II II Ill I 11 



p~, 

111.'7. Production characttti:·io; .>f selected industrin in the Republic ,,f Korea................................ 104 

Ill.It. Retail pri~~ for selected parts of a T o~<>ta Cor.>lla-importcd and local in Malaysia. 1975............ . . . . I05 
111.9. Price compari.;on of domestic and imported automubile parts and componc:ncs in the Republic of Korea. 1976 106 

111.10. Cost penalty oflocal parts in Thailand. 1978........................................................ 106 
111.11. Electronic components markets in six major developed countries.................................. . . . . 109 
111.12. o\·c:rscas production or electronic components or Japanese enterprises. 1987............................. 110 
Ill.I~. A c.,mparison or markc:c size: of ASEAN and the: Andean Pact \·c:rsus selected dc:\·doped countries in 1986 . . . 115 
111.14. Fun.."tional ctassifkation or pans and components or a standard passenger car . . . . . . . . . . . . . . . . . . . . . . . . . . . 116 
Ill 15. Sub-contra.:ting systems in the: automobile: industry in Thailand and Japan: number or parts- and 

componc:nts-makc:rs fo, a rcpn:scntati~·c: assembler of passenger cars... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116 
Ul.16. Estimates of scale economies for motor-cycle: components in Indonesia. 1979 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 
Ill. P. Production and technological characteristics of selected component pans for truck manufacture in 

Yugoslavia. 1989................................................................................ 120 
Ill.IS. Producticn capacities for engine: pans.............................................................. 123 
111.19. Production and technological cbractc:ristics or spin-on oil filter PIN 43. I0.37 manufactured in Yugosla\ia. 

19118 . . . . . . .. . . . . . • . . . .. . . . . .. . . .• . ... .... ....... ... . . . . .. . . . . . . ..... ... .. . . . . . . .. .. ... . . .. . . . . 125 
111.:!0. Manufacturing costs or compres.•ors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125 
111.21. Production and technological characteristics of selected component pans for the: manufacture: of v.-ashing

machinc: model .. PS 412'" in Yugosla\ia. 1989 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126 
111.22. Production and technological characteristics of selected component pans for the manufacture: of refrigc:1 ator 

model ··Hzs 203 .. in Yugoslavia. 1989 . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 128 
111.23. Production and tcchnologi.:al characteristics of selected component p.1ns for the: 1uanufacturc: of cc. our 

rc:lc:\·ision set .. ORBIT 916 .. in Yugosla\·ia. 1989 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 130 

111.:?4. Production and technological characteristics of selected comi>onc:nts for '.he: J1'l:'-1ufacturc: of colour rc:lc:\·ision 
sc:t '"0RBIT916 .. in Yugoslavia. 1989. ... ..... .. . . .. .. . . ... . . .. . . . ... .. . . .. . .. . . .. . . ... . . . . . .. . ... . IJI 

PART TWO 

Cliapt~r IV 

IV. I. World production of machine tools. 1985-1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139 
IV.2. Country and regional production of machine: tools. 1980. 198S and 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 140 
IV.J. World machine: tool consumprion. 1980. 1987 and 1988............................................... 142 
IV.4. 
IV.S. 
IV.6. 
IV.7. 

IV.8. 
IV.9. 

IV.IO. 
IV. I I. 
IV.12. 
IV.13. 
IV.14. 
IV.IS. 

Share in world machine lool consumption. 1980 and 1988 ............................................ . 
Destinations of machine: tool exports of IS Wc:src:rn dc:vc:lopc:d countries. 1972-1987 ..................... . 
Srructurc: of the: machine: root indusrry in selecred dc:vc:loped counrries. 1987 ............................ . 
World's 2S biggesl machine: lool companies. 1987 ................................................... . 
Share: of numerical control machine: tools in rolal production of sc:lc:ctc:d counrries, 1978 and 1987 ......... . 
World production of cunin11 and forming lools. 1987 and 1988 ....................................... . 
World trade: in machine: tools, 1987-1988 .......................................................... . 
Book-to-b1ll rario for the: United Sratc:s semiconductor market. 1988 and January 1989 ................... . 
World produclion of sc:miconduclors. 1986-1991 .................................................... . 
A vc:ragc: semiconduclor selling prices ............................................................. . 
Sc:miconduclor consumption of Wesrern Europe .................................................... . 
Semiconductor production in the: rc:sr of rhc: world. 1986-1988 ........................................ . 

IV.16. Sc:miconducror consumption in lhc: rc:sr of the: world. 1987-1989 ....................................... . 
JV.17. 
IV.18. 
IV.19. 
(V.20. 

rv.21. 
(\'.22. 
IV.23. 
lV.24. 
rv.2s. 
IV.26. 
JV.27. 
IV.28. 
lV.29. 
IV.30. 
JV.31. 
IV..12. 

Major Japanese: semiconductor firms in rhc: United States and Europe: ................................. . 
Japan's intc:grared circuits trade: surplus with the: Uniled States ....................................... . 
United States" imports and c:xpons of c:lc:cuonic components and dc:vicc:s (including semiconductors). 1988 .. . 
The: largest semiconductor companies in the: world. 1988 ............................................. . 
The largest semiconducror companies in the: world, 1983 ............................................. . 
The largest sc:micondv:ror companies in the: world, 1993 ............................................. . 
The South's larsesr companies ................................................................... . 
The: consolidarion of Wc:slern Europe's semiconductor indusrry. 1983 an...1 1988 ......................... . 
Produclion and exports of rhc: Republic of KMu"s major semiconductor producc:n ...................... . 
Esrimared semicondur.ror capaciry utilization. 1982-1992 ............................................. . 
Capacity urilization of chip pl:inls in Japan and the: Unired States, 1984-1990 •......•.•.•......•.....•.•• 
c.pacity utilization io 1988 ...................................................................... . 
farimatc:d semiconductor capital spending ......................................................... . 
Sc:miconduc1or capital 1:.11pc:ndi1urc:s in the: Rc:publ~c of Korea. 191111 ••..•..•...••••.•..•..••••.•.•.••.•.. 
Cosl of producrion in the semiconductor induMry ................................................... . 
Hf>urly wages for equipment operators. 19117 ....••.........•...•...•..•.•.....•....••.......••...... 

xviii 

11111111 
11 111 I 

143 
147 
148 
149 
ISO 
151 
152 
154 
IS4 
155 
!SS 
ISS 
156 
157 
158 
158 
IS9 
159 
160 
160 
161 
162 
162 
163 
163 
163 
163 
164 
164 



IV.H. United States semiconductor industry employment. 1980-1987......................................... 165 
r;.,:'. ! T•.•t;;.! ~inployment or Japan's dcctron:.:s industr~-. 198~-1986 - ... - . - - . - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 
IV.35. Top 10 scmicond.ictor production equipment companies........................... . . . . . . . . . . . . . . . . . . 165 
IV.36. l'nited St;lles semiconductor industr~· research and ae\dopment expenditures. 1986 and 1987 . . . . . . . . . . . . . . 166 
IV.37. The Republic or Korea joint semiconductor de\·elopment projects. 1986-1990 .... - - ....... - .. - ... - ..... - - 167 
IV.38. World-wide ASIC sales. 1988 .................. _.................................................. 168 
IV.39. 1988 •·orld-wide MOS memory-chip market .. _ .......................... __ .......... . . . . . . . . . . . . . . . 168 
IV.40. Q\·erscas electronic component and de\·icc production facilities of Japanese corporations. 1986............. 169 
IV.41. World semiconductor production. 1974-1988........................................................ 171 
IV.42. World semiconductor production and consumptior •. 1987 and 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 
IV.43. Electronic equipment production ........................... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 
IV.44. International seaniconductor trade. 1984 and 1988 . . . . . . . . . . . . . ....... _.......................... 172 
IV.4S. World-•·ide shirt in production from traditional ~icond~.: •r built l"roducts to higher-value-added 

products. 1983 and 1988 ........................ _........ . . . . . . . . . . . . . . . . .. . . . . . . .. . .. . . .. . . .. . 172 
JV .46. European trade in telecommunications equipment .. __ ... _ ................ _ . . . . . . . . . . . . . . . . . . . . . . . . . . I 7S 

IV.47. Key United States impon product categories .............................................. - . . .. . . . . . 177 
IV.48. Major world telecommunications markets. 1986-2000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 180 
IV.49. Telecommunications equipment expenditure by selceled countries aftd areas. 1986........................ ISi 
IV.SO. World summary of cellular subscribers .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. . . .. .. . . . . .. . . .. . I~" 

IV.SI. Estimated world cellular market. 1989/90 . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18S 
IV.S2. World production or primary aluminium. 1980 and 1987.............................................. 187 
IV.SJ. Percentage share of primary and secondary aluminium in the total aluminium production at country and 

regional levels. 1980 and 1987..................................................................... 189 
IV.54. World production or aluminium castings. 1982 and 1986....... . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . 190 
IV.SS. World production of scmi-manufactur~. 1980. 1986 and 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191 
IV.56. World exports or unwrought aluminium. 1980 and 1987 . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 192 
IV.S7. World imports ofunwrought aluminium. 1980 and 1987.............................................. 193 
IV.S8. World consumption or primary aluminium. 1980 and 1987............................................ 19S 
IV.S9. Aluminium consumption by industry in major consumer countries. 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196 
IV.60. The Nonh's largest companies in 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 197 
IV.61. The South's largest companies by sales. 1987........................................................ 198 
IV.62. Comparison of direct operating costs for primary aluminium smelting in various regions. 1987 . . . . . . . . . . . . . 200 
IV.63. Expansion plans of primary aluminium capacity in Venezuela and Brazil. 1987-2000 . . . . . . . . . . . . . . . . . . . . . . 202 
IV.64. World production of secondary aluminium. 1980 and 1987............................................ 206 
IV.6S. World apparel fibre consumption. 197S-1986........................................................ 206 
IV.66. World apparel fibre consumption and population patterns. 1975-1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 
IV.67. Employment in the apparel industry. 1980-1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207 
IV.68. The St11istilton United States apparel productivity index....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208 
IV.69. Apparel employment changes. 1980-1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 208 
IV. 70. Index or apparel production trends in selected countries and areas. 198S- I 988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 
IV.71. Wholesale value of apparel shipments. 1982 and 1986 . . . . . • . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209 
IV.72. World's top 10 apparel producers. 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210 
IV.73. Hourly wages in the apparel industry or selected countries and areas. 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210 
IV. 74. Comparative manufacturing costs or women's trousers in the United States and the Republic of Korea . . . . . . 211 
IV. 75. Comparison of cost estimates for the manuracture or women's trousers in the United States and the Republic 

or Korea . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212 
IV.76. Capital expenditure and operating costs for pollution abatements in United States textile mills . . . . . . . . . . . . . 212 
IV.77. Top 10 apparel-consuming countries, 1986.......................................................... 214 
IV.78. International apparel trade. 1986.................................................................. 214 
IV. 79. Weighted average tariff levels for clothing. ad valorrm. developed countries... . . . . . . . . . . . . . . . . . . . . . . . . . . . 214 
IV.80. Average tariff levels for clothing, ad valorem, developing countries .................................... . 
IV.81. Subsidies and incenr;ves in selected textiles- and apparel-exporting countries and areas ................... . 
IV.82. World merchandise of trade selected apparel-trading countries. 1986 and 1987 .......................... . 
IV.83. World's top IS apparel-imponing countries. 1983 and 1986 .......................................... . 
IV.84. World's top IS apparel-exporting countries, 1983 and 1986 ........................................... . 
IV.8S. World's top IS apparel companies. 1987 ........................................................... . 
IV.86. The South's bigest apparel companies, 1987 ....................................................... . 
IV.87. Sources of textiles research and development funds. United States ..................................... . 
IV.88. 
IV.89. 

Apparel manufacture innovation matrix ......................................... . 
International apparel production trends ........................................ . 

xix 

I I I Ill I 

214 
21S 
216 
217 
217 
218 
218 
219 
220 
219 



IV.90. 

IV.91. 

l\'.92. 
l\'.9J. 

IV.94. 
l\'.95. 

l\'.96. 
IV.97. 
IV.98. 
IV.99. 

IV.100. 
IV. IOI. 
IV.l02. 
IV.103. 
IV.104. 
IV.105. 
IV.106. 
IV.l07. 
IV.108. 
IV.109. 
IV.110. 
IV. ll l. 
IV.112. 
IV.113. 

Es1in:a1ed delergen•. markets. 19118.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................... . 
Producli<>n and consumption ,,r soaps and de1ergen1s in Western Euwpc. 19St> an<l 1987 ................. . 
Current and projet.."led capaci1ics of oleochemica: plants in ASEAN counrrics. 1980. 1990 and 1996 ......... . 
Production or palm. pa!m-kernel and coconur oils in rhe :\SEAN countries. l?SJ-1992 ................... . 

Soaps and de1ergcn1s production and consumption by country. Western Europe 
Soaps and detergents upons and impons by counrry. Wcsrc;n Europe ................................ . 
1987 index or price e\·olu1ion or soaps and detergents. Western Europe ................................ . 
World man-made fit>res production. 19~1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Geographical break<!.J11;n or world production or man-made fibres. 197(}..19!<1' .......................... . 
Geographical breakdown of world production of synthetics. 19i(}..1988 ................................ . 
World production of man-made fibres ............................................................ . 
Shares in world production of syn1he1ic fibres. l 97(}..1988 ............................................ . 
World production of man-made fibres. 197C-1988 .................................................. . 
World production of synthetic fibres. 197(}..1988 .................................................... . 
Geographical breakdown or syn1hc1ic fibres production. 197(}..1988 .................................... . 
World's lop 20 producers of syn1he1ic fibres ....................................................... . 
leading cxponers 10 Europe or syn1he1ic fibres. 1987 ................................................ . 
Capacity reductions by Western European fibre producers. 1982-1985 ................................. . 
Cost structure or selected synthetic fibres. Western Europe. 1986 ...................................... . 
World-wide man-made fibre production and capacity utilization. 1983-1987 ............................ . 
Employment and productivity in the man-made fibres industry. 1975-1987 ............................. . 
Ocnlopment or supply and demand of fibres raw materials in Taiwan Province ......................... . 
n.e 12 largest West European man-made fibre producers ........................... - ................ -

P.tK<' 

224 
224 
227 
22!! 
2.H 
2.H 
234 

236 
237 
237 
238 
239 
239 
240 
240 
242 
242 
244 
245 
245 
246 
248 
2..;9 

250 leading fibres companies in the South. 1988 ....................................................... . 
IV.114. World man-made fibre ownership affiliations and percentage of capital ownership in developing countries . . . 250 
IV.115. New man-made fibre plants. 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 
IV.116. leading agrochemical companies. 1987............................................................. 255 
IV.117. World's top 15 agrochemical products. 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258 
IV.118. Pesticide use in 1986 for different crops . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 260 
IV.119. Gram crop losses in 1986......................................................................... 260 
IV.120. Annual average frequency or treatments of agricultural products with pesticides.......................... 261 
IV.121. Annual average dose or major pesticide groups . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 
IV.122. Comparison of data and model estimates for pesticide consumption. 1975 and 1980....................... 262 
IV.123. Trends for agricultural chemicals in the United Stales markets. 1984-1987............................... 262 
IV.124. The 10 larges1 importers or pesticides among developing couniries. 1984 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263 
IV.125. Top exporters or agroct>emicals, 1984 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 263 
IV.126. Th·· lO larges! exporters or pesticides among developing countries and areas. 1984 . . . . . . . . . . . . . . . . . . . . . . . . 263 
IV. '27. Peslicide research and development expenditure by major compani ._ 1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267 
JV.128. Classification or countries according 10 1heir peslicide manufacture possibili1ies . . . . . . . . . . . . . . . . . . . . . . . . . . 269 
IV.129. United States plastics capacity addi1ions. 1988-1992.................................................. 274 
IV.130. Leading plaslics companies in the Sou1h. 1988... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 276 
JV.131. Plas1ics expansion in Latin America, 1989-1992... . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . 278 
IV.132. Plas1ics capacity and expansion in Wes1ern Asia .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 281 
IV .133. Plastics expansion in Eas1ern Europe and 1he USSR . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 
IV.134. World polypropyl:ne capaci1ies, 1986 and 1990...................................................... 284 
IV.135. Ou1pu1 of major slecl-producing couniries, 1987 and 1988 . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 286 
IV.136. OECD crude s1eel produclion and consumplion. 1987 and 1989........................................ 287 
IV.137. Apparenl s1eel consumption. 198210 1988.......................................................... 288 
IV.138. Major exponers and importers of steel, 1987 . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291 
IV.139. Major net exporlers and importers ohleel. 1987..................................................... 29! 
IV.140. World slecl 1rade by area, 1987 . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292 
IV.141. OECD steel imports and expor1s, 1987 and 1988..................................................... 292 
IV.142. Leading foo1wear producers, 1987................................................................. 294 
IV.143. Consump1ion of ~hoes by region, 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
IV.144. Per capita consumption of shoes. 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
IV.145. Leading foo1wear nporters, 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
IV.146. Leading footwear impor1ers, 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296 
IV.147. World paper and board produc1ion. 1988 and 1989 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301 
IV.148. World newsprinl produc1ion. 1987 and 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302 
IV.149. World produc1ion of printing and wriling papen. 198! and 1988....................................... 303 

xx 



l\'.150. 
l\'.151. 
IV.15:?. 
IV.153. 
IV.154. 
IV.155. 
l\'.156. 
IV.157. 
IV.158. 
IV.159. 
IV.160. 
IV.161. 
IV.162. 
IV.163. 
IV.164. 

Chapter I 

\\'.::•tern Europe: main c>u1rut of printir.g and writing paper;. 19811 .................................... . 
Light,.,eigh1 cn;ited printing paper: growth rates of end-uses m Europe and :'llorth .\merica. 1987 .......... . 
[ur.Jpe: C'tmsumption or uncoated wood-frtt pa!='er. !91\K ............................................ . 
United States markets for printin~ and ,.·ming papers. 1°8e .......................................... . 
sc .... sprint ~ap;icity expansions. 1988-1992 ................................... - ..................... . 
Asia/Au,tralasia: output <'f printing and writing rapers b~ key countries and area,. !988 ................. . 
Pacific rim: ,.ood-free paper capacit~· increases. Octo~r 1988-1991 .................................... . 
Ne,.·sprint: outp••' and trade of key Latin American countries. 1988 ................................... . 
Prin•ing and writing p•rcrs. •lUtput an~ traJe of key Latin Americ .. n countries. 1988 .................... . 
Known projects for nc,.· capacit~ iP the newsprint and printing and wri1ing papers branch in Latin America 
Lil.eiy projects for market pulp-m:.king in L"ttin America ........................................... . 
World beer production. 1986 and 1987 ............................................................ . 
World"s leading b.-cwing companies" sales by volume ................................................ . 
World"s top beer brands. 1986 and 191!7 ........................................................... . 
World·s top beer brands in 1987--0wned versus licensed production and exports ........................ . 

PART ONE 

Pa,:.r 

304 
3P4 
305 
306 
306 
307 
308 
309 
309 
310 
311 
317 
312 
314 
315 

I.I. Gro111th rates of GDP and MVA in developed and developing regions. 1961-1990......................... 7 
1.2. Manufacturing share of de,·eloping countries in world industrial output. 1970-1990 and 2000. . . . . . . . . . . . . . . 8 
1.3. Manufacturing ,·alue added of North and South. 1975 and 1990........................................ 9 
1.4. Ratio of GDP growth to capital fonnation share in selected developed countries . . . . . . . . . . . . . . . . . . . . . . . . . 14 
U. Struct11ral change in the world a!ld in individual countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
1.6. Sm!cturai change and growth performa::ic~ in manufacturing. developed countries. . . . . . . . . . . . . . . . . . . . . . . . 19 
I. 7. Structural change and growth performance in manufacturing. de,,eloping countries ..................... - . 19 
1.8. Value added per worker in m:mufacturing and change~ due to structural adju~tment. Tropical African 

countrie;, 197'.l-1985............................................................................. 21 
1.9. Measuring ~:ructural rigidities: outpi.t, employment and real wages in selected countries, 1960-1990......... 27 

Chapter II 

II.I. Growth rates of GDP. MVA 2nd manufacturing employment. 1983-1990, and industrial structural c!'lange, 
!975-1990: Nonh America . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 

11.2. Gro<A1h rates of GDP. MVA and manufacturing employment, 1983-1990, and indmtrial structural change. 
1975-1990: Japan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 

11.3. Growth rates of GDP. MVA and manufacturing employment, 191!3-1990, and industrial structural change. 
1975-1990: Western Europe....................................................................... 42 

11.4. Growth rates of GDP. MVA and manufacturing employment. 1983-1990. and industrial structural change, 
1975-1990: Eastern Europe and USl\R..... .. . . .. . . .. .. . . . . . . . . . . . .. . .. . .. . .. . . .. .. . . .. . . . . . . . . . . . . . 411 

11.5. Growth rates flf GDP. MVA and rianufa-:iuring employment, 1983-1990, and industrial structural change, 
1975-1990: Latin America and the Caribbean . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54 

11.6. Growth rates of GDP. MVA and manufacturing employment, 1983-1990, and industrial structural change. 
1975-1990: Tropical Africa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 

11.7. Growth rates of GDP. MVA and manufacturing employment, 1983-1990, and industrial structural change, 
1975-1990: North Africa and Western Asia . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . 6S 

11.8. Growth rates of GDP, MVA and manufacturing employment, 1983-1990, and industrial structural change. 
1975-1990: Indian Subcontinent................................................................... 70 

11.9. Growth rates of GDP. MVA and manufac:uring employment, 1983-1990, and industrial structural change, 
1975-1990: South-East Asia......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77 

Cltapttr Ill 

Ill.I. Japan's foreign direct investment. 1982-1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96 
111.2. Inter-firm linkages among car-makers in the United States, Japan, Western Europe. Republic of Korea and 

Taiwan Province . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 
111.J. Employment impact of the automotive industry of Japan in 1986 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IOJ 
111.4. Markets for electronic products in major developed countries. 19116-191111................................ IOR 
111.S. Process of aHembling seat adju1ters and sub-contracting of parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I IR 
111.6. Spin-on oil filter PIN 43.10.37 ........ : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . 124 

xxi 



PART TWO 

Cliopu1 ri· 
IV.I. World machine tool production. trade and consumption. 1970-1988.................................... 138 
IV.2 World machine tool production by region. 1980-19811 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 
IV.3. Currents in international machine tool trading. 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146 
IV.4. World production of semiconductors. 1974-1988. ... . . . . . .. . . .. .. . .. . . .. . .. . . . . . . ... . ......... .. . . .. . 153 
IV.S. World production and consumption of semiconductors. 1987 and !9811 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155 
IV.6. World production of electronic equipment by region. 1984 and 1993.................................... I 56 
IV.7. International semiconductor trade. 1984 and 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158 
IV.8. World shift in production from traditional bulk products to higher \·alue-addcd products. 1983 and 1988 . . . . 168 
IV.9. Telecommunication markets. 1986-2000............................................................ 174 

IV.10. Top 20 telecommunication equipment exponers in 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176 
JV. I I. World production of primary aluminium. 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188 
IV.12. World production of secondary aluminium. 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189 
IV.13. World consumption of primary aluminium by region. 1980 and 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 194 
IV.14. Aluminium smelting costs at selected sites. 1985/86 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 199 
IV. I 5. Garment manufacturing sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222 
IV.16. Cost calculation sheet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223 
IV.17. World household laundry soaps and detergents consumption. 1988..................................... 224 
IV.18. Majc-r players in the dctertlCnt industry. 1987................................................ . . . . . . . . 226 
IV.19. World linear alkyl benzene capacity and production by region. 1986-1992 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229 
lV.20. World production of synthetic fibres by region. 1980 and 1988......................................... 235 
IV.21. World production of man-made fibres by region. 1980 and 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235 
IV.22. Breakdown ofsynthetic fibres production by region. 1988............................................. 241 
IV.23. Man-made fibre capacity-utilization by region or country. 1983. 1985 and 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . 244 
IV.24. The agrochemical market in 1988.................................................................. 256 
IV.25. World production and sales ofagrochemicals by region. 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 
IV.26. Consumption ofagrochemicals by region. 1988...................................................... 257 
IV.27. The 14 largest agr1JChemical branches. l'J87 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258 
IV.28. Consumption of agrochemicals by type and region. 1987.............................................. 259 
IV.29. Plastics sales in 1988............................................................................. 272 
IV.30. West European plastics demand evolution. 1976-1995 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273 
IV.JI. World polyethylene capacity anc:; production by region, 1988-2000 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 275 
iV.32. World production of crude steel by region. 1987 and 1988............................................. 286 
IV.33. World production of footwear by region. 1978 and 1987 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295 
IV.34. World beer production by region. 1987 and 1988 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 317 

Boxes 

UNIDO's response to the debt crisis........................................................................ 29 
The Caribbean emerges as a manufacturing site for marketing in Nonh America and Western Europe . . . . . . . . . . . . . . . 59 
Towards more open economies and foreign investment: Viet Nam and the Lao People's Oemocrati.: Republic. . . . . . . . . 81 
China's Silicon Valley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 119 
UNIDO activi1ies in promoting industrial sub-contracting in devcioping countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134 

xx ii 



EXPLANATORY NOTES 

References to dcllars ($)are to United States dollars. unless otherwise slated. 

References 10 tonnes arc to metric tonnes. unless otherwise specified. 

A slash ( 1980/1981) indicates a crop year or a financial year. 

References to ISIC c_,des are accompanied by a descripti\·e title (for example. ISIC ~23: 
.. Manufacture or leather and products of leather. leather sulxtitutes a.nd fur. '"Jtcept foot11.·ear 
and wearing apparel .. }. Considerations of space. howe\·er. may require a shortening of thh 
description (for example. ISIC 323 may be referreJ 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 ;nillion. 

Th~ term .. trillion .. signifies a thousand billion. 

For information on member countries comprising a region (e.g .. North Africa and 
Western Asia). see the s1a1is1ical annex. 

The following symbols have been used in tables: 

Two dots( .. ) indicate that data are not available or are not separately reported. 

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

Totals May not add precisely because or rounding. 

The following abbreviations and acronyms appear in this publication: 

ASEAN 
ASIC 
CAD 
CAE 
CAM 
CBI 
CMEA 
CMOS 
CNC 
DRAM 
EEC 
ECU 
EDI 
ESCAP 
GCC 
GDP 
GNP 
IMF 
ISDN 
!SIC 
LAB 
MITI 
MOS 
MVA 
NIC 
NC 
OECD 
OPEC 
R+D 
SITC 
SRAM 
UNCTAD 
UNDP 
VANS 

Association of South-East A~ian Nations 
application-specific integrated l"i :uits 
computer-aided design 
computer-aided engineering 
computer-aided manufacturing 
Caribbean Basin Initiative 
Council for Mutual Economic Assistance 
complementary metal-oxide semiconductor 
cnmputer numerical control 
dynamic random access memory 
European Economic Community 
European currency unit 
electronic data interchange 
Economic and Social Commission for Asia and the Pacific 
Gulf Co-operation Council 
gross domcsti.: product 
gross national product 
International Monetary Fund 
integrated systems digital networks 
International Standard Industrial Classification of all Economic Activities 
linear alkyl benzene 
Ministry of International Trade and Industry 
metal-oxide semiconductor 
manufacturing value added 
newly industrializing country 
numerical control 
Organisation for Economic Co-operation and Development 
Organizatiun of Petroleum Exporting Countries 
re5earch and development 
Standard Industrial Trade Classification 
Static random access memory 
United Nations Co11ference on T·ade and Development 
United Nations Development Programme 
value-added network services 

Tltis "PO'' is bos'd on in/omtotion ovoilob/, o.r of Mo"" 1969. 
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Introduction: the structure of~ Report 

In 1989 the United Nations is undertaking a system
wide effort to establish a new international de,·el
opment strat::gy for the coming decade 1991-2000. 
"There was a time when the mere mention of the year 
2000 was a source of hope and excitement for 
developing countries. In part one. chapter I. after 
introducing UNIDO"s forecasts for 1989-90 in a 
summary form. takes a sobre look at the prospect of 
achieving the Lima target of increasing the developing 
countries· share of world industrial production to 25 per 
cent by the year 2000. As a global issue. chapter I 
deals with the problem of excess international compe
tition which is undermining investment productivity in 
developed countries. UNIDO finds that structural 
adjustments. if excessive. would lead to wasteful 
competition. 1:1 this regard, many African countries 
stand accused of harbouring structural rigidities and 
not adjusting promptly enough to the changing 
external environment. Chapter I provides some contrary 
empirical evidence and discusses the incongruousness 
of a market-oriented solution in the current context of 
Africa's development. 

In chapter II. UNIDO assesses the current economic 
situation and provides short-tenr forecasts for each of 
the 11 major regions. Given tht· prospect of another 
bout of low growth for world indl>~trv ~ll a whole. the 
interregional differences in growth performance are 
likely to be accentuated in the coming years. The 
problem is not of a regional nature. The world indus
trial economy is impeded by twin imbalances: one 
financial. the other technostructural-each feeding the 
other. Many regions are contemplating self-preserving 
strategies with sophisticated import restrictions and 
interest rate adjustments. The global external debt 
problem, howe\·er. looms larger than what the inter
national community can resolve through marginal 
adjustments in the real sector. In 1989 UNIDO 
benefited enormously from the discussions held at the 
annual regional forecasting workshop which took 
place at Beijing in March 19119. jointly hosted by the 
Chinese State Planning Commission and UNIDO. 
That worbhop was attended by a UNIDO panel of 
experts drawn from 10 regional economic research 
institutes (see acknowledgements). Tl.e preliminary 
forecasts prepared by lJNIDO were commented upon 
by each of the regional representatives, on a country
by-country ba!>is. with a candid assessment of the state 
of affairs in the relevant countries. 

The prospects for the year 2000 outlined in chapter I 
assume the present mix of policies. It is obvious that 
:the world industrial economy cannot afford to take 
,the placid view that this is the best that can be done. 

Policies are. therefore. needed to alter and relax the 
constraints on global development. UNIDO has been 
arguing for multilateral growth-enhancing policies as 
well as for an international financial regime that 
permits an uninterrupted and rapid pace of indus
trialization. However. e~·en with such policies. the 
problem of spreading industrial growth to all coun
tries of the developing world remains. 

It is in this context that Global Report 1989190. 
dealt with in chapter Ill. focuses on the special the·me 
of South-South co-operation. In returning to that 
theme. which was taken up in the first Global Report. 
UNIDO has the uneven distribution of industry within 
the South as much in mind as that between the North 
and the South. Drawing on the experience of the 
emerging international division of labour. a strategy 
of South-South co-operation is outlined which aims at 
the dispersal of production of parts and components 
based on the complementarities of the productive 
capacities of different countries in the South and the 
pooling of their markets. Such a South-South indus
trial complementation scheme may help not only to 
accelerate the pace of industrial growth, but also to 
spread industrial development more evenly among 
developing countries. Morem•er. such a strategy is in 
the spirit of the Lima target and may even hasten its 
achievement. 

In part two. chapter IV provides surveys and 
reviews of 13 selected industries on the basis of 
contributions from editors of professional trade jour
nals (see acknowledgements). Included among the 
nine comprehensive surveys are three high-technology 
industries, namely machine tools (!SIC 3823). semi
conductors (!SIC 383228) and telecommunications 
equipment (ISIC 3832). which are of crucial importance 
to the development of the capital goods industry. 
These are followed by surveys of aluminium (IS'C 
372022-372034). man-made fibres ( ISIC 351 ). <1g1·c
chemicals (ISIC 351216). and plastics (!SIC 3513> 
which constitute important intermediate inputs indus
tries. Finally, two consumer goods industries, wearing 
apparel (!SIC 322) and soap and detergents OSIC 
3523) are added. The four relatively brief revil:w 
articles cover iron and steel (ISIC 371 ), 'ootwear 
(!SIC 324). newsprint (!SIC 341) and ~rewir.g (ISIC 
3133). 

A statistical annex is included as in pre~,,us <ilnhal 
Rt•prirtJ. This annex. which has proved 10 he a 
valuable tool for policy-makers, covers 161 countries 
,and gives the late.~t available information in the 
lJNIOO data bank. 



PART ONE 

I. World indmtrial development a perspective to 
the year 2000 

A. The world economy: an immediate outlook 

In the Global Ri'pon 1988189 UNIDO again went 
against the consc11,,us of forecasters with a generally 
optimistic forecast of co!'ltinued robust expansion of 
the world economy. In general that optimism has been 
borne out by the preliminary performance figures for 
1988 (sec table I.I). In fact. even UNIDO's optimistic 
assessment turns out to ha\·c underestimated the 
extent of the expansion in most parts of the world. 
For developed countries UNIDO forecast a growth of 
3.5 per cent. while actual performance was 4.1 per 
cent. Howe\·cr. on the basis of an assumed strong 
performance in developed countries. UNIDO some
what overestimated growth in developing countries. 
exduding China. UNIDO's forecast was 4.4 per cent. 
while actual performance was only 4 per ccn1. 
UNIDO's forecasts for Tropical Africa exactly matched 
actual performance. and for South-East Asia the 
forecast of 7.7 per cent nca1·ly matched actual per
formance of 7.8 per cent. While UNIDO forecasts for 
China. at 8.3 per cent. and the Indian Subcontinent. at 
5.8 per cent. were on the optimistic side. the extra
ordinary growth rates actually recorded were even 
higher. at I 1.2 and 8.5 per cent. respectively. The main 
reason for the difference between UNIDO's forecast 
and actual performance in the developing counrics 
was the very poor growth registered in the Lalin 
American and Caribbean region. For 1ha1 region 
UNIDO forecast a growth of 3.6 per cent. while actual 
growth was a mere 1.3 per cent. UNIDO under
estimated the difficulties that the region faced in 
resolving the debt crisis and re-establishing growth 
conditions. In the projections for 19!!9-1990. UNIDO 
has been more pessimistic for both Latin America and 
Tropical Africa, reflecting slow progress on the debt 
issue, on which progress is nccessar) before growth 
conditions can be re-established in those two regions. 

Growth in the developed economies was spurred by 
increases in both investment and international trade. 
Particularly noteworthy is the 30 per cent increase in 
exports of United States manufactured goods as it 
reaped the benefits of increased competitiveness result
ing from the restructuring of manufacturing facilities 
and the devaluation of thi: dollar. During the first six 
months of 19!!8, world exports of mantafactures 
.ncrcased by 10 per cent, prompted in part by the 
surge in investment. Several developing countries, 
particularly in Asia, shared in the surge in manu
factures as well ~ s in exports generally. 

It is not surprising that as growth accelerated 
inflation once again emerged as a potential problem. 
Capacity utilization rates climbed and unemployment 
fell in industrialized countries in 1988. even though 
unemployment rates remain high in some of the 
Group-of-Seven counrries. Following the steep reces
sion of 1981-1982 the rate of inflation had been steadily 
declining. but in 1988 that trend was reversed. For the 
Group-of-Se\•en countries. intlation in 1988 was 2.9 per 
cent, up slightly from 2.8 per cent in 1987 though 
still lower than the 1986 rate of 3.2 per cent.• In 
re3ponse, the monetary authorities have begun to 
tighten the: reins. most sharply in the United States. 
where the management of aggregate demand has 
fal!en entirely to the Federal Reserve Board as a 
consequence of the failure of Congress and the 
Administration to agree on policies to curb the federal 
deficit. Thus, as a result of international interest rate 
differentials, the dollar appreciated significantly during 
the first si'I{ months of 1989. All three effects of the 
tightening of monetary policy, namely slower growth. 
higher interest rates and the appreciation of the dollar. 
will have an adverse impact on developing countries, 
particularly the highly indebted countries. One hope
ful sign, however, came in early June as United States 
banks cut their prime lending rate. raising hopes that 
United States interest rates may have peaked. Gc:ierally 
moderate wage demands combined with sharply im
proved labour productivity provide encouragement 
that inflation can be contained without a sharp drop 
in economic growth. Labour productivity was up by 
2.5 per cent in the countries of the Organisation for 
Economic Co-operation and Oevelorment (OECD) in 
1988, and the high.:r level~ of investment over the past 
tw'l years should h~lp 10 maintain that trend at least 
through 1989. 

UNIDO's GDP and manufacturing-value-added 
(MVA) growth rate projections for 1989 and 1990 for 
individual countries as well as for groups of countries 
are shown in table I. I and figure i. I. A discussion of 
country details and regional data is presented in 
chapter II. 

UNIDO's forecast for :he year 19!!9 has changed 
slightly from the forecast presented in Glohal Report 
1988189. The two-year I 91!9- 1990 forecast is for the 
world growth rate in GDP to fall from 4.4 per cent in 
19!!1! to 3.4 per cent in 191!9. then further lo 3.3 per 
cent in 1990. Growth in developed countries in 19!!9 

•Mcarnred 1n rerm• nf gro" domes11c produc11or· !'I dr.na1nn. 
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Table 1.1. Regional and country estimates of GDP and MVA 
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Table 1.1. Regional and country estimates of GDP and MVA growth for 1918 and Protections for 1919 and 1990 
(continued) 

GDP growtrr r•r•s UVA growrrt '•'-S GOP g,.,_r,, r•res UVA 'J'OWtft rar.s 
•t:Ht~c•nt~, ti»rcent•J 'l»'C9ttt~ J ffM'C.,-:l~· 

~'C":i counrrres t1nd ~'••3 1988 1989 1990 19118 1989 1990 R.g1ons. co..,ntr1•s •nd •r•.s 19118 1989 1990 19118 1919 •990 

Western Asia 25 25 35 S9 63 69 F111 20 so 30 92 92 4 s 
Cyprc~ 70 38 48 7S 37 S6 

French Polynesia 40 39 36 SS S8 SS 
Hong Kong 7S Sil s 1 64 27 23 

Democratic Yemen· s 1 20 40 4S 46 4S Indonesia 41 4S s 1 80 86 97 
Iran (Islamic Rep of) 20 0.7 30 34 S6 7S Malaysia 81 7S 7S 108 tC2 102 
Iraq 33 20 22 42 s 1 46 New Caledonia 00 03 10 33 23 11 
Jordan 1 s 1.0 3 1 2.8 28 -06 Papua New Guinea 41 40 3S 83 78 7S 
Kuwait 30 12 20 2 1 21 2 1 Pl'11hpp1nes 67 75 70 t04 101 92 
Oman 00 42 47 Republic of Korea 11 c 76 7~ 13.7 14 4 112 
Qatar 1 s 11 3S 8S 84 90 Samoa· 1 s 1 3 40 
Saud• Arabia 7.4 31 36 70 49 S2 Singapore 110 77 60 21 3 91 S6 
Synan Arab Republic 1.5 23 2.8 Taiwan Province 6.8 6S 76 4 1 68 90 
Turkey s 1 s 1 S2 67 67 69 Thailand 10 s 81 70 11.8 126 99 
United Ar;ib Emirates 1 2 10 22 S9 118 10 I Tonga 77 7S 70 31.2 176 43 
Yemen· 40 40 40 8S 83 83 Tuvalu· 

Indian Subcontinent 85 49 43 69 9.4 6S 
Vanuatu· 69 45 28 28 3 22 4 268 

Afghanistan· 26 1 7 09 
Bangladesh· 2.6 43 ;. 7 30 
Bhutan· 80 82 84 OS 103 3S Centrally planned Asia 11 0 s 1 60 

India 100 5 1 44 7.2 103 65 cruna 112 so 60 
Myanmar_ Union or· 30 -3 4 -3 9 09 -4 0 -4S Oemocrahc Peop1e·s 
Nepal· 72 1 2 42 29 - 1 7 86 Republic of Korea 102 80 70 
Pakistan S8 6.:? 62 7.6 7S 77 Lao Peop1e·s 
Sn Lanka 33 34 44 8S S4 49 Democrahc Republic· 72 6S :) s 

Mong oh a 8S S4 S7 121 104 77 
East and South-East Asia. Viet Nam 36 43 34 

Oceania 78 6S 6.6 98 10.2 94 

Brunei Darussalam 1 7 2.S 30 14 -03 03 ·Lust_...,.., country 

Table 1.2. Share of Industrial output of developing countries in world total in 1975, projected shares for 1989 
and 1990, and growth rates, 1975-1990 

(Percentage) 

Sf'r.Jre of d~•lopmg counr,,es 
m •Otld total Aver•g• •nnu•I gro•tf'I rates 
-----·-~---- - ---~--- --- ----

PrOfect•d De'leloped count"•' -~~'~'~?-~~u~r~~ 
-----------~ -

Branch o' mdusrry 1975 1989 1990 1975 :985 1985·1990 1975· 1985 1985-1990 

3 Manufacturing 11 3 139 14.2 30 36 4.3 64 
311 Food manufacturing 161 196 199 25 3.2 46 43 
313 Beverages tS.2 22.2 22 7 14 16 44 59 
314 Tobacco manufactures 334 389 39.9 08 13 3 I 24 
321 Textiles 21 0 24 0 24.6 1 2 20 21 44 
322 Wearing apparel 130 17.9 18 s 1 2 1 4 32 S2 
323 Leather and fur products IS 2 17 7 18 0 04 13 1 :l 37 
324 Footwear. excl rubberiplaSloc 156 19 7 20 I 08 03 24 32 
331 Wood and cork products 11 2 130 13.4 1 s 37 36 37 
332 Furniture and fixtures 7 7 77 78 2 1 44 26 36 
341 Paper and paper products 90 It 7 12 1 35 43 S7 70 
342 Printing and publishing 9S 80 81 32 46 20 3S 
351 Industrial chemicals 90 14 8 1S 4 37 42 77 90 
3S2 Other chemical products 169 20:\ 20 7 40 40 s 1 70 
353 Petroleum refineries 24 s 391 39 7 00 07 46 61 
354 M1sce11aneous petro1eum1coal products 79 15 1 IS 7 1 4 03 65 55 
3SS Rubber products 14 1 18 5 191 2S 24 4 1 66 
356 Plastic products n e c 12 6 14 2 14 3 S8 60 68 74 
361 Pollery. china and earthenware 11 5 13 3 13 s 19 24 29 43 
362 Glass and glass products 13 0 138 14 1 29 36 27 S9 
369 Other non-metallic mineral products 139 21 2 22 0 1 3 30 S4 63 
371 Iron and steel 84 14 5 15 2 OS I 3 4S 7 I 
372 Non-ferrous me!als 88 11 3 11 7 24 29 50 46 
381 Metal products. excl machinery 8S 12 5 12 7 22 3 1 48 72 
382 Non-electrical machinery 44 43 43 45 4S 29 72 
383 Electrical machinery 69 103 111 62 52 75 14 0 
384 Transport equipment 73 80 82 29 39 26 7S 
38S Professional and sc1enhf1c goods 28 55 S8 4 1 4 1 82 119 
390 Other manufactures 129 19 7 202 37 44 73 8.5 
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Figure 1.1. Growth ...... of GDP Md MVA In dewloped 9nd dewelopilig regions. 1961-1990 
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will be down from 4.1 to 3.3 per cent, largely in 
response to deflationary measures which have been 
im:>lementcd to contain inflation. This deflationary 
trend is expected to continue through. 1990, resulting 
in a further decline to 2.9 per cent. Japan will be down 
from 6.5 per cent in 1988 to S per cent in 1989 and 
4.8 per cent in 1990. North America will grow at 3 per 
cent in 1989 and 2.2 per cent in 1990. down from 4 per 
cent in 1988. In Western Europe growth will fall to 
3.1 per cent in 1989 and 2.9 per cent in 1990. against 
3.4 per cent in 1988. 

However. there have been no new developments to 
alter the general view presented in (ifnhal Report 
l9HHIH9, which presumes that the slow-down wi~I not 
develop into a recession. None the less, the possibility 
of a recession developing during late 1989 or 1990 
cannol be completely ruled ou1. Fac1ors which have 
led some forecasters to predict a recession arc the 
gradual re-emergence of inflation. the debt crisis, and 
lhc pcrsistcnl lwin deficits in the federal budge! and 
the balanre of trade of the lJni1cd Stales. A recession 
scenario was discussed in detail in (ifohal Repnrt 

1988189 as part of an analysis of the effects of 
economic performance in the United States economy 
on the economics of the rest of the world. 

The UNIDO forecast for developing countries. 
excluding China. is for GDP growth in 1989 of 3.6 per 
cent, with some improvement to 4.1 per cent in 1990. 
For Latin America and sub-Saharan Africa the 
growth rates in 1989 arc forecast to be 2 per cent and 
2. 7 per cent respectively. which implies a continuing 
slide in per capita incomes in the two regions for 1989. 
In 1990 growth in the two regions will be slightly 
higher. allowing for a modest increase in per capita 
incomes. If there were convincing evidence of concerted 
global action to assist the countries in those 1wo 
regions in coping with their debt burden. the forecast 
would be more op1imis1ic. In general. the countries 
thal have performed well in the 1wo regions during 
1"·1!8 arc expected to maintain lhcir momentum over 
1hc next 1wo years, bul 1he number of good per
fc. rmanccs will not be much increased. 

In South-East Asia GDP growlh will be reduced 
from the 1988 level as 1hc rate, of growlh of exports 

7 



falls ,,ff_ fl,•\\e\er. gr•>\\ th m the regi,m a-. a '' hnk i-. 
e'pe.:teJ h• l'.•lOtinue strnng al t>.5 per .:,:111 in I9Y-9 and 
fl.fl per .:ent in 19'.'tl. The Indian Sub.:,mtinent ''ill al-.n 
e'pericn.:c ,.,,me dedinc m grm\lh ratc ... at -l.9 per 
.:cm in 19S9 and-'··' per .:ent in 19911. India is ti.1rc.:a,1 
tu gro\\ at 5.1 per .:ent in 19S9. Jo\\n -.harp!~ frnm ii,. 
rapid gr,i\\th of Ill per .:cm in 19!\S. but still mu.:h 
better than the -l.-l per .:ent nf 191P. :\ further fall to 
-'-"' per .:ent i-. fore.:asl for 1990. Without oi -.ignifi.:ant 
re.:o,·er~ in oil prices. whi.:h is Ct•nsidered unlike!~ in 
the next l\\•l years. gro\\th in Western Asia i .. like!~ to 
remain liulc changed from J9liX le\els a1 2.5 per cent 
in 19li9 anJ 3.5 per cent in 1990. 

Ho\\ prnfoundl~ economic growth in China \\ii! be 
affe.:ted b~ the e\cnts of June 19li9 is difficult tn 
predict. but international reaction in the immediate 
aftermath seems to indicate that growth rates will be 
sharp!~ do\\ n frnm their 19li7 to 19lili le\ els. Wilile the 
GO\·ernmen1 has announced a desire to maintain its 
,1utward f,1oking posture. it remains h• be seen how 
the international business and financial communit~ 
will respond. Gi,·en the unccrtain situation there. 
UMDO is forecasting growth of 5 per cent for 19li9 
\\ ith some rec,wer~ in 1990 to 6 pcr cent. Growth 
rates in 19li7 and I9lili were 10.5 and 11.2 per cent. 
respecti\ el~. 

World MVA gro\\lh in 19lili is estimated 10 be 
5.2 per cent. up from -l per cent in 1987. The onl~ 
other ~·ear since 1976 in which world M\'A growth has 
exceeded 5 per cent was I9li-l. when it grew at the rate 
of 6A per .:ent. The fastest-growing industries were 
miscellaneous petroleum and coal products. at 7.S per 
cent. electrical machinery. at 7.2 per cent. and pla-.iic 
products at 6.6 per cent. The rate of growth in !\1\'A 
was estimated h> ha\"e been the same for de\"eloped 
and dneloping countries. thus n,i progress was made 
by de\"eloping countries in increasing their share of 
world MVA. The estimated share for 1988 is 13.li per 
cent. 

In 198!i substantial gains occurred in :ile share of 
world M VA in Asian de\"eloping countries as wcll as in 
Japan. Declincs were registered in the Latin America 
and Caribbean region. Western Europe. sub-Saharan 
Africa and North America maintained approximate!~ 

their same share-.. The Latin Ameri.:an and Caribbean 
n:gi,•n rec.•rded '.\1\".-\ gr,iw th ,,f onl~ I. 7 per cent for 
19liX. as :\IV.·\ in Bra1il dedined by 2.5 per .:ent and 
Argentina registered a bare ti . .' per cent in.:rea,.e . 
Tr,ipi.:al Africa did somewhat better at ·'·X per c.:n1. 
The debt .:risi ... parti.:ularl~ in .-\rgcntina and Rra1il. is 
m a large measure respon .. ible for the poor per
ti.1rmance. as producers struggle to maintain opera
tions in the face ,,f deteriorating infrastructure. 
indmitng power supplies and transport fa.:ilities. and 
diffi.:ulties in obtaining inputs and keeping machiner~ 
in operation. 

For 19li9 and 19~1 l'~IDO is forecasting that 
dc\"el,>ping ,;,1untries as a \\hole will increase their 
sharc ,,f \\orld MVA (see figure 1.2). In 1989. MVA 
gw\\ th rates for dneh1ping and de\·eloped countrics 
will be 5.X per cent and -l.-l per cenL respecti\"el~. Ir. 
1990 the growth rate for de,·eloping countries will 
increase further to 6.1 per cent. while that for the 
de,·efoped countries decreases to 3.3 per cent. The 
de\·eloping countries of Asia are cxpected at,.ain to 
make the strongest gains. and in general Je,·elr.ping 
c.mntries in all regions except Latin America are 
expected to h:i,·e faster M\'A growth than the 3.3 per 
cent :-ate forecast for de,·eloped countries. 

B. Prospects for the year 20u0 

.-\s the 19li0s draw to a close there is a growing urge 
lO take a longer look ahead across the last decade of 
the century to the year 2000. The United !'liations has 
decided to call this dc>cade the Fourth United Nations 
De,·elopment Decade. This has led to a conscious 
effect on the part of the \"arious United Nations 
agencies to take a medium-term perspecti\"e for the 
years 1991-2000 about the prospects for growth in the 
world economy. 

UNIDO expects that during 19X9-1990 the share of 
de\"elopir.g countries will increase across all industries 
e\cept non-electrical machinery 1 ISIC 3X2). in which 
the share is forecast lo remain constant. O\·crall the 
dewloping countries· share of world M\' .-\ is forecast 
to increase faster during 1989-1990 than it has o\·er 
the 1975-19!19 period (see table 1.2 and figure 1.3). The 

Figure 1.2 Manufacturing share of developing countries in world industrial output, 1970-1990 and 2000 
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Figure 1.3. Menutecturlng velue edded of North end South, 1175 end 1110 
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Table 1.3. Agency baseline projections of lonc-tera CDP gr~h. 
1991-2000 

(Percentage) 

Region or Econ-le Internet tonal 
econoalc C01mlssion World Ban1t•l~i ftonetary 
grouping DIESA for Europe U"CTAD§/Basellne Lov Fund'' 

~ 3.3 3.2 3.1 3.~' 2.1'' 3.7 

DeYeloped .. rket 
econ-ies 2.7 2.d' 2.6 2.9 2.4 3.1 

Centrally planned 
econoaies of Europe 3.9 4.0 3.9 

~tYtl22ID& '2!!D~[i~1tl 4.1 3.6'1 3.4 5.1 4.3 5.0 
llorth Africa 4.6 1.411 4 ·&I 3,5&1 3,5b/ 
Sub-Saharan Africa 3.3 4.0 3.6 

4:211 Latin Allerica 3.2 3.5 4.3 3.4 
Vest Asia 4.3 4.4 

6:2!11 5:J!ll 6:6-11 South-Eaat Asia 4.1 
lledi urranean 2.1 

6:Jkl China 6.7 

~: AdllinistratiTe C-ittee on Co-ordination, Task Force on Long-Tera 
DeYelopment ObjectiYes, Inter-A(ency Technical Workin& Group, •Report of the 
Inter-Agency Technical Wort.inc Group on its fourteenth session•, April 1919; 
for projections of the Der .. rt.ent for International Econoaic and Social Affairs 
(DIESA): "OTerall aocio-er.onoaic perspectiYe of the vorld econOll)' to the year 
2000• (A/43/554), table 4; for projections of the Econ01Sic eo..iasion for 
Europe: •OTerall econ01Sic perspectiTe to the year 200(;• (ECE/EC.ADl32); for 
UJ(CTAD projections: •statistical tables r~latina to long-tera econ01Sic trends 
in the 1990a• • paper aubaitted to the fourteenth session of the Inter-Agency 
Technical Working Group; for IllF projections: W2fld Econo1dc OVtlook 
(International llonetary Fund, Washinaton, D.C., April 1919); for World Bank 
projections: •statistical tables relating to the ahort-tera outlook and 
1011&-rera econoaic trends in the 199os•, paper aubaitted to the fourteenth 
session of the Inter-Agency Technical Working Group. 

Al Preliainary and subject to reTiaion. 
~I For 1919-2000, .. rket econoaies only. 
,1 ~i1111-te111 technical baseline, average for 1991-1994. 
!II Derived by DIESA frOIS acre detailed ECE data in the original source. 
ti Including hi&h-incoae oil exporters (except in World Bank and IllF 
projections ) and China (except in DIESA and UllCTAD projections). 
ti All deTeloping Africa. 
gl Includes Western Asia and European developing countries and Pakistan. 
bl All African capital-iaporting countries. 
11 Western Reaiaphere capital-importing countries. 
JI Asian capital-iaporti~ countries. 
~I Asian countries vith centrally planned econ011iea. 

largest increases arc forecast to occur in professional 
and scientific goods (ISIC 385), iron and steel ( 371 ). 
industrial chemicals (351 ), miscellaneous petroleum 
and coal products (354). other non-metallic mineral 
products (369) and non-ferrous metals (372). In 
addition to non-electrical machinery. where no gain is 
expected during 1989-1990, the other industries at the 
'->ouom end of the scale, in terms of the rate at which 
developing countries' shares will increase. are plastic 
products not elsewhere classified (n.e.c.) (356), printing 
and publishing (342), furniture and fixtures (332) and 
pottery, china and earthenware (361 ). 

earlier period. The fastest-growing industries in devel
oping countries arc expected to be electrical machinery 
(ISIC 383), professional and scientific goods (385), 
industrial chemicals (351 ), other m<1nufacturcs ( 390), 
transport equipment (384), plastic products n.c.c. 
(356), non-electrical machinery (382), metal products 
excluding machinery (381), iron and steel (371) and 
other chemical products (352). All of them arc 
forecast to show a growth rate of 7 per cent or higher 
for the 1985-1990 period. Except for iron and steel 
and metal products excluding machinery. those indus
tries arc also among the fastest growing sectors in the 
developed countries. Iron and steel runs ahead of or.ly 
three industries, namely petroleum refineries (353), 
footwear excluding rubber or plastic (324) and mis
cellaneous petroleum and coal products (354). 

UNIDO is forecasting that over the 1985-1990 
period, MV A in developing countries will grow at an 
average annual rate of 6.4 per cent, which is up 
significantly from its average growth of 4.3 per cent 
during the 1975-1985 period. The rate will also be up 
slightly for developed countries at 3.6 per cent for the 
second half of the decade, against 3 per cent for the 
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The slower growing industries in developing coun
tries during the 1985-1990 period arc expected to be 
tobacco manufactures ( 314 ). footwear excluding rubber 

' 

1111 1111 111 11111 111 111111 1111 



Table I .4. :JllIDO forecast of long-teni crovtb of CDP and RVA. 
reciolUll shares. and per capita CDP. 1990-2000 

(Percent ace) 

Region or A•erace annual 
economic grovth rate 
grouping 1990-2000 

CDP PIVA 

Wo[ld 3.5 4.0 

DeYeloped aarltet econ-lea 3.0 3.4 

Centrally planned economies 
of Europe and the USSR 3.9 4.5 

DeYeloping .. rltet 
economies 4.5 6.0 

~Wn! 

Korth Africa 4.6 6.1 
Tropical Africa 3.5 4.1 
Latin America and the 
Caribbean 4.0 4.2 
Wes:ern Asia 4.5 7.3 
Indian Subcontinent 4.4 6.1 
South-£ast Asia 5.5 7.5 
China 5.0 

lli.[il: UKIDO data base. 

or plastic (324). printing and publishing (342). furniture 
and fixtures (332). leather and fur products (323) and 
wood and cork products (331 ). all of which arc 
forecast to grow at less than 4 per cent. In developed 
countries those same industries. with the exceptions of 
printing and publishing (342) and furniture and 
fixtures (332). arc also among the slower-growing 
industries. Growth rates of 4.4 per cent for furniture 
and fixtures and 4.3 per cent for printing and 
publishing in fact place these two industries among 
the fastest-growing in developed countries. 

Table 1.3 shows a comparison of the GDP projec
tions for the coming decade of various organizations 
and bodies within the United Nations system. The 
forecasts generally indicate more rapid economic 
growth in the coming decade than has occurred in the 
191!0s. but none of the agencies sec a return to the 
growth rate~ of the 1960s and 1970s. For developing 
countries. only the International Monetary Fund 
(IMF) and the World Bank foresee GDP growth in 
the 5 per cent range. and this only holds for the more 
optimistic fcenario of the World Bank. From a 
rrgional pcrspcc1ive there is agreement among the 
forecasts on the 4uestion of where rapid growth or 
slow growth are likely to occu;. The pattern of th.! 
19!!0s is continued, with Asia showing rapid progress 
and sub-Saharan Africa and heavily indebted Latin 
America forecast to grow slowly. lJNIDO has made a 
synthesis of the e~timates to provide a forecast to be 
used in computing its •>wn estimate of MV A in the 
y:zr 2000. The lJNIDO forecast. as shown in table 1.4. 
is a little more optimistic than the forecasts of the 
other agencies. since it is based on more optimistic 
assumptions about the resolution of the debt crisis 
and the outcome of the Uruguay round of trade 
negotiations. 

Share of vorld Per capita CDP 
PIVA Cllf Clil!I dollars} 

1990 2000 1990 2000 1990 2000 

100.0 100.0 100.0 100.0 2 917 3 406 

63.1 60.1 67.2 64.3 12 313 15 440 

22.0 22.9 lo.a 11.3 4 099 5 512 

14.2 17.0 17.2 19.0 946 1 161 

0.5 0.6 1.1 1.3 1 231 1 521 
0.5 0.5 1.3 1.3 439 459 

5.7 5.a 5.7 5.9 1 958 2 301 
1.4 2.0 2.9 3.2 2 462 2 aaa 
1.6 2.0 2.5 2.S 330 407 
4.5 6.1 3.7 4.5 1 433 2 036 

4.7 5.5 591 105 

According to UNIDO calculations. developing coun
tries, excluding China, will by the year 2000 be 
producing 17 per cent of world MY A against 14.2 per 
cent in 1990 (table 1.4). The most substantial gains 
would come in Western Asia. the Indian Subcontinent 
and South-East Asia. Sub-Saharan Africa and Latin 
America show little or no increase in their shares of 
world MVA. On the basis of a preliminary analysis, 
UNIDO expects the share of developing countries in 
world MV A to continue to increase in petroleum 
refining (ISIC 353), rubber products (355), electrical 
machinery (383) and transportation equipment (384). 
Some decline in their shares in the food (311 ), textile 
(321) and wearing apparel (322) industries is likeiy. 

The UNIDO forecasts, optimistic though they arc 
relative to those of the other organi1.ations or bodies 
in the United Nations system, therefore clearly show 
that the Lima target of a share of 25 per cent of world 
industrial production for developing countries by the 
y:ar 2000 will remain an elusive goal. 

C. The Lima targl:I and the new international 
development strategy 

There was a time when the mere menrion of th~ 
year 2000 conjured up hopes and cxciiemenl for the 
future of developi;ig countries. In 1975 the Second 
General Conference of UNIDO, meeting at Lima, 
Peru. adopted the Lima Declaration and Plan of 
Action on Industrial Development and Co-operation, 
by which the world community agreed to assist and 
encourage developing countries in their efforts to 
achieve at lcasl a 25 per cent share of world manu
facturing output by the year 2000. Thar the Lima 
target was subsequently endorsed by the United 
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Na1ions General Assembly anes1s to lhe op1imis1ic 
ml>od at lhal lime. bu1 lhe minimal progress lowards 
lhat largel so far l•nderlies lhe basic reali1y of lhe 
world loday. The share in world induslrial ou1put for 
de\·doping Cl~unuics. excluding China. reached 1.n1 per 
cent in 19l<l't. 

Ho\\e\·er. instead of laking such a result as a sign of 
lhe ultimate failure of the Lima Plan of Action. it 
should perhaps be \"iewed as an indication l~f lhe 
outslanding task yel lo be comple1cd before the largel 
dale of the year 2000. As re\·iewed else\\ here in lhis 
Ci/oba/ Reporr. the aclual progress made by de\·elllping 
counuie~ is mu:h more subslantial lhan lhe one 
indical.!d by a mere aggrega1e piclure. The fac1 lhat 
many de\·eloped countries ha\·e slarted laking indus
lrial compe1i1ion from de\'eloping counlrics seriously 
is a lestimony to the success of industrialization 
efforts made in de\·eloping countries so far. Wha• is 
most unfortunate. howe\·er. is that the industrialization 
iJrocess has net taken place always in a hospitable 
global economic climate nor has it brough1 about a 
uniformly successful result lo all de\"eloping countries. 
Ha\'ing worked \·cry hard lo di\"ersify away from 
primary producls and lo launch themselves on a path 
of industrialization. many of the African countries are 
on lhe \·erge of returning to the status of peripheral 
pnw1ders of raw mat:rials. In that regard. shifting its 
pri(,rities· to African industrial rehabilitation has been 
one llf lhe pressing tasks of l':"IDO for the past 
several years. 

As for the Latin American countries. the so-called 
debt crisis of 19~ I represented a historic turning point. 
By borrowing too much and too fast. and then being 
saddled with high interest rates. many Latin American 
developing countries found themselves unable to 
ser\"ice their deb1s on time. International credit flows 
to those countries. in general. were brought to an 
abrupt halt. forcing them to unc!ertake a radical cut in 
imports. a general tightening of the economy. especially 
in basic public services. and the imposition of penalties 
on industries that do not produce eltport goods. 
Needless to say. forcing Latin America to industrialize 
strictly on the basis of short-term balance-of-payments 
considerati,ins is ob\·iously neither sustainable nor 
desirable from a global point of view. 

The Lima Plan of Action. although framed in terms 
of regional share targets, assumed parallel growth in 
developed and developing countries and a smoothly 
functioning global economic system to accommodate 
such growth. Howner. the global economy has for 
some time been fraughl \\ith problems. In many 
respects. the world has become a less kind and gentle 
place to live in. The '"high technology" of today is still 
powerless to combai droughts and other natural 
disasters that all too frequently accompany mass 
starvation. Violent civil unrest is not only becoming 
common, hut is taken as an almost inevitable aspect 
of atoning for past econorr.ic e"cesse.;. Modern-day 
economic liberalism has been credited with many 
instances of economic revitali1ation (including those 
in the sub-Saharan African countries, according to a 
recent World Bank report). Unfortunately, however. it 
also seems to have had the effect of blurring the 
traditional divide between technostructural and macro
economic problems underlying the world economy as a 
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whole. Whil-: lhe need to adopt new technology and to 
adapl the economy to its consequences cannot be 
gainsaid. lhe costs of doing so are oft.-n exacerbated if 
the global macro-economic framework is not helpful. 
The eJtternal debt of many de\"eloping countries has 
reached an unprecedented proportion relati\'e to lheir 
ability to repay. The lfow of international financial 
resources is increasingly distorted. and e\·en acting in 
a ncgati\·e manner. making de\·cloping countries 
finance the de\·elopcd. rather than the 01her way 
around. In the midst of all these problems. stable 
economic growth seems ready to desert the worl~ once 
again. therel)y exacerbating the old problems and 
creating new ones. Are the economic problems beset-
1ing e\·ery coun:ry toda~ only tcmporar~· difficulties of 
their own making. or are they symptoms of a 
fundamental systemic flaw in the global ectinomy'! 

In the meantime. tempers arc rising with increasingly 
ellplicit threats of retaliation among lhe industrialized 
trading partners. as though trade has suddenly become 
more injurious than beneficial. The realization. during 
the 1940s. that some economic problems affiicting 
indi\'idual countries may be interrelated brought the 
world community to es1ablish international organiza
tions to resoh·e problems multilaterally_ On the e\·e of 
the final decade of the twentieth century·. the most 
immediate challenge to the world economy might 
again be that of containing the growing spectre of 
unila1eralism and hila!eralism among countries acting 
either indi,·idually or in groups. The increasing frag
mentalion of the global economy is. to a certain 
eJttc:nt. mirrored in thi- apparent ineffectiveness of the 
eJtisting international organizations. In this regard. 
saving multilatera:ism through an enhancement of the 
reputation of the United Nations system suggests itself 
as one of the many challenges facing the world 
economic community during the coming decade. 

Some of the economic challenges facing the world 
ha\'e already been addressed in previous UNIDO 
<i/ohal ReportJ. including the problems of ex1ernal 
debts. terms of trade. protec1ionism. eJtchange and 
interest rate alignments. direct investment. tcdmology 
transfers and others. in the conte"t of the need for a 
harmonized global industrialization. In (iiohal Rt•port 
/9X9/90. attention is drawn to an(Jther dimension of 
the e"isting challenges. The accelerating pace of 
structural change taking place in both developed and 
de\·eloping countries seems to be creating frictions and 
undermining industrial productivity. sometime,; shaking 
the very foundation of the institutional framework for 
development in many developing countries. In the 
following section. the relationship between structural 
change and the changing level of investment pro
ductivity in advanced industrial countries observed in 
the pasl three decades is first examined. and then the 
structural adjustment crisis tJ::ing experienced in devel
oping countries. in particular sub-Saharan Africa. will 
be re\iewed. 

D. A basic economic challen2e: 
lhc world economy on a lowered J,trowlh palh 

The Lima target was originally postulated on the 
basis of stable growth of (j DP and industrial e:•pan-



sion in the OECD countries in the range of 3. 7 to 
4 per cent per annum. Without the assurance of such 
stable growth in de\·elopcd countries. the e'isting link 
betw..:cn de\·doped and de\-cloping countries can 
become detrimental to the laner. as recent events tend 
to show [I]. Howe\·er. an analysis of industrial e'pan
si\ln in the OECD countries throughout the past four 
decades shows a percepti\e decline in growth of 
manufacturing \·alue added (MV A) since 1974. from a 
5.5 per cent yearly nerage between 1949 and 1974 to 
onl~ a 2.1 per cent a\·erage since then. Man~· econ
omists hne noticed this. and ha\·e made frequent 
rctcrences to the so-called Kondratieff long waves. 
Ac :ording to the eminent economic hrstorian. Joseph 
Schumpcter. inno\·ations. including territorial e'pan
sion and impro\·ements in mar:.eting and management 
as well as technological change. are among the 
imponant factors underlying the Kondratieff long 
waves. The palpitation of the clustering of major 
innO\·ations is such that. according to Schumpeter. 
writing in 1935. the world had e'perienced three 
industrial renllutions. The question is: Did the world 
ha\·e another industrial re\·olution since that time 
without being aware of it"! 

A Schumpcterian eurapolation would cenainly 
refer to the period between 1960 and 1973 as the peak 
of another industrial rernlution. Not only was there 
the so-called electronics revolution. which brought out 
a host of new products that changed peoplc'5 life-style 
drastically. but the computer industry was expanding 
at an annual compound rate of 22 per cent. instilling 
fears among middle management of their jobs' becom
inr obsolete. Although this did not happen (white
col:ar work expanded). optimization through project 
enluation and re\·iew techniques (PERT) and dynamic 
simulations became. ostensibly. standard management 
tool kits. In a way. even the territorial expansion which 
characterized the two previous industrial revolutions. 
according to Schumpeter. did take place. By and 
large. it was only during the latter half of the 1960s 
that the newly decolonized. developing countries were 
rediscovered by the international financial community 
for their industrial potential. From a handful in 
number in the 1960s. by 1970. 59 de\·eloping countries 
had managed to expand their industrial bases enough 
to reach or exceed the critical turning-point for a self
sustainable industrialization process (taken as a IO per 
cent MVA share of GDP). By 191!5. the number of 
developing countries in that group increased by just 
one. However. it is a well-known fact that sustained 
im·estment demand in those developing countries 
during the late 1960s. a.nd especially after the 1973 
recession. played a crucial role in maintaining the 
growth performance of the OECD countries. 

The purpose here is neither to defend Schumpcter. 
nor Kondratieff. One should explore a bit more into 
some of the punling features of the current state of 
world economic affairs. If the world r.conomy continues 
to grow onl) at a crawling pace. as indeed has been 
the case for the past 15 years. then why has inflation 
everywhere become such a great and recurrent concern 
as to arrest growth in every instance and to strain 
international economic relationships all the time? One 
answer could be that some countries make it a hi~ 
problem by drumming up fears of inflation and pre
empting growth. That sounds lik'e a self-fulfilling , 
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prophecy situation of low growth with non-negligible 
inflation. Although the thesis has s•.lme merit (2). there 
must be more to the problem. 

l..ack of inn•Jrmcnr:' Until \·cry recent!~. the o\·er
heating of the United States economy was attributed 
to the prolonged underim·estment in that country 
which caused producti\-it~· to decline. thus under
mining its international competiti\·e power. In fact. it 
is surprising to find that the ratio of gross capital 
formation to GDP in the United States. toda~·. is 
almost the same as it was in 1970-that is. around 
18 per cent of GDP. although the Uni:ed States 
sa\·ings rate dropped from 18.4 per cent of GDP in 
1960 to 13.9 per cent by 1987. In some other 
de\·eloped countries. howe\·er. the im·estmcnt ratio 
has been on a declining trend. For example. Japan 
used to plough back 35.5 per cent of its GDP as 
capital im·estmcnt until as late as 1970. The ratio in 
Japan is currently 28.9 per cent. while that •lf the 
Federal Republic of Germany. which was 25.5 per 
cent in 1970. dropped to 19.4 per cent in 1987. Still. 
taking all dc\·eloped countries together. the combined 
gross capital formation effort has become only slightly 
less than it was some 20 years ago. Their combined 
ratio of investment to GDP was 21.5 per cent in 1970. 
and 20.7 per cent in 1987. 

World-wide. that small loss was made up by 
im·cstmcnts in dc\·cloping countries. In 1970. both 
dc\·elopcd and dc\·eloping countries combined. ex
cluding China. produced S2.5 trillion (in current 
dollar prices) worth of goods and scn·iccs. The 
combined gross im.·cstmcnt world-wide in that year 
amounted to more than S527 billion. or 21 per cent of 
the combined GDP. In 1987. the world. again 
excluding China. produced S 13.4 trillion worth of 
goods and sen·iccs and invested S2. 7 trillion-exactly 
21 per cent of combined GDP. In other words. the 
world-wide savings and im.·cstment ratio has remained 
the same (at the 21 per cent level) in the past 20 years. 

Dereriorarion in the qualiry of capiral good~:' A 
numerically controlled machine 1001-ooc combined 
with a microprocessor and process control software-is 
claimed to be able to improve production by 160 per 
cent. On top of this. if one uses computer-aided design 
(CAD) and computer-aided manufactunng (CAM). the 
plant-wide production triples. Moreover. with a main
frame computer. a ··just-in-time" inventory control 
system can be instituted which would save warehousing 
costs entirely. Although such claims are never taken 
too seriously. in 1988 the computer and computer
related industry sold $230 billion worth of hardware. 
and they have been selling computers for the past 
40 years. Has the quality of those computers deterio
rated? Today. one memory chip has the capacity of 
one megabyte compared to 16 kilobytes only 20 years 
ago. The memory access speed is only 9 nanoseconds 
(one billionth of a second) and is expected to drop to 
2 nanoseconds some time in 19!!9. Tools. today. not 
only come equipped with their own intelligence. bu 
arc made with better materials and design. There is no 
question. therefore. that the quality of physical capital 
has nol just improved. but improved tremf"ndously. It 
should he noted that the related software components. 
which are human-capital-intensive and do not so 
mud1 enjoy the economics of scale as do physical 
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capital goods. arc of C\er-incrcasing importance. In 
calculating the producti,·ity of capital. using an output 
capital ratio. the inclusion or exclusion of human 
capital makes a great deal of difference. If human 
capital is included among the capital inputs. there is 
low productivity but the result is reversed if it is 
excluded. That aspect will be discussed later. 

Could rlrr pacr of trchnological progrrn hon~ slo"'·rd 
do"'·n'! This cannot be true. Developments in nc~· 

materials. in genetics engineering. in telecommunica
tions and information technology will beat the impact 
of the steam engine at any time. The OECD countries 
have been spending some 2 per cent of their GDP in 
research and dc,·clopmcnt. and the share is incre:lSing 
rather than decreasing. Nevertheless. there seems still 
a 1->ng way to go until research and dc,·clopment 
efforts give ise to yet another clustering of .. major 
innovations .. of the kind which Schumpetcr saw 
characterizing the upswing phases oi the long waves. 

Has thr world run out of s1ra1rgic ra"'· material.f'! The 
year 1988 turned out to be the best year for the basic 
metals industry since 1979. The average stock-con
sumption ratio dropped to 50 per cent (that is. a half 
year's supply in stock). This boom in the basic metal 
industry, howe\·er. occurred mainly because the years 
of poor prices and resultant closures of uneconomic 
operations left the industry unprepared to increase its 
capacity in the short run. According to the UNIDO 
survey, both mining capacity and primary refining 
capacity arc sufficient to supply world demand in the 
forcsccable future. What about oil? Although UNIDO 
predicts a shortage by around 1996. if not before. 
the Organization of Petroleum Exporting Countries 
(OPEC) has been unabtc to imprm·c oil prices to 
$18 per barre!. The current oil price of about $16.8 per 
barrel is still lower than the 1973 level in real price 
terms. Thus. \·icwcd from a longer-term perspecti\·c. 
the world has not suffered from a shortage of 
materials. On the contrary. an over-supply has been 
the problem. and that includes the production of food 
as well. Unfortunately. sub-Saharan Africa has little 
capacity to tap the excess supply in the global food 
market. 

The classical .. Mahhusian trap" -so much expounded 
by the Club of Rome only a decade ago-has now 
hccn replaced by a new concern about ··our common 
futurc .. -in particular "the greenhouse effect" arising 
from the current dependence on fossil fuels. Apart 
from the growing concern about the relationship 
between energy technology and the global ecology. the 
current economic scene is characterized by every 
country trying to export rather than imporl and 
accusing other countries of dumping. rather than 
hoarding materials and products. In the glob::I context. 
the current trend of economic slow-down docs not 
seem to stem from an excess aggregate demand. In 
fact. the world ha~ a depressed aggregate demand 
partly because it has been transferring the effective 
demand from "high-propensity-to-consume countries" 
such as those of Latin America to "high·propcnsity
to-savc countries" suet: as .Japan and the Federal 
Republic of Germany. And once the United Stares 
starts saving. total world demand will plunge. unless 
new effective demand i~ created .:lse\.\ here through 
some income tramfcr mechanism. 

' 
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[. ProdtlciiYity of iBYnlmHl :ud 
i..tllStrial ttStllldllring 

There arc many ways to measure ct ailgcs in the 
producti,·ity of a country. but for the (· 1rposc of the 
prcsc!lt analysis. the growti1 in GDP is compared with 
in\·cstmcnt. expressing productivity in a simple rauo- -
the perc:=ntage increase in GDP resulting from e\·ery 
I per cent GDP invested in capital formation. This 
ratio ~ akin to the ··capital coefficient.. in the 
orthodox Harrod-Domar growth equation or to the 
inverse of the so-called incremental capital-output 
ratio. Since im·cstment requires some gestatior. period. 
a fi\·c-year moving a\-cragc is used to calculate this 
national investment productivity measure. The a.::tual 
values calculated for selected developed countries arc 
sho•·n in figure 1.4. 

Figure 1.4. Ratio of GDP growth to c.pitlll lonnation .._.In .... did deHlaped countries 
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Despite differences in the experiences of the various 
countries. the overall pattern is quite striking. In the 
1960s the ratio is high and often rising. It reaches a 
peak in 1970 after which it declines steadily. reaching 
a trough in the recession of the early 19ROs. There is. 
however. a clear "ign of a revival since then and the 
ratio 1s again rising. But around this ··duck back" 
shape. there arc interesting variations. 

In the United States. the ratio achieved the highest 
value of 0.2H (that is, investment equi,·alcnt to I per 
ccn1 of GDP produced 0.211 per cent of extra GDP) in 
1966. Since then. national investment productivity or 
the capital coefficient steadily declined. hovering 
around 0.13 in the 1970s and hilling bouom with 0.01! 
in 19113. From then on. it recovered to show a value of 
0.16 in 19116 and a sudden jump ~o 0.22 in 191!7. 

Ill I 



In the past. Japan's growth performance has been 
extraordinar~. as reflected by its national im·es1ment
producli\·i1y ratio. When Japan was consistentl~· 

maintaining double-digit growth fig:.arcs during the 
1%0s. lhe figure sl<lod near the remarkable lc\·cl ofO.!.l!. 
Since t9n. however. the growth rate and with it the 
capital coefficient ha\·c perceptibly and cont1:iuously 
been dropping. T!lc lowest pcint was reached in 197!!. 
when each I per cent investment of GDP brought only 
0.10 per ccn\ GDP grow!h in return. Since then. it 
rcco,·ercd to around O. IJ du1ir.g the 1983-1987 period. 
!n 1988. it is expected lo hnc increased n no more 
than 0.14. 

Is it lil!C that imestmcnt producti\ ity in Japan has 
fallen below that of the United States? Incredible as it 
may s.:cm. that has been the case contmuously since 
1982. and was so occasionally between 1972 and 1982. 
In other words. sin~e 1972. Japan·s rclati\·cly high 
growth has been the result of higher rates of in,·cst
mcnt. rather than due to higher productivity of capital. 
As will be seen later. this applies to the Federal 
Republic of Germany as well. 

The capital coefficient of Japan plunr::.J practically 
overnight during 1974 and 1975 because of a massive 
restructuring in the manufacturing sector. Tht: qua
drupling oil price hit the world and Japan especially 
hard. The initial response by Jap::n"s industry was to 
im·cst money in replacing old equipment to make 
factories more energy-efficient. How cxpcnsi\·c that 
effort was can be gauged from the following: in 1973. 
Japan spent 36.4 per cent of GDP on capital 
formation-the highest e\·cr ratio in recent history. 
The capital Cllt.fficicni. howe\·er. dropped 10 0.24-the 
lowest rate C\Cr up to that year. But the real crunch 
came soon after. when the continued effort lo rcto•)I 
and re-equip industry in 1974 and 1975 for.::ed Japan 
lo im·cst. respectively. 34.8 per cent and 32.5 pc1 cent 
of its income in those tw'> years. with t ... c consequence 
of imest:ncnt producti,·ity declining to 0.16. and 
further to 0.13. But consider wha• happened in the 
manufacturing sector. which contributed roughly 26 per 
ecru of Japan·~ GDP at that time. In 1974. Japan"s 
manufacturing sector. a~ a whole. imcsted 14.2 per 
cent of its gross inc'Jme. but obtained a negative 
3.8 per ~cnl return in the form of aggregate income 
growth. In 1975, the return was a negative 9.9 per 
cent, while investment was equivalent lo 21.9 per cent 
of total manufacturing value added in that year. 

Once it was realized in Japan that the energy crisis 
was not only permanent but world-wide, another 
wholesale structural change had lo take place-this 
time to explore. and if possible lo satisfy. the changed 
structure of world demand. Thus, during the period 
from 1975 to 19!!0, 19 out of the 21! industrial sectors 
in Japan contracted their shares of MVA. led by the 
pctrolc!.lm refining and automobile industries. On the 
other hand, the glass and gla~s products industry and 
the electronic machinery sector led ti>~ expansion. 
Surprisingly. the scale of restructuring undertaken by 
the Japanese manufacturing sector in that particular 
period was much grcalcr 1han the one in the previous 
period-in facl almost twice as great. The UNIDO 
index measuring structural change experienced hy 1he 
Japanese economy hc1ween 1970 and 1975 shows a 
figure equivalenl 10 K. 7 per cenl of 1he total output 

\alue. •The fig:irc for 1975-1«;80. howc,·cr. has reached 
the \·alue of l~ h :>er cent. In the meantime. the capital 
coefficient dr,1pped to unprc:ccdcnted lcvcls-0.13 in 
1976.0.1.:!in 1977.0.IOin 197!tand0.15in 1979. 

The stor~ of Japan's industrial restructuring docs 
not stop here. In the early 1980s. the oil price started 
collapsing. which presaged another massi\·c income 
redistribution world-wide. and further changes in the 
world-wide demand pauem. Thus. bet\\ecn 19110 and 
1985. the share of electronic machinery in total 
industry increased by 57 per cent and that of non
electrical machinery by 11 per cent. With the excep
tion of the automobile industry. which managed to 
increase its share slightly. all other 25 industrial 
sec.ors ha,·c been forced to contract their original 
shares in the economy. This switch-over was bigger 
than ~he one between 1970 and 1975. and amounted to 
a 23.7 per cent structural change between 1980 and 
1-l85. And. after the massive revaluation of the yen. 
the structural change index reached 20.4 in 1986 and 
20.7 in 1987. 

An industry-wide restructuring also took place in 
the United States after the first oil crisis. but sur
prisingly without any major upheaval in the economy. 
The structural change index for the United States 
between 1970 and 1975 was a mere 6 per cent. By 
1980, howe,·cr. the index went up to 8.1 per cent and 
continued to C:imb. reaching 8.3 per cent by 1985. The 
fact that :hesc figures are extremely low in comparison 
with those of other countries simply reflects the 
relati,·e size uf the United States economy ,·is-0-\·is 
others. It was. indeed. the relative size of the United 
States economy that enabled it to absorb and accom
modate the enormous onslaught of imports from 
Japan and the so-called newly industrializing coun-

"In 1h1' <ilt>hal Rt'port. unless •lalcd nlhcr,.isc. s1ruc1ural 
change• arc measured by 1he compo•ilional changes in nu1pu1 1ha1 
ha\e 1aken place bc1,.een 1"'·0 specified periods in lhc manu· 
fac1unng •ccwr a' a "'hole. "'·hich. in 1urn. consish nf 2K ln1cr· 
na1i.inal S1andard lndus1rial Classifica1inn llSICI indus1rie-. The 
cnmpc"ilmnal change' arc. howncr. mea•urcd wnh 1hc ,·;iluc· 
added cnnienh of differeni indus1ry nu1pu1s inslead of laking 1hc 
'aluc' of 1u1al ou1pu1 al face ,-alue. 
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Specificall'. 1hc llSll>O ··,1ruc1ural change indn .. " dem·cd 
hy calculalmt11 1hc difference• bc1ween 1he ac1ual n111p111 \alucs 
trica•ured by lhe \alue-added C•>ntenl• only) nb~neJ in a gi,·en 
year for each nf 1hc 2H ISIC indus1ne' and 1hc rcspccll\·e nutpul 
\ah1e' 1ha1 ""uld baH been achie,·ed if all •eclnh had c'panded lnr 
cnn1rae1edl wnh 1he same r~1e as the ;nerage for 1he manufac111rint11 
•ec1or a' a whole. The tnlal M1m of difference• '" ohtained lhu• 
ind1ca1e' lhc e•.lent In which 1he currenl 011tpu1 cnmpc,.111on 
under,.enl change• during a given pcrwd. and in 1h1• <ifohal Rrport 
1ha1 '"m 1' e'prc"cd a' a pcrccnlagc d 1hc 1n1al manufactunnt11 
nulpul f\alue·addcd) nf lhe end yr:ir of nb<en;llinn. Thi• mean' 
1ha1 lhe I lSl(>O 'lrucwral change mdc• will have a b1ner \·aluc if 
1hc pennd nf nbserva11nn becomes five )~ar. instead of nne year. 
unless yearly chant11e' m the meantime cancel 1hernselvcs 0111. Thi\ 
mean' 1ha1 s1rue111ral change• ncc11rrmt11al1hc 1n1rasce1oral level arc 
hnl fullv rcnccicd 
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tries• (NICs) during those periods without serious 
structural strains. In 1970. even before the oil crisis. 
the United States economy suddenly -lost steam. and 
its growth rate dipped for two years. allowing the 
economy to adjust and realign itself. but pushing 
down the aggregate capital coefficient to 0.17 from the 
pre\·ious a\·erage of 0.27. Structural changes that took 
place after the oil crisis !>rought the im·cstment 
productivity figure down to about 0.12 or 0.13. After 
regaining strength during 1975-1980. that figure plunged 
further to about 0.07 or 0.08 during the 1981-1982 
recession. when a wholesale restructuring took place. 
But a basic structural change occurred in 1978. when 
the United States import share of GDP became 10 per 
cent. which it has remained e\·er since. 

Among other developed countries. Australia had a 
relatively high investment coefficient until 1971. when 
the terms of trade on its agricultural exports started 
deteriorating. The capital coefficier.t was 0.24 in 1971. 
but has declined steadily to 0.09 in 1982-19Rj_ The 
recm.·ery of its strength since then has btti· sh1w. 
Canada was one of those fortunate countries where 
national investment productivity did not suffer during 
the oil crises. Canada. as was the case with most 
developed countries. registered the highest productivity 
figure during the late 1960s. in the range of0.22 to 0.24. 
The decline in the coefficient in the early 1970s was 
arrested in 1972 and received a boost in 1973-1974, 
Canada being an oil supplier. Since 1976. however. the 
capital coefficient has taken a turn for the worse. 
dropping to 0.08 in 1983 and recovering only to 0.13 
by 1986. 

In Europe. the vaunted economy of the Federal 
Republic of Germany was also showing signs of not 
having a proper aggregate return on its aggregate 
investment. One of the most surprising facts is that. 
since 1960. the Federal Republic of Germany has had, 
on the average, a much lower capital coefficient than 
that of the United States and Japan. A similar 
phenomenon has been observed in most of the 
European economies, and was once generally known as 
"Eurosclerosis". The capital coefficient of the Federal 
Republic of Germany, which was in the 0.17-0.19 
range most of the time prior to 1974, has come down 
to 0.05-0.08 in recent years, up to but excluding 1987. 
The productivity decline in the United Kingdom was 
almost continuous from 1965 to 1984, with the initial 
figure of 0.18 dropping to 0.04 during the 1980-1984 
period. Except for a brief recovery during 1973-1974, 
due to North Sea oil, the United Kingdom's capital 
coefficients of 0.11 in 1985 and 0.16 in 1986 represent 
tremendous improvements. Both France and Italy had 
relatively high capi:al productivity ratios until 1974-
France often exceeding 0.27 and Italy gyrating between 
0.20 and 0.32. Both countries, however, experienced a 
decline in their productivity, reaching the C.05 figure 
in 1984 and furt~1er dropping to 0.04 in 1985. Since 
then, both have recovered, but only marginally. 

•The lcrm "NICs" is used utensivcly to dncribc developing 
economics. be they countries. provinces or areas. where there ha• 
hccn particularly rapid indumial growth. It docs not imply any 
politic;al division wi•hin the ranks of developing countries and is not 
officially endorsed by IJNIOO. 
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F. lateraational competition and the cost 
of structural adjustment 

Between 19' 1985. world-wide production of 
manufactured ~ · i underwent only a 8.8 per cent 
s.tructural change. defined as the combined \·alue of 
additional output by expanding industries and the 
value of output lost by contracting industries. It so 
hap~ncd. howc\·cr. that the structural change under
taken by individual countries amounted to 16.7 per 
cent of their total manufacturing output on the 
average; that is. twice as much as the global aggregates 
suggest (sec figure 1.5). Such a large discrepancy 

Figure 1.5. SMlctural change In the wortd and In 
lnchklual countries 
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occurs because expansions • .md contractions in one 
country are partly offset by ob.rerse outpu: changes 
and investment decisions in other countries. The 
economic meaning of the discrepancy is left open for 
discussion, possibly because the decisions underlying 
the discrepancy arc largely unco-ordinated. a cir
cumstance whicti can result in a tremendous waste <'f 
investment resources in aggregate terms. 

Suppose there were as many independent firms in a 
country as unco-ordinated and competing national 
economies in the world, then the 17 per cent structural 
change undertaken by a country during 1980-1985 
could mean that the individual firms within that 
country. again on an average, expanded or contracted 
their production by more than 34 per cent. In the 
meantime, the number of firms swells because of new 
entrants or decreases due to bankruptcies and plant 
closures. In any case, it ii. not hard to imagine the 
cxtcnsivene!ls of duplicative investment decisions among 
individual companies in the absence of an industry-wide 
agreement. Collusion and cartelization arc indeed 
dreadful words. They reduce competition and. there-

, 
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t.•r..·_ 'UPP•''c:Jh rc:Ju..:l· till· dli.:1c:1K:- ,,f ;111 111Ju,1r:
.111J »f the: c:..:.·1t.•!ll\ .1, .1 \dll>k. ll1n\C:\C:r. the: tigurc:' 
llllh..:.11mg I;,•\\ mu..:h 11t1..:"·••rdmatc:d d·l·•r!' ;111h•ng 
th.: •••Urlln.:, ka,I !•• dt1ph..:;1t1\.: ~-.·mpc:llll\C: irn.:,t
mc:nt df.•rh 111 the: \\,•rlJ ;i' a \di.•k ,h,11ilJ h.: l..c:pr in 
minJ 

h•r 111'tan..:c:. 1, u ;1n:- \\,1nd.:r that the: ;nc:ragc: ''"! 
,,f fin;111..:ing 111.rc:;1'c:' h··:-·•aJ the: ;nc:ragc: rate: ,,f 
rc:turn ••n irl\c:,trn.:nt \\hc:n the: ... arnc: i1nc:,tm.:n1 i' 
Jupli..:atc:J f,,ur time:' ••\.:r the: \\•>rlS.' If rc:al intcrc: ... t 
r;1tc:' \\<:re: t.• t>c:..:1•111c: lugh.:r than the: r;1tc ,,f rc111rn 1•n 
im c ... 1 mcnt. rh 11 ju't , •n marg111.1I im c ... tmc:nt prlljcl"t,_ 
hut 1•11 thc a\.:ragc ha'i' f11r all imc ... uncnh in thc 
\\••rlJ. glnbal Jc:ht w1>uld ..:c:rtainl:- h:l\c Ill cxpand. 
rathcr than l"•llltra.:t. 

.\..:.,1rding l•• l"'.\ll>(f, c: .. timatc:. thc tntal outstanJ
ir,.,,: ,1ffi.:ial n.tcrnal dc:bt ,,f Jc\d1,pc:J and devc:l11ping 
''' 1111ric:' ••lllthinc:d rc:a.:h.-d ~2."7 trilli•lll in 19SS. The: 
th•:n .:urrc:nt Lur.,d,illar ra•c: ,,f intc:rc-.t rangc:d bc:t\\c:c:n 
s - pc:r ..:c:nt and ')_ - pc:r •Cnt. h c:n aftt:r di,.:nunting 
f 'r the: .:urrcnt l "1111cd Statc:s inflation rate: ,,f 5.3 pc:r 
..:c:nt. the: rc:al intc:rc:'t rate: c:x.:cedelf the: \\ .. rid·\\ idc: 
:nc:ragc: .:apital .:nc:ffi.:ic:nt or imc:,tmc:nt pn1du.:ti\it:. 
\\hi..:h \\a' J pc:r .:c:nt in ('}XS. One: .:an. 11f .;,iur ... c:. find 
pr.•fitablc: imc:stmc:nt nppnrl'miric:s e\c:n in dc:btor .:.iun
t;ic:-. but n•ll ~2. - trillion \\1irth. \\ hi.:h .:nin.:idc:ntl:
happc:ned t•• be: the: ... amc: amlllmt that \\a~ imc-.tc:d b:
the \\11rld a-. a wh.1k in 19XS. recc:i\ing a J per cc:nt 
real relllrn. Thi-. mean, that external debt can perhap-. 
be -.hiftcd from .;,iuntr:- to countr:- _ but the: absolute: 
am.,unt \\ill kcep increa,ing. (fa,. in turn. means that 
trade: and im e ... tmc:nt will be incrc:a,ingl: 1.ktcrminc:d 
b: the rdatin: credit\\1,rthine ... s of .:.1untrie-. rather 
- an by c.1mparati\e ad\antage. 

It i, 11ften said that the internati.ma! finan.:ial 
-.y,tem. \\ith an intro ... pc:cti\e h1g1c nf its ••\\n. ha' 
hc:comc: e\c:r m11rc: rc:m11tc: fnim rellc:.:ting genuine 
ecnnnmic nec:d-.. H11\\ c:l-.c: could one: c:\plain that a 
.:ountr:- practically ... itting on a lake: of ,iii cannot 
bnrrn\\ $to milli11n. \\hik one: bu-.inc:s-.man .:an rai'c: 
$2.5 billion 'imply by i''uing .. junk bnnds ... ~ What i, 
frightc:ning i, not that ... uch ... 1rangc: thing' could 
happc:n. but the: fact rhat ... uch a deal make:' pc:rfc:ct 
... en'e in rhi-. \\ orld. 

The: traditi11nal thc:nn 11f mtc:rna1i1 nal trade i' 
ba,cd 11n i:nrnparati\e ad\antagc. The: th.night that 
trade: c:xpan1.h 111 compcn·.atc tor the: comparati\c: 
di-.a(hantagc:' inherent to a country n11w -.ccms to be 
misplaced. and \\Ith it the n11ti1>n of finding harmony 
in internallnn•il trade. In the pa't. the: \\orld ha' 
hc:nc:fitc:d from cheaper import price:' for con•ilantly 
impro\ ing produch hecau'c: of increasingly competi
ti\e international trade. International trade. h11\\e\cr. 
ha' cnrne. to an imp .. nant degree. to he: dri,cn by 
hoth econon11c' of scale and economic' of ..cope 
rather than comparati\c ad\antage' alone. In other 
\\ord,., :• country can pre\ail o\cr other' 'impl\ hy 
imes1i:1g mnrc in plan1'. keeping ahead of other 
i:ountrte' m re,eart:h. and de\cloping an ability to 
manage di\er,ified lines of bmme''· Propo,ab in the 
I :nitcd State' for the (iO\ernmcnt to fund national 
ct fort, to de\ clop high-definition tclcvl\ion 'cts. to 
form collahorali\C rc,carch J.lroup' to work on s11pcr
c1inductivit\ application' and to a"i'' :irivatc: \ector 
work 111 area' of adva11ced tci:hnology 'uch a' X-ray 
lithography and optoclcclronic' 'how lhc scope of 

11nc:,t!llc:nt reqlllred e\cn hcfore pr.•du.:t' ;ire: Je\c:l
,,pcd. The: rc::1I 111di.:;1ti•>n that <i••\crrun.·ru ... Ill dc:\c:l
••rc:ll •••un1ric:' ;ire: 'c:ri••u-h thinking ah.•111 e.: .. n<>nl!c:' 
.if ,,·;1lc i.:;1n he: gkanc:d. '"•r ._.,alllpk_ fr,un nh•\Clllent' 
lln\;nJ a mudt k" 'tnngc:nt apph..:;1ti1111 ,,f the 
traditi•m;tl ant1-tru,t b\\,_ ;111J fr1•m the -mgk market 
..:••rKc:pt ••f l'ur••rc:. 

C.•mpetiti••n. h••\\e\cr. h.:gc:t' 1.:••mpc:11ti1•n. and 
nll>rc: ,,frcn titan n••t the .:1•mpctiti\e c:dge that "ne 
.:••untr:- c:'tahli,he' again,.t nther'. thr••ugh m;is,i\C: 
re,c:;1rd1 and ime,tment eff1•rh. "'''" 'hift, tii am 
llther ..:ountry \\h1cl1. in the: meantime . .::m ;1ffnrd an 
e\c:n more intensi\e resc:ardt and im·c:,tmcnt effort. 
h•r e'ampk. aftc:r forcing the l "nitc:d State' mc:mor:
..:hip-makc:r-. II> dche thc:ir plants in ('}l\fl. Japanese 
firm, .:amc: Ill account for 95 per .:c:nt of the: \\11rld's 
supply ,,f I megaby tc: DRA'.\h in 19l'X. The: e1.juipment 
tn pn•duce mcnwr:- chips i!"I expens1\c ($JOO milli1m 
for one fabricati1m plant)_ Thu!->. fi\ed 1werhead c11sts 
run up tn 75 per cent nf total C••sts. as currc:ntl: 
prc:\alent in Japan. In the case nf 25ti kilobyte 
DR . .\'.\1. a dllubling of output reduced cosh by JO per 
cc:nt. and 1;1 !he: .:a-.e ,,f I megabytc DR.-\'.\1. by :!II per 
.:ent. Japan bc:at the L'nited State-. \\ith the price 
ad\antage obtained through the mas-.-production of 
chip!->. The situation has. howc:\·c:r. almnst rc:\er,ed 
ibelf in le!->' than twn years. Currently. the Japanese 
price of 2.000 yen per chip ga\e the Cnitcd State:' 
makc:rs more than a fighting chance:. especially '' ith 
the drasticall: de\alued dollar. The l;nitcd Statc:s 
-.emi-conductnr industry already ha-. four dc:cl:1rcd 
new entrants_ Would compc:titi\e ri,alry 'top here"! In 
19X9. Japan's big tc:n 'em;c1inductor manufacturer-. 
announced ne\\ imestment plan" totalling S5 billion
all ,cheduled for 19X9 alone. The irony i ... ,,f course. 
that this cnmpc:titi\c c:•;pan-.ion is taking place whcn 
\\orld-\\ idc: demand for i:hips i-. c:xpc:ctcd to slacken. 
and the: double iron: is that those who are in\csting 
arc aware of this. While \\inners sec: an opportunit: 
here: for further .. globalita'.ioo .. of their production. 
losers tc:nd to call this sirnation --exce,si\e .. competi
tion-a concept which neo-dassical economi'h snub 
as mc:rc illusion. 

Many de\cl11pc:d countric' are thcrefore turning 
again't international competition. Protectionism. under 
other names. i' now widc,pread. It is called fair trade:. 
anti-dumping. promotion 11f local content or \oluntary 
e\port rcstrainh. In the meantime:. international com
petition is ai:quiring nC\\ dimemions. such as puhhc 
suh,idies. research con,ortia. rc:ccss1on cartcb. intcl
lc:i:tual properties. single market.. and other rc:stricti\e 
form' of ci:onomic integration. 

Would this retreat to protectioni,m ... a\c dcvclopc:d 
countric:' from a i:ontinuou' drop in their produc
ll\ity ·1 The an,\\cr 'ec:m' to be a negati\c 11nc so f.ir. 
The folio\\ ing three example' ilh1stratc the point. 
hr..t. increa,ing tradr friction hctwccn th:: linitcd 
State' and .Japan forced J;1pan to shift prod11ction 
hasc' tn the !Jnitcd State' in increasing amounl,. l'or 
c\amplc:. the Japanese had to in\cst in the t:rnted 
States in order to produce 2.2 million automobiles it 
had been c\porting . .lapanc~e automobile parts and 
i:omponcnt producers arc following suit. Needless to 
'ay. the new capa1.ity is in addition to what already 
c\isi.. in the I !ni1c,I '\talc' and .Japan. Second. the 
loughcning st;1;1d r .. the European Economic Com-
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munity (EEC) on the local content prO\·ision is forcing 
Japan to upgrade its ··screw-dri\·er-assembly .. type of 
planrs 10 increase rheir local contenl from .io to 80 per 
cent. Ir appears rhat Japan now has to in\"est some 
S.300 million to install what is k11own as a .. diffusion 
process .. -the etching of circuits on to blank silicon 
wafers in its memory chips factory in Europe. In that 
case. what will become of the existing plant capacity 
in Japan·! Third. it is now <'pparent tha: the United 
S!::ues. Japan and the EEC w;ll each de\"elop its own 
compe!ing sysrem of high-definition tele\'ision. The 
de\·clopment of a United States high-definition tek
\·ision industry. it is claimed. could result in employ
ment for 232.000 workers and contribute at leao;r 
S22.tl billion ro the United States GNP. No doubt 
similar figures can be found for the EEC .~nd Japan. 
This. hO\\ner. is nor the net addition to total 
emplcyment. Parallel with t te creatio11 of new employ
men~ will be the destructiln of jobs m the existing 
rele\"ision industry. To this ' e ha\"e to add those of 
the C(Jmpanies in rhe new mdustr~• in these three 
competitors who will lost: out due to duplicate 
im·estme-nts. 

G. Dilemma for late comers 

Large economi.:s of s.::ale mean that. for newcomers 
or late comers-that is. de\·eloping countries-the 
initial in\"estment required to build an export-oriented 
industry often becomes prohi'iiti\·e1y expensi\"e. not to 
mention the risk inrnl\"ed in building production 
capacity ahead of demand. Bur the world will continue 
to face newcomers and .. pre-empti\·e im·estments .. by 
them. When Japan started seriously considering auto
mobile exports in 1960. its production capacity for 
both passenger and commercial vehicles combined 
amounted to less than 500.000 units per year (les" than 
3 per cent of world-wide capacity). Export ambition 
brought the Japanese capacity to 2 million units by 
1965. Japan managed to export only 195.000 vehicles 
in that year. Continuous investment brought the 
capacity to 6 millior units by 1970 and Japan sold 
1.087.000 units abroai that year. Exports took off 
only after tt.e first oil .-r:sis: 2 million unib in 1973. 
3 million in 1976: 4 million in 1977: and 6 million in 
1980. The present production capacity of 12 million 
units, however. is oraly twice the 1970 capacity. 
showing the extent of slow-down in the capacity build
up in anticipation of export demand. 

Building production capacit-· ahead. in anticipation 
of export demand. is risky. ~ut often necessary. The 
above-mentioned case of the automobile industry of 
Japan is one of the success stories associat:d ""ith the 
emergence of Japan as the most internationally 
competitive producer in many industrial prod111·1 lines. 
Despite World Bank objections. the Republic of 
Korea went at::ad Cl.nd built a o;teel complex in the face 
oi a world ..-ide glut anJ excess capacity in steel. and 
eventually became a suc:essful steel exporter. Like· 
wise, Nigeria is hoping to complete its Aj' ·1k uta 
integrated steel mill project which will give the 
country an expanded steel proriuction capacity of 
2.3 million tonnes a year which. according to the 
World Rank. is almost live times lhe projected 
domestic demand. ii took ( hile five years of patience 

IK 

and in\"es1ment before it started exporting agro-f:,od 
produc1s all ll\"er the world. 

Efforts to build large e'.\cess capacity ahead of 
demand entail enormous risks. especially for de\·el
oping countries. First. anticipated demand may oner 
materialize. such as. for example. the car manu
facturing projects in Malaysia and Thailand. the iron 
and sted project in Trinidad and Tobago and sugar 
alcohol production in Br;rzil. Second. a country·s 
foreign exchange may run out before the project is 
completed. as was the case with the Ajaokuta steel 
project and the textile and cement in<iustries in 
Nigeria. the sugar mill in Sudan. food-processing 
pla!lts in Cameroon and Congo. an edible oil produc
tion plant in Mozambique anci agricultural tool and 
implements manufacturing in the United Republic of 
Tanzania. Third. once completed. a full-scale l)pera
tion may be fore~talled because of lagging im·estments 
in infrastructure. as was the case with the missing deep 
sea ports for the Delta steel mill in Nigeria and the 
Shanghai mill in China. the frequent power shortage 
for jute and carpet industries in India and for glass 
bottle manufacturing in China. and the lack of 
effecti\"e transportation systems for rice milling in 
Chad and agro-industries in Zambia. 

The list of such in\"estment misad\"entures committed 
by de\·e1oping countries abound. especially during the 
cheap money era of the 1970s. Howe\·er. the main 
question should not be why or how these mistakes 
were made. bur what to do with them now·~ Nowadays. 
one often hears of countries goi11g through .. restruc
turing .. or .. structural adjustments .. rather than growth
orrented structural changes. International lending agen
cies make .. structural adjustment loans .. to econo
mically distressed de\"eloping countries. E\"en in the 
de\·eloped countries. in\"estments are often carried out 
in the name of structural adjustment. And there is 
pere.uroika. or restructuring. in some centrally planned 
economies. Implicit in all this is tlte perception that 
restructuring is required in order to sur\"i\·e the harsh 
economic realities of international competition. Every 
country's perception is now more on survi\·al than on 
progress. Adam Smith. long ago. pointed out that 
sur\"ival and progress ar·: not necessarily a contra
diction in terms: Progress means that some industries 
will .,rosper while others will fail. However. in 
ir.ternational competition. weak and slow countries 
cannot disappear. and they are not allowed ... > declare 
bankruptcy. They are just .. encouraged .. to become 
more competitive internationally and in as short a 
time as possible. Earning foreign nchange has become 
a paramount consideration for almost all countries. 
Thus. competing to secure increased global market 
shares for traditional export goods or to develop ne" 
export products has become the driving force for 
structural changes. Indeed. according to our surve~. 
··industrial structural changes .. in 30 develope-d coun
tries remained quite moderate un1il 1974. flowe\·er. 
developed countries, as a whole. seem to ha\e heen 
subjected to an almost continuou~ change ever since 
in spite of stagnating manufacturing activities. Maj11r 
··structural changes.. took place for three year' 
i11 succession (in 197-'. 1974 and 1975) immediate!~ 
after the firs1 oil sh"ck. After a hrief interlude. 
extensive industry-wide chang::s returned with un-



Figure 1.6. Structural change and growth performance 
In manufacturing, developed countries 
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expected regularity and severity-in 1980 1982 anc:! 
1984 and probably again in 1987. 

Genuine structural change, however, requires more 
than a yearly change in output composition. There
fore, figures 1.6 and 1.7 show the structural change 
indices, computed on the basis of output compositional 
changes, in de\ eloped and developing countries over a 
longer (five-year) ti:ne span, but ignoring chaPges that 
h.>ok place in in-between years. Figure 1.6, which 
depicts the situation in developed countries, as a 
whole, shows the quickening pace of structural change 
against the deteriorating growth perfor mancc: since 
1974 and up to 1984. For some reason (protectionism, 
lags?). the pace of structural change has slowed down 
considerably siilce 1984, and with it, the growth 
performance seems to have improved. Figure !. 7 
shows the situation in developing countries, where 
major structural changes seem to have taken place 
before the 1980s. There are strong indications that 
d~veloping countries have for some time been at the 
receiving end of world-wide structural change instead 
of generating their own through the int~rnal dynamics 
of industrialization. 

All that co11ld be co.1cluded from this observation is 
that the dev:loped countries, as a whole, have be1.:ome 
adept at coping with economic change. What cannot 
be concluded, is that this adaptive dynamism has led 
those countries to anywhere near to recovering lost 
productivity of investment. Indeed, evidence indicates 
the contrary-the c,mstant structural change has 
undermined overall produr.tivity of investment. This 
somewhat unexpected and almost heretical conclusion 
receives some credence ii one realizes that the structural 
changes undertaken in the developed countries in the 
past 15 years or so were, by and large, either 
iftvoluntary or of the adjusrment-through-rationali1.a-

Figure 1.7. Structural change and growth performance 
In manufacturing, developing countries 
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tion type, such as after the oil shock, 1iuring economic 
recessions, or under beggar-thy-neighbour pressure to 
expand exports abroad (or to defend home turfs 
aggressively)_ 

Thus, while the p;tce of structural change in 
developed countries has been accelerating, that of 
international trade has been decelerating. A review of 
the world economy shows that world trade expanded 
at an annual growth rate of 8 per cent in the 1950s 
and 1960s. During the 1970s, annual rates slowed 
down to between 4 and 5 per cent. In the 1980s, with 
the exception of 1988, the average rate has dropped to 
just under 3 per cent. In the meantime, economic 
growth rates in almost every country participating in 
international trade has shown a general and substantial 
decline despite a continuous effort to restructure the 
economy and readjust to a changing external environ
ment. In view of such statistics, it may be wondered 
whether the particular brand of international competi
tion which the global economy is imposing on itself is 
conduc.ivc to growth and development. 

The basic nature of international trade. is changing 
for another reason as well. Nowadays, the wage 
content of most industrial products is said to be less 
than 20 per cent. The rcmair.mg 80 per cent is usually 
associated with costs of management, marketing and 
financing. This means that the cost advantages obtained 
through automation in the classical sense of the term or 
through the use of cheaper labour -:an not exceed 20 per 
cent of the product value. The implication for devel
oping countries is therefore ominous. Their advantage 
in labour cost no longer counts, and it appears that 
their advantage in natural resources counts even les~. 
One consequence is that world-wide investment in 
physical capital is diminishing. For instance, the 
Federal Republic of Germany spent less on machine 

19 



llh•I!> in l'ISS tS3.:oi-' billi,•n > lh:.tn in the pre\ i,•us year. 
alllh•ugh manufacturing ill\e,.tmenl in l~l\S \\a' thl· 
highest ,ince l~S5 . .-\gain in l'>SS. the l,•ng-a\\aited 
imc:,1mc:111 h••,•111 ,1ccurreJ in the l 'nited S1a1c:,. hut 
l "ni1ed Stare-. mam1fac1urc:r, i1btalkd kss machine 
ll•,•ls in l~Sl\ t$3.S5 billillnl than in l~S 7 ($3.~7 billi.inl. 
Thi' simply C••n'mns that s<lfl\\are. rather than hard· 
\\arc:. cnunts. Bu the rt>al pr,•bkm .irist>s \\hen the 
\\l>rld neglt>cts l•ing-lc:rm physi :.ii im cs1men1s. With 
the current market rat<.' ,lf imc:rest. any pr.•jecl 
pr.>mising normal returns fi\'e years hence makes liuk 
sense . ..-specially under rapidly and constantly changing 
i111c:rnational comparati,·e ad\'antages. This alsll means 
that the !low ,,f inwstment fonds Ill :Jewloping 
countries becomes scanty. despite the fact that they 
need de\elopmenlal ill\·estments which ought nol be 
e\dusi\·ely shorl-lerm and C'.•mmercially oriented. The 
econ,lmics of the sub-Saharan African countries seem 
to ha\·e been particularly hurt by the dwindling !low 
of long-term im·eslment capital. 

H. Adjustment through deindustrialization 
in sub-Saharan Africa : some empirical e\"idence 

Many developing countries. especially those of sub
Saharan Africa. are being criticized for not taking 
prompt action 10 redeploy re~m•rces from declining 10 
expanding industries. If an economy can direct its 
resources lo produce the right goods in the right 
proportions. productivity of its resources will. in 
general. be enhanceJ. Many have an implicit faith in 
the working of market forces for this job. while others 
fa \·our some form of go\"ernment intervention. All. 
however. admit that an economic system-any eco
nomic system-can make mistakes from time 10 time. 
Bui, are some de\"eloping countries mistake-prone'! For 
nearly a decade. international development agencies 
have been urging developing countries-especially 
tho!>e with high external debts and those in the sub
Saharan African region-to adopt policy reforms in 
favour of increased efficiency in the allocati.m of 
scarce resources to strengthen their e.'<lernal competi
li\·eness. For example. between 1980and 1987. 51 coun
tries received either structural or sec1cral adjustment 
loans from the: World Bank. totalling S 15 billion in 
121 separate incidences. Almos! half the number-but 
nol the amount-of loans for adjustment went 10 sub
Saharan Africa. All the adjustment loam essentiall~ 
had the same broad objectives-lo suppon policies 
10 improve economic incencive structures. and 10 

strengthen institutional capacitie~ to bring about 
nc:cessary !>tructural adjustment lO cope with a changing 
ex1ernai environment. As has been pointed our. how
ever. the excernal environment seems 10 he changing 
not only frequently buc also with a special ferocity. 
allowing these countries litt!e time 10 adjust "r co reap 
the benefits of whatever adjustments have been 
achieved. Some measures need 10 be taken. therefore. 
to contain external impacts in order to contrcl the 
pace of adjuscment and to provide a semblance of 
stability required for long-ten11 structural change. (n 
that context. what sort of institurional arrangeme.ll 
would be required 10 tackle the job in developing 
countries with an extremely fragile and limited indus
trial base still remains an oren question. 
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.-\ recent rep••rt (31. prepared j••intly hy the W••rld 
Bani.. and the l'mted :\ati,>ns Dc\clllplllclll l'r,>
gramme. argu<·s rh;11. rather than e\ternal fa1.·tnrs. 
dt>me,ti1.· ditfo:uhic'. including ~tructur;tl rigidi1ie' and 
inslilutitlllaJ \\eaknesse~ as \\ell as pl•llr P••li~je,. ha\C: 
limit..-d the ability ,,f suh-S;;haran .-\fric;1 h• ;1djthl 
their ec<lllllmie..; h• the adver~t' changes \\ hid1 ha\ c 
,,ccurred since the g.wd years of the lalt' 1971b and 
early 19Slls. ;111J this. in turn. C<1t1ld have c,1ntribu1ed 
In the current economic cri~is. 

Thus. structural rigidity and re~ulting price: dish•r-
1ions. c:speciall~ in the agricultural sector. have: bec•1me 
the main focus of the reform in sub-Saharan African 
rnuntries initialed by the World Bank. l':'\IDO is 
particularly concerned w i1h the success of those 
African countries in handling s1rucwral changes in the 
manufacturing sector. In that conte\t. it should be 
kepi in mind that the most crucial struclllral change 
required in sub-Saharan African countries is the one 
which brings about a minimum le\·et of industriali1a
tion in those countries. In most of them. a genuine 
industrialization process has either yet to rake hold or 
is still in a nascent stage. On the other hand. 
indus1riali1.ation is not only desirable pa w. but is 
frequently the chosen road for economic de\·elopment 
in many of those co1mtries. Under the circumstances. 
evaluating their econoir' _ performances with the 
marginal rules of resource allocation adn•cated by the 
neo-classical school of economists would be w,1efully 
inadequate. since those rules take the economic 
emironment facing each country in each slice o:· :;me 
as given. and d(> not prescribe a prncess of change. 
The tr!'\I DO 2nalysis none the less starts by 4uantify -
ing the po1en1ial productivity losses in those coumries 
within the narrow confine of static allocali\"e efficienc~ 
-in order 10 grasp first their relali\·e economic 
significance. 

Although much is heard about the poor performance 
of the agricultural sector in sub-Saharan 1.:ouncric,. the 
,.i1uation in their manufacruring sector seem, h• be 
much worse. While the sub-Saharan c.iuntries. as a 
whole. maintained a slightly positive prndu,·ti\ i1y 
grnwth per worker in agriculture in recent years. the 
manufacwring sector e\perienced an absolute diminu
tion in output per worker of approximately 2X per 
cent between 1970 and 1985 in real terms. Some 
countries saw their labour producti\·ity declining b~ 
more than 50 per cent (Benin. Central African 
Republic. Ghana. Somalia. Togo. t:ni1ed Republic of 
Tan1ania and Zaire). Thus. the a\erage manufacturing 
ou1pu1 (\'alue added) per \\orker for the \\hole ofsub
S;,haran Africa. which was S 11.255 in 19711. dropped 
to SX.67J in l9X5 (all in 19XO dollar prices) (sec 
lig•art.: I XI. 

Between 1970 and 1975. the output per worker 
in the manufacturing sector declined in 16 coun
tries-Seychelles. Togo. Central African Republic and 
Somalia suffering the larges! losses of more than 
40 per cent. Between 1975 an<l 1980. the number of 
countries experiencing negati\·e pi.lrluc1ivity growth 
increased lo 17. led by Zaire (·-80 per cent). Ghana 
(· ll9 per cent) and Gabon (- 58 per cent). Finally. 
during the 19X0-19X5 period, the number of countries 
suffering from a declining manufacturing pro,Juc1ivi1y 
jumped lo 20, led by rnch countries as the llni1ed 



Figure 1.8. Value added per worker in manufacturing and changes due to structural adjustment 
in Tropical African countries. 1970-1985 

B.skro =::so 
2'61515 2092· 

-ant 
t>l6!> 

~780 ~.34 

"0812 

"664 

.. ,, .. .. 
7 •' 

'910 t<;~ "980 '985 '97.l 19~ '980 '985 

3..r..rd :anier:cr 
'8l~ 217ll 

U'U '6Ja.3 
14'C)O 'IE".: 

"'9'29 11342 

£ .. 
;. 

'910 s~ "980 '985 '910 19~ "980 '985 

Ccn:rd AFcai Rep.b c Car<}) 
nJOO 

7598 
7Z39 

~.327 
7960 

5019 

~ 5"495 

~ 

1970 1975 1980 1965 970 1975 1980 1985 

ceite dl'.ore Ehopi:J 
22152& 

20839 7316 
1!13.34 ~ 5354 

5009 

"9JJ 

.. 
-: . :r :: . 

'970 19~ "380 ~ '970 19~ "960 '985 

Gd:xY' Q-oio 

~ 

19736 1!288 0922 

-:1671) 13720 

; 3.382 
.1; eo 

'970 19~ '9eO '911:1 '970 19~ '9l!O '985 

21 



f9n I.I (con8nuedJ 

Ke¥J M~:siu 

&lOI 57'8 
,.. 

54112 54112 
~I .... 

Jl5? 

~ 
~ ~ 

~ '< ' ~ 

-
so ~ ·~!O "9llS so er.i "9llO '9115 

Mcbli \tj 

lZ1l5 Jl5l5 8803 

~ 2l5l!IO ~ 

~J 
50'4 

"! 1 -- ~ 

910 S15 .., 'SID 910 rm 1990 995 

~ ~ 
"844 5aS5 

'M841 M8S3 MS> 
l'lSl'9 

J16l 3011 

~ '.'.:: .. :- ~ ., .. 
-

910 ~ 118() ll8S 910 ~ 1!il80 &85 

~ Rwo'd'.J 
2.156J eo6I) 

~ '577J 
148111 1l9l2 

1118' 

9(J7J 

~ .. ~ 

:: ~. 5 :: .t 

1910 rm 1980 1l!m 1910 "'~ 1!lllO ,., 
~ SomdK: 

Miii 
111172 

9061 J08J 
111&& 

'635 

~ .. 
~ ~ 

2118J 
.~~ .:; '.< 

_:_ . 
1910 rm 1980 ,., 1910 ~ '980 11111:\ 

22 



Figure I.I (conflnued} 

s.azb-a 
!!993 

96ll 

l5i52S 

s ;e i 

so ~ l!lllO 

U-tted ~ cl TCnzo-io 
441 

Z2l!I 
l571 

j ~ 
:> 

8lO e~ 1911() 

Zarbo 
"361 

"".37 
1J9! 

Source UNIOO data base 

~ . 

-. o. 

Note All l1gurn are 1n 1980 constant dollars 

'109' 

191!15 

&IS 

191!15 

"29!M 

Republic of Tanzania. Ghana, Somalia, Nigeria and 
Congo. 
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productive in such a drastic way? The period between 
1980 and 1985 represents a specially painful period for 
the sub-Saharan countries. Both GDP and MVA prr 
capita declined absolutely for the region as a whole. The 
collapsing export markets and increasing debt service 
made foreign exchange extremely scarce. This, in turn, 
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10 aut .>mobile assembly, 10 curtail production because 
of shortagt's in imported inputs, equipment and spare 
parts. A large numb.:r of traditional manufacturing 
facilities were also forced into idbness with the 
withdrawal of government subsidies ard other supports 
as an austerity measure. Thus, capacity-utilization rates 
dropped drastically in most countries, often to between 
20 and JO per cent. Under the circumstances, a dro'p in 
output per worker is not a totally unexpected outcome. 
assu:r.ing that countries did nnt adjust their employ
ment levels promptly. 
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_-\n 111.p,1rtan1 ..:'1rK..:rn 111 1h1' .;,1nt..:\I '' \\ hc·1h..:r ,1r 
n111 1ha1tr..:nd1111ph..:' th;111h..:111d11,1n-\\ld..: 'llt~..:1ur;1l 
aJ1u,1m..:111 pr,1..:..:'' ha' 1al....-n a p..-n ..-r,c· r urn. ,f1tl 1111g 
·.,,:ri....-r, fr,1111 n:,1r..: pr,1du..:tn..: 1,1 k" pr1•du..:1n..: 
111.tu,tric'. and pr,1Ju..:rng rd;1!1\d~ m.1r..: g••··~t- th;ll ;1r;.: 
J..-..-mcJ 1.:,, \\<1rth~ h~ th<." .;,11bul!ling puhh..:. ln..:rdcn..:c' 
,,f ;1n ..-..:.•rh•lll' gcmng ..:augh1 rn ,11..:f1 a 4uanJ;rr~ 
h..:..:au'c ,,fan un;1111i..:ipa1cJ 'hifl rn Jcmand ;1rc 411i1..: 
fr.:-tu.:nl. It appear' that ,u..:h a ph..:11< llll<."th lll I< 1• 11.. pl;K..: 
in Japan during th.: l'rll-l'r5 and l')S0-1%5 p.:m1J,_ 11 
<."\t:n happcncJ in th.: l"nitcJ S1atc' h..-t,,c..:n (\)Sil ;1nJ 
l')S5. In fa..:t. ••llh Bdcium and lrdand .. .:cm t<l h;nc 
a,,,id.:d mal..in!! -,11..:h- a lllbtak.: anwng dc,dop..:d 
..:ountri.:, 1indud111g c.:ntrall~ plann.:d <."C<lll•1mi..:,1 and. 
,urpri,ingl~. '.\k,i..:•>. am•lllg de\d,1ping C••ulllri.:,. 

H"''e'cr. an inJustry-\\ide '''" ,,f ••utput p.:r 
\\\1rk.:r ma' m.:an. alternati\eh. a rdati\.: incn:a,.: in 
th..: 1•utpui share: ,,f !ahour~int.:n-.i\t: I h.:nc.: h•\\ 
a\·erage lah,1ur pn1ducti\ it~ I industm:' at th.: t:\p.:n-..: 
,,f capital-int..:nsi\ c (high a\ crag.: la hour pn1ducti\ it~ I 
industrie-.. Should that pnn..: the case. th.:n die i-.,ue 
will n••t sn much be <llle <1f strucrnral maladju .. tment 
a- ••ne of th..: fragilit~ ,,f th..: tkdgling mnd..:rn 
mJustri..-., (or -.imply deindu-.triali1ation) in th..: r..:gi<lll. 

or th..: :!7 .. uh-Saharan ..:ountrie .. suney..:d. :! 1 Cllllll
tri.:s s..:em Ill ha\;.: .:xperienced structural adju .. m1.:nt 
durinl? !<HO to 1975 which cost each country at ka'>t 
10 pc; cent in term-. of output per worker. bp..:cially 
in Gabon and I ogo. the estimated output los-.es ''ere 
enorm<lllS. and the loss estimates for c.:1te d"hoire 
and :'l:igeria \\ere e-tui\aknt to more than 30 per cent 
of their re .. pecri\c output per worker figure' for 1•>70. 
Apparently tl.e .. ituation impnl\ed between 1')75 anJ 
19XO. There were ••nly 1-1 .. uh-Saharan C<llllltries 
suffering from signs of deindu .. triali1ation during that 
period. ,1f ''hich D were repcat.:rs from the pre\i,n1-. 
period with one newcomer. Rwanda. :\mong the 
repeaters. the silllation worso:ned in c.:lle d"h11ire. 
Kema. '.\talawi. '.\fauritius. United Republic ofTan1an1a 
.ind ·Zimbabwl". The numb..:r of countrie .. c;1ugh1 in the 
adjustment thwugh deindustriali1ation b..:tw.:.:n ll)XO 
and ll)X5 became 15. including three: of tho'e .:ight 
that showed pnsiti\..: rc-.ult-. ;n the pr.:\ iou' period. 
The list al'o include, newcom.:rs .. uch a .. H11rund1 and 
~iger• (sec figure UO. 

Stati,tic' show the .. cop..: of .. tructural change' 
impos.:d on the -;uh-Saharan countric .. in the manu
facturing ,cctor to be u .. ually two to three: tim.:' a-; 
great a-. the a\cragc .. i1..: in dc\clupcd countric'. The 
C\trcm..: ca'c i' Togo. which had a •.tructural ch;.:ngc 
indc:\ uf IO:! p..:r cent of ih total output between 1')70 
and 1975. drt1pping 1<• -16 per cent h..:;wccn 1<)75 and 
19XO. hm mn,;ng back up to 5J p..:r cent bel\\CCn 19Xfl 
and 19X5. Somalia underwent X-1 per c..:nt 'tructural 
change in the initial period. ti:! per cent in the 'cct1nd 
period. and 74 per cent in 1hc final p..:riod. Sigcria. !he 
large't economy in .. uh-Saharan Africa. npcricnccd 
tiJ per cent between 1975 and 19XO and 60 p..:r cent 
between 19XO and l')X5. In fact. of th..: :!7 -.ub-Sah;rran 
countries subjected to the t:s11>0 'tati,tical analy'i'. 
15 undcrweni a JO per cent or mor..: 'tr111.:tural change 

•lhc ''"' ,,, pr•H.IHl'tl\.I\ ·'"'""l·1.111..·d \\lfh 'tr11..:111r.d d1.1n.,:r 111 

lhl'• "'·,1nll'\I "a' i..:,al1i:11l.1ll'll tn m11lr1ph ltl}! fhl' '1111 pu' I• 1r l.1h111ir I 

(nmp11'll1t1n \l'1i:IHr •II •• )!1\t.'I\ \l'.H h\ ,I 'l'f ,,, 1111tp11t·\,1h11\lf 

l'•ll'rl1:.:11:11h 11h .. l'f\l"d H1 tiw .. 1.ir1m.,: \l',H l11f d1lll°H'l1I 1r1cl11 .. 1r1.il 

hr.uh..:hl'" '"hid' \H'H' h .. ·l1il 11nd1.111)! .. ·d durrnJ! 1h .. • pl'rl•HI 1,,·,,r. .. hkrnl 
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hct\\C<."n (')-II ;111d l'l-5: and 1-1 C\p;.:nenccd a ,jmilar 
;.·\t.:nt ,,f ... tru..:tur;il ..:hangc hcl\\c..:n l'JSll ;111J l'lS5. 
l11crl· arc. lh~\\l."\<."r. ..:\..:.:pll••n .... Strn..:tur;1l ..:h;1ngc 
''-"l·m, pr;r..:11c·.11l~ ah,.:nt in the S..:~cl1dk'. ;n ..-r;!:_!rll!! 
••nl~ -~ p..-r ..:.:nt hd1>rc ..:••lllpktd\ J1,;1pp..-anng 111 the 
l<Jso,. B••th B11rki11;1 L1"' and c,·,te J"h,•irc ,..-cm ll• 

ha\e ellJ••\eJ .l rdatl\d\ 'tcad\ rate ,,f •:ruc"tmal 
..:'.ung..- \~ iit1111 the 1-1 t.• ~i p.:r c.:1~1 range· thn•uglltlut. 

n1c .-\fncan data ... uggc't that the .. tructural adJU,t
mcnt prnhkm i' not ••Ill~ pre\ aknt. hut a 1..:current 
pr.1hkm in ... ub-Sah;;r.rn ..:••untrie .... llt1\\e\c:r. <."\C!l 
''hen th.: pn•hlcm i' C•lllllll<lll. the cau .. ..- oft.:n \ane-.. 
Re..:cntl\. l "'.' IDO cnmpktc:d a .. eri.:' t1f country 
studic' ~\amininc the rehahilitati<lll ;i-;pcch of :\frican 
indu .. tr~ (-11. \\hich helps!<> thfll\\ ..... 1mc light''" th..: 
ditkring adju,,tment proc.:ss..:s undcrt:ikcn hy the: .. uh
Saharan C<llllltri..:-. in the face: ,1f rapidly ch:inging 
.:\tc:rnal C<•nditinn ... T\\<I contrasting case' arc d..:-.crih.:d 
bd<I\\. 

The ,111..: ct111ntn that J,...:., n1•t appear to ha\c 1,1,,t prt1-
Jucti\ it\ throueh the mi .. allt1cation ,,f rc-.ourcc:-. is the: 
C..:n:ral- :\frica~ Rc:puhlic. which apparently managed 
not just better. hut C<lllsi .. t.:nt:y better. than am other 
in .. uh-Saharan Africa in selecting the c:xpan,,it1n and 
c.1ntracti11n of th..: right industrie ... In a small country 
'' ith a \ef\ limit..:d manufacturinc hase ... uch a' the: 
C.:ntral _.\f~ican Republic. an cc1lll~•my-\\idc strucwral 
change oft..:n means mc:rcly 11nc 11r l\\ o plants .1pening 
nr clo .. ing down. In that regard. up to 1975. more than 
on..: third of manufacturing output and almost l\\ll 

third., of manufacturing employment in the c11urtry 
\\<."re in the: textiks and clothing industry . .-\-. a trad!
tinnal ind11stn. textile' and clnthing ,,till command, 
\Cf\ low nutput per work..-r in !he Central African 
Rcp1:hlic (as in many other countric:,). In 1<)~0. the: 
tc\tilc and clothing indu.,try "s share: of output ;111d 
1·mploym.:nt dropped Ill les' than 12 per cent and 
25 per cc:nt rcspccti\·cly aft..:r financial difficulties 
forc..:d the closure of .rne plant '' hich had hcen 
pwducing I A milli•lll rn..:trc:., of cl.1th a year until 
1979. ll•l\\C\cr. in the m.:antimc. ne\\ industrial 
cntcrpri'..:' producing products c.1mmanding higher 
nutpuh per \\orkcr ,,uch a .. car aud truck a .... cmbly 
plant-. (Citrt1cn and Peugeot). hre\\eric' (:\.local and 
Ci..tcll. and a ,..,ft drink hottling plan! <<cnt into 

operation. . 
:\gain. a cigarette fa.:tnr~ \\hich hcgan production 

in (')77 (\\ith a capacit\ nf 50 milli.rn cigarcllc' a ye;1n 
creatcJ 111"\\ em piny ment m th..- tnhacco indu,tn for 
mor..: than 100 \\orkcr ... The gr•"' 11111pu1 per •.\orker 
figure in th..: tnba1.:co indrbtr~ wa' S I0.:!119 in t•Ji5. 
\\hich cnmparc' e\trcmcly well again'! the IA5X 
fi~ur..: in l<:\llk' for that \Car. The country ' food
p;occ-. .. ing industry. which ~'111"i'" largely nf a »c\\ oil 
mil1' proce'' ing ground-nut... cottnn 'ccd and .. c-.amc. 
a ll1n1r mill and an abattoir. inaca .. ..-d cmplnymcn1 
from 476 in 1975 to hflJ in 19X5: the grm' output per 
\\orkcr figure' in the fond indu,try ''ere S I0.:!9-1 in 
197~. SX.:!9:! in 19XO and SI 1.46.l in ll)X5. \\ilich again 
..:nmpar..: f;l\ourably against. for in,tanc..:. the wood 
produci.. indu .. try. which had been lo..ing employment 
.. tcadih. and had an 111:1put per- work..:r figure of le"' 
than $X.OOO in 1975 and onl\ $.l.O.ll in 19X5. 

The manufacturing -;ector of the Central Africari 
lkpuhlic. which wa' 4uite 'itcable relati\e to the 
c1111ntry ·, economic slatu' in 1970 t 15 per cent MV •\ 



share: in GDP in l'Pll). has contr;1.:tc:d ~c:ar after year 
until l'll(_l at an annual rate: c:xcc:c:ding Ill per cent. The: 
total ~\":\ figure:. which Sltllld at S94 million in 1970 
1in 191<0 constant prices). had dropped by 191<6 tn ~ 
Inc:! of S.:! I million. Toda~. the value-added contri
butinn from the textiles and clothing industry sc:c:ms to 
ha\·c: completc:ly disappeared. The: wood and wood 
products industry. which gc:neratc:d S70 million a year in 
\·aluc: added in the: early 1970s. was allowed to contract 
to the current size of S5 million a year. The indigenous 
furniture industry. which contributed SO..t million in 
\·alue added up to the mid-1970s has barc:ly survi\·ed 
with no grow.h since then. Whatever the country had 
by way of c:lectrical machinery. cars and truck 
assembly and indu.itrial and other chemical processing 
acti\·itic:s has either ceased operation or is operating at 
a nominal le,·el. Today. the entire Central African 
Repubh :·s manuf-lcturing sector consists practically of 
three industries: food-processing (42 per cent of ll>tal 
MVA in the country). beverages (21 per cent) and 
tobacco manufacturing (35 per cent). 

In 1983, serious attempts were made at economic 
recovery with financial and other forms of support 
from bilateral donors and international agencies. 
Indeed. despite a serious drought. the economy 
showed signs of expanding again in 1983 with a 3 per 
cent output growth in manufacturing that year, 
followed by a spectacular growth of 25 per cent and 
12 per cent in 1984 and 1985, before relapsing in 1986 
with a negati,·e growth of 30 per cent. Was that 
recovery due to a structural reform which removed 
structural rigidities·~ The danger of attributing the 
economic recovery to any structural reform in the 
Central African Republic is, however. quite obvious. 
The point remains that structural fragilities rather 
than rigidities seem to have been the greatest of the 
problems en~ountered by the country in its relatively 
short history of industrialization. 

Until the recession of 1981-1984. manufacturing was 
the most dynamic sector in Cote d'lvoire's fast 
growing economy. Manufacturing gro'is output almost 
doubled between 1970 and 1975 and added another 
twl.l thirds by 1980. Since then. growth has slowed. but 
remained positive-certainly well above and ahead of 
its neighbours within the West African community. 
Co1c d'lvoirc's dynamic performance. however. seems 
to have been based on something othe1 than the 
ability to redeploy resources from declining to expand
ing sectors promptly and continuously. 

Cote d'lvoire's manufacturing is heavily dependent 
on the processing of cocoa (of which it is the world's 
largest producer). coffee (of which it is the world's 
third largest producer) and sugar. The unprecedentedly 
high prices of cocoa, coffee and sugar in the mid-
1970s attracted European money to open and expand 
export-oriented processing i:;: .. nts in the country. The 
entire food-processing industry in Cote d'Ivoire is. 
therefore. practically built around 16 coffee-processing 
plants (with a combined capacity of 325,000 tonnes a 
year), four cocoa processing plants (with a combined 
capacity of 110.000 tonnes a year). and six sugar 
complexes (with a capacity of 2 million tonnes a year). 
There are also numerous palm-oil processing mills 
with a capacity of 1.2 million palm clusters a year. 

Given the importance of the food-processing industry 
in Cote d'lvoire's manufacturing sector. it is not 

surprising to find a rigid synchronized timing between 
the: output beha\·iours of both the food-prnt.--essing 
indllstry and the ,l\'erall manufacturing sector. For 
example. on three: occasions the food-processing 
industry has shown a negative annual output growth 
(in 1974. 1979 and 1981). the entire manufacturing 
sc:cwr suffered a similar fate. What is surprising. 
however. is the fact that Cote d'h-oire's food-process
ing industries. so rnlnerable to crop cycles and 
unpredictable world markets. has suffered only ori 
those three occasions in the past two decades. each 
time with a relatively min.>r setback in output and 
employment. The industry is. howe,·er. still growing. 
albeit at a slower pace. 

This stable performance in the food-processing 
industry. and thus for the whole manufacturing sector. 
is largely due to the active role of the Government. 
Cote d'lrnire's manufacturing industry is dominated 
by puMicly owned enterprises. The Gm·emment holds 
O\'Cr 50 per cent of the registered capital of all large 
enterprises, many of which arc joint \·entures between 
the Government and foreign partners. In adverse 
situations. this seir.i-public nature pre,·ents enterprises 
from reducing employment and cutting their output 
lc\·els. Indeed. since 1970, the employment figure in 
food-processing in Cote d'Ivoire has shown. with one 
intl'Truption in 1983, a continuous increase from less 
than 6,000 (18 per cent of total manufacturing 
emplo:·ment) in 1970 to more than 20,000 (36 per cent 
of manufacturing employment) in 1986. 

It is apparent that Cote d'Ivoire has, in the past. 
in\'ested too much in the processing of cocoa, coffee 
and sugar. The European taste for African coffee 
seems to be changing. and the world-wide oversupply 
situation for cocoa forced the International Cocoa 
Organization to stop its price support when its buffer 
stock reached the limit of 250,000 tonnes in 1988. 
World sugar prices. which deteriorated even before all 
six mills were completed. currently stand at only half 
the local production costs. Yet it took Cote d'Ivoire 
some time before the plans for six new sugar 
complexes were scrapped and two old ones were 
closed down (in 1983-1984). Current domestic demand 
of some 80,000 tonnes of raw sugar could be met by 
one or two mills. 

This means that a diversification of its industrial 
base. especially the export industries, would help Cote 
d'lvoire's economy greatly. Such an auempt has been 
made. The Government has encouraged industries 
producing canned pineapple. tomato, mango, tuna 
fish and animal feed. The country is still nurturing 
hopes of becoming a major regional oil-refining centre 
by processing oil imported from Angola, Nigeria and 
Zaire. Planned new investments include one textile 
factory, one dairy. one more refinery for processing 
imported crude oil for the regional market, one sugar 
packing industry. three plants for industrial alcohol. 
and a complex producing ammonia from offshore gas 
reserves. There are also plans to rehabilitate one of the 
palm-oil processing plants. 

The existing structure of industry in Cote d'Ivoire 
represents the heritage of strong government initia
tives and high public subsidies. Given the vagaries of 
global macro-economic trends and price nuctuations 
in international commodity markets. the role chosen 
by the Government to provide a buffer against the 
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alternating fortunes of its industry is understandable 
and possibly legitimate. That such a paternalistic 
policy ha~ an economic rationality as well has long 
been argued among dc\·elopment economists. The 
answer depends \·cry much on the impact which the 
policy has had on the cmh·ing industrial and tech
nological capabilities of the coumry·s industry. The 
legitimacy of government leadership in a fledgling 
stage of industry stems from a judicious intcgrauon of 
industrial policy with technology policy. which in rum 
calls for a judicious blending of public and pri\·atc 
entreprcneurships as well as an appropriate balance 
between the resources devoted to building up critical 
··nodes .. for the transfer :tnd de\·elopment of modem 
industrial technology. on the one hand. and the 
resources devoted to facilitate e\·cr-wider participation 
of the local population in .ne rroccss of industrial 
de\·clopment. including the progress;·.-.. "r~rading of 
informal-sector acti\·itics. on the other. 

I. Adjustment towards rebuilding a more resilient base 
for industrialization 

Countries with small industrial bases frequently 
harbour national ambitions to become industrialized. 
and Governments often take more than .t detached 
stand and interfere or even displace indi\·idual business 
decisions to promote industrialization. In fact. in the 
past. they were often told that economic calculations. 
based strictly on short-term commercial profitability. 
arc usually insufficient as well as inappropriate. and 
industrial projects should be appraised in terms of 
their long-term .. social benefits ... In this respect. there 
is growing confusion over what struc:ural reform 
should be in the contclll of the least developed 
countries in Africa. Those countries arc struggling to 
establish a base for viable and sustainable industriali
zation. which cannot be brought about by investment 
projects in marginal doses alone, nor by projects that 
pro\·c commercially attractive from the outset. Shielding 
domestic industries against foreign competition and 
nurturing them ondcr an artificial price structure with 
high !ariffs and unrealistic exchange rates have been 
the norm for developing countric:. throughout the 
ages. The choice of the sub-Saharan African countries 
for reform, especially at this juncture of their economic 
development. therefr,;e rai~s certain questions. In 
particular. arc thc-y too protective for their own good? 

It is argued that the reluctance to allow real wages 
to fall is responsible for the failure of many countries 
10 achieve economic growth. But that contention is 
seldom borne out by the historical record. as may be 
seen by an examination of data on output. employ
ment and real wages for eight selected African 
economics as well as for the 'Jnitcd States. Japan, the 
Republic of Korea and Argentina (sec figure 1.9). 
There is little evidence of a fixity of real wages. Ghana 
and Nigeria have allowed their real wages and output 
to move up and down together while maintaining 
employment. The Central African Republic has had a 
flexible (tha1 is, declining) real wage. but has still 
suffered excessive fluctuations in employment while it); 
output has declined. Japan has maintained nearly 
constant employment for over 30 years while lelling 
the real wage move up wilh output. In the United 
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States. ho,,.,·ever. employment and real wages hne 
mo\·ed together rather than against each other. as the 
argument for real wage flexibility requires. Looking at 
the o\·erall pattern. it is hard to argue either that a fall 
in the real wage rate is associated with a rise in 
employment. or that the sub-Saharan African coun
tries ha\·e less ,·arilltion in their real wages than do the 
non-African countries in our sample. 

A review of the historical record. howe\·cr. offers 
little help to orienting the future course of industriali
zation fo:- sub-Saharan African countries. It has been 
suggested that impro,·ed market access is an important 
condition for their export-oriented industrialization. 
Howe\·er. fr~er access to markets alone docs not 
guarantee industrialization. Indeed. the principal dis
appointing feature has been the poor export perform
ance of sub-Saharan African countries throughout the 
whole period. Ftirthermorc. the rclati\·e importance of 
the EEC as a market for Africa·s manufactured 
exports and source for manufactured imports has 
declined. despite lhe fact that trade concessions for 
industrial goods arc particularly liberal under the 
Lome Com·ention. 

It is argued that the rules of origin under the Lome 
Convention ha'-·e been too stringent and require 
African countries to add on an unreasonably large 
proportion of processing before they can benefit from 
the preferences. Those rules arc designed to prevent 
countries other thar. African. Caribbean or Pacific 
developing countries from using Lome Com·ention 
beneficiaries as transit bases for their manufactured 
exports to the EEC. Studies show. however. that most 
of the manufactured exports from the so-called Asian 
tigers (Hong Kong. Republic of Korea. Singapore 
and Taiwan Province) started with a \·aluc-added 
level of only 20 pc; cent. which !s just half of the 
Lome specification. This was understandable gi\·en the 
paucity of natural resource-based industries in those 
Asian countries. as well as their willingness to exploit 
their only comparative advantage; namely. cheap well
traincd labour. ln9ut materials 10 those Asian coun
tries were initially imported from developed countries. 
often in a semi-finished fvrm. with the final assembly 
segment performed in the country before being re
exported. Their domestic value-added contents. how
ever. increased gradually through a sragc-by-stagc 
import substitution of intermediate inputs. which in 
turn provided strong linkage effects for other indus
tries not directly r.onnected to export effort. 

There arc several reasons why the final assembly 
and re-export rou1e to development might not be 
realized by the sub-Saharan African countries. The 
first and forcmo•: r'!:l:ion is that whatever good will 
the EEC has displayed jointly towards those African 
countries so far. it has not extended to them an 
invitation to join the European Single Market. This 
means the African countries cannot. and should nol, 
elt.pcct the rules of origin to change drastically. The 
second reason is that perhaps the African countries 
have already missed their opportunities. As pointed 
out in previous (i/ohal ReportJ, 1hc world has some
how grown out of demanding inexpensive mass
produccd consumer goods. The above-mentioned four 
Asian tigers have already had to change their strategics, 
and arc now aiming at up-market export products 
catering to speciali1eu clientelcs. The places vacated 
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by· these four. ho\\C\er. ha\c been already taken up by 
other Asian and some Latin American C<lUntrics. The 
third reason is that toda~. \\hatc\cr industrial bases 
the sub-Saharan African countries on~~ had h;l\ c 
become seriously weakened after prol<mged disimcst
a:1cn1. Currently. in\·c:·ilment in infrastructure has gone 
bey·md the means <lf normal go\·ernmcnt finance. and 
the essential impnn·ements in tekcommunic:ui,m and 
transportation nc11rnrks arc all being delayed. 

For the time being. the final-stage assembly types of 
export-processing indust~ may still find the sub
Saharan African countries generally less attracti\·c 
compared. for example. to some Sorth African 
countries. c\·cn in purely logistic terms. In order to 
cam more foreign exchange. therefore. sub-Saharan 
African countries ha\·c \·cry little option except to take 
another hard look at the possibility of further pro
cessing of local resources before they arc exported 
Processing of mineral ores. refining of non-fcrrou
mctals. processing of fishery and other marine pro
ducts. primary and secondary processing of timber 
and the manufacture of cocoa butter. instead of 
dchuskcd cocoa. could do the job of strengthening 
beth forward and backward linkages as well as any 
final-stage processing industry. 

Most of Africa's mining and agricultural products 
arc exported after only rudimentary processing. Liberia. 
Zambia and Cote d'Ivoire arc good examples. Although 
Liberia is a major producer of natural rubber. the 
rubber-processing industry is almost non-existent. 
Zambia's economy is dominated by copper exports. 
but the non-ferrous metals industry has not de,·cloped. 
Only a small p.ut of Cote d'lrnire"s cocoa and coffee 
crops l!ndergocs any form of processing (beyond 
drying and dehusking) before shipping. Much of sub
Saharan Africa ·s wood is exported in the form of logs. 
or at best, sawn timber. Not only arc investments in 
downstream manufacturing absent. but many dowr.
strcam industries rely on raw materials imported from 
abroad. For example. the aluminium industry in 
Cameroon and the steel industry in Nigeria import 
bauxite and iron ore in spite of large domestic 
deposits. The obvious reason for this inability to 
exploit the potential for creating intersectoral and 
interindustrial linkages. is that, in most cases, such 
in•:e~!mems do not appear commercially viable, given 
the current state of development of the indigenous 
managerial and entrepreneurial resources and tech
nological skills in those countries. 

In this regard, a recent UNIDO study makes 
oblique. but highly pertinent, observations on the 
structural reforms being carried out in sub-Saharan 
African countries. In many of the sub-Saharan African 
countries where structural adjustment programmes 
have been carried out. the liberalization of the 
markets (devaluation. removal of tariffs and quotas 
etc.) has drastically altered the "profitability" of 
industries. Although it is suggested that investiblc 
resources do exist for bankable projects. few such 
projects have been forthcoming (hence the paradox of 
under-utili1.ation of bilateral and multilateral devel
opment assistance funds for industry in sub-Saharan 
Africa) (SJ. 

A significant improvement in the investment climate 
should occur only as the economy moves on lo a 
sounder economic footing. but this could take time. 

2K 

and for some economics it may 1te\·cr occur \\ithout 
some inten·ention. A pressing questi<lO in the minds of 
many obscners. bo:h within and o•nside the area. i~ 
the following: if intcncntion is t•l ha\·e any chance of 
promoting industrialization in ~uh-Saharan African 
countries. why wait until the industrial base.. which 
they hne so far built up at such great expense. arc 
allowed to diS3ppear"~ 

In most of the region. foreign direct im·cstmcnt has 
becl·mc zero or negati\e. and e\cn C\ternal assistance 
funds earmarked for industrial de\elopment has been 
declining. For example. the share of the European 
De\'elopment Fund (EDF) allocated to the manu
facturing sector in sub-Saharan Africa:i countries 
became less than I per cent of total. At the end of 
1987. sub-Saharan African debt stood ::t Sl20 billion. 
Unlike Asia. the share of debt incurred by the 
manufacturing sector in sub-Saharan countries is quite 
modest. and exceeds 20 per cent only in four 
countries. and in no instance docs it go beyond 50 per 
cent. Industry. howe\·cr. seems to ha\·e taken more 
than its share of the debt crisis. It has curtailed 
essential intermediate input imports. thereby being 
forced into a woeful state of capacity under-utilization. 
The flow of funds to industry is stagnating to the extent 
that e\·en the financing of urgently required repair and 
maintenance of industrial plants is practically non
existent. 

Partly to rclie\·c the dearth of foreign exchange. 
which is currently paralysing African industries. many 
African countries w·erc ad\·iscd to deulue their local 
currencies. A spate of devaluat!..:ns in 1985 and 1986 
halted the tendency to pursue a policy of serious 
oven·aluation which existed in Africa between 1978 
and 1984. Although this. in a way. marks a return to 
more realistic exchange rate parities, whether currency 
de\·aluation would indeed assist African industries in 
increasing their export \'olumes is a question left 
largely unanswered. Howe\'er. gi\'cn the price-incla,tic 
nature of traditional African exports, devaluation is 
most likely to bring about an immediate deterioration 
in Africa's terms of trade. and thus a lowering of real 
income which has largely sustained African industria
li2atio11 in the past. 

Studies have shown that the principal source of 
manufacturing growth in Africa since the late 1960s 
has been the growth of domestic demand. For instance, 
in Zimbabwe, domestic demand provided 61 per cent 
of the total sources of growth for manufacturing 
between 1965 to 1979. while export growth accounted 
for 9 per cent and import substitution 30 per cent. 
Since 1980. the contribution of export growth has 
declined to less that 3 µer cent. Similarly. in Kenya. 
the gro1.1.·th of domestic demand accounted for more 
than two thirds of manufacturing output growth 
between 1964 to 1984. Import substitution added 
another 25 per cent. while export growth contributed 
only S per cenl to total growth of manufacturing 
output. 

Needless to say. the existing structure of industry in 
many sub-~aharan African counlries is the product of 
highly protected trade regimes of the past. Again 
taking the case of Kenya, a study (6) concludes that a 
substantial· proportion of growth in manufacturing 
was the result of an increase in the average scheduled 
tariff rates by 100 per cent between 19i4 and 19114. as 
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UNIDO's response to the debt crisis 

The UNIOO General Conference. 
in resolution 11 adopted at its second 
session held in 1987. called upon the 
Director-General to propose mea
sures in the technical assistance 
programme of UNIOO that would 
enable developing countries to al
leviate the negative effects of external 
debt on industrial development. 

UNIDO"s major response to the 
debt problem has been to stress 
industrial rehabilitation and mobili
zation of financial resources for 
industrial developrricnt among its 
priority problem areas. Both themes 
are pursued in the broader context 
of industrial restructuring in de11el
oping countries in the face of a 
changing international economic 
environment and emerging tech
nological changes. Moreover. these 
themes are closely interwoven with 
other major priority considerations. 
such as economic co-operation 
among developing countries. which 
promises to be a source of dynamism 
for international trade and invest
ment. as well as human resource 
development and the promotion of 
small- and medium-scale industries. 
both of which emphasize the neces
sity of building a broader and more 
resilient basis for industrialization in 
developing countries. The debt issue. 
of necessity, leads to a selective 
geographical focus for UNIDO ope
rations in Africa and Latin America. 

It must be stressed that UNIDO is 
not a multilateral financial institu
tion. nor any other type of finance 
institution. It is an international 
agency focused on industry. its main 
activity being the provision of tech· 
nical assistance. although even in 
this narrow area its resources are 
meagre. In 1988. UNIDO delivered 

technical assistance amountirig to 
some $120 million. so that ~iven 

the magnitude of the debt issue. 
UNIOO"s financial input is but a drop 
in the ocean. A drop in the ocean 
certainly in purely financiai terms. 
but not negligible in terms of the 
expected quality improvements in 
industry and the catalytic impact 
those improvements can have in 
helping countries cope with the 
crisis through promoting their indus
trial recovery. Of UNIOO's total 
provision of technical assistance to 
developing countries. approximately 
80 per cent. funded primariiy by 
UNDP. may be considered to have 
a direct or an indirect bearing 
on requirements for industrial 
restructuring and reh;oilitation at 
various levels of ~.u;,.::y. planning 
and industrial suppct services. Such 
technical assistance tends to stress 
the strengthening of ~-:>mestic tech· 
nical service institutions in their 
capabilities for solving industry· and 
enterprise-specific problems as well 
as bringing about technical solu
tions to urgent technical problems 
of limited scope. Other technical 
assistance projects respond to the 
needs envisaged by particular reci
pients and financing parties dealing 
with the revamping and revitalization 
of specific industrial operations at 
the micro-economic and micro
industrial levels.· 

Under its constitutional mandates 
UNIOO aims. inter alla, at the 
objective of promoting a common 
perception of irr.portant issues of 

'For detatls of UNIOO's technical assistance 
act1¥1t1es that contribute to an allev1at1on of 
the debt prOblem. see the Annual Rep..rts 
of UNIOO for 1987 (108 4110) and 1988 
(1085110) 

industrial development in develcping 
countries c.nd suggesting the direc
tions for concerted action at both 
national and international level. In 
1987. UNIOO addressed debt issues 
in considering the prospects for 
renewed financial flow. the changing 
structure of international investment 
and production and the plight of 
primary product producers faced 
with the increasing software content 
in manufacturing. The specific im
pact on industrial investment and 
output of external economic shocks 
was traced through the transmission 
of these shocks on the current 
account. capital flows and manu· 
facturing investment. The experience 
of Nigeria. Peru. the Pl"!ilippines and 
Sri Lanka with respect to the import 
squeeze and the fall in capital 
formation resulting from external 
economic shocks was considered ... 
In 1988 the debt issue was examined 
through an analysis of the continuing 
reverse flow of capital from devel· 
oping countries as well as changes 
in commodity prices and their impact 
on commodity-exporting developing 
countries."·· Future Global Reports 
will address a decision of the 
Industrial Development Board calling 
for a study of the effects of external 
debt and debt servicing on industrial 
development of developing coun
tries and a resolution of the General 
Assembly regarding international 
economic co-operation. in particular 
the revitalization of economic growth 
and development of developing 
countries. 

''Global Report 1987 CUNIOO publication. 
Sales No E 87.1182) 

···See121 

well as lower duties on intermediate goods combined 
with easier access to import licensing for intermediates. 
The study also remarks that this encouraged import
intensivc manufacturing industries which are now 
suffering fror.1 the current macro-economic crisis. The 
point remains. however. that the exchange rate realign
ment coupled with trade liberali1ation does not allow 
suh-Saharan African countries. at least at the present 
stage of industriali1a1ion. to produce intermediate 
inputs themselves. nor docs it make sen:;c to ask those 
countries to find a new and more appropriate tech
nology to produce the items hy themselves. 

The current economic prohlcms facing individual 
countries arc somehow all related. hut have a different 
hasis. The unfortunate thing ahout the least developed 

countries. especially in sub-Saharan Africa. is that 
commercially profitable investment opportunities are 
often to be created. rather than found. The creation of 
profitable in\·estmcnt opportunities. however. requires 
initial investments in seemingly unprofitable projects. 
This inevitably entails government participation in 
one form or another. Contrary to the popular myth. 
favourable credit and foreign exchange rationing and 
high tariff and non-tariff protection accorded to their 
nascent industries started ,,ff the industrialization 
processes in the Rcpuhlic ,,f Korea and Taiwan 
Province. The hasic wisdom involved is not even 
totally alien to dc\·clopcd market economics, where 
industrie~ to he nurtured and protected arc often 
singled out as "strategic industries". 
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There arc many reasons why industrial development 
is not proceeding as hoped in the sub-Saharan African 
countries. Many industrial projects in those countries 
were ill-conceived and apparently mismanaged. There 
seems. therefore. to be a general coatsensus that the 
basic institutional framework in sub-Saharan Africa 
should be changed. 

Unfortunately. the recent emphasis given to institu
tional reform seems to be diverting the wortd•s 
attention away from the real needs of the countries 
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concerned. Those needs include immediate debt relief 
and an increased flow of finance in order to allow 
them enough time to bring about the necessary 
improvements without destroying what they hu·c built 
up so far in terms not only of physical capital. but 
also of basic institutional assets for industrial devel
opment. including basic education. training. technical 
research. information. finance. extension and other 
public service systems geared to enhancement of 
productive efficiency. 
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II. Indmtrial growth perfonnance, policy iwies and prospaU 
in 10 major regkm of the world 

The decade of the 1980s has seen growing global 
financial imbalances amid economic turbulence such 
as the 1981-1982 recession, roller-coaster interest rates 
and commodity prices, including that of oil, and the 
stock market crash of October 1987. The world 
industrial economy recorded a low MV A growth of 
only 2.6 per cent annually between 1980 and 1987. 
That performance compares with a 5.9 per cent MVA 
growth rate for the 1960s and 3.6 per cent for the 
1970s. 

The low growth experienced by world industry as 
a whole accentuated interregional differences (sec 
table II.I). During the 1980-1987 period, MVA in 
Western Europe grew by 0.9 per cent as contrasted to 
3.6 per cent in Eastern Europe and the Union of 
Soviet Socialist Republics (USSR). However, the latter 
figure is misleading because of the resource-intensive 
(inefficient) nature of industry in the region (sec 
section D for an explanation). In developing regions, a 
1.8 per cent MV A growth for Latin America and 

Tropical Africa contrasts with a 9.8 per cent MV A 
growth for South-East Asia. The following sections 
provide some explanation for the differences in 
growth performance by region. On the whole, devel
oping regions grew twice as fast as developed regions. 
But still the distribution of manufacturing output 
is grossly unbalanced: 25 per cent of the world 
population residing in developed regions :tre enjoying 
approximately 82 per cent of manufactured output (in 
1987). That situation could worsen unless ihc global 
imbalances :.i-c cmTcctcd. 

The world industrial economy is hampered by twin 
imbalances: one financial, the other tcchnostructural. 
To a certain extent, the second contributes to the 
first-<'t point which has received less attention than it 
deserves, although an awareness of its importance has 
recently emerged. 

The financial imbalance, or growing debt, was 
initially thought of as curable if the currencies of 
debtor countries were devalued and if the creditor 

hble 11.1. Dhtrillution of llVA (19111 lftd 1987) and papul.tion (1917) br Njor regions of the wrld 

c-try. re<Jion lftAl' o; std but ion Populati~/ 
or KOftGll;c (l!jl]ill!!I gf 1980 !lil11r1l (111ru!!~IBI 
9roup;119 Growth, 

1980 1987 1980-1987 1980 1987 Change 1987 Perunta9e 
(annual average) (aHHonsl 

World 2 771 3 305 2.6 100.0 100.0 4 182 100.0 

1!1!11111!1!1 cal 1111 2 437 2 852 2.2 88.0 16.2 -I.I 1 221 25.0 
North Allerica 605 729 2.7 21.8 22.0 0.2 269 5.5 
Western Europe 921 979 0.9 ?1.2 29.6 -3.6 383 7.8 
Eastern Europe and USSR 577 740 l.6 20.9 22.4 I. 7 394 8.1 
J111an 285 350 3.0 10.3 10.6 0.3 122 2.5 
Other'1 49 50 0.5 1.8 1.5 ~.3 52 1.1 

llnllllllDI Cllillll 333 456 4.5 12.0 13.8 1.8 2 593 53. I 
Latin Aaerlca 177 201 1.8 6.4 6.1 ~.3 419 8.6 
Tropical Africa 14 16 1.8 0.5 0.5 0.0 413 8.5 
llorth Africa, Western Asia 43 61 5.2 1.6 1.9 0.3 295 6.0 
Indian Subcontinent 31 48 6.1 1.1 1.4 0.3 1 094 22.4 
South-East Asia 67 IZ9 9.8 2.4 3.9 1.5 371 7.6 

China 1 069 21.9 

Sml,ru: llftDO statistical data ban•. (129 c-trlesl Industrial Statistics. 

1/ hcludes China. 
I!/ Includes Chl11a and sM1Plt countries. 
'' Australia, New Zealand and South Africa. 
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CllUntric:s grc:\\ fastc:r and impl•rtc:d more: fr,1m lkbt<•r 
countric:s. But the: actual c:\peric:ncc: during the: past 
fc:\\ yc:ars has bc:lic:d such an O::\pc:ctation. 

The: C:\tc:rnal dc:bt pl1sition llf Latin :\mc:rica and 
Trllpical Africa as \\C:ll as that llf the: l·nitc:d Statc:s 
shows little: sign of imprn\c:mc:nt. \\ hik the: trade: 
surplusc:s llf Japan. the: Fc:dc:ral Rc:public of G.:rmam 
and the: :\sian '."ICs (nc:wly industriali1ing C:Cltnomic:sl 
Cl>ntinuc: tll add to thc:ir ballooning C:\tc:rnal assc:ts. 

Policy-makc:rs have: latc:ly bc:gun Ill rc:ali1l: that the: 
financial imbalancc:s rc:lkct. in a significant way. the 
diffc:rences in industrial compctiti\·eness arising from 
the technosirucwral gaps between trading partners. 
The gaps refc:r to the \·arying speeds of inno\ ation for 
increasing competiti\·eness and change~ in output 
comp\lsition conforming to a changing dc>mand struc
ture. Now policy-makers are toying with the idea that 
some form of regionalism could help increase indus
trial competitiveness as well as bargaining power. 
Such an approach is thought to provide a means of 
winning in global competitiveness and thereby arresting 
growing financial imbalances. 

Thus. the EEC has been preparing to remove all 
internal trade barriers between its member countries 
by 1992; North America has equipped itself with the 
United States Omnibus Trade and Competitiveness 
Act of 1988 coupled with the United States-Canada 
Free Trade Agrccmcm; and Japa!I has been pushing 
for an informal Asia- Pacific economic alliance. Those 
new arrangements arc emerging to shape the world 
industrial ccnnomy during the 1990s. 

Such a regional approach carries with it. howc\er. a 
potential danger of degenerating into born-again 
protectionism through the formati\ln of trade blocs. In 
the process. Latin America and Tropical Africa could 
be left out in the cold with little prospect of reducing 
their hurden of indebtedness. This chai;ter examines 
some salient developments. policy changes and contro
versies which have arisen. or may arise. within and 
between major regions of the world. Emphasis is given 
to reviewing supply-side factors such as structural 
upgrading of the industrial base. foreign direct invest
ment, technology policies. and the process of opening 
up the economy as a way of enhancing industrial 
competitiveness. 

A. North Amerin 

In the ne\t couple of years. the region"s industrial 
growth is expected to slow down somewhat from a 
cyclical peak reached in 19PR. Late in 1988 a tighter 
monetary l'"licy was adopted by the United State~ 
Federal Reserve Board to bring about a slower growth 
and to combat inflationary pressures which accom
panied the peak gruw;h performance of that year. 
Though a slow-down looks desirable. there was always 
a danger that a continuous rise in interest rates could 
lead to overkill, adding to forces already apparent. 
such as a slower growth in investment spending and 
export demand e1pectcd in 19x9. Further, higher 
interest rates can. if combined with increasing protec
tionism. effectively discourage industrial restructuring 
through new investment necessary to maintain the 
long-run competitiveness of industry in the region. 
The heightened 'awareness of global competition 
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(c:spc:ciaHy that wming fr,1m Japan) lc:d policy-makc:rs 
1,1 enact the Omnibu" Trade: and {\1mpet1ti\c:nc:ss .-\ct 
,1f I lJSS and the l. nitc:d Statc:,.-Canada Frc:c: Trade: 
:\grec:ment. H•"' ,11l1,.c: la\\" \\llltld be: implc:mc:ntc:d h1 
rc:gain Cl•mpc:tit1 . ..:nc: ... , rc:mains hl be: ,;c:c:n. 

Boo~tc:d by C:\purt and imc:stmc:nt acti\itic:-. in the: 
manufacturing sec1t>:. the: C:Cllllllmy llf the: region 
look~ sc:t tl1 achic:\ c: n!l>dc:ratc: gr•:~\ th in I lJSlJ at 
3.0 pc:r cc:nt of GDP and 4.3 per cc:nt llf ~1\":\. This 
rc:presc:nts a slow-down from a grnwth rate of 4 per 
cc:nt in GDP and 5.7 pc:r cc:nt in M\":\ estimatc:d for 
1988. Figure: II. I shows rc:lative longc:r-term changes 
in the: industrial structure: of '.'orth :\mc:rica. 

Dc:spitc: unfavourable: factors such as :he stock 
markc:t crash. the: collapse: llf farm output and the: 
wc:ight of the twin deficits. the: industry of the: region 
not only sun·i\'ed but thrived in 1988. The: cheaper 
dollar plus a boom in Japan and a recO\ery in Europe 
brought a jump in United States c: . .;ports. particularly 
of manufactured goods «there was a 30 per cent 
increase in value: terms). Robust consumer demand 
also stimulated im·estment in plant and equipmen1. 
which provided a means for the industry in the: rc:gion 
to impro\·e on efficiency and competiti\'eness. Such 
capital spending in the: Unitc:d States surged by 
11.6 per cent (real tc:rms) in ! 988. a four-year high. 
Meanwhile. real consumer spending. which accounts 
for two thirds of GDP. grew by a sturdy 3.~ p.:r cent. 

The United States economy thus had a high grcwth 
rate during 1988 14 per cent). high levels of capacity 
utilization by the end of 1988 (84.5 per cent for all 
manufacturing and over 90 per cc:nt in primary metals 
and paper) and a 14-ycar low for the r3te of 
unemployment (5.4 per cent). Inflationary pressures 
were beginning to build up and threatened to bring 
the seven-year boom to an end with a hard landing. 
The news during 1989 has been mixed. however. The 
revised d<J''l for gross national product (GNP) in the 
first quan _ of 1989 showed that the economy grew at 
4.3 per cent rather than the previously estimated 
5.5 per cent. While the fears of inflation ar-: still 
strong. there was a clear enough signal in the 
e-conomic data for the Federal Reserve Board to cut 
the federal funds ra1e by one ilalf of a percentage 
point in June 1989. 

The immediate prospect thus remains that of a 
precarious balance between an ecnnomy growing 
slower at around 3 per cent. which can keep inflation 
in check with monetary policy engineering a soft 
landing, and a lurch into a recession if the psychology 
of inflationary expectations forces the Federal Reserve 
to reverse its policy and raise interest rates sharply 
again. In this respect. the strong showing of the dollar 
in the first half of 1989 has added to the uncertainty. 
If it were to prove merely a bubble, then the prospect 
for United States export competitiveness will improve. 
if not. it may strengthen the prospect of a hard 
landing later in the year. But over a slightly longer 
period, it is export competitiveness which will deter
mine the course of the United States economy. 

A comparison of the United States and Japan 
illustrates the importance of maintaining competi· 
tiveness through continued investment. The avera~e 
age of United States. equipment is 17 years. as 
compared with 10 years for Japan; and since 1<>75. 
average investment per worker has amnunted to 
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Fig'.mt 11.1. Growth mes of GDP, MYA and manufacturing employment. 1983-1990, and lndustrtal structural change, 
1975-1990: North Amerlcll 
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g • Average annual growth rate, 1975-1990 (percentage) 

() • Index of structural change, 1975-1990 

Sowc111: UNIOO database. 11S11mates and forecasts by UNIOO/PPOllPP/GLO 
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381 
382 
383 
384 

(Iron and steel) 
(Non-ferrous metals) 
(Metal products) 
(Non-electrical machinery) 
(Electrical machinery) 
(Transport equipment) 

1985-1990 forecast 

1980-1985 
1975-1980 
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$2.600 in the United States. against S6.:i00 in Japan 
(in 1975 constant d,lllars) (for ,11her demenls ,,f 
competili\·1:=ness. see table II.~.). Continued high-kn:I 
Japanese investment pro\ ided a ,·ehicle ''' double the 
growth of manufacturing labtiur pwducti,·it~ in Japan 
o\·er that of the United States during the 1979-19Xb 
period. 

The real challenge faced by the industry in the 
region seems to be whether competiti,·eness and 
capacity can be raised continuously to fight inllationar~ 
pressures and trade deficits without sacrificing growth. 
Fortunately. in 1988 investment acti\ities surged by 
11.8 per cent. and capital spending helped to impro\"e 
efficiency and competiti,·eness in many industrial 
branches. It seems desirable to make policy efforts to 
encourage similar investments in 1989 and beyond. 

Machine tool orders soared by 66 per cent to 
$3.5 billion in 1988.• Order backlogs are expec:ed to 
register a high growth rate in 1989. though at a 
somewhat slower pace than in 1988 because of fears of 
possible overcapacity. Automation and reorganization 
of production appear to be providing the main dri,·ing 
force for the brisk demand. and many machine-tool
makers report the adoption of just-in-time im·entory 
systems. 

The steel industry in the United States gives another 
example of rapid modernization for efficiency through 
new im·estment. Between 1982 and 1986 the industry 
slashed its old capacity by 27 per cent and spent 
$11 billiC'n to raise productivity. But still oniy 60 per 
cent of steel produced in the United States makes use 
of efficient, continuous casters compared with 95 per 
cent in Japan. Major United States steel-makers plan 
to invest over $2 billion for modernization in 1989-a 
23 per cent increase over 1988. 

Tile new investments would help make United 
States steel-makers more competitive, particularly 
against their Japanese counterparts. This process. 
however. would be accompanied by a new develop
ment that has occurred in international business co
operation in recent years. Steel producers in the 

•Japanese competitior. through imports has been blocked since 
January 1987. when a niluntary export restraint agreement took 
effect for bilateral trade in machine tools such as computer
controlled machining centres and numerically controlled lathes. In 
1988. the Japanese share of United States machine tool mders fell 
by 11 percentage points to 17 per cent. 

United States and Japan. once traditional ri,ab. are 
now partners in joint \entures designed tu manu
facture bener steel at lower cost~. The LT\" Corpora
tion of the l'nited States and Sumitomo '.\ktal 
Industries Ltd. are building a sectind steel-coating 
plant in the United States. using a new eic:ctw
gah·anizing technology de\eloped in Japan. Aramco 
Inc. and Kawasaki Sted Ctlrporation are working 
together to prnduce better carbon steel. \'irtuall~ all 
major steel producers in Japan ha,·e entered into some 
sort of joint \"enture agreement with their United 
States counterparts. sharing new technologies. market 
access and profits.• 

The United States auwmobile industry faces intense 
competition from Japan and. lately. at the low end of 
the ma1 ket. the Republic of Korea. Survival requires 
drastic measures to make United States car-makers 
efficient and competiti\·e. Thus. co~t-cutting activities 
have been going o:i in all phases of car model design. 
production and marketing. Ironically. the increasing 
presence of Japanese car-makers in the United States 
has spurred the imitation of Japanese practices designed 
to attain greater efficiency. such as the following: just
in-time components supply management: establishing 
a long-term contractual relationship with components 
suppliers in return for technolog)· co-operation ensuring 
quality control: improving the employer-employee 
relationship to create worker loyalty to the company 
or a sense of partnership: introducing quality control 
circles in the assembly lines: simultaneous group
oriented designing of car models. discarding the 
traditional. sequential relay of blueprints from design 
engineering department to production engineering 
department to production assemblies and to marketing: 
and rapid shift of component sourcing towards Hong 
Kong. the Republic of Korea. Singapore and Taiwan 
Province. Though it is difficult to quantify the 
benefits, these new practices appear to be paying off. 
Thus. General Motors, for instance, has reported cost 
savings of$3.7 billion in 1987 and $4 billion in 1988. 

But the overcapacity problem still remains. Japanese 
cars produced in the United States together with 
imports from Japan accounted for about one quarter 

0 This new approach can be attributed. at least in part. to the 
voluntary e~p•lrt restraints on steel exports frnm Japan to the 
United States. 

Table 11.2. Indicators of industrial competitiveness, 
United States and Japan 
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Item 

Working stock and inventory 

Time from order to shipment11 

Quality defects and reworking~/ 
A•1erage age of equipment 

Annual investment per worker~/ 
Change since 1975 

UnitP.d States 

Up to 9 months 

5-6 months 

8-10 per cent 

17 years 

2 600 

+25 per cent 

Japan 

Under 2 month!! 

1-2 months 

per cent or less 

10 years 

6 500 

+90 per cent 

~: United States Bureau of Labour Statistics and Japan Economic 
Institute, as quoted by Business week, 6 June 1988, p.48. 

11 Machine tool industry. 
~I Electronics industry. 
~I In 1975 dolla~a. 



of t<lt:tl l 'nited States car sak" in 19!<S. Japane"e 
plant .. in the l 'nited State-. are rapidly coming <lO 
"tream. with a prnjected ,lutput <lf .:!.5 million cars by 
the earl~ 1990s. ~fore plant dosing" are e\pectc:d. 
al< mg \\ ith further C<llnpetitilm in cost-cuuing. Cllm
puter-aidc:d dc:sign. rob<lti1atilln llf assc:mbl~ line:". 
ne\\ fanc~ models and enc:rgy-mikagc: elfo:iency. 

The: efficic:nc~ -creating aspc:cts llf such Cllmpc:tition 
may be commendable. but the .:ffc:ct of \oluntary 
c:xport restraints on Japanese: cars has pr<lduced the 
parado\ical result <if <l\ercapacit~ in the: L'nited 
Statc:s. 

With regard to l<lng-term prospects. industrial 
l.:<>mpetiti\enc:ss i~ the key c:lement determining future 
gru\\ th uf the industry in the region. Greater imest
ment does n<H necessarily lead to greater competiti\e
ne:.s. The latter deri,·es from the effecti,·eness with 
which the investment in physical and human capital 
introduces ne\\ techn,llogy and restructures industrial 
composition. It should be noted that in Japan the 
share ofengineering-intensi\e <lUlput •has been steadily 
increasing o\"er the past two decades (that is. from 
about 25 per cent in the mid-! %Os to about 55 per 
cent in the mid-1980sl. By contrast. in the l:nited 
States the share of engineering-intensi\"e output 
remained at 40 to 47 per cent during the same period. 
The engineering-intensi\"e sector is where the United 
States is experiencing serious competition from Japan. 
Structural changes in Japan. meanwhile. reflect its 
continu us efforts to shift from so-called smoke-stack 
industri :s. particularly those producing intermediate 
goods. towards high-technology industry based on 
information processing and telecommunications. O\·er 
80 per cent of United States imports from Japan 
originate from engineering-intensi\"e sectors. 

• i"h" induJc .• metal pr.•Ju.:t-l ISIC .1~ 11. n••n"'k.:tn.:al ma.:hincn 
1 ISIC _1S~I. ck.:tra.:al ma.:hincn 1 ISIC .1X.11. tran,pnrt c4u1pmc~t 
1 ISIC _1x.i. anJ pn•fc"'"nal anJ '.:icnt1li.: c4uipmcnt t ISIC .1X5l. 

The Japanese challenge comes also from ensuring a 
,.upply uf trained engineers to meet with the needs uf 
industrial restructuring. For instance. th.: number of 
l.'.<lllege graduates or recipients of higher degrees in 
electrical and electronic engineering almost doubled in 
Japan during the I %9-1979 period {from appro\imately 
11.800 to .:! 1.400). In the United States the number 
slightly declined from lti.300 to I 6. IOO during the 
same period. In the area <lf research and de,·elopment 
a recent study has re\ealed an interesting contrast 
between Japan and the L'nited State". Edwin ~ansfield 
has collected information <lO technology including the 
sources llt R.,.. D projects {or the initia1,1rs of project 
ideas) fr,101 a random sample of 65 L'nited States and 
35 Japanese firms in the chemical. electrical equip
ment. machinery. motor \·ehicle. instruments and 
metals industries {see table 11.31. His ana!ysis led him 
to conclude: 

(a) About one third of the R + D projects of 
Japanese firms are based on suggestions from their 
production personnel and customers. whereas only 
about one sixth of United States projects stem from 
those sources: 

(h) The greater importance of custon•ers as sources 
of R + D projects in Japan stems from ll e ,·ery close 
relations between firms and their custo•ners: 

(c) Applied R + D in Japan has ~ iel<led a hig:1er 
return than in the United States: 

fd) The Japanese advantage has been largely 
confined to applied R + D aimed at the adaptation 
and improvement of existing technology (instead of 
basic research). 

In response to the challenge from Japan and 
mounting trade deficits, the United States recently 
launched a variety of measures. Among others. the 
enactment of the Omnibus Trade and Competiti\"eness 

Table 11.3. Sources of R+D projects of JOO firms 
in Japan and the United States, 1985 

Industry and Perc~ntage of R+D ~rojects suggrsted by 
Country!!! R+D l'larket ing Production Customers 

-~------- -- ---·- ---~---

Total 
.l•'>an 47 18 15 15 
fi~i te-d Stat l's 58 21 9 9 

Ch.-micals 
Japan 49 23 15 
IJni tPd Statl"S 45 2~ 14 8 

Elf'ctrical equipment 
Japan 47 21 5 27 
United States 90 17 I 

Machinery 
.Japan 44 22 11 20 
Unil.ed States S6 21 4 18 

Automobllf's, lnstruml'nts 
and metals 

Japan 48 8 26 13 
United States !°)I 25 12 II 

~""rrr: Rrprorlurrrl fror.i t:dwin l'lansflf'ld, ""Industrial RF.rl in Japan and thf' 
llnitrrl Sta:•~: a r<1mpara1ivr c.tudy", Amrriran f.ror,..,,.jr Rrvi,...,, V'll. 78, llo. 
(M.ly 1988), p. 227. 

a/ Thr samplr sizr,; arr as follows: all Industries romhined, JOO; chemicals, 
21>; rlrrtriral rqulpmrnt, 20; machinny, 26; and automobiles, lnstrumf'nts and 
mrt aJ,;, 28. 
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Act of 1988 stands out as a comprehensi\·e package of 
measures. Though designed lo help restore the com
petitiveness of United Stales exporters and lo end 
unfair practices. the trade act could also be used lo 
restrict trade-through the protection of domesric 
induslrv. 

Sccri~n 301 of the trade acr can be invoked to help 
United States companies gain access lo overseas 
markets. If an investigation finds foreign competition 
unjustifiable. unreasonable or discriminatory. the 
United States trade representative can retaliate 
according to a strict timetable. though in a discretionary 
manner. in choosing a specific retaliatory measure. 
Such an approach is complemented by provisions 
intended to deal with trading panners who tend to 
create "cxcessfr~ and unwarranted" trade surpluses. 
The target country would be asked to negotiate and 
open its market lo United Slates goods and services in 
an effort to reduce its trade surpluses with the United 
States. Otherwise. the United States could retaliate by 
limiting access to its own market. for instance. 

The 1988 trade act also provides for a set of expon 
promotion measures. including the following: expan
sion of funds granted to suppon studies of possible 
Unired States expon markets. panicularly for small 
businesses; relaxation of licensing requirements for 
goods and rcchnologics under the Cocom agreements 
relating 10 the exporl of strategic goods; incentives for 
rhe export of telecommunications equipmcnr. parti
cularly to Japan and counrries of Western Europe.• 

It remains to be seen how those measures will be 
interpreted and implemented. The law can ~ used 
either positively to increase trade or negatively to 
decrease it. Unpredictable reactions of United States 
trade partners provide an addirional clement of 
uncertainly. 

A review of current developments-notably in 
Uni~ed Stales trade policy-suggests that exclusive 
reliance on a low-dollar policy has reached the limits 
of its usefulness as a means of helping to regain 
competitiveness in United States industry, to restore 
the trade balance and to promote growth based on 
productivity and efficiency. The limitation arises f~om 
the differences in compctitivenc!>S between the United 
States and Japan. which arc rooted in technostructural 
differences. The latter arc reflected in the approach to 
savings, investment behaviour, speed of innovation in 
product design and industrial processes, and ~ustomcr
oricntatcd strategics focused on speedy delivery and 
product quality. Price, though important, is only one 
of many sources of competitiveness. 

The Japanese challenge is thus broa.iiy based. To 
meet that challenge and to adapt to changes in global 
demand structure, the United Stales will find it 
necessary to consume less and save more, to pay 
greater attention to technology applications, and to 
redirect inveslment resources to human a:i; well as 
physical capital formation.•• 

• r" be: added 10 1hesc measures " 1he rccenr relaxalion of lh< 
an1i-1rus1 laws 10 enable 1Jni1ed Slates er.lerpriscs 10 form re!<Carch
orien1ed consorlia, particularly for ddencc-relaled indus1ries. llnder 
1hc new ruhng, o•er 120 consorua. mw>l•ma o.er 1,000 firms. have 
already been born. 

••for an analym of lhnc issues sec (7(. pp. 299-.107, and [Ill. 
pp. Jll-316. 
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8. Japan 

Tt1e high speed of industrial restructuring in Japan 
has enabled it to turn the recessionary impact of the 
high yen into an opportunity to gro"· faster rhan any 
other industrial countrv. The vear 1988 saw a turn
around of the economy from c"xpon-led to domcstic
demand-orientcd growth supponcd by new invcstmenr 
by Japanese indusrries at home and abroad. The new 
capacity to produce and compete is expected to allow 
the high level of growth tp continue al approximately 
5 per cent in 1989 and 1990 (sec figure 11._2). though 
the unccnainty of potential world financial marker 
instabilitv clouds this outlook. Meanwhile. Japanese 
invcstmc~t abroad is creating mixed responses in 
rhe hosr countriel'. The domestic restructuring scene 
will firsl be reviewed. followed by the international 
aspects. 

Behind the rapid recovery from negative industrial 
growth in 1986 to near double-digit growth in 1988 lie 
both demand and supply factors. Factors on the 
demand side include a relaxed money supply coupled 
with a 6-trillion-yen fiscal package to boost domestic 
demand. The latter measure was intended to help 
mitigate the effects of decreasing cxpon demand 
resulting from the falling value of rhc dollar. Factors 
on the supply side include the declining price of raw 
materials and intermediate inputs imported from 
abroad. But the most dynamic clement in the adjust
ment process appears to be new investment. which is 
accelerating product and technology innovation. That 
clement is designed. on the one hand. to push 
aggregare demand through equipment cxpendirures 
and. on the other, to upgrade supply capacity and 
producrivily. Aggregate investment in plant and equ_ip
mcnt is estimated to have jumped by 16 per cent dunng 
1988, up from IO per cenl in the previous year. 
Investment growth is expected to slow down to 10 per 
cent in 1989. 

An important reason for the spurt in investment 
stems from the introduction of high technology. 
particularly micro-electronics, across majo~ bra~chcs 
of industry. Factories, under pressure to rauonahze as 
a resull of the high value of the yen, have resorted 
increasingly to automated production systems by 
combining industrial robots. numerically controlled 
machines and flexible producti.>n process technology. 
Office automation added to the spurt in investment. 
creating instant-information networks linking sub
sidiary companies abroad and domestic and foreign 
market sales agents. Such investments aim at inte
graring and controlling, under one computer 'iystem, 
..,ultidimensional activities such as receiving orders 
from customers, product design, production of output. 
factory shipments and sales at home and abroad. 

Another important reason for the investment boom 
comes indirectly from the high value of the yen. The 
Economic Planning Agency of Japan estimates the 
benefit of the high yen at 29 trillion yen or $215 billion 
in savings on the cost of imported raw materials and 
cheaper manufactured goods. The consumers' share 
amounts 10 14 trillion yen, rhrough lower prices of the 
goods and 'iervices they buy, a~d lhe producers' share, 
15 trillion yen, through produccion cost savings. The 
laucr contributed to the increased profitability of 
industry and its ability to finance scructural change. 



Figure 11.2. Growth,.._ of GOP, llVA and IMnUfectut1ng employment, 1913-1990.. and lndustrt.l struchnl chmge, 
1975-1990:.....,. 
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The ra1ionaliza1ion through compan~-lnd resrruc
ruring as well as orher cos1-cuning efforts has enabkd 
Japanese indusrr~- Ctlnlinuously lo lower rhe break
e\"en ptlinl wirh respecl to the rising value of the yen. 
Table 11-4 shows 1ha1 in the case of non-declrical 
machinery. for instance. the figure approximately 
hal\"ed from .:!0-i yen per dollar in 19l'.{5 10 10 I yen in 
1988. Orher indusrries. such as electrical machinery. 
tranportation equipment and precision instruments 
ha\·e achie\-ed similar changes. Many enterprises are 
also reportedly preparing up for the contingency of 
100 yen or e\·en 80 yen per dollar. 

Thus the com·entional notion 1ha1 an abrupt appre
ciation of 1he yen would ha\·e a recessiuna~· impac1 
rurncd our to be unfounded. largely because of the 
ability of industry in Japan to restructure quickly 
compared with other countries. The experience of 
particular industries. for instance tcxriles and dorhing. 
steel. electronics and precision equipment. supports 
rhe abo\"e \"iew_ 

As in orher developed counrries. 1he textik and 
clorhir.g industry in Japan confronts competition from 
de\"eloping countries. particularly NICs. The recent 
appreciation of the yen has intensified the competitive 
position of NICs in the industry. But the Japanese 
industry has fortunately been di\"ersifying i1self into 
non-textile fields. mo\·ing up into higher \·alue-added 
segmems (fashion materials) and shifting rhe lower 
segments offshore through joinl ventures. A salient 
example is pro\·ideJ by Asahi Chemical. which has 
diminished its dependence on textiles from 75 per cent 
of its re\"enues in 1965 to 20 per cenl in 1988. The 
non-textile fields include textile machinery. dyestuffs. 
up-stream petrochemical planrs and equipment for 
producing :nan-made fibres. base materials for \ideo 
and audio tapes. monosodium glutamare (food season
ing) and e\·en genetically enginr.ered drugs. 

An important element for the survival of Japanese 
textiles companies is their im·estment in Asia and 
elsewhere through joint ventures. Total im·estmer.t by 
those companies in Asia is estimared at $ L! billion so 
far. Joint ventures were initially set up for exports 10 
rhe Unired States and European mllrkets. but since 
1985 Japan itself began providing a marker for them. 
A small srep was thus made towards reducing the 
embarrassing rra1e surpluses. 

Similarly-. res1na;1uring is obst:r\"able in rhe steel 
indusrry (ah hough going tlffshore is not as e\ idcnt 
as in rhe 1ex1ile and clorhing industry). The big-fo·~ 
steel-makers-Kawasaki. Kobe. 1"ippon. NKK and 
Sumitomo Metal-lost 400 billion yen (S2-5 billion) in 
fiscal year 1986. with a 7 per cem reduction in output 
combined with increased imports. They responded to 
those bleak conditions by adopting measures to 
di\·ersify into non-steel acli\·ities and to cut costs 
1hrough greater automation_ The di\"ersification 
measure~ include plans to become inn>l\-ed in high
technology projects and a scheme to com·ert the old 
steel plant sites into leisure cnmplexes with heahl: 
dubs. resraur;..nts. entertainment facilities. condo
miniums and rental apartrnenrs. For example. Nippon 
Steel formed a suhsidiary. Nippon Steel Information 
and Communication Systems. with 2.IJO employees 
and 2.2 billion yen in capital to de\"elop manu
facturing computer systems and to pro\"ide company 
financing. Meanwhile. the big-fi\·e steel-makers are 
retraining steelworkers released under rationalization 
as they redeploy into the new business ,·emures. None 
is being dismissed_ 

The Japanese automobile industry has taken a 
somewhat different route to restructuring by going 
massively abroad. closer to the consumer market. The 
indusrry·s exports fell for two consecuti\·e years to 
6.3 million units in 1987. a 4.5 per cent drop from 
1986. However. domestic sales. with a 5.4 per cent 
increase. more than compensated for the export losses in 
1987. Thus 1986 losses for major car-makers ha\"e 
reversed to fat profits in 198"7. Regarding more 
permanent export prospects as unfa\·ourable owing to 
both import restrictions and the high \"alue of the yen. 
the car-makers began forming alliances with United 
States producers several years ago (for example. Mazda
Ford. Mitsubishi-Chrysler a~d General Mntors
lsuzu ). mainly to acquire marketing clout through 
joint ventures. A similar mode of co-operation was 
also used to cut production costs of automobile parts 
in developing countries and areas (for example. 
Philippines. Republic of Korea. Taiwan Pro\"ince and 
Thailad). The global grid plan of car-making promises 
to remain as a major strategic tool for the Japanese 
industry to react speedily against potential shocks 
from any source (such as exchange rates. interest 

Table 11.4. Brealt-eYen point• in ~apane•e lnduatry vltb respect 
to changes in the yen-dollar eJrchange rate 

3R 

Industry or type 
of average 

Ron-electrical machinery 
Electrical machinery 
Transportation equipment 
Precision Instruments 

Weighted average 

Actual exchanae rate 
(period average) 

Aprl l to 
September 

1985 

204 
203 
216 
216 

210 

245 

(Yen) 

April to 
Sepi::e11ber 

1986 

148 
148 
155 
1S5 

152 

163 

S.2.lllit: Estl11ate• by Fuji Bank, Ltd., Japan. 

April to 
September 

1987 

127 
126 
133 
137 

131 

145 

October 1987 
to March 1988 

101 
109 
118 
120 

114 

132 



rates. oil pri1..~s and protec!ilmism ). h is quite: likely 
that a furthc:r appreciation of the yen will make 
imports into Japan <>f Japanese cars produ1..~d in the: 
t;nitcd States a prllfitablc business. 

The: elc:ctronics industry ,,f Japan has experienced 
perhaps the fastest pace <)f restructuring spurred by 
the high yen \aluc since mid-1985. For instance. in the 
case of radio cassc:llc players. impllrts rose to ..J8 per 
cent of tlllal sales in 198".' from 15 per cent in the 
pre\"ious year. lmp,)rts arc nllls!ly fnm1 Asian suppliers. 
In contrast. Japan·s exports of c,msumer dc:ctronics 
products fell by 25 per cent in 1987. Those trc:nds arc: 
expected to continue: in the foreseeable future. To 
cope with tht situation. Japanese companies arc going 
abroad fast. particularly to other Asian countries 
where Japanese im·estment ii" electronics more 1han 
doubled to S..J.9 billion during the year to March 1988. 
l"he aim is 10 decrease yen-denominated cost compo
nents and increase non-yen-denominated components. 
Matsushita. for example. wants to double its total 
production 10 2..J per cent abroad from the current 
le\d of 12 per cent in the next few years. Other 
companies such as Toshiba. Hitachi and Sanyo ar~ 
foll<lwing with more or less comparable strategies for 
o\·erseas production. 

The abo\"e account of four industries depicts the 
micro-economic aspects of industrial restructuring 
with two features. namely domestic di\·crsification 
mto new fields of production on the one hand. and 
im·estment abroad on the other. Table 11.5 shows a 
summary of the di\·ersification effect for all ISIC 1wo
digit industries in Japan between 1984 and i986 (fiscal 
years). It is worth noting that. within just two years. 
\·irtually all industries di\·crsificd into other areas of 
production (except food and transport equipment). 
Most of the changes in\"ol\·c new \"Cnturcs rather than 
buying existing operations. partly as a means of 
redeploying the existing work-force. Those mo\"cs can 

also be seen as a means of speeding up the structural 
transformation of the economy in keeping with the 
g<lals ,,utlined in the ~laekawa Report [9). 

In Mder 10 expedite industrial restructuring. the 
~linistry of International Trade and Industry IMITI) 
planned tn introduce a .. risk finance sy·stem .. in 1989. 
For domestic-demand oriented \·enture im·estment. 
~llTI will increase the loan guarantee fund for \"cnture 
businesses up to 2 P 3 billion yen per new \enture 
under the plan [IO). 

The international dimension of industrial restructur
ing appears to be swiftly expanding. Japan's foreign 
direct im·estment in manufacturing more than doubled 
from $3.8 billion in 1986 to S7.8 billion in 1987 (fiscal 
years). The cumulati\"e sum of Japan's foreign direct 
im·estment in manufacturing has reached o\·er S36 bil
lion (as of 31 March 1988). The gcograpnical and 
industry distribution is shown in table 11.6. The bulk 
of foreign direct in\"cstment went to North America. 
with electrical machinery and transport equipment 
leading other industries. This seems to reflect rising 
protectionism (through \"oluntary cxpon restraints) 
and the high yen \·aluc against the dollar. Asia ranks 
second with metals. chemicals and electrical machinery 
as the leading industries. As noted earlier. Japanese 
\·entures in Asia play largely the rol~ of parts suppliers 
to Japanese enterprises elsewhere. 

Accompanying the surge of Japan.;sc O\"Crseas 
direct im·estmcnt is the new attitude on sharing 
technology dc\"clopcd in Japan. There arc growing 
signs of a rcali1ation that tcchnolory-sharing between 
countries is important and bencfic al. and new ways 
arc being found to bring benefits to both tcchnology
gi\·crs and tcchnology-rccci\"crs. As noted in section A. 
traditional ri\·al steel producers in the United States and 
Japan arc becoming partners in joint \"Cnturcs in steel 
production and the sharing of new technology. market 
access and profits. and such practices arc spreading to 

Table 11.5. Share of base industry products lo total sslesll 
1914 and 1916 

{Percentage in each fiscal year) 

Base industry Fiscal year Fiscal year 1984-1986 
1984 1986 cha11ge 

Food products 96.8 97.0 0.2 
Textiles 60.3 57.1 -3.2 
Wood and vood products 72.8 68.8 -4.0 
Pulp and paper 93.0 92.S -0.5 
Printing and publishin1 100.0 88.3 -11.7 
Cheaicals 88.7 84.6 -4.l 
Coal and petroleUll products 99.7 99.2 -0.5 
Rubber 89.6 88.5 -1.1 
"on-metallic mineral producu 76.4 71.4 -s.o 
Steel 81.8 78.8 -3.2 
"on-ferrous metals 67.7 60.1 -6.9 
Fabricated metal products 90.9 90.0 -J.9 
"on-electrical machinery 77.9 73.l -4.I 
Electrical .. chinery 95.3 83.6 -11. 7 
Transportation equiP11ent 77.;J 79.0 2.0 
Precision equiP19ent 45.1 37.6 -7.5 
Other manuf acturina 69.7 67.4 -2.3 

Averaae 84.5 80.2 -4.3 

~: Japan Fair Trade Catm1l11lon. 
1/ Jncludlna product• classified as ln other countries. 
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t•I• 11.6. '-'s f~i"' •irect i-.s-t ~ i~try _, ,...; .. as ef 31 l'arda •• 
(ltt11i""s of dollars) 

It .. .. rtll l1.ti11 Asia fti•n• (ur- Africa 0c ...... Total 
-rlca a..rica (&St 

.......,fact•Ti"t nctor 1• 1S3 . "' 10 000 I Z60 3 310 225 I .c96 36 031 
f oool prodlK t. 72• 207 .t.""5 0 112 8 68 I S'6 

'••tilts 397 '28 ; 231 • 2'5 39 9 2 353 
lloed ....i ..-r prodloc:ts 95Z 200 212 2 0 128 I .t95 
Chemicals I '99 562 I SIS 12• 3'1 19 Ill 5 2•7 
l!Rtah I 650 I 16C 2 06' 59 216 127 ™ 6 30' 
lloll-eloctrical uc:lliNry I 716 361 771 II 36S I 53 3 28' 
£1octrical •dliNry • '51 366 I S62 13 1Q.t 1 S3 1 155 
rr.,.spert _i...,.t 2 221 995 I 02I • 191 11 613 5 615 
Oti..r I 1'2 112 I 115 '5 '62 1 98 2 9IO 

...,_facturi"t sector l6 151 20 126 16 216 .... 16 19' 3 722 5 Ill 99365 
A9ricultu.-. AftCI fo.-.stry 260 116 262 2 5 1 111 893 
Fisi..rios 139 10' •29 1 3 92 69 538 
lttni"t I 440 I 5'9 6 617 179 l90 519 I 601 12 936 
C8ftstructi8ft 510 203 25' 40 51 21 •9 I 13' 
Trado AftCI sales 9 727 I 391 I '82 19 3 37• 1 80' 16 807 
lanlli"t. fi.....ce. 

insur...c• 9 1'9 6 911 I 4'7 91 10 508 22 6'0 2, 172 

S."'k•s l I .. IZ6 3 113 .. 5'11 ... 655 9 026 
rr .... rtati ... 111 7 690 391 z 93 I 532 7) 9 970 
loal estate 10 130 55 "' 268 651 II 951 
Oti..r 2 151 1 203 I 6Z2 11 I 056 791 '15 1 332 

lr&ftCll offius 667 '5 336 1 ]6CJ 905 I 12 3 336 
hat ostato tranuctionsll 415 n 31 2 38 2 595 

Total 52 763 ZS 119 Z6 651 3 0:9 21 0'7 3 951 6 6'7 119 33' 

~: lfinistry of Finance of Japan. 
ti O..orsou .-.al ostato transactions ll&•t boon ••eluded fr• Japan's foreign d'roct in•ts-t data since 
1 o.c.-.r 1980. 

Tablo 11.7. Total J.-w i-.s-t abroad ~ socters ..., ill6dtry. Hloctod ,oan &ftd projocHon 

for 1993 ..., ZO'lO 

Soctor or l••ts!Mnt flow in Hloctod rnrs Projoction Annual ••era~ 9rowth rates 
illdultry l•il 1 !l!!I gf !IR!J1r1l lnrs;m&iBI 

1915 1980 1915 1916 1993 2000 197S-1981i 1986-1993 1993-2000 1986-2000 

l11t1notdiat1 i-t 2 615 6182 11 ZS5 12 001 24 400 53 000 1'.6 10.7 11. 7 11.2 
(52.0) (SC. 7) (46.1) (42.5) (D.O) (17.4) 

'••tilts I 016 I 637 2 Oil 2 146 3 300 6 000 7.0 6.3 ·9_9 7 .6 
(19.7) (1).0) (8.5) (7.6) (3.1) (2.0) 

C"-icah 117 2 626 l 912 • 337 9 600 Zl OGO ZS.• 12.0 11.8 11.9 
(11.2) (20.9) (16.)) ( 15.•) (9.1) (6 9) 

Iron .,,.. otller .. tals 782 z 619 5 190 5 511 II 500 Z6 uoo 19.4 II. I 12.4 11. 7 
(15.1) (20.1) (21.)) (19.6) (10.11 (1.6) 

hllrlcatl"" I Z90 l 452 9 091 II 532 65 000 205 000 22.0 28.0 17.8 22.8 
IZS.01 (27.5) (37.3) (40.9) (61.3) (67.4) 

ftacll\111ry 405 194 1 971 7 597 14 400 ... OOll 11.4 27. 7 18.8 23.2 
(7.1) (7.1) (I. I) (9.21 (13.6) (15.11 

(loctrlcal NClll111ry 522 I 579 3 747 4 73' Z6 700 90 000 22.2 28.0 19.0 23.4 
(IQ.I) (12.6) (15.4) (16.1) (ZS.2) (29.6) 

Tran1pert ..,1.,....t 361 979 3 )7) 4 ZOI 23 900 61 000 24.9 28.2 15.9 21.9 
(1.0) (7.1) (1).8) (14.91 (22.51 122.0) 

Oti..rs 1 189 2 219 4 052 .. 672 16 600 ... 000 11.2 19.9 15.7 17. 7 
(23.0) (17.1) (16.6) (16.6) (15.7) (IS. I) 

Total s 164 IZ 573 Z4 400 21 206 106 000 lCM 000 16.7 zo.8 16.2 18.5 

hsaw: Japan fcon•lc l11Hrcll Cc•trt. 

!!Ill: ,1.,r11 111 paronti..111 are porconta91 sllar11. Oollar fl.,r11 •rt ltasod on forcl911 direct lnw111Mnt r19istratlons 
.,,.. ftlnl stry of Finance data. 
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other industries. Similar arrangements for technology
sharing through joint ventures and other means arc 
becoming one of the sources of Asian dynamism. 
Japan is transferring its technology and capital not 
only to Asian NICs. but also to Indonesia. Malaysia. 
Philippines and Thailand. to form joint ventures. 
Today. virtually all major producers of automobile. 
electrical and electronics products (both machines and 
consumer goods) ha\'C subsidiaries and joint ventures. 
Recently. even small- and medium-scale manufacturing 
enterprises hne built large joint ventures in South
East Asia. and they trade among ihemsclvcs as well as 
with others. 

The trend of globalization of Japanese industry is 
expected to continue. The Japan Economic Research 
Centre forecasts that Japa1.csc overseas production 
will increase to 7 per cent of Japan's manufacturing 
output by 1993 and 15.J per cent by the year 2000 
(compared with 3.J per cent in 1986) (sec (9)). The 
distribution 'lf Japanese overseas investment under
pinning the forecasts is shown in table 11.7. It has led 
to soaring intra-regional trade based on increased 
productivity of labour and capital, and to a new 
division of labour in the form of intra-industry trade. 

To sum up, the review of Japanese industry under 
the stress of the high yen value and of restructuring 
activities suggests that its international competitiveness 
will remain strong. Vigorous investment in high
tcchnology areas, audacious and co-ordinated shedding 
of inefficient segments of each industry, going abroad 
in search of cost efficiency, company-level redeploy
ment and retraining of workers all seem to prepare 
Japanese industry well to meet future shocks. 

C. Western Europe 

EEC progress toward the total removal of internal 
trade barriers by 1992 steadily continued during 1988 
and stimulated investment and export demand to yield 
a high a,·cragc EEC growth of 3. 7 per cent. A similar 
high growth performance is expected to continue in 
1989 and 1990, though at a somewhat slower pace of 
about 3 per cent each year (sec table 11.8 for a country 

T .. l• II.I. ~ nu. •f C. f•~c fer Hit _. HIO la 
llC ...a.er _..._ 

C:-t17 Hit Hto 

kl.al- 2.75 J.O 
"-rk 0.75 1.75 i;.._. Fneral l~llc •f 2.s J.O 

~- 2.s J.Q 
Fnac• J.O J.O 
Ire!_. J.25 2.75 
Ital:r J.25 J.S 
Laa:dlloma 2.75 2.S 
.. tll&rl .... J.25 2.?S 
Pttrt ... l 4.0 4.0 
Spela 4.ZS l.75 
lllDttn uaaa- J.O 2.0 
DC aYera&• J.O l.O 

&!llll: c-lul• •f ell& hropeu C:-ltln. 

breakdown). Having earned hefty profits i!l 1988, 
Western European enterprises appear ready to continue 
their factory modernization drive for greater cfficie'lcy 
and competitiveness (sec table 11.9 for growth of 
investment in 1988 and 1989 by country) in order to 
meet the cnhanca; competition anticipated in the 
coming years not onl) among themselves in the 
enlarged market, but also from Japanese and United 
States companies investing in thr region. But rising 
interest rates, protectionist pressures at home and 
abroad and a slow-down in growth of the world 
economy expected in the next couple of years may 
counter the expansionary forces at work in the region 
(sec figure 11.3). 

The medium-term outlook, however. is uncertain, 
owing to unpredictable responses of the United States, 
Japan and other trade partners of the region towards 
the development of what might be a .. Fortr~ 
Europe". Possible financial market instabiliti~s add to 
the uncertain outlook. 

A big surprise came from the growth performance 
of the Federal Republic of Germany, at 3.5 per cent in 
1988 compared with 1.9 per cent in 1987. With a 
cheap deutschc mark against the United States dollar 
3nd the yen. exports of the Federal Republic of 

Table 11.9. Cruvth rates of lnve£taent expenditure, 1911 and 
forecast for 1919 and 1911 capacity utilization rate of industry 

in EEC aeaber countries 

Country 

Bel1h• 
Deruurk 
Ceraany, Federal Republir f 
Greece 
France 
Ireland 
Italy 
Lm:eaboura 
Retherland• 
Portu1a1 
Spain 
United ICinad
nc a·nraae 

(Percentage) 

Crovth rates of 
1nves1Jn.mL._ 

1911 1919 

7.l 
4.0 
6.2 
I.I 
6.9 
0.4 
4.9 
6.3 
3.3 

12.1 
13.0 
9.6 
7.1 

2.7 
O.l 
3.7 
8.0 
5.4 
3.6 
3.9 
l. 7 
2.9 

11.0 
10.0 
6.3 
5.2 

~: Coaala•lon of European COlll8uniti••· 

Capacity utilization 
rat 
1911 

79.l 

16.5 
77.3 
16.4 
76.5 
79.0 
13.7 
15.1 

93.9 
15.9 
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Figure 11.3. Growth,.._. of GDP, llYA Md IMl'lufKturing employment. 1913-1990, •ncl lnclustNI structur81 ch8nge, 
1975-1990: Western Europe 

Growth rates of GDP and MVA 
Growth rates of manufacturing employment 
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34 
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g = Average annual gro"Nth rate, 1975-1990 (percentage) 

0 • Index of structural change, 1975-1990 

Sources UNIOO database. eshmales and lor11caS!s by UNIOO PPO !IPP 'GLO 

42 

(: ~ 2.011 
8.09 

Key: 

ISIC code 

31 
321, 322 
323, 324 

33 
34 

351,352 
353, 354 

355 
356 

36 
371 
372 
381 
382 
383 
384 

(industries): 

(Food products) 
(Textiles) 
(LP.ather) 
(Wood 4nd furniture) 
(Paper and printing) 
(Chemicals) 
(Petroleum and coal) 
(Rubber products) 
(Plastic products) 
(Non-metal mineral products) 
(Iron and steel) 
(Non-ferrous merals) 
(Metal products) 
(Non-electrical machinery) 
(Electrical machinery) 
(Transport equipment) 

1985-1990 forecast 
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Gamany 10 Japan jumped b) :!~.ti per cenl in l'}SS. 
and hl tilher EFC: c.1un1ries b) Ill.'} per cenl. whik 
e\porls hi 1he l "ni1ed S1a1e .. dedined b) SA per cent. 
The kading e\porl ilems induded non-krrous me1al 
producls. s1o::el pr.iducis. chemicals. declrical machiner) 
and general machiner~. The composi1ion I mainly 
capi1al g.1t1dsl appears hl rdlec1 imes1men1 acli\ilie .. 
in 1he importing coun1rie-;. The high !e\d of e\port 
demand has also s1imula1ed dor.1es1ic imes1men1 in 
1he fo::deral Republic ,if Gerr.1an~. E\pendi1ures on 
plan! and equipment rose b) t>.6 per cenl in 19li'i 
comparo::d wi1h ~ per cenl in l'}S7. and such e\pen
dilures are expec1ed lO rise b) tl\"O::r 7 per cenl in 19X9. 
This rd1.:..:1;:; a doublc-digi1 grow 1h in prnfil earnings 
115 per cent on a\·erage) of companies lis1ed :in 1he 
sttick e\change ,if the Federal Republic of Germ ·n) 
and an XS. 7 pei cenl capaci1~ u1ili1ation ratio. 1he 
hib•1es1 recorded since 1973. of fac1ories in I 9!0i. 

The econt>my of 1he lJni1ed Kingdom grew b) 3.li 
per cenl in I 9XX. buuressed by a I:! per cenl grnw1h in 
imes1men1 and 6.5 per cent in consumer spending. 
Bui 1he high grnw1h was accompanied by a 6.3 per 
cem rate of inflation indicating o\·erheating and a 
need lo slow down. Policy-makers responded by 
raising interest rates lo 13 per cent to fight 1he 
possible wage-price spiral. That step is expected to 
cool consumption demand and perhaps in\·eslmenl 
expenditures as well. The econom) is likel) 10 grow by 
3 per cent in both 19X9 and 1990. 

The econom) of France. like that of lhe Federal 
Republic of Germany and the United Kingdom. 
achieved a high growth of 3.3 per ccm in 191!1! (up 
from .:!.3 per cent the year earlier). lnvcs1mcn1 by 
enterprises and export demand led lhe economy wi1h 
growth rates of 9.3 per ccnl and 7.X per cent 
resp-:c1ively. The lowered tax rale on -:orpora1e 
earnings in the 19!!7 and 191!!!. impro\·ed opera1ing 
rc1urns. heightened capacity u1iliza1ion and EEC 
prnspecb for 1992 helped 10 stimulate inves1men1 
activi1y in !9M<i. 

The surge in exports from a low growth of I. 7 per 
cen1 in 19!!7 reflec1ed the impro\·ed in1erna1ional 
emironmenl as well as 1he boos! lo French compeli
li\cness given by the cominumg process of disinfla
tion. deregulalion. reduced subsidies and s1ruc1ural 
adjustments in indus1ry. The economy is expec1ed 10 
grow in 191!9 and 1990 al a somewhat slower rate of 
3 per ccnl each )Car. 

In spite of slower grow1h generally expected for the 
region. inveslmenl activities are likely to remain a 
major stimulus of growth for several reasons. The 
latter include encouragement gi\·en 10 investmcn1 hy 
EEC Governmen1s wilh a \·icw 10 s1reng1hening ~heir 
own industries even befqrc 1hc 1arget year of 1992. 
and no less imporlant foreign direct investment from 
Japan. the llnit.:d States anrl n•:n Asian NICs. in an 
attempt to establish a niche to forestall difficulties in 
obtaining market access after the target year. Thus. 
sneral Governments arc contemplating lower lax 
burdens on business. For instance. France has decided 
to reduce taxa1ion on undistributed profit from 42 per 
cent 10 39 per cent beginning from January 191!9. The 
Federal Republic of Germany will reduce federal 
corporate income tax from 56 per cent to 50 per ccnl 
beginning from January 1990. Following suit. Den-

mark. Ital)· and rho:: Fnited Kingdom are also re.~\ iewing 
the possibilil) of reducing various laxes on bu-iness. 
Th,ise measures will und,1ub1edl~ boos! incentih·s for 
funher inve~tment. 

.-\dded to d.1mes1ic im e .. tmeni will be a rapid intlow 
of f••rc:ign direct imes1men1. l 'ni1ed S1a1e .. companie .. 
imested S 19.: billion in 191'1!< on new plan! and 
equipmelll m EEC: coun1ries. up 3'} per cenl from 19Xt> 
and re\ er .. ing 1he irend of disimes1men1 in 1he c:arl) 
19:-tlls. :\s ,if 19li7 hllal l"ni1ed Staie-. foreign direct 
imc:s1men1 st.>ek in Weslern Europe sh>•ld al S 1~9 bil
li.m. of "hich Sti 7.5 billion \\as in manufac1uring. 
Tht>se figures are expecled h> increase furthc:r as e\ell 
-.mall- and medium-scale enlerprises are joining indus
trial giants 10 imesl in Weslern Europe. Compared 10 
the presence c>f l :ni1ed S1a1es· foreign di reel im·est
mem in the region. thal of Japan appears ralher small. 
amounting to $.:!I billion worth of h>lal foreign direcl 
imes1men1 swck as of ~1arch 19!!1!. Of 1ha1 amount. 
onl) $3.J billion wa .. in manufac1uring. although it-. 
rapid grow1h in !he past C•>uple of years .. eems I<> ha\e 
frightened 1he region's C•>mpetilors ('>ee table 11. Ill for 
a country distribution of Japanese foreign direcl 
investmenl ). Wonh noling is 1ha1 Luxembourg and 
1he L'ni1ed Kingdom recei\ed more 1han one half of 
lotal Japanese foreign direcl in\·eslment in Europe 
and that foreign direcl in\·es1men1 in 19!<6 and 191!7 
contributed aboul one half of 1he cumulati\·e 101al 
stock as of :'1.farch 19XX. Apparenlly. lhe country 
concentration rc:flc:cts 1he hospi1able economic en\iron
menl for Japanese companir.s. Those irends are 
expec1ed 10 continue at leas! in 1he shorl run. and 10 
conlribute 10 1he region's growlh through emplo)ment 
and income creation plus 1he efficienc~-creating dic:ct-. 
of compe1i1ion. • 

:"'ot\\ i1hs1anding 1he po1en1ial benefits as seen by its 
proponeni... deba1es ha\e erupted recenll~ as lo the 
qualily of Japanese foreign direct imes1mc:nt. The 
crilics han: argued 1ha1 Japanese companies bring 
wi1h them Japanese machinery and intermediate 
inputs for assembly operations in the region. Hence 
the \aluc:-added content is rather minimal. while the 
competition might harm local manufacturer-.. Thus. 
the local con1en1 requirement aro-.e a-. a poliq i-.-.ue 
among EEC member countries. For ins1ance. France 
in .. isted that a car should ha\c: l!O per cent or more 
\alue added \\ithin the region. Otherwise the car 
'hould nor he regarded as EEC-produced and should 
he subjec1cd to the: same quotas and tariffs as 
imported car-.. The United Kingdom considered a 
demarcation line of about 60 per cenl. Finally. 
nego1ia1ion' led IO a compromise of 70 per cenl. The 
Japanese response was 10 argue that the poor quality 
of local components makes it difficuh to produce a 
quality car corresponding lo Japanese s1andards. The 
Japanese arc therefore tr~ing either to erect new parts
producing plam .. or 10 !rain European parts-makers 
b) pro\iding !hem with Japane'e 1echnolog). The 

•some arjluc 1ha1 "lhc 1nflucn'' "' Japanc·.c '"mpdn1c' h;o, 
pr11mp1cd fM-rc;1,h1ng ,h,rngc' :n 1hc I :n11cd Kingdom """ 19MI> 

rhc: .hlnp11nn ol 111,1-in-11mc 1n\t:nlun '11n1rnl mc:1h11d'. hc1~h1cncll 
d"'fUC'OC''' of t1ll.tlit~ \:'nnrrnl. 'frimJlcr rclat1nn,h1p' \.\llh cn!l1p1,ncnt 
'"l'Phcr'. anti m••re ,,,..,peral1H ""rker,·m•tnagcmcnl rela11on,h1p' 
,\flcr '"eral 'e'"' of .lapdnc'e pre,en.:e 1n 1he co111n1r' 1h1' 
tn0ucn.:c '' hetng deepened h\ .JapdOC\C·lrdtne.J lltafflller' lrdO\· 
frrnn~ '" llr111•.h co1mp;in1c," 1,ce ( 1111 p ~-'l 



Table 1:.10. Japanese dlrect ln•estaent ln Europe, 1916, 1917•/ 
and 1951-1917 cwaulatl•e total 

("tlllons of dollars) 

1951-1917 
Country UH au c11111ulu I.·~ U!t•l 

Cases Value Per- Cases Value Per- Cases Value Per-
centage cent age cent age 

United r.:lngdoa 142 9114 4.4 171 l 473 7.4 1 3611 6 5911 4.7 
Luxembourg 16 l 092 4.9 11 l 764 5.3 117 4 072 2.9 
lletherlands 60 1.51 2.9 71 129 2.5 425 3 166 2.3 
Ceraany, Federal 

Republic of 59 210 0.9 50 403 1.2 1167 l 955 1.4 
France 52 152 0.7 99 33(1 1.0 141 1 300 0.9 
Svltzerland 7 91 0.4 22 224 0.7 242 97; 0.7 
Spain 15 16 0.4 24 2113 0.11 1117 U3 0.6 
Belglmi 7 50 0.2 12 70 0.2 261 1163 0.6 
Ireland 4 72 0.3 5 51 0.2 167 l 390 0.3 
Italy 111 23 0.1 26 59 0.2 1112 262 0.2 
USSR 1 l 0.0 l 1 0.0 I 195 0.1 
Others 23 57 0.3 31 12 0.2 296 316 0.3 

Total Europe 404 3 469 15.5 537 6 576 19.7 4 161 21 047 15.1 

Total vorld 3 196 22 320 100.0 4 514 33 364 100.0 44 707 139 334 100.0 

~: "lnlstry of Finance of Japan. 

•' Fiscal year 1917 ends 31 ttarch 1911. 

effect should be to attract new investment so as to 
meet the local-content requirement.• 

Similar debates are going on as to the definition of 
local content for other products such as integrated 
circuits. photoc'lp).ing machines. videotape recorders 
and computer printers. The EEC Commission insists 
that to be described 3S made-in-Europe those products 
must have ""the most substantial process" done in the 
region. For inte~rated circuits. that means that the 
expensive and complicated wafer fabrication should 
be carried out in EEC member countries. The aim is 
apparently to force high technology along with foreign 
direct investment into the region. 

The reason for such measures is not difficult to find. 
EEC member countries have been losing their export 
market share in high-technology products, which are 
also in strong demand, to Japanese producers (see 
tables II. II and 11.12). That category of products 
includes electrical equipment, electronics and informa
tion processing equipment, automated office machines. 
precision instruments, chemicals and pharmaceuticals. 
Between 1963 and 1985. the EEC share dropped from 
31.6 per cent to 25.6 per cent, while that of Japan 
soared from 6.4 per cent to 16.8 per cent. EEC 
members are eager to help arrest the trend by 
e:.tabl.shing local content rcq:iirements al least in the 
EEC market. 

Along with policies designed to attract foreign 
direct investment and foreign technologies. measures 
have been taken to .Hiengthen the region's industrial 
competitiveness through a comprehensive science and 

•f.•cn wnh local con1cnu al KO per ccn1. a Japanc!IC carmakcr 
could •1111 dcpriH 1hc communil> of acre" tn Japan·• key engine 
and 1ransm1s .. nn 1cchnolog1c•. according 10 a, former l'uropcan 
Commm1nncr (•cc [ 111 p . .\4). 
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technology programme. The progr.!mme, set for the 
1987-1991 period with an allocation of 6,480 million 
European Currency Units (ECU), was adopted in 
September 1987. The key compone:nts of the pro
gramme are as follows: 

(a) Information technologies (ESPRIT), with 225 
projects, 450 participating entities and 3,000 research 
workers. covering sectors such as micro-electronics. 
knowledge engineering, advanced information process
ing, office automation and robotics; 

(b) Telecommunications (RACE), with the objective 
of developing progressively towards a community 
system of integrated broadband communications. start
ing with the integrated services digital network, and with 
application projects in fields such as teaching through 
computers, new technology in banking and finance, 
medical information systems and the use of informa
tion in road traffic; 

(c) New industrial technologies (BRITE). with 
200 initial projects covering such advanced tech
nologies as lasers, computerized design and mathe
matical modelling to be applied in motor vehicles. 
aeronautics, te:r1iles and chemicals; 

(d) Materia/J technology (EURAM) to produce 
new materials such as new alloys. engineering 
ceramics and composite materials to be used in motor 
vehicles. construction and aeronautics. 

These are considered an essential ingredient of the 
"large market without frontiers" to meet the challenge 
con1ing from the United States and Japan.• 

•For more 1nforma1wn and a di.c11 .. 1on of 1hc imphca11on• of 
FFC \Clcncc and lcchnology pohcy. •cc f 121. 



, .. ,. 11.lL b,.rt -rlet sto.rntl •'tao.(((, J- ancl the United StatH, 1963-1985 
(P•rcltftt.,_) 

1963 1961 1973 1979 1980 1911 1912 1913 1914 1915 Diff•renc• Differ•nu Differ.,,c• 
19n-196I 1979-1973 1-w.;-1919 

Total ••stry 
£ • ....,.10 
United Stat•s 

J-

Str- --../l1 

31.61 28.63 26.IO 27 .04 27 .25 26.65 26.61 26.03 25.21 25.60 
20.92 19.06 15.•3 15.ZG 16.35 17.92 11.20 16."9 16.59 15.~ 

6.39 1.92 10.53 11.31 12.•3 15.16 1'.62 15.60 16.9' 16.75 

-1.13 
-3.63 

1.61 

£ • ....,. 10 35.00 31.39 27.96 27.40 27.DO 25.79 25.75 X.23 24.01 24.16 -3.C3 
Unit.-! StatH 24.26 22.47 11.51 11.0I 19.11 20.10 20.91 2G.1! 10.7C 19.32 -C.96 
Japan 6.22 10.15 12.36 13.06 1'.11 17.3' 16.53 11.5' !O.U 20.20 2.21 

lloderat• ...,Jll 
(u....,.10 
UnitM StatH 
Japan 

v. .. ~, 
£urope1D 
UnitM StatH 
Japan 

31.52 28.11 26.91 26.69 27 .66 26."9 26.32 25.3' 2•.32 24.27 
25.C3 23.26 11.65 17 .56 11.26 20.42 19.12 11.21 17 .95 17 .11 
3.12 6.37 9.22 10.16 12.2C lC.76 13.91 15.03 16.31 16.52 

29.64 27 .20 25.53 27 .23 26.16 27 .19 21.12 21.29 21.46 29.16 
12.s1 10.cs a.90 1.11 10.62 10.42 9.37 a.8' 1.53 7.76 
9.91 ll.6C 10.93 10.53 10.99 13.C 13.52 12.90 13.02 ;2.3! 

-l.19 
-C.61 
2.15 

-l.67 
-1.55 
-0.71 

0.2C 
-0.17 
0.15 

-0.56 
0.57 
0.10 

-0.29 
-0.99 

l.64 

1.10 
-C.09 
-0.40 

-1." 
U.73 
5.37 

-2 5' 
1.24 
7. IC 

-2.C2 
0.21 
5.66 

l.93 
-l.05 

l.15 

ti Defined as the shar• of Hports of a certain ~-try or •- in total ••ports of all 0£CD countries (at curr.,,t 
prices), inclucf;nq intra-UC trad•. 

Europe 10 ••eludes intra-££( traH. 

1!/ Products with stront dll!MCI: •lectriul equi,_..t and •lectronics, infon11ation technol09J, autOllated office 
equi,_..t and pr~ision inst.--ts, c.._icals Incl phan11aceuticals. Vorld dll!MCI grew at an anrage annual growth rate of 
around 6 per cent. 

Products with llOclerate d.and: transport equi,....t, food, drink and tobacco, paper pulp, packaging and printing, 
,,....r and plastics, industrial al'!d atricultural •chinery. Vorld dlllMCI e•panHd by an averaOJe of 2 - 3 per cent • year. 

Products with .. u d.....t: stffl and Mtal ores, Mtal 900ds, tHtiles, leather and clothing, construction 
uterials and non ... tallic •inerals. Vorld d.....t grew by s- I per cent a year. 

AveraOJe annual growth rates have llffn calculated on the basis ot the average for 1911-1912 COOIP•red with the 
averaOJe for 1972-1973 (in United States dollars at 1975 prices and ••change rates). The clusification is b1<0d on the 
growth r•t• for th• •r•• •S • whol•. 

The possible impact on industry of the measures to 
encourage science and. technology development could 
be immense. considering what happened ir. Japan and 
the United States. However. it is difficult to measure 
the magnitude of the impact. The Ccachini Report 
commissioned by the EEC, which was the first 
attempt to quantify the effects of the EEC project for 
a single market in 1992. docs not even consider the 
science-and-technology effect as a variable in its 
econometric model. The conclusions may therefore 
underestimate the full impar.t of the project. Never
theless. it seems worthwhile to review the range of 
possible effects. particularly the changes likely to 
occur in export and import composition of extra-EEC 
trade (sec table 11.13). 

import-substitution rather than export expansion out
side the region. That point has aroused concern 
among EEC trade partners despite denials cxprcssr:d 
by EEC officials.• 

Under the scenario of fully integrated markets with 
scale r:conomies realized, imports of office machinery 
could dr.op by 68.2 per cent and motor vehicles by 
63.5 per cent of their level in 1985. These represent the 
most sensitive sectors being discussed by policy
makers. It is noteworthy that nine out of 10 sectors 
studied will reduce imports and also that eight sectors 
will reduce exports. This suggz· .... that the estimated 
growth of 4.5 to 7 percentage points more with a 
single market than without is in effect based on 

The medium-term outlook for Western Europe 
appears bright as a result of the positive forces for 
industrial growth being created by ihe prospects of a 
single EEC market in 1992. However, there is also the 
possibility that the project could be used for inward
looking purposes at the expense cf the region's trade 
partners. Concern arises from the i!l.:reasing frequency 
of anti-dumping measures and the stringency of local
contcnt requirements. Nevertheless. the project is still 
evolving, and the EEC has the opportunity to turn it 
into a positive-sum game for the global economy. 

It is clearly in the interest of the global economy 
that Western Europe catches up with the United 
States and Japan in enhancing industrial compcti-

•The Foreign M1m.ier of the Federal Repuhhc of (iermany i• 
4.io1ed a. •aying: "When we tear down 1he harrier. wnhin the EF.C. 
we •hall not erect higher harrier• to the ouu1de world-on the 
contrary. An internal market don not mean more pro1ec1ioni•rn 
<pread over a larger area. hut greater •cope for development wllh 
more opcnnc" lo lhe OUl<ide" (~e [ 1.1) p. 2~~). 
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Ta~le 11.12. Cains and losses in shares of export aarkets 
over the p•·rlod 1979-1985•/ 

(Prrc~ntagr in declining order of Importance) 

Lo~~~~ ----ll~r~11eh_e:!; __ _ _ _ _________ G~]!\s 
Euro~-

Eleetrical goods 
~otor vehicles 
Rubber and plastic products 
Agricultural and industrial 

machinery 
Other transport equip..~ent 

Office and data aachinery; pre
cision and optical instruments 

Other aanufacturing products 
Metal products except aachinery 

and transport eq1ipment 

Other manufacturing products 
Textiles and clothing 
Ferrous/non-ferrous ores and 
metals, other than radioactive 

Motor vehicles 
Food, beverage and tobacco 
products 

Wood and furniture 
Non-111etallic •in~rals and 

products 
Metal products excl. machinery 

and transport equipment 
Chemical products 
Agricultural and industrial 

machinery 

food, beverage and tobacco 
products 

-4. 39 Leather and footwear 
-4.25 Wood and furniture 
-2.53 Textiles and ~lothlng 

-2.49 
-2.27 

-2 .23 
-0.84 

-0.65 
United 

-2.06 
-1.41 

-1.29 
-0.86 

-0.52 
-0.46 

-0.36 

-0.24 
-0.01 

-0.0l 

Non-metallic minerals and products 
Food, beverage and tobacco products 
Paper and printing products 
Ferrous and non-ferrous ores and 
metals other than radioactive 

Chemical products 

States 
Other transport equipment 
Rubber and plastic products 
Office and data machinery; pre-
cision and optical instruments 

Paper and printing products 
Electrical goods 
Leather and footwear 

ilRU 

0.0 
Electrical goods 
"otor vehicles 
Office and dAta machinery; pre
cision and optical instruments 

Agricultural and industrial 
machinery 

Other manufacturing products 
Ron-metallic minerals and products 
Rubber and plastic products 
Other transport equipment 
Textiles and clothing 
"etal products except aachinery 

and transport equipment 
Ferrous and non-ferrous ores and 
aetals, other than radioactive 

Chemical products 
Paper and printing products 
Leather and footwear 
Wood and furniture 

5.45 
4.86 
3.87 
2.47 
2.03 
l.2S 

1.23 
0.51 

S.45 
3.63 

3.30 
\l.68 
0.66 
0.52 

11.66 
9.40 

5.47 

S.26 
5.24 
3.17 
3.04 
2.71 
2.20 

l. 75 

1.63 
1.35 
0.78 
0.42 
0.18 

~: Coamission of the European COllllunitiea, European Economy, Ko. 34, November 
1987, p. 51. 
1/ "ark~t share is defined as the exports of the United State~, Japan or Europe 10 
to the rest of the world in relation to exports of OECD countrlea to the world. 
~I Only extra-EEC trade is taken into account. 

Table II.13. Predicted changes In extra-Ef.C trade under a scenario 
of fully Integrated markets with scale econo~les realized 

(Percentage) 

. _JM_•,!_llil ____ ------·-
Cement, lime, plaster 
Pharmaceut teals 
Of!i C'.e machinery 
Electric motors etc. 
Artificial and synthetic 
Machine t1>ols 
Carpets, linoleum etc. 
Footwear 

- ----------------
________________ -1Jrul_Qr_t$_ 

5.9 
-7. 7 

-68.2 
-3.8 

fibres -47.5 
-10.3 
-20.2 
-25.1 

Electrical household appliances 
Motor vehicles 

-23.6 
-63.S 

___ t;11p_Qr_U ___ --
-0. 0l 

-11.5 
11. 7 
-4.4 
-2.2 
2.6 

-4.5 
-3.2 

-12.6 
-16.7 

S9..lltte: Commlsalon of the European Convnunltles, Reaurch....Qn._tk_~~u...-2.f 

1!21l=lYI:J1il, ~·ol. 5, part A, pp. 5.31-5.43. 



tiwness am! high techntllogy dnelopment. The n:
im~igoration of industr~ in Western Europe would 
oiler greater tlpportunities for trading. lea\"ing low
and medium-technology areas to the South. The 
seriousness with which polic~ -makers are taking the 
Single Europe Act. embodying the most comprehensi\"e 
restructuring measures in histor). augurs well for that 
approa1.:h. If successful. the threat of deinJustriali1a
tion in Western Europe. be it real or imagined. would 
fade away. 

D. [astern Europe and the Union 
of Soviet Socialist Republics 

In 1987 and 19!!8. the countries of Eastern Europe 
and the USSR. t:ach at its own pace. increased the 
degree of their interdependence with the world eco
nomy in_ trade. in\"estment and technolog) transfer. In 
the commg years those trends are expected to intensit\ 
and help to modernize the industries of the region. I~ 
the short run. howe\·er. these countries face mam· 
challenges in their efforts to c1.!ate a socialist marke-t 
e~on_omy and reorganize industry towards greater 
efficiency. ~he adjustment process will bring new 
problems ol unemployment. inflation and cvclical 
ll~ctuation. making the short-:un prospects for indus
tnal growth rather uncertain. 

In 1988 the region as a whole achieved a 3.9 per 
cent growth in industrial productien compared with 
the planned rate of 4.8 per cent (see table IL 14 :md 
figure 11.4). Hungary. Romania and the USSR fell 
below the planned growth rates. though the latter's 
planned rate appears to ha\"e been too ambitious. The 
~erformance <lf Poland with a 5.4 per cent growth retie 
m m_dustry comes as a surprise. considering its 
mllat1on rate of 60-75 per cent in 1988. its debt 
burden._ t~e largest in the region. and its political 
uncertamues. Poland even managed to increase exports 
by 24 per cent in 1987 and an estimated 21 per ce•1t in 
_1988. compared with only 2.8 per cent in 19t:o. But 
1mpons also increased by 16.5 µer cent !11 1987 and 
24 per cent in 1988. This helped to accelerate industrial 
growth t_hrough the greater availability of imported 
m1ermed1a1e products. 

The immediate future looks uncertain partly because 
of the two opposing aspects of the reform measures. 
On the one hand. the liberalization measures create 
new opportunities for growth-promoting investment 
(including foreign direct investment) and trade. Thus. 
for instance. some 200 joint ventures worth $1511 million 
sprang up in Hungary in 1988 alone. In the USSR 
over 120 joint ventures have been launched since 1987, 
and negotiations or discussions on 500 more are 
reported to be under way. On the other hand. the 
reorganization of industry wwards greater efficiency 
means closing inefficient plants and retraining the 
workers shed by them. Meanwhile, the transition trorn 
the centralized system of resource allocatin•· ·ind 
subsidy to a "self-financing" system at the entc• 1 ~c 
level, with freedom to borrow, invest, produu· :.··.J 
sell. involves learning and adjustment costs. Managers 
accustomed to receiving orders from above cannot he 
expected to become efficient. independent decision
maker> risk-analysers and entrepreneurs overnight. It 
" difficult to predict how such changes will affect 
acrual output. 

Furthermore. the infrastructure needed to make 
the lledgiing market an efficient resource allocation 
mechanism is inade4uate. That includes a banking 
system. a distribution system for the allocation of 
intermediate inputs. a capital and a labour market. as 
well as a system ,>f commercial information businesses. 
The _new institutions must evol\"e gradually 10 suit the 
special conditions of each country. To those re4uire
menh s~ould be added the mastery of skills in making 
a_ppropnate macro-economic policy. How the institu
tions develop and function will to a significant extent 
determine the medium-term outlook. 

Neverthel~ss. in 1988 a few more important steps 
were taken m the mo\·ement for reform and greater 
openness in the region. In Poland two laws were 
enacted and took effect from I Januan· 1989. First. 
the Law on Economic Actiwity stipul~tes that anv 
business can be undertaken without licenc:e requiri
ments. except those relating to those strategic pro
ducts such as weapons and explosives. precious metals 
and medicines. and anyone can open a business b\· 
simple registration. This reverses the earlier rule tha"t 
no one could undertake a business without govern
ment authorization. The law also removes a restriction 
to 50 employees or less for private business. and 
provides for their equal treatment with State enter
prises in granting access to bank credits and raw 
materials and in legal matters. Second!\·. the new Law 
on Foreign Investment replaces the 19H6 joint venture 
law which attracted only about 50 foreign investors. 
The new law allows foreign companies to hire an 
unlimiied number of employees. to own 20 to 100 per 
cent of the business. to enjoy three- 10 six-vear tax 
holidays in the case of new firms. and to r~patriate 
profits. except that 15 per cent of foreign currencv 
earnings must be sold to the State. · 

In Hungary. a bold step was taken in Julv 1988 to 
introduce joint stock companies and a stock market. 
Duri .. g the year. 40 State-owned companies issued 
stocks but onl: State-owned banks and co-operatives 
were allowed to buy them. Private firms were not 
permitted to list their shares. Those restrictions. 
however. were repealed as of January 1989. thus 
enabling private firms to list their shares and am· 
Hungarians or foreigners to buy shar.:s up to 100 pe'r 
c~nt. Hu~gary is now planning to set up the region's 
first special economic zone (or free trade zone) in the 
Sopron area. This reform could attract a flood of 
foreign investment. Bulgaria also appears ready to 
launch economic reform measures. 

In the USSR. the reform process has progressed 
further with the promulgation of the Law on Co
operatives (July 1988) and the Law on the Hire or 
Leasing of Means of Produc:ion (June 1988). These 
are a sequel to the Law on Individual Enterprises 
enacted m November 1986, stipulating the rules for 
private ventures. and the Law on State Enterprise 
enacted in June 1987. • 
. The Law <~n Co-operatives removes the special 

licensing requirement tP establish a new co-operative 
without restriction on the number of workers to he 
hired, safeguards rights to determine the field of 
activity and the structure and volume of production, 
and establishes rules for contracting with the State 

•Cnn1mcnh on the l~llcr were made in [21. p. W. 
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Figure 11.4. Growth rates of GDP, MYA •nd ....nufKturing employment, 1913-1990, •nd lndustMI structural cmnge, 
1975-1990: Eutem Europe .ncl USSR 
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sect<H. hanking and the f,•n:ign sec1<1r. including joint 
\entures. The La\\ ,in the Uire or Leasing of ~leans 
,,f Prnduction allo\\ s kasi;tg agreements lasting .:!5 1<1 

JO ~ears {<ir e\en 50 ~ears in agri.:ulture). 
The athn e measures. h<H\C:\er. cnntain 'ome ele

ments dis.:riminating ag:i.inst pri\·ate and .:o-nper:i.li\ e 
enterprises. hir instan.:e. :1.n~ purchase of a sing.le: 
item \\Orth <ner 111.1100 r.iubles sh.1t1ld be accomoanied 
by e\ idencc of the s.iurcc nf funds. In ;additi<in. tax 
rates on their earnings arc substantial!~ higher than 
th,ise nn Staie enterprises. The lauer also ha\e 
priorit~ in <•btainin~ raw material supplies. 

The most dis.:ouraging facwr appears. howner. to 
be a resistance by the bureaucrac~ and the genera! 
public. That po;ai has been wdl expressed: 

.. One of the critical preconditions of success ... 
will be a change in the ps~chology of working 
people regarding high incomes. The fact is that. for 
a long time. workers and man~ government bureau
crats have come to the con,·iction •hat the desire for 
high incomes is a bourgeois relic. And. in es~·ence. 
this had become th;: official point of \·iew. People 
\\ho are recei\·ing significantly more than others in 
a particular work situation g .. neral'y do not enjoy 
the support of public opini< t. A change in that 
\·iewpoint in fanmr of hig er incames will be 
critically ;mportant to improving the material stimuli 
for harder work .. I[ 14]. p. 459). 

h is therefore uncertain to what extent the pressure 
from the non-State sect•)r will make the State sector 
more competiti\e and efficient• (for the current status 
of the non-~tate sector see table 11.15). 

•··t·r,•m a handful in 19l\°'. 1he •••m;'ame-. kn.run as C<>· 
nperati'e'. nou numb.:r more 1han NIJH)O-ui1h 7.IHKJ m !\.fo,,,,,. 
alone .... l>espne all 1hc pr••hlem.;. So\ICI cc1>nomi,h ,a~ !\.(1hcnu 
cn-opera1i'c' pr<>duccd $1 J h11li.rn m gnod' and 'en ice' in 19~X
up fr••m $111 million the \Car b.:fore. hcntuall~. •nme cconom"h 
b.:lie'c co-op, could C•>nlnhutc up In a lhird 11f rnral So\iet 
production .. "ec ( 15). p. 11 :. 

On the internati•inal front further libe;ali1a1ion 
measures ha\e been adopted. The earlier re4uiremen1 
of 51 ixr cent ownership b~ the Sm iet side in joint 
\C:ntures was dropped. The nc:w ruk sa~' that partners 
\\ill determine the ownership shares by agn:ement 
between them. The top manager can come from 
abroad. The joint \·enture has rights to hire and fire as 
\\ell as to decide salaries and wages of local staff. The 
tax-holiday period has been extended from two to 
three years. Furtherm.ire. joint \·entures will be 
allowed to buy and sell a part of their foreign currency 
earnings in an auction organized every four months. 
That will help 10 cm·er foreign currency requirements 
for importing inputs and make it easier 10 repatriate 
profits. 

De\·elopments in the region. along with impro\·ing 
East-West relations. ha\·e encouraged Western business 
interests to look for Of!JOrtunities for greater trade 
and investment. In 1988. for instance. United States 
exports to the region jumped by 54 per cent. the total 
credit made a\·ailable 10 the USSR by Western 
European countries reacned o\·er $9 billion. and 
exports by the Federal Republic of Germany to the 
USSR surged 20 per cent. 

An inmwati\·e approach 10 East-West trade and 
investment is offered by the American Trade Consor
tium. consisting •->f Archer Daniels Midland. Chenon. 
Ford Motor. RJR Nabisco. Eastman Kodak. Johnson 
and Johnson a11d Mercater Corp. The Consortium has 
reached an agreement with its USSR counterpart 
iO\·oh"ing more than 30 trade and economic organiza
tions to set up rules for taxation. employment. 
accounting. arbitration and. above all. repatriation of 
profits in dollars. Under the agreement CheHon·s 
joint \·enture with the USSR counterpart will earn 
foreign currency by selling petroleum abroad. That 
will meet the Sm·iet requirement for earning foreign 
currency cm·ering other members of the Consortium. 
as well as the lat1er's '1eed for repatriation of profit 
earned in roubles. Such an arrangement could set a 
precedent for others to follow. 

Tll>l• 11.14. Ol£A 9ross fodustri•l production •t const..it pdces 
(P .. ctntlgt gr0wth rat<S) 

Country or 197S- 1980- 1983/84 1984/85 1985/86 1986/87 1988 1987-88 1988-89 1986-
country grouping 1980 1983 1990 

Bulguia 6.0 4.l 4.2 3.2 4.0 4.2 5.o•1 5.o•~' 5.o•'!!' 4.~/ 
Ciechoslovakia 4.7 2. 7 4.0 l.5 3.2 2.5 2.0 2.0 2.0 3.0 
G~""'" 0.-o,.ratic 

Republic 4.9 4.2 4.2 4.l 3. 7 3.2 3.6 l. 7 l.S 3.9 
Hungary 3.4 1.9 2. 7 0. 7 1.9 3.8 1.0•' 0.31/ -o.5•1 2. 7-3 .o!!1 

Poland 4.7 0.4 3.2 4.5 4. 7 3.4 3.7~.o•' !.4f/ 4.2•' 3.o•' 
ROfl•ni1 9.5 4.0 6. 7 4.9 7 .. , 4.5 7.0-8.0 3.6 6.0-7 .o 7.5-~.3 

USSA 4.5 3.8 4.0 3.9 4.9 3.9 ~- 1!!/ 3.9 5. ~~/ 4.6 

(H£A'/ 4.8 3.5 4.2 3.9 4.8 3.8 4.8 3.8 4.8 4.S 

~ru: Witntr lnstitut fur lnttrnatlonalt Wirt1ehaft1ver9ltlcht, "Tht tconoory in tht CHEA rt?ion and 
Yugoslavia", Ftbruarr 1989, p. 7. 

1/ Socialist sector. 
bl Est l111ttd. 
cl Council for Hutual Econ011ic Auhtanct. 
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Table II.15. Types of enterprises in the USSR and their employees 

Item Year Number of Number of Average number 
enterprises employees of employees 

(thousands) 

Total 1988 129 700 
K~lkhoz farms 1988 26 800 12 200 455 
Agriculture, side-
line enterprises 19!7 43 million 

State consumer 
co-oper•tives 1986 452 0001/ 

Voluntary co-operatives 
Total 1988 

Service S'!!Ctor 
Catering 
Cons-er goods 

production 
Supply of secondary 

inputs 
Other activities 

Individual businesses 

48 500 787 16 
17 100 276 16 

6 loo 51 8 

10 900 205 19 

200 27 13 
12 400 229 18 

Applied for ftay 1987 
Approved ftay 1987 
App1·oved Feb. 1988 

200 000 
137 000 
300 000 

Bladt economy 1988 17-20 000 

~: UKIDO calculations; itonomitcbeskaya Gazieta, lo. 52, )988, p. 14, 
quoted in Armin Bohnet and Giinter Jacbne, "The private sector in the Soviet 
Union and China•, Interecon0111ics, ftarch/Aprtl 1989, p. 90. 

Al Retail stores and restaurants belonging to the Central Federation of 
Cons1111er Co-operatives. 

Behind the reform movement towards greater open
ness lies the objective of revitalizing industries lagging 
behind those of OECD countries in technology and 
innm·ation. • As a way of closing the gap. the region 
intends to increase imports of Western machines that 
embody modern technologies superior to what is 
available in the region (sec table 11.16 for a USSR 
~hopping list). This approach seems to have been 
adopted by all the countries in the region in either 
1985 or 1986 (see table 11.17). II is noteworthy that in 
1986 investment goods imported from OECD coun
tri:s j•.1mped by 72.3 per cent for 1J-ie German Demo
cratic Republic. 35.8 per cent for Czechoslovakia. 
17.J per cent for the USSR. 26.3 per cent for Bulgaria. 
23.5 per cent for Poland and 21.5 per cent for 
Hungary. Those growth rates arc much higher than 
the gro1o1.th rates of total investment in machinery and 
equipment in the respective countries. For instance. in 
the USSR investment in machinery and equipment 
grew only by 7 per cent. compared with a 27.3 per 
cent growth in investment goods imported from 
OECD countries. 

The imported machines and equipment will help 
accelerate the modernization programme under way. 
In this regard. the programme of the USSR appears 10 
be the mos! ambitious: 

•One 1ndicat11>n of •uch a lag " •een on the prnporunn of 
technolog~·mten\lve good• exported from the l ;ssR to 01'.C!> 
countnc-. which declined from 22.M per cent in 1970 to 9 . .\ per cent 
m 19K2. 
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"'The replacement rate of machine-building 
machines amounted to 3.1 per .:ent in 1985. whereas 
ii is planned 10 increase up to 13 per cent in 1990. 
All this is done with a view to increasing the share 
of up-to-date machinery and equipment from 29 per 
cent to 80-90 per 1:\!nt by the end of the five-year 
period"" ([16). p. 15). 

Whether the highly ambitious programme could 
in fact be realized is. however. a moo! question. 
considering the recent change of priority in favour of 
consumer goods. The Government of the tr~SR 

announced in January 1989 that 20.000 m111;:m 
roubles would be spent ,o import finished consumer 
goods. compared with only 612 million roubles 10 
import machinery and equipment for the consumer 
goods sector. This mme reflects the urgency 10 curb 
inflation and to demon :rate the way pert'Jtroika is 
proceeding. Even the defence industry has been 
ordered to produce goods such as televisions. refri
gerators and bicycles. in a crash programme IO meet 
the pent-up demand for consumer goods. 

The increasing voice of consumers in the region is 
likel~ to affect the structure of industrial ou1pu1 in 
contrast to the pas! orientation of growth towards 
heavy induMry (sec table II.IX). During the 1971-191!5 
period. in almost all countries in the region. growth 
was higher in metallurgy. engineering. chemicals and 
construction materials than in textiles. food processing 
and other light industries. 



Table Il.16. USSR shoppift& list for western technologies 

Technology Business deals concluded or under discussion 

Aerospace 

Computers 

"anufacturing 

Semiconductor-s 

Teleco!lllllunications 

Discussing for a joint venture to upgrade aircraft 
production plants and develop engines vith the Feder3l 
Republic of Germany's "esserschaitt-Bolkov-Blolun. 

Setting up joint ventures to import and assemble 
IBl"-compatible personal computers in the USSR with 
European and United States companies, including 
Innovation International and Planagement Partnerships 
International. 

Acquired process control systems throu&h joint ventures 
with Combustion Encineerin& and Honeywell. Hired Federal 
Republic of Germany's Siemens to automate medical 
equipment production. Discussion numerous machine tool 
ventur-es. 

Set up joint ventures with Asea, Brown Boveri, and 
Siemens to build nuclear reactor. Hired Siemens :o 
upgra~e nuclear power plants. 

Seekin& United States and Eur-opean partner-s to 
manufacture semiconductors desicned by Soviet engineers. 

Launched a joint ventur-e to mate telec01111unications cable 
with Finland's "okla; buyin& di&ital switches fr-om 
Eur-opean and Canadian supplier-s. 

Source: International Business Week, 7 "ovember 1911, p. 67. 

Table II.17. Growth of machinery and equipment Investment, 1911-1916 
(Percentage) 

Country and item 

Buharia 
"achlnery and equipment investment 
Investment goods lmpor-ts fr-om OEC~/ 

Czechoslovak la 
Plachinery and equipment investment 
Investment goods im~orts from OEC~/ 

German Democratic Reoubli.£ 
Plachlnery and equipment investment 
Investment goods Imports from OEC~/ 

ll!mUrl 
Plachlnery and equipment investment . 
Investment coods imports from OEC~1 

WGll 
Plachlnery and equipment investment 
Investment aoods imports from OEC~/ 

ialn1I 
Machinery and equipment investment 
Investaent conds impcrts from OEC~/ 

llill 
Plachlnery and equipment t.ivestaent 
Investaent aoods imports from OE~~/ 

1981-1915!7 

8.5 
3.4 

-6.0 

0.8 
-ll. 7 

-2.9 
-5.5 

-5.2 
-17.0 

0.6 
-25.5 

4.6 
-3.4 

1914 

-0.9 
-13.2 

-1.4 
-2.7 

-5.2 
-44.2 

-2.6 
-7.6 

14.9 
3.4 

1.1 
-7.1 

1.4 
-24.l 

1985 

16.0 
27.4 

9.7 
15.7 

7.3 
-6.0 

1.8 
19.6 

11.2 
26.0 

3.9 
25.1 

S.l 
-4.S 

1986 

10.l 
26.3 

6.0 
35.1 

11.7 
72.3 

7.9 
21.5 

7.9 
23.5 

S.4 

7.0 
27.3 

~: lationsl statistics, Unite' lations roreian Trade Statistics and 
estinates of the Eco~oaic Cot111ission for Europe. 

a/ 1911-1985: averaae snriusl c011pound arovth rates between the final year of 
period shown and the final year of th• previous period. 
~I Constant prices, In 1980 United States dollars. 
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lul91ri1 
1971-1915 
1976-1980 
1911-1915 

Cit<: hos l ov•k i 1 

1971-197S 
1976-1980 
1911-l'JIS 

Go ..... Dee •• .,. 

5.l 8.4 
a.a 5.5 
•.5 ~-l 

6.1 l.2 
•.I 2.7 
2.l 0.1 

1971-197S 2. 7 2.7 

••• 
:.7 

1976-1990 •.I 
1911-1915 ).7 

Hutt9ary 
19-1-1975 
:~r6-1990 

1911-1915 
Pol....t 

1971-19:5 
1976-l<Je;i 
1911-l'JIS 

RONllia 
1971-197S 
1976-1980 
19111-l'JIS 

USSR 
1971-1975 
1976-1980 
1911-1915 

7.6 2.0 
6.6 o.• 
).7 ~-' 

9. I 5.9 
s.• 2.• 
2.8 0.2 

9.7 5.2 
•.7 l.9 
2 .8 LS 

7. I 5.9 
5.0 3.0 
). 7 1.2 

bblo II. Ill. W-Ou i...,.tnal eutput ., .ajor llrMCtws4' 
(Avor190 .,....,.1 ptrcontlgo ch.,i90J 

10.9 
6.l 
2.7 

5.• 
2.8 
0.5 

6.1 
4.0 
).7 

5.0 
1.l 

-1.1 

10.0 
3.l 

-2.l 

10 8 
7 .7 

2.2 

5. I 
2.0 
2.l 

1•.1 
9.1 
1.9 

a.4 
6.7 
•.9 

6.7 
6.0 
6.2 

7.1 
3.1 
l.I 

TC.2 
6.9 
1.3 

18.1 
12.6 
5.5 

11.6 
8.2 
6.2 

II .1 

9.5 
7.0 

10.0 
5.1 
l.2 

l.l 
•.I 
l.I 

10.5 
6.2 
2.1 

12.0 
•.l 
0.7 

15.8 
9.6 
l.I 

10.5 
5.7 
C.9 

Const....ction Wood -

9.4 
7 .5 

1.• 

6.6 
4.) 

0.1 

7.0 
2.l 
0.6 

5.1 
•.9 
O.• 

I.I 
1.2 

-2.2 

10.0 
12.8 
1.6 

7 .3 
1.9 
l.O 

7.5 
l.• 
l.0 

7 .2 
5.l 
).0 

7 .2 

5.0 
l.2 

5.9 
l.6 
2.0 

5.2 
3. 7 
2.5 

6. I 2.1 
2.2 I .• 
0.7 ~.2 

9.3 1.0 
c.o 3.0 
1.0 -2.2 

6.9 12.1 
6.5 10.8 
2.8 3.0 

5.6 •.7 
2.• 2.7 
3.C 1.0 

Othtr I ight 

7. l 
l.• 
l. 4 

5.1 
l.8 
2.1 

5.9 
•.2 
3.1 

9. 7 
2.9 
).6 

9.1 
5.0 
2.8 

12.9 
8.7 
7.6 

•.5 
C.7 

2.0 

mru: Econoaic C.-ission for Europo c- dota bast. dtrivtd from national and O!EA statistics. 

Food 

6.0 
Z.4 
2. t 

4.1 

z .1 

I. 5 

5.5 
2. 7 
2 .2 

C.7 

3.C 

I. 9 

1.7 
2.5 
~.7 

7 .4 

6. I 
2.3 

5.C 
1.5 
3.• 

ti .c 
6.l 
4. l 

8.6 
C.4 

~ . 3 

3. 7 
3.4 
1.5 

4.5 
3.5 
c.1 

9.1 
10.4 
6. I 

22.0 
9. I 
6.7 

8. 1 

• 8 
3.• 

ti Thou9'1 tht bronch ontdos havt boon standard;rtd to tho t•ltnt possible. tho following .. in difftrtnct< in covorago should 
bt nottd: •tallurgy t•cludos non-ferrous •t&ls in Bulgaria and tho U'iSR. futl includts oil refining in tho Gtni1n o....,.,ratic 
Ropub:ic and Hungary; oth~r light industry includt~ ••othing. 1.athor. f~rs and foot...,ar in tho Soviet Union. ind in tht other 
cO\!'ltrios it includts pdnting (t•tt11l in Bulgaria). glus 1nd ctr111ics ( .. copt in Hun91ry). 

In the process of reform and structural change in 
industry. East-West co-operation looms large as a 
crucial ingrediem of succe~·s. The region seems to need 
an ner-increasing inflow of financial and technological 
resources from Western countries. thereby adding to 
its existing debt (see table 11.19). How the debt will be 
handled by both lenders and borrowers remains to be 

seen. The region's ability to pay back its debt depends 
ultimately on the building of efficient industries with 
an increased capacity to produce goods and to earn 
foreign currency. Such a development would then 
raise the question of how 'Western countries could 
absorb those e:itpons without a high level of growth in 
their own economies. 
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Table II .19. Thr rate of lndebtrdness o( thr t:uropean CMt:A <'.ountrir:; 

Country 

Bulgaria 
Czechoslovakia 
German Democratic Republic 
Hungary 
Poland 
Romania 
European 
llSSRt!/ 
Total 

Hungary!; I 
Po lands;/ 
Ruman las;/ 

Cl'IF.A exc 1 • USSR 

1983 

43 
';2 
97 

161 
454 
133 
161 

27 
89 

120 
3611 
124 

-----------------· 

(Perc,.ntar;o)!ll 

1984 

21 
42 
78 

171 
433 

93 
143 

2S 
82 

123 
340 
87 

l98S 

44 
so 
78 

249 
503 

97 
166 
40 

105 

173 
366 
92 

140 
53 
91 

328 
S34 
100 
199 

55 
130 

237 
381 

88 

1987 

178 
66 

106 
355 
548 

70 
214 

53 
134 

237 
373 
6S 

1988 
f'."!':f imttt,.!': 

178 
65 
9,:, 

288 
435 

31 
182 
42 

113 

206 
333 
)3 

~.QJJI~: Inst. i tute for Economica, Karket Research and In format !cs, tunnrs! 
E.t.2JlQl!!leLi•L!h.L\fQCld Economic Trends (8u1apest, 1989), p. 22. 

1/ The ratio between intereat charges and hard-currency exports of goods. 
bl Including net liabilities of CKEA banks. 
cl Compared to the hard-currency exports of goodn and services. 



L Latin ..\111l"ric:a :and tlk- Caribbean 

Th.: \C:ar 19SS "''' a furth.:r J.:din.: in (i l>P er•>\\ th 
in Lall~ .-\m.:rica and th.: Carihh<:an h> '--' ~r (.:'Ill. 
c.1mpar.:J ''ith a 2. ~ per c.:nl rat.: in 19S7 and .l.2 per 
c.:nt in 19Sto b.:e figur.: 11.51. Th.: -.pun in the r.:git1n·, 
e\p,1rh. at a hri-.1.. 15 per c.:nt e,.timateJ in curr.:111 
dollar \alue. ha-. faikJ hi gi\.: an appreciahk b,1ost h> 
industrial gru\\ th. Indication-. are that the erowth
inhihiting fa.:h>r' ct1ulJ h<.·come e\ en nll•r.: .. ;, .:re in 
the short run. h•r.:nh>"t anll>ng the .. e are the risine 
interest rate and Jeht sen ice requirement. JwinJline 
foreign direct ime,.tmenL Jedining product in: capacit; 
and untamed inflation Incept perhap" in Col,1mhia 
and '.\texico). The debt-relief plan proposed b~ the 
l"niteJ States Secrctan ,1f the Treasun. kn,1wn as the 
BraJ~ plan. and the ne~\ I~ emerging industrial policies. 
while encouraging. ma~ take ~ome time w dTccti\ch 
.;,1unteract the eencral trend of wc:ikcnine erowth . 

The slow-gn;,, th s~ ndrome. \\ hich sta-rt~l! with the 
1>nset of the reccssion in 19!i I. is also obsenabk in the 
manufa.:turing sec11 r. The annual growth of M\':\ 
a\eraged onl~ abol:t 2 per cent ouring the 19!i0-19!i7 
period. compared \\ith an a\erage of ti.5 per cent 
during the 1970s. Some manufacturing branches had 
not. e\·cn "J" late as 19!i7. rcctwcred It> the absolute 
Ind of output of 19!i0. Those branches include 
:tpparel. lcather products. footwear. furniture. printir.g. 
glass products. non-electrical machine11· and transport 
equipment (sec table 11.201. which represent important 
items in the categories tlf consumer goods and in\cst
ment goods. Intermediate 2otx:ls industries. includim? 
industrial chcmicab. oth'"er chemicals. pctroleu~ 
refining. plastics. iron and steel and paper products. 
appear to ha\e fared relati,el~ well. These make up 
the domestic naturai-rcsource-based industries with 
relati\el) high c\port demand. The pattern of change 
in manufacturing composition appears to reflect the 
efforts of big debtor countries (for e\ample. Argentina. 
Bra1il and Mexico) to suppress domestic aggregate 
demand and to maximi1e exports. Those efforts ha\e 
inH1l\ed squee1ing out trade surpluses so as to ser\ice 
e\lernal debh. 

The hen~ burden of debt sen icing continues to 
hinder growth. although the Brad) plan could lighten 
the burden somewhat if successfully negotiated and 
implemented. The net outflow of financial resources 
has a\eraged $23 billion annually since 1982 (reaching 
S.lO billion in 1988). Interest cha1ges alone ranged 
between 17.11 per cent (Colombia) and 44.4 per cent 
(Boli\ia) of cxpor:s in 19XK (sec table 11.21 for other 
cou:llries). Since much of the pri\ate loan component 
of debt i!'> based on a floating interest rate. the 
international mone~ market determines a large chunk 
of interest charge ... A worrisome factor is the current 
tendency towards rising interest rates. The Inter
American Development Bank ha .. estimated that the 
two percentage point rise in interest rates between 
early 1987 and the end of 198!< will cost the region 
about S7 billion annually ([ 171. p. 98). 

Such an increase in interest charges could wipe out 
the expected benefits of the Brady plan. If reasonabl) 
suc-:essful. the plan could cut the region's debt b\ 
20 per cent acros' the board. and that would transiat~ 
into an annual .. a~·ing of from $h billion to S7 billion 
on debt servicing. Savings of that magni!ude could 

ra1 .. e the reg1<1n·,. ime .. tment-Gl>P ratio h~ ahout one 
percentage P••int. Thi, mean" that to raise the in,c .. 1-

mcnt-(il>P rati,) from the .:urrt:nt Ito pcr cent ltl the 
211 per cent le'd which prc\aileJ during the 11}7t>... 
sa\ ing' of fr,>111 S24 hdli,m to S2l\ billion would be 
nceJcJ-r,lughl~ e4ui,alent ltl the current net outllo\\ 
of financial n .. -,.ourcl.""S. It remains 1t1 be seen how the 
Brad) plan could hring sullicienl relief lt> help gr•>wth 
in the region h> recu\c:r hi the lc\el of the 19711... 

The Jcbt-hH:quit~ C•lm·ersion P•- i has been \\ideh 
applied in \arious countries of the: reeitm. The mo~t 
successful case \\as that of Chile (~c table 11.22) 
which. during the 19l0-19l<l< period. reduced Ito per 
cent of its debt to commercial banks (at the 1985 k\d) 
b~ that method. Boli,·ia follows with Ill per cent. then 
Bra1il with Ii per cent. On the whole. the a\erage 
amounted h> onl) about 5 per cent. The main reason 
for the slow progress appears to be the fear of 
inllation. For instance. Bra1il has suspended the 
selling of its debt se\·eral times because of the added 
increases in mone_\ supply connected with dc:bt con
\ crswn. 

Debts ha\·e to be scn·ed b_\ squeezing out trade 
surpluses in the face of dwindling inllows of financial 
resources. It is remarkable that the region has 
increased its expllrts of goods and seniccs from 
Sllti.7 billinn in 19KO lo Sl54.5 billion in 19K7 (in 
19!<6 constant dollars). while decreasing imports from 
Sl39.6 billion h• SIC7.I billion during the same peri1x:I 
(see table 11.23). This means that 1he region achie\·ed a 
trade surplus ranging from 5 per cent ( 19!<6) to ti . ..J per 
cent I 1985) of its GDP. That marks a c.mtrast to i.s 
earlier dependence on trade deficits for growth. The 
reduct>d a\ailability of goods and :>er\iccs in the 
domcs1ic market has prm·ided an added cause of 
inflation in the region. 

The feat of achie\ing trade surpluses-through 
reductions of consumption and in\'estment-cost manv 
countries of the region dearl~. As of 1987. th~ 
aggregate consumption le\el (in 1986 constant dollars) 
had failed 10 reco\er to the 1980 lc\·el in Argentina. 
Boli,·ia. El Sal\ador. Guyana. Haiti. Nicaragua. 
Trinidad and Tobago. Uruguay and Vene1Uela (see 
table 11.24). Many more countries (such as Mexico 
and Chile) would ha\·e to be added if the decline in 
consumption were to be computed on a per capita 
basis. For the region as a whole. the le\'el of aggregate 
consumption increased by an a\erage annual rate of 
1.5 per cent during the 1980-1987 period. compared 
with the 2.3 per cent annual grow1h rate of the 
popula1ion. 

ln\estment has suffered an e\en greater slump than 
"'msumption. For the region as a whole. aggregate 
gross in\estment plunged by 36.5 per cent in 19K3. 
and in 1987 it remained at $140.~ billion (all in 19Kto 
constant dollars). The plunge was experienced by 19 
out of 24 countries listed in table 11.24 (the exceptions 
include Colombia. Dominican Republic. Haiti. Jamaica 
and Nicaragua). In per worker terms, gross in\estment 
declined from Sl.tiJ4 in 1980 to Sl.039 in 191!7. The 
figures would be smaller if computed net of deprecia
tion. Such figures worry policy-makers about the 
future production capacity of the region. 

/\n ad~lirional worr_\ comes from rhe declining trend 
of foreign direct investmenl (see table 11.25!. Private 
foreign direct investment (nel of outflow) decreased 
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Figure 11.5. Growth r.tes ol GDP. MVA end m8ftUfKturing employment. 1913-1990. end lndustriel structuQI c:Mnge, 
'!975-1990: Latin America end the C.nbbffn 

Growth rates of GOP and MVA 
Pwanloge 
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(Index of value added: 1975 = 100) 
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Constant prices of 1980 

g = Average annual growth rate, 1975-1990 (percentage) 

6 • lr.dcx of structural change, 1975-1990 

Sourc•s UNIOO d111b1se. estomales and lorec11ls by UNIOOiPPOllPPtGLO 
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Table Il .20. Latia Arter~ca: ftVA ~Y industry. 
1910 and • '117 

~blrf In !!!!!rl~ ~2t1l 
Br.anch of industry 1910 19 : 1910 1917 Chance 

(•llllons or 1910 dollars) (percenta&e) 

l'tanu(acturinc 172 654 196 200 6.23 5.95 -0.21 
Food products 31 955 37 019 10.67 10.12 -0.55 
BeYer.aces 6 907 9 013 10.36 13.15 2.79 
Tobacco 3 346 3 959 13.37 14.44 1.07 
Textiles 11 766 12 260 7.50 7.25 -0.25 
Appar~l 4 312 3 712 5.09 4.16 -0.93 
Leather products 1 265 1 232 1.99 1.29 -0.7(1 
Footwear 2 290 2 101 10.07 9.39 -0.61 
Wood products 3 952 4 .215 6.43 5.17 -0.56 
Furniture 2 743 ' 566 5.52 4.61 -0.91 
Paper products 4 642 6 326 6.05 6.62 -0.57 
Print in& 5 341 5 310 5.41 4.31 -1.10 
Industrial chemicals 6 511 10 244 5.11 6.51 1.33 
Other chemicals • 967 12 111 9.35 10.10 0.75 
Petrol refininc 7 416 12 135 10.03 16.57 6.54 
Petrol and coal products 696 964 3.66 4.92 1.26 
lubber products 3 112 3 391 1.43 8.03 -0.40 
Plastic 2 972 3 321 6.20 5.03 -1.17 
Pottery l 121 l 162 7.71 7.12 0.04 
Glass 1 176 1 125 7.11 7.11 -0.77 
•on-aetal ainerals 7 766 I 415 1.19 1.93 0.04 
Iron and steel 9 390 11 001 6.05 7.14 1.09 
fton-f errous aetals 3 504 4 297 6.13 6.71 0.51 
"etal products • 536 9 547 5.41 5.44 0.03 
Ron-electric .. chinery 10 602 9 099 2.99 2.03 0.96 
Electric .. chlnery 7 299 7 307 3.27 2.22 -1.05 
Transport eq~1paent 11 042 9 150 4.66 3.23 -1.43 
~rofessional and 
scientific equipment 114 922 1.41 1.31 -0.10 

Others 2 429 3 235 5.11 5.33 0.22 

~: UlllDO statistical data bank (25 countries. !ndustrial Statistics). 

'"'1• 11.21. l""icators of uci• ,.,_ricM debt .... ......, 

Country 

Argentina 
Ioli via 
Bruil 
Chile 
Colollbia 
Costa •ica 
Ecuador 
,..•ico 
P•ru 
Uruguay 
Ytntrutla 

Otbt avUtandjnoll 
Total Priote 

(billions (percrntage) 
of dollars) 

59.6 79.4 
S.7 27.3 

120.1 76.8 
20.8 74.3 
17 .2 41.0 
4.8 53.2 

11.0 63.li 
107.4 78.1 
19.0 61.5 
4.5 77.1 

lS.' 99.3 

Debt strvice!!1 

1911-1990 
Total Interest 

(billions of dolhrs) 

17. 7 11.4 
1.8 o.8 

63.4 21.8 
7.0 5.2 

10.3 3.6 
2.2 0.1 
5.5 2.1 

4l.S 24.0 
7.4 2.4 
1.8 o.8 

lS.6 7 .8 

D!bt rttios 
Debt/ Interest/ 

GllP ••~rts 

73.9 41.5 
133.7 44.4 
39.4 28.3 

124.1 27.0 
50.2 17.0 

115.7 17.5 
107.4 32. 7 
77.5 28.1 
40.S 27 .2 
51.6 17 .7 
94.S 21.9 

Annutl q,owth 19§2-1981 
GOP lnvtstJlttlt Cons-tion 

(percentage average I 

1.4 -2.1 -0.4 
-1.4 -16. 7 -1.6 
4.8 2.a 2.6 
4.3 15.1 -o.8 
4.1 -0.1 I. 3 
3.6 9.3 2.6 
1.5 -2.1 -2.4 
0.2 ~-5 -1.8 
2.9 -11.9 -1.4 
1.1 -3.4 1.0 
1.2 -1.6 -1.4 

S.ov".U: World lank. quoted In "Tht prospect oprns for Nklng pro9r11s•, LJ!l1ncitl Ti~. 20 Otct111btr 1988. 

•' htlNttd 11trrn1l l11bllltlt1 in 1988. 
~I lutd on 1 Oft9-t•"' dtbt 1t tnd of 1987. 

55 



Tablr 11.22. Drbt-for-rqulty convrrslons, srlrct~ countr!rs 
In Latin .Aarrlcaa/ 

Country 

Argrntina 
Bolivia 
Brazil 
Chlle 
"exico 
Venezurla 
Total 

CumulatiY~ 

1983-1988 

l.32 
0.06 
5.19 
2.35 
2.4~ 

0.35 
12.94 

As prrc~ntagr of rnd-1985 
drbt to co111111rrcial banks 

5 
10 

8 
16 

3 
l 
5 

~: "organ Guaranty Trust Cc•pany, World Financial "arkrts, 
1'o. 7 (1988). 

!1 Excluding conversions outside fonaal progr,..es. 

Table 11.23. Exports and imports of goods and srrvicrs, by comitry 
in Latin .Aaerica, 1910 and 1917 

(Millions of 1986 dollars) 

Country t;x2orts lm(!O[!;S 
1980 

Argrntina 10 195 
Barbados 646 
Bolivia 1 397 
Brazil 25 265 
Chile 5 997 
Colombia 6 132 
Costa Rica l 771 
Dominican Republic l 527 
Ecuador: 2 486 
El Salvador 1 203 
Guatrmala 2 510 
Guyana 557 
Haiti 521 
Honduras l 216 
Jamaica 1 343 
"ex I co 20 093 
lflcaragua 715 
Panama 2 014 
Paraguay 757 
Peru 6 E44 
Suriname 119 
Trinidad and Tobago l 349 
Uruguay 1 5:t5 
Venezuela 19 968 

Latin America total 116 720 

~: (18), p. 543. 

from $7.5 billion in 19X I to $2.X billion in 191<6. 
Traditionally. foreign direct investment has pn)\ided 
an important 'ource of production capacity. employ· 
ment. inno••ation using modern technology and exp11r1 
earnings in the region. Reduced foreign direct invest· 
ment has not been rcpl;:ccd by its domestic counter· 
part. Foreign companies ha\c been beset. like domestic 
companies. by chronic inOation. recurring price policy 
changes lfrcc1es and thaws) and exchange and interest 
rate changes. In 'hort. business risks and unccndintics 
have prc\cntcd them from planning and investing for 
the long term. 

To avoid those ri,ks and uncertainties. even domestic 
private capital has fled the region. The cumulative 
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1987 1980 1987 

11 663 16 333 9 452 
546 664 481 

1 168 1 099 955 
38 845 31 534 28 395 

7 846 7 696 6 402 
a 136 7 342 7 210 
2 421 2 097 2 170 
l 513 2 363 2 1:?4 
2 966 3 688 3 059 

892 l 261 991 
584 l 701 l 128 
405 598 367 
437 792 653 

l 339 1 355 1 201 
1 923 l 440 2 168 

35 849 24 351 13 965 
487 l 277 870 

2 269 l 820 l 683 
l 313 l 930 11 571 
6 200 6 556 4 600 

438 883 473 
l 060 3 829 2 703 
l 842 2 057 l 686 

23 313 17 893 12 783 

154 454 139 551 107 090 

\·alue of capital flight has been estimated al $244 
billior. for 19X7. compared with $49 hilli.m in 19XO 
(sec table 11.26). lJnlcss debt relief schemes are 
managed carefully. there seems 10 he a danger that 
reduced debt may in effect finance further capital 
flight instead of releasing funds for real investment in 
the region. Herein lies the urgent need for a growth
oricntcd industrial policy in conjunction with a 
financial relief policy. The la11er docs not automatically 
tr._ .1sla1c itself into the former. although financial 
market stability is a prcrc4uisitc for an effective 
industrial growth p1•1icy. 

Thus. in May 19XK. Rra1il launched a "new indus· 
trial policy" comprising three major ~omponenh: 



Table 11.24. Total consumption and cross doa.,stlc lnwestaent, 
by country in Latin America, 1980 and 1987 

(1'11lllons ot 1986 dollars) 

Country 
---- - ------·-------

r~~LJ.g_nsumpt lg_n 
1980 1987 

Gross dom.,stic 
tnv.,su1.,nt 

1980 1987 

- -----------------

Araentlna 
8arbados 
!!all via 
Brazil 
Chile 
Coloabla 
Costa Rica 
Doeinlcan Republic 
Ecuador 
El Salvador 
GuatHiala 
Guyana 
Haiti 
Honduras 
Jaaalca 
ftexico 
lficaraaua 
P6naa& 
Paraguay 
Peru 
Surin-e 
Trinidad and Tobago 
Uruguay 
Venezuela 

I.attn Allerica total 

~: (18), p. 542. 

74 274 
714 

4 350 
227 140 

20 972 
31 SS3 

3 953 
6 748 
9 953 
4 190 
9 198 

657 
1 873 
2 572 
3 410 

140 975 
3 017 
3 373 
3 545 

19 677 
951 

4 047 
7 612 

54 951 

640 634 

7l 941 
746 

4 192 
280 286 

21 339 
37 916 
4 200 
7 921 

10 954 
3 999 

10 084 
509 

1 707 
2 885 
3 766 

147 390 
2 826 
4 294 
4 597 

24 449 
1 126 
3 746 
7 415 

52 740 

711 026 

21 126 
226 
800 

63 899 
6 048 
7 505 
l 448 
2 004 
3 166 

592 
370 
239 
339 
810 
474 

50 973 
495 

1 122 
l 337 
7 788 

314 
2 853 
l 614 

15 824 

192 367 

11 330 
149 
449 

52 728 
4 963 
8 501 
l 161 
2 097 
2 294 

540 
064 
173 
352 
634 
552 

31 970 
635 
917 

1 158 
5 394 

72 
1 216 

785 
11 770 

140 906 

Table 11.n. Ket private foreign direct lnv.,sta.,nt, 
by country in Latin America, 1981, 1986 and 1987 

(1'11 l lions of dollars) 

Country 1981 1986 1987 

A1gentina 930.4 574.9 -19.0 
Bahar ,g 34.4 -12.8 
Barbados 7.2 5.0 
Bolivia 75.6 10.0 22.0 
Brazil 2 317.l 331.0 500.0 
Chile 362.0 56.3 97.0 
Colombia 228.8 673.4 350.0 
Costa Rica 66.l 61.9 83.l 
Dominican Republic 79.7 50.0 
Ecuador 60.0 70.0 75.0 
El Salvador -5.8 
Guatemala 127.6 67.5 90.0 
Guyana -1.8 
Haiti 8.l 5.0 
Honduras -3.7 30.0 30.0 
Jamaica -ll.6 -4.6 
Plexico 2 541. l 895.l 
IUcaraaua 0.0 ( 0 0.0 
Panama 5.7 -J.9 
Paraguay 32.0 31.6 0.0 
Peru 128.5 19.9 23.0 
Suriname 34.4 -33.2 
Trinidad and Tobaao 258.l -21.8 33.3 
Uruauay 48.6 -4.5 
Venezuela 183.9 16.4 60.0 

Latin Allerlca total 7 506.5 2 817 .4 

~: ( 18). p. 573. 
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Tabla 11.26. Fllpt of copltal ua .. ta, fna aaltttff ,,_trlH 
la Latla .a.erlca, 1910, 1912 ... 1917 

(llllloa.a of dollars) 

eo-try 1910 1912 1917 

&rantlu 11 35 "' lollTla l 1 2 
lrazll 6 I 31 
Clllle 0 l 2 
Cola.Ill• 0 0 7 
lcudor 3 " 7 
lleltlco 19 "" ... 
Pera 0 1 2 
Un&U7 0 2 " Yeuz-ala 15 33 51 

&llll.l: (11). p.9. 

first. an Integrated Sectoral Programme to choose 
sectors for modernization. with inccnti\'cs allowing 
them to import equipment at a reduced tariff. a 90 per 
cent reduction in the case of ground and satellite 
digital telecommunications (a newly organized Indus
trial Dc\·clopmcnt Secretariat is to consider 100 new 
sectoral proposals in 1989): secondly, an Industrial 
Technology Dc\·elopmcnt Programme which reduces 
taxes on imported technology by 90 per cent. and 
allows companies to write off large portions of 
research and dc\'elopmcnt expenditures from corporate 
income tax: and thirdly. a Special Export Programme 
to award generous tax concessions to companies on 
their net foreign exchange earnings. 

Controversy remains over the market reservation 
policy for domestic information and electronics tech
nology through the banning of imports of. or foreign 
investment in. such technologies in Brazil. The tech
nology protection thus afforded resulted in domestic 
price higher than int.:rnational prices for installed 
computers. peripherals and automated equipment.• 
although domestic technology is said to be lagging 
three to four years behind the equipment used in 
developed countries. That has reduced the competi
tiveness of the users of such equipment. Brazil's pulp 
and paper manufacturers provide a case in point. In 
developed countries. computerized equipment controls 
moisture content and material weight throughout the 
production process, yielding high-quality output. 
Brazilian producers cannot adopt the new technology 
owing to the import ban. although a comparable 
technology is unavailable from Bra~ilian sources. How 
such a dilemma is going to 'le soived remains to be 
seen. 

Meanwhile, Brazil appears to be losing ground in its 
fight against inflation (over 900 per cent iP 191!1! ). 
despite the anti-inflation plan introduced in January 
1989. The plan pushed up interest rates to 25 per cent, 
limited credit supply. and froze prices. but the effect 
was to slash consumer spending (particularly on 
durables) and investment expenditure amid renewed 
expectation of monthly double-digit inflation. The 
Government soon realized that the plan should be 
abandoned. The macro-economic environment also 

•computer-o~rated machine tool• made in Rra11I co•! fi-c 
time• more than foreign o>nc• (-cc ( IMJ. p. 1621 

SB 

appears to be unfanlurablc to a re\·ersal of the 3 per 
cent drop in industrial production in 19!18. • 

In combating inflation. Muico seems to have done 
better than Brazil. though at the CllSt of falling 
investment. employment and industrial output. Con
sumer prices rose by only 21 per cent during the 12-
month period to March 19!19. the lowest ral.e since 
December 1979. However. in\'estmcnt fell by 14 per 
cent. industrial o• .. tput by 3.5 per cent and real wages 
by 15 per cent in 198!1. Tight credit and controls on 
prices are expected lo case slowly in 1989 and 1990. 

Industrial recovery in Mexico depends on how 
effectively the Pact on Economic Stabilization and 
Growth will be carried out. The Pact aims at stimulating 
growth by quick renegotiation of foreign debts. 
reactivation of idle capacity and greater tax incenti\·cs 
for foreign investment. To supplement the Pact. there is 
a new national industrial plan for promoting mcdium
tcrm growth by making private industry more competi
tive. The plan is to liberalize imports of technology. 
remove excessive paperwork. particulcarly for exports. 
and channel investment into priority sectors with export 
potential through preferential credits and lowered taxes. 
The prospects for industrial 1ecovcrv look rcasonablv 
good over the next few \·cars. - -

Chile represents an exceptional case of steady indus
trial growth with relatively low inflation. In 1988 GDP 
and MV A grew by 6.5 per cent and 7 .8 per cent. respec
tively. Consumer durable goods led in MV A growth with 
30.7 per cent, and capital goods recorded 18.8 pc1 cent. 
Inflation slowed to 14.7 per cent from 19.9 per cent in 
1987. The degree of confidence ir. the cconomv is reflected 
in the level of foreign direct investment, which totalled 
$1.05 billion iri 1988. Prominent foreign direct invest
ment activities include: Escondida (the largest copper
rcfining project in the world) with BHP of Australia. 
RTZ of the United Kingdom and Mitsubishi of Japan: 
the Megallan International Nitrogen Company (fertili
zer) with United States Combustion Engineering: and 
Simpson Paper joined by Bank of America. Manu
facturers Hanover and Chemical Bank as a group. The 
prospects for 1989 and 1990 continue to be favourable. 
with growth rates comparable to those of 19!!8. 

The review of economies of the region suggests that 
policy-makers have begun to grapple with the 'itructural 
weaknc~ses of heavy protected industries. Policy 
packages are allowing some foreign competition 
through import liberalization. inducement of foreign 
direct investment and acti\'e technology transfer 
encouraged by greater tax incentives-a significant 
turnaround from past policies. The heightened aware
ness of the need for competiti\·cness-orientcd. supply
side industrial policy is encouraging. However. the 
new policy packages are less clear on the connection 
between performance and benefits received under the 

new incentives system. Discretionary elements in 
awarding benefits still remain, and they seem to 
require clearer rules for effective implementation. 

·The official C\llmatc or 1ndu\lr1al 11utp111 " 'aid In he too 1 ..... : 
"Official figure• on the manufacturing •ectnr tend mcrca•mgl) to 
1u.derc•llmatc the •cctor"s •11c Thu•. in the producuon of 
garmcnh. 'hoc,. """'I furniture and '"me fond,tuff•. the informal 
'cClor 'ecm• no1 only to have gro ... n 'uh•tanuallv hut to haH 
replaced the formal •cctor. •nmellmc• through ce1mp~111111n hut al'o 
often h) collahoratmg ... uh 11. h>r namplc. •nmc 11armcnt foctor1c' 
have clmcd hul continue to produce, contra"ing nut p1ccc ... ork to 
he done at home" (•cc (I Kl p. 65). 



The C.ri~an emerges as a manufacturing site for marketing in North America and Western Eurore 

The countries of the Caribbean 
basin have increasec garment ex
ports to the United States at 15 times 
the rate of other areas. The 
Caribbean countries ha;.re advanta
ges over competitors. particularly 
now that the Unitel"J States· geo
political concerns have strengthened 
the amount of economic and promo
ticnal supj)ort it is prepared to 
give the region. For example. the 
Caribbean benefits from easy access 
to the United States market. 
especially through the Caribbean 
Basin Initiative (CBI). which has 
more and longer-term benefits than 
the Generalized System of Preferen
ces and items 806 and 807 of the 
United States Tariff Code. The 
volume of Caribbean textile exports 
to the United States grew from 354 
million square metres in 1986 to 446 
million square metres in 1987. In 
gaining a foothold in the United 
States garment market the Caribbean 
region now accounts for more than 
9 per cent of imports and is ahead of 
the EEC as a source of United States 
imports. 

Many South-East Asian businesses 
are now lool'.ing at the Caribbean as 
an alternative production site. and no 
longer just for textiles. Investment 
missions from Hong l".or.g. Japan. 
Republic of Korea and Taiwan 
Province are studying the region 
closely. For many Hong Kong busi
ness men. there is the c:.dded 
attraction of finding an alternative 

F. lropical Africa 

country and nationality. even though 
China is committed to maintaining 
the present economic system in the 
area of Hong Kong for at least 
50 years after the end of United 
Kingdom rule in 1997. In order to 
attract such migrant investors. Haiti 
changed its nationality law in 1984. 

The Caribbean is in a transitional 
phase. and its potential is clearly 
demonstrated by the number of new 
projects coming on stream. A survey 
conducted by Caribbean.1Central 
American Action. a private United 
States as5ociation promoting 
Caribbean opportunities. identified 
250 companies as being able either 
to undertake investments or to enter 
into major import commitments. 
Over 20 per cent responded to the 
survey. Of those responding. 91 per 
cent were considering new or ex
panded Caribbean operations. A 
United States Department cf Com
merce survey puts the number of 
export-oriented businesses starting 
up in the Caribbean Basin (Central 
America and Panama included) 
between January 1984 and May 1985 
at 285; this represented an invest
ment of $209 million and the creation 
of 35.891 new 1obs. 

One avenue for investment recently 
explored is the twin plants agree
ment. which 15 essentially a form of 
production sharing between two or 
more countries. often using acc.u
mulated tax relief funds. Twin plant 
investments offer an opportunity to 

capitalize on low-cost locations in 
CBI countries to maintain interna
tional competition. These are found 
mainly in assembly operations cover
ing a wide range of product groups. 
The Lome and Caribbean Conven
tions. which offer duty-free access to 
the European Economic Community 
and Canada. also provide additional 
market access incentives for poten
tial twin plant investment. particularly 
with respect to the English-speaking 
Caribbean. This remains the case. 
even though the main driving force at 
preser.t is the offer by CBI of duty
free access to the United States. 
Available data indicate that between 
1986 and 1987 about $70 million were 
invested in twin plant operations 
between Puerto Rico and the rest of 
the Caribbean. a total of 39 joint 
projects in 1 O countries. with creation 
of 5.000 jobs in electronics. textiles. 
pharmaceuti~als. leather goods 
manufacture and telecommunica
tions. The offer by CBI of duty-free 
access to the United States tends to 
exert greater influence than the array 
of concessions offered by Lome. but 
access to Europe could also be of 
greater significance if related to 
greater promotional effort. 

Source ··1nduslrtal1za11on in ACPcounlrtes 
issues and op11ons for mduslrtal co-operalt0n·· 
iUNIOO PP(J 106;. and ··The Caribbean 
re1:1on . UNIOO Industrial Development 
Review Series I PPO 511 

Though the immediate pr11,pcct of industrial growth 
in the region ha' impr11\ed in recent year' comrared 
with the early part of the 19XOs. ihe medium- and 
long-term pro,pech 'eem rather gloomy. !\1V :\growth 
;neraged ahou! 2.5 per cent annual!~ during the 19X5-
l9X7 period !sec figure II.fl). It increased to 3.X per 
cent in 19XX. hut is e\pected to ri'e 10 4.6 per cent in 
19X9 thanks large!~ to the rehound of commodity 
prices fsi:e tahle 11.27). Still. the hurdcn of deh! \Crvice 
h;1ng' heavil~ on the region. in addition to internal 
prohlems such a' mflalion. hudget deficih. !he import· 
dependent nature of industry. shortage of 'kill,, 
persi,tent under-utili1;11ion of capaci1y and inade411<11e 
hasic ec1inomic infrastruc!llre (such a' tran,portation 
and c11rnmunica11011' '~'lenn. It i' douh1ful whether 
the current indu,1rial recovery mark' a rever,al of the 
long-run ,111w-d1l\1n 111 indu,mal grcrnth. During lhe 

1960, annual :VtV:\ growth averaged 6.5 per cent. 
falling !;> 4.5 per cent during the 1970s and 2.5 per 
cent during the 19Xl-19XX period.• 

The declining MV:\ gro>1.th has partly mirrored the 
'tructural weakne" of the region's indt:str~. The 
majority of industrial estahlishments were initially 
de,igned for import suhstitution by assemhling im
rorted inpub and using imported machines and spare 
parts. Fxport earnings from the sale of primary 
commodities financed the assemhly nf produch ranging 
fr11rn motor c;ir, 111 radios. Input-output linkages with 
d11rnes1ic sectors. however. have not developed suffi
ciently to withstand a drnp in es,ential imports when 
export earnings fall. 

• 1 he.· ).!r11"rh r.11c.· ,,f p11p11l.11111n durinji.! lh(" l.111c.·r pC'r1nd .1H•r;1.:c.•d 
' I pn i.:c.·111 .1rin11.1lh . ..:nmp.trc.•d \\Hh .1 }o?fP\.\fh r.1tl' ••I ( d>P nt 11nl\ 

1: -· ~wr c.'<.'nl .1nn11.i!h 1111' 1mplic" 1h.11 thC' n11n·r·.u111f.ad11rinJi! 
'l0 \.·1~ir )!fC:\\ .11 .ul c.'H'11 !.i\H'r r.11c.· than ·.1.1n11r.H:t11rm): .• rnd 1h.1t the.· 
'of,11\d,trd 111 ll\lflµ \lr,h dC'l\1 1 r '''" 



Figure 11.6. G>owth rmtes of GDP. MVA and m.nul.cturing employment, 1983-1990, and Industrial structu...i change, 
1975-1990: Tropicm Africa 
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Table II. COllmOdity prices, 1987-1981 

Co11111odity Unit a87 average 1988 average!/ Percentage 
change 

Cocoa snal!l/tonne 543.3 182.9 -23.5 
Coffee 

Average $0.01/pound 108.0 115.2 ,,.7 
Robust a $0.0l/pound 102.0 93.8 - 8.0 

Tea 
Kenya pence/kilogram 104.8 104.4 - 0.4 
Malavi pence/kilogram 79.6 75.6 - 5.1 

Su1.ar $0.01/pound 6.8 10.l 49.6 
Cotton $0.01/pound 74.7 63.8 -14.6 
Rubber pence/kilogram 64.7 66.6 3.0 
Copper Estg./tonne l 074.5 l 413.9 31.6 
Aluaiinium (stg ./tonne 953.2 l 437 .2 50.8 
Gold dollars/ounce 446.6 438.7 - 1.8 
Oil dollars/barrd 18.4 15.l -17.:: 

Source: African Economic Digest, D~~ember 1988, p. 24. 

!1 Average for first ·11 months. 
l!/ Special drawing rights. 

The pattern of sectoral growth reflects that situation 
(see table IJ.28). During the 1980-1987 period, the 
absolute level of output fell in transport equipment, 
electrical machinery. professional and scientific equip
ment. other chemicals (for example, pharmaceuticals. 
paints. detergents. perfumes anc! explosives). petroleum 
refining. petrochemical producls and footwear. 

The countries of the region had hoped to modernize 
their economies through import substitution in nor
mally capital-intensi\'e industries. On the whole. the 
industrial strategy adopted during the 1960s and early 
1970s may be considered properly attuned to the 
economic environment and philosophy at that time. 
But the world recession during the early 1980s 

Table 11.28. Tropical Africa: llaDUfacturing value added 
by industry, 1980 and 1987 

Industry 1980 1987 Percentage share of the region 
(millions of 1987 dollars) in world total 

1980 1987 Change 

Manufacturing 14 484 16 105 0.52 0.49 -0.03 
Food products 2 635 3 443 0.88 0.94 0.06 
Beverag~s 1 632 1 903 2.45 2.75 0.30 
Tobacco 679 872 2.71 3.18 0.47 
Textiles l 1198 l 999 1.21 1.18 -0.03 
Apparel 418 454 0.49 0.51 0.02 
Leather 82 84 0.58 0.57 -0.01 
Footwear 214 183 0.94 0.82 -0.~2 
Wood products 453 460 0.74 0.64 -0.10 
Furniture 235 293 0.47 0.53 0.06 
Paper 242 369 0.31 0.39 0.08 
Printing 437 539 0.45 0.44 -0.01 
Industrial chemicals 243 273 0.19 0.17 -0.02 
Other chemicalr 925 891 0.9(> O.H -0.22 
Petroleum refining 473 369 0.63 v.48 -0.15 
PetroleWD and coal production 37 21 0.19 0.11 -(1.08 
Rubber production 176 205 0.48 0.49 O.Ol 
Plastics 144 184 0.30 0.28 -0.02 
Pottery 34 44 0.23 0.<!9 0.06 
Glasa 77 105 0.32 0.41 0.09 
Non-metal mineral produ~ts 4b0 590 o.~ J 0.63 0.10 
Iron and steel 305 391 0.20 0.25 0.05 
Non-f errou. m~tals 209 228 0.37 0.36 -0.01 
Met..i products 736 937 0.47 0.53 0.06 
Non-electrical machinery uo 163 0.04 0.04 
Electrical machine!)' 250 2111 0.11 C.07 -0.04 
Trana"' • er,ulpment 117 645 0.47 0.23 -0.24 
Professional and 
ac!entitlc ~qul~ment 8 11 0.01 0 ,(11 

Other 214 233 0.45 0. 3~ -0.01 

---···------- ·-----------·--·-· 
SQ.\lrre: ur.rno atatlstlr.ftl d~ta bftnk. 
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·.nought havoc with their p:ans. and their industries 
ha,·e not been able lo fully recover largely because of 
their inability lo secure sufficient imports. 

ll is lit:!: wonder that industrial capacity utilization 
is extremely low in many countries of the region. In 
the mid-l 980s. for example. the an·rage rate in major 
industries was _lJ per ccnc in Sudan_ 36 per cent in 
Liberia. 25 per cent in United Republic of Tan1ania 
and between 30 and 50 per cent in Zambia. Howe\'cr. 
import cuts arc not the sole reason for low capacity 
utilization.• Domestic causes also play their part. 
These include a lack of managerial skills. frequent 
failures in power supplies. inadequate lechnical scnicc 
facilities. absence of information and marketing weak
nesses. 

A keen awareness of these basic probh:ms has led 
policy-makers to re\·isc industrial dc\"elopment strate
gies along with macro-le\'el demand management 
policies in recent years. Of 45 countries in the region. 
about two third:; ha\'e embarked on significant policy 
reforms. Most ha\'c done so with support from the 
IMF or the World Bank. while a few ha\e initiated 
reforms on their own initiati\'c; for ex.ample. Angola. 
Guinea-Bissau and Zimbabwe. 

Most reforms. though with \arying degrees of 
extensiveness. aim at liberalizing the en\'ironment in 
which manufacturing operates by reducing go\'crnment 
ownership and control. promoting private domestic and 
foreign investment. shifting emphasis to small- and 
medium-scale industries using local raw materials and 
strengthening domestic input-output linkages. Those 
supply-side policy measures are coupled with macro
le\'e( demand management measures designed to 
restore internal and external balances through reduced 
budgetary spending and tighter monetary policies. 
Foreign exchange reforms aim at a more competiti\'e 
exchange rate (through devaluation) as well as a 
foreign exchange auction system designed to impro\'e 
its allocation (as in Ghana. Nigeria. Gambia and 
Mauritania). 

Among the reform measures. the strengthening of 
input-output linkages deserves special attention. That 
a\'enue of indu~trial policy has received growing 
emphasis only since the crushing balance-of-payment 
oifficulties experienr:ed during the last world recession. 
The evidence is still too scarce to permir an assessment 
of the extent to which it could make a contribution to 
growth. But scattered information suggests that much 
can be achie\'ed. particularly with regard to linkages 
between agriculture and manufacturing. 

The case of Zimbabwe illustrates the growing 
importance of strengthening such linkages. Table 11.29 
provides so.ne figures about the extent to which 
agricultural sector output is used as an input in the 
manufacturing sector. Between 1965 and 1982. tt.c 
proportion of agriculturai output ~old to the manu
facturing sector increased from I' per cent to 44 per 
cent. From the viewpoint of the manufacturing 'ector. 
the proportion of inputs coming from the domestic 
agricultural sector increased from IO per cent to 
29 per cent during the 'ame period. The comm<;di!ic~ 
include grain for food proc.:ssing. tobacco h.•a\ ..:·; for 

•:1 ha' hccn arµtH·d 1h.1t muth 11f the 11q,:,1f1\l" J!f11u.i:1 in tnLtl 
LH:f11r pr11d1H.:t:\1I\ 11f m.11111l.h.111rmJ.! nH:.1..,11rcd 111 l\t'fl\,1. 1tH· 

1·n111..·d Hrp11hlH ''' l.1111,rn1.1 .111d /.1r11h1.1 .rnd lht· 1°1;·, h11: p11-.1t1H' 

gr11\qh 1n /1mh.1b\.\t.' 1 ... d11c l!1 lllHkr111d11.1l111T1 41! t.1p.llll\ "e(· [ l'>I 
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cigarettes. cotton for textiles. beef for canning and 
be\•erage materials (tea. caffee. raw sugar etc.). Exports 
of processed agricultural goods brought home much 
higher 1:arnings than exports in unprocessed form.• 

The linkage also 11ows also. from the manufacturing 
to the agricultural sector (see table 11.30). The 
proportion of agricultural inputs supplied by the 
domestic manufacturing sector increased from -'2 per 
cent in 1965 to ~8 per cent in 1982. The same: !low as a 
proportion of total manufacturing outp··• increased 
from 3 to 7 per cent. The products consis! of 
stockfeeds. paper and packaging materials. fertilizers. 
crop chemicals. agricultural machinery and transport 
equipment. 

It is noteworthy that in the process of strengthening 
agriculture-industry linkages. Zimbabwe adopted both 
import substitution (domestic supply of agricultural 
inputs) a11d export substitution strategies (greater 
value addec! before exporting agricultural output).•• 
A similar strategy formed the basis of the success of 
newly industrializing econo:nies in Sol:th-East Asia. 
although the natural-resource base in that regior. was 
much weaker than elsewhere. e\"en at the initial stage 
of industrialization. When domestic supplies of natural 
resources were exhausted. the Asian NICs began 
importing raw materials for \'alue-added processes. 
Zimbabwe's suc(.essful effor!s to c!evelop a relati\'ely 
well-balanced sectoral pattern of industrialization 
seems due. at least in part. to the pragmatic choice of 
such a strategy.••* 

lntersectoral and inter-industry linkages are un
usually well developed in Zimbabwe compared with 
other countrie..; in the region.•••• The most important 
industrial branches in 1986 were food prnducts and 
beverages. textiles and wearing apparel. iron and steel 
and fabricated metal products. the latter including a 
growing spare parts and components industry. Food 
products and beverages dominated with 23.3 per cent 
of MVA and 19.4 per cent of manufacturing employ
ment. Textiles and wearing apparel followed with 
13.5 per cent of M VA and 21.1 per cent of employ
ment. Finally. iron and steel and fabricated metal 
products accounted for 7.6 per cent and 8.7 per cent. 
respectively. 

Foreign investment helped to further diversification 
and linkage creation. Foreign ownership accounts for 
approximately 48 per cent of total manufacturing 
assets. and it dr.rninates in metal products. chemicals 
and petroleum products. paper and printing, beverages 
and tobacco.••••• 

•··1.,r '"'lance, Zimhah"e ha, r.·.:enll\ hecn ,elhng tmanu
fa.:1urcd) meat l<1 the l'cdcral Hcpuhh.: of ( iamam ;11 $-1 per 
kilo~rammc If th" had heen r-ro.:e"ed 1010 ··.inned meal 11 \<oul•.i 
ha'e earned 1he ""llnlr\ $7 per k1l<1~rammc·· ;, .. c I WI. p.1>.'1 

••Thi"' ~nmhinat1nn 11f -.1ra1cg1c.·, '' rc11crc11cd in ,1 rci.:cnt rc.·pnrt 
l,et• 1211. pp.1--10. parll.:ularl~ pp. 11-111 and 111) 

•••"Indeed 1hc.· 'npt11,lll'.ill1nn ,,f 1hc Z1mhi1h\H'an c:1.:on11m~ ;inc.I 
lhc pl\ol,11 pi.:cc o.:.:up1cd h\ 1h rnanufa.:1uri·111 m<Ju,ln h;i' c led 111 
1h,· '"~~c,t1<•n 1ha1 . Z1mhah'-'C could ..,c lhr fir,1 .:n11n1r' 111 '"h· 
S,1!1.;r 111 ·\fri.:;1 In l"Hl !hr rank- ol lih· handful "' nc"h 
111d11' ·ri.ducd l',,llnlfll''· currcnrl~ c11nfincd 1n A,1;1 and I allft 

·".mcr11.:,1" i-.t•t• '20J. p. I J It 'l11.:h .l pro,pcl..:1 hccomc' a rc;1l11~. 11, 
dl'nl111htra!1011 dlt.'ct ·:1,uld he ,1gn1f1c.:.11H 111 1h(' rc~111n 

••••/11nh.1h\\l·· ... \~\' .. \'harem <il>I' v ... , ~ 1 ) nrr1.C.·n1 lfl l'H~~ ... 1 
h:;:h l1J.!11n· imp.ired i.11h 11thcr' 

, .... , ..,1.111, "''' ·"·"l.1hk 111 1.'.'\. r 11 
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Table 11.29. A&rlcultural output aupplled as aanufacturl11& Input 
ln Zlababve. aelected years 

Item 1965 1975 1981-1912 

Percentage of agricultural output used 
as input by manufacturing sector 12.8 31.l 43.9 

Percentage of co111111erclal agricultural 
output used as Input by the 
manufacturing sector 16.0 38.6 59.2 

Percentage of inputs used by 
manufacturl11& sect~r originating 
In the domestic agricultural sector 9.7 2l".4 29.2 

~: (20). p.61. 

Table 11.30. Supply of .. terlal Inputs from tbe aanufacturlng aector 
to tbe agricultural sector in Zimbabve. selected years 

l~em 1965 19n 1981-1982 

lercentage of inputs provided by 
the manufacturing sector!/ 42 43 48 

Percentage of lnpu~s directly 
imported 9 7.5 10.4 

Inputs from manufacturing to 
agriculture as a percentage of 
total manufacturint output 3 6 7 

~= (2C.]. 

Al The data for 1981/82 do not reflect capital purchases by the agricultural 
sector. 

By way cf contrast, Angola !ies almost at the other 
end of the spectrum in the degree of industrialization. 
In 1987 Angola produced $9 worth of MVA per capita 
while Zimbabwe produced $158 worth of MV A (both 
in 1980 dollars). Angola's weak intersectoral linkages 
may be seen as both a problem to be solved and an 
opportunity to e::ploit for balanced industrialization. 
Zimbabwe's experiencl! could provide a model to 
emulate in so far as exploiting linkages as a source of 
growth is concerned. 

Angola is blessed by generally good conditions for 
agriculture, with fertile soils, favourable climate and 
adequate water for irrigation. The food processing 
subsector has, however, registered substantial reduc
tions in output since the mid- I 970s. In addition to the 
civil war, the failure to stimulate agricultural production 
and marketing of :'roduce by proper policies has reduced 
the availability of raw materials for the food process
ing subsector. Meanwhile, continuou-; degradation of 
processing equipment and installations is seriously 
hampering the industry as a whole. This is the result of a 
deficient supply of spare parts caused by foreign 
exchange constraints and inadequate maintenance.• 

At present, the backward linkages of industry to the 
agricultural sector are disrupted on account of unavail
ability of raw materials. Dairy processing, for example, 
has to rely on imported skim milk powder. The 
situation is similar in vegetable oils and fats and flour 

• t·or further detail, "" the prohlcm and rhc 'carch for nc" 
approachc' to "'Ive 11. 'cc (~II 

milling; insufficient supplies from local sources force 
processors to import oil-bearing seeds for the former 
and wheat and maize for the latter. Meat for 
processing is not available, c.>nd often fish is used as a 
substitute in a meat-processing plant in an effort to 
keep production going. And yet, available capacity is 
not fully used (see table 11.31 ). 

Most of the other countries in the region may be 
said to lie between Angola and Zimbabwe regarding 
the problem of weak inter-industry linkage" and 
capacity under-utilization. 

The general problem of capacity und::r-utiliza•ion in 
the regic;:i is exacerbated by infrastructural short
comings. A defici:nt internal transport network 
impedes the growth of intersectoral and int:r-industrial 
linkages within a country. Between countries in the 
region, transport networks appear evea .nore primitive 
and neglected, though changing (with, for example, 
the Tan-Zam railway and the pan-African highway 
proj<!ct). Telecommunications is another field where 
much progress is ye~ to be made. Private credit 
institutions ior industry appear to be almost non
exi~tent in many countries of the region. 

Given the prevaili.!:; condi,ions, the financial austerity 
measures often found in the adjustment programmes 
appear to wreak havoc on many subsectors of 
manufacturing, and t:1e programmes t:ike mllch longer 
than expected to hring results. The .nedium-term 
outlook for industrial de\clopment in the region 
should be a~sessed with such structural factors in 
mind. 



Table 11.31. Capacity utilization in the An&olan 
food-processin.c lrdustry 

Product Available capacity Utilization percentage 
1914 1987•' Tonnes Hectolit-es 

71 514 
76 000 
10 792 

2 893 
2 545 

134 

37.6 
36.4 
74.3 
23.7 
22.1 

30.9 
41.1 
33.4 
31.8 
9.3 

Maize flour 
Wheat flour 
Koodles 
Biscuits 
Margarine 
Instant coff f'e 
Beer 
Fermented drinks 
Soft drinks 
Wine 
Liqueurs and spl~its 

1 435 100 
65 500 

366 650 
210 000 

20 500 

2 ... oht 
45.6 
45.1 
49.6 
21.1 

101.3 

32.5 
45.8 
19.6 
12.1 
68.3 

~: ftlnistry of Industry .;f Angola. 

Al Estiaated. 
hi 1982 figure. 

G. North Africa and Western Asia 

The econor:tic en\'ironment of the region has be'!n 
improving considerably. starting with the end of t!1e 
eight-ye~r war between Iraq :md the Islamic Republic 
o~ Ir~n m_ August 1988. coupled with the recovering 
011 pnces m early 1989. A boom period of reconstruc
tion _in t!:le regior. and improved prospects for export 
earnings are exFc.ted to p:-ovide a major dri\·ing force 
for further industrial growth. The EEC.;;. paramount 
tra~e partner of the region, might 0ffer an opp1,r
tun1ty for faster ~rowth, but the longer-run trade 
outlook appear~ uncertain, mainly because of the 
possibility that the EEC will be inward-looking after 
1992 and of some likelihood that USSR oil and gas 
will compete with oil from the region. Its aggregate 
MV A is anticipated to grow by 6 per cent annually in 
_1989 and 199~. compared with a 4.4 per cent growth 
m North Afnca and 5.9 per cent in Western Asia in 
1988 (see figure 11.7). 

In general terms, the predominance of oil in the 
region's economy constrains the industrialization pro
cess through both demancl-side and supply-side effect•. 
An increase in oil export revenues provides incomes to 
buy consumer goods (mostly imported) on t:1e demand 
side, and a means for the production sector (business) 
to import intermediate i'lputs. capital goods, parts 
and components, t~chnology and even accountants. 
engineers and managers. along with unskilled labourers 
when needed.• These imported productive fac1ors 
have played a crucial role in developing the oil-based 
~ownstream industries such as petrochemicals, ferti
lizers and energy-intensive industries, inclJding iron 
and steel. aluminium, ceMent etc. T!iof..! industries 

"A recent •tud\ hy· a re,earchcr at King Ahdcl-A111 ( :m,cr,1t\ 1r 
Jcdcah ha' revealed that uni,· 9.5 per cent of employee• in ·the 
Kingdom·, f~1ud1 Arah1a) non-gmernmcnt 'c.:tor fpromarol\ manu
raciuring concern') arc Saudi nallonal•. ·1 he report go~' on to 
•ho" that or cumpamc' hclong1ng to the Saudi Ra'" ln1h"1r1c' 
Cwp11ra11on ISahocl "ere ncludcd rrom the ,ample. the proporuon 
or Saudi "orkcr' ""uld fall to 4. 11 per .:cnt"" f\cc i 241. p 121 

have been the growth leaders in manufacturing. 
thanks to the advantages of feedstock availabilil\· at 
low prices (see tabh! Ii.32). They are expected to 
continue to lead industrial growth in th.! future. as 
Governments in the region plan to diversih out of 
dependence on oil exports, although efforts to .promo~e 
import substitution of light consumer goods (clothing. 
processed food etc.) would be an added source of 
growth. 

In spite of the general trend of steady growth of 
manufacturing in the region. the individual countn· 
performances and the level of industrialization ar~ 
rather uneven (see table 11.33). Three countries (Islamic 
Republic of Iran, Saudi Ara~ia af'ld Turkev) dominate 
with 60 per cent of MV A produced in . the region. 
Turkey's growth performance is remarkable: between 
1980 and 1987. its MVA grew by over 74 per cent (an 
avt"rage annua! rate of 8.3 per cent). In part. this 
growth performance is due to the Gulf-War-related 
demand for Turkish exports. and in part to :he 
regional boom associated with the high cit price of the 
early 1980s. Turkey's industrial structure pro\'ides an 
essential complement to the oil-producing economies 
of the region.• 

However. some smaller countries have performed 
even better. Oman. United Arab Emirates ctnd Yemen 
Arab Republic more than doubled their MV A during 
the 1980-1987 period, though from a low base level. 

Now that thr. Gulf War is over and active 
reconstruction and moderately rising oil prices are in 
prospect, the region appears ready to sustain higher 
MV A growth. Furthermore. moM countries of the 
region have been adopting measures to remove 
business restrictions and to privatize State-owned 
enterprises in the hope of making them more efficient 
under private managemem and relieving Governments 

• 1 he 'hare ul indu'lr' on J urkc- ·, < i~ P rc;ichcd .14 per ""t 111 

ll/MM. and ahuut MO per ccnl ol npurt rc\Cn11c' came lrom 
manufac.:rurc1rri 1n 1hr ,anu.· \('a,· 



Figure 11.7. Growth ...tes ol GDP, MVA Md m11nufKturin9 employn.enl, 1913-1990, and Industrial structural change, 
1975-1990: North A~rica and Western Asia 
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Table II. 32. Rn.th Africa and Vcatern Aala: ltvA by hadUStl"J', 1910 and 1917 

HVA p.,rc.,nta&e of vorld total 
Industry 1!!1111 l!IZ l!BQ uaz 

(•'~lions of 19110 dollars) 

Total m3nuf acturln& 42 971 61 7011 1.55 1.117 
Food produ.:ts 5 741 7 628 1.92 2.08 
lle•.,ra&es 929 l 044 1.39 1.51 
Tobacco producu l 446 l 823 5.78 6.65 
T.,xtUes 5 475 7 409 3.49 4.38 
Apparel l 136 l 566 1.34 1.75 
Leather products 291 401 2.07 2.70 
Footvear 461 516 2.03 2.61 
Vood products 720 972 1.17 1.35 
Furniture ·:04 647 1.01 1.16 
Paper products 163 l 253 1.12 1.31 
Prlntiq 574 663 0.59 0.55 
Industrial chealcals l 623 2 190 1.29 l.84 
Other chaaicals l 4911 2 277 l.!'6 1.89 
Petrolema reftneries 7 629 10 261 10.22 13.25 
Petroleum and coal 

products 353 465 1.16 2.311 
lubber products 561 782 1.53 l.85 
Plastic products 793 l 111 1.65 1.611 
Pottery, china 205 222 1.43 1.50 
Glass products 354 548 l.49 2.13 
Ron ... etal aineral 
products 3 035 4 493 3.47 4.77 
Ircm and steel 619 l 051 1.011 l.64 
ftetsl products l 741 2 652 1.10 1.51 
Jon-elertrical aacbinery l 311 l 541 0.37 0.34 
Electrical aachinery l 440 2 536 0.65 0.77 
Tranaport equipment l 693 3 137 0.71 1.11 
Pr.,fessional and 
acientific equipment 66 90 0.11 0.13 

Other aanuf acturea 221 3t.7 0.47 0.55 

~: UllIDO statistical data base - Industrial Statistics. 

Tabl" 11.33. North Africa and Western Asia: KVA by country, 1980 and 1987 
-- --·- -- ------------- --·------ -

M\."A 
198.Q _____ - ______ J.Ul ____ l'IVA 12er ca12ita 

Country (millions of Per- (mi 11 ions of P .. r- 1980 1987 
19_8.()_do) lAfs_J~ .. ntag .. 1980 dollars) ~ent~ge (1980 dollars) 

Algeria 3 826 7.0 5 631 8.0 176 244 
Egypt 3 220 6.'J 5 30'1 7.5 78 106 
Libyan Arab 
Jamarahiya 723 1.5 227 1. 7 237 300 

Morocco 2 774 5.9 2 980 4.2 143 128 
Sudan 789 1. 7 857 1.2 42 37 
Tunisia 030 2.2 719 2.4 161 225 
Bahrain 526 1.1 843 1.2 512 812 
Cyprus 378 0.8 520 0.7 600 763 
Iran (Islamic 

Republic of) 8 528 8.3 11 9S7 17.0 219 233 
Ira1 2 363 5.1 l 818 2.6 178 107 
Jordan 363 0.8 414 0.6 124 109 
Kuwait 582 3.4 745 2.5 149 938 
Lebanon 495 1.1 143 0.2 186 52 
OmJtn 45 0.1 355 0.5 45 266 
Qatar 258 0.6 419 0.6 121 280 
Saudi Arabia 5 800 i2.4 8 129 11.5 619 647 
Syria 465 1.0 797 1.1 53 71 
Turkey 12 770 27. 3 22 292 31.6 287 425 
United Arab Emirates 1 111 2.4 2 635 3.7 113 811 
Yemen Arab Republic 160 0.3 657 0.9 27 90 
Democr•tlc Yemen 34 0.1 114 0.1 18 2£ 

Tl)tal 46 719 100.0 70 508 100.0 94 245 

--·-------- - --

S<!.\l_r_~,: UNIOO statlstlral data bank. 
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from the burden llf subsidi1ing loss-makers. Thu~. 
pri\·aie firms are expected Ill boost their im·estmenl 
and produclil,n. adding 10 the existing momentum for 
indus1riali1a1ion. This general trend is \\Orth re\'ie\\in~ 
in some detail. 

In Iraq. a hight~ cen1rali1ed econl,m~. the he;t\·y 
debt and the scarcity of fo~eign ex1..hange reser\'.:s 
wen: the major reasons for pri\·a1izalilm. Pri\'ali1a1ion 
measur •s aimed mainly al reducing the borrowing 
requir~n-~"ll of the inefficient public sector. The trend 
towards prirn1iza1ion. which started in 1987. became 
more pronounced during 1988. with sales of more 
ttian 50 Sta•e-ow.1ed enterprises in a wide range of 
indu~;rial branches. incluoing poultry. grain milling. 
dairy products. canning be\·erages. textiles. bricks. 
asbestos and other~. 

Iraq has practised the auction system in the selling 
of public manufacturing enterprises ro the pri\'ate 
secror. in order lo ensure the highest price. Howe\'er. 
for pri\'ate im·estors. the purchas.: of an existing 
public enterprise is still not \·ery attracti\'e since the 
scarcit~ of foreign exchange makes it difficult and 
costly to import machinery or equipment. 

Pri\'alization of public enterprises has been launched 
with new laws and regulations designed lo encourage 
pri\ale in\'estmenl. enlarge the scope of pri\'ate sector 
acti\'ities and create a suitable en.-ironment for ;:ntre
preneurs. By gO\·ernmenl control Jecrc:e. all Ira;,iis are 
aaowed to import goods without foreign exchange 
quutc.s and controls. indi\·idua( companies are also 
allowed 10 import required raw materials. spare parts 
and equipment. and price controls ha\~ bee:i lifted. 

In additiim. other regulations and laws were iss•1ed 
in 1988 to encnurage pri\'alc in\'eslmenl in manu
facturing acli\'ities. For instance. a new regulation 
enables the private and w.ixed sectors 10 de\·elop the 
existing automobile parts ind;?'itrics and lo establish 
new ones. It also prc .. ides for \'anoL•s incenli\·es such 
as exemption from customs duties. Another law 
encourages Arab investment lhrough tax exemptions. 
profit repatriation anci other inccnti\'es. pro\'ided the 
capital invested exceeds 500.000 Iraqi dinar (about 
S 1.6 million). The private sector is now permiued to 
compete in all branches of manufactL!ring. including 
those which were previously reser\'ed for the public 
sector. The encouragement c.f private investment in 
manufacturing is also reflected in a recent regulation 
whi"h exempts. as of January 1989. all existing and 
future industries from all taxes for a period of 
IO years. 

In the Gulf Co-operation Council (GCC) countries. 
privatization of public enterprises is still in its early 
stage. The public sector established heavy industrirs 
because of their insufficient attractiveness for the 
private sector and the high risk they entail. Pr; ati
zation of public enterprises could be considered as 
soon as the private sector is ready to take over thosr 
enterprises. The current de.eloprnent plans of m11~t 
GCC countries call upon the privcit1- ~cctor lo shouidcr 
a greater part of the responsib11i1y m m.1nufact1irrng 
acti\'ily. The sharp decline m oil pri1..c~ ancj revenue in 
recent years has led mmt GCC (iO\emmerh !o 
reconsider their budget cxpendi111rc. t•> rely more 
heavily on pri\'atc inves1mcnt and to 'h""" ;nore 
reluctance in launching lar~c and nsk·. :ndt1<. 1ai 
project,. 

l'.ndc:r a ne" mc-:sure adopted in Fc:bruar~ 191(~ b~ 

the GCC financiat and economic comminee. share 
,lc:alings arc: libera 1izc:d in the: GCC rc:gion. Hitherto. 
1ml~ natilmals could buy shares in companies in thc:ir 
cnunrry of residence. The recent a1;reement between 
GCC member Stales aims at encouraging the pri\ate 
sector to in\·est in industrial projects rather than in 
real estate. trade and foreign companies. It is worth 
noting that the GCC measure \\ill be more effecti\·e 
"ith the expected opening of the Omani and Bahraini 
Stock Exchanges. which could pla~ an important role 
in the dealing of shares of m:1nufactllring enterprises. 
After the selling of 20 per cer.t of go\·ernment shares 
in the Saudi Basic Industries Corporation ISABIC) to 
the pri\·aie sector in 1984. the Go\·ernment of Saudi 
Arabia continued in 19~8 to ~ell additional shares. as 
well as its shares in the Gulf International Bank. 

The Saudi Arabian pri\'ate sector is performing well 
and increasing its participation in manufacturing 
acti\ities. The largest pri\'ate company is the Saudi 
National Industrialization Company. which is now 
executing a number of projects aimed at strengthening 
the Saudi Arabian industrial base. Such projects will 
include plants for manufacturing glass. wire products. 
batteries. lurniture and titanium dioxide. In additi<m. 
an iron foundry projecl with a capacity of 12.000 
tonnes per year is planned to be built in Dammam. 
The plant will produce drain and manhole covers. 
waste and sewerage pipes and linings. agricultural 
implements. car parts. liq ..:id pumps and \al\-es. Other 
pla11ned projects cc nsist nf a S IO million toxic waste 
trea!ment plant in Jubail and a ~.n million dispo~able 
glass bottle: factory in Jedchh. 

In Omar.. where pri\'ate ira\'::stmen, enjoys several 
incenti\'es. trie GG·.-ernrn-:nt has taken further stcl"Js :o 
increase the role of the pri\'a, ... sector in the economy. 
A new committee sl"t i:p in May 19llK ard chaired by 
the deputy prime minister has the objecti\'e of 
encouraging the pri\'ate sector lo play a bigger role in 
the national economy. T:.e committee consists of fi\'e 
represenlati\'es each from the Government and the 
Oman Chamber of Commerce and Industry. 

In Jordan. p1ivati1ation of public and mixed manu
facturing enterprises has not started yet. though a 
special committee at mini ·eriai level was established 
in 1986 to assess possibilities for privatization. whether 
through transfer of ownership 10 the private sector. or 
through introducing private manageme111 :;ystems (n 
publi" sector er.ter;>rises. Three publk enterprise~ were 
identified as targets for Pfivatizati~m. the Public 
Transport Corporation. Roy;.1i Jordanian Airlines and 
!ht: T::lecommuni.:ations Corporati:m. Detailnd ~tud•es 
llf thm.c ;:iitt:~prises rc.:omrnr:11dcd the relorm of 
managemen! and accounti11g ·,trur:ures before pro
ceeding to pri'. 3tiza:i.;ri [ 2S j. 

In cj.iyp1. ;nhlii.: ma·,ufacionng ,·;,te•prisc~ arc 
heing n:structuoed. as a ~,tep ~owards rhcir translcr lo 
rhc pri\'al;: sec1<1r. Rc~t~uc11:1ing involve;., the introduc
tion 111° pii>ate m<.nairment tc(.hriiqucs lo public 
emupri~·~' \~:1:d1 r,n longer rec:r.ivc gl);-1~rnmcr11 suh
Sl'Ji•:·. ,rnd ''him ha-.~ lo :el:. on o.:11mmerc1al banks fnr 
their fi•1anci:~g The gmcrnment has recentiy pc~rnitteC: 
rut>lk:y enterprise\ to impnrt or c:xport d1~c.:!ly, 

11. ithn11 appronl hy the puhlic 01>·11ed Foreign Tr ~de 
('.l!'T~''rat1nn 
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In spite of the efforts Ill di\·ersil\ the n:gion·s 
economy through a better balance of private and 
public sectors. the oil industry (State-o\\ned im·ariably"l 
still plays a decisi\·e r,llc and has a direct ·mpact on 
the lc\·el of economic actint~ in both oil- and non-oil
producing countries of 1he region. h is expcclcd 1ha1 
oil prices will gradually increase and !hen slabilizc in 
lhc 1990s. Such a dc\·clopmenl will allow 1he Go\·ern
mcnis of !he region 10 increase public cxpcndilurcs and 
implcmem some of 1hc projects that have been 
postponed because of financial Ct\nstrain1s. 

The 1990s arc also likely to witness increased co
operation between economics of the region. Rc~ional. 
and particularly subregional. co-operation. is more 
and more seriously \·icwcd as a means of enhancing 
economic development and promoting industrializa
tion. Towards 1hat end. two new subregional g;-oupings 
ha\·c recently been formed; namcl). the Arab Co
o~ration Council (Egypt. Iraq. Jordan and Yemen 
Arab Republic) and the Arab Maghreb Union 
(Morocco. Tunisia. Algeria. Libyan Arab Jamahiriya 
and Mauritania). The objective of both groups is to 
intensify economic co-operation and expand trade. In 
parallel, the GCC member States are adopting a series 
of measures 10 enhance subregional co-operation 
through the abolition of barriers to subregional .radc 
and the establishment of regional institutions and 
projects. 

In spite of these positive developments. prosperity 
in lhc rcgioil would depend on 1he world demand for 
oil and 1hc development of oil prices. unless member 
countries effect struclural changes in favour of agri
culture and manufacturing. for 1he oil exporting 
economies. The long-term objective and sirategy 
should be economic diversification with a view to 
reducing dependence on the oil sector. In the non-oil 
countries of 1he region, the commodity processing 
sectors will be called upon 10 increase production in 
order to meel local and regional demand. Economic 
di\'crsification and de\'elopment of exports constitute 
major and common objectives of development plans 
of mos: countries of the region. 

It is too early 10 assess the results of the recent 
pri-·ati tat ion n1easures in many countries in the 
rt.t;i0:-•. These cannot be considered successful unless 
there will be improvement in the efficiency and 
productivity of the privatized companies. Yet, with the 
exception of food processing industries, the private 
s~ctor has, in general. no real industrial experience. 

Furthermore:, privatization wi!I not be effective 
without the liberalization ;)f the c:conomy, relaxation 
of fin.mcial controls. rc.·;;tn.1cturing of industrial finance 
and credit, and the creation of stock markets. In fact, 
the private sector still has not full confidence: on the 
mea~urcs ad1.•;ited by th;; governments, since a long
term policy covering all economic sectnrs is needed. 
For imtance. !he c1eation of ~tod: markets at both the 
country and regional !eve! is needed. 

1:conorric uivcrsification ar.d devc:lnpmc:nt of exports 
have been renected iri the c:stahlishme•il and expansion 
of he;ivy industries and the proce:;smg of local natural 
. esourct:s. Tl'e industria I branches that witnc.~.,ed an 
cxpan,iol" during the 19X!b arc petn.chcmicals and 
fcrtili1cr.·:. 1r:i:1 and s~ccl. aluminium, cement and 
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textile industries. The prospects for the 1990s \·ary. 
howe\·er. between these branches. 

So far as the pet~ochemical industry is concerned. 
further redeployment of production capacities from 
industrialized countries lo the region is not very likely. 
In recent years. with the fall in oil prices. more and 
more de\'eloping countries ha\'c established their own 
petrochemical industries. The establishment of addi
tional capacities in the de\·eloped economies would 
intensify international competition. Under these con
ditions. companies in the region need to ir crease their 
efforts to impro\'c their efficiency and producti\'ity. 
de\'elop new products and open up new markets. With 
more: successful efforts in this direction. the competi
tiveness of the petrochemical industry will eventually 
become less jcpendent on oil price de\'elopmcnts. 

For the aluminium sector. de\'c:lopment pcrspecti\'es 
appear particularly promising. Despite the competi
tion from producers of substitute products. global 
demand will further increase. especially in the devel
oping world. The aluminium industries arc likely to 
de\'clop production and diversify products at growth 
rates higher than average. Chances arc that the GCC 
member slates will more and more specialize in this 
sector and c\'entually assume the role of leading 
suppliers in South-North and South-South trade. 

For the cement industry the outlook appears to be 
rather dim. The major problem facing the cement 
industry is the abscn::e of co-ordination between 
producers of the region. The establishment of sc1;eral 
cement in•fostries has resulted in ovcr-capa::itics and 
increased competition. At the same time, some coun
tries of the region. such as Saudi Arabia and Egypt. 
continue to import cement froin extra-regional markets. 
Th' performance of the ccmer.t industry in the region 
would lhcrefore depend on co-ordination between 
member countries w;th regard to investment in addi
tional capacities and marketing. 

The development of the iron and steel sector has 
pro\'ed to be very heterogeneous. Production results 
and commercial viability \'aries from cou,try to 
country and from one project to another. However. 
with the economic indicators generating i:auti<'J~ 
optimism, the iron and steel industry can alsc !-''-'·' 
forward to increasing demand, which will facilitate 
consolidation and partial further expansion of the 
sector in th.! near future. 

Summing up, the medium-term prospects for indus
trial growth appear ca.utiously bright, especially if oil 
prices remain at a steady level around $18 per barrel 
or above. The policy-makers' consciousness of the 
need for achieving an efficiency-based industrial growth 
is also encouraging. Furthermore, the recently formed 
Arah Co-operation Council and Arab Maghreb lJnion 
can joi,1 hands with the Gulf Co operation Council 
(GCC) to counterbalance the EEC single market of 
1992 in bargaining as well as to enhance profitable 
co-operation activities among themselveo; (especially 
avoidin~ duplication of investment and overcapacity 
within the regicn in products such as in cement. 
fenilizers. etc.) Policy-makers are worried, however. 
that the EEC single market may raise barriers against 
the region's petrochemicals and other manufactured 
g.1od~ hcc tahle 11 .. '4 for the extent of the region\ 
trade with rhc l-:IT). 



Table 11.34. EC:C i•ports from and exports to s~lected countries 
in Korth Africa and Vestena Asia. 1987 and 1988 

( ECU •i I lions) 

Country EEC i•QS![t>I EEC eXl!O[tS 
1987 !988 l9S7 19U 

Algeria 5 383 4 793 3 SS3 3 69~ 
Bahrain 97 lOS 516 435 
Egypt 2 121 606 J 735 ) 611 
I ran (Is:amic Republic of) 3 859 3 094 3 OSll 2 1167 
Iraq 3 S52 2 772 1 513 2 371 
Jordan 140 112 1 055 l 0111 
Kuwait 2 537 2 043 1 406 1 3811 
Lebanon Ill 109 608 1130 
Libyan Arab Jamarahiya 5 239 5 0113 2 338 2 6110 
"orocco 929 2 254 2 .253 2 608 
Qatar 239 69 402 3112 
Saudi Arabia 5 622 5 479 7 715 7 534 
Syria 5311 421 704 646 
Tunisia 542 517 782 984 
United Arab Emirates 391 643 2 504 2 265 

Total 34 560 30 103 33 502 34 312 

Source: European Coanission, Brussels, as quoted in "lddle East Economic 
Dige$t, 2 June 1989, pp.4-5. 

Exchange rate: $1 = ECU 0,8~66 (1987); 0,8460 (1988). 

H. Indian Subcontinent 

led by India, the region appears to have begun 
reaping the benefits of gradual economic liberalization. 
coupled with the on-going deregulation of industry. 
This recent trend departs from the traditional policy 
stance in developing <.iomestic industrial and tech
nological capahiliti('s, particnlarly in India and Pakistan 
(see table 11.35 and figure 11.8). In recent years. however. 
inflows of foreign investment and technology have 
begun to receive greater encouragement. providing 
competition to domestic industries and a source of 
foreign exchange earnings. The impact of the new 
industrial po1icy is being felt in a rapid growth of 

trade. a larger variety of consumer durable goods 
available to domestic households (e.g .• television sets, 
automobiles. cassette tape recorders and personal 
computers), an increasing number of new enterprises 
and a diversification into more modern industriai 
branches. The region's manufacturing sector is expected 
to grow at 10.2 per cent in 1989 and 6.5 per cent in 
1990 (6.9 per cent in 1988). 

It is encouraging to note that during the 1980-1987 
period, despite a world recession and three years of 
drc,ught, the region's manufacturing sec.or grew con
tinuously. at an average annual rate of 6.3 per cent. The 
growth-leading industrial branches were of the higher
technology variety. Those branches whose output more 
than doubled during the period include, among others. 

Table 11.35. Indian Subcontinent: llVA by country, 1910 aDd 1917 
(ID 1980 United State• million dollars) 

lflA l!U UI! I !;l 
lflA 1980 1987 

(In 1910 United 
Country or reaion 1980 Per cent 1987 Per cent States dollars) 

India 27 526 79.7 47 738 80.9 40 60 
Pakistan 4 138 12.0 1 390 12.5 49 67 
Ban&ladesh 1 479 4.3 1 887 3.2 17 18 
Sri Lanita n1 2.2 l 061 1.8 51 64 
Mya1111ar, Union ofll 558 1.6 813 1.4 17 21 
Jfepal 78 0.2 103 0.2 5 6 
Bhutan 6 o.o 9 o.o 4 6 

Indian Subcontinent 34 5371!/ 100.0 59 ooolil 100.0 37 54 

~: UlfIDO atatlatlcal databaae - Jfatlonal Account Statlatlca. 

Al Formerly Burma. 
)!/ The total differs from llVA total In the next table due to th& difference 
of data eource: thh table la bued on national income atatl1tlc1 while t'he 
next table la baaed on lnduatrlal surveys. 
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Figure II.I. Growth rates or GDP, MVA and manufacturing employment. 1983-1990, and Industrial structural change. 
1975-1990: Indian Subcontinent 
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industrial chemicals. electrical machinery and profes
sional and scientific equipment (see table ll.36i. Other 
above-average growth performers were paper products. 
printing. other chemicals. petroleum refining and 
related products. non-metal mineral products and 
transport equipment. This compositional chang~ 

appears to reflect largely the industrial modernization 
Jri,·e taking effect in India and. though less forcefully. 
in Pakistan. 

Since 1985 India has been decontrolling im·estment 
by exempting initially 25 branches o( industry from 
licence requirements. anti-trust regulation and output 
ceilings. and thereafter adding new branches to the 
list. Tariffs have been lowered and quotas abolished 
on many capital goods and input materia!s. particularly 
in modern product lines (mostly non-durable consumer 
goods and products of small- and medium-scale 
industries)• that do not directly compete with existing 

•fllr "'clfarc rca:o.,1ns thC' (i,ncrnmcnt r~cni:s for 'mall·~ak 
andu,tr~ the pr,tJucuon ",f g,.,tlt.f'."t such a ... utensils. ClHT pr,lducts. 
"'ap-. matches. cuokmg "ii. hand-loom produch. foot11ocar and 
"'ah:hc>. .. Sm.:c the earl~ 195!)... the (.j,ncrnmcnt has rcscncd '"me 
UC'm"' C\du,1\cl~ f,,r manufacture tn the '."tmall-,c:ile tndustr~ "iCChlr. 
The l"t of items 11o;1' C\pandcd from about !50 to more than XtMI in 
t•F~. At present about ~~l Items arc h\tcd·· csce [!hi. p. IO!I. The 
pwblcm 11o1th the pr.1tcctcJ sector h that the Go\ernr.1cnt pr<l\idcs 
financial aids "'hen an cntcrpn>c goes bankrupt he.:au'c of ih 
mab11it~ to rahc uutput pri.:c' ••r la~ ,,ff llo<>rkcrs under the la11o 
dcfinm~ the term' nf prutcct1<>n. The lad• of cffcc11'c .:ompctiti<>n 
has prol<>nged incfficicnc~ at the firm lnel. spa11o ned sick cntcrpri>cs 
and JrameJ gn\crnment ••>Iler. through subsiJ~ c\pend11ures. 
There arc about I 5~.000 athng emerpri,es. mnstl~ small-scale 
indu't~tes. 

industries. Those measures have resulted in a spurt of 
production in non-traditional branches of industry. 
including television sets. personal computers (hard
ware and software). watches. cameras. paints. pharma
ceuticals and many other goods. 

Among the growth-leading branches. the rapid 
development of electron:cs and information-related 
industry is wo;th noting. An abundant supply of well
trained engineers.• ~cierttists. and mathematicians has 
been attracting foreign direct investment from such 
companies as AT&T. Digital Equipment. Hewlett
Packard. Honeywell. Microsoft. Parallel Computers. 
Sun Microsystems. Texas Instruments and Wang 
Laboratories. They have taken advantage of the recent 
liberalization of technology and components imports. 
delicensing and cuts in excise duties. The output of 
computers and consumer electronics products grew 
from 8.1 billion rupees (Rs) in 1980 to Rs 37 billion in 
1986. Exports of software soared to Rs I.I billion in 
1988 from Rs 100 million in 1982. Such exports are 
expected to hit Rs 3 billion in 1989. The industry 
appears to ha11e a bright future not only for its own 
growth. but also for its technological spillo11er effects 
other branches of industry •hat will be using an 
increasing amount of electrvni.:s output for moderni
zation. 

•An engineer or senior manager in India i' paid about S7.Cl00 
plus pcrquisncs annual!~ in India (about one fifth of the t:nited 
States le\ ell. Recent I~. India has hcen producing about 111.000 
computer-educated 11oorkers per ~car. An English-speaking 11ourk
force adds to India·, auractiun fur foreign direct im·cstment. 

Table 11.36. Indian Subcontinent: ~A of 28 industriea 1" 1980 and 1987 

lnJustry 1980 1987 Sb1[e o[ WO[ld ~o~ 
(millions of constant 1980 1987 Change 

1980 dollars) <percentage) 

T~tal Etnufacturlng 31 240 47 840 1.13 1.45 0.32 
Food products 3 374 4 892 1.13 1.34 0.21 
Beverages 326 380 0.49 0.55 0.06 
Tobacco 759 754 3.03 2.75 -0.28 
Textiles 6 842 7 635 4.36 4.52 0.16 
Appud 1 514 1 749 l. 79 1.96 0.17 
Leather 217 281 1.54 1.89 0.35 
Footwear 345 447 1.52 1.99 0.47 
Wood products 832 876 1.35 1.22 -0.ll 
Furniture 104 111 0.21 0.20 -0.01 
Paper products 622 1 087 0.81 1.14 0.33 
Printing 497 908 0.51 0.75 0.24 
Industrial chemicals 1 632 3 506 1.30 2.23 0.93 
Other c:hemic:ala 1 861 3 303 1.94 2.74 0.80 
Pettoleum refineries 358 643 0.48 0.83 0.35 
Petrolet.111 and coal products 206 320 1.08 1.63 0.55 
Rubber products 484 506 1.32 1.20 -0.12 
Plastic: product• 119 175 0.25 0.27 0.02 
Pottery 100 138 0.69 0.93 0.24 
(;Iaaa produc:u 177 224 0.74 0.87 0.13 
Kon-metal mineral product• 1 064 1 74('1 1.22 1.85 0.63 
Iron and lt~el 1 960 2 931 1.26 1.90 0.64 
Kon-ferrov:i •etsll 264 375 0.46 0.59 0.13 
Metal prod·Jcts 715 1 067 0.45 C.61 0.16 
Kon-elac:trical •achinery 1 608 2 168 0.45 0.48 0.03 
Electrical •achinery 1 600 5 026 0.72 1.53 0.81 
Tran•~~rt equipment 1 599 2 298 0.67 o.u 0.14 
Profe1a!onal and 1cientific 
equipment 165 425 0.29 0.60 0.31 

Other •anufacture• 899 3 874 3.99 6.38 2.39 

W"1: UKIDO data br,k - Indu1trial Stati1tic1. 
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111 order to progress further along the pa!h of 
modernization. the Government llf India has announced 
new guidelines to encourage international research 
and de\·dopment \·entures and other forms of co
operation with foreign research firms. Such a measure 
marks a turn-about from the traditional policy of 
technological self-sufficiency. which proved an ineffec
tive strategy for catching up with the rapid pace of 
global technological progress and change.• The new 
guidelines encourage pri\·ate research and de\·clopment 
joint \·entures in technologies designed lo help export
oriented and import-substitution industries. and in 
resource- and energy-efficient technologies. wnile giving 
a more restrictive focus lo collaborative research in 
defence. atomic energy. space biology. agriculture and 
some fields of medical science. The specification of 
priority .sreas docs away with the past practice of case
by-casc examination and licence-granting. The new 
measures have resulted in numerous research and 
development joint ventures. including nine between 
India and the United Slates (worth a total S5.9 million) 
under the Frogramme tor Advancement of Commer
cial Technology. 

Over the seventh plan period ( 1985/86 lo 1989/90) 
the electronics industry is expected lo lead other 
industries in growth. with projected annual growth 
rates as follows: 

Branclr 

Computers 
Aerospace and defence 
Communications 
Consumer clectronacs (teie,·ision sets etc.) 
Industrial electronics 
Components 

P~ree-nta.(~ 

"'°"''" ralt> 

50 
40 
40 
35 
30 
30 

Most of the advanced parts used in each branch still 
rely on imported technology, but some come from 
indigenous sources, for example, high-grade polysilicon 
using a1. Indian (Metkem) technology, and the C-Dot 
system for telephone exchanges (digital switching 
syste-n). 

Along with electronics, another growth-leading 
industry has been chemicals, and it is expected to remain 
so. Petrochemicals and fertili1ers are among its largest 
branches. The thriving plastic goods industry. with 
12,000 plants, could not yet fill a feedstock (polymers) 
gap of 300,000 tonnes (estimated to be worth 
Rs 10 billion), which needed to be imported in 1988. 
Demand for polymers is expected to grow at an 
annual rate of over 15 per cent until the mid- l 990s. 
Foreign companies (such as Mitsui of Japan, Shell 
and British Petroleum) have lined up for negotiations. 
And India's gas supplv (a feedstock to polymer 
production) i~ becoming plentiful as new gas fields are 
discovered and exploited in Tapti, Krishna Godavari, 
Cambay and Tripura, where total gas reserves could 
quadruple by the year 2000. 

•A ca-e s1ud) of India·, pa'! technology development ha' IO.Clt 

11lus1ra1cd the need for a hold policy change. ". mo't of the 
factories of India do nol hn1her ahoul modcrn11a11nn; na1urally. 
1hey arc nol cager tn come to the rc\Carch org;;n11at1nn' for 
ac4umng knowledge of up-dated machines and technology. Protcc
tl<ln to local 1ndustnes and absence of compcl111on from abroad 
have al•o aggravated the 1cndcncy .,f no1 turning to more 
productive and lowcr-cmt tcchnolng1c. even 1f 1hc latter arc more 
profitahl~ an the long r,1n" hcc [27J. p. I IX4J 
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The burgeoning of the chemic.als industry has. 
howe\·er. been overshadowed by industrial catastrophes. 
The Bhopal disaster which claimed the li\·es of 2.500 
people in 1984 represents the most glaring example. 
To ward off future hazards. the Go\'crnment is 
preparing a comprehensi\·e safety programme with 
international assistance. The programme is designed 
to identify. analyse and de\·ise inspection systems and 
emergency measures to control hazardous chemicals 
and processes in\'Ol\'ing some 5.000 plants. It may 
\'cry well set a precedent for other developing coun
tries aspiring to industrialize rapidly. 

In contrast to the thriving electronics and petro
chemicals industries. the textiles industry has not been 
performing well in despite an abundant labour supply 
and its ;1pparent comparative ad\'antage (see table 11.37). 
Part of the reason lies in the difficulty of modernizing 
textile mills that are under State control.• Changes in 
the le\·el. mix and price of output :and in investment 
and employment are not allowed without official 
appro\·al. Those restric·ions are said to ha\'e caused 
many mills to under-util1-.:e capacity and incur losses. 
Thus. 78 mills remained -:loscd in 1985. They were 
taken over by the Central and State Governments. 
and the public-sector National Textile Corporation 
and its subsidiaries were charged with reorganizing 
and revitalizing them.•• The operation had to comply 
with the Industries Dc\·elopment and Regulation Act 
of 1951. which provides for the protection of workers 
affected by closures. 

Partly because of those legal requirements, the 
National Textile Corpo!'ation. founded in 1968, has 
been losing money. Its cumulative losses rose to 
Rs 13 billion by 1986/87. In the 1987/88 fiscal year 
alone, the loss amounted to Rs 2.2 billion. Further
more. in that year 137 mills had become "sick" and 
ready to be taken over by the Corporation.••• The 
need to devise a new policy represents a challenge to 
policy-makers in face of bulging go\·ernment budget 
deficits (8 per cent of GDP in 1987/88) and the 
resulting inflationary pressures. 

Notwithstanding those problems, industry as a 
whole has been improving in growth and capacity 
utilization. Industrial output grew by about IO per 
cent in 1988/89. and a similar growth rate is expected 
in 1989/90. The rate of capacity utilization rose from 
73.3 per cent in 1980/81 to about 80 per cent in 
1987/88. New fertilizer, cement, mini steel and petro
chemical firms have reported achieving capacity utili
zation rates of from 110 to 120 per cent. The 
modernization drive under the current fivc-yc.:!r plan 
( 1985/86 to 1989/90) seems to be bearing fruit.•••• 

like India, Pakis1an has also naovcd towards less 
go'<eramcnt coa;trol, greater trade liberalization and 
cn.;ouragcmcnt of foreign direct investment as well as 
indigenous private investment. Between 1982/83 and 
1987 /88, the manufacturing sector grew by an annual 
average rate of 7. 7 per cent, a respcctab'e performance, 
though still below the target of 9.3 per cent (sec 
table 11.38). In 1987/88, manufactures contributed 

•India al•n ha' an uncon1rollcd textile indu•lr> producing 'pcc1al 
hnC\ nf textile good.s •uch a.• thO\c u\lng spcc11ic ')nthctac f1hrc.. 

••such takc·oHrs numbered IOl 1n 197217l 
.. •Pcr\lstcnt lo"c·' arc al.rn reported an 01hcr S1atc-nwncd an1.hl\· 

mes such a• the steel. metal produCI• and fer11l11cr indl,.trlC\. 

•••• f:nr more detail•. sec [ 2X I 
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17.5 per cent of GDP and 53 per cent of all exports. 
The bulk of exports. howe\'er. consists of conon 
yarns. textiles and garments. The State-t.l\\ned sector. 
including stc:c:I. automobile:~. cement. fc:rtili1ers and 
textile: machines. increased its sales by 5.2 per cent in 
198711!!<. compared with 7.f.l per cent for the manu
facturing sector as a whole. 

The se\ enth plan ( 1989/90 Ill 199.i/95 I em·isaged a 
total in\'estment of 100. 7 billion Pakistan rupees in the 
manufacturing sector O\er the fin:-ye.tr peri,>d. with 
90.5 per cent of that amount coming from the pri\'ate 
i~westors according to the following breakdow01: 

I c\lll"' 
1-n!o!mccrrn~ 
Small-,-.:ak ~~r,-.mJu ... tn 
l"hcnu.:ah and tcmhtcr' 
Other' 

!\fost ,,f the: inn:stment is intended h> upgrade the 
ir.dustrial base with imported tech;1ology and machines 
and h> raise the lt>W domestic content of modern 
industries producing items such as trucks. buses. cars. 

Table 11 .. 37.. India: growth ratea of 11&11ufacturi-. by industry, 
19ao/al to 19a6/a7 

Industry 

Food products 
Beverages 
Cotton textiles 
Jute textiles 
Footwear and textile products 
Wood and wood products 
Paper and paper products 
Leather and leather products 
Rubber, plastics and petroleum 
Chemicals 
Non-metal mineral products 
Base metals and alloys 
Metal products 
Non-electrical machinery 
E!ectrical machinery 
Tranapor~ equipment 
Other manufacturin& 
All manYfacturini 

Mining 
Electricity 
General Index 

(Percentage) 

1980/81 Annual average 
weight growth rate 

1980/81 - 1985/86 

5.33 5.0 
1.57 2.4 

12.31 2.3 
2.00 0.4 
0.82 2.a 
0.45 19.0 
3.23 8.5 
0.49 12.7 
4.00 9.1 

12.51 9.2 
3.00 '1. 7 
9.80 3.5 
2.29 3.2 
6.24 3.5 
5.78 15.6 
6.39 6.4 
0.90 12.5 

77.11 6.5 

11.46 11.0 
11.43 a.a 

100.0 7.3 

1986/87 

6.1 
-12.l 

1.9 
4.0 

-22.a 
10.3 

t;.9 
5.6 

-2.2 
13.7 
1.9 
8.4 
a.5 
a.9 

27.0 
6.7 

54.2 
9.3 

6.0 
13.0 
9.1 

~: Reserve Banlt of India,. quoted in Economist Intelligence Unit, ~ 
Report; India, No.3 (London, 198a), p.32-33. 

Table II.3a. Pakistan: index and volim1e of 11&11ufacturing output, 
l9a3/a4 and 19a7/aa 

(1980/81 "' 100) 

Item Unit 1983/a4 1987/88•' 

Index of manufacturing 
176.91!/ output 132.8 

Sugar 1 147 1 541 
Veaetable ghee 103 tonnes 595 454 
Cotton yam 106 kilograms 432 501 
~otton cloth 106 square metres 297 20~ 

Jute textiles 103 tonnes 84 54,/ 
Motor tyres Thousand l38 532 
Cycle tyres 'fh0Ya11nd 3 735 3 517 
..=ement 10? tOIJles 4 503 5 219 
Ure 103 tonnes 1 798 1 492 
Other fert11izrra i.o3 tonnes a11 665 
Bicycleo Thousand .... , 502 
Paper-board 103 tonnes 30 26 
Mild steel products 103 tonnes 654 642 

~: Quoted in Economist Intelllaence Unit, Pakistan; Country Profile 
liJJ.:1ili (London, 1919), pp. 32 and 33. 

al July 1917 - March 1911. 
I!/ !ati .. te for the vllole year. 
,1 Slx-eonth• estimate, 



motor cycles. St.:<lO!ers. air-c.inditioners. n:frigc:rators. 
fn:e1ers and radio ... 

In 19l'i"'.' the <.i<>\ernmc:nt intr<lducc:d ne\\ ruk-. 
selling •lll! l<>t.:al t.:•1ntent guidelines 1<1r nt:\\ im·est
men!. The rules rc4uire nc\\ cnntracts to include: 
clau-.e., spe..:ify ing a timetable ti.>r technolngy transfc:r. 
pr<lgre,.,. <lf l<lCal content lo a targeted le\·el and 
e\pt>rts. But '<) far the policy ha., n<ll been strict!~ 

adhered to. bcn aha si\ years. the Su1uki auto
mobile \·cnture. for instance. has failed tn reach the 
le\ el of .lO per cent local content. as against its goal of 
80 per cent. There seem to be problems with local 
comp.ments pn>ducers. including fr:!4ucnt intcrrutl!ions 
of supplie ... and a slow pace .,f learning ne\\ tech
nologies. 

The short- and medium-term outlnok for macro
econ<lmic de\·el••pment is clouded by shortages of 
in\'estment re .... ,urces in both go\·ernment and pri\atc 
sectors. Pri\'ate sa\ings in 19!!7/XX fell to 11.5 per cent 
of GNP from 13.7 per cent in the pre\·ious year. Total 
im·estment in current prices gre\\ by X.6 per cent 
during 1987/,.;8. a fall from 15 per cent in 1986/X7. As 
a proporti••n of G!'P. gross fi\ed imestment fell from 
1..J.6 per cent to l..J.2 per cent-hardly sufficient to 
sustain medium-term growth. Deficit financing I X.5 per 
cent of GDP in 1987/MMI is threatening hl add to 
inflationary pressures. Gi\·en the situation. the role of 
foreign direct imestment and foreign aid has gained. 

If the immediate outlook for Pakistan is disturbing. 
that of Bangladesh is somewhat bleak. largely becau-.e 
of the rie\'astating floods in 19!!7 and 1988 which 
submerged 8..J per cent of the c1luntry for .. e\·eral 
\\eeks. The need to import food and prmide rehabili-

talion subsidies ha., g<•bb!cd up resources earmarked 
earlier for annual dc\cl<1pmc:nt programmes. ~fanu
facturing output fell by J.~ per cent in 19S"'.'./Sl'i II\\ ing 
1<1 a decline in d.1111cstic demand and pr<lducti<1n 
constraint,. caused by a reducti<1n <li' imported input-.. 
Ahh<lUgh foreign aid for dis;1stcr relief incrca .. cd. the 
nrnspeci.. for a full rec1l\ cry .if manufacturing 1•utpu! 
appear dim at kast in the immediate future. Another 
year of negati\e gro\\th i .. like!~ before a p<l,.,ibk 
turnaround. 

~C:\ erthcles ... Bangladesh has sc\ era I rapid I~ gnl\\ ing 
m;mufacturing industric ... E\ports of te\tile., and gar
ment.. filled the .. tack in domestic demand. with 
clothing be,·.•ming an important non-traditional c\port 
item mainly to Europe and the l"nitcd State ... • 
Chemical, producthm grc\\ by 2..J...J per cent and 
fertili1ers jumped by ..JJ. 7 per cell! in 19X7 /XX. though 
from a Ill\\ base. conforming to the hll1ger-run trend. 
The di .. co\er~ and e\ploitation nf natural J?a" ha., 
gi\en rise to a pr.,s~ering chenucals and fcrtili1cr 
indu ... try since the early 19Xlls ht.>t: table 11 .. WI. 
An<lther star performer i-. the electrical machinery 
I mainly the chip" indu .. try l. the output of\\ hich more 
than doubled between 19X l/X2 and 19X6/X~. 

!\1uch of the progre-. .. achiewd in mod.:rn indu-.tries 
is due to the 'euing-up of joint \enture., \\ ith fon:ign 
companies. The Foreign Prl\ate lmestment Promo
tion and PMtection Act prnmulgated in 19XO marked 

0 lhc Ban~l'1Jc,h lc\llk \1111- c .. rp.•ull .. n I.I -r.atC···--ncJ 
enterrn~• rcr1•rtcJ J re-.:1•hl high numhcr ••t ,r1nJJc, JnJ h'''"h 1n 
·•rc:ra11o•n .anJ h1~h pr.,fn carnm~' r~.11.1.1011 in rhc m·•nrh •• r 
(1\:1.,bcr l'I~' .al.•nc 

Table II.39. Baqladeab: lndez or manuracturl11& output by lnduatry, 
1911/12 and 1916/17 

74 

(1973/74 • 100) 

Industry 1911112 191U17 

All aanuracturlng 143 156 
Food products 174 160 

Flaherles products 93 209 
Flour mlllln& 57 116 
Bakery products 211 50 
Su1ar 222 201 
Ec!lble oils 177 167 

Bevera1ea (ezcludln& tea) 117 123 
Tobacco products 133 123 
Textiles 109 116 

Cotton 114 120 
Jute 114 109 
Other 41 210 

Paper and paper products 136 172 
lubber producu SS 91 
Chnlcala and chemical producu 112 217 

Fertlltzen 143 339 
Industrial cbnlcala 71 149 
Paints and varnlahea 111 161 

Petrole1m1 products 313 214 
Jon ... etal products Sll SC.l 

GhH 165 211 
C•ent 615 SIS 

•~•le •etala, Iron and ateel 167 147 
Non-electrical .. chlnery 304 265 
Electrical .. chinery 322 7Z9 
Tranaport equipment 115 73 
"i•cellaneoua 11anufacturl11& SI .. 
~: "9nthly Statlatlcal Bulletin of lenclade1b, quoted In Zconow.lat 
Intelll1ence Unit, lanal1deab: CounttJ Profile 1911-1919 (London, 1919) p.29. 

' I 

II 111111 I 



1hc bc:gmning ,1f an ,1pcn-J,1,1r policy. ~e\\ incenti\c-; 
\\ere added in 1'11\fl. induding a ta\ htilida~ nf 11\c 
~cars I IO ~cars f,1r high-1cchn"l"g~ industric,.1 if the 
imcstmcnl was made iri dc\dnping parts ,1f 1hc 
c•Hmlr~. ,1f -;c\·en 111 nine ~car,. in a kss dc\d,1ped 
rcgi<lll. and ,1f I 2 ~car,. in 1hc sp,."\:ialitcd nport
proccssing /<Illes. \lorc•l\ er. the .·\cl permib a IOO pc:r 
.:ent depreciatilln ;11!·1\\an.:c for plant and e4uipment 
during the 1a,-h,11iday pcri,1d. compktc exemptilln 
fr,101 cu,1<1ni,. duties. free remiuanccs ,1f pn>fils and 
di\ idend' after la\ and rcpa1;ia:i,111 ,,f foreign capital 
and pr.1fib. The most recen1 dnel,1pment is the 
establishment of a Board of lnwstment (an amalga
mali•lll ,if the Ill earlier im·estmcnt agencies). \\ hich 
considers applica1i,1ns for foreign direcl imestmenrs. 
In i1s first meeting. six jtiint \entures \\llrth a total of 
SI. I bilh<lll. "i1h a foreign exchange component of 
Sl\4 million. were appro\·ed in texiiks and light 
engineering. 

Along with the efforts to auract foreign direct 
inwstments. the GO\·ernment has been privatizing a 
significant number of 'tale-owned firms since 1982. 
when a policy ,1f denationalizatitm was announced. 
The purpose is to eliminate 1,1ss-making planls. 
re.1rgani1e them under pri,·ate ownership and turn 
them in1<1 profit-making businesses. Thus by 19X4. 
.H out ,if 71 jute mills and n out of 52 textile mills in 
the State-owned Y-ctor were sold. More sales. which 
are expected to help mitigate declining gO\·ernment 
ren:nues. are planned in the future. The Ministry of 
Industries has commilled itself to pri,·atiLe all Stale
ow ned enterprises sooner or later. In the short-run. 
howe\er. the sales could not be expected to pro,·ide 
the 1hrus1 needed for quick recover~. An immediate 
push co::id come •lilly from a cuntinued rise in export 
demand and forc:ign aid. 

Smaller countries in the region (Afghanistan. lJnion 
nf \t~anmar. '."epal and Sri Lanka) ha\e been plagued 
b~ 'ocio-political unrest which has clouded their 
outhll1k for industrial growth. The war in Afghanistan. 
'!Udent demonstrations in the l:nion of M~anmar. 
tc:o .. ion between India and land-locked Sepal and the 
Tamil uprising in Sri l.anb ha\e all had a negati\C: 
impact. including lhe disruption of employment. 
.. hortages ,,f goods. budget deticih and consequent 
inllationar~ pre .. ,ure,. With the possible e\ception of 
Sri Lanka. all arc: faced wilh the prospect of a slow
down in manufacwring ac1i,·i1ies which bodes ill for 
regional induslrial grnw th. Funhermorc:. !heir trade: 
and imestmenl ha,·e so far had a more c:x1rarc:gional 
·.1rienta1i1m. l.as1ing peace and prosperit~ in lhe region 
will depend. howner. on lhc: achievement of grc:alc:r 
intraregional co-operation.• 

l>c:,pite '>igns of an unfa• ourahlc: world economic 
en\irnnmc:nl. lhe region .. ec:ms 'el lo con1i1111c: douhlc
digit indu .. 1rial growlh in 19!!9 and 1990. Troubling 
factor' include: an c:xpc:ctc:d 'lowdown in world :radc:. 
rising in1c:rc:s1 rates in global money markc:1s. 1hc: 
impact on the: rc:gion"s c:xporl products of increasing 

•\fd1nr '''II<'' .tO\I lhc ,,:n1Jt<' pf 1'0'
1
'1hlc 1JtU,trCttl110,al (1•· 

••rcr.tll••n . .re ,J1 .. ._:11v-c1l in I 11>f 1 
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protectionism in lhe EEC and th: United States. and 
apprecialion of the currencies of some :\ICs againsl 
thl' dollar. Bui other faclors which appear P•l\\crful 
.. nough to offsc:l the negati\'e <mes include: intensified 
lrade and in\estmenl among 1he countries on the 
region. increased dema 1d for the regilm·s manufactured 
goods b~ Jap3n and China. and currenl policy 
reform~ designed to support indusirial restructuring 
and inmwali<m based on regional resource complc:
men1ari1y. thus creating new opportunilies for co
oper.it ion particularly between Asian NICs and mem
ber countries of th: Association of South-East Asian 
Nations CASEAN). UNIDO projections show that the 
region·s MVA will grow by I0.2 pe~ cenl and 9.4 per 
cent in 1989 and 1990 respecti,·ely. compared with 
9.8 per cent growth in 1988. 

The: high growth expected in manufacturing is a 
continuation of the rc:gion·s past performance:. During 
the 1980-1987 period. the: growth of MVA neragc:d 
9.8 per cent annually in spite of the: world recession in 
the earlier years of the period. 

The growth-leading industrial branches in South-East 
Asia include: electrical and non-electrical machiner~. 
fabricated metal products. transport equipment. pro
fessional and sciemific equipment. non-ferrous metals. 
plas1ic products. footwear and .. other manufactures .. 
(sec: 1ablc: II.40 and figure Il.9). Between 1980 and 
1987. the output in those branches more than doubled. 
By co!llrast. in Lalin America as late as 1987 output 
le,·c:Is in most of those branches had not rc:cO\·ered 
from the impact of the 1980-1982 world recession. 

Originally. 1he c:ngineerin:;-intc:nsi\'c: branches of 
industry in South-East Asia had s1ar1c:d to grow 
largel~ on the: basis of labour-intc:nsi\·e assembly 
operations. Much capi1al. nc:w technology and mana
gerial skills came from Japan and the United Stales to 
sc:n·e their own markets. Bui gradually. indigenous 
producers joined the foreign-funded \·c:ntures to learn 
lhc: nc:w tc:chnok>gy and skills and 10 produce: and 
export. Further. the indigenous producc:r'i expanded 
!heir simple assembly operations into the production 
of intermediate inputs. instead of importing them.• 
Thus. lhe share of domestic \'alue added could 
increase before exporting the final output. That 
process inn1h·c:s importing the: rc:lc:\·ant technology 
needed in inputs production and in\'esting in new 
production facilities. The: learning process had to be 
sufficiently fasl so 1hat 1hc: output would be accepted 
in lhe world market for i1s quality as well as price:. 
Such market pressures pro,·idc:d an imponant stimulm; 
10 1hc: rc:gion·s performance: in production and lradc: 
particularly in c:lec1rical machinery and autor .obilc:s. 
Table:~ 11.41 and 11.42 illustrate: the process of adding 
,·atuc: wi1h the: cai.c: of au~omobilc: produclion in 1hc: 
Republic of Korea during the 1960s and 1970s. 

• 1 ht' t' ·'" tmporr.inr lorm ol 1mp.1rr '"h'ttlulton. pr1..:ccJ1nii 
h.1ntl·tn·h;tnJ "''h c•porl·k•I 11r••"lh. Sn•h ;o 'Uil!Cjl\ '' '''II 
fullu-.cd tn rhc Rtpuhh• ol Kore.1 "The Korean m."hinen 
on1l11,1n h;a, •nc.eeJeJ on JC'\cloptnjl 161 m;ichonc• anJ parh JurmJl' 
rhe Ith! -<Hn month' or !ht• ~car 1 l'>KKI undr a 11mernmenr· 
'"h'1J11c1I pr,.ic.:r. "htlc •••l\lnjl 17 rc•hnoloJl"al prohlem• . So 
far 111.l '"'h nem' h;1•c hctn dc•elopcd undtr rhc m1no,1r~ plan 
"h1dt ,,tll' !or <lc•cloptnjt l.79K tltln' lo• repld" rorC'tjlO one• 
lhe1r .tChtC'\C'mtnl• "tll ha•r ;in dfrcl or dtcrea,IOJI tmpori' h\ 
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Table 11.-'0- South-~ast Asia: IWA lo 21 Industries. 
1910 and 1917 

Shaer o[ V0[1 d to~al 
1910 1917 1910 1917 Change 

Industry (1980 constant d'>lhrs) (percentaae) 

:.&nufacturlng 66 811 128 522 2 • .-1 3.89 l."8 
Fo;;id products au.- 16 333 2.11 ".•6 1.58 
BeYeraaes 1 412 2 -'98 2.22 ?.62 i . .-o 
Tobacco products l 789 2 626 7 .1" ¥.58 2 ·"" 
Textiles 7 069 10 -'99 •.51 6.21 1.70 
Apparel " 016 7 057 .-.1.- 7.90 3.16 
Leather 33-' 550 2.:n 3.70 1.33 
Footwear 367 946 1.56 .-.21 2.65 
Vood products 1 179 2 -'26 2.67 3.38 0.71 
FUmlture •57 72-' o.aa 1.30 0 • .-2 
Paper products 1 026 2 013 1.3• 2.11 0.7? 
Print in& 1 406 2 Z7• l.-'" 1.17 0.-'3 
Industrial chemicals 2 897 5 -'52 2.30 3.47 1.17 
Other chemicals 2 •27 " 260 2.53 3.53 1.00 
Petroleua refineries 5 32" 5 -'50 7.13 1.0.- -0.09 
Petroleum and coal products 567 776 2.91 3.96 0.98 
Rubber products 1 500 2 720 4.01 6.43 2.35 
Plastic products 2 251 " 899 4.71 7.42 2.71 
Pottery and china 271 399 1.89 2.69 o.ao 
Glass products 485 130 2.04 3.23 1.17 
Won-aetal aiceral products 2 420 3 894 2.77 4.13 1.36 
Ir- and steel 2 292 4 116 1.48 2.72 1.24 
Won-ferrous aetala 556 1 114 0.97 1.15 o.aa 
Fabricated aetal 2 91-' 7 690 2.00 4.38 2.38 
•--electrical aachinery 2 355 6 731 0.75 1.50 0.75 
Electrical aachinery 6 216 19 039 2.78 5.79 3.01 
Transport equipaent 3 312 7 554 1.43 2.66 1.23 
Professional and scientific 
equls-ent 9"7 1 983 1.64 2.12 1.11 

Other aanuf acturea 1 549 3 532 3.26 5.12 2.56 

l2JlG.l: UWIDO statistical data banlt - Industrial Statistics. 

The growth-leading role of the engineering-intensive 
branches has only been accentuated in recent years 
(especially since 1985). The soaring value of the yen 
prompted JapancsC' enterprises (large and small) to 
seek sourcing of inputs in neighbouring economics, 
including Asian NIC:> and ASEAN countries that 
offered cost advantages. The Japanc~ also shifted 
many of their production operations by transferring 
investment funds. tcchnic<"I know-how and manage
ment and marketing skills. They often formed joint 
ventures with local counterparts. 

Many United States enterprises followed suit. 
because the cost advantage in the region in~•·1dcd 

skillco as well as cheap and unskilled labour. For 
some details of Uni1cd St:ucs investment in the region, 
sec table 11.43. The salary level of highly trained 
electronics c:nginc:c:rs, for example:. is slill only about 
one fifth of thal in the: United States. Jaf)anc:sc: 
competition in 1hc: United States markr.t forced United 
States firms to emulate: the: Japanc11c: bv making u11c: of 
intc:ll'igc:nt but inexpcnsi\c: human resources in the ' 
region. 
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Foreign direct im·cstmcnt from Japan and the: 
United States was welcomed by the: Asian NICs 
because of their need to upgrade their industrial base 
away from traditional branches, such as apparel. 
footwear, leather goods and toys. Rising wage rates in 
the NICs have been erasing comparative advantage in 
those branches rather fast. The rapid appreciation of 
the won and the Taiwan dollar as well as their 
"graduation" from the group of countries enjoying 
the benefits of the Generalized System of Preferences 
has forced many enterprises of the Republic of Korea 
and Taiwan Province to migrate to Indonesia. 
Philippines and Malaysia.• 

•"lai1un PrnHn,e. llnng Kong ilnd Smsapore. '""h 1heir lart1c 
C'hmc"c pc1pulal11•n•. ha1e clo.r lie• ,.,,h Chine•e h11<1nc" m1crc•I• 
1hrnushnu1 1hc A:~I' AS C••un1nc•. makm11 'uch rclnc;i11on .• r 
pr1>d11C11nn rar cas1cr. In rac1. lhc Olll\land1ng halancc "' IOIC•lmCnl 
h) 1hc "''d" SIC's in lndone11a. !'.bla)'ld, 1hc Ph1hppmc• and 
Thailand ha• alrtad) reached .11 per 'cm. 4.1 per "nl. ~o per ccnl 
;ind 4tt per .:cn1. rc1pcc11-ch. of Ji1pan'• d1tce1 10H•lmcn1 '" 1hc1e 
co11n1ncs. rhc•c pcrccnlillle• arc aim'"' ccr1a1n 10 r11c" f.rc 1111 
JI 121 



Figure 11.9. Growth rates of GOP, MVA •nd mainulllduring employment, 1913-1990, •nd Industrial structural chMge, 
1975-1990: South-Eat~ 
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Table II.41. Yalue of e%p0rts by tbe lepabllc of Korea, selected years 
(thousanJs of current dollars) 

Aut-blle part 1961 1969 1970 1971 1972 1973 1974 1975 1976 

Sprl111ts 119 49 73 77 617 676 l 031 l 455 3 47S 
Bulbs 102 557 l 595 2 Ola 2 276 
Tyre chains 200 712 l 272 l 748 1 4~5 
Engines 31 261 
Piston rings 1'72 144 130 190 409 1 030 l 310 402 1 153 
Ball-bearings 11 15 16 40 215 
Pistons and pins 40 83 32 27 94 5'!5 902 884 745 
Ketal bearings 10 23 37 83 207 352 :i:62 408 
Clutch discs b 57 
Lamps 101 79 39 79 
llnients 51 7 29 53 91 237 
B.-per luips ISO 
lad la tors 8 27 57 26 81 
Viper blades 107 149 
Wheel cylinder• 31 37 33 21 31 56 252 
Gears 5 71 577 
Axle shafta 49 15 40 37 106 137 130 216 
Propeller shafts 260 
Tie-rod nids 125 166 164 
Wheel disc• 8 175 310 225 
Cylinder liners 42 46 36 74 102 169 252 300 325 
Other 89 52 103 4114 408 170 l 101 546 1 163 
To!". al 519 387 479 972 2 182 5 038 8 507 9 681 lJ 956 

~= Chllk lyo ll• and Chul Beul Lee, "Ancillary firm development In the lorean automotive 
Korea International lconot1lc Institute Working Paper Ro.13 (Seoul, 1910), pp. 24 and 48. 
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Table II .42. Domestic content ratios for various models 
-de In the Republic of lorea, aelected year• 

(Percentage) 

Model and •aker 1966 1968 1969 1970 1973 19H 1978 1980 

Pasaenger cars 

Corona (ShlnJln) 21 28 38 41 
Cortina (Hyundai) 23 31 31 62 64 64 62 
Br ha (lh) 72 78 90 92 
Po;iy (Hyundai) 87 92 90 
Gnilnl (Saehan) 75 85 
Record (Saehan) 65 62 

Bus 

Hyundai 76 82 SJ 87 17 

Trucks 

0.5 T P/U (Kia) 51 78 .. 91 
2.5 T (Kia) 61 66 76 70 
4.5 T (Kia) SS 61 65 60 
1 T (Hyundai) 78 10 
l T (Hyundai) 8') 74 

~: Chuk Kyo Kl• and Chui Heul Lee, "Ancillary firm developwient In the 
Korean aut011otlve Industry", Korea International Economic Institute Workln& 
Paper Ro.13 (Seoul, 1910), pp. 24 and ~I. 

1977 1978 

3 615 3 359 
2 958 3 104 
l 303 2 821 
5 196 2 154 
l 151 l 978 

144 758 
759 751 
615 650 
513 537 
108 421 
233 276 
115 266 
48 265 

265 251 
146 241 
191 234 

71 164 
915 151 
269 151 
166 144 
317 1J9 

4 181 10 991 
23 349 29 806 

Industry", 
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Table II.43. United States direct tnvestaent 
in South-East Asta. 1985 and 1987 

(Millions of current dollars) 

Four ASEAN member 
[our rue~!' - c2"ntrle~~' --

Item 1985 1987 19115 19117 

All industries 6 662 10 304 7 721 7 533 
Petroleum 723 l 034 5 246 4 913 
ftanufacturlng 2 134 3 3711 1 173 1 421 

Food products~/ 92 92 46 :?39 
Chemicals 4411 591~/ 415 430~1 

l'!etals-'' 18 30 22 26 
!Ion-electrical 
machinery~/ 247 515 3 9 

Electrical aachinery 872 1 500 512-'1 507 
Transport equipment~/ 114 104 -2 -2 
Other 11&nuf actures-'' 167 106 140 111 

Wholesale operations-'.' 1 707 2 330 182 185 
Banking 956 1 157-'' 299 319 
Finance 170 2 121 307 216 
Service• 103 152 62-'1 67-'' 
Other-'1 45 50 367 766 

~: United States Department of co ... erce, Spryey of Cprrent Business, 
Washington, D.C. 1911), pp.47 ar>d 49. 
Al Rong Kong, Republic of Korea, Singapore and Taiwan Province. 
~I Indonesia, ftalaysia, Philippines and Thailand. 
-'' Some country data suppressed to avoid disclosure of individual company 
data. 

In response. lhe ASEAN counlrics ha\·e hccn 
conlinuously opening up their economies in rece!lt 
yt.ars. For inslancc. Indonesia has been adding an 
increasing number of business areas in lhc priorily list 
for foreign direcl imcslmcm since the lalc 1970s. In 
Nm·cmbcr 198!!. a ··negali\·e lisl" syslem replaced lhc 
"priority lisc·. specifying a limited number of rcslrictcd 
business areas (a total of 74 out of sc\·eral thousands) 
in which foreigners arc allowed to im·cst. The minimum 
in\'estmcnt rcquircmcm is now lowered from SI million 
to S250,000. This slcp opens the door for small- and 
medium-scale. labour-intcnsi\·e. cxport-oricmed indus
tries from NICs to invest in Indonesia. Even in lhe 
74 restricted areas. foreign companies may enter if 
more than two thirds of their output is to be exported. 
In 1988, foreign direct invcslmcntjumped to$4.4 billion 
from .) 1.5 billion in 1987. • 

Another example is offered by the Philippines. 
which is taking measures to anracl foreign direct 
in\icstmcnt and to liberalize imports. The new policy 
rc\iehes the crstw:1ilc inward-looking industrializati<'n 
strategy. Thus. in January 1989 alone. foreign in\iest
ment approvals reached a record level of 187 projects 
wortt> 18 billion pesos ($847 million).•• The newly 

•1k1,.ccn 19111 anJ 19117. lol;ol l1>rc111n J1rc'1 ln'~•lmcnl '' 
C\llffialcd 10 ha\C hccn S9 ~ h1lhnn 1n lndonC'ii. and SM h1lhon m 
Thailand 

.. l'nrc1sn dircc1 mH•lmcn1 1nc1 ,,f 0111nn .. I Jrc" f;o•I 

19K4 - $ I~ m1lhon 

1911~ - $ 17 m1lhnn 

l'Jllti - $140 mllhon 

19117 - $20~ m1lhon 

191111 - $4'7 mllho>n f I .:anuan h> .H ,\11111a.11 

ISc:c f .<2(. p.11 

I I Ill II ,,, 

instituted ''debl-for-assets" scheme could give a boosl 
to the burgeoning foreign direct investments. The 
scheme allows foreign im·estors to purchase Stale· 
owned industrial enterprises at nearly 50 per cem 
discount wilhout resorting to "'debt-for-equity" swaps. 
Many regard the latter as inflationary because they 
inn>lve Lhe issuance of new money. 

The new strategy has already produced promising 
results wilh the success of the Cebu Province pilot 
project. The booming economy of the island pro\iince 
is led by the Mactan export processing zone. set up 
wilh foreign direcr investment where companies pro
duce computer components. car and telephone parts 
elC. 

Exports for the first half of 1988 soared by 42 per 
cent compared wilh the first half of 1987. Investment 
more than doubled in 1988 over the 1987 figure. 
Those results compare with ttie national a\·erage of a 
25 per cent growlh in exports and over 25 per cent 
growth in in\ieslmcnt in 1988. The economy appears 
poic;ed for export-driven growth stimulated particularly 
by export-oriented projects coming from lhe Asian 
NICs, which lost benefits under the Generalized 
System of Preferences in the United States.• Non
traditional exports such as footwear, garments and 
elenrcnic parts earned over I billion dollars in fo1eign 
exchange in 1987, and their share in 101al exports rose 
l<> 73.4 per cen•. An iutelligcnt work-force, but one of 
the least coslij in the region. appears lo be the major 
auraction for foreign investors. 

•(n 1911K, 1n\C•lmcn1 (ro>m ra1w;on Prol\lnCC. lolalhns $1117 
m1lh.1n. c"ccdcd olhcr coun1rac\ m•c•rmcnh m lhc Phihpp1nc•. 
'"cr1akm11 c.cn 1~a1 n( Japan. 
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lntr;ir.:gH111al 111\<:-.tm.:nt 1-. c:\pn:t.:d t" ri:..:<:1\C 
further 11np.:tu-. fr••lll llC\\ •'PP••rtunitii:' ..:n:;tti:•l h~ the 
..:.•mpkm.:marit\ in ha'i..: ri:"•ur..:i:-. anJ ..:.•n..:••nutant 
dung.:' 111 ..:.•mp;.ir;tti\i: ;1,ham;1g.: an1<•n;: the: mi:n:hc:r' 
,,f the: rcgh•n. Ute: r.:,ultant ..:h;111gi:' Ill pr,-._fu..:tl\C 
..:apa..:iu.:, h;l\i: 111 turn fudkJ gr.•\\th anJ murnal 
traJ.:. rite: llll>\Cll!Cllt ,,f lah<•llr-lllt<:n'l\C hr;lll..:h.:' ,1f 
inJu,tn fr,1111 the :\-.1;1n :'\IC, h• h•\\,·r-..:."t n.:igh
h.•ur' .:nahkJ the t.•rmc:r h• upgr;1J,· thi:1r in,fu,tr~ 
mt.• lughc:r ·t.:.:hn• •I• •g\ pr. •.f u,·t i· •n. • I he !ugh \ ;1!11.: 
,,f the: \C:n ma.ti: Japan.:'.: ..:.m1p.111.:nb n1<•r.: <:\p.::1,1\c 
and pt••mpt.:J the ·\-.ian '.'IC' t.• in..:n:a'.: their mutual 
,.,,ur..:ing ,,f mpub. rhu'. Sing;tp••r.: and rai\\an 
Pr.>\ in..:.: n1<•rc: than .t.•ul-tkJ their imp<>rh fr,,m ll.•ng 
l\..111g ,,f d.:..:tr.111i..:' part' anJ O.:••lllp••n•·nt-. in !<)SS 

.,th:h .an upnuri...1.·t llh'\1."!lh.."nt r1.·th.· •. :t-.. ~h1..· tu~h nn1.· .... tnh."?H 

.. ·tth.t1."th:' ..t .. tut.·\.~"'t n~ 11.•n:= 1'.. 1 n~. R-.·pu}"\h .. : ,1f l\... 1 rl."..1. '\m~.tJ1• 1 !'l" 

.u11..I Lll\\,U? Pr. 1 \Uh.-1..· hhh .. :.tt. 1 r' .•t Hl\1.·..,t:t11.·nt df,•tt .trh.l 1.·tt1..:h:th:\ 

..:.1•: .. h.•un ~-[,1'.1. 

.. , ... .. .. ,-: . ~ 

' 
.. .. 

t1. 1ni= i....1n~ :.: -lit :.: .. 
R~t,uhh .. : . •r l\..•r1.·.1 :1 ;,, .. 
'm~·•i""'r1.: -l' : I : I I~ 

l .irn.tn rr.•\ rn..:.: : I .,, ('I -l-l 

I r.Hl..:\.· ~I) 1: 'l 

ln'tt!1.Ul\. I -.· .. lr..·r .1 I 
R~ruhh1.. ·•I 211 1: ti 1: 

l..1p.an :•1 I~ 1: I' 

: mr..·,t ~t.1:~·, I. 1, " 
•; 

' .· ' u •,; ! -:.;-: ...• \I.:• .. 

:, .: ........ ~:, .. ·,? •. 1;11: 1i ! .• :H.1r1 .. r. .... j 11,.·~ .. CH.1~ .. - .. : t. rl •I' 

"l:1 ... :1,."1n~·n:.1. •\;•;11.: .... 1pt!.1: r.1:1.• 1:1 j:'l\.'t..1,.'!~?.1~ .. - .;- .. :un.1: .. -••. 1~ :.1:~-· ,.• 

•• :~ :·1 •• 11 .1 h·: -·~- ' , I >r ~~ · '-' :h : . · 1:1. ~·...: rni;::: .-rt. •r: 

••\er the k\d ,,f t4s-. In return. 11.•ng 1'.••ng 
Ji:p.:nJ.:,f hca\ ih '"' ra1\\;111 Pr••\ 111..:..- ;1nJ the: R.:pu
hh..: ,,f 1' .. •r.:a '"'r the: 'upph ,,f "'nt•· h1gh-pri:..:1,1.i11 
part-.. n1.: R.:puhh..: ,1f K·•r.·;1·, ..:.•mhm.:.I C:\P•'rl' t•• 
11.•ng 1'.••ng. Sing;tp••ri: ;111d l';t1\\an Pr.nm,·..- 111mp._·,1 
h~ NI per ..:.:Ill Jur:ng th•· 12-nll•nth p.:m•J t•• 
S,·pt.:mhc:r !'>SS and it.. i:•.p••rt' h• the: \\••rlJ 111..:r,·a,nl 
h\ 2:' pc:r ..:.:nt during the: -.am.: p.:n.•J. 

rh.: .\,1;111 :'\le,· 'uppl~ ,,f manufa..:tur.·J g .... J, "' 
.bpan al"' ,urg,·J • rl1i: pr.•Jt!..:t quah!\ ;111.I pn,·i: 
mu't h;n.: hc:c:n g,,.,d .:n••ugh t" ,;111,f\ Japan.:'.: 
r.:qmr.:111.:ni... Jap;111.:'.: 11nr••rh ,,f n .. n-fi:rr.-•11' m.:tal 
pr • ...tu..:i... t<:\tlk' and madun.:n and c:qmpn:i:nt lr••ll\ 
the: -\-.ian '.'IC' grC:\\ 111 14,- h\ lllS.I pc:r ..:.:111. 
-1.t- pc:r ..:.:Ill an.! t,l.:' p.:r ..:.:.11 r.:,p.:..:tl\i:h 1-..·.: 
tahk 11 . .i~1. It i' r.:marLthk that manufa..:turi:..t g.,..J, 
a..:..:<>unt.:J for f\f\ .. ~ pc:r ..:c:nt ••I the 1<•t.1l <:\p••rt-. ,,f ti•.: 
:'\I(', t.• J;1pan 111 l')S- . .:••mp;1r.:~ .•1th .N p.:r ..:i:nt 111 

1•ro. Su.:h rc:-.ult, pr.,\1J.: f, .. ,J 1-.•r tl1<•ught ah•llll thc: 
.:.~mplaini.. hc:arJ fr.•m l 'nit.:J State' an.I \\'.:,t.:rn 
hm•pc:an traJ.:r~ tlMt Japan.:~.: market' ;tr.: impc:n.:

trahk. 
Thi: a ... .:.:nt ,,f th.: rc:gi••n. induJing .lap;rn anJ 

China. as traJc: partner' anti high-gr••\\ th perlt>rm.:r' 
ha' hdpc:J h> rc:Ju..:c: th.: r.:gi.111·~ .:\p••rt J.:pc:nJ.:n..:.: 
on l 'nit.:J St:u.:-. markc:b be.: tahk 11.~:'l. lkt\\Cc:n 
ll)l\fl anJ l')Sl\. th.: shar.: ••f npl>rh ,,f the: .-\-.ian '.'I(', 
t.• 1h.: l 'nit.:J Stat.:-. J.:dm.:J fr.1111 .r .. ~ pi:r ..:.:111 t.• 
~11.2 pc:r ..:.:nt. \\ hik th.-....: t•• Chin;1. J;tpJn. ••th.:r 
:\-.ian '.'IC-. anJ h1r••r.: all r.".: h~ ••\er t\\•• 
pc:r..:.:ntagc: pl>mb. R~ ·:••nlr;1 ... 1. the l '11111:J St;ll.:' ,h;ir.: 
in th.: imp<>rt' ••f -\~ian :'\I(', 111.:r.:a-..:J fr.im It>. I p.:r 

.,1u .. :h ,,f [th' uttr.trl."!!1•'11.ti tr.hh.· h.1 ... nh.rc:.1 ... m~h .... n ... 1,tc.·,1 •11 

mtr.1-1rhl11 .. tn tr.ul'-.h.tl•''"' t i'r 1."\.hk·n .. :1.· .u:,t .1n.1h,1·, ...,~·~·. ;;• 

T•ble JL44. .bp•nr"r l•porlS or ••nnr•rlurrd r;nocb rrna thr A"l"n Rtr.~ 

(fll ! I Ions of ctnl lar,;) 

---~---·------------ ---
Valur of fl,uhlnrry lt<>R· RH io o! 

Total 11anufacrurrd Ch ... k..t •net ft'rrou!i m.1nt1( .:tr t 11rr·l 

fr•r •alur goo.ts prod11rrs rqulrmrnr 01hrr Str,.I Tr:rt I !rs mrt11l!i ~Of\1!!0 f •'l t <'lf .1 l 

--- ---- -· -------·--

1970 651' 257 12 JS 210 5 7 N.O 

1975 2 764 452 90 J2) 03'1 2l 5'14 a 5}.5 

1'180 7 366 4 270 456 172 2 '142 101 I 177 48 5~.c 

(-7.6) (-7.7) ( 26. 7) (17.5) (-16.5) (l.11) ( -~8. 2) ( 17. I) 

1'111 1 524 4 141 487 971 l JBS 425 I 650 211 5~ .II 

(15.7) (13.4) ( 6 .II) (11.4) (15.1) (41.2) (19.8) (-41.7) 

1982 1 10 4 5'19 467 aoa J J24 525 I 511 J 34 5~.5 

(-4.4) (-5.0) (-4.I) (-16.8) (-I.I) (23.5) (-II. I) (21.)} 

1'18) • us 4 511 4U 922 J 131 SB2 I 217 JS 55.~ 

(-0.2) (-1.'1) (-1.9) (14. I) ( -5 .I) (10.9) ( -2 J. 1) (].'I) 

1'184 10 0)4 s 7JJ S25 I 21i6 ) '122 "16 I 705 61 ~I. I 

(23.5) (27.1) (14.6) (JI). s) (25.J) ( I).]) 40. I) (711. J) 

1'185 'I 118 s 689 4'111 I 171 l '17.0 5,,11 I 561 51 ~ 7 -~ 

(-2.0) (-0.8) (-S.I) (-1.2) (-0. I l ( - 11. 1) ( 11.1) (.,,,. 4) 

1986 12 ~19 7 IOJ 7S'I I 687 5 l~A 611 2 206 7'I ~Ll 

(27.3) ()7 .2) (52.4) ()2. 7) ()6. 7) (12.2) (41.1) ( S4 .'I) 

1917 14 'IJS 9 '104 745 2 200 6 'ISll MO 7. 911 12'! M. l 

J•nuary (44.0) (59.4) (20.0) (61.S) (64.S) (29.9) 71.6) ( l'L I) 

10 

Octo"Pt ------------ -

$ov~cc: "lnl•tl'Y of Finance of JapaK, 1uorrd In Toahlo W•tanahr, "ffrlplnK !hr. fflC• h,.lp !hr. vorld rconnmy", 

Jour111l of ___ J•p1ftl!H_Trade_1nd.'ndu!ltl'l' llo. 4 (Tolryo, 19111). p. 12. 
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Towards more open economies and foreign investment 
Y-set Nam and the Lao People's Democratic Republic 

Amid growing East-West detente 
and Asian economic dynamism. Viet 
l'<.;am and the Lao People·s Demo
cratic Republic are poised to open up 
their economies to integration with 
the world economy. The twC' war
ravaged countries sorely need to 
rebuild their economies. and an 
increasing number of foreign com
panies and countries have become 
interested in opportunities for co
operation. Well endowed with raw 
materials for mutually profitable 
exploitation (oil. bauxite and other 
minerals. marine products etc.) and 
human resources eager to work and 
learn. they are ready to embark on 
programmes for economic and indus
trial reconstruction. Recent policy 
changes tcward trade liberalization 
and deregulation in the region 
appear encouraging. 

Viet Nam and the Lao People's 
Democratic Republic each enacted a 
foreign investment law in December 
1987 and July 1988 respectively. 
Both laws invite forei1n companies 
to come in with capital and tech
nology to set up joint ve!ltures with 
local counterparts. or even fully 
foreign-owned establishments in 
some priority areas. allowing them 
tax benefits. freer trade and generous 
possibilities for the repatriation of 
profits. Although the precise inter
pretation to be given to the laws and 
the s&eps involved m their implemen
tation remain to be seen. they have 
already evoked considerable. though 
cautious. interest among potential 
investors. 

In 1988. some 3.000 foreign busi
ness men visited Viet Nam to explore 
trade and investment opportunities. 
During the first 10 months after the 
new foreign investment law was 
enacted. 48 investment licences 
worth $450 million were granted. 
Roughly half of that amount went to 
offshore oil and gas exploration in 
projects involving Hydrocarbons 
India. Shell of the Netherlands. 
Petrofina of Belgium. Total of France. 
British Petroleum and a British
French consortium including Enter
prise Oil of the United Kingdom. 

In no.1-011 areas. joint ventures 
have begun to eme~ge Samsung 
Company has set up a factory in Ho 
Chi Minh City to assemble knocked
down kits imported from the :1epu
blic of Korea. P.T. Astra. an Indone
sian manufacturer. has established a 
joint venture. Indovina International. 
to assemble Honda motcr cycles and 
light vehicles. The Viba Company 
from West Berlin has established 
a factory in Ho Chi Minh City to 
produce electronic telephone switch
boards. The Japan-Vietnam Trade 
Association. representing 120 Japa
nese companies. has been nego
tiating for many business operations. 
proceeding cau•iously to avoid any 
diplomatic or geopolitical conflict of 
interest. 

Nevertheless. the cut-back in State 
controls on enterprises through the 
open-door policy and deregulation 
contributed to a 21.2 per cent rise (to 
$1 07 billion) in the exports of Viet 
Nam and 5.4 per cent GNP growth in 
1988. The export performance com
pares favourably with an average 
growth rate of 7.5 per cent recorded 
during the 1983-1987 period (for 
details on export compc;sition and 
destination. see tables 11.46 and 
11.47). With its export proceeds the 
economy has been importing mostly 
capital and intermediate goods. 
which account for over 85 per cent 
of total imports. This reflects the 
seriousness of policy-makers· efforts 
to reconstruct and revitalize the 
economy. particularly infrastructure 
(roads. telephones etc.) and light 
industry. which have been neglected. 
They also wish to lessen their 
dependence on non-convertible
currency countries as trade part
ners. 

Like Viet Nam. the Lao People's 
Democratic Republic (a land-locked 
country) has also been rapidly 
increasing its trade in recent years. 
For instance. in 1988 it exported 
300 million baht ($12 million) worth 
of goods. excluding electricity, a 
jump of 125 per cent over 1987. 
Imports increased by 11 per cent to 
$3.8 million in 1988. Thailand has 

recently reduced the number of 
··strategic goads·· banned from ex
port to the Lao People's Derr.ocratic 
Republic from 61 to 29 and opened 
five trading posts. This reflects a 
marked improvement in bil~teral 

relations since the termination of the 
border fighting from December 1987 
to February 1988. The Lao People's 
Democratic Republic can also serve 
as a channel for Thai goods to Viet 
Nam. 

The Lao People's Democratic 
Republic and Thailand appear to 
have strong potential for economic 
complementarity. Although the lack 
of data precludes a systematic study, 
casual information on infc;rmal trade 
activities in the past suggests that the 
Lao People's Democratic Republic 
needs textiles. bicycles, rubber san
dals and processed foods in ex
change for rattan. timber. minerals 
and electricity. Furthermore. the sort 
of Thai tachnology available today 
appears to fit the needs of the Lao 
People's Democratic Republic. A 
Thai-financed apparel factory 
operating in Vientiane exports its 
entire output to the EEC and 
Canadian markets. An increasing 
numbe~ of private Thai companies 
are forming business groups to deal 
exclusively with counterparts. usua!ly 
government agencies and co-opera
tives in the Lao People's Democratic 
Republic. Prominent among them is 
the Friendship Agro-Industry and 
Trading Corporation. which initially 
concentrated on food processing. 
wood products and rattan furniture. 

As of March 1989. the Government 
of the Lao People's Democratic 
RepLolic had received G8 applica
tions for foreign direct investment 
worth $40 million. and 27 had been 
approved. 

Recent economic trends could 
signal the beginning of a new era for 
the countries cor.cerned. Once the 
pending political settlements are 
reached. a flood of new trade and 
investment should enable ttlose 
countries to 1oin their neighbours 
and share the benefits of high 
growth. 

Kl 
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Table 11.45. b:port orhutatlOll and laport aources of Asian RICs, 
1980, 1916 and 1911 

(Pe rcer tage) 

Country or Exoon deuinttlon Ill!POU IOUll'.L_ 
area 1~80 1986 1988 1980 1986 1988 

United States 24.9 37.3 30.2 17 .7 16.l 18.3 
.Japan 10.1 10.3 12.8 23.4 26.9 24.7 
EEC 16.8 12.7 !4 .. 9 9.4 10.9 11.0 
China 2.0 6.1 8.5 5.7 10.2 lu.l 
Asian lf!Cs 9.2 8.4 10.3 7.3 8.7 10.1 
Other 37.0 25.2 23.3 36.5 27.2 25.8 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

~: norgan Guaranty Trust Company, '"The Asian KICs: vrestllng vith 
success•, World Fintncial narkets, 17 April 1989, pp. 3 and 4. 

Ta~le 11.46. Viet Kaa: aajor ~~ports by c0111modlty and by area of 
destination, 1983 and 1987 

Co-od l ty and 1983 1987 
~-~d~e~st!natl~o~n~~~~~~~~~~~~~"~~~~·~~~~~~~~ Cl'll ll ions of dollars1~ 1 __ 

Exports by crntra~~ises 
Coal 

Convertible area 
Kon-convertible area 

Rubber 

Tea 

Convertible area 
Kon-convertible area 

Co~vertlble area 
Kon-convertible area 

Coffee 
Convertible area 
Kon-convertible area 

Wood flooring (all to convertible area} 
narine products 

Converti~le ~'ea 

Kon-convertl~le area 
Agriculture and forestry products 

Convertible area 
Kon-convertible area 

Handicrafts and light Industrial goods 
Convertible area 
Kon-convertible area 

Petroleum (all its convertible area) 
Unclassified 

Convertible area 
Kon-convertible area 

ixoorts bx local enterprises 
(all to non-convertible area} 

narlne products 
Agricultural products 
Handicrafts and light Industrial goods 

I2lll 
Convertible area 
Ron-convertible area 

Proportton of exports to 
Convertible area 
Ion-convertible area 

Proportion of exports frOll 
Central enterprises 
Local enterprises 

538 
28 
22 

6 
30 
5 

25 
14 

l 
11 

5 

5 
10 
40 
40 

125 
35 
90 

286 
69 

217 

50 
20 
26 

4 

511 
224 
364 

(percentage 

38 
62 

9l 
9 

~: URIDO, lealonal and Country Studies data file. 

720 
12 
10 
2 

28 
6 

22 
16 
2 

14 
28 
2 .. 

4 
19 
73 
73 

198 
38 

160 
221 

10 
211 

30 
95 
77 
18 

160 
40 

100 
20 

180 
430 
450 

of total} 

49 
51 

82 
18 

1/ Valuation of the ruble Is at par vlth the United States dollar. 

-



Table 11.47. Vlrt "~= l•ports, by arra of origin 
and typr of t•ntrrprise, l'ISJ and 1987 

Tot al imports 
Convertible area 
Non-convertible area 

Consumer goods 
Convertible area 
flon-convertible area 

Capital and intermediate goods 
Convertible area 
Non-r,nvertible area 

Ir."~ts by type of enterprise 

Consum~r goods 
Food grains 
Other 

Capital and intermediate goods 
ftachinery and equipment 
Fue 1 and rav materials 

Local ente~prises 
Consumer goods 
Capital goods 

Proportion of Imports from 
Convertible area 
Non-convertible area 

Proportion of Imports by 
Central enterprises 
Local enterprises 

1933 

(Millions of 

310 
330 
980 

145 
110 

>5 

165 
220 
945 

240 

125 
10 

(115) 

l 115 
140 
975 

70 
20 
so 

(Percentage 

25 
75 

95 
s 

1957 

- - ------

dollars) 41 

2 191 
465 
726 

314 
234 
80 

877 
231~/ 
646 

2 026 

244 
60 

184 

1 782 
548 
234 

165 
70 
95 

of total) 

21 
79 

92 
8 

Sou~: UMIDO, Regional and Country Studies data file. 

~9~~: Figures ln parenthewes are estimates. 
~I Valuation of the ruble is at par with the United States dollar. 
~I Including $30 million in imports for a joint Soviet-Vietnamese r~troleum 
venture. 

- ---------------------------------·---------

..:<·111 111 I 9Xh '" I X . .I per .:<·nt in I 9XX. \\ hilc .l;ipan ·, 
'hare tk..:re;hcd fr,1111 2f1.IJ per .:cnt to 24.~ per ccrll. It 
tl111' 'ccn1' that the 'hif1 1n the trade pattern 11f the 
\,1.111 :\I(·, 1' helping t11 rcdu.:c the trade 1mhi1lancc' 
hc111ccn till' 1 ·n11cd S1atc' and .Japan.• 

In the mcd111111 ll'rm \1111 the S1111th-L1,t .. \,1a rcg111n 
.:1•n111111e 111 _!!r11\1 "' raptdh ;i, in the pa,:'! :\f1i-t 
pr1•h;1hh 1c,, .:11n,1dcnng the m;un "'ur.:c 11f gro\1th; 
n.1111.:I . lcarn1ni: h\ d11111i:. 1hr1111gl1 the ctfn:ll\c 

•fth· d1\l·1~1ti..11; .• n ."ll·•rh ·'t 1th· \,1,111 '\I< ... 1h· hq.:111n1n,.: r •• 

p.1. ·•If 1n rtw f .. r111 ,,f ih~· .r ....... ,n~ .11 1dct1ltt~h.al IHll'' fd fl'.1d1 
"'"1,111'1 .,o11rlfr1:. d"r .·,.111:pk. C ~ 111.1 < /l'\h••..,l•1\,1~1.1. 1f1in~.1n 

l'1•l.1111! .I··.~;;; .1. !1\1• 1 '\'\f{f '!idl .I fll•l\l'llll"rll l•llild pr••\Tth' ,111 

11t,h::.•n.1: ~··:1~ •. : :~1.,·,!h 111 .1 .l1m.1lt" .. , 'flh"•'··d I ,1,f \\\··f 
,j.:fr'[lf•: 

tran,fcr 11f ime,tmcnt fun1.h ;ind ne" tcchnolog~. 
re,trncturing t11\\ard .. a more ,,1phi,ticated indu,trial 
ha,c. and a more open trade stratcg~ than in other 
de\ cl11ping rcg1nn ... The tcchnolog~ -learning capahi
lirie, and the organi1ational mcchani,nh for utihtin!? 
marl..ct force' at home and ahroad appc;,r I•• he firml~ 
1n,11tut111nali1ed in the ,\,ian ~I(', and arc 11111\ heing 
''""I~ emulated h~ the :\SI',\~ countrie,.• flo"c\cr. 
tra1.k friction and the P""1h11it~ of trade 11ar' acrci" 
the Pacific. though remote at prc,ent. remain a ma.1or 
.:1 •nn·rn. 

•J ,•r .1 "''"'"'''''" 111 n1-1r11111111n-hu1ldrn)! .md 1hi..· 11111h-1h1r1>= 
p·ilh \ 111.1~1r1~ .1pp.1r.1t1h .in.I rlh'••f\ H1 lhl· I ·"r \ ... 1.u1 '\IC· ... '''l' 

f'-'!.pp ,~ l.1 -' .mdtl4if 
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J. China 

The rc\IC\\ t>f Chin;1 prc,cnk·d in 1h1s 'ccthlll \\a' 
\Hillen a k" \\cci., hd,1rc th<· pt•litic.il e\cnh ,,f June 
l9lN in lkijm!! Jramallcall~ 1ran,f,1rmeJ the ,>ull••••I.. 
for the reform pr.,ce'' anJ industrial gr•l\\ th. .-\ 
suhs1an1ial ,.hifl in pt•iic~ ma~ he e\pe.:1eJ h• alfr.:1 
maj,1r grt>\\lh dc!crminanh su.:h as J,>ntt."sli.: imt.",1-
menl plans. foreign dirt."<:! lll\cs1melll. gt>\cmm.:nl 
e\penditure. <=••nlrt>l ,,f .:•.•nsump1i,1n. c\pnrt' anJ 
imports. The fnllll\\ill!;! rc\iC:\\ ~~r.es .mly as an 
assessment of pas! pt>li.:~ and not as a hasi' for 
proje.:tions inh> the future. 

The process of indus1riali1a1ion has accekrated in 
China in re..:elll ~ears . ..:ausing ptlli.:y-makers 1<1 \\l1rry 
about .werheating. Domestic reforms ha\·e .;,1minued 
lo redu..:e celllral C<>ntrol of the e.:onomy by e\panding 
the fach>ry responsibilil~ system for State-owned 
enterprises. promoting ::o-operati\·e and pri,·atel} -
owned enterprises. and e\perimenting with a .. Chinese
stylc"" capital .md labour marker. Liberali1ation has also 
meant an opening up <lf the economy. inducing a 
greater inflow of foreign capital. technolog~ and 
managerial skills. mostly thrnug~ joir.t ,·entures. 

nw,.c fa.:tor' ;1ppcar h• be lid ping lt• Ill< >t.kr1111c 
<."hinc'c inJu,tr~ . .:n.1hling it It• pr.•duce ;1 !!rt:atcr 
\ant:I\ ,,f ne\\ !.?'"'J' thr.n1gh n1<•re cffic1en1 u,e ,.f 
re"•urc.:,. Ill rt:'-P••n• . .: h• C•11npe1itl\e prc"ure fr.•m 
foreign C••mpam.:' pr.>\ ide. I he r.:,ult lu' heen 
remarl..at>le inJu,tn;tl gr"'' th. 

Tntal indu,lri;tl ••utpu: gre\\ b~ 211. - per .:en! 111 real 
term' in 19XX. the tenth ~ca1 'ince the reform pr.1':e'' 
hegan. Th;1l rate ,,f gr<l\\lh tops the rc:t.:••rd ,,f 1-. - per 
..:ent a.:hien:d in 19:S-. ''hich \\a' thnught h••' rapid 
because ,,f inllatit>nar~ pres,ure, and the emerging 
sh,>rtage' in energ} 'uppl~. ra\\ m;uerials and trans
port infrastructure.• Indeed. 1h.1sc proble;ns \\l>rsened 
in 191(!\ '"ith a cnnsumer price hike ,,f 21..~ per cent in 
urhan area~ and 17. I per cent in the counlr}side 
(a\eraging 11\.5 per cent). Those rates compare \\ilh a 
-:'.5 per ... c:n! rise in awrage national inllation regisrered 
in 191C. \ slower-gro\\lh policy \\as ddinitely needed. 
(The rLlpid pa..:e of gr• . .\th in diffcrelll categories of 
actint} is ,.h,iwn in table llA!ll. 

"In h.•rh l~s- .rnJ l~liS" !'!'"'"th ,,f fr.mt·'"~ per .:cnr in ncr 
marcn;al pr.>Juct ,.;i, th"u!<!hl ••rumaL bur a.:tual fi~urc' turnc·I ••ut 
h• be Ill' per .:cm and 11 per .:cnt. rc,rc.:tl\ch 

Table 11.48_ China: key economic statistics. 1918 

(Current limb billions unless othervise specified) 

Nominal Nominal 
1987 1988 percentage percl!ntage 

(biilions of current change change 
Item yuan resiminbi) 1986-1987 1987- l88 

Q.l!W!1 
17. 7!/ total industrial output 1 499.6 1 810.0 20.1!1 

Light industry 730.0 895.0 15.l•/ 22.6!/ 
Heavy industry 770.2 915.0 14.5•' 18.811 

Gross agricultural output 544.4 561.8 5.8!/ 3.2!!1 
let material prcx!uct~/ l 035 .3 l 153.3 10.51/ 11.41' 
r-ro•• national products:/ l 245.8 1 385.J l0.6•' 11.2•' 

Invuuu:n~ 
Investment in fixed •••et• 364.l 431.4 20.5 18 .5 

State-ovned enterprises 229.8 269.5 16.2 17.3 
Collective enterprlaes 54.7 62.l 39.6 13.5 
Private enterprises 78.8 98.8 21.4 25.4 

Capital construction 134.3 154.3 14.2 14.9 
£nergy 29.9 37.1 21.6 24.0 
Industrial raw 11aterlals 18.2 20.6 22.7 13.4 
transport ar.d 

teleco .. unlcatlona 19.l 21.8 1.1 14.l 
Investment in projects under 

construction 1 160.7 l 300.0 If/ 12.0 

1!11m1:1Us: u:1!1c 
Total value of retail •al•• 582.2 744.0 17.6 27.8 

State enterprlaea 226.3 294.0 lS.6 29.9 
Collective enterprlaea 205.2 248.7 15.4 21. 2 
Joint ovnenhlp 2.1 2.7 31.3 27.7 
lndl•ldual ovnerahlp 102.2 123.8 24.2 21.2 
Sale• of rural worker• 

to non-rural realdenta 46.4 59.9 24.l 29.l 
Cona-er gooda 511.4 654.1 16.9 27.9 

~: C01munlque of the State Statlatlcal Bureau of China, 28 February 1989. 

1/ Real growth ratea. 
~I Tbe concept of net material product la comparable to national income. 
s;/ Croaa national product la the added ••lue of all •aterlal and non-material 
output, escludlna the ••lua of all intermediate product• and aer•lcea, plua 
net foreign aaaata. 
di R~t announced. 
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111 earl\ 19:N. 1hc: (i<•\c:rrunem ann.11111..:c:d a ,,.I ,,f 
measure:" l<• t>ring d,,,, 11 b<•lh ,1utp111 gr,m th and 
inllati.111. The mc:a· urc:' mdudc: a 2 I pc:r ..:c:nl reJu.:-
1i,,n ,,f fi\c:d ..:ap11al in\estmc:m. stoppage:,. ,,f "•me: 
ll\.000 ..:••1t--tnu:1i,in pr,1_1.:..:ts. limi1' ,,n pr.1d111:11tl11 ,,f 
g<•<•ds thing C:\..: _·s:-i\c: an1<•11nh ,,f c:nc:rg~. all<>\\ancc: of 
WO pc:r ..:c:nt f,,rc:ign <>\\ nc:r,hip 111 \C:lllUrc::- pn1du..:ing 
m1c:rmc:dia1c: inputs. 1igh1c:r nh111c:tar~ and fi,...:al p<•li..:~. 
and grc:alc:r rc::.<•ur..:e, 10 be: all<•..:atc:d h• c:n.·rg~. 
tran-;port . ..:ommuni..:ati<>ns and agri..:ulturc:. 

The c:nwrgence nf b<>l!lenecks. shortages amt ~.uppl~ 
imbalances has been in tlie making since: the: bc:ginning 
of the current reform. The shift of emphasis from 
hea\~ Ill light industr~ \\as imended h> raise consump
lion le\els and living standards. A decomposition cf 
industrial output rnc:als 1hat 1he aim has been 
aehie,ed h> a significant extent. but at the cost of 
lagging branches which support infras1ruc1ure (see 
table IIA9). 

h is noteworihy thal since 1%7 produclion of new 
consumer durables has soared f,om a previous1~

negligible amounl. Salient examples are 1elevision sets. 
lape recorders. cameras. washing machines. refrigera
lors and motor vehicles. In contras!. the growth in the 

••utp1i. ,,f energ~ g<H•d=- ("u..:h a" <:<•al and ••ill. ,1.:d 
and h•..:••nwtt\c:s h;1, laggc:d_ lhc: 'lam1ard fud c:4u1-
\·:1lc:n1 ,11 lotal c:nc:rg~ <'Ulput gre\\ b~ ab<•Ut -'-2 pc:r 
c.:111 annual!\ bc:l\\c:en l'il\- and l<ll\l\. • 

!"lie c:nc:rg~ ,.h,1nagc: \\a' felt 1hrnugh,1ut 191\l\. but 
ii had rc:ached crisis pn>pnrti<•lh b~ earl~ 191'9_ l"hc: 
'.\hnistr~ ,,f l·nc:rg~ Res,1urces admined in Januar~ 
191'9 1ha1 nearl~ one third 11f China·s indus1rial 
pn>duc1i<•n capacit~ was slanding idle mainl~ because 
of er.erg~ slwrtages. '.\Ian~ fach•ries in industrial 
centres such as Shanghai. Tiangsu Pr<)\ im:c: and 
GuangJ,111g rc:cei\c:d electric power nnl~ three J;.~s a 
week. ;..;,, immediate snlu1ion In lhc: problem seemed 
lo be in sigh!. The aclinties of coal exporters. lured by 
lhe prospc:ct of earning foreign exchange. exacerbaled 
lhe sima1ion. as 75 per cer.l of power genera.ion relies 
on coal. In 19SX. for ins1ance. ·H.5 per cenl of coal 
oulptll was distribu1ed by 1he Slate a; a price far 
IJelow the market price. spurring the beneficiaries to 
sell abroad for a Gi.lick profi1. 

•(n ..:nmpan'''n. 1nJu,tnal gn1"-th m T~u""an Prn\10..:~. a1 an 
annu .I a'"rag" ral" 1•f 11. • P<'r .:cm. "'a' "'Pf"'•rtcJ h~ - - P<'r .:cnl 
gr .. ._ h ralc 1•f 1 .. 1al ~nmmcr.:ia! cncrg' ,upphc' Junng 1he 
l'I. t-1'11>5 pcm><l 

Tablt! II .49. Indicators of outpt·t by St!lt!Ctt!d 
industrial products in China, 197& and 19&& 

Product 1978 1988 
(millions of units) 

Cloth (mt!tru) 
Woollt!n fa~rics (mt!trt!s) 
Sugar (tonnes) 
Crude salt (crates) 
Ci~arettt!S (crates) 
Bicycles 
Television sets 

Colour tt!lt!vision sets 
Tape recorders 
Cameras 
Washing machines 
Refrigerators 
Cotton yarn (tonnes) 
Paper a~d board (tonnes) 
Synthetic detergent (tonnes} 
Aluminium wares (tonnes} 
Total energy: standard 
fu~l equivalent (tonnes) 

Coal (tonnes} 
Crude oil (tonnes} 
Electricity (kiiovatt hours} 
Steel (tonnes} 
Rolled steel (toJU\ea} 
Cement (tonnes} 
Timber (cubic metres} 
Sulphuric acid (tonnes} 
Soda ssh (tonnes} 
Chemical fertilizer (toJU\ea} 
Chemical insecticides (tonnes} 
Pover-generatina equipi1ent: 
capacity (kilowatt-hours) 

Machine toola 
Motor vehicles 
Tractors 
Locomotives 
Steel ships for civilian 
UH (tOMH) 

11 030.00 
88.85 

2.27 
19.53 
11.82 
8.54 
0.052 

0.047 
0.018 
0.0004 
0.028 
2.38 
4.39 
0.32 

56.501/ 

627.70 
618.0t' 
104.05 

256 600.60 
31.78 
22.08 
65.24 
51.62 

6.61 
1.33 
8.69 

533.001/ 

4.84 
183.201/ 
149.101/ 
113. 501/ 
52! 

~~: State Statistical Bureau, of China. 
1/ Thousand of units. 

17 600.00 
265.00 

4.55 
22.00 
30.95 
41.22 
24.85 
10.28 
23.44 

2.92 
10.46 
7.40 
4.54 

12.10 
1.29 

as.1011 

951.00 
970.00 
137 .oo 

543 000.00 
59.18 
46.98 

203.00 
63.00 
10.98 

2.59 
17.67 

194.601/ 

10.97 
200.001/ 
646.101/ 
52.101/ 

843 

1.41 
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Shllrtages llf intermediate ;:-iputs were also felt 
across the board in industr~· '\'hile as~embly and 
processing industries grew by 23 per cent in 19l<l<. 
intermediate industry grew by only Ill per cent in the 
~ame year. Only imports llf intermediate inputs in 
large amnunts cou!d alle,·iate the shortfall. 

machines. Chinese industry appears to fanlur such an 
approach. as reflected in the quantity of varilms 
machines imported in 19X7 and 19l<X. induding 
speciali1ed machines for particular industries. dec
trical machinery. general industrial machinery. tele
communications equipment and plmer generating 
machine1y. Thus iron and steel. for example. was the larg..:st 

produc1 category in the import list for 19!\ .. and 19Xl< 
tsee tables 11.511 and 11.51 I. Other intermediate inputs 
imported in large amounts include artificiai resins and 
plastic materials. t.:xtile yams and fabrics. textile 
fibres. organic chemicals. cork and wood and non
ferrous metals. 

Another piece of e~·idence llll high-technolllgy 
imports provides an indicatinn that the Chinese 
industrial base is being upg··aded bee tahle 11.5~). rhe 
,·alue o:· Chinese imports ,>f high-techntllogy items 
from L'nited States sources alone increased from 
Sfl30 million in I 9X2 tn SI. 72 billion in I 9XX. The total 
exceeded S8 billion. In February I 9X9. the l.'nited 
States Department of Commerce announced the easing 
of restrictions on 13 categories of high-technology 
items including tekpl.one circuit-switching equipment. 
und-:rwater ultrasonic communication equipment. 
integrated flight instrumentation s~stems. spare parb 
and equipment for manufacturing printed circuit 
hn:>rds and semiconductors. 

Those input~ were l~b,·iously used in assemblv and 
prncessing industries tl> add value and sell the final 
pwduct in the domestic market-a typical import 
sub~titutinn approach. In the long run. ho,,e,·er. 
import substitution couid be pushed further back hl 
the production of intermediate inputs in addition to 
new export products. but that requires further invest
ment and leamir.g new technology and skills \\ ith ne\\ 

Table II.50. "ajor !~ports of China, 1988 

1967 1988 1987/66 SITC 
Re•·.2 
Code 

(millions of percentagP 

IH1 

67 
72 

58 

65 

56 
77 

74 

26 

04 
76 

51 
78 

79 
24 
71 
68 
06 
87 

75 

33 

89 
63 
64 

23 

69 
25 
28 
52 
66 
59 

Import comrnojities dollars c.l.f.) chang~ 

Total 
Iron and steel 

43 215.62 
4 7a7 .17 

Specialized machinery for particular 
industries 4 976.69 

Artificial resins and plastic materials, 
cellulose esters and ethers 

Textile ynrn, fabrics, made-up articles, 
n.e.s. ~nd related products 
"anufactured fertilizers 
Electrical machinery, apparatus and 
applianc!s, n.e.s. and electrical parts 
General industrial machinery and equipment, 
n.e.a. and zachine parts, n.e.s. 
Textile fibres (other than wool tops) 
and their wa!ltes 
Cereals and cereal preparations 
Telerommunications and sound-recording and 

-reproducing apparatus and equipment 
Organic chemicals 
Road vehicles (including air-cushion 
vehicles) 
Other transport equipment 
Cork and won:! 
Power-generating mac~inery and equipment 
Non-ferrous metals 
Sugar, sugar preparations and honey 
Professional, ecientific and controlling 
instruments and apparatus, n.e.s 
Office machines and automatic data 
processing equipment 
Petroleum, petroleum products and 
related materials 
Misc~llaneous manufactured articlea, n.e.1. 
Cork and wood manufactures (excl. furniture) 
Paper, paperboard and article• of paper pulp, 
of paper or of pap.erboard 
Crude rubber (including synthetic and 
reclaimed) 
"anufacture1 of metal•, n.e.s. 
Pulp and waste paper 
Metalliferous nre1 and ~etal acrap 
Inorganic chemicall 
Ron-metallic mineral manufacture•, n.e.1. 
Ot~er chemical materials and product•, n.e.1. 

469. 50 

848 .06 
399.23 

593.45 

7 39. 26 

130. 78 
687. 60 

460. 28 
997. 79 

299. 30 
269.85 
582.0l 
567.29 
734.44 
299.44 

862. 56 

721. 50 

397. 09 
475. 61 
544. 31 

727 .17 

391.81 
517 .14 
403. 64 
5l5.22 
421. 72 
342. 03 
244. 60 

55 250.73 
4 624.85 

4 598.82 

3 558.03 

2 387.77 
2 335.49 

2 303.68 

2 134 .91 

94~.67 

854.79 

823.72 
701.45 

l 490.54 
l 184.24 
1 155.43 
l 048.50 

877 .84 
866.06 

817.98 

690.26 

637.90 
632.42 
618.39 

609.67 

589.57 
586.57 
580.63 
532.36 
448.31 
430.13 
392.59 

27.8 
-3.4 

-7.6 

142.l 

29.2 
66.9 

44.6 

22.7 

72.l 
9.9 

24.9 
70.5 

14.7 
-6. 7 
98.S 
84.8 
19.5 

189.2 

-5.2 

-4.3 

60.6 
33.0 
13.6 

-16.2 

50.5 
13.4 
43.8 

1.4 
6.3 

25.8 
60.S 



Table 11.51. llajor export• of China. 1911 

SITC 
Rev.2 
Code Export co111111odities 

1987 19U 
(1111 lions of 

dollars c .1. f.) 

1987/88 
percentage 

change 

65 

84 

J3 

89 
26 

05 
67 
69 
OJ 

08 

68 
76 

52 
85 
29 

22 
04 
32 
01 
66 
51 
77 

07 
54 
27 

Total 
Textile yarn, fabrics. aade-up articles, 
n.e.a. and related products 

Articles of apparel and clothing 
accessories 

Petroleua, petroleum products and 
related aaterials 

"iacellaneous aanufactured articles. n.e.s. 
Textile fibres (other than vool tops) 

and th•ir wastes 
Vegetables and fruit 
Iron and steel 
~anufactures of 11etals, n.e.a. 
Fish, crustaceans and aolluaca and 
preparations thereof 

Fe~ding-stuff for aniaala (not including 
unailled cereals) 

•on-ferrous aetals 
Telec01111unications and sound-recording and 

-reproducing apparatus and equipaent 
Inorranic chemicals 
Fottvear 
Other crude aniaal and Yegetable aateriala, 
n.e.a. 

Oil-seeds and oleaginous fruit 
Cereals and cereal preperations 
Coal, coke and briquettes 
"eat and aeat preparations 
•on-9etallic aineral aanufActurea, n.e.a. 
Organic chemicals 
Electrical machinery, app•ratua and 

appliances, n.e.s. and electrical parts 
Coffee, tea, cocoa, spices and aanufacturea 
tledicinal and pharmaceutical pr~ucta 
Crude fertilizers/crude •inerala (excluding 
coal, petrole1m1 and precious atones) 

39 437.04 47 540.34 

5 790.35 

J 749.24 

4 002.65 
1 325.67 

1 501.32 
1 289.57 

421.17 
796.70 

721.01 

541.94 
518.35 

502.54 
552.13 
485.30 

645.02 
673. 71 
579.03 
535.65 
520.42 
439.45 
500.20 

335.84 
481.28 
408.l• 

361.35 

6 451.16 

4 871.56 

3 372.32 
1 675.66 

1 672.01 
1 617.39 
1 009.97 
1 005.63 

916.53 

162.67 
115 .39 

789.36 
762.21 
727.40 

724.40 
683.53 
681.70 
593.79 
584.96 
579.11 
575.32 

570.60 
524.32 
461.40 

445.70 

20.5 

11.5 

29.9 

-15.7 
26.J 

10.9 
25.4 

139.4 
26.2 

36.8 

59.2 
38.6 

57 .1 
37.9 
49.9 

12.J 
1.5 

17.7 
10.9 
12.4 
31.1 
15.0 

69.9 
7.4 

14.1 

23.3 

~: General Administration of CuatClllS, China. 

Table 11.52. United States exports of high technology to China, 
1912-1911 

-------------~-- ------"-- ------

High tecbnology export licenses approv~r...£binff/ Total value of 
Number of Total value actual exrorts•I 

Year applications (billions of dollars) (billions of dollars) 

1982 2 020 o.s ---------------
0.63 

1983 2 834 O.? 0.65 
1984 4 443 2.0 0.82 
1985 8 637 5.5 1. ?l 
1986 6 157 3.4 1.28 
1987 5 777 2.3 1.43 
1988 5 724 2.9 1. 72 

[21Uu: Unite~ States Department of Commerce, Office of Export Lfrenaing. 

1/ Represents only strategic technologies under the COGOM restrictions on the 
export of such technologies. 

bl These figures not only represent, actual licensed shipments, bur. also 
Include !tens not aubject to atrateglc technology contro'.a. 
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Imports of modern tech1llllog~ ha\·e als<> come 
from other soun:es. such as Japan. Federal Republic 
of Germany. Italy and Swit1erland. hlr example. 
Marubeni and Mitsubishi Petrochemical of Japan 
were contracted jointly with an Italian engineering 
C<lmpany to build a $70 million plant to manufacture 
high-pressure polyethylene with an annual production 
capacit~ ofl<0.000 tonnes. Daimler-Be:t1 ofthe Federal 
Republic .,f German~ agrc:ed h> upgrade the tech
nology le\·el for producing heny-duty· trucks at China 
Northern Industries Corporation in Baotou. inner 
Mong1llia. with an annual pmduction target of 6.000 
trucks in the first fin: years. Schindler H.>ldings of 
Swi11crland entered into a joint venture worth S8 mil
lion with Suzhon Ele\·ator Company· in Jiongsu to 
produce new \·ersions of escalators and cle\·ators. 

According to the latest estimates. the number of 
contracts for equity joint \·entures jumped to 3.900 in 
1988 from only 83 during the 1979-1982 period. 
Contracts for co-opcrati\·e jo!nt ventures soared to 
1.580 in 1988 from 793 during the 1979-1982 period 
Cscc table 11.53). Those joint ventures ha\·e brought 
with them not only im·estment fund~ but also tech
nologies new to China and managerial expertise in 

production and marketing in \·irtuall~ all branches <>f 
indt;Slr~. * 

The effcxti\·eness of iechn<llogy learning ia crucial 
ingredient for upgrading an industrial base) is shown by· 
the output of goods of acceptable 'luality in the \\<lrld 
market. Thus foreign-funded enterprises im:reased 
their exports from a ulue of $320 million in 1985 to 
S.380 million in 19116. S960 million in 1987. and S2. I 
billion in 19811. This implies an annual a\·erage gmwth 
rate of 87.2 per cent. exceeding the growth of all 
exports by 20.2 per cent annually during the same 
period. The share of all exports by the foreign-funded 
enterprises rose from I per cem in 1985 to 5 per cent 
in 1988. 

As foreign factors of production C capital. technology 
and managerial skills) were f101A.-ing in to make 
domestic factors Clabour. land and natural resources) 
more productive than otherwise. progress was being 
made in institutional reform. By June 1988. 90 j'.>Cr 

•··A si:r•·c~ .,f 4.11111 foreign-funded cmcrpri~o m op:r;iiti<>n 
before 1hc end ,,r 19116 disco,crcd 11t;ii1 .n.3 per ~-cn1 .:•>uld be 'h:td h• 

be m;ian;iigcd "'ell. 411.:! per ~-cn1 rcas<>nabl~ and 14.5 p:r .:cn1 had 
pfllblcms nf unc forn or ano1hcr .. h« (:tt.J. p.:!41. 

Table 11.53. BreakdOVD of foreign lDTes~t la Cblaa, contracted and atlllzed 
(Value In billions of dollars) 

January-September ClmlUlatlYe 
Item 1979-1912 1913 1914 1915 1986 1911 1911 total 

{a) Contracted 

Direct in•e•tw«nt 
Value 
lumber of project• 

Project brcaltdova 
Equity Jolat •entare• 

Value 
Imber 

Co-operatl•e Joint •enturea 
Value 
t-ber 

Fully forelp-ovned 
Value 
l•ber 

Joint oil exploration 
Value 
lhmlber 

Other forelcn lnyc1t•enttl 
Valae 

(b) Utilized 

Qlrect lnycatl!Cftt 
Project breakdown 
EqaltJ Joint Yenturc• 
Co-operatl•e joint 
•cnturea 

Fully f orelan-ovned 
Joint oil ezplorstlon 

Other forclcn lnycstmcntll 
Vslue 

4.601 
922 

0.127 
13 

2.727 
793 

0.332 
33 

1.422 
13 

0.927 

1.161 

0.100 

0.531 
0.040 
0.497 

0.132 

1.731 2.650 5.931 2.134 3.709 
470 1 156 3 073 1 498 2 233 

0.1~1 1.067 2.030 1.375 1.950 
107 741 l 412 192 1 395 

0.503 1.414 3.496 1.351 1.213 
330 1 089 l 611 512 719 

0.040 0.100 0.046 0.020 0.471 
15 26 46 18 46 

1.001 0.360 0.011 0.005 
18 4 6 3 

0.185 0.224 0.402 0.496 0.610 

0.635 1.251 1.658 1.175 2.314 

0.014 0.255 o.510 0.104 l.416 

0.221 0.465 0.515 0.794 0.620 
0.043 0.015 0.013 0.016 0.025 
0.292 0.523 0.411 0.260 0.183 

0.211 0.161 0.298 0.369 O.lll 

3.316 
3 700 

1.175 
2 474 

1.031 
' 052 

0.371 
171 

0.033 
3 

0.634 

1.595 

0.144 

0.416 
0.100 
0.165 

0.281 

---- -· ----------·---
12ilr-'S: "lnlatry of rorela~ !conot11lc Relation ind Trsde, Chins. 
1/ Includes lntcrnstlonal lessing, C0111pcna1tlon de•l• ~nd proce1sln1 •nd ••s!!lllbly. 
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24.781 
13 752 

1.612 
1 104 

11.182 
6 Z46 

1.386 
355 

2.901 
47 

3.480 

10.502 

4.142 

].708 
0.251 
2.400 

2.55S 



After the State Council approved 
the Provisional Act on the Beijing 
New-Tech Industrial Development 
Experimental Zone in May 1988. land 
prices in the H>O square kilometres 
around north-west Beijing's Zhong
guancun area soared. Attracted by a 
three-year exemption from tax and 
another three years of reduced tax 
rates. investors poured in. New firms 
mushroomed along the Baishiqiao. 
Haidian and Zhongguancun roads. 

This is China·s "Silicon Valley". 
except the Chinese call it "Zhong
guancun Electronic Street". By May 
1989. 150 scientific and technological 
enterprises employing 3.800 people 
(including 46 per cent of which were 
scientific and technical personnel) 
had set up shops. More than 80 per 
cent of those businesses were based 
in electronics. Between 1984 and 
1987 they had sold over 400 million 
yuan renminbi's worth of computers. 

The Electronic Street owed its 
development to its proximity to 
China·s largest academic and 
research community. The area has 
50 institutions of higher learning and 
138 scientific research institutes 
staffed by a work-force of 80.000 
(one third of whom are senior or 
middle-level scienti!>ts and techni
cians). The Government has invested 
over 10 billion yuan renminbi in the 
area. eq•Jipping it with first-rate 
experimental and research equip
ment. 

In 1980 a group of scientists and 
technicians. headed by a research 
fellow of the Institute of Physics of 
the Chinese Academy of Sciences. 
founded an Advanced Technology 
Development and Service Depart
ment. Unprecedented in C:-.ina. the 
department was given the task of 
popularizing technology. along the 
lines of Silicon Valley in California. 
Thus was formed the embryo of the 
Electronic Street. 

In 1984. business turnover of the 
Electronic Street totalled 18 million 

Chinll's Silcon Vmlley 

yuan rer.minbi. By 1987. however. 
it had topped 900 million yuan 
renminbi. and some formerly un
known companies with minimal finan
cial capacity had leaped to national 
fame. Stone Group. for example. was 
foundo!d with a loan of 20.000 yuan 
renminbi by several scientists and 
technicians who had resigned from 
the Chinese Academy of Sciences. It 
quickly expanded by constantly 
turning out new products. Its turn
over increased on average by 300 per 
cent annually. and in 1987 it had the 
biggest sales volume of all China·s 
computer companies. 

Next door to the Stene Group. on 
the busiest section of the Electronic 
Street. stands a State-owned com
puter business. the Institute of 
Computing Technology of the 
Chinese Academy of Sciences. Of all 
State-owned comp\Jter companies in 
the area. the Institute has been the 
most successful. Since its establish
ment in November 1984. its turnover 
has jumped from 3 million yuan in 
1985 to 18 million yuan renminbi in 
1986 and up to 71.4 million yuan 
renminbi in 1987. proving that State
owned businesses truly can be 
competitive. Clearly there is no 
problem with the form of ownership 
if operation and management are 
sound. The experience of the Insti
tute has blazed a new way for the 
reform of China·s scientific and 
technological structures. 

The success of the Institute lies in 
factors shared by many busine::.ses 
on the Electronic Street: a pioneering 
spirit. highly efficient management 
and capable leadership. Unsure of its 
initial role. however. the Institute 
even sold roller skates when it 
started. That mistake was immedia
tely recognized. and the lnstitute's 
breakthrough came when it decided 
to collaborate with a research fellow 
who had invented a Chinese charac
ter input system applicable to large 
computers. Institute officials assured 

him that they could give his invention 
the treatment necessary to commer
cialize it as quickly as possible. 

At the time. because most com
puter operators had little knowledge 
of English. the thousands of com
puters imported by China could not 
be fully utilized. Many were merely 
employed to demonstrate office 
modernization. After repeated experi
ments. a way was found of incor
porating the invention into micro
computers. The product was named 
the LX Chinese card. About the size 
of two books. it can be strapped on to 
existing hardware and enable com
puters to be operated in Chinese. In 
addition. as soon as an operator 
types a Chinese character. many 
related vocabularies are displayed on 
the screen. thus helping increase 
work efficiency. 

Soon after it came into production. 
the LX card was awarded first prize at 
a Beijing computer competition. 
That was followed in 1986 by a prize 
at a national exhibition of computer 
applications. and in 1987 by another 
prize from the Chinese Academy of 
Sciences for technological progress. 
To date. the product has been 
updated eight times an<! is available 
in three models. Much favoured at 
home. it has sold well in Hong Kong 
and Singapore. 

To maintain its competitive edge. 
the company closely followed global 
trends. hearing that IBM had devel
oped new PS/2 microcomputers and 
put them into trial production in 
April 1988. the Institute immediately 
organized its senior scientists to 
develop a Chinese-English compa
tible system and put it on the market 
Even IBM voiced surprise at their 
high speed of innovation. 

Source: ··cruna·s Silicon Valley 1n the 
AscenclenC Betjing Revtn. 19-25 September 
1988. pp 15-18. 

cent of large- and medium-si1ed Stale-owned indus
trial enterprises had adopted a contract managemc:nl 
re,pon,ihili1y 'Y'lem. and mer 5.l per cc:nl of small 
enrerprl'•C:' had hc:en either lea,c:d to indi\ iduals or 
rc:leasc:d lo c11llect1\e ow nc:rship. Some: indicator' 
'how '1gnificant gain' in efficiency. l'or instance:. 
during the pa'I IO year,, the amount of energy u'ed 
for e\ery IOO million yuan rc:nminhi', worth of 
indi1,1rial outpu! fell hy ]ll per cent and 'tec:l 
con,umption dropped hy 2.l per cent. according to a 
recc:r.1 'ampl.: 'urvc:y conducted hy the State Statistical 
Rurc:au. 

The: numher of input materials distrihutc:d solely hy 
1he State: fell from 179 item' in 19i9 to 24 in 19>P. The: 
proportion of those: ite:ns di,trihut::d according lo a 
central plan has also dropped. For in,1ancc:. in I 9XX. 
the 'talc distrihuted 41l.X per cent of steel produch. 
4.l.5 pc:r cc:n1 of c1>al. 25.9 pc:r cent of timher and l.l.ll 
per cc:nr of cement. Th..: remainder of tho'c: product' 
were procured through the input market or the: 
"Uori10ntal Economic Association" networks. 

The reorgani1ati11n of State-owned enterpri'c:' meant 
that redundant labourer.. had to he: retrained and 
relocated. Today. rc1ughly 15 to 211 million workers arc: 
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estimated to be surplus labour. or I! to 15 per cc;tt of 
total employees in StatC-<.lwncd enterprises. The~• arc 
subject to rc:deplo~·mcnt in new s:ibsidiar~· projects 
that create producti\·e employment withi!l the State 
enterprises under a fixed-term labour contract s~·stcm. 
or in collecti\·ct~·,,wned (co-operati,·e) or e\·en pri,·ate 
enterprises. Between 197~ and 191!7. 70 million urban 
jobs were created. 40 per cent of which were in 
collccth-ely owned or pri,·ate businesses. 

According to the Sta~c Statistical Bureau. such 
reorganization produced dramatic changes: 

··Producti\·ity of State-ow·ned enterprises was 
8.1! per cent higher in the first half of 1988 
compared w·ith the same period last year. while the 
number of employees fell by 390.000-an unprece
dented phenomenon for many years .. [37). 

The issue of de,·eloping a Chinese-style capital 
market is still being debated although some experi
ments ha\·e taken place. such as the opening of stock 
exchanges at Shanghai and at Shenzhen (the special 
economic zone near Hong Kong). Some 6.000 enter
prises have issued share capital so far. and the sum of 
stocks and bonds reached 20 billion yuan renminbi 
($5.4 billion) as of August 1988. The main hurdles 
against a fuller development appear to consist of the 
framing of a system of propeny rights (that is. 
defining the ideological c<>ntent of Chinese socialism. 
or who can own what producti\·e assets. how much 
and how long) and the establishment of a stock 
market infrastructure (that is. setting up securities 
companies and exchanges. training personnel. passing 
laws to regulate trading etc.). 

In spite of the sig,1ificant progress made in reforms 
and industrialization during the past decade. difficult 
problems remain. At the micro-plant level. it is 
reported that factory directors face the so-called 
••three pests ... in the forrr 4 officials who resell goods 
in shon supply at 1 ..• .,rices. indiscriminate and 
arbitrary charges or requests for donations from local 
administrations. and frequent administrative inter
ference in cn!erprise decision-making. At the macro
level. policy makers have yet to master the administra
tive skills needed to control total money supply as well 
as government expenditure o\·erruns. For instance. in 
1988 the budget plan was to cul adminis1rati\·e 
expenses by 20 per cent. bu1 in the end 22 per cenl 
more was spent 1han in 1987. There was a maladius1-
mcnt of 1he inter-industry price struc1ure and a lack of 
adcquat~ physical infrastructure (such as transport 
and communication). lmpro,·ements were also needed 
to enable the market to function as an efficient 
resourc,. allocator among different industries and 
regions. Similar improvements in the 01her problem 
areas would provide a new dri\'ing force for the 
economy in future.• 

K. Concludin~ remarks 

The world economy is gmng 1hrough a transitional 
period wi1h two major imbalances which require 
correction. Or the one hand. financial imbalances 
raise the threat of a pcrmanen1 crisis marked by 

•('urrcnl dchale< on h•'" 10 apprnach 1hc •Ct111cnc1n1t ,,f rdnrm• 
arc •11mmar11cd 1n f[ 1H I. pp. 4hl -4hftl. 
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mounting C'lternoil debt in many countries. both 
dc\"cloped and de\·cloping. and b~ the lill'itoition of 
C'lchangc r;;.tc adjustment as a tool for impro,·ing 
trade and financial imbalances. On the other hand. 
tcchnostructural imbalances. as reflected in the dif
ferent rates at which innovation sharpens industrial 
competiti,·cn~ among major trading countries. arc 
being felt in the following ways: winners arc forcing 
losers to bear tremendous adjustment cosb ,lf plant 
closure and unemployment: there arc increasing threats 
of regional prot~tionism through the formation of 
blocs: and o\·erim·cstment designed to circum\·ent the 
effects of protectionism is contributing to global 
O\'Crcapacity in an increasing number of industries. 
Such m·erin,·cstment could lead to cut-throat competi
tion and dumping. which could in tum fan more 
protectionism and fcclint.s of insecurity. In shon. 
there is a danger of a \·icious circle. The strength of 
protect:onist sentiment. m·ercapacity and trade im
balances. if combined with a short-sighted contrac
tionary policy based on the fear of inflation. could set 
off trade wars and a world recession. 

An opposing scenari'l could also be en\isagcd. 
whereby the enlarged three regions of the EEC single 
market of 1992. the United States and Canada. and 
the alliance of Japan and the countries of Asia and the 
Pacific would ClN>perate toward correcting structural 
and technological imbalances. The possibility for 
sharing technology with trading partners looms large 
as an essential ingredient which ought to replace 
traditional technological nationalism. If the process 
were combined with more open trade. a positi\·c-sum 
game could pre,·ail. The world industrial econom\' 
thus faces a major choice. · 

But if the imbalances worsen. then the lo!>Crs mn 
be tempted to resort to protectionist strategics o.r 
contractionary adjustmenl or both. If Latin American 
and Tropical African debtor countries should be 
compelled to default. then the world financial s\·stem 
would face a real danger of collapse. . 

Bold new thinking is needed for the Latin American 
region. a way of thinking that emphasizes the need 10 
combine financial as!:istance to debtor countries with 
an injection of technology. In other words. recycling 
of technological resources is just as important as 
recycling of financial resources. The aim is to restruc
ture indu!'try toward greater efficiency and export 
compctiti\·cness. There is a need to redress the past 
practice of making 1he manufacturing sector the 
primary victim under an austerity programme. The 
region needs a coherent policy providing for tech
nology inducement and industrial restructuring. as 
well as a financial relief policy linked 10 the debt. 
Financial relief alone docs not automa1ically lead 10 
ind11strial rcvi\·al and restructuring. 

The Programme and Budget Committee of lJNIDO. 
al its 191!9 session. proposed a speci.ll regional co
opera1ion programme for the indus1rial recovery of 
Latin America. Suggested priori1y areas include: lhc 
production of capital goods, human resource dc:vcl
opmcnl. agro-industrics and 1hc application of bio-
1cchnology, clc:c1ronics and new materials 1cchnology. 
The main thrus1 of !he new programme is 10 slep up 
cffons Cowards economic and 1cchnical co-opcra1ion 
among developing coun1ries in lhe region, including 
cn1crprisc:-to-en1crprisc co-opcralion. consolida1ion of 



ind!lslrial acunues. and broadening of local lcch
nological capabili1ics-a painful. long-1crm lask. ~cl a 
prttondi1ion for resohing lhc chronic dcb1 problem. 

The manufac1Uring s«lor in Tropical Africa. like i1s 
Lalin American coumerpan. was originall~ designed 
for impon subs1i1U1ion. The majority of enlcrpriscs 
assembled imponed inputs wi1h imponed pans and 
machiner~. Expon ca;-nings from selling primary 
commodities financed asscmol~· upcr.uions and gllOds 
ranging from automobiles lo radio rcccinrs. lnpul
oulpul linkages wi1h domestic scclc>rs hne 1101 dc\·d
opcd sufficien1I~· lo wilhstand curlailed impons of 
inputs when cxpon earnings fall. As a rcsuh. lhe rale 
of capaci1~· u1iliza1ion in manufac1uring is ex1remely 
low· in man~· counlries of lhe region. 

An increasing awareness of lhcsc basic problems 
has in recent years made policy-makers re1hink and 
rc\·isc indus1rial devclopmem s1ra1egics iu the region. 
The new stratcg~· adrnca~ed emphasizes a shift to 
agro-based small- and medium-scale enterprises as an 
imponant elemenl in lhe industrial sector. The new 
strategy also includes a sclccti\·e rehabilitation of 
ailing industries. retraining employees and their 
trainers. and repairing deficiencies of institutional 
infrastructure so as to prO\·ide a more hospitable 
en,·ironment for the growth of the rehabilitated enter
prises. Along \1;ith other organizations such as the 
World Bank. UNIDO has been actively engaged in 
prO\iding much-needed technical co-operation for 
industrial rehabilitation in the region. 

I 
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m. South-South industrial co-operation for 
the development of industrial sub-contracting 
of parts and components 

Industrial gro>wth in the 25 years since 1964 has 
shown several quantitative as well as qualitative 
features. The quantitative features which have been 
highlighted in previous Global Reports have been the 
rapid growth in the first half of this period and the 
slow-down in the second half. This slow-down has 
especially hit developing countries. Though 'iome of 
them have broken through the development barrier 
and arc well on their way to joining the community of 
industrialized countries. the majority have been left 
behind and their industrial progrcM has been cur
tailed. Everywhere there is an urgent search for ways 
to resume rapid growth of the world industrial 
economy. 

One strategy for speeding up industrial growth in 
the developing economics is that of multilateral co
operation. Ever since its first Global Report. UNIDO 
has explored ways in which rapid growth in one pan 
of the world would benefit the rest. The first Global 
Report studied the potentialities offered by South
South co-operation while emphasizing that North
South co-operation was still the first best option. 
Subsequent Global Reports have rebutted the argu
mcn~ that industrialization in the South could have 
caused dcindustrialization in the North. Structural 
change has been yet another constant theme as both 
North and South have faced its effects. 

South-South co-operation is again the special theme 
of Global Report 1989/90 but now the emphasis is 
different. One reason for this is the increasing global
ization of the division of labour in manufacturing. Its 
early signs were confined to the Northern economics 
as the international movement of capital and .he 
pattern of technical change made possible a dispersed 
geographical location of the manufacture of compo
nent rans of a final product and its final assembly in 
different countries as dictated by costs and market 
size. While this has not yet happened in the South to 
any great extent, some Southern economies are at the 
receiving end of the overspill of this process. 

This move towards grobalization and dispersal 
represents a major reversal in the traditional pattern 
of industrialization. Over much of the previous 100 
years before 1975, it was vertical integration and 
locational concentration of production dictated by 
economics of scale which formed the principal techno
logical feature of industrialization. At present, al
though transnational corporations represent a large 
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concentration of financial assets in single firms, 
productioa is scattered. What is more, there is an 
increasing tendency to sub-contract the production of 
component parts. The sub-contracting of parts be
comes feasible because, on the one hand, the markets 
tor the final products (automobiles, television sets. 
computers) arc becoming even larger, while, on the 
other hand, the standardization of component tech
nology and specialization yields economics in produc
tion to the ancillary sub-contracting firms. 

The geographical dispersal of production, the sub
contracting of component parts and the economics of 
standardization and specialization arc the qualitative 
features of the new industrial economy. Those features 
can be exploited in a strategy of South-South co
operation. The need for such a strategy of co
operataon arises as much out of the low overall rate of 
manufacturing growth as from its very uneven inci
dence among the Southern economies. 

A. Conceptul lssaes 

Industrial activities are heavily concentrated in a 
handful of developing countries in the South, and a 
large number of developing countries seems to remain 
vinually untouched by the process of global industrial
ization. A cursory examination of figures, given in 
tables Ill. I to 111.3, reveal this disquieting trend 
vividly. The top 10 countries, in table Ill.I, accounted 
for over 60 per cent of total MVA of 116 developing 
countries, and the top 18 countries for nearly 80 per 
cent in 1985. But the absolute size of MVA may not 
reflect the degree of industrial development as well as 
per capita MV A. Using per capita MV A as a proxy 
for measuring the extent of industrialization, 53 de
veloping countries, about 45 per cent of the total 
sample, were found to be in the group with per capita 
MV A of less than S 100 in 1985, while the p-er capita 
M\' A of 19 developing countries remained within a 
range of $500-$2,500 (sec table 111.2). The imbalance 
is equally evident in manufactured exports, with the 
top five countries accounting for almost 60 per cent of 
the South's total manufactured exports and the top 
19 nearly 1hrce quarters of the total. Indeed, as shown 
in table 111.3, some 99 developing coun1ries together 
exporl not much more than the lop exporlcr among 
the developing economics. 
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Table 111.l. Kanufactur!na ••1-- Jded ln .:el.•.-~ed 
deYeloplag countries. 191S 

(~ill tons of dollars) 

Country or area 11VA fer capita 11VA 

----------------·-------
llrazll SI 019 421 
Ind la 21 942 ;a 
Republic of l[orea 24 219 517 

flexico 19 526 247 

Arcmtin. 17 9S4 517 
tqosla•ia 1S 140 6S4 
Saudi Arabia 13 769 l 193 
Turkey 13 320 270 

·an, Isl .. tc Republic of 12 197 219 
aldonesla l'- 432 7S 

Venezuela 10 SS6 610 
ttalaysia 9 281 597 

Rong l:ong • 696 1 S67 
Puerto llco I 166 2 366 
Philippines I 090 lU 

Thailand 7 696 150 
Colombia 7 417 2SI 
Singapore 4 310 1 614 

De•eloped .. rltet econoaies 2 007 692 2 SS4 
De•eloping econoaies 3S4 66S 144 

lml.tll: "'"'bo9k of Irulustrial Stninlca 1911 (UlfIDO publication, Sales Ito. 
E/F.11.III.£.5). 

111.2. Freqaeacy diauilnltl- of per caplu llYA 
of deTelopl11& coaatrle., 1915 

(Dollars) 

Per capita llYA a-lier of lflaber of oll 
dneloping econ-ies 
comitriea 

lelov 20 23 1 

20 - so 11 l 

so - 100 12 1 

100 - 200 23 l 

200 - 5:., 21 6 

soo -1 000 11 3 

1 000 -2 500 I s 

Total 116 11 

A•eraae per capita llYA for 
De•eloped .. rket econoaies 2 554 
DeYeloping econ-lea 144 

Percentace 
of total 

l9.I 
15.5 
10.3 
19.1 
11.l 
9.5 
6.9 

100.0 

~: Rarulb9ok of Irulvstrlal Statistics 1911 (URIDO publtcatSon, Sales lo. 
!IF .II. III .l.S). 

Ir> the next section the globalizaticn and dispersal of 
production in recent years arc surveyed. II is 
important to note that these fcatuics have arisen as a 
response to competitive pressures and the search for 
profit opportunities rather than as a result of ~omc 
normative plan for international co-operation. In 
section C the experience of selected industries is 
studied as pertaining 10 this process. As will be seen in 
these studies of the automobile industry and of some 
consumer durables and electronic products. some 
Southern economics arc already emerging as major 
actors. Bui if 1t1is experience is to be used for devising 
a Sou1h-Sou1h strategy. 1hc micro-economics of sub
con1rac1ing and the specific problems 1ha1 1hc less 

industrialized among 1he developing countries may face 
have 10 be looked al carefully. This is done in section 
D. Markel size rather than 1cchnological complexity 
of production emerges as the binding constraint. 
UNIDO"s feasibility studies show that the developing 
economics have 1hc ability 10 produce component 
parts of many of the products currently being out
sourced, bul 1ha1 they lack markets in which 10 realize 
economics of scale. This argues for a s1ra1cgy of 
pooling the Southern markets :and dispersing the 
production of components 10 spread iodus1rializa1ion. 
11 is in light of those considcrauons 1ha1 a i;1ra1cgy for 
Sou1h-Sou1h complcmcnlalion is outlined towards the 
end of this chapter. 
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Table 111.3. Top exporters of llUlufactures of the South. 1915 
(ftillior.s of dollars) 

Country or area 

Republic of lorea 
Sinaapore 
Bona Iona 
l!lrazll 
tlexico 
,..layala 
.&r1enUna 
Tballaad 
Indonesia 
India 
Pakistan 
Philippines 
Chile 
Peru 
ftorocco 
Colombia 
Tunisia 

Other deYelopina countrie_.1 
Total de•elopina countries 

ftanufactured exports 

29 i34.0 
19 399.7 
16 061.3 
15 024.2 
11 165.l 

7 937.9 
4 735.1 
4 515.9 
4 121.0 
4 109.4 
2 412.9 
2 401.1 
2 223.3 
l 455.6 
1 172.7 

931.5 
901.5 

29 617 
157 411 

bllill: Bar!lbook of Imlusnlal Statistics 1911 (U1'1DO 
publication, Sales llo. E/F.18.III.E.5). 
Econowist. 4 ts.rc:h 1919. p. 94. 
•' 99 deYelopina countries. 

B. Global prodlldioa aad iatenatioul sourcing 
of parts aad compoaeals 

The global network of industrial production has 
been expanding at an unprecedentedly rapid pace 
since the early 1980s. This funo:tamental change in the 
global industrial landscape is. in a great measure. 
reflected in the phenomenal growth of foreign direct 
investments in recent years by Japan. the United 
Sta~es and other Western European countries. In 
1988, United States companies invested about $42 bil
lion in plant and equipment in foreign countries. 
about 8 per cent of total fixed capital expenditures of 
SS30 billion. and that percentage has t.ccn rising for 
the past 1hrcc years (39). In 1986, .'apan's foreign 
direct investment made a quantum jump of 83 per 
cent over that of the previous year. from $12.2 billion 
to $22.3 billion of which $11.1 billion ~abou1 SO':;). 
were in industry and manufacturing (sec figure Ill. I). 
According to the 1987 survey of Japanese companies 
in foreign countries. S4 per cent of the manufacturing 
enterprises surveyed in Japan. 660 companies. estab
lished their foreign production bai.es in 120 countries, 
particularly in South-East Asia. Europe and the 
United States (40). The value of total world-wide 
foreign direct investment outstanding increased from 
$644 billion in 1985 to $7SS billion in 1986. an 
increase of 20.4 per cent or S 111 billion. which is quite 
substantial even after discounting the effect of dollar 
depreciation ((2). p. 19). 

There arc many reasons lor this ever-growing trend 
in global production. Transferring production abroad 
has been panly prompted by the changing paucrns of 

' 
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international comparative advantage. In recent years. 
dc\·cloping countries have become increasingly compe
titive in labour-intensive production. taking advantage 
of the disparities in wages while costs of transport and 
communication continued 10 drop and ~ome less 
formidable as trade barriers. 

Another major reason for actively seeking the 
internationalization of production is protectionism. 
Symptoms of prtltcctionism abound. They include. 
among other things. voluntary export restraints. or
derly trade agreements and anti-dumping clauses. 
Another example is the Omnibus Trade and Competi-
1ivcness Act of 1988 adopted by the United :ita''::s 
Congress. with particular reference 10 two clauses 
dealing with the control of foreign direct investment 
inflows and access to foreign markets by United States 
companies. Western Europe is also not immune from 
the suspicion of protectionism. Apart from the 
possible impact of the Single European Market Act 
( 1992) on international trade. many overt or covert 
trade barriers. such as the introduction of local 
content rules (requiring up to 80 per cent of value in 
local content). voluntary export restraints and anti
dumping clauses. arc already evident. The United 
Statcs-Cana:fa Free Trade Agreement, like Europe 
1992, could be another trade-diverting move. 

An additional driving force for intcrnationali1.ation 
is highly volatile exchange rates. in particular the 
drastic appreciation of the J::ipancM: yen and the 
dcutschc mark, and even of the currencies of ~me 
NICs such as the Republic of Korea and Taiwan 
Province, driving them to step up their overseas 
production. 
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Figure 111.1. J..,.n"• fcnfgn direc:t iuwestment. 1912-1916 
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The globalization of industrial production is 
spreading through both North-North and North-South 
linkages. but for different reasons. Dc\·cloped countri~ 
transferred largely low-skill\!d. labour-intensi\·e pro· 
ducrion. mainly in the form of assembly operations for 
export. while more highly-skilled operations were 
performed in developed countries. m an attempt lo 
take advantage of the low-cost advantage of developing 
countries in labt,ur-intensi\·e lines of production. 

Assembly operations arc mainly concentrated in a 
few types of manufacture-automobiles. electronics 
and apparel. Because of the rclati\·ely high \·alue-10-
wcight ratios. transport costs as a trade barrier seem 
less problematic for those products. They comprise 
numerous parts and components and can be broken 
down in different production processes. thus enabling 
manufacturers 10 separate labour-intensi\·e routine 
assembly operations from capital· and skill-intensi\·e 
activities. Developed countries could certainly respond 
10 the low-labour-cost advantage of developing 
countries by automation. But gi\·en the relatively short 
life cycles of many of these products with rapid 
inno\·ation and continuous technological ct>ange. the 
need for frequent changes in automation systems 
requiring a large fixed-capital investment and large 
production runs each time may deter them from 
pursuing this al•ernative strategy. 

In particular. production of consumer electronics 
products. automobiles. and certain high-technology 
electronics products such as semiconductors has been 
integrated vertically across North-South boundaries in 
reo;pon'ie to foreign competition for some time. For 
instance. there arc now 23 United States- and Japanc:se
owned integrated circuit plants in Malaysia which arc 
producing integrated circuit assemblies. More impor-
1an1ly. many of 1hese muhina1ionals. including 
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National Sc:micondi:ctor. Motorola and Intel arc 
integrating the so-called .. back end.. of industry 
im·olving the testing and assembly of integrated circuiis 
into the ··front end"" of industry which c tails high
tcchnology capital-intensi\·e wafer fabrication in which 
the circuitry of the integrated circuit is etch-printed 
on to a wafer of silicon. The main reasons for 
transnational corporations to integrate the front and 
back ends of the industry is 10 shorten the production 
and dcli\·c:ry cycles. making access easier 10 rapid!\· 
growing markets in East and South-East Asia as c:nd
usc:rs of semiconductors (( 41 ). p. 72). 

On the other hand. the main force dri\·ing the: North· 
North manufacturing im·es1men1 is the need to react to 
a risin!' wave oi actual or prosf>cctivc protectionism 
and to offset the nc:gati\·e impact of currency 
appreciation on trade. But the real underlying motive 
for the rush by many transnational corporations to 
manufacture: abroad is the pull of the: growing weal:h 
of consumers in Western Europe. North America. 
Jap:in and the: NICs. Overseas production is often 
innuenced by the nouon that exports permit .mty a 
1.imi!cd penetration of the: growing markets. and that 
.inly on-site production may enable: transnational 
corporalions 10 establish a sizeable share. 'iay 40 10 
50 per cent. of those markets. The trend l•>ward 
redeploying manufacturing abroad may indeed be 
profitable for individual companies, hut may spell 
disaster for the merchandise trade gap of the: economy. 
as is seen in the: case of the United States. 

A franric drive to locate: production oven;c:as is now 
no~·hc:rc more eviden: than in Europe where the: 12-
nation EEC is in 1he process of abolishing internal 
trade harriers by the end of 1992. Many United S!atc:s 
companies arc cager to e.stahlii;h European manufac
turing operalions because of the fear of "Fortress 



l'uwpc .. bhlCking man~ imp<lrb frnm tlUbidc: thi~ hugt: 
markc:L In fact. the: prc:~ncc: tlf l "nitc:d Stato-<.l\\n'-"\f 
lirm'!o in Eurtlpc •~ alrc:ad~ d11minant. \\ith ib fort:ign 
direct in\t::o.tntt:nt 'hlCL. m manufactures am<lUnting ;,; 
ar<lUnd $5-1 b1lli110 as tlf Dc:cc:m~r 19Sfl .. ·\t tht: t:nd 1lf 
19l'iS. Japanc:..c: m;mufacturing Cllmpanic:~ tlpc:rating in 
Euwpc had incr..-asc:d b~ I It> tll .:>9.:! from .:!7t> in 191\7. 
In the: first l\\•l mtlnth:o. nf 19S9. mllrc: than 50 
addilillnal maJllr Japant:sc: Ctlmpanies announ'--...d plans 
for nc:\\ manufacturing \l!nturc:s in Europe. Thnx 
major wuto used b~ Japan..-s..- nmtpanic:s penetrating 
Eurtlpean markets are direct im·estmc:nr. merger and 
acquisition and internal corporate rc:tlrgani1a1ions 
C(-1.:!). p. :!-I). What cllncc:rns Japan..-s..- manufacturers 
m•lSI is the EEC dtlClrinc: tlf .. reciprtlCit~ ··. requiring 
equal pri\ileges in mutual market!>. which is also a 
common fc:amrc: ,lf all trade negotiatillns between 
japan and th«: l"nited States. Resptlnding hl \·arious 
li.lrms of tradc:-rc:stricting measures. the Japanese ha\·e 
been stepping up their local production in Europe in 
man~ manufacturing industries. 

The currc:n: tr~nd lll\\ard locating production 
abroad as a sun·i\'al strategy is a phenomenon not 
unique to de\·eloped countries. but also beginning l•l 
appear in S<lOle :"ICs such as the Republic of Korea 
and Taiwan Pro\·ince. O\·erseas im·estments b:!i the 
Republic of Korea and Taiwan Pro\·ince are still small 
by United States or Japanese standards. but they arc 
rapidly increasing. In the ca...: of Taiwan Prmince. 
higher domestic labc.lur costs and currency appreciation 
were the main causes of the rapid growth of twerseas 
in\'--stments concentrated in labour-intensi\·c indus
tries. Tai\\ an Pr.wince has some 300--100 projects with 
a wtal investment of about SI biliion in Thailand 
alone. Taiwan Prm·ince·s tm:rseas im·estment grew at a 
remarkable rate: of XO per cent and 113 per cent in I 9M7 
and 191!1! rc:sp..-ctivc:ly [-13). 

The rapid growth of the Republic of Korea·s 
o\·erseas im·estmcnt has been prompted by its strategy 
of moving closer to markets and forestalling protec
tionism. especially in the EEC. although rapidly 
escalating labour costs and currency appreciation are 
also seen as an important contributing factor. The 
Republic of Korea's twersea'.\ investments at the end of 
June 19XM stvod at S 1.4 billion with 663 projects. hs 
in\·estments are concc:n1ra1ed in three region!>: North 
America (S5X7 million). North Africa and Western 
Asia (S317 million) and South-East Asia (SJ 10 million) 
[441. Howe\·cr. in the past two years. the Republic of 
Korea has been uneasy about .. Fortress Europe"". as is 
Japan. and most of the major business conglomerates 
of the Republic of Korc:a ha\'C established their 
manufacturing bases in Europe. On the other hand. 
because of rapidly rising wage cosh. offshore 
production by the Republic of Korea in 1he lower 
labour-cos! counlries of Soulh-East Asia will be 
expec1cd lO accclcrale in 1hc coming years. 

No single indu~1ry appears II> be more advanced in 
1he global integration of production lhan the 
automobile indus1ry. The ex rent of the mterna11onal
ization of au1omobile producrion is partly shown by a 
complex in1erlocking network of production and 
capilal in\'es1men1 among car producers in 1hc llni1ed 
Slales. Japan. Wcslern Europe. 1he Republic of Korea 
and Taiwan Province "" shown in figure 111.2. For 
inslance. 1he Daewoo Auronobile Company in lhc 

Republic of l'.tlrea is planning h> turn out 3 I0.000 units 
of the: Ptlntiac l.e!\tans 11\e-pa'!os«:nger cars in 191\9. out 
tlf "hich 210.000 units ar«: earma,ked for c:xporK 
Three foreign companies. lsu/U and ~issan in Japan 
and Gen..-ral !\lotors in the Unitc:d States. arc: linked 
\\iti1 l>ac:\\ll•> in prnducing the Lc:!\lans model. :"is:-.an 
11ffer:-. tc!\:hnoltlgy and Isuzu supplies kno~ked-do\\n 
sets hl Daewoo. while General Motors contributed 50 
p..-r cent of Daewoo ·s capital. Daewl'Kl export~ the 
assemblc:d Le!\lans hl General Motors for sale in the 
United States market. Gc:neral !\fotors also put up -11.6 
p«:r cent of lsu1U·s capital. while lsu1u supplies General 
Motors wi1h CBlJs csmall pass<!nger cars and small
and medium-si1C\i trucks) and engines. 

General Motors· world-wide linkages with car
makers are e\en more extensi\·e. Apart from ils 
connections with Daewoo and Isuzu. as described 
abo\·e. General Motors has also established a link with 
the Suzuki Automobile Company. which supplies it 
with CBUs Csmall passenger cars). General Motors. 
which owns .l5 p«:r cent. has a joint \·cnture with the 
\'oh·o Company producing heavy trucks in Europe. It 
has a similar arrangement with the Lotus Company of 
the United Kingdom. with the General Motors share of 
capital amounting Ill 66 p..-r cent. while producing 
luxury cars jointly with Pininfarina in Italy. 

As a vanguard for spreading the internationalization 
of car production. Japanese four-wheel kn•1cked-down 
units were assembled in 40 couniries. and two-wheel 
knocked-down units in 31 countries world-wide in 1987 
1[45). pp. 26-27). In particular. Japan established a 
dominant presence in 1he United States. the world·s 
largest market. All major Japancs .. automobile-makers 
manufactured their cars and part!> and componcr.ts. 
either independently or in joint \'entures with a local 
partner. They are Honda. Nissan. Toyota. Mazda. 
M!tsubishi. Fuji. Isuzu. and Suzuki.Total Japanese car 
production in the United States among them increased 
to 6.3 million passenger cars in 1987. from slightly o\·cr 
half a million units in 1983. although their truck 
production remained constant around I million units 
during the same period ([45). p. 25). 

Similarly. Japanese car-makers arc making con
siderable headway in Europe. where Toyota and 
Nissan are producing independently. On the other 
hand. many Japanese car-makers arc producing cars 
jointly with local partners. Honda and the Rover 
Group arc already co-designing and producing cars in 
the United Kinizdom. Mitsubishi Motors and Daimlcr
Hen1 arc p1annmg 10 produce commercial ' :tides at a 
Daimler plant in Spain. Isuzu. partially owned by 
General Motors. will produce recreational vehicles in 
the United Kingdom. Mazda is considering purchasing 
a plant from the Spanish Statt run commercial car
makcr EN ASA. while Fuji Heavy Industries. maker of 
Subaru. is reported to be negotiating ajoinl produc1ion 
agreement with Vol\'o. 

The global intcgra1ion of manufacturing final 
products may also bring about a parallel development 
of globalizing the production of parts and components. 
ln1crna1ional sourcing of parts and components. 
par1icularly those with high value-lo-weight ratios such 
a~ auromobilcs and elcclrical and electronic pans and 
components, has been growing rapidly in 1he 19!!0s. 
Many major automobile components such as engines 
and transmissions arc heing produced jcintly among 
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Figure 111.2. lnt•r·tlrm llnkagH among car·m•k•rt In th• Unlt•d Statf'1, Japan, WHtern Europ•, Republic of Korea andT1lwan Provine• --.... -I i'fn.o:4, I 
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big car-makc:rs scattereJ all •>\er 1he world as alre;id~ 
sh•m n in figure 111.2. The r;ipid grow 1h ,,f intc:rnati.m;il 
trade in some sdecled p;irts and C•llnp.ments for 
dec1ric;il ;ind ekc1n1nics product- and ;iu1tmwhiles can 
be discc:rned in t;ihk 111.4. :\fost ,,f 1he itc:ms in t;ihk 
111.4 n:gis1en:d a remarbbk gr,>wlh betwec:n 19S2 and 
19Sfl. e\en with all•>v.ancc: being made for mtla1ion. 
Am.mg nlllst rapid!~ gn>wing c,>mp,>nents are s\\ itch
ing gear. resistors. tde\isi•lfi piclurc: lubes. di,ldes. 
micn>circuits and C•>ndensers. 

One dear mc:asure ,,f the rapid gr•H\ 1h ,,f global 
pr,1ducti,1n and 1rade of parts and C•>nlp•>nents is 
pro' idt:J b~ l' nited Slates imports of' a nous parts and 
c•>mponents under Cnited States Tanff items SOti.30 
and X07.00 chenceforth X0ti/l!07l. which permit the 
dul~-free re-entry ,,f t:nited Stales components sent 
ahmad for prncessing or ;issembly. Basically. XlltdO 
permits 1he reimpMts of fabricated. but unfinished. 
produc1s in the l 'nited States f,>r further pwcessing. 
while xtrroo permits •lfll~ the assembl~ of finished 
g•1ods for re-e:1.port 10 the t:niteJ States for final 
C•lflsumption. What is most rde\·ant for the present 
analysis is Tariff item XlltdO. but separa1e statistics 
were n•1t a\ailable and 1able 111.5 represents the 
combined statistics of items Xllfl/Xll7. anJ only for 19ti9 
and 19!!2. 11 is dear from table 111.5 that l!Oti/!!07 
imports are largel~ dominated b~ molllr \·chide-; ;ind 
parts. semiconduc1ors and parts. and. to a lesser eittent. 
by 1ele\·isi rn recei,·ers and parts. office machines and 
parts. and textile products. It is w.1rth noting that 
almost all the motor \chicles and parts i:nports came 
from dewloped countries. with almosl ;;ii the ,1ther 
l!OMX07 if'lports frnm developing countries. 

Although the most recenl sta1istics :lvailable were for 
19X2. which are somewhat outda1ed. lJni1ed States 
imports of l!Oti/807 items from developing countries 
showed a phenomenal gmwth in all 11 majt1r producl 
groups between 1969 (the year in which 1he Tariff 
M06/!!07 programme s1arted) and 19l!2. lJni1ed Stales 
imports of semiconductors increased almost 1hirtyfold 
from S I06 million to S3. I 3 I million. tele\·ision receivers 
and parts over tenfold from Sl!7 million to $943 million 

and •>!lice mach1!".<!' parts alm•1'1 cigh1 11me' frt>m $ ICIO 
"' S .. M millilln during 1hc: peml<l. t:k\c:n pr,lJ111.:1 
gr,>ups. as a \\hllk. sh.>wc:d a dramallc mcrc:asc: ••I 
nearl~ th1rtc:enfold hc:tween 19ti9 and 19S2. an 
e\tra,>rdinar~ gwwth e\t"n aflc:r ;i!l,>wing f,,r intlat1t>n. 

h shlluld be: nnh:d that a dras1;·: upsurgc m man~ ,if 
thc l 'ni1c:d Statc:s Sllti/~O"." ;mp••rh was pr•>mp1c:d h' a 
respnnsc: ,,f l "nit~d Stales manufacturers h> J;ipanesc 
competition. This 1s particular!~ true ,,f semic.mduc
tors and tele' ision sets. Large-scak assemhl~ of l 'nnc:d 
Slates semiconductors and parts production began m 
South-East Asia as a response In low -cnst transistnr' 
imported frnm Jap:m. Lit..ewise. 1he l"nited S1a1es 
tek,·isinn industry was hc:avil~ affected h~ Japanese 
compeliti•>n. :\,;a suni\al strategy. l'ni1ed States firm-. 
moved many ,,f their assembl~ operations. and t"\en 
parts and C•lmponents productions. to :\te:1.ico. Taiwan 
Pr,n·ince. and. later. to Singapore. 

The impac1 t1f global integratitm ,,f manufacturing 
on lhc: e:1.porb ,1f parts anrl C•lmponents of snme 
indi\idual countries i~ quite pronounced. For instance. 
exports ,1f ;:lectrical and electronic parts and cllm
ponents from the Republic of Korea grt"\\ mer 
fortyfold from S IOJ m%on in 197::! to S4.23 I million in 
19!!7 (4fl). while exp.ms of automobile part-. and 
comp.ments gre" al an a\·eragc rate of about 25 per 
cent per year from s.n million in 1979tos165 million 
in 19l!ti. with export items increasing from 5!! to I 8X 
betwc:en 1972 and 19l!ti [·HJ. Japanese performance:. in 
this regard. is equally remarkable. Japan·s c:xports of 
parts and componenl-. of passenger cars douhkd in 
only tW•) years from S5.22R million in 19!!5 to 
SI0.714 million in 19X7. although a large part of this 
increase is due to ~en apprecia1ion I[ 45 ). p. 5 ). By 
contrast. Japan·s c:xports of parts and compt>nents of 
home appliances grew aim.1st 21

,: times from 22. 76~ mil
lion \en in 19!!2 to 55.6!!9 million yen in 19X5. but its 
exports steadily declined after the 19!!5 peak to 42.494 
million ~en in 1986 and 35.757 millinn yen in 19X7. 
reflecting Japan\ accdc:ratcd O\ersea, rc:deplo~ment nf 
production of parts and componcnh !<1 lo"-wage-cost 
areas particular(~ in South-Ea~! Asia. as p •• 11 of a 

T.itl• 111.4. Vorld tr..te of s.1.ct~ puts and c-ttits. 1982 and 19116 
("illions of dolhrsl 

SITC I tfOI llllPOrts l"'Ports P•rcent1ge £•ports l •ports 

1982 1986 chan<J• 1'182 1986 

----------·-- --------- ------·----- -- - . ---------
171 .1 Switch9ur 10 249 15 025 46.6 10 8JO 14 4)~ 
772.3 f'\atd. v1r11bl1 r11istors l 097 1 S46 41.0 %5 1 419 
776. l Television picture tubu 1 161 l 902 63 5 1 11i2 2 102 
776.2 0th•• •l•ctronic tubH 92'1 993 7.9 702 1 llS 
776.3 Diodes. transistors •tc. 2 7S1 4 375 59.0 2 857 3 818 
176.4 Electronic •icrocircuits 7 999 14 «() 50.5 s '~' 13 9116 
718. l IAtt•rles. acc.-lators z 286 3 054 )).6 2 200 2 747 
778.) Electric h•ps. bulbs 1 678 2 374 41.5 1 H2 1 132 
778.l AutOOIOt ive •lectroni c 2 775 3 377 21. 7 2 440 3 606 
778.84 £1•ctrica1 condensers 1 5C)1 2 387 so.o 1 518 1 178 
784.1 llotor v-'ilcl• chassis 1 428 I 710 20.5 9?7 1 1?4 
785.19 Parts of 110tor cycles, 

scoot~rs etc l 464 1 981 35 4 1 l1S 1 697 

----------·-----· --- ---· - -------
00"' l!!ltml1!0!ll1..1!1.!!Lllt.1\.J.!.!.u .. l'.t1•!19.Q!LJ2~. vol. II (UnittdNations, S1hs N1. £/F.Rff.•vll.Zl. 
11!!111: Dita refer to world •arktt econooilts only. 

Pf'rCtntll)@ 

ch1n9e 

H. 3 
48 1 
80.9 
58.9 
31.6 

161.) 
24.9 
S8.9 
41 a 
so 1 
1?. 7 

29 1 

Con•trslon of values frooi national currenclH Into IJnlt•d ShtH dollars dont by currtncy con•••sion hctors bos•lf on 
ofhclal •oc~an99 "tH. CurrenclH that are s~ject to fluctuation••• converted by usin? w•i9httrl ,.~.,?• • oh1n9• 
rates, which art 1101tly furnished by the International llonetary Fund. 
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Table 111.S. Se•ecled significant groups of products laported 
under United States Tariff Items 806.30 and 807.00, 1969 and 1982 

C"llllons of dollars) 

Product group 1969 1982 Percentage 
total total change 

"otor vehicles and parts 771.3 (42} 8 360.8 (46} 1 ooo.8 

Semiconductors and parts 106.2 6) 3 131.5 (17) 2 948.7 

TdeYision receivers 
and parts 87.1 ( 5) 943.3 ( 5) 1 080.3 

Office m£chlnes and varts 96.9 S} 764.0 ( 4) 788.4 

Radio apparatus and parts 51.1 3) 299.7 2) 586.5 

Textile products 34.8 ( 2) 649.7 ( 4} 1 886.9 

Equipaent for making/break.Ing/ 
6.5•' connecting electrical circuits 263.9 (1) 4 060.0 

Electrical conductors 4.2•' 244.4 ( 1) 5 819.0 

"otors and generators 1.1•' 220.2 ( 1) 2 859.7 

Internal combustion 
engines and parts 16.l (0.9} 212.5 ( i· 1 319.8 

Game aachlnes and parts 0.1•1 211.J ( 1) 30 185.7 

Total, 11 product groups 1 112.6 (64) 15 301.3 (84) l 293.9 

Tota!, •ll 106/807 imports 1 831.8 (100) 18 275.5 (100) 993.9 

~; Adapted fr09 table 2.3 in J. Grunnvald and l. Fl ... , Th1 ~12:1111 
[l'i2rt: £2[1i&n 611111l!lX in lD~IDll~iRDll I[l~I (Washington, D.C., Brookings 
Iutitlon, 1985), p. 17. 
J!2li: Perc~ntage of total in parentheses. 
1/ Lesa than 0.5 per cent. 

strategy designed to cushion the severe impact of post-
1985 yen appreciation and to avoid rising trade 
frictions [ 48]. 

Today. international sourcing of parts and com
ponents is a familiar feature of the manufacture of 
passenger cars. despite intensified cffom of both 
developed and developing countries to increase the 
domcstic-contcni ratios. For instance. in the case of the 
model Pontiac LcMans. a car produced by Daewoo 
Aurorr.obilc Company of the Republic of Korea in a 
joint vcntl·rc with General Motors of the United States. 
almost 90 per cent of all parts and components were 
produced locally in 1988. although this ratio may tend 
to grossly overstate the true domestic content, since the 
import content of various parts and components 
assembled locally is not countcct. The remaining IO per 
cent of parts and components were procured from 
various countries as shown in ta~lc 111.6. There arc also 
70 other knocked-down imported parts (not shown 
here) earmarked for local production to be completed 
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before 1990 as part of the Government's overall 
localization programme. Table 111.6 shows the sourcing 
,,f automobilr parts and components from eight 
d,ffcrcnt countries, but three countries. namely Federal 
Rcpi:blic of Germany, United States anel Japan. 
dominated the parts and components supply. 

The automobile industry is important in another 
respect as well. Just as the collon textile industry was 
the route by which countries embarked on the 
industrialization process in the nineteenth and early 
twentieth centuries. the automobile industry is the key 
to late-twentieth-century industrialization. In the next 
section. the experience of Japan is examined as well as 
that of some NICs. Yet another clutch of products is 
consumer electronics and consumer durables. The 
transistor. the television. the computer and the 
refrigerator arc everywhere symbols of having arrived 
at a sophisticated standard of living. They also reveal 
interesting paucrns of globalization and intcrnationai 
sourcing. 



Table 111.6. Selected i•ported parts and components for the assembly 
of L~s passenger cars in the Republic of Korea, 1988 

---------------

Group Item Import source 

T/axle Transaxle, A-G/S Japan 
4- and 5-speed 

Steering Steering Knuckle Japan 
(casting) 

Body electrics Antenna A-auto Japan 
Axle •nd 
suspens~on Grooved ball bearing Japan 

Engine LPG PUxer A Japan 
Engine Hose-air cleaner Germany, Federal Republic of 
E~ine Catalytic converter Australia 
Engine EXH 02 sensor United States 
Engine Bearing Germany, Federal Republir Of 
Axle and 

suspension Height adjuster A Gtrmany, Federal Republic Of 
Engine Ball - 11 Germany, Federal Republic Cf 
Engine EGR valve Canada 
Engine s/w A-sensor, oil Germany, Federal Republic Of 
Engine Pressure plate Austria 
Engine Screw cap (surge tank) Germany, Federal Republic Of 
Engine Screw cap (fuel tank) United States 
Engine Ball-8 Germany, Federal Republic of 
Engine CAii follower Germany, Federal Republic of 
Engine Key valve spring Germany, Federal Republic of 
Engine Rotary cap A-valve Germany, Federal Republic of 
Engine Hydraulic lash adjuster U•lited States 
Engine Control unit A--MSTS Singapore 
Engine Check valve United ltingdom 
Engine Pierce nut Germany, Federal Republic Of 
Engine Valve-idling control Germany, Federal Republic Of 
Engine Vacuum sensor United States 
T/axle Worm-gear, ::.-D-driven Germany, Federal Re~ublic Of 
Axle and 

suspension Torsion profile-RR/axle Germany, Federal Republic of 
Axle and 

suspension Hollow bumper Gernany, Federal Republic of 
Axle and 

suspension Inclined ball-bearing Germany, Federal Republic of 
Electrics Bulb-12 V, 0.5 W Germany, Federal Republic of 
Electrics Bulb-12 V, 1.2 W United States 
Body Split sleeve Germany, Federal Republic Of 
Air conditioner Air-conditioner control A Gen:any, Federal Republic of 
Air conditioner Cut off s/w A-compressor United States 
Air conditioner Pipe A-liquid Germany, Federal Republic of 
Auto T/H Auto TMS United States 
Body Gas-operated spring Germany, Federal Republic of 

~: Korean Automobile Industry Association, 1988. 

C. Selected industry studies 

I. Automotive Industry 

(a) The role of automotive indu.my in indu.rtrialization 

The automotive ir ·1ustry has been traditionally seen 
as one of the most strategic and favoured manuf~:
turing sectors targeted for development in many 
developing countries. The reasons for the priority 
choice of the automotive industry in planning 
industrial development are manifold. One reason is its 
balance-of-trade implications. To meet the transport 
needs of a growing economy, imports nf motor vehicles 
may have to be increased, and the trade gap may widen 

in the absence of import !>Ubstitution. Another is that 
the domestic production of cars enhances national 
prestige and symbolizes the nation's industrial prowess. 
However, fundamental justification for launching the 
automotive industry in developing countries centres 
around three interrelated elements-industrial linkages, 
employment creation and technology diffusion. 

The automotive industry is typically regarded as one 
of the most integrated industries with strong backward 
and forward linkages. Automotive manufacture re
quires, as inputs, a wide range of industrial raw 
materials such as iron and steel, rubber, glass, paints, 
plastics, aluminium etc. and a whole host of machines, 
tools and equipment to pror' ce a myriad of parts and 
components and to a~ .nble cars. Automotive 
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manufacture induces the de\"elopment of numerous 
sen·il."e-related activities. Most important. forward
linked demands p~rtain lll oil refining. who~esale and 
retail of refined oil producb. transport-related sen·ices. 
sales and maintenance of cars. parts and components. 
finance and insurance. In fact. some de\·eloping 
countries 1for example. Indonesia) acti\·ely pursued the 
local manufacture of motor \·chicles as part of a broad 
industrial policy lll foster the growth of metal and 
machine-tool industries as "ell as the de\·elopment of 
basic industries such as petrochemicals. iron and steel. 
foundry and forging. It is based on the premise that 
local production of numerous parts and components 
would stimulate the development of those industries. 

The most significant aspect of de\·eloping auto
moti\·e manufacturing capacities is that the motor 
\·chicle industry offers the maximum potential for the 
ancillary firm development. and hence employment 
generation through sub-contracting to small- and 
medium-!>ized firms. and at the same time facilitates 
inter-firm technological diffusion. Automotive pro
ducts. whether an automobile. a scooter. an engine or a 
transmission. are composed of numerous parts and 
components. and therefore provide considerable scope 
for vertical inter-firm linkages of parts and components 
suppliers. For instance. a typical completely knocked
down unit consists of about 20.000 parts. many of 
which invoh·e different production processes. 

The potential of the automotive industry for 
generating employment and forging inter-industry 
linkages could well be illustrated by the estimated 
economy-wide employment impact of the automotive 
industry in Jap:-n as depicteci in figure Ill 3. In 191!6. 
about 5.550.000 people worked in the automotive
related industries. accounting for about 10 per cent of 
the country's total employment. The automotive 
industry itself employed 753,000 people, of which 
192.822 we!"e for assembly operations, 503.931 for parts 
and components manufacturing and 55.891 for car 
body and accessories. It is especially notable that 
employment in parts and components manufacture 
accounts for 67 per cent of employment in the 
automotive industry proper. the largest source of 
employment. Moreover. the average employment 
multiplier of automoti\"e manufacture seems to be 
around 7.4 (5,550 7 753). implying that each job 
created in automotive manufacture may induce over a 
sevenfold increase in employment. economy-wide. So 
far as the sectoral impact is concerned, the greatest 
impact is felt in transport services with a multiplier of 
about 3.5. followed by sales and maintenance with a 
multiplier of 1.5. By contrast, the employment impacts 
of automotive manufacture on raw materiab ind·1s
tries, and business related to refining, distribution, 
finance and insurance were sh,>wn to be less 
pronounced with a multiplier value of less than one. 

Undoubtedly. the recent Japanese experience may 
not be relevant to the general conditions which prevail 
in developing countries today. In particular. to 
maximize the linkage effects of automotive manu
facture. as evidenced by the Japanese case, usually 
requires the presence of mature basic industries and 
relatively sophisticated capital-goods industriei; capable 
of designing processes to produce parts and com
ponents not only for au1omo1ive manufacture, but for 
all other industries. Prior to the advent of tne 
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automotive industry. the United States and Japan had 
already de\·eloped a broad industrial base to manufac
r ure a wide: range of standardi1ed parts and 
components for other manufacturing industries. As a 
result. car production was designed to fit the e:1.isting 
structure of parts and components productinn nr 
process technolugy. 

In most developing coun1ries. the underpinnings of 
basic industries and machine tool in~· •ries for 
automotive manufacture are either \"irtually absent or 
rudimentary. It would seem an enormous. if not 
impossible. task for any single de\·doping country to 
embark on a simultaneous development of a large 
number of supporting industries as an alternati\·e to 
importing all parts and components for assembly 
operations. South-South industrial co-operation could 
play an important role in o\·ercoming this initial barrier 
to automotive manufacture. The diilicult task of 
building ur; the basic supporting industries as '·'ell as 
the manufacture of required parts and designing 
processes could be di\·ided in a complementary manner 
among a group of developing countries according to 
resource endowments and technological capacity of 
indi\·idual countries. Co-operative endearnurs of this 
sort. through co-production across national bounda
ries. seem essential. since basic industries such as iron 
and steel (including foundry. forging and casting). non
fermus metals and chemicals are extremely capital
intensive and require sophisticated maintenance and 
operational technologies. 

(b) A shiji 1~f emphasis on parts and compont'nt.1 
speciali:ation from the car a.uemhl_r 

Almost every developing country has a cherished 
dream oi making its own national car. But the business 
of making cars is very capital-intensive and technically 
complex. and abov'= all needs a large market to produce 
them at internationally competitive prices. A large 
number of developing countries do not ha\·e a d,lmestic 
market large enough to justify such an undertaking. As 
shown earlier. in some cases. car-making seems hardly 
viable. even when several developing countries po.>I 
together to form a larger common market. 

Export l>ptions to circumvent the small domestic 
market cm1straint may seem equally bleak for most 
developing countries. A few developing countries such 
as the Republit: of Korea and Mexico, with low labour 
costs. are penetrating the low-price end of the market 
in developed countries, particularly in the United 
States. replacing Japan as the traditional leader in this 
segment of 1he market and forcing it to y,o upmarket. 
The market for low-priced cars is r.rice-sensitive, 
fiercely competitive and often satun•.ed. Successful 
exporters of low-priced cars from developing countries 
usually enjoy not only large home markets, but also 
supportive Governments and skilled work-forces 
capable of applying and adapting foreign technology. 
along with growth experience in manufacturing other 
goods. Only a few countries fit that bill, perhaps the 
Republic of Korea. Mexico. Brazil India and 
Yugoslavia. 

Although prospects for making its own national cars 
may appear dim for ma'ly developing countries. there 
seems to be ample room for them to find profitable 
niches in parts and components markets. Many good 
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Figure 111.3. Employment Impact of the automotive Industry of Japan In 1918 
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rea.54.•ns can be found for pursuing a South-South 
.:omplcmentation scheme for parts and components 
production. First. automoti\·e parts and components 
manufacture is likel~ to be more labour-intensin~ and 
add higher \·alue than man~· other industries. thus 
contributing to greater job creation and economic 
growth. The experien1."C of the Republic of Korea 
1."Crtainly confirms this observation as shown in 
table Ill. 7. Ti1e capital-intcnsit~ of parts and compo
nents manufacture. as measured b~ capital assets per 
worker. although steadily climbing from 17.320 won to 
25.06 7 won between 1982 and 1986. was lower than 
that of car assembly. at slightly o\·er one third of 
capital per 11.·orkcr used in car asscmbl~ in 1986. In fact. 
the capital intensity of car parts and components 
manufacture was lower than any other industry listed 
in table 111.7. including m:ichinc tools and electrical 
and electronics industries. On the other hand. i1 was 
consistently most labour-intcnsi\·c among the indus
tries compared. while producing the highest \·aluc 
added to output ratio during tl-;;; period. In fact. pans 
and components manufacture was almost three !imes 
as labour-intcnsi,·c as car assembly in 1986. while it 
generated twice as much ,·aluc added as the assembly 
operations. The last obscn-ation is not surprising. since 
many of the parts arc of high ,·aluc added. for instance. 
gearboxes or axles. where a large amount of labour is 
required to transform a mass of steel into a component. 

It was noted in the preceding section that. as th-:= ~r 
indusiry is accelerating the process of global produc
tion. prompted by falling trade barriers. advanced 
communications which allows companies to run 
globally. and intensified competition world-wide, the 
markets for automoti\·c parts and components arc also 
being globally integrated at an equally rapid pace. 
Components and materials usually claim the biggest 
share of the ex-factory cost of a car. often as much as 

50-60 per cent. compared with about 20 per cent for 
direct labour costs and the remainder for other 
o\·crhcads. Gi\·en intensified O'mpetition among m;jor 
world car-makers. little wonder that the business of 
outsourcing is also undergoing a fundamental change. 
National sources are no lt>nger fa\·oured. bei.-ausc of 
their proximit~-. m·er foreign sources. As a sun·i,·al 
strategy to dri\·e down production costs. the world"s 
major car-makers arc incrcasi.1gly outsourcing parts 
and components from South-East Asian and Latin 
American countries. where labour costs arc lower. 

Today. many auto:noti\·c components arc being 
produced and traded 'irnrld-widc as final products. and 
hence many big component manufacturers with world
wide reputations arc emerging with special competence 
in certain areas. such as Bosch of the Federal Republic 
of Germany in electronics and GKN of the United 
Kingdom and Easton of the United States in 
transmissions. These component-makers arc posi
tioned to operate on a global scale like car-makers. and 
the global markets for components arc likely to be 
dominated by three or four dozen big-name companies 
equipped with special know-how and resources to meet 
the global challenge of car manufacture. 

It seems ob,·ious. howc,·cr. that not all the parts a.1d 
components markets arc easily accessible to developing 
countri('S. The manufacture of major components like 
engines and transmissions requires enormous capital 
im·cstmcnts and complex technology. and hence may 
be beyond the economic and technological reach of 
many developing countries. For instance. the manufac
ture of a gearbox may require an initial capital 
investment of about $500 million to design and equip a 
factory for prodi:ction. as well as sophisticated 
technical know-how. It seem!' crucially important, 
therefore. to identify and concentrate on niche markets 
for South-South industrial co-operation. where de-

hble 111.7. Production ci..racteristics of selected 
industries in the Republic of ltorH 

Yeu lte11 C•r Hs-ly ,..ch;ne tools AutOOIOt; •t Ehctric•l ~nuf•cturing 

P••ts •nd •nd electronics 
CO!lpO!!ents indl11l!Y 

1982 C•pit•l intensityi/ 48 766.6 29 156.1 11 )19. 7 I) 600.l 24 189.6 
l•bour content!!' 1.1 13.S 18.9 12 .2 8.7 
V•lue-•dcled r•tiol!1 21. 7 28.7 16.6 26.4 21. 1 

1983 Capit•l intensityi/ 47 649.0 19 898.S 16 693 0 IS 326 I 26 )47 .6 
Ubour cont ... tl!1 9.1 13.S IS.2 11.4 8.7 
V•lue-Mlded r•tiol!1 23.9 ll .O 16.0 24.S 21. l 

1984 Copit•l int..,sltyl/ S9 OSS.9 12 126.2 19 417.4 19 Sl9.0 2S6ill.8 
L•bour cont~•"' 7.3 ll.6 14.7 10. 7 8.4 
Y•lue-add...t ra~1ol!I 24.) 28.1 )1.) 21.0 21.0 

19SS Caplt•l lntensltyl1 6S 682.7 39 lSS.S 20 617 .2 24 186.6 ll 72S.O 
l~r contentl!1 7.1 12. 7 14.7 10.2 8.s 
Y•lue-Mlded ••tlol!1 22.) 26.S )2.4 22 .l 21.6 

1986 Capl UI lntensltyl/ 7l 16) .0 41 942.9 2S 066. 7 12 )91.4 )4 ~74.4 
l•bour contentl!1 4.8 11.S 13.9 12 .a 8.4 
Y•lut-•dded rat1ol!1 I). 7 2S. l )0.1 21. s 26.9 

- ------ ----·-----
S9v.!u: Sant of Kor11, f!n1nc!tl Sut....,.t A.Y.!.n!J, various •nnual lssuts. 
!lltlt: Caplt•l lnttnslty •total HHts ptr worttr; labour conttnt • hbour cost u p1rc•nt191 of total cost: 
valut-addtd r•tlo • value udtd H Pt•centage of toUl cost. 
11 Thousands of - . •t ,trCtnU99. 



\eh1ping O:<llmtric' ..-,1uld c,pe..-t 1<1 ..-.. mpete best in 
\\t1rld marl.:cb: namdy. in pr.1du.:ing part" and 
..-.in1p..1ncni... at the l•'"~...,t ..-,•sh with,1ut ..-.in1pr.1111i-.ing 
the stringent 4uality "tandards of the world marl.:cts. 
h1r instan.:c. '.\tabysia. c4uipped with probabl~ .me of 
the bt.-st rubbc:r 1c..-hn,1l,1g~ .:cntrcs in the \\••rld. may 
ha\C a .. ·,1mparati\e ad\·antagc in the manufa.:ture .,f 
pan,, mau~ from natural rubbc:r. 

One fruitful \\ay to sec!.: p..itcntial .:andidates for 
S<luth-South .:omplementation \\tlUld be: to tal.:c ... 10.:I.: 
,,f pan-. and ..-.1111p..1ncnts whi.:h arc .:urrcntly bc::ing 
pr.idu.:oo by dc\·doping .:ountrics. and .:omparc their 
d,1mes1i..- pri.:~-s with their import pri.:es. Ob\·iously. the 
pi.:turc \·arics drasti.:all~ fr,im .:ountr:. to .:ountry. For 
instan.:c. I\\•' sets of pri.:es arc .:ompared for spare 
parts manufa.:turc in '.\1alaysia in table Ill.I<. Gcne!"ally. 
lo.:al pri.:es ..-,1mpare fa\ ,1urably with imported t1ncs. 
whi.:h ••n the a\·crage .:o~t three time!'> as much as lti..-al 
parts. Howewr . .:onsidcrable pri.:c differentials shown 
here \\ere largely attributable to the 4uality diffcrcn.:c. 
For instance. nb\·iously. the 4uali1y of an original 
Toyota c\hau ... 1-silen.:er is superior lo a lo.:ally 
manufa.:tured .me. The same applies 1t1 fan bc:hs and 
BBC cables. But. in other .:a:.cs. su.:h as engine 
mounting .... oil filter!'>. filter elements and bral.:c-pads. 
the 4uali1~ differen.:e is not ob\iou .... and hen.:e the 
pri.:c differentials may be due 10 monopoly pricing of 
the imp..irted parts. 

B~ c<1ntras1. experien.:e ,,f the Republic of Korea 
showed the pri.:es of domestically produ.:cd parts and 
.:omponents in 1976 on the a\erage about 50 per cent 
higher than imptlrted ones (table 111.9). Some items. for 
c-\amplc. water pumps. propeller shafts. coil springs. 
and rod a ... semblies .:ost less than imported parts and 
hen.:c \\ere cost-.:ompetiti\c. In fact. the bull.: of parts 
and components listed here cost slightly higher 1han the 
impMted items and hence could be: potentially price
.:ompetiti\·e if quality ... 1andards arc met. The ex.:cptions 
were onl~ a few items -;u.:h as metal bearings. steering 
and bral.:e assc-mblic-~. alternators .... par!.: plugs and 
-;tarter molors. 

Ta bk II I. Ill provides another e.\tremc .:a~ of highly
pri.:cd lo.:al parts and .:omp..mcnb made b~ Thai 
manufa.:turcr.- for a t~ pi.:al .lapaoc ... c small pa!'>scngcr 
.:ar a" .:nmpa:-cd \\ilh .:ompletely l.:n.i.:kc:J-d,1\\n parb 
C\'aluatcd at .:.i.f. \alucs sampled by the Thai Ministr~ 
of lnduslr~. The .:ar battery j.,. the onl~ item whose C•'"l 
is 1,1wer 1han the imp•irtcd one. Other parts prmcd 1t1 
be:. ''" the a\'eragc. three rime-. more c:1.pensi\·c than 
.:ompktcly lrnti..-1.:cd-down items. 

These results must ob\'iousl:. be: interpreted with 
great .:au1i.m. L.i..-al pri.:cs .:ompared in the abtl\e 
table" arc not constant. but .:hangc frc4ucntl~ 

ac.:ording to the e\pansion of production s.:ale or the 
type ,,f machine usoo. Also. domesti.: .:osts .:an be: 
affected by a change in the impt>rt duty on ra\\ 
materials and ma.:hines. or by the {j,wernment's 
preferential ta\ treatments for hi..-al production. 

In general. lti..-aliy produced parts and comp..inents 
tend hl be: of poorer quality and higher prices than thi:
importcd <llles. The rclati\el~ inferior 4uali1y and high 
.:osts ,,f local parts and components is largdy due to 
small-scale produ.:titm. poor te.:hnology and the 
general pau.:it~ of expertise. But these fa.:1t•r" arc 
interrelated. and pose a .. catch-22.. problem. For 
example. lti..-ally produced plastic components are 
inferior in 4uali1y bc::cause manufacturers use inferior 
machines. But. bc::.:ausc of the low \'olume produ.:ti:m. 
they cannot afford the relatively more expen ... i\c and 
sophisti.:ated Japanese or Italian machines. 

Today. parts and components which are most 
commtinly produced by dneloping countries and 
areas. perhaps with the exception of Bra1il. the 
Republic of Korea and Taiwan Pro\in.:c. arc generally 
confined to standard components with high replace
ment frequency and relati\·ely lt>w technologi.:al 
requirements. They include. among others. tyre~. 

battcri::s. fan belts. brake linings. carbon brushes. and 
exhaust systems. II would seem advisable. therefore. 
that the search for South-South complementation 
should s1an from thi' familiar domain and gradually 
extend loward technically more diifi.:ult items. Fm 

Table 111.8. Retail prices for ~?lected parts of a 
Toyota Corolla - l•ported and local In Malaysia, l97S 

([Jollars) 

Spare parts 

Enalne mounting 
Ph ton 
Oil filter 
Radiator hose (top) 
Fan belt 
Spark-plus (an of four) 
Air-filter elesient 
front brake-pad (act of tvo) 
Rear brake-pad (set of tvo) 
front exhaust-silencer 
Rear exhsust-sllencer 
SpeedOtleter cable 
BBC cable (front) 
BBC cable (rear) 

Retail price 

Imported 

21.10 
214.00 

7.2S 
13.10 
8.9S 
6.60 
8.40 

65.75 
40.75 

103.75 
110.75 

18.75 
32.00 
29.00 

Local 

4.00 
145.00 

6.80 
5.00 
3.00 
6.00 
8.00 

15.00 
8.00 

31.20 
40.20 

5.50 
6.60 
7.00 

~~: C.P. LI• snd r.c. Onn, ""•layslan 111>tor vehicle Industry", In Ihl 
notor Vehicle Inclustrt ln Asi1, by K. Odska ed. (Sln1aporc, Slnaapore 
University Press, 1983). 

II II I II I II I I 
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Table 111.9 Price comparison of de111estic and iaported aut090blle 
parts and components in the Republic of Korea. 1976 

I tea Units Engine 
size 

(cubic 
centimetres> 

Piston 4 1 250 
Piston ring 12 l 250 
Pletal bearing 8 (pairs) 1 300 
Water p1ap 1 1 250 
Fuel pmap l 1 250 
Radiator 1 1 300 
Clutch disc asseebly 1 1 250 
Clutch co•er asseably 1 1 250 
Transaisslon asseably 1 1 250 
Propeller shaft 1 1 250 
Axle asaeably 1 1 300 
Wheel disc 4 1 300 
Leaf aprin& 2 1 300 
Coll aprina 2 1 300 
Shoclt absorter 2 1 250 
Steerln& aaseably 1 1 250 
Tie-rod assembly 1 250 
Brake ass-bly 1 1 250 
Starter 110tor 1 l 250 
Alternator and 
regulator 1 1 250 

Sparlt-plug 4 1 300 
I1nltlon 1 1 250 
Wiper llOtor 1 1 250 

Total 

(A) Domest le!/ 
(vt'n) 

4 200 
2 000 
l 800 
3 000 
2 250 

12 000 
2 500 
5 000 

96 473 
15 000 

127 277 
11 200 

6 200 
2 000 
6 000 

46 473 
4 315 

91 723 
26 900 

22 900 
1 100 
2 000 
9 700 

Price 
CB> I11POrt!V 

(von) 

3 167 
l 244 

650 
3 114 
1 673 
6 750 
1 901 
3 186 

72 828 
15 103 

108 440 
6 900 
5 360 
2 445 
5 464 

14 763 
1 100 

41 142 
8 221 

10 544 
356 

1 353 
1 406 

A/B 

1.33 
1.61 
2.77 
0.96 
1.34 
1.78 
1.32 
1.57 
1.32 
0.99 
1.17 
1.62 
1.16 
0.82 
1.10 
3.15 
0.61 
2.19 
3.27 

2.17 
3.09 
1.48 
l.31 

l.52 

i2llttc: C.K. Ki• and C.H. Lee, •Ancillary flra deYelopment in the Korean 
automobile industry•, in Ibf Bsl~2[ V~bl'l~ ID~Yl~Cl!: ID 6111. K. Odalta, ed. 
(Singapore, Slqapore Uni•eraity Press, 1983). 

•' Dollestlc price la based on deli•ery to assembly plants. 
:!!/ Iaport price includes tariffs. 

Table 111.10. Cost penalty of local parts In Thailand, 1978 
(Baht) 

Group 

Power plant 

General and chassis 
coaponents 

Chassis indirect 
material 

Wiring 

Cl ips-chaasla and 
body 

Drscript ion Part price 
Completely 

knocked-dovn part 

Radiator 399.5 
Coil - ignition 44.3 
Alternator 259.7 
Strap - alternator 1.2 
Bracket - alternator 17.5 
Regulator 50.8 
Cord 1.9 
Starter 251.0 

Battery 277 .8 
Tyre set 1 798.7 
Silencer - msln 134.7 
Silencer - pre- 127 .7 
Horn electric, low-tone 25.8 

Paint and thinner 

Wiring a11r11bly - front 283.3 

Wirin& assembly - 13.9 
inatrumenta (dashboard) 

Wiring assembly - 26.2 
engine 

Cable - battery position 21. 7 
Cable - battery earth 11.5 

Local 

535 .0 
140.0 
670.0 

7.0 
35.0 

125.0 
2.0 

690.0 

240.0 
2 025.0 

198.0 
140.0 
75.0 

3 030.0 

316.0 

27.0 

46.0 

40.0 
42.0 



Gro1;p Description ---~'~•~rt .P.fi_f_~-------
Coaplctcly Local 

knocked-down part 
___ --------------------------~<~c~·-1~.f~·~), ___ _ 

Operating hardvarc 

Tri• panels and 
soft top 

Trla 

Scalers, V strip 

Insulator and 
indirect 11atcrial 

Glass 

Wiring assembly - rooa 
lamp 

Wiring asseably -
rear llo. 1 

Wiring asseably -
rear llo. 2 

l'lotor set - viper 
CoYcr 
Band 

Celling 

Cushion 
Tri• - centre pillar, RB 
Trta - centre pillar, LB 

Trla front aid~, RB 
Tri• front aide, LB 

Tria - front door, RR 
Tria - front door, LR 
Tria - rear door, RR 
Tria - rear door, LB 

Tria-uppcr tyre house, RH 
Tria-uppcr tyre house, LB 

Scat - front, RH 
Scat - front, LB 
Rear scat cushion 
Rear scat back 
Headrest 

Sr.rccn B 

Screen C 
Screen A 
Screen A 
Screen A 
Screen B 

Pad - trunk 

Pad - tyre house, 
Pad - tyre house, 

Glass front door, 
Glass front door, 

RH 
LH 

RH 
LB 

Glass for vindshield 
Glass back door 
Glass rear door, RH 
Glass rear door, LH 
Glass quarter wind, 
Glass quarter wind, 

RH 
LH 

Convenience Item Sun visor, RH 
Sun viaor, LH 

Accccaory equi~t Tank assembly 
Washer - nozzle 
Hose 

10.3 

151.1 
44.6 

122.0 ) 
3.1 ) 
0.3 ) 

111.1 

2.3 
2.7 ) 
2.7 ) 

6.1 ) 
6.1 ) 

30.4 ) 
30.4 } 
24.1 ) 
24.1 ) 

0.1 ) 
0.1 ) 

762.3 ) 
761.5 ) 
347.2 ) 
317 .1 ) 

5.2 

2.11 ) 
1.2 } 
1.3 ) 
l.3 ) 
0.9 ) 

13.4 

) 
) 

71.5 
71.5 

324.11 
151.3 
42.1 
42.1 
27.6 
27.6 

14.6 
14.6 

29.9 
2.0 
1.1 

316.5 
3.4 
3.4 

16.0 

151.0 
73.0 

350.0 

110.0 

24.0 

21.0 

60.0 

340.0 

14.0 

l 140.0 

30.0 

211.0 

16.0 

190.0 
190.0 
600.0 
400.0 
120.0 
120.0 
15.0 
15.0 

100.0 
100.0 

lU.O 

~~: S. lavadhinakh, "Ancillary ftr11 developaent in the That aut090tive 
industry", in Tbe Motor Vehicle lnudstry In Asia, K. Odaka, ed. (Sinaapore, 
Sinaapore University Press, 1913). 
1!2.U: RH • rlaht hand; J.H • left hind. 
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inst:m..:e. the manufact:.ire ,,f l.h.ld~ parts is consider«i 
m•>St difficult among numerous cnmponents. fe\IUiring 
sireablc scale ccon<•mies and highly capllal-intensi\e 
tcchn<llog~ which all.>ws link r.>om f••r factor
substitutilln. The p••wer train C<lmes next to the car 
bod~ in terms of manufacturing dilli..:ultics. Therefore. 
these items should re'-"Ci\e lnw-pri<•rit~ consideration 
li.lr ..:•l-produ..:tion among de\·eloping countries. per
haps at the later stages of the complementation scheme. 

1. S~/~tt~I COIU-~r n~crro.ics •1111 tlllrU/~ ~: 
r~tt•I trnuls I or ntttronic compOllatl:J ...... ns 

The consumer electronics industr~· is one of the most 
remarkable growth industries in the w·orld. The 
comt-ined consumption of electronic equipment in the 
six major de\·elopcd countries alone (United States. 
Japan. F-:deral Republic of Germany. United Kingdom. 
France and Italy) is sizeable. estimated at around 
S408 billion in 1988. of which the United States 
account for about 43 per cent and Japan around 26 per 
cent (sec figure 111.4). Annual world production of 
electronics products. as a whole. was worth O\"er S600 
billion in 1988. 

The most significant aspect of the consumer 
electronics industry (also designated .. brown goods .. ) is 
that it is critically· dependent on rapid technological 
change and product de\·clopment of a not: er industry. 
namely electronic components. This ;s also true of the 
consumer appliances industry (also referred to as 
.. white goods .. ). although to a somewhat lesser extent. 

A substantial fall in pri1.-cs ,,f consumer electronics 
products ;and applian1.-cs. a1.-compani«i b~ an expan
sion nf product range:. and considerable qualit~ 
imprtl\"ement. ha\C: been made possible onl~ after C••sts 
ha\·e dmppcd and qualil'.' has impr<•\«l in the 
dcctr,1nic components indust~. 

Few industries C<lme dose to the electronic 
components induslf'.' in terms of the rapid pace of 
technological chang-:. critical importance to industrial 
de,·elopment and fierce competition. In particular. 
technological change in electronic components is one 
of the fastest among all industries. with product life 
ranging fn.•m three to fi\·e years. depending on the 
nature of the product. Fur instance. it took less than 
10 years to mm·e fror:i 4 bits to 32 bits in the e\·olution 
of microprocessors. Rapid technological change means 
shorter product cycles requiring swift adjustment in 
design. de\·clopment. production. planning and mar
keting. 

It is not surprising lo find. therefore. that most 
manufacturers of consumer durable goods deliberate!'.'· 
attempt to remain separated from the manufacture of 
components. which is marked by continuously falling 
prices caused by intense competiti~r: and rapid 
technological change. As a result. few industries hu·e 
developed stronger \·ertical inter-firm linkag,·s between 
manufacturers of final products and their pans 
suppliers than consumer durable goods industries. This 
close relationship between manufacturers and inputs 
suppliers augurs well for developing a South-South 
industrial sub-contracting system. analogous to the 
automotive industry. 

Figure 111.4. Markets for electronic products In major deweloped countries, 1916-1• 
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lr: market for eln:trnnic comp..>nents is rapid!~ 
emerging in ih •"" n right as a dominant force in gl<,b:tl 
industr~. .·\ combined C<>nsumplinn <•f electronic 
components in si' major Jc, eloped C••untric:s amounted 
h> alm<,sl $90 billinn in 19~S as sh.," n in table 111.11. 
The Japanese market for electronic components 
remains the \\orlJ·s largest al S .. 5.5 billi.,n. followed b~· 
the l'.nited States m;irket al S25 billion. Among \arious 
component items. market" for semiconductors and 
passi\e and mechanical components (for eumplc. 
capacitors. connc:clt>rs. resistors. !"Witches and trans
formers) remain the two largest markets in the six 
dr\·dopcd countries mentioned abon~. 

As discussed earlier. the: cln:tronics industry. both 
parts and final pwducts. is now undergoing rapid 
globalization. \\ith transnational corporations play·ing 
an acli\·c role in this global transformation. Aggregate 
data arc only a•·ailablc in a fragmcnta~· form. and 
derailed data for O\"C:rscas .:o-production of electronic 
components. at the enterprise lc\·cl. arc hard lG come 
by-. Since Japan is a pacc-scucr in the offshore 
production of clcctr .mic componcn<s as well as many 
other lines of electronic products. annual sun·cy data 
on O\"Crscas Japanese companies. published by the 
Japanese Electronic Machinery lndust~· Association. 
may re\·cal some of the salient features of global 
production of electronic pans and components. 
Table 111.12 summarizes the number of Japanese 
companies inrnh·cd in the offshore production of 

\arious electronic components in different countries. in 
both de\·eloping and dc:\clopc:d regions. and their 
inn:stmcnt moti\es. • 

Acc.,rding lo the: nsuhs obtained from a question
naire sun·c~ of member companies of the Japanese 
Eln:trnnic Machinery lndustr~ Association conducted 
in Och>ber. 19!!6. a total of ..SJ.I Japanese entcrpriS(."S 
were engaged in offshore: production of electronics 
products in JM C•'Unlrics. The: brcakcfown of their 
acti\·ities arc as follo\lo"S: 170 for consumer clc:clronics. 
70 for industrial electronics and 241 for electronic 
parts. allowing for double-counting of companies 
producing more than one category of electronics 
products. Pans and components. therefore. rcj>rcsenl 
the most important category· of offshore production of 
Japan's electronics industry as measured by the 
number of companies in\·oh·ed. 

Not surprisingly. the geographic distribution of 
Japanese o\·crscas production of electronic part~ and 
components was hca\·ily concentrated in South-East 
Asia. accounting for almost 70 per cent of the total. 
and limited to a small number of countries and areas in 
that region; namely. Taiwan Pro\·incc (62). the 
Republic of Korea (42). Singapore (30) and Malay-sia 
( 14). The only dc\·eloping country that registered a 

•Ft>r 1he name. iden1ifia1ion and addrcsso or Japanese and hosl 
coun1ry companies. number or employees. capm1I rauos. 1ypc or 
rela1ionship. amoun1 or capital raised. market dcstina1ion or 
products and 01hcr information. sec (49). 

Table III. ll. Electronic coeponenta aarkets In six aajor 
developed countrlea 

(Millions of dollars) 

Country Year Passive Hybrid Tubes Op to- Semi- Total 
and and electronic conductors 

mechanical modular devices 

Japan 1986 17 411 1 440 3 199 2 157 15 753 40 030 
1987 18 337 1 560 3 206 2 325 16 424 41 852 
1988 19 006 1 680 3 288 2 629 18 905 45 508 

Germany, 1986 3 529 159 752 136 2 161 6 737 
Federal 1917 3 513 163 773 132 2 005 6 586 
Rep. of 1988 3 577 166 801 139 2 094 6 777 

United 1986 1 961 170 450 101 327 4 016 
Kln&dOll 1917 2 072 189 522 108 487 4 371 

1988 2 187 207 559 120 687 4 760 

France 1986 1 631 243 625 61 936 3 496 
1917 l 672 234 619 65 992 3 582 
1988 1 729 234 637 75 079 l 754 

Italy 1916 732 23 360 40 695 1 150 
1917 711 25 370 41 702 1 919 
1988 827 28 396 44 74 2 042 

United 1916 18 491 362 2 110 306 10 915 20 970 
State• 1917 20 023 314 2 223 341 12 110 22 630 

1988 21 195 401 2 333 314 15 221 24 636 

Total 1916 43 139 2 397 7 496 2 101 31 717 77 099 
1917 46 391 2 :>55 7 713 3 012 34 420 10 947 
1918 49 221 2 723 8 014 3 391 39 733 17 477 

hllUI: llcctronic1, 21 J1nu1ry 1911. 
1121.1: r11urc1 for 1911 are e1tt .. te1 b11ed prt .. rtly on a que1ttonn1tre 
1urYey by llcctrpnic1. 
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substantial number of Japanese companies outside that 
region was Brazil ( 13). The electronic components that 
arc most sought by Japanese companies for offshore 
production in developing countries were transformers 
(52). condensers (3K). resistors (21). audio parts (20). 
switches ( 19 ). o;cmiconductors { 15 ). small motors ( 14 ). 
magnetic heads { 11 ). connectors { 11) and integrated 
circuits (9). Reasons for investment arc diverse. Most 
prominently cited amon~ them arc domestic market 
assurance (K3). cheap labour (KO). favourable treatment 
of foreign direct im;cstmcnt by host Govcrnmenls (49). 
the presence of related parts- and components-makers 
(43). possibilities for re-export to third counrries (39). 
the difficulty of exporti:ig from Japan (for example. the 
problem of protectionism) (29). stable supply of labour 
(26) and superior quality of labour (23). Shifts of 
production abroad due to the appreciation of the yen 
(I Kl received relatively minor attention. Likewise. 
cheap raw materials ( 11) and the stable supply of parts 
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and raw materials ( 16) appear to be of lesser 
importance. Unlike developed countries. trade friction 
is not a major motivating factor for overseas pro
duction. 

By sharp contrast. the preponderance of Japanese 
m·crseas production of electronic components in 
developed countries is located in the United States. 
3 I cases out of 54 ventures. for two main reason~. 
namely retention of domestic market share and the 
arnidance of possible trade frictions. The Federal 
Republic of Germany {7) and the United Kingdom (6) 
trail far behind the United States. Japan"s co
production of components with partners in developed 
countries seems to be more evenly distributed among 
different categories. with some small concentration on 
a few items such as integrated circuit~. ( 10), magnetic 
tape (7), audio parts 171. condensrrs (h) and television 
tubes { 5). Af'. in the ,~a.~e of the United Stares. the 
retention of domestic ~arket share and circumvention 



,,f p..1ssibk lradc friclinns appear lo be: !he mos! 
dominanl fach1rs for the decision of Japanese 
enlerprises 1,1 produce declrical comp,1nents in '-ari,1us 
dewlopeJ .;-,1untries. In this regard. il is "orth rwting 
thal lhe desire hi penetrale and retain a sireable 
domes1ic components markel seems Ill be: lhe mosl 
imp.1rtanl moti\e for Japanese o\erseas pr,iJucti•m in 
b.uh d.:,·d,1ping and de\e(.1ped countries. bul lhe 
similaril\ ends there. h•r inslance. cheap lab.1ur and 
fanmrable 1rea1mcnl ,if foreii.?n im·.:slmenl b\ hos! 
G.wernments are seen lo be~ significant facl~irs in 
Jap;m"s inn~slmenl decision in de,·eloping counlries. 
but of little importance in de\·elopeJ countries. 
Furthermore. Japanese O\·erseas production of com
ponents in de,-el,1ping countries appears to be hca,·ily 
intluenced h~ geographic proximity and indus1rial 
malUrit\ of lhe hos! counln·. 

One ~1f lhe most remarkable de,·elopments in lhe 
global consumer dectrnnics and consumer durables 
indusu·y· in recenl years is lhe emergence of cross
b,1rdcr sourcing of parts and c.1mponen1s wilhin a 
global nelwork of lhe same lransnational corp..irations. 
Different parts are produced in differefl' countries and 
shipped to \arious assembly points to rationaiize 
operations and maximize profits on a global scale. 

The manufaclure of washing machines by Japan·s 
Malsushita Company in Malaysia may pnl\'ide a good 
illustralion of how !he shipment of parts and 
comp.ments within a gi\'en lransnational corporation is 
carried oul. • Washing machines arc currently being 
assembled by a joinl-\'enture company formed bclween 
Malsushila and a local partner in Malaysia for local 
consumplion. re-exports lo Japan and exports lo lhird 
party counlries. Ab.mt 55 per cent of parts and 
components were sourced from Japan. 7.6 per cent 
from local sources. 18 per cenl from olher countries 
and 19 per cent in-house production. The Japanese 
P•lrtion of components sourcing is expected lo be 
reduced lo 22 per cenl. and more will be sourced from 
local suppliers and 01her counlries. particularly South
East Asian counlries in 19XX. The sources of 
procurement of major components jas of December 
191!7) were as follows: 

'.\fakcr-ca'e fhalan.:cr Japan. hut lo.:al 'uppJic, 
attache<l tu 1-ack ,,f fr1•m l'lxx 
m••h•r to• regulate \lhrati.>nl 

! Control unit Ja,ane\C component-maker m 
J,.pan 

J. ~l11C1lr '.\fahu,hlla '"h,1d1an m l'a1,.an 
Prtt\1m,;:c 

4 \"ahc magnet Japan. hut to he , .. urceJ from a 
parh-makcr aflihared tu a 
Japane•e compan~ m the 
Repuhhc or Korea from l'IXX 

5. ('onJen•er Japan. hut tu he '"ur.:cJ fr, •m a 
Mahu•hlla •uh"J1ar~ m 
rhailanJ from l'IXM 

I\ Tank A l.ocal 'uppher' in Mala~"a 
RoarJ/ouh1Je l.ocal 'llppher• 1n :\fala~•ia 

II Autohalancer l.ucal 'upphcr- m Malay,ia 
11. r> •hafr Japan 

•Th" 1nformat111n "'"' 11h1amed m an 1n1en1e,. .. uh a 'en1or 
rechnical advl'er at 1he he;id4uar1er- nf Malrn•h11a Cumpan) in 

.lapan. 

'.\lore important I:-·. most of the ab.)\·e ..:omponents 
lhemsches are als<> assembled using parts outsourced 
from different ..:ountrics. as illustrated b:- the example 
of a motor used for manufacturing washing-machines 
in '.\fala\'Sia. The motor is assembled in Taiwan 
PrO\incc·. using \a;:ious parts and ra" materials 
sourced from external suppliers. One of its major parts. 
the stalor. is from Japan. which requires a special steel 
sheet as an input. Rotors. which are made wi1h die-cast 
aluminium. are sourced from b.1th Canada and Japan. 
while shafls and frames are locally manufactured ir. 
Taiwan Prll\·ince. using pressed steel sheets and other 
steel pniJucts. 

The case of washing-machine assembly in Malaysia. 
as illustrated abO\·e. offers an example of an industrial 
sub-contracting system spread widely all o\·er the 
world under the umbrella operation of transnational 
Cllrporations. And the trend towards the international
izo.tion of pn1duction of consumer durables is likely 
to accelera1e in lhe years lo come. For instance. one of 
the key strategics for Matsushita ·s o\'erse"s produc
tion in the field of consumer electronics and durable 
goods is to rationalize and consolidate its <Werseas 
production of numerous parts and componenls scat
tered all <l\'er the world. More specifically. according 
to the plan. a network of o\'erscas production centres 
will be de,·eloped. each of which will specialize in the 
produc1ion of specific parts and components for 
global markers in order to reap economics of scale 
and impro\'e quality. and will ship lheir parts to 
,-arious assembly points around the \\'orld. To 1his 
end. Matsushita plans 10 upgrade the management 
s\'Stems of its O\'erseas subsidiaries and affiliated 
c~>mpa. !es to a le\'el comparable to that of the 
headquarters company in Japan. particularly focming 
on the aspects of operation related to design tech
nology. purchasing. marketing and system-wide inle
gra1ed management. 

The e\·er-increasing trend towards global produclion 
on the part of transnational corporations may ha\'e 
important implications for South-South industrial co
operalion in lhe manufacture of parts and com
ponenls. Gi\'en !heir dominant posilion in production. 
marketing and access to financial and 1echnological 
resource~ in world markets. it would seem highly 
worthwhile to explore the possibililies of linking a 
South-Soulh parts and componenls complementation 
scheme with a world-wide network of production and 
marketing of lransnational corporations. particularly 
in the case of sophisticated components. Mutual 
interesls may exist in this sort of North-South 
indus1rial co-operation. Transnational corporalions 
may be able lo cxploil untapped potential for ou1-
sourcing cheaper parts ;1nd components from de
\'.:loping countries. while de\'eloping countries could 
take advantage of the existing gl,>bal marketing 
networks of those corporalions for their products. and 
could avail themselves of their expertise and ex
perience rn international sub-contracting. as well as 
their technology and financial resources. to upgrade 
product quality and improve production efficiency. 
The moc/uJ operandi for establishing a link between a 
South-Soulh complementalion scheme and transna
tional corporations may differ considerably among 
numerous components, depending upon production 
and lechnological characteris1ics of a given compo-
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nent. and hence must be formulated ,ln a case-by-case 
basis. 

~toreo\er. South-South industrial sub-conrracting 
may facilitate technol,lgical diffusi,m throughout de
\eloping CllUntries. as the de\·dopment ,lf domestic 
suO-c,mtracting doe~ within a nati,mal eccnomy. Initial 
technol,lgical linkages may take the form either of a 
South-South joint venture or of technological tie-ups 
between de\·doping countries at different phases of 
industrialization. and a more ad\·anced de\·doping 
country. and inter-firm technological diffusil>n may· 
occur \ia se\·eral a\·enues such as the transfer of 
technl"1logical skills through .. learning opportunities .. 
pnn-ided by the training of management and workers 
in the supplier firms. provision of input specifications 
and assistance in quality control production tech
niques and plant lay,mt. and e\·en collaboratiw design 
and production. In short. it is tantamount to techno
logical diffusion \·ia technological co-operation among 
dewloping countries. 

In sum. South-South industrial co-operation for the 
de\·elopment of supplier industries of pans and 
components may be designed to achie\·e the following 
multiple objecti\·es: the de\·elopment of small- and 
medium-scale enterprises: a more even distribution of 
industrial de\·elopment in the South: and technological 
diffusion through co-operation among de\·eloping 
countries. 

D. De..-ising a South-South strategy 
for complementation 

The problems in adapting the global. mainly 
Northern. experience of dispersal and sub-contracting 
to the South ha\·e to do with the specific strengths and 
weaknesses of economies with only a recent experience 
of industrialization. In the abstract. the micro
economics of sub-contracting are no different for the 
North or the South. but as the comparison of the price-; 
of imported and home-produced componenrs in 
Malaysia. Thailand and the Republic of Korea showed. 
a lot depends on the individual histories of the 
economies. At the same time. if countries are to find 
niches in the components market they must compete 
not only in price but also in quality. 

I. Is tire Japanese up,,ience of .fub-contracting 
relevant for developing economies~ 

One argument made frequently is that Japanese sub
contracting systems are rele\·ant for the developing 
economies. Sub-contracting of components to smaller 
ancillary firms is extensively used by Japanese industry. 
An elaborate network of parts and components 
producers has been developed, over time, to improve 
both productive efficiency and product quality. In 
general, these parts and components producer" tend to 
be small-scale manufacturers. employing modern 
technology and scientific management techniques in 
the modern sector. Undoubtedly, small-scale producers 
and industrial sub-contracting has been, and continues 
to be, an important source of Japan's rapid industrial 
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gnmth.• In ··1ct. n=cent study llf Japanese ~ub-

contracting ts suggests that rapid technological 
ad\·ancemer. 1apan has not dented the grow th ,,1 

sub-contractin~ as a principle of manufacturing 
organintinn. and. m••re importantly. the sub
contracting system may be responsible. in great 
measure. for the remarkable competiti\·e edge that 
Japan C•mtinues to enjoy in W<lrld markets ( 511. 

The rele\·ance of the Japanese model of industrial 
sub-contracting to de\eloping countries has been. 
howe\·er. questioned in the li!erature. Empirical 
evidence on the creation of \·ertical inter-firm linkages 
via industrial sub-contracting in de\·eloping countries 
seems inconclusi\·e. Some empirical studies yielded 
rather disappointing results. They include. among 
others. Watanabe·s study of the Philippines automobile 
industry [5.:!]. Papola and Mathur~ study of Kanpur·s 
metal products industry in India [53). and Hitrs study 
of Philippine manufacturing 1[54). pp. 245-26.:!). Parti
cularly. it is worth noting the main conclusion of Hill's 
study emerging from the 1981 survey l'f assemblers in 
the Philippine automoti\·e and appliance industries that 
·· ... despite some increase in local content ratios and 
greater technology spin-offs in a few areas. the 
programmes itne met with only limited success. 
Assembler-supplier sub-contracting relationships are 
generall~ weak and sporadic. and the linkages in terms 
of financial. raw-material, labour. and technological 
!lows have. on the whole. been minimal ..... 1[5.t). p 
259). 

On the other hand. many recent studies and 
particularly Lairs study of the Indian trucking industry 
1[551. pp. 203-226) and Amsden's study of the machine 
tool industry in Taiwan Province 1[56). pp. 271-284) 
have led to a rather optimistic conclusion about the 
potential of industrial sub-contracting in linkage 
creation. 

The conclusions derived from I.all's in-depth stud) 
of two Indian truck manufacturing firms. Ashok 
Leyland. and Tata Engineering and Locomoti\'e 
Company. were. among other things, that the extent of 
linkages between assemblers and parts and component 
producers seems much greater than suggested by some 
of the earlier studies. and that the flow of technology 
and information between them i~ stronger than 
commonly believed. In fact. the patterns of de\'elop
ment of industrial s11b-contracting observed in India 
were remarkably similar to those in the United 
Kingdom and United States, although the linkages are 
not as extensive and intense as in the earlier stages of 
Japanese industriali1ation ((55). p. 222). 

Perhaps the divergent conclusions obtained from 
different studies may be anributable to the \'astly 
different industrial structure~ of the economies 
inwstigated. For instance. Hall's study points out that 
weak inter-firm linkages in the Philippines may result 
from the fact that the Philippine industrial sectm is still 
relatively small. and the process of backward linkage 
integration and the development of capital goods 
industries has barely begun. By contrast. both India 
and Taiwan Province have developed a broad 
industrial base with a fairly sophisticated capital goods 
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induslry. ~ltlsl importanl ,,fall. as underscored in 1he 
Philippine s1udy. a small dtllllestic market .:oupkd \\ ilh 
the large number ,,f assembkrs militated againsl lhe 
de\·d,,pment ,,f c:tli.:ient -.upplier industrie' and -.trong 
sub-ctlntra.:ting nel\\nrk-. .. -\gain. the Philippine case 
poses a sharp ..:,,ntrast h• the large dnme~tic marlet in 
India. and the market site e\panded thrtlugh e\ports in 
Tai\\an Pr-.nin'-·e. In partinalar. it seen-:s ~rtinc:nt hl 
,,bserve one: of the CtllldlNtlllS deri\ed fr,,m .-\msden"s 
study on the basis nf facwry suneys of Taiwan 
Prtl\ in.:e "s machine hlol industry. ·· .-\n incrc:asc: in 
market si1e genera1c:d largdy by e\ptlrls had lc:d 10 
prtlntluncc:d changes in the: di\ ision of labour. :\ well
articulated systc:m <lf sub-ctlntracting a;id satdlitc: shops 
has en,kc:d. similar hl that in Japan. The di\·ision of 
iabtlUr has increased both as between firms and within 
. hc:m. Stlmc: small firms ha\C: ..:ontinuc:d h' produce: 
machine: toob bm ha\C: bc:gun to sub-Ctlntract a 
-.ubstantial p.mion ,,f \ alue added. Others ha\·c: bc:gun 
ltl de\t>te themsc:hc:s e\dusi\·c:ty to the manufacture 
of parts and c11mponc:n1s for e\pt>rt and local 
industry ... "" 1[5t>). p. 27t>). This leads to the: 4uestitln 
of the: rdationship bc:twc:c:n industrial sub-contracting 
and ec1m1m1ie-. of scale. \\hich is discussc:d in the nc:\t 
section. 

:Z. Dfrision of labour il limiud by 
tire e:runt of tire marl"t 

The intc:gration tlf broad segments of the population 
n producti\ e acti\ ities thwugh the creation of a large: 

number of small firms implic:s -.peciali1arion thr,,ugh 
the di\·ision of labour. In other words, the pruduction 
process should be broken do\\ n in the e\er more 
differemiated proces" of di\ ision of labour which 
\\ould ena~le a large number of small firms to 
specialite in a fc,, types of disaggregated production 
acti\ities. Howe\er. the \crtical disimegration of an 
original integrated industry inh> many differentiated 
suhprocesses-1ha1 is. final assembly. subassemblies. 
and numerous parh and comp1>nenls production
\\<>lild he possible only \\ith the growth ,f demand for 
the industry's final produch. as enunciated by :\darn 
Smith in his famous ohsen at ion that the di• ision of 
la hour is limited hy the e\tcnt of the market ( 5ti. 57). 

'.\-foreo\·er. some suhprocesses. parts or components 
so disaggregated may re4uire a larger minimum 
efficiency scale than the ;1ssembly operation of a final 
good for which they arc produced. This is so regardless 
of the type of cffo:icncy measure used. ~;uch as the 
brcak·en~n le\·el of production or the uni1-cos1 
rninimi1ing le\el ,,f pn>duclion. For instance. a s1uJy 
conducted hy a .Japanes.: automobile assembler. in the 
19fi0s. showed ;1 wide range of minimum mon1hly 
au1omobilc produc1ion re4uired for \arious suh
processes. as follnws: X00-1.5110 for assembly: l.OIKl-
2.0IKI for 1he machine shop: I .51Kl-.l.IKIO for I he forging 
'hop; .l.OOfl-4.0IKI for the casting 'hop: and 4,01111-5.0fKI 
for I he press shop ff 5X I. p. X ). h should be noted I hat 
the minimum efficiency 'calc critically depends on the 
ty pc of c4uipment and technology used. 

In the above case. lh-: press shop operation re411ires 
the largest minimum efficiency scale with a monthly 
automobile: production re4uircmcn1 of from 4,0110 to 
5.1l!KI units. compared lo only XOO-l.51KI units for the 

assemhl~ opc:r.lli<m. • This explains why foreign direct 
i1nes1ment in manufacturing in de\·eloping C<lltnlries 
usuall~· her.ins with an assembly operati.m. and 
"ubse4uentl~ undertake., the production .,f parts and 
nm1ponents in step with the increase in demand for the 
fi:ial product. Tcchnoltlgy is t>flen a lesser problem 
than demand. for in.,tance. PT Honda Federal. a Thai 
compt>nent manufacturer of motor cycles in a j<>int 
\enture with Honda ~1owr Company of Japan. had 
considerabk difficulty in securing sub-contractors for 
simple parts such as a wire harness to meet the 
re4uirements of a local-content programme in the late 
1970s . .-\lthough the technology re4uired was 4uite 
simple. nobody was interested in the sub-contracting 
work because of the \·ery small profits resulting from 
the small scale of producti.m 1[5X). p. 50). 

One way to circunl\·ent the greater demand 
constraint imposed on the production of parts and 
components relative to assembly o~ra1ions is to 
concentrate on those which can be standardized and 
made imerchangeable. namely parts and components 
\\hich can be fitted into different final products and 
dil'.erent models of the same product. 

Historical examples of a substantial cost reduction 
coupled w i1h 4uality impnn-ernent resulting from 
specialization and standardization abound. A recent 
historical study of the gasoline engine and sewing 
machine industries in Japan by the lmernational 
De\·elopmem Centre of Japan lends empirical support 
to this idea (59). Before the Second World War there 
were two different groups of manufacturer!> of gasoline 
engines for agricultural machinery in Japan. One group 
consisted of the large-scale manufacturers that were 
concentrated in Osaka and Tokyo. who produced. in
house. most of the parts and components re4uired for 
as~cmbling gasoline engines . .-\nother group comprised 
small-scale assembler~ in the Okayama region of Japan 
with an a\erage size of les~ than Ill employees. Since 
small firms in the Okayama region were 100 small to 
produce their own parts arid 1.:omponen1s. they 
speciali1ed in assembly operations with all their parts 
and components supplied by local ancillary firms 
which spcciali1ed in producing a few types of parts in 
large volume for sale to many local assemblers. The 
price comparison of gasoline engines manufactured by 
hoth groups yielded a striking result. The prices of oil 
engine .. assembled by Okayama makers were about 
40 per cent lower than those of comparable 4uality 
produced by the big firms. The rea!>on for the price 
ad\antage that Okayama makers enjoyed was the 
procurement of their parts and components at far 
lower costs from ,·arious parts-makers who were 

• , he ''"'"'•re nf rrntl11c11 .. n """h pre\a1led '" Japan '" the 
l'IMh m;H n"" he h>n ou1datcd ;ind nh"1le1e for 1he Japane'e 
m1l11,111;1I e.: .. nnm~ pamcularh ''"'"II '" 1he rapid lcchmcal 
de,clnpm<'nl' nf 1he pa'I '"" dec;1de' For '"'tancc. II " ljlllle 
1'•'"1hlc an 1hc near fulurc 1ha1 a "iln1ficanr pnrt1nn nf parh and 
cnmpnnl'nh prnducu .. n al the 'ccnn,lar~ and 1cmar~ ''age' of 1he 
,uh-cnnlr.t"'"ll ''''em' could hl' rcplace,I ;,, m·hou'e pro>ducllnn al 
1he pram.in firm lcHI 11\ln!I 1hc tlc'1hlc manufacrunng '~'tcm 
dc,111ned fnr 'm;ill-lnl mulll·p•nducl pr,,due11 .. n R111 nnl,.1lh· 
,1andm11 r.1p1d tc.:hnological ad\ancc'. 1hcrc 'ccm• In hr"'' "l!l" ,,,. 
"eakenan11 \l'rtac;1I mler·lirm hnk;i11c' in .lapanr•c manufac11mn11 
to•l;n lrrc,pccll\c ol m"'' recen1 dcHlopment• in .lap;an. 1hc 
hl'lor1Cal C\amplc gl\cn here ma,· he 'till \Olllll for a lar11c ma1nnl~ 
nf d<."\Cl1'Jl'"Jl -.:n11n1nc ... 'omc of \.\h11.:h arc ..:urrC'n~:~ at a ''dt£C ol' 
aniln,lnal dr\clnpmc 11 ro1111hl\ cnmp;ir;;hlc lo. and '"me at a ''"!IC 
nf le" ;1d,;inced 1h.1n. 1ha1 of .lapan an the 19Afh 
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;>rudu.::ing uni~ a few t~pe!> ,lf parts in large \O(ume tu 
.::apture e.::onomies of s.::ale. 

P,•st-Se.::ond W •lrld War c.kvel,•pm.:nts in these\\ ing
machine industr~ in Japan also ~tied some light on the 
importance of spe.::iali1a1ion and s1andanliLa1ion of 
parts and Cllmponents production in raising pruducl
i\·it~ and impnwing produc14uali1y. Immediately after 
the War. the sewing-machine industry in Japan 
consisted of man~ small- and medium-siied firms al,mg 
with about 15 large firms. The majority of either small 
assemblers or parts-makers. ovc:r 3.000 firm~ altogether 
including househ,•ld production units. were \•caled in 
the Osaka arc:a. Since: most parts-makers had lo 
prodm:e many different parts with different SiJCCifica
tions in small lots. manufactured parts were t_,lsll~ and 
substandard in 4uali1y. requiring a large .1mount of 
iidditional work by assemble~. such ~s filing and 
grinding. when they were put together 

Confronted with this problem. 1:-. .: sewing-machine 
industry con\ened the Sewing-Machine Technological 
Conference in October 1946 lo explore the possibility 
of standardizing the specifications for parts and 
compon~nls. In June 1947. The Conference drafted 
standard specifications for Model HA-I. More 
importantly. th.: interchangeability of standardized 
parts was demonstrated at the Conference. with three 
different models being assembled and tested with 
interchanged standardized parts. Subsequently·. the 
implementation of the Cor.ference programme for the 
standardization and specialization of parts production 
led lo a dramatic improvement in product quality and 
production costs in the sewing-machine" industry in 
Japan [59J. As a result. th.: ~ewing-machine induscry 
could supply much bener quality produ.:ts al much 
lower costs than before. because by adhering to chc 
guidelines escablished. many parts-makers wer.- able 10 
concentrace on a few lines of standardized parts such as 
shunles and feed cams. which were supplied to many 
different assembler~ :tt lower prices. thus rcali1ing 
economics of scale. Specialization in a few kinds of 
pans enabled ma.1y parts-makers to simplify !heir 
production processe> and produce highly accurace and 
reliable parts at cht.1iJCr coses. A mas:. production 
system cf parts organized in this way also contribuced 
to a significant reduction in the assembly costs. 

It seems clear now that no amount of tc.:hnical and 
financial assi·;tance to small-scale enterprises will be 
effective unless the fundamental issue of market size is 
squarely tackled. Perhaps many of the ambitious small
scale industry development projects and programmes 
have failed to show tangible results because of 
in~ufficient attention given lo this demar1d constraint. 

In thal connection. it should be noced 1ha1 mam 
developing crnmtries do no! have a domcs11c mark~t 
large enough 10 achieve the opcimal production rnlumc 
for a wide array of m1nufac1uring produces. The same 
probler-. of!cn continues to persist e\en when those 
countries pool their domestic markets 10 form a 
regional market. The foliowing simple examt·le aptly 
illustrates this point. In table Ill. Ll. the combined 
GDPs of two regional group;ngs. ASEAN and the 
Andean Pace. are compared with those of selected 
individual developed wuntries, both small- and 
medium-sized, in terms of population. In 19K6. the 
aggrcgace GDP of :he ASEAN coun1rie-,. wilh a 
combined population of almost V>O million, was ncady 
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S:!IKl billitm. Thi:. figure wa,. sma!ler than the GDP of 
Spain. S230 billion. "ith a pllpulation ,,f .W m1!h'ln. 
and only a~lUl twice a,. large: a,. the GDP of Austria. 
with a populati•lO ,lf ~.5 milh•m. The combined GDP 
•lf the tl\e C•lUntrie,. C•'mpri,.ing the Andean group "as 
•ln(y S 125 bi I hon." ith a l•llal popuhtion of!\.& million. 
This 1,. not much larger than the GDP of most small 
de\elop.:d .::ountrie:-. "ith a population of les:. than 
X milli,m. such as .-\u-,tria. Denmark. Finland and 
Swillerland. It is only by pooling their market.; and 
dispersing produ.::tion among themselw.' •hat the 
Southern economie' can hope hl speed up their 
in·Justriali1ati•m. 

So far. the gist of the argument has been that small· 
scale industr~ de\elopment ma~ be best promoted by 
speciali1ation •hrough the di\·ision of labour. but the 
di\ isi,m of lat.· ur is blocked by the demand conslrairt. 

3. Tit~ nat11r~ _, patt~rns of ancillary 
firm tl~•·~lopm~nt 

In this study an an.:illary (supplier) firm is a firm 
in\ohed in production. subassembly or processing of 
part:. and cnmponeni.. for the assembh of a final 
product or replacement parts. A prima.ry firm 1s a 
producer of finished products or an assembler. 

The prnd11ction of manufactured goods. and 
particularly durable goods. can be vertically di\ided 
into a multiple la:-er of discrete production stages of 
backward linkages. For instance. final assembly may 
require many different major components. each of 
which. in turn. requires parts and components 
produced through several stages of processing and 
subas:-.embly operations. Conceivably. an ancillary firm 
can be developed for each different stage of the 
production process. Moreover. the backward linkages 
of parts and components production extend to the 
productiun of processed and semi-manufactured 
intermediate goods and raw materiab. such as iron and 
steel. chemicals and feedstocks. and the manufacture of 
general-purpose machir-:s and tools needed to produce 
parts and components and to assemble final produch. 
At the same time. the production of a final product as 
well as a major component. such as a motor. generates 
~orward linkages to a multitude of end-us ... ;. 

The automobile industry may pro\ide a good 
example of the hierarchical structure of parts and 
components production of many manufacturing 
branches. Some ti,000 different parts (or 30.000 if all 
the same nu cs and bolts are counted separately) go into 
the manufacture nf a standard passenger car. The 
number and types of parts and components a1 .J roe 
kind-, ol raw materials used in the assembl\ of a car 
may increase rapidly as the car beco~es more" 
functionally sophis!icated and technically complicah:d. 
Taking a representative car. the structure of a c:ar can 
be divided into two major elements, body and 
chassis. These clements can be further broken down 
into progressi\.ely finer clements from -.ubasscmhlie' 
and major components to components and parts, a:. 
shown in the five-stage classification in table 111.14. 

Given the hierarchical sir ucture of the parts and 
components prod11c1ion of a given induscry, there exi-,1-. 
a wide range nf possihilities for the dc:\·clopment of 
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Table 111.13. A c<111parlson or •arket size or ASEAR and the Andean Pac• 
versus selected developed COIDltries in 1986 

Country or country fo12ulatlon 
grouping (11illtons) 

ASEAN Countries 

Brund 0.24 
Indonesia 169.48 
Malaysia 15.91 
Philippines 55.77 
Singapore 7.S9 
Thailand 52.30 

Total ASEAN 296.29 

Andean f •!;t 

Bolivia 6.55 
Colombia 29.33 
Ecuador 9.65 
Peru 20.21 
Venezuela 17.79 

Total Andean Pact 83.53 

~Clf!;tcd Dcvcl212c~ ~2!1Dt[1CI 

~mill 1:21mt[1Cl! 

Australia 15.90 
Austria 7.50 
Bel9hm 9.91 
De11111&rlt 5.12 
Finland 4.91 
Switzerland 6.31 

Luse 1:21mt[l1:1 

France 54.79 
Spain 38.77 
United Kingdom 56.36 

i2Jliil: UlfIDO data base. 

vertical inter-firm linkages. One extreme case woulJ be 
a completely integrated prod 11ction process where a 
primary firm produces. in-house. all parts and 
components needed for the assembly of a product. 
There would be nn vertical inter-firm linkages in such a 
case. Another opposite extreme case would be a 
completely disintegrated production system where 
numerous small suppli:r firms, at the base of a pyramid 
structure, produce a few lines of parts and components. 
Y1hich would be sold to the next layer of supplier firms 
which put them together to produce components 
which, in turn, would be passed on to the next higher 
echelon of supplier firms for further assembly 
operation, and so on. The Japanese industrial 
sub-contracting system may approximate the pyramidal 
form of networks of primary and ancillary firms. with a 
few assemblers at the top and a multitude of parts and 
components suppliers at the base, as depicted in 
table 111.15. By contrast, a tvpical form of networks of 
primary and ancillary firms in a developing country 
may be represented by an inverted pyramid with many 

fillf fer ca12f.ta !!DP 
(billions of (dollars) 

dollars) 

------

3.22 13 178 
75.23 444 
27 .57 l 732 
30.74 551 
17.35 6 700 
41.77 799 

195.86 

5.49 839 
33.80 l 153 
11.13 l 154 
24.54 l 214 
49.97 1 809 

124.93 

160.25 10 080 
93.8:1 12 507 

112.18 11 316 
82.46 16 102 
70.46 14 350 

111.68 17 503 

713.98 13 030 
229.10 5 910 
549.70 7 754 

assemblers at the top and a small number of ancillary 
firms at the base. One of the major reasons for these 
anomalies is the paucity of ancillary firms which are 
capable of producing technically high-quality standard 
parts and components required for assembly opera
tions ([60). pp. 145-149). 

An important implication of the above analysis is 
that the final product usually consists of a large 
number of parts and components, and the process of 
producing them can be discrete and subject to 
decreasing costs or scale economir~. As a result, the 
vertical disintegration of the di:.crete production pro
cess would enable many small firms 10 operate 
efficiently and hence contribute to industrial disper
sion as opposed to industrial ~oncentration, if demand 
for the final products assembled Y1ith the parts and 
components is large enough to satisfy the minimum 
efficiency volumes of all parts and components in
volved and, at the same time. a sufficiently large 
number of supplier firms can be technologically 
upgraded to produce hi6h quality products. In the 
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hllle 111.14. fanction.1 classification of puts • c.......,enls 
of a stllftll&rd p&ssenter car 

first st•te S.CClfld stage Thi rd s tagei/ fourth s taget/ fifth s tage~I 

Engine base Engine vloclt 5 (cylinder head) 23 (hHd body) 91 (hHd body) 
Fuel syst .. 3 (fuel supply) 13 (fuel tank) 22 (tank asstllbly) 
Cooling syst .. 2 (cooling syst .. ) 9 (radiator) 29 (radiator) 
Electrical 3 (charging systta) 5 (starter 110tor) 36 (80tor clutch) 

Power tr•in Clutch systa 2 (clutch control sys ta) 8 (clutch pedal ustllbly) 23 (~•1) 
TrAnsmissiOft l (gel•) 7 (uin drive gear) 101 (bearing radial ball) 
P.--ller 2 (shaft) C (shaft) 10 (tube asstllb 1 y I 
•ur 1•11 l l1•l1 lhtfU l!I l!!11rfog a~i•I l2 lbHringl 

Chassis Suspension 3 (front axle fr-) 11 (cross ..-..r) Cl (cross ..-..r) 
StHring 3 ( stHring """1 shaft) 7 (..tlffl asslllbly) 32 (""81 asslllbly) 
lralte 3 (brake control) 6 (uster cyclindu 16 (uster brah unit) 

and bracket) 
!!!!al 1111!!!!!11 z l!!!!nl l 4 l!!!!nl !l!Jl!!l 4J lwhttl d!Ji!!l 

Body Fr- and deck <-ti119) (engine -ting) (insulator) 
Body shell 4 (front and rear) 23 ("-et. panel and 73 (bonnet uselllbly) 

br It 

Others lnteri or body 5 (floor and roof) 17 (floor ut) 49 (floor front ut 

Exterior body 2 (body shell tri•l 9(.._r) 

Othtrs 5 !bttltryl 13 lbttteryl 

Total 5 17 50 169 

~: "inhtry of Industry «nd c-rce. Republic of Korea. 
t/ Parts &nd c...,_.,ts listed as e11aplts. 

asslllbly) 
30 (front buoper 

asslllbly) 
311 (bfltervl 

642 

Table 111.15. Sub-contracting systems in the automobile 
industry in Thailand and Japan: number of parts- and components-makers 

for a representative assembler of passenger cars 

Item Thailand Jaean Total 
First First Second Third 
stage star.e stage stage 

Engine paru 11 25 912 4 960 5 897 
Electrical parts 5 34 352 387 
Brake, elute!:\ 

and steering 6 31 609 7 354 7 994 
Suspension, wheel 

and transmission 4 18 792 6 204 7 014 
Accessories 7 18 926 5 936 6 880 
Chassis parts l 3 27 85 115 
Body parts 9 41 213 8 221 9 475 
Others 12 31 924 8 591 9 546 
Total 55 168 5 437 41 703 47 308 
Net totall/ 32 168 4 700 31 600 36 468 

Percentage share of 
small- and medium-
sized firms 20.5 88.5 97.5 96.0 

~: Shigeai Yahata and Junk~ Hiiuno, th• Diyislon of Labour Bctyccn 
Japanese Oycrscas Enterprises ancl Local Ent1rpri1c1 (Tokyo, lnatitute of 
Developing Economics, 1988), table 1.6, p. 19 (In Japanese). 
1/ Derived by eliminating the double counting of firms aupplyin& 11<1re than 
one type of part• and compon~nta. i'hailand'a figure• refer to 1984 and 
J1p1nesc figures to 1987. 



'le\t sC\:tinn a lktaikd C:\ampk i' \\orkc:d out to sho\\ 
ht)\\ a Ctlmpkmemati,ln ~heme: may "''rk in the 
Ctllllc:xt nf Snuth-S,lulh cn-operati•.ln. 

-I. E:campl~ of a pans complrmr111atio11 
sclrrmr for compo11r111 assrmb(r 

As numc:rous componc:nts arrt\e at a car-assc:mbly 
plant tc:.;ted and rc:ady to be fiuc:d. a modular systc:m 
can be als,, dc:,·ised for the cnmponent assembly 
operation. Different parts can be independently manu
factured and tested by different p .. trts manufacturers in 
different countries and shipped at differc:nt points of 
time to an assembly plant. This modular approach to 
a pans complem.:ntation schc:mc: will be illustrated 
using an exampk of the assembly process for seat 
adjusters. 

Figure 111.5 describes an assembly prncess for seat 
adjusters used by a Thai automobile c,1mponents 
manufacturer. The process described here: could also 
be easily applied in any other de,·eloping country. The 
seat adjuster is a de,·ice for mm·ing the dri,·er"s seat 
forward or rackward to get the most comfortable 
position. and it i~ not a technically complicated 
de\'ice. as are many automoti\'e components. And yet. 
as many as 10 different machines (numbered from I to 
10 in figure 111.5). and O\'er a dozen different parts are 
needed for the assembly operation. Most importantly. 
this relati\'ely simple de,·ice could be broken down to 
nine separate acti,·ities in which se,·eral developing 
countries could participate for the: co-production of 
sc:at adjusters. For example. at stage I. country A 
could produce three parts. namely. the lower channel. 
holder and stopper. weld them together using a CO: 
auto-welding machine and spot welder. and send the 
semi-finished products to country B. at stage II. which 
could caulk. paint and grease them with ri\'ets and 
brackets made by itself or others. Country B will need 
an air bender and a paint-film curing-o\'en for this 
process. and will send the finished items to the 
assembly plant. Meanwhile. country C. at stage Ill. 
could produce upper channels and brackets and weld 
and paint them. using CO; welding machines and a 
300-tonne press before sending the end-products to 
the assembly plant. Similar moduiar acti\'itic:~ in
\'Ol\'ing the manufacture of different parts and pro
cesses all con\'erge at the assembly point as sketched 
in fiJture 111.5. The assembly operation itself is 
composed of fi\'e different se.iuential subassemblies 
and performance tests on rnrious parts supplied at 
different points of the assembly operation. 

As noted earlier. 10 different machines are required 
to manufacture parts needed for the assembly of seat 
adjusters. In the case of this particular Thai manu
facturer. three of them were previously set up. and the 
remaining seven were imported from Japan. Two of 
the new machines imported were for general purposes. 
but the other five machines were cus:om-dcsigned for 
small-lot production and for the most efficient process 
control at this particular plant. It is important to note:. 
however. that all parts needed for the scat adjusters 
could be manufactured with ready-made universal 
machines available on the market. and hence greater 
cost savings could be realized if the market demand 
were large enough to absorb the large production 
volumes necessitated by the use of such general-

purp,he machines. But bc:cause of the small market 
site:. mnre costly spC\:ialited machine'.'> designed f,1r 
small-lot pnl(bctilm \\ere: used. 

The form and complc:xity of a parts complementa
tion scheme may ,·ar~ \astly from Ctlmponc:nt to 
componc:nt. dc:pc:nding •lO technical sophisticati,ln. the: 
number of parts re4uired for the assembly and scale 
economies re4uired by the manufacturc:rs of \'arious 
componc:nts. Thc:re would be no hard-and-fast rules 
for establishing the modus opa11ndi for designing a 
South-S,1uth sub-contracting system. and each compo
nent should recei\·e c:xpert technical assessment on a 
case-by-case basis. 

5. Economirs of sc11/r in tlr~ protbtt:tio11 of 
1111tomotfr~ pans 

In principle. any automoti\·e part can be manufac
tured anywhc:re and anytime if drawing and pro
cessing machines are a\·ailable. and technology. no 
matter how sophisticated it may be. is procurable in 
world markets. Cost is the decisi\'e factor for selecting 
parts for South-South indus•;1al co-operation and the 
cost depends critically on scale economies. 

In South-E.tst Asian countries. particularly Thailand. 
Philippines. Malaysia and Indonesia. parts and 
components production ha\'e been gi,·en .. pioneer 
status"' and arc: ··priority products"'. and the localiza
tion programmes for automoti\'e parts and compo
nents ha\·e been vigorously promoted regardless of 
economies of scale. But this has created a general 
condition of O\'er-in\'estment and substantially in
creased production costs. A large part of the penalty 
cost of local components may be contributed by small
scale production with large excess capacities. Usually. 
the problc·m of small-scale production is aggra,·atcd by 
the proliferation of \'chicle makes and models. For 
instance. an exhaust-pipe-maker in Malaysia was 
manufacturing 400 different items for the local market. 
while he needed to produce only 20 items for export to 
Australia. In Indonesia. there were se\'en motor c~cle 
assemblers in 1979. Vespa. Honda. Yamaha. Suzuki. 
Bajaj, Binter and Harley Davidson. and several models 
for each make. for the annual total production of 
300.000 units divided among the se\'en manufacturers. 
Over 45 firms were involved in supplying parts and 
components to the assemblers. Automobile manufac
ture was e\en worse. In 1980. there were 51 makes and 
147 models with a total production capacity of about 
120,000 units per year ([58), p. 255). Wi1h highly 
fragmented markets for parts and components. and for 
assembly operations as well. it is not surprising to 
observe a steeply rising .. Branson curve" in these 
countries; namely. a disproportionately faMer rise in 
the marginal penalty cost associated with each 
incremental percentage increase of local contents. For 
instance. the Automotive Institute Inc. of the 
Philippines estimated. in 1979. that an increase in local 
content from 50 to 60 rer cent would result in a rising 
cost penalty of 23.5 per cent. and a further escalation of 
the cost penalty by J2.5 per cent for an increase of local 
content from 60 to 65 per cent. using an example of a 
standard 1.600 c.c. passenger car model. 

As emphasized earlier. it seems essential for the 
viability of South-South industrial co-opcratinn that 
selected components targeted for co-production should 

117 



Figure 111.5. Proc:eu of nsembllng SHt .ttusters and sub-connctlng of pmts 
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test 18) Spot welder 
191 Assembhrog machine 

1101 Measuring instrument 

Source· Automobile 01v1s1on. Bangkok-Japanese Chamber of Commerce. November t982 

be produced, not only at internationally compt.titivc 
prices, but also must meet the stringent quality 
-.tandards exacted by world markets. This implies that 
each part which goes into the component assembly 
must also meet the twin requirements of quality and 
cost-competitiveness. To produce such quality parts at 
low prices, the following requirements, among other 
things, should be met: sufficient production capacity to 
realize economies of scale; adequate machines, tools 
and equipment; sufficient technological capacity; 
skilled manpower; and sound management. However, 
the scale economies associated with production 
volumes seem 10 o •erwhclm the importance of all other 
factors. As dis1.us~ed earlier, large production volumes 
may enable manufacturer" to use superior quality 
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machines and equipment. and less costly gcncral
purposc machines instead of more expensive custo
mized ones for small-scale production. There are also 
economies of scale in management and manpower 
training. Moreover, large-volume production may be 
conducive to upgrading technological capacity and 
promoting research and development activities. In 
essence. the demand constraint that prevents manufac
turers from exploiting scale economic!> constitutes 1he 
core of the problem and the South-South comple
mentation scheme is a deliberate attempt to remove 
this constraint. 

There arc, however, conceptual and technical diffi
culli~s in measuring the economies of scale for a 
myriad of pans, and economies of scale arc likely to 



\a~· vastly frllm part to part. nen if a Cl•mmonl~· 
agreed ~ardstid is 10 be us1:d. h may be said 1ha1 al !he 
risk llf lWersimplificatilm. in economic theory. econo
mies of scale refer Ill a change in the hllal unit cost 
1fixed plus variable) associated with a change in the 
le\·el of production. In practice. one needs to llblain 
detailed engineering and accounting information at the 
plani level on ,·arious expenditure items per unit of 
output such as capital charge. parts. raw materials. 
labour costs. other operating costs. working capital. 
licences. transport etc .. and this uni! cost information 
must be gathered and Cllmpared for \ arious levels of 
l•Ulpul. Since pmduclion technology and particularly 
factor proportions. raw materials costs. wages and 
capital costs are like!~ Ill \·ary considerably from 

couni~ lo counlr~. the economies of scale for 
pwducing any gi\en part or Cllmponeni may also differ 
markedly amlmg indi\ idual couniries. 

Unfor1una1el~. empirical information related 10 1he 
economies of scale for the manufacture of \·arious parts 
and components arc.· \·er~ difficuh 10 come by. ahhough 
such es1ima1es for \·arious makes and models of 
automobiles are a\·ailable in a highly fragmented form. 
Mos! informaii.m. if a\·ailable. usually prm·ides only 
the minimum production \·olume for commercial 
\·iabilily instead of unit cost \·ariaiions associated with 
output \·anallons. For instance. such mm1mum 
efficienc~ scales were rough!~· es1ima1ed for \·arious 
motor cycle components by an industry source in 
Indonesia in 1979. as shown in table Ill. lb. It is 

Table 111.16. Estimates of scale economies for 
motor-cycle components in Indonesia, 1979 

(Motor-cycle equivalents) 

Components 

Engine block complete 
Carburettor 
Air cleaner 
Dynamo assembly 
Kick starter lever 
Gear shifting lever 
Exhaust pipe 
Silencer (damper) 
Drive chain 
Fraac 
Centre stand and side stand 
Brake pedal 
Front footrest 
Rear footrest 
Fuel tank 
Fuel cock 
Dual scat 
Frame right cover 
Fraac lcf t cover 
Front fork 
Front b\mlpcr 
Handle 
Brake cable 
St•rtcr cable 
Rear aving arm 
Chain case 
Rear shock absorber 
Rear b\mlpcr 
Front vhcel 
Front axle and nut 
Front panel 
Rear wheel 
Rear axle and nut 
Chain adjuster 
Rear hub panel 
Tyre and tube 
Battery and holder 
Seleni\ml rectifier 
Headlamp 
l&nition coil 
Main switch 
Stop switch 
Tall lup 
Front winker 
Rear winker 
Hom 
Flasher 
Wire hameH 
Speedometer 
Speedometer cable 

Economic scale 

200 000 
400 000 
150 000 
300 000 
150 000 
150 000 
150 000 
150 000 
300 000 
150 000 
100 000 
150 000 
100 000 
100 000 
150 000 
150 000 
100 000 
100 000 
150 000 
150 000 
150 000 
150 000 
150 000 
150 000 
150 000 
150 000 
150 000 
150 000 
150 000 
200 000 
300 000 
150 000 
200 000 
300 000 
300 000 
500 000 
150 000 
150 000 
300 000 
200 000 
300 000 
300 000 
150 000 
150 000 
150 000 
200 000 
l'SO 000 
100 000 
300 000 
150 000 

~: K. Odaka, ed., Tbe Motor Vehicle Indu1try in A1i1 (Singapore, 
Sin1apore Unlver1ity Pre1a, 1983), pp. 58-59. 
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tlb\illUs tllat th.: minimum dllcienc~ "cak' for all the 
Cllmponents hsteJ in th.: table \\Cr.: beytlnJ the ri:ach ,,f 
Ctlmp..inenb manufacturers in lmhmesia. gi\en the 
annual prllJUctilln \olume of less than .lllOJMIO unib. 
and th.: annual \·,ilum.: of the larg~t-,dling make ,,f 
around llMl.1100 units (all moJdsl at that time. 

To shed further light nn the 1.:chn,1(,1gical charac
teristics tlf productitlll llf indi\·idual parts nl-eded for 
the assembl~ ,,f major Ct>mpt>nents. the Centre for 
International Co-operation and l>e\dopment m 
Ljubljana. Yugosla\ia. in Ctlllaboratinn \\ith l'~ll>O. 

has n>lkcted plant-k\cl technical and engineering data 
on sekct.:J aull>mtlli\e and c,ms1•mer dn:trnnil.-s parts 
~rnd ctimpnn.:nb. :\utnmoti\e part' sekcteJ for stud~ 
are tht>se for engine. gearbo\ \\ith dutch ht>u,ing. fn•nt 
a \k. rear axk. frame and cab ft•r a 15-tonne truck and 
spin-.m ,iii filter maJe f,ir B'.\tW. 

Techn;cal and engineering informatit>n »n sdecteJ 
part' for the manufacture of a 15-tllnne truck \\ere 
obtained fr,lm To,·arna .·\utomubihn in '.\fotorje\· 
IT:\'.\tl. a maj,1r truck assembler m Yugt>,lnia. anJ 
they are .. ummari1ed in tabk Ill.I~. '.\fore specifically. 

1•10 111.11. Production ..i tKhno109iul ci..rM:toristics of 

soloctod c___.,t ,..rts for tnoc• -'••l•.-. in Y..,..sl~i•. 19119 
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I 
c 
c 
A 

A 
c 
I 
c 
c 
I 
c 
A 
c 
c 
c 
c 

" c 
I 

" 

T ltChno l 09i c1 l 

c-l••it1~1 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

I 
I 
c 
I 
c 
I 
I 
c 
A 

c 
c 
c 
I 
I 

• c 
c 
c 
c 
c 
c 
c 
c 
c 
A 

c 
c 
c 

I 
c 
I 
c 
c 
I 

I 
c 
c 
c 
c 
I 

• 
I 
I 
I 
I 
A 

c 
• c. 
c 
A 
c 
c 
c 

I 
I 
I 
I 
A 

A 

A 

A 

A 

A 

I 
I 

I 
A 

• 
I 
A 

I 
c 
A 

c 
I 
I 
A 
A 

• 
A 

c 
I 

• 
A 

• 
A 

A 
I 
A 

c 
A 
A 

I 

I 
A 
A 

A 
A 
A 

A 

A 
A 

• 
I 

• 
A 
A 
A 
A 
A 
I 
c 
A 

A 

A 

c 
A 

A 

• 
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falllit lll.11 (cOfttiftllN) 

... ._•'part 

111 Cress ...,..r 
11Z ...,1. 
111 llol•r I 
114 lrac•et 
115 ••inferc-t 

116 •t 1 
117 li"9t 
111 Sc .... 
119 (1 .. 
1ZO Ph• 
1Z1 Trail•r COMP1i"9 
122 frant spri119 
1Zl •t 2 
124 Stirrup 
1Z5 Mier 
12' Pur spri119 
127 Ll•int 1 
121 va•r 
129 Ll•int 2 
llO Ml 
111 ,.&rems 

..... r 

llZ '"• 
113 Plate l11PPOrti119 
134 Cl .. 
135 Melder 2 
136 (lib, br&eketitd 

137 Cab f1 oor 
Ill •t 
139 11119 
140 Plate 
141 s.cu ... 
142 leinforc-t 
143 lushi"I 
144 ...,1. 
145 Ser., 1• lr&e .. t 
147 .. &ri"I bran 
141 Slat 
149 ,.,. 

150 1&11 
1SI Holder 

152 "" 
153 Gasket 
154 C4"'eri"9 
155 Diet 
1S6 Door 
1S7 PUip 

151 lr&ke door 
1S9 Distributor 
160 Sun YI sor 

Ori9i.,.1 
dHip 

c.-ity 
(piitc:H 
Mr ntr) 

I OOD 
z 100 
I 250 

10 450 
650 

12 "'6 IOO 
70 IOO 

171 950 
I OOD 
2 500 
5 ZDD 

600 
150 ZDD 

2 150 
I IDD 
1 lOI! 
1 S50 
1 300 
1 ZDD 

650 100 

400 
2 IOO 
2 050 
1 100 

9DD 
950 

350 
3 763 450 

2 400 
2 250 
s 600 

zz 700 
23 750 

2 150 
7 986 250 

4 ZDD 
s 600 
4 400 
3 600 
2 150 
4 700 

47 IDO 
SI 700 

2 150 
I 250 
2 900 
• 300 

850 
S ODO 
s S50 

...,..r ef P1trc1t11t&'Jlt 
parts i• re<tucti .. ef 

u.,.1 prodioct costs If pro

ducti .. c.,.city 

I 

2 
2 

12 
I 

72 
4 

4 

1 

2 
6 
2 
2 
2 
4 

2 
2 

12 

4 

2 
2 

1 

32 
2 
1 

2 
12 
12 
2 

16 
4 

4 

4 
2 
1 

2 
2 
2 

1 

1 
2 
I 
2 

"'""' 

s 
5 

IS 
s 
5 
s 
s 
s 

10 
10 
15 
10 
5 

10 
10 
10 
5 
5 
s 
5 

5 
10 
10 
10 
s 

10 

IS 
s 
5 
5 
5 
s 
5 
5 
5 
5 
5 
s 
5 
s 
5 
5 
5 

ID 
5 

10 
15 
ID 
10 
10 

St .... ard
iutionli 

c 
c 
c 
c 
c 
A 

A 

A 

c 
c 
c 
c 
A 

c 
c 
c 
c 
c 
c 
A 

c 
c 
c 
c 
c 
c 

c 
A 

c 
c 
c 
c 
c 
c 
A 

c 
c 
c 
c 
c 
c 
I 
I 
c 
c 
c 
c 
c 
c 
c 

In tit rel>~ 
ability!!/ 

c 
c 
c 
c 
c 
A 

A 

A 

c 
c 
Ii 
c 
A 

c 
c 
c 
c 
c 
c 
A 

c 
c 
c 
c 
c 
c 

c 
A 

c 
c 
c 
c 
c 
c 
A 

c 
c 
c 
c 
c 
c 
• 
I 
c 
c 
c 
I 
c 
c 
c 

fite...,.logical Suppliitr!!1 

c-l••ityS/ 

c 
c 
a 
c 
c 
c 
c 

c 
c 
I 
I 
c 
c 
c 
I 
c 
c 
c 
c 

c 
• c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
• c 
c 
I 

• c 
c 
c 

A 

A 

A 

I 
A 

I 
I 
I 
A 

A 

I 
I 
( 

A 

I 
I 
A 

A 

A 

' 
A 

I 
A 
I 
A 

I 

A 
I 
A 

A 

A 

A 

A 

A 

I 
A 

A 
A 

A 

A 
I 

• • 
A 
A 

A 

• • • 
9 

Smlal: '°"'"'• Aut-"11°" ill llotorj"' (TAii), ll&rlllor, Yut011a¥1&, alWI C1t11trt for l11t1trnational Co-operation and DitY1tlopooent, 
LJ•1J&111, Yut01lavh. 
1/ St&lldardhatl.,.; A - easy; I - difficult; C - l11P011lllle. 
It/ l11terch.,...alllllty: A - Hty; I - difficult; C - I01p011lllle. 
' ' Tec""61 .. lca1 c-1Hlty: A - lllthly c-1H 1 ... 1, deYeloped c-trlt1 sucll as Ge,..ny, F..Stral ltpubl le of, Japan, Uni titd 
Klflfllea &lld the Ullltod States); I - l11terwdlata (prodvcitd by relatl.,tlr .. re llldustrlallrtd dt•tlopln9 countrltt such as 
lraril. llldla, the lepubllc of Ker••· Tai- Pr0¥l11ee alld Yu901lavla); C • sl .. lt (producrd by any dt•1tlopin9 country). 
f/ Suppliers: A - 11roducod by the ass.-litr of c_....,.ts; I - s-11..S by local 1ub<<lfltr1ctor1; C - h•porttd. 
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1abk Ill. P prO\ides. for each ~lcc1w part. inforrna
li••n •lO pmduc1inn capaci1~. 1he number nf pans 
newed for lite as~mbl~ nf a C•lmponen1. scale 
ccnnomies. possibilil~ for s1andardi1a1ion and in1er
changeabili1~. 1echn.,lngical comple,i1~ and supply 
.... urccs. The foll''"' ing no1able general obsen ;Uions 
"an be inferrw from 1he da1a. 

Firs!. 1he Yugo .. la\ia da1a suongl~ .. upport lhe 
argumen1 tha1 technolog~ poses n., major problem. bu1 
1he demand cons1rain1 docs. Only three ou1 of 
160 part .. e\amined here are bey.md 1he 1echnol,,gi"--al 
capaci1~ of de\doping counrries and 1he resl of lhe 
pans lis1ed are \I.ell within 1he 1cchnological reach of 
mos1 de\·eloping coun1rics. Three imporlw parls are 
bearing connecting rods for engines. bearing rapers for 
fmnl and rear a\les. and bearing needles for from 
a\lcs. 

Secondly. the da1a seem 10 bear oul our earlier 
.1bsen·ation thal oplimal prnduc1ion scales of indi
\·idual parts 1end to be much larger than that ,1f a final 
product int•l which these pans go. Assuming 1hat 1he 
originally designed produc1ion capacity approxima1cs 
such an oplimal scale. 1he production capaci1ics of 
~lcc1ed pans for a 1ruck engine are calculated i11 1erms 
of the number of engine equi\·alenb frnm !able Ill. 17. 
which is 1he same as iruck equi\aknts. since each truck 

Tablr III.la. Production capacltlrs for engine parts 
i!:Ulllhc>r ot truck equlvall!nts per yrar) 

Part 

!fut 
Pl~, cylindrical 
Washl!r 
Capscrew 
Bushing spring 
Ring scaling 
Pin 
Ring sealing 
Bush gudgl!on pin 
Plug 
Conl! valve 
Spring valve 
Cylinder 
Bracketed rocker arm 
Rocker arm 
Tappet valve 
Piston 
Stud cylinder head 
Connecting rod 
Bearing connecting rod 
Housing rocker arm 
Stator 
Cear 
Carrier of aggregates 
Injection 
Cylinder hrad 
Countervel ght 
Cranll:shaft 
Rotor 
CranJccase 
Oil dip stick 
Oil pUIDp 
flyvhHl 
Alr-coolln1 blover 
Starter 

Truck equivalents 

382 483 
149 100 
135 515 
130 306 
126 375 
113 046 

74 559 
18 600 
12 458 
11 100 
10 644 

8 60G 
8 208 
6 142 
6 667 
5 854 
5 417 
3 864 
3 683 
3 675 
3 500 
3 500 
3 500 
3 000 
2 675 
2 600 
2 225 
l 100 
1 800 
1 000 

800 
750 
750 
700 
650 

--------~ -------------- -----
~: Derived from table 111.17. 

nieW .. ,,nl~ one engine. and arrangw in the descending 
..rder in 1able Ill. IS. Mos! slriking is an immense gap 
bet\!ottn the largest and sn•aliest produclion capacities. 
ranging from .l~CAll3 1rud equinlenls for nu1s 10 650 
1ruck e1.1ui\·alcn1s for slaners. More imponanll:!-. 1he 
bulk of 1he pans lis1w in the 1able requires far larger 
produclion capaci1ies than 1he as~mbly of trucks uhe 
ac1ual capacil~ of which is undisclosed). 

Third!~. different pans showw widely di\ergem 
sensili\ily hl scale economies. For a hypothe1i"--al 
doubling of the presenl production "-apaci1y. 1he uni1 
production cos1 of eigln items is es1ima1ed to decrease 
by 20 per "-ent. 22 i1ems b~ 15 per cenl and 50 i1ems by 
IO per cent. The lisl of parts "'·i1h a unit cosl reducli•m 
of 20 per cen1 and 15 per cent is as follows: 

T;apcr ';ahc 
C,>nnC'..:Un~ r,tJ 
c,tmJcr 
. .\\k 'tttnnJ 
Bul.c Jupk' 
Supp.•rt tuh.: 
Rr.;akC' ~n,,ma:ham'm 

<ie;ar anJ l''"'"n 

Canhhall 
( ie.ir 
ln1c.:h•r 
Cranl..:a...: 
l iciJ:rb,,, 
Clut.:h (e\cr 
Rlurm!? 
J,,1nt 

lluh 
'k.:h.ini'm 
llanulc 'tccnn!Z 
c-.>nnc.:t1n1Z r.•J 
.-\\le ,hafl 
Clear h.n"mtt 
( rC';H t:1l\C'f 

((car t.:1lnC 

Sun gc;ir 
C1,\C'r 
ll<>IJcr 
·1 railer ~· •uphng 
C1h fl,,.,, 
;>11n1p 

_ .. ,, f't.,., 1"1fl r,·Ju. rzorr 

l'RJIOe 
l'nJme 
(iearh." \lllh .:.h. 
l-r••nt ;ade 
1-r .. n1 a\k 
Rear a\le 
Rear adc 
Rear adc 

( ••"-r:•·lff'lfl,• 

f'O!!Jne 
l·.ngmc 
l'n)?mc 
I ni:me 
(ie;uh"' \lllh .:.h 
(;C:.J:fhtl\ \\Uh ..:.h. 

<icarh"' 11.uh .:.h 
Cicarh." \lllh .:.h 
l·r,1nt .a.\I.: 

h•>nl .l\k 
1-r .. n1 .nlc 
1 r.int a\lc 
Re;ar ;"le 
Reara\lc 
Rear ;Hie 

Rc;ar a\lc 
Rear a\lc 
Rear adc 
rramc 
I r;1mc 
C1h 
(";ih 

•.: h .:lu"h h·•u''"IZ· 
••sec L1hlc Ill. I" for c\pl;1na11 .. o 

,,.,,,,"'"' 
J:tf1o Wu•• 

B 
B 
B 
R 
R 
0 
R 
R 

/,-, irn1.Jl 
,J1rf1. ult••• 

R 
c 
R 
R 
R 
c 
R 
c 
c 
c 
(" 

c 
R 
R 
R 
R 
R 
(" 

R 
R 
c 
H 

Fourrhly. a fairly large numhcr of parl' can he 
'1andardi1cd and made imcrchangcahli: for d1ffcrcn1 
make' and model\ \·er) ca,ily. wi1h 'omc minor 
difficulty in some cases. l'liol 'urpri,ingl~. parts with 
1hc greatest potenlial for standardi1ation and in1cr
changcahility are tho'e mml commonly used for 1hc 
assembly operation of car' as well a' other manufac-
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turcd products_ The list of such commonly used parts is 
gi\·cn below: 

R1ng,,.,;aling 
Sui 

Pin 
C;a1JS4T""' 
Pin. qlinJri..-;al 
Cirdip. 
Sett• 

&llj<>mt 
S.,;aling O:<>M 
Rahu.;ng sodm 
&;aring taptt 
Split pin 
Ri'"' 
8""ring nttdl<' 

•.:.h. = clutch h<>using. 

fnJtn<e. ,.arb." •ith 
.:.h.~r;ad., 

fnpn.e 
fnpn.e. ~;arb." •ilh 

.:.h. fmnt ;ad~. fr.am<'. 
~-;ab 

fnpn.e 
fngin.e 
fngin.e 
G.,;arb." •ith .:.h. 
{i.,;arb.>"\ •ith .:_11. fr,>nl 

;a-..1.,_ r<';ar ;ad<'. fr.am<'. 
c;ab 

{i.,;arb.>"\ •Uh .:.h. 
G.,;arb•-" ,.ith c.h. 
G.,;arb." ,.ith .:.h. 
Front ;nl<'. r<';ar ""'" 
Front ;ad" 
Fr.>nt "''~-fr.am<' 
fr,>nt ;nl<' 

••S« tabl<' 111.17 for npl;an.·uion. 

( c"l btt/H(';, ~ 

l.,,,,,n:,·,:r1 •• 

c: 

c: 
c: 

c: 
(." 

c 
B 
c: 

c: 
c: 
c: 
A 
c: 
c 
A 

Lastly. about 9 per cent of a total of 160 parts 
examined here arc imported from abroad. and the 
remainder arc locally produced. Morco\"cr. almost 
60 per cent of all local parts arc manufactured. in
housc. by either the truck assembler or componcnt
makcrs. and the remaining 40 per cent arc supplied by 
local sub-contractors. This may imply that. in the case 
of truck manufacture. Yugosla\·ia is capable of pro
ducing a large proportion of required parts (90 per 
cent) locally. but its sub-contracting network of parts 
production appears to be still in its embryonic stage. 

Similarly. figure 111.6 and table 111.19 pro\·idc 
detailed technical and engineering information on the 
manufacture of a specific automoti\·c component. the 
spin-on oil filter. w:1ich is supplied to BMW in the 
Federal Republic of Germany by Donit Company in 
Yugoslavia. Donit Company 1s one of the largest 
automntivc filter producers in Yugoslavia. with an 
annual production volume of around 3 million units. 
The company produces filters using its own technical 
know-how and many different production lines. One 
of the production lines is the assembly line for spin-on 
oil filters designed for the manufacture of smaller 
filters for passenger cars. 

As compared with the manufacture of truck com
ponents. the actual production \"olumc of oil filters 
(around 3 million per year) is sufficiently large to 
match the original design capacity 1>f output for a 
majority bulk of parts. more pn:ciscly 14 out of 
23 parts. The problem of excess capacity docs not 
appear to be serious for the remaining parts. The 
potential for scale economies also seem:; '" be much 
smaller than in the case of truck components. ranging 
between .l and 11 per cent reduction in unit cost for 
doubling production capacity. But this particular 
result is not entirely unexpected because of the 
relatively small number of parts involved in the 
assembly of oil filters. Moreover. none of !he pdrlS 
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FiguN Ill.&. Spin-on ol filter PIN 43..10.37 

l 

II 

Key: 

I and 11: Main compounds 
Illa: Compound 

1-20: Single par~s 

J 

s 
10 

a 

' 
7 

ll 

IJ 

6 

14 

IS 

16 

18 

11 

4 

inml\"cd is technically difficult lo make. and all of 
them can be standardized casilv or with onh· minor 
problems. But the possibility fo.r intcrchangc~bility is 
\"cry limited for all parts. Most parts arc made in
hou3c. except for \"arious gaskets and glue. 

6. Economi~s of seal~ in s~/~cutl ~lutronic parts 
anti compon~nts protl11crion 

In recent years UNIDO has been acti\"c in under
taking feasibility studies on the manufacture of 
\"arious electronic products and components in \"arious 
developing countries. Nearly all feasibility studies 
im·ariably pointed to one important conclusion. that 
limited market size was a major barrier to the 
manufacture of electronic products and components. 
Because of limited space. only three case-studies will 
be highlighted. namely those of the Syrian Arab 
Republic. Tunisia and Yugoslavia. mainly from the 
viewpoint of scale economics required for the manu
facture of selected electronic products and com
ponents. 

(3) Produ,·uon olcnmprt•.uon in 
the Syrian Arah Repuhlic 

ITN!DO undertook a feasibility study of manufac
iuring compressors for refrigerators in the Syrian 



, .. ,. 111.19. l'rwllooc:ti• ..., tKlleol .. ic•l .,...rKt•ristiu 
ef spi- eil filt~ PJll 43.10.37 -hc:tltnd in Y"91tSl..,,i•, 19111 

No. "-of ptrt Ori9iMl ...,..rof ,.rc ... t•~ St.....i•rd- I11tuc11..,.,._ lKllllologic•l SuPll li .r~1 

•si911 parts in reclu<tion of iHtiont/ ..i>ility~/ c-l••ity'I 
c~ity fiMl product costs if pro-
(pi KM ductiOft c..,..city 
Hr yttr) c!oublK 

1. -si119 (pot) 3 000 000 11 c A c A 
2. Dis..: 3 000 000 9 c A c A 
3. &..s•et reuiner 3 000 000 9 c A c A 
4. ""6r- sprift9 3 000 000 9 c A c A 
s. V•lwe .....i up 3 000 000 9 c A c " 6. v.1,,e ~;119 3 000 000 9 c A c A 
1. Spri"9 guide ~ 000 000 9 c A c " •• Spri"9 I s 000 000 3 c A c " 9. Spri"9 2 5 000 000 3 c A c A 

10. lift9 l 3 000 000 9 8 A ( " 11. li"t 2 3 000 000 9 8 A c A 
12. &as•et 1 s 000 000 6 c A 8 a 
13. &..s•et 2 s 000 000 6 .: A B a 
14. Centre tuh 3 000 000 • c A c A 
15. ""6r- l 000 000 9 c A c A 
16. Clip l 000 000 2 c A c A 
17. End up l 000 000 9 c A c A 
11. ,,,,. 5 000 000 5 8 A a B 
19. r-r psket 5 000 000 6 c A B B 
20. Outer psket 6 000 000 6 c A 8 8 
21. Single bo• 9 000 000 a A c A 
22. Eti-tte 9 000 000 a A c A 
23. lulk bo• 375 000 8 A c A 

Sftw: llonit lt•icM llldustrij•. lledwocle, Yugoshwi• w Centre for Intem•tion•l Co-~r•tion •lld Dewelop11ent, ljulllj•n•, 
Yugosl..,,iA, 1989. 
!!211= S.. t•ble UI .17 for notes. 

Arab Republic in the early 19l!Os (61). The sti.Jy 
arriwJ at the following 'osI \·ariations of scale 
economies among many findings (see table 111.20). 

The import price of a 1.6-horsepower compressor 
including import duty of 17 per cent was S49.14 at 
that time. The dm.l::•ing of output is expected to 
reduce the per unit manufacturing cost by about IJ 
per cent f;,,m S51.50 to ~·44.l!J. and hence makes it 
attractive Io undertake import substitution. Moreover. 
if the import a.;:~ ,;n raw •naterials. $4.69 per unit. is 
exempted. the unit co . .;: >\·ould be further reduced to 
S40.06. which appears highly competitive relative to 
the import price. 

The crux of the problem is that although the Syrian 
Arab Republic already manufactures refrigeratllfs and 

is technically capable of producing compressors using 
technology transferred from abroad. its domestic 
demand with a population of 12 million may not be 
sufficient to absorb even 250.000 compressors per 
year. 

Even if the demand constraint is eased by exports. 
all cast-iron parts f,ir the manufacture of compressors
namely. the cylinder housing. motor housing. crank
shaft. connecting rod. valve plate. cylinder head and 
piston-would have to be imported. In addition. it 
would be necessary to import suction and discharge 
\·alvcs. as well as ceramic insulated ele,trical connec
tors. which are specialized parts produced by European 
-ompressor manufacturers. On the other hand. other 
parts such as motor laminations for stator and rotor. 

Table lll.7J. Manufacturing costs of compressors 
(Dollars per unit) 

I trm 

Material 
Labour 
200 per cent overheads 
10 per cent depreciation 

of capital 

Total 

250,000 units 500,000 units 500,000 units without 
Import duty 

19.59 
5.06 

10.12 

16.73 

51.50 

19.59 
5.06 

10.12 

10.06 

44.13 

14.90 
5.06 

10.12 

10.06 

40.06 

i2ll.I.kc: "Techno-econe>11lr study for production of compressors" 
(DP/ID/SER.A/351}. 

125 



and \·arious sh~e1-me1al parts such as feel. suspension 
brackets and siknn•r CO\ers. COiJ(d he fmiJucC'\.I 
d,1mes1ically \\ilhoul ditl1cul1y. for instance. al the 
Electric ~fo!lir (\1. al Lanakia. 

h is \\l>rth n,lling !ha! Ill sel up and operate a 
fliundry t."CllOllmically Ill pr.iJuce the se\en cast ir,m 
parts mentioned ab,1\e \\ouh.l require a minimum nf I 
million units ,if ,1utpul. a le\·el nf pr,iJuctinn whi.:h is 
\\ell beyond <he reach ,if a relali\ely small country hke 
the Syrian Arab Republic. :\t the same time. this would 
se·.·m further hi strengthen !he case for Sou1h-S,1u• n 
.:o-operalion in industrial sub-contracting. 

(b) E!t•ctronic compt111t'lllJ 11w11utilc11tr1' in T1mi.~ia 

UNIDO recently carried oul an in-deplh sun·ey of 
the electronics industry in Tunisia [ 62). including the 
components branch. The study CO\ered many selected 
passi\·e and mechanical parts and components. almost 
all of which .:onfronted !he marke1-si1e limitation with 
Sllme minor exceptions. For instance. the manufacture 
of printed circuit boards in Tunisia was hindered by !he 
lack of standard specifications and design rules 
compatible with !he in1erna1ional standards. apart 
from !hose relating to small-scale production. Loud
speakers c,rnld be produced only \\ ith foreign 
technology e\en if !he potential markets existed. 
T c:lc::\·ision yokes. llybacks. tuners and olh-r related 
parts could be economically manufaclllred al ,1u1pul 
le\·els abolll three or four limes !he presem market 
demand. In 4uart1 crystals. it could be profitable 10 
produce !he custom-made type. as ii is a precisinn and 
labour-intensi\·e acli\"ily and there arc many pn1en1ial 
customers in the army. police and ci\il radi,, 
communications. The study ruled oul. howe\er. the 
teasibili1y of producing standard quart1 used for 
watches. !ele\isions and computers since the minimum 

effic1en..:y ,1u1pu1 le\el may go beyond hundreds ,if 
milli,ms of piect.-s per year. :\ \\ide range nf :1111.:nnas 
was percei\.:d Ill be a potentially producli\.: area f.ir 
in\<.:slment. since 1echn.1I,1)?y is fairly simple and le-.s 
demanding in !he scale e.:'in'unies. Transformers could 
als<• prm ilie a technically feasible npportunily. but 
!heir weigh! and \olume make them hardly exportable. 

The study found almost all segments nf semi
c,induc!lirs highly capital-in1erisi\·e. Hence. in addilillO 
t,1 a substantial res;:arch and d.:' el,ipment capacity. 
they require high-\nlume pnidu.:1i,in 10 be price
..:ompelili\e. These barriers pnned lo be insur
mountable for Tunisia. Finally·. the minimum si1e nf 
production in ca1h,iJic lubes \\as estimated to be 
bel\\een 500.()00 tn I million units per year. which \\ell 
exceeded the local m:trkel demand. 

(c) El1·ctronic part.\ manufilclllrt' in rugo~laria 

Once again. company-le,·el technical and engineering 
dala on \"arious electronic components collected· by 
1he Centre for lnternati<mal Co-operation and Dnelop
menl a1 Ljubljana will be analysed 10 characterize the 
1echnological and economic dimensions of production 
af indi,·idual parts needed for the assembly of major 
components for selected consumer electronic products. 
The products listed below. and the components 
Cll\"ered. arc ,;ummari1ed in tables 111.21 10 111.2~. 

\\ "'hmg-ma..:hrne, ··rs .i 12"" 

Rcfngcrat.ir' ""llZS )1_r· 

C1 ~lnur 'i:k\ l'\lnn -.ch 

··oRBl I '}!ti·· 

'''Ltm.1! .k11r:~ '"r·'• ::• r··' •1 .. 
l'fun;ft,·r ,,, urr:r,, 

.l~ ~.IMHI 

llHl.tM"I 

SllJMMI 

hbl• 111.21. Production .and technolog;c•l chu.cteristics of selected 
cmiponent p•rts for thlt .....,f•cturl! of w•shing--.chine llodel ·rs 411· 

;,. Yugosh•;•, 1989 

------
N..,. of P•rt Origin•! NUllll>er of P.rcen:•ge St•nd•rd- lnterch•nge- Techno 1 oqi c• 1 Suppl ;e,M 

design puts in reducHon of ; r•t ;ont/ abi 1 i ty~/ comph•; tyC/ 

c•p•ci ty fin•I product costs if pro-
(pieces duction c•p•city 

per ytar> do,bl«d --------- -· ------------- -- -·-

AUl!!!l.llx; wuhing g[2llJ! 

Tub supporting cross 383 000 IS c c B 

llotor study pin 383 000 IS c c B A 

Counterweight 9Hket 383 000 20 c c B 

Driven pullity 383 000 0 c c B 

Cou11ttrwelght 383 000 0 A A 8 
Suspension leg 776 000 0 c B 8 

OrUlll housing 383 000 0 c c A 

Port for w•ttr protection 383 000 10 c 8 

Dr""' 383 000 0 c A 

lowl guket 383 000 20 c 8 

filing el-nt 
for spring 383 000 lS c A 

Dlst•nce ring 3113 000 10 c c 8 
Suspension ltg 776 000 20 c I I 

Scrtw" llr20 1 Sl2 000 4 20 A A ~ 

Nut "II 3 447 000 9 20 A A 8 
Sttger ring 776 000 20 A A 8 
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"-of ,.rt Ori9hNl ,._..rof Porcentage Standard- Intorchange- T ochno l 09i ca 1 S-li••~' 
ohsitn ,.rts in ...-Ctlon of hationi' umt,~1 c-lo•itr!il 
c-ilr final pndllct costs If pro-
(plocos clucUon c-Hr 

nr yur> """''" 
AIH.~11; !l!l!!! S-.nd 

..... llooo$ i"' 313 DOD 0 c c c A 
Fhl"' ol-t for •tor 313 ODD 15 c c c A 
Fhi"9 ol-t for 
cnss •-rt 313 DOD 15 c c c A 

T ... botl• 313 DOD 10 c c c A 
Fi •1"9 ,.rt for 
c-tonooltht 1:~ 000 z 15 c c c A 

lloc• ,.rt 313 DOD zo c c c A 

Fhint ol-t for •tor 313 DOD 15 c c c A 

A111!!fi!l1; !!ftling 

llouslnt 313 DOD D c c I A 
S-Ort ol-t for l ... 313 DOD 1D c c I A 
L-r s-rt ol-t 313 DOD 1 ID c c I A 
Corwor n6 DOD z 15 c c I A 
LocUnt rod 776 DOD z 15 c c c A 
Protoctl"' shoot 776 DOD 10 c c c A 
Calli not 313 000 D c c c A 

•11a11· 111a11 1!!nt 

Screw A C.Zd.5 313 DOD I zo A A c I 

•t "' 313 000 1 zo A A c I 
Vasher AC 1 1'9 DOD 3 Z5 A A c II 
Screw It 3.5"9.5 776 000 2 zo A A c I 
c-tor 313 000 1 5 A A c II 
Screw" 5•11 776 000 2 zo A A c I 
Tl•r lloldor 313 ODD 10 c c c A 
Tne ... 1 bloc• 313 000 0 c c c I 

!111!1111; me ,_....t 
Doorllold 9lass 313 000 I 0 I I I I 
fhf119 shoot 2 2911 ODD 6 15 A A c A 
Door handlo 313 000 I 10 II II I A 
Screw A C.la16 776 DOD 2 zo A A c II 
Portllolo rl"9 313 000 0 c I c I 
Part for door lwlcllt 313 000 0 c I I I 
......,lo sprin.J lll 000 I 0 c I I II 
Scrow c.1.13 2 2911 000 6 20 A A c I 

Fhlnv put for 
susponsion 109s (R•L) 776 000 2 15 c c c A 

!lllll!!llll; ]Hk 11111!! 

LocUnt part 776 DOD 2 IS c c c A 
Pod 776 000 2 15 A A c A 
Dist.nee lube 313 DOD I IS c c c I 
Plastic plu9 776 000 2 IS c c c A 
Rultbor 9r-t 776 000 2 IS I A I I 

11111111111• llll!IC UC11 

ltalns lHd 313 000 I 10 A " A c 
Rultbor pi oco 2 2911 000 6 IS c c c A 
Protoctlnv shoot 313 000 I 10 • c A 
Iott• sprl119 313 000 I 20 A A c A 
hlllo t1111 lloldor 776 000 2 10 c c c A 
l111ot lloso 313 000 IS A A c I 
Prossostat 313 000 I IS c c c • Portl'olo 1111191 313 000 I 0 c c I II 
Iott• c°"'' part 776 000 2 0 c • c A 
Lallol 313 000 30 c c c 
fl1allll1 .. 1111 lead 313 000 2S c c A 

·------

Smiut: •Gor111j1" Go1pondl11Jskh11aratl, Tl tO¥o Vl1111J1, Yu90sla•I•, and Ctntrt for lnttrn•tlon1I Cr.·• · '" ·~ o .... 1~nt 
(CICD), Ljubljana, Yu901law!1. 
llllW: S.1 ttlllo 111.17 for notes. 
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I I I I 111 111 

II-. of part 

Asst!lply· l!ouslng 

lnterc-ti119 ,,.;.,g 
van side 
IKhide vitll button 
[w~rator •111on 
Water drain t,.i119 
Support of sllelwes 
.. "- ;.,1.t 
.. "-,_1 

llNtiBt t• 
£41te. l-r 
Side wan of ewaporato• 
...., of lle&ti"9 tuh 
u .... 
HousiBt 
Fo...- A 3.la7 
lns•lation tuh 

St,.........lng for "'• 

hw6ly; Olar 

Door s...,.rt 
Door 
lung closing 

Asw61y: otller Hrts 

!crwv A 4.Za9.S 
Scrwv l.Z•ll 
llut 115 
Vasller A4 
T ... ing PVC (•trH) 
Scrwv llb16 

llut "" 
,, .. 6 
Holder 
a.,.11tt119 foot 
Glass protector 
...,_si•e tape •lfaa ICIV" 
Cup Ice 
•ff•t ,,,.,.,., 
Attackl119 ol-t 
Iott• 1prl119 

"''"load 
L ..... lder £ 14 
Support of c011Prossor 
Dist-• ol-t 
Upper hlngo 
CoYor of hinge (upper) 
lung of lllntt (1-r) 

Support of hlnto 
Hlth foot 
Holder 
L .. guard 
Glau sllo1 .. s 
.. t for sllol••s 
Half-~ for sllol•os 

baporator protector 
Distance •1-t 

for 0¥1por1tor 
Process tultl119 
bapor1tln9 drain pill 

Log s""'°rt 
Spring of •Hsol co .. r 
ll1rr1W •1-t 
•111 [ 14 
¥0110! for •ttOtallles 
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T»le 111.22. '"'6octi• _,. tKflne1.,ica1 dl&racteristics of selected 
c--t parts for U.. -*act.re of refri,...ator _., "'HZS 203"' 

i• Y"90Slnia, 1919 

llumlMr of 
desi9ft parts i11 

capacity final product 
(piecH 

Mr rttr) 

•DDD 
100 nDO 
100 DDD 
100 000 
100 DDD 

• DDO 
100 DDD 
100 DGO 
100 DOD 
100 DDD 
100 DOD 
!OD DDD 
'00 DOD 
100 DDD 
300 DOD 
100 DOD 
20D DDD 

4DO DOD 
100 DOD 
100 DOD 

6DD DDO 
1 DDO DDO 

200 DDO 
20D DDO 
65 DDO 

2DO DDO 
2DO DOD 
400 DDO 
100 ilCIO 
2DO DOD 
100 DDO 
100 DOD 
100 Ol'O 
400 DDO 
4DO DOD 
100 DDO 
100 DOO 
100 000 
100 DOO 
2DD DOD 
100 DOD 
100 DOO 
100 DOO 
100 DOO 
2DD DOO 
100 OOD 
IDD DOD 
IOD DOD 
2DO DOD 
100 DOO 

100 ooc 

100 DOO 
:oo 000 
IDD DOD 
100 DOD 
100 DOD 
100 OOD 
100 DOD 
IDO DOD 

1 

• 

1 

l 
1 

z 

.. 

6 
10 
2 
2 
0.65 
2 
2 
4 
I 

2 

4 
4 

1 

2 

I 
2 
2 

l'erc.,,ta,e 
reduction of 
costs if pro

duction capacity 
doyblod 

2S 
0 
0 
0 
s 
0 
0 
0 
0 
0 
0 
0 

10 
0 

20 
10 
s 

5 
s 
5 

10 
20 
ZS 
2S 
5 

20 
ZS 
s 

IS 

0 
0 

10 
0 
0 
0 

0 
IS 

0 
0 
0 
0 
0 

10 
0 
0 
5 
0 

10 
5 
5 

10 

0 
0 
0 
0 
0 
5 
0 

10 

c 
c 
c 
c 
c 
c 
c 
c 
• c 
c 
c 
c 
c 
A 
A 

c 

A 

c 
c 

A 

A 
A 
A 

A 

A 

A 

A 

A 
A 

c 
A 
A 

c 

" A 
A 
A 
( 

c 
c 
c 
A 

c 
c 
c 
c 
A 

" c 
c 

c 

" c 
c 
c 
c 
A 

c 

l11te'ChA119e
abi l i ty!!I 

c 
c 
c 
c 
c 
A 

" c 
c 
• c 
A 

c 
c 
A 

" A 

A 

c 
A 

A 

A 

A 

A 

A 

A 

A 

A 
A 

A 

c 
A 

A 

c 
A 

A 

c 
A 
A 

c 
c 
A 

A 

A 

"' A 
A 

c 
c 
• • 
II 

• c 
c 

" c 
A 

A 

Ttch11ological Suppl iu~1 

c-l~1ity~/ 

c 

c 
( 

( 

c 
c 
c 
c 
c 
( 

c 
( 

( 

A 
A 
( 

c 
c 
( 

c 
c 
c 
c 
c 
c 
( 

( 

( 

( 

( 

( 

( 

( 

• 
B 

• 
( 

( 

( 

( 

( 

c 
c 
c 
c 
c 
c 
c 
( 

c 

c 
c 
c 
c 
c 
c 
c 
c 

I 
A 

A 

A 

A 

A 

A 

A 

8 
A 

A 

B 
A 

A 

B 
II 
A 

A 

A 
A 

B 
B 
B 
B 

B 
8 
!I 
8 
B 

"' "' B 
A 

B 
A 

B 
c 
B 
A 
A 

"' 
" B 
A 

A 
A 
A 

• 
" " 
A 

A 

• 
" " II 

• • 
" 



N- of part Originll llumlMr of P•rc..,t•CJ* St6ftd1rd- Int•rchAft~ Ttthnologic1l Suppl i•r!!l 

design p~rts in ~cti;in of !utfonf/ 1~i 1i tr~' COOIP 1 ••it~~/ 
~1p1ci tr final product costs if pro-

(pittH ductiGn c1p1ci~r 
nr yttrl doybl 

VHHl for ~s 200 000 10 c A c A 

Cover vesse 1 100 000 2 10 c A c A 

Profile of net 100 000 5 c A c A 

The....,stlt bvtton 100 000 15 c A c A 

(Q11Pressor 100 000 10 c A B 8 

N~l1t• 100 000 5 c c c II 

Sm!ru: Tov1rn1 Aut-i>llov In llotorjev (TAii), llaribor, Yugoslavia, ....t C_,.tre for Intnnat!on1l (CH19eration and lk..,,elopment, 
ljubljM&, Yugoslavia. 

!!211: SH table Ill .17 for notes. 

Table 111.2 I summarize~ technology and production 
characteristics of manufacturing the washing-machine 
.. ;>S 412"'. The ·.Jriginal design capacity for all parts 
strictly conforms with that of the final product. It is 
difficult. therefore. 10 estimate excess capacitieo; in the 
absence of actual demand figures for washing
machines. However. there seems Ill be ample scope for 
the scale economies in parts production. Out of a total 
of 63 pa;ts listed. 17 parts are likely to gain 20 to 30 per 
cent umt cost reduction for the doubling of original 
production capacity. ar.d 19 items. a 15 per cent 
reducuon. 

Despite considerable potential for scale economics. 
the majority of parts are found to be very difficult to 
standardize (41 parts out of63) and also difficult 10 be 
made interchangeable ( 37 parts out of 63). However. all 
parts except a few (mains lead and suspension leg) are 
ei1her technologically simple or somewhat complex. 
Reflecting this relati\·e technological simplicity, almost 
all parts are either produced in-house or supplied by 
local contractors. Only four 011t of 63 parts arc 
imported. It is also worth noting that 28 out of 63 parts 
are supplied by local sub-contractors, while 31 parts 
arc produced in-house. This would seem to suggest 
that a sub-contracting system for washing-machines 
has taken root but not yet fully developed in 
Yugoslavia. 

By contrast. the majority of part~ used in the 
assembly of refrigerators shows generally weaker 
sensitivity 10 scale economies than those shown in the 
manufacture of washing-machines (see table 111.22). 
Almost 85 per cent of part~. 54 ou; of 65 parts. showed 
a reduction in per-unit production cost associated wi:h 
the doubling of capacity by 10 per cent or less. In fact. 
nearly half of them, 31 parts. show zero C•Jsl response 
!o output variations. This many imply one of two 
possibilities: either the original design capacity is 
optimal, or a much larger capacity expansion than the 
doubling of output is needed for realising the scale 
economies. However. a small number of parts 
exhibited a considerable potential for scale economics. 
in particular the interconnecting tubing (25 per cent), 
forge A 3, Xx 7 ( 20 per cent). screw J, 2x I J ( 20 per crnt), 
screw M 4x 16 (20 per cent) and nut M 4 (25 per cent). 
These arc mainly nuts. bolts and screws which are 
highly standardized and interchangeable for many 
different purposes. Although the possibilities for 
standardization and interchangeability of the re· 
maining parts are relatively limited, most llf them arc 

found to be technically very simple 10 manufacture for 
any developing country. Therefore. nearly all of them 
are domestically produced. largely by the assemblers 
the:nselves. and to a lesser extent by local sub
contractors. 

For colour television sets. the potential for scale 
economies in parts and comp,ments production is 
hea\·iiy concentrated within a narrow range of ] to 
IO per cent. except for standard items such as nuts. 
bolts and washers (see table 111.23). 

A fairly large number of parts listed in the table are 
shown to be \"Cry difficult to standardize or make 
interchangeable. although they are by and Ia~ge 

lcchnologic;1lly not complex lo manufacrure. Hl.we\·cr. 
the assembly of telcvi!>ion sets seems to depend more on 
imported parts than the assembly of washing-machines 
or refrigerators. 

La~tly. table 111.24 summarizes production and 
technological characteristics of the assembly of selected 
television components; namely. speakers. condensers. 
resistors and transformers. Since the assembly of these 
components depends entirely on the imported parts. it 
was not possible to obtain the estimates of original 
capacity and scale economies of individual parts. A 
large number of these parts are found to be very 
difficult to standardize or make intcrr.hangeable. but 
none of them are beyond the reach of developing 
countries in terms of technological complexit). 

( d) Conclusions 

It is clear from this survey of the feasibility of 
components production in three economics that 
technological complexity is not the stumbling-block 
that it is often thought to be. The problem is mauet 
si1c. What is needed is a strategy that is both 
economically sensible (that is, not wasteful of 
resources) and technologically feasible. It is in this 
respect that the trend towards disintegration and 
dispersal points the way out for developing economies 
to achieve not only a decent level of industrial growth 
but also its dispersal across economies, and within each 
economy across firms. 

Stated differer. 1y, the di~inlcgration of ihe produc
tion process into numerous differentiated subprocesses 
may permit a large number of small firms to specialize 
in producing a few types of parts and components or 
suhasscmblics. But a large number of subasscmblics. 
part~; and components which go into the assembly of a 
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T»lo 111.23. P...-.Cti• .,.. tKllooological ct>aractoristlcs of soloctod 
~t parts for the -facl•n of col .. r tohvlsl• sot "'ODIT 916• 

i• T..,nlavia. 1919 

.._of put 

Scrov A 2.9•9.5 
VHhtr B 
Distanco pioco 
Spring 
fuse gear 
Jack socket 
Board ass...,ly II( 
0-.gnotisation coil 
llurd holder 
Coi 1 2•27 1tt 

Heat rinc 
Rel use 
c-tor 
Contact pin 
P....,ont IR 
Hinge 

Gulde 
Transpar..,t CDYtr 
Jacll covor 
Rul!Mr ring 
End .. n 
Housing 
l'icturo tube 
Chusis fr
Heat rinc f 

Tunor 
S-11 pot 

lut" 3 
Cap1cito.- 1000 •f/16Y 
Connecting cablo 
Integrated circuit 

TOA 3562 A 
nat cabl.s <•tres) 
3-Pole connector 
Delay Hne 
c~.111Ktor 

Transistor llC 547 
Roslstor 1 k 
Push button 

Original 
dHi91' 

CAp1city 
(pi.-;H 

etr y11r) 

400 000 
320 000 
160 000 
80 DOD 

320 000 
80 000 
llO 000 
llO 000 
llO 000 
llO 000 
llO 000 
ao ooo 
llO GOO 

2 400 000 
160 000 
160 000 
llO 000 

160 000 
80 000 

240 000 
ao ooo 
llO 000 
80 000 
llO 000 
80 000 
ao ooo 
llO 000 

160 000 
80 000 
llO 000 

BO 000 
240 000 

ao ooo 
BO 000 

320 000 
BOO 000 
BOO 000 
BOO 000 

Integrated ci rcul t socket 160 000 
Tube PVC (110tr.s) II 000 
Distanco holder SO 000 
Cu•lal connector 
Resistor holdor 
~In transfo,...r 
Knlted wiro (Mtros) 
Fr- for Z cover 
Coll peaking S.S ltfr 
Label 
Anglo 
....... .,. switch 

"" 3.6111.S 

BO 000 
BO 000 
80 000 

120 000 

80 000 
BO 000 
80 000 
BO 000 
BO 000 

320 000 

~r of Perc..,t1go 
puts in r~ction of 

fin1l product COits if pro
duction cap.city 

doyblod 

5 
4 

2 

4 

1 

1 

lO 
2 
2 

1 

3 

1 

1 

2 

1 

3 

1 

4 
10 

2 
10 

2 
0-1 

1 

1 

1.5 

1 

4 

20 
ZS 
0 
0 
s 

15 
10 

10 

20 
10 
10 

10 

10 
10 

10 

10 

10 

10 

10 

10 

10 

5 
3 

10 
10 

5 
5 

25 
5 
5 

3 
5 
3 
3 
3 
5 
5 
s 
5 
5 

5 
5 

10 

10 

10 

5 
10 

5 
5 
5 

StAnd1rd
iutionf/ 

A 

A 

c 
c 
c 
c 
c 
c 
c 
A 

c 
c 
c 

" c 
c 
c 
c 
c 
c 
c 
c 
A 

c 
c 
c 
c 
A 

A 

A 

B 
B 
B 
c 
B 
A 

B 
c 
A 

A 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

Int•rch1n~~~nolo9-i-~;lsu~~1 i~r'i 1 

1bi 1 Hyb/ COOIPl•"' ty~/ 

A 

A 

c 
c 
A 

c 
c 
c 
c 
A 

c 
A 

c 
A 

c 
c 
c 
c 
c 
c 
c 
c 
A 

c 
c 
A 

A 

A 

A 
A 

A 
A 

A 

c 
A 
A 

A 

A 
A 
A 

c 

" c 
c 
A 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
8 
8 

c 
c 
c 
c 
A 

B 
A 

B 
c 
c 
c 
c 
a 
c 

A 
B 

8 
B 
c 
A 

c 
c 
c 
c 
8 
c 
c 
c 
c 
c 
B 
c 
c 
A 

c 

a 
8 
A 

a 
B 

c 

B 
8 

B 
A 

B 

c 

8 

A 

A 

A 

B 
A 
A 

c· a .. 
A 
A 

c 
A 

B 
B 
8 

c 
c 
A 

c 
c 
c 
c 
c 
c 
B 
c 
8 
B 
B 
B 
B 
c 
B 
A 
B 
c 

imlw: •Goronjo• Gospondlnjsklaparatl, Titovo Vllonjt, Vugoshvla, and Centre for lnter11atlon1l Co-opor1tion 1nd DnelopiHnt, 
Ljubljara, Yugoslavia. 
!11111: S.1 tab lo Ill. 17 for notes. 
• - 40 per cont; •• - 60 per cont. 

finished product may require, in terms of that product. 
a minimum efficiency scale larger than the domestic 
market can support. T,> overcome market constraints, 
it is prnposed that developing countri«s as a whole or in 
regional groupings, should in some cases pool their 
markets anJ develop a network of supplier firms which 
would specialize in the production of a few types of 
parts and components and engage in mutual trade 
within the newly expanded market. In short, it 
represents a South-South industrial complementation 
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scheme aimed at the promotion of small-scale 
industries and, more importantly. the participation in 
regional industrial co-operation of many small 
developing countries which might otherwise be 
relegated to the !;ideline of the global industrialization 
scene. The scheme would also provide a mechanism for 
promoting intra-industry trade among member coun
tries of a regional grouping through the trading of 
similar. but slightly differentiated. parts and com
ponents among them. 



hbl1 111.24. Production Md tedlnol09ical cll&r&et1ri1tlcs ef 11lecte4 
c-ts for tlle -f&eturw of colour tel..,isioa a.t "OllIT 916• 

in Yut01lawia. 1919 

"'-lier of parts 
in fin•l product 

St&ndarc
i ut iont/ 

Interch&n,._ 
.ii;Htrtl 

Technologic•l 
cosple1ityil 

Sllillr 
l'leoibr&ne 
Coil 
llttal hovs•ng 
ll&gnet 
Connector 
lsol•ting part 
Absorber - rubber 
Dist&nee piece 
l'leoibr&ne 
Cort 
a .. bber 
Connecting wire 
Rivet 

AlUl!iniUll! electronic condenser 
lletal housing 
Dielectric foil 
Connecting wire 
Isolating plate 

Fiacd resistor 

Cer•ic body of resistor 
Connecting wfre 
Resistor layer 
Protection - paint 
ll&rking 

Vtritble resistor 
lltt&l part 
Pertina1 put 
Cont•ct 
Resistor layer 
Big rivet 
S..11 rivet 

Cont&ct 
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~: "Gorenje" Gospondinjskiap&rati, Titovo Vilenje, y,.goslavia, and Centre for lntem•tlonal 
Co-oper•tion and Developaent, ljublj&na. Yugoslavia. 
!!2U: See tabh 111.17 for notes. 

7. General con.~iderations for a scheme 
of South-South complementation 

It is clear that the development of a network of 
ancillary firms for the industrial complementation 
scheme in developing countries is constrained by both 
demand and !>Upply factors, in particular market site 
and technology. But a limited market site appears to be 
ultimately a more constraining factor than technology 
in developing ancillary firms. In a slightly different 
context, the same conclusion was drawn for the 
development of the capital goods sector in developing 
countries in (i/nha/ Rl'port /9XXllW. Although some 
technological barriers !>eem very daunting. 'iome of the 

most advanced technologies are, at least in principle, 
procurable in the open market. Furthermore, techno
logical leap-frogging may be possible for developing 
countries, for they have a far wider access to a 
bewildering array of new materials, sophisticated tools 
and machine~ and new engineering know-how than 
developed countries had at the same stage of 
industriali1ation. More importantly. the learning 
process could also be far more efficient today. 

Many developing countries are attempting to forge 
ahead vigorously with their "'domestic content" 
programmes in as many possible lines of manufac
turing production a'i possible. But the local production 
of parts and component~ is often impeded hy the 
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limitc:d d.in1c:stic markc:t ,,i1c: for fin;il pr,iJucl" in m;im 
dc:,·d•lping C••untric:s. Gi\c:ll this demand c•mstraint. a 
local Cllnlenl rr,,g~;unmc:. \\hidt is tradili•inall~ 

formulakJ \\ ithin the: C•lnte\l ,,f a n;i1i,1nal C:Cllnom~. 
ma~ n,ll be: justified in man~ casc:s. h is pr•'Jll'"ed. 
therefore. that lllcal content prngrammc:s. \ic:\\ed fr,m1 
the narrow b.,undary ,,f a natillnal cc•momy. should 
y idd 1,, a br,,ader C••ncept li.•r (,,cali1ing production 
\\ ithin a regi.,nal gniuping •lr. in some cases. amllng 
Je\·d••ping countries as a whok. t •nder such a 5,,u1h
Sou1h industrial C•l-operati,,n scheme. c:ach dc:\d,,ping 
country may speciali1c: in the production ,,fa limited 
range of pans and comp.mc:nls most ~uitabk i.-. its own 
rc:somce endowmc:nts and tc:chnological capacity. 

The ne\l logical 4uc:s1ion for South-South industrial 
co-ope: rat i.rn is how to identify a potential set o!· parts 
and comp,inents that could be targeted for such a co
operative c:ndeanlur. On the basis of the conceptual 
analysis of ancillary firm de\·dopment presented 
ab1we. the following sequential identification pro
cedure may be suggested: 

(aJ A fini,.hed product or a major component 
considered for South-South industrial co-operation 
should be broken down into its constituent parts and 
components al the greatest disaggrc:gation k\·e(s 
po~sible. followed by the establi~hmenl of a hier
archical structure of the multiple layers m the 
production process. moving up from indi\·idual parts 
10 components and major components. to sub
assemblies and then final assembly; 

(hJ Each indi,·idual pan and component so 
disaggregated. al the base: of the hierarchical struc!Pre 
of production. should recei,·e e\pen appraisal as to the 
minimum efficiency scale of production. technological 
difficulty. and the possibility of standardization and 
interchangeability of pans and c.1mponents for mass 
production. 

If the minimum cfficienq scale of outpul re4uired is 
small relative lo domestic demand. such output should 
not be wnsidered for South-South industrial comple
mentation. In a similar vein. if scale ewnomies re4uire 
an •llltput level greater than a regional market could 
supp,1n. that output also should be ruled out. 

The elimination procedure should be applied to the 
remaining parts and comp.rnents in the ao;sessment of 
technological complc:,ity. In other \\ords. those parts 
and Cllmponenh who"e production is clearly beyond 
the technological capabilities of all member countries 
participating in an industrial complementation scheme 
sh.1uld he deleted from the reduced lio;t. The word .. all .. 
empha,,i1es the fact that if any one member of the 
group is technologically capable of producing a 
particular part or component. the country in question 
may spccialite in its production or assist other member 
countries in producing it through technology transfer 
and technical co-operation among de\eloping coun-
1ric,. This faclllf takes on an added importance in \iew 
of the rapidly growing list of sophisticated parts and 
components !hat many !'Iii(\ !';UCh as Bratil. India. 
Republic of Korea. Singapore and Taiwan Province arc 
technologically capable of producing. 

The nexl ;tep would he a technical and engineering 
appraisal of potential for the standarditati<~'l and 
int:rchangeability of parts and componenls. ,with a 
\ iew to extending the scope for scale ecori11mies 
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thwugh ma"s pruJuction. The final step for Slllllh
Sliuth industrial co-nperati.in '' ,iuld entail producli•lll 
allocation anu trading arrangemenb an1lln~ membc:r 
Cllur.tries for pan~ and C•llllp•inents induded in the 
final list along "ith the designati•lll of an assembly 
point. presumably taking inh• accliunt such rcle\anl 
facwrs as resource endowment. competiti\e advan
tage and technological capabilities of each member 
country. In this regard. ir might be: usefi.:l lll dra\\ on 
sllme ,,f the e\pcriences ,,f Japanese transnational 
corpllrations in de\cloping c.,untries. particularly in 
East and s.mth-East Asia. \1any ,,, those C•lrporations 
ha,·e established a di\ ision of lab,,ur across de\"clllping 
countries in manufacturing a wide range of electronic 
glxl<ls and auh1mobiles. whereby· different parts and 
components are pro<!uced m one c••unlr~ and 
assembled in another. 

E. Summary and conclusions 

For certain industries. particularl~ manufactured 
durable goods. the production process can be brnken 
down into numerous differentiated subprnce!'>ses. and 
this disintegration may permit a large number of small 
firms to form \·enical inter-firm linkages \\ ith each one 
specializing in a few types of parts and components or 
subassemblies. But a large number of subassemblies. 
parts 3nd c,>mpooents which go into the assembly of a 
finished product may re4uire. in terms of that product. 
a minimum efficiency scale larger than the domestic 
market can supp.1rt. To o\·ercome a markc:t constraint. 
it is proposed that developing countries as a whole. or 
in regional groupings. should in some cases pool their 
markets and de,·elop a network of supplier firms which 
would special;Le in a fe\\ types of parts and 
components production and trade with one another 
withm the newly expanded market. 

The ab,>\·e proposal represents a South-South 
industrial complementation scheme aimed at the 
promotion of small-scale industries and. more impor
tantly. the participation of many small dneloping 
countries in regional indus1rial co-operation which 
might othernisc fail to materialise. The s.:heme would 
also provide a mechanism for promoting in:ra-industry 
trade among member countries of a regional grouping 
1hrough the trading of similar. but slightly differen
tiated. parts and components a:l'ong them. 

The ad\ antages of standardi1ation and specialita
tion through the di,ision of labour cannot be 
overemphasized. Specialitation would facilitate the 
production ohuperior-quality parts with a high degree 
of precision. yielding fewer defccti\e parts. Lower 
production costs. and hence lower prices. may result 
frl1m economies of scale attained through mass 
producllon. In this regard. it would be even more 
useful to produce interchangeable. standardited parts; 
in other words. parts 1hat can be fitted into different 
models and adapted to different product specifications. 
thus enhancing the possibility of expanding tl-ae 
produclion \ olume for a given demand. By contrast. 
the production of many different parh with different 
specifications by a firm is likely to he complica1ed. 
inefficient and deficient in quality and precision. The 
empirical evidence ohlaincd from manufacturing 
plants in Yugoslavia tends to demnnstrate the ample 



~l•Jl< fl>r s1amfardi1alillll ;and in1.:n:hang.:;1bili1y in 
parts pr<'•dm:li<>n. 

'.\lany di:,d<>ping C<•untrii::-.. '' hi:thi:r larg.: or :-.mall. 
\\ould undl•Ubti:dly like ll> manufacturi: a \\id.: range <>f 
thi:ir "" n final pn•duch :-.uch a' ai:1<•mobik-. and 
numer,1us c,1nsumi:r .:•ectr,1nic-. products. But the: 
bu .. inos of making car~ and 'id\." .:a:-.:-.em: n:c,1rd.:r" i .. 
\ery capital-inti:nsi\I! and technically compk\. and 
abtn e all ni:i:d:-. a largi: marli:t Ill prndu.:c: thc:m at 
intc:rnationally .:<>mp<titi\ c: prices. A large: numb.:r of 
den:l<1ping countrie:-. d<> not ha\c: a domc:stic mark.:1 
large enl•ugh 1<1 justify such an unJc:rtaking. h1r 
instanci:. car-making sec:m:-. hardly \iable. ni:n \\hc:n 
se\c:ral Jc:,c:loping Ctluntries pl1ol tl1gethi:r to form a 
largc:r common markc:t. 

E·q>ort options Ill circum\ent the: constraint of 1hc: 
small domc:stic markc:t may :-.c:c:m c:4ually bkak for 
most de\eloping countries. Automobile markets 
prmide a case in p.lint. ·\ fe,, de\eloping countries 
such as the Republic of Korea arc: pc:netra1ing the: low
price end of the markc:t in de\dopc:d coun1ries. 
particularly in the L'nited Statc:s. replacing Japan as the: 
traditional leader in :his segment of the market and 
forcing that country to go upmarket. The market for 
low-priced cars is pricc:-sensiti\·e. fiercely compc:titi\c: 
and saturatc:d. 

In Cllllsumer electronics. the markets for low-end 
products .. uch as radio recei\ers. casselle recordi:r'. 
black and white tele\ision sets. calculators. \\atches 
and some lllher audio e4uipment are aiso equally 
saturated and e\tn:mdy price-Cl1mpc:titi,·e with \ery 
hl\\ profit margins. Currc:ntly. the Republic of Korc:a 
has a share of .U pc:r cent in this sc:gment oft he market. 
India. 13 per cent. and Taiwan Pnl\ince. IO per cent. 
wi1h a shrinking world market sh;ire. On the other 
hand. the mark.:ts for medium- and high-end products 
jsuch as Clllour tele\isitln sch. \idco tape recorders. 
high-fidelity equipment. home satellilc recci,·ing equip
ment. home automation l arc still gro\\ ing. hut 
dominated by de\ eloped countries. particularly Japan. 
the only e\CC:ption being 1hc Republic of Knrea \\ hich 
has a markc1 share of 15 p<r cent. 

Successful c\portcrs of lo\\ ·priced cars and con,u
mer .:lectrnnics prl1duch from dc\cloping couiiiries 
usually enjoy not only large home markets. hul als1• 
supporti\e Cimernments and skilled Y.ork-forccs 
capable of <ipply ing and adapting foreign technology. 
and pos'c'sing gro\\ th c\pcricncc in manufacturing 
other goods. Only a fc,, countries. possibly including 
the Republic of Korea. Taiwan Pro\ince. Rratil. India 
and Yugosla\ia. fit thar dc,cription. 

More importantly. in most de\ eloping countries the 
underpinning of basic and machine-tool industries for 
the manufacture of automobiles and other durahlcs 
'uch as indu,trial <ind con,umer dcctronics goods arc 
either \irtually ah,ent or ri;dimcnrary. It \\ould seem 
an cnormou'. if not impossible. task for any 'ingle 
dc\cloping country to emh; rk on the simulwneous 
dc\Clopment of a large 1.umber of supporting 
indu,trie' as an alternative to importing all parts and 
components for <is,emhly oper<itious. South-South 
industrial co-operation i:ould play <in important role in 
overcoming thi' initial harrier. The difficult wsk of 
building up the basic supporting industries. the 
m<inufac111rc of requiH·d parts and procc" designing 
could be divided in a complementary manner among a 

gn1up ,1f de\ eloping counlrics according to the 
rc-.ourcc cndn\\ ments and technolt1gical capabilitio llf 
eadt C<>Untr~. Cl>-<>pc:rati\C cndea\l1Urs of this :-.orl. 
thr<•ugh co-producti11n acwss nati1111al bt1undaries. 
sci:m es-.ential. :-.incc basic industries such as iron and 
-.tcd I including foundry. forging and casting I. mm
fcrrous metals and chemical-. arc C:\trcmel~ capital
intc:nsi\ e and rc4uirc "ophisticated maintenance and 
l•pc:rational tcchn11lo1~ies. 

:\lth11ugh pn>spects for making their own national 
cars and tclnisillll sets may appc:ar dim for many 
de,·el,lping c·luntries. there seems to be: ample room ft•r 
them ltl find profitable niches in parts and components 
markets. For instance. automoti\e pr,.Jucts. whether 
an au1t1mobile. a scooter. an engine 11r a transmissitm 
are compos~·J of numerous parts anu ::omponcnts. and 
therefore pro,·ide consi•'~rable scope: for \·ertical inter
firm linkages of parts and compt•ncnts suppliers. 
Usually. a typical Ctlmplctely knocked-down auto
mobile consists of about .:!0.000 parts. many of which 
inn•l\c ,·aricd production processes. l\f,•reo\er. parts 
and components manufacture is likely to be more 
labour-intensive and add higher ,·alue than many other 
industries. thus contributing Ill greater job creation and 
ectmomic growth. 

On the other hand. as global integration of 
production spreads rapidly from 11ne industry to 
another. markets for parts and components also 
hecome increasingly integrated globally. Parts and 
components supplies will be e\er more di\·crsified from 
wider sources. irrespecti\·e of location and natilmal 
boundaries. wherner the~ :.:re produced cheapest for a 
gi,·cn acceptable quality. This implies that more and 
more parts and components will be produced and 
tradcd in global markets. \irtually remo\ing demand 
constrainh. In these ,·astly c\panded global markets. 
cert<iin parts and components can he produced. 
exploiting fully the scale economies. as end-products. 
not as intermediate inputs whose production is limned 
by the 4uantity of a specific final product to be 
assembled in a certain location. It seems important. 
therefore. that South-South industrial co-operation 
should he targeted at the proouctinn of such globally 
traded components which. in turn. may permit the 
di\ision of labour among dc\·cloping countries 1n the 
production of numerous parts needed for the assembly 
ot" such comp1•nents. In that contc\t. the global 
intcgr<ition of parts and C<'mponenl\ markets \\ould 
certainly broader. the scope for South-South industrial 
com plementa ti• >n. 

(iiH:n the accelerating trend for globali1ation of 
productio11 and trade in parts and components 
industries. it seems impcr<iti\e that for the ,·iahility of 
South-South industri;J co-operation. sclecterl compo
nenh targeted for co-production should he produced. 
not only at internationally competlli\c prices. hut also 
acc11rding to the stringent qu<ility standard' exacted by 
world markets. This implies that each part which goes 
into the component a"emhly must Jlso meet the twin 
requirements of quality <ind co\l-competiti\encss. To 
produce 'uch quality parh at low prices re,1uires. 
among other things. the following: sufficient produc
tion capacity to realite economic' of 'calc: ade4u<1te 
machine'. tools and c4uipment: ,ufficient technologi
cal i:;1pacity: skilled manpower: and sound man;1ge
ment. 
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Recognizmg the importance of 
industrial sub-contracting asa poten
tially powerful instrument for indus
trial development and particularly 
the development of small- and 
medium-scale industries in develop
ing countries. UNIOO has been 
actively engaged in the development 
of industrial sub-contracting systems 
in different regions and subregions. 
UNIDO projects involving member 
countries of ASEAN and countries in 
Latin America. North Africa and 
Western Asia have reached varying 
stages of formulation and imple
mentation. 

By and large. the initial focus of 
projects is on the establishment of 
national sub-contracting exchange 
centres. although the ultimate aim is 
to develop a regional network of 
exchange centres. The primary func
tion of the exchange is seen as a 
mechanism for collecting. compiling 
and disseminating information on 
parts and component production 
capabilit1.?S at the enterprise level 
in various manufacturing branches. 
The status of UNIDO projects involv
ing the above-mentioned countries 
will be briefly reviewed. 

A. ASEAN 
Studies jointly carried out by 

UNIDO and the Economic and 

Social Commission for Asia and the 
Pacific (ESCAP) on the promotion 
of supporting industries are currently 
being translated by UNIDO into 
concrete technical assistance pro
jects in ASEAN countries. The 
projects in Malaysia relate to four 
selected areas: development of the 
foundry and engineering industry: 
development and upgrading of sub
contracting in the automotive indus
try: investment requirements. anJ 
support measures for the production 
of plastic parts and packaging: and 
development of supporting indust
ries as a result of the re:ocation of 
assembly operations from Singapore 
to Johore. 

In Singapore. a comprehensive 
assessment of the capabilities of 
supporting industries is currently 
under way. A survey of some 120 
companies is being conducted by the 
Singapore Institute of Standards and 
Industrial Research i" collaboration 
with the International Research and 
Development Centre in Canada. 
with a view to upgrading the tech
nological capabilities of small- and 
medium-scale industries in precision 
engineering. plastics. food-proces
sing and electronics. The results of 
this survey should prove to be of 
great importance to the development 
of supporting indus&ries in neigh-

UNIOO activitift in promoting Industrial 

bouring countries such as Indonesia 
and Malaysia as well as m Singapore. 
It is worth noting that the ASEAN
EEC Business Council programme 
for the promotion of joint ventures 
between small- and medium-scale 
enterprises has won support in 
Singapore. 

In Thailand. a series of discussions 
between the UNIDO-ESCAP team. 
industry associations and individua; 
enterprises have been held to ela
borate specific proposals for the 
promotion oi supporting industries. 

B. Lain America 
A UNIOO proposal for a regional 

programme to develop sub-contrac
ting in Latin America has been 
finalized. The participating countries 
are Argentina. Chile. Colombia. 
Ecuador. Mexico. Peru. Uruguay 
and Venezt.:ela. Its primary aim is to 
set up a regional network of national 
exchange centres. to establish new 
exchange centres where none exists. 
and to upgrade existing centres to 
meet the requirements of regional 
operations. 

The industries targeted for sub
contracting development are as fol
lows: metalworking; mechanical. 
electrical and electronic engineering; 
plastics and rubber; textiles and 
leather: woodworking. ceramics and 

Howner. scale economics associated with produc
tion \·olumcs seem to overwhelm the ;rnportance of all 
other factors. Despite the apparently daunting nature 
of technological harriers. '\omc of the mtN advanced 
technologies arc. at least in principle. procurable in the 
open market. In addition. technological leap-frogging 
may he pm,ihle for devc!oping countrie,, gi\en their 
far greater .1cce" lo a bewildering \arict~ of new 
material,. 'ophi,ticated tool' and mach:ne' ;ind new 
engineering know-hm\ than the developed countnc' 
had at the 'ame 'tage of indu,1riali1a11on. The k;irning 
proce"' could al,o he far more cffo:icnl 10Ja~. In 1111, 
regard. it j, wonh no1111g thar the Jara rc..:c1\l'd from 
Yugo,la\1a 'trongl~ '11pp11rt the arguml'nt 1ha1 
tcchnolog~ p"'c' no ma1"r prohlcm. hut 1hc demand 
c1111,tr;iin1 Joe,. Onl\ three 0111 11f lt11l ;iut1111111h1lc parh 
C\amineJ arc imp11r1cd. and the rc,1nf1hc p;irh 1i,1cd 
arc produ..:cd l11..:alh 

more e\pensivc c11,tomi1ed one' for 'mall-,cale 
production. There arc also c.:onomies of -.cale to he 
made in management and manpower training. ~ore
over. large-\olumc production may he conduci\e lo 
upgrading technologic.11 capahilitie' and promoting 
rc,carch and de\ clopment acli\ itic-.. In c''cnce. the 
demand con,1rain1 that prC\Cnh man11fa.:t11rcr- frnm 
C\ploiting ,,;ale cc11nomie' con,titute' the core of the 
pr11hicm. and the South-South .:11111plcmcn1;11ion 
'chcmc 1' ;i delihera1c ;i11emp1 111 rcmo\c th;11 
cc lll'I ra1111 

l.argc pr11d111:t1tlll \11l11111c' ma\ u1ahlc 111a1111t;i~·-

1urcr• to 11\c 'llpcr11•r quaht\ 111;1d1111c' and cq111pmen1 
;ind le" ''"lh )!Cfll'ral·purpo'c rn;1d1111l"' 111,lcad 111 
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In rc..:cnl ~car' the glohal11;1111111 ,,f prod11c1i11n 
thr1111gh 1r;1n,nat1i1n;1l ..:11rporat1111i- ha' hc1:1>111c incrca
'in)?h C\ 1dcn1 1:1 man~ mdu,tne,. I nr '"'lance. man~ 
.lapancw tr;1n,nat1on;il c••rp11ra1i11n' h,1\c ..:r1.·;:1cd ;1 
tl1\hi11n 11l lah1111r """" dc\cl11p111g ..:1111n1ric, in thl· 
nwnuf;1durc ol a \\Ide range "' l'kctr1>1lll' !!'''"''.ind 
;1u1om11hilc,. \\ hcrch~ d1lkrcn1 pan' and comp1111cnh 
pr11d11l·cd 1111111l' 1:111111tn .irc ""l·mhkd 111 anotlll'r. I Ill' 
n cr-111crc;1,111g I rend 111w ;1 rd gloha I production h\ 
1ro111'n;1111•n;il 1:11rp1•ra11nn'. ma\ h;l\c 1111p11r1;1111 



sub-contncting in developing countries 

chemicals: and industrial sen11ces. 
such as repair and maintenance. 
testing and quality control. f;nanc1a1 
accounting. computer services. re
search and development. marketing. 
packaging and transport. 

This programme builds on the 
existing sub-contracting exchanges 
or systems which have received 
UNIOO co-operation Such co
operation has been extended to the 
following countries for particular 
projects: Mexico in 1982. project at 
the Ministry of Commerce and 
Industrial Promotion: Ecuador in 
1982. project at the Centre for 
lnoustriat Development of Ecuador. 
Peru in 1982 83. establishment of 
Uma exchange: and in 1985. 86. 
establishment of Arequipa and 
Trujillo exchange: Colombia in 198:" 
88. establishment of Bogota ex
change. and in 1989. establishment 
of Medellin and Cali exchange. 

UNIOO has so far concentrated 
on the establishment of national 
sub-contracting exchanges. but no 
regional mechanism has yet been 
built to link separate national ex
changes. The primary purpose of 
the new proposal is to create a 
regional industrial sub-contracting 
system by interlinking existing na
tional elCchanges and joining them 
with new ones built in the future. 

C. Norlh Africa 

UNIDO is currently involved in the 
formu1at1on and implementation of a 
project for an integrated Arab sub
contracting exchange with the initial 
participation of the three Maghreb 
countries: namely. Algeria. Morocco 
and Tunisia. Tunisia has already 
established a fully operational ex
change and Algeria and Morocco 
are in the process of establishing 
national exchanges An integrated 
regional network of sub-contracting 
completion of national exchange 
centres in the latter countries. 

Tne ~riority industries identified 
for th~ project are mechanicc.I engi
neering. electricity and plastics. All 
other industries will also be exa
mined for possible inclusion. One of 
the salient features of the projec! is 
the computerization of all aspects of 
exchange operations ranging from 
building a data base to searching for 
potential buyers and suppliers and 
linking with other regional exchange 
centres. 

Apart from the Maghreb project. 
UNIOO has been exploring the 
feasibility of developing a larger 
regional r.etwork of sub-contracting 
exchanges linking together not only 
the three Maghreb countries. but 
also other Arab countries; namely. 

Egypt. iraq. Jordan anj Syrian Arab 
Republic. For this purpose. in 1986 
UNIOO drafted a project document 
containing. among other things. a 
co-operation agreement between 
the UNOP and the participating 
countries. It was agreed that e;.ch 
participating country would carry 
out an in-depth survey of its existing 
industrial capabilities. prepare or 
upoate national sub-contracting 
directories. construct computerized 
data bar.ks and establish national 
sub-contracting exchanges or pro
motion centres. 

Some of the rneasures considered 
necessary include the follOY. ing: 
adoption and application of a com
mon methodology for the formula
tion of exchange projects in all 
participating countries: use of a 
common industrial classification or 
nomenclature. along with a common 
terminology: development of com
mon or compatible computer soft
ware: f.acilitati11g the flow of in
formation through the e ·change of 
national directories or resource 
books. interlinking of national data 
banks. periodic re')ional meetings. 
and specialized sub-contracting 
newsletters: organi. ing anm•al Arab 
regional sub-contracting fairs. and 
developing a legal basis for a 
regional sub-contracting network. 

implication\ for South-South industrial co-operation in 
the manufacture of parts and component\. Cii\en their 
dominant position in production. marketing. and 
access to financial and technological resources in world 
markets. it seem' highly worthwhile to explore the 
possibilities of linking a South-South part\ and 
components complementation scheme 11.ith a 11.orld-
11.ide netwoik of production and marketing by 
tran\national corporation\. panicularly in the case of 
\ophisticated comp1inents. ~1utual interest' may elCi't 
in this sort of :--.;orth-South industrial ct•-opcration. 
Transnational corporation\ may be able to elCploit 
untapped potential for outsourcing cheaper p.trh and 

component\ from de\cloping countrie\. while the 
latter. in their turn. could upgrade their prnduct quality 
and impro\e production efficiency ~y a\·ailing them
seh·es of the existing global marketing networks. of the 
expertise and experience in international sub-contrac
ting. and of the technology and financial resources of 
those corporations. The mod1H opaantli for estab
lishing a link bc:twecn a South-South complcmentalion 
scheme and a aansnational c11rpt•ration ma~ differ 
considerably for different comp•"'ents. depending nn 
production. techno1ogy and marketing considerations 
and hence must be formulated on a case-by-case 
basis. 

1.15 



PART TWO 

IV. A survey of selected manufacturing indmtrM5 

Nine relatively comprehensive industry surveys and 
four ICS5 comprehensive reviews focused on selected 
industries and industrial branches arc presented in this 
chapter. Included among the nine comprchcnsiv.: 
surveys arc thr~ high-technology industries. namcl) 
mzchinc tools (ISIC 3823). semiconductors (ISIC 
383228) and telecommunications equipment (ISIC 
3832). which arc of crucial importance to the dcvel
opmcrit of the capital goods industry_ These arc 
followed by surveys of aluminium (ISIC 372022-
372034). man-made fibres (ISIC 351). agrochemicals 
(ISIC 351216). and plastics (ISIC 3513). which consti
tute important intermediate inputs industries. and of 
two co:lsumer goods industries. wearing apparel (ISIC 
322) and soap and detergents (ISIC 3523). 

The four relatively brief review articles cover iron 
and steel (ISIC 371). footwear (ISIC 324). newsprint 
(ISIC 341) and brewing (ISIC 3133). 

In the comprehensive surveys dcta:lcd st&.tistical 
information is provided on each industry to illustrate 
current supply and demand conditions. the trade 
pattern. profits and losses. production costs. capacity 
utilization and employment. at both country and 
company levels. The features of restructuring arc 
examined using indicators of overcapacity or shortages. 
of changes in output composition. of fo.-eign direct 
investment and of the role of government. Manu
facturing capacity in developing countries is given 
special emphasis. particularly the build-up of produr
tivc capacity. financing. cash now. profit potential and 
technological trends as they affect the competitive 
position of those countries. Finally. the shor!- and 
medium-term outlook for demand. prices. employ
ment. trade and investment is presented. within the 
context of an evolving world industrial structure and a 
changing international division of labour. 

The four review articles arc more specific in their 
focus. T11c iron and steel review rleals with new 
technological developments in this now relatively 
mature industry. and with its implications for ttle 
developing industry of the South. The review of th. 
brewing industry highlights the dominance of certain 
major companies world-wide and the likelihood of 
their lead being reinforced. The review of the footwear 
industry concentrates on illustrating how labour costs 
ha\'C been instrumental in moving production sites to 
low-cost countries The review of the newsprint 
industry focuses on the possible negative impact of the 
looming overcapacity in the North on the South's 
drive toward gr~atcr sclf-!lufficicncy in this industry. 
which is of critical importance to the social dimension 
of development. 

The surveys and reviews vary in scope and depth 
according to the 3vailability of data, which arc still 
:>btainablc in only scant quantities for certain indus
tries. particularly those in the South. Despite the lack 
of uniformity in data provision, certain common 
threads can be discerned running through many of the 
individual industry surveys. These arc summarized in 
the following 10 points: 

(a) Growth has remained strong in nearly all 
industries. despite fears of a slow-rlown in the latter 
pan of 1989. In some of the resource-based industries, 
notably aluminium and pl41Stics. capacity h415 been 
stretched to its limit, and shortages have become 
evident. A decline in demand is, however, expected 
during 1989. and by mid-year there were already signs 
of a deterioration in market price levels. 

{bj Trends toward consolidation have been evident 
among the more advanced industries, particularly in 
high technology, as companies gear up to global 
competition. Thus. merger and acquisition activity has 
been extensive in the semiconductor and telecommu
nications equipment industries. and adverse economic 
conditions have made it necessary to consolidate in 
the plastics and synthetic fibres branches of the 
chemical industry. 

(c) Manufacturing capacity in developing coun
tries has shown differing dcgrcct of progress in 
different industries. For labour-intensive production, 
such as that of footwear and apparel, industry is well 
established in most developing countries, but NICs 
such as the Republic of Korea ;.nd Taiwan Province, 
where wage rates have risen, arc finding it more 
difficult to compete with their less developed neigh
bours. They arc now concentrating efforts on the 
upper end of the market. In the high-technology 
industries, where research and development is more 
important than equipment and labour costs, devel
oping countries generally find themselves at the lower 
end of the market. 

(d) Even in relatively sophisticated industries there 
is a growing tendency 10 sub-contract part of the pro
duction process to developir.~ countries. In the North. 
for example, emphasis is on design of semiconductors, 
while fabrication is carried out in the South. 1 his is 
not true, however, for such products as telecommuni
cations equipment, which involve extremely tech
nology-intensive fabrication processes. 

(e) In the South. industrialization is not spreading 
evenly, while in the North, structural changes arc 
occurring. For example, the expanding importance of 
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Japan at the expense of the United Stales is increasingly 
evident. as illustrated by developments in the semi
conductor and machine tool industries. Meanwhile. 
the performance of NICs such as the Republic of 
Korea continues to exceed the u-crage of development 
in the South. The Asian region generally seems to be 
keeping up a strong pace of de\·elopment. while 
growth cl~whcre is stagnant or even falling back. In 
Latin America. for example. machine tool produ~ion 
fell badly in 198S. although the chemical industry 
sustained its pace. 

(j} In international trade. the United States and 
East Asia arc of growing importance as export markets 
for other countries. the former because of more 
favourable production costs o\·erseas and exchange rate 
considerations. and the latter because demand has far 
outstripped the capacit~· of lo.:al suppliers. Machine 
tools and plastics provide two examples of that trend. 

(g) With regard to (d). international sourcing of 
parts and components. for example in the apparel and 
stmiconducto:- industries, is bccl'ming more important 
to industry in the North. However. such a trend has 
not emerged in more technology-intensi\·c industries. 
such as telecommunications equipment. 

(Ir) A growing trend towards less go\·crnmcnt 
invoh·cment and more deregulation and privatization 
is discernible. The telecommunications i11dustry pro
vides an example of the former. while in the iron and 
steel and plastics industries privatization of govern
ment-owned companit:S is occurring increasingly in 
both North and South. 

(i) Anticipation of increasing regulation of inter
national trade is causing companies to relocate their 
manufacturing acti\·ities. For example. in all industries 
Japanese companies arc attempting to build up 
positions in Europe to prepare thcmscl\·es for the 
barrier-free Single European Market of 1992. By the 
same token. European brewing firms and other 
industries have been joining together in order to take 
advantage of the new situation. 

(j) Despite the huge strides of industrialization in 
certain countries and areas of the South (notably the 
Republic of Korea and Taiwan Province). the indus
trial strength of the North in both rcs,lurcc-based and 
high-technology industries remains overwhelming. For 
example. in aluminium smelting. developed countries 
account for 80 per cent of primary production and 
97 per cent of secondary production. In man-made 
fibres. however. over a half of production now comes 
from outside the major industrialized countries. and in 
plastics production the centre of gravity is shifting 
heavily towards the South. 

A. Machine tool industry (ISIC 38" • 

(a) Jnrroductimr 

Machine tool consumption is frequently used as a 
measure of industrialization. The category include:o; 

•1:sll>O acknowledge• 1he con1nh1111nn of c; lfah1g. Vercm 
lleul<eher Werk1cugma\Chmenfahnken. l'rankfur1. Federal Rcpuhhc 
of (ierman~. and lhe il"l'lance of Jn•eph Jahl.1now•k1. cdllnr of 
.4mt'rl(Qll Mad11111t1. 1n pro\1dmg valuahle mformallnn and dala. 
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tools used for the following purposes: cutting and 
forming metal; turning. boring. milling aild grinding 
operations; and punching. pressing. bending or cutting 
with lasers and by electro-erosion. 

The range of application extends from the manu
facture of pencils and cameras to that of marine 
engines. cars and aeroplanes. Because of the strategic 
nature of the end-use industries. a~ to most 
modern machine tools is considered essential for 
national competiti\·encss. 

During the past two decades world machine tool 
production has generally outpaced world economic 
growth (figure IV. I). In nominal United States dollars. 
production grew from 7.8 billion in 1972 to an 
estimated 38 billion in 1988. an average annual growth 
rate of 9.2 per cent. 

Figure IV.1. World IMChlne tool production. trade Md 
consumption, 1970-1911 
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For a century. the United States dominated the 
world machine tool industry. As recently as 1967 it 
accounted for 34 per cent of world production and 
31 per cent of consumption. The rise in importance of 
the USSR. Japan and the developing Asian countries 
has eroded this position. however. and today the 
United States produces only 6.4 per cent of world 
output and accounts for 11 per cent of consumption. 
Japan, by far. leads in production. Overall, developed 
countries still clearly dominate the industry. repre
senting about 90 per cent of production and exports 
(with Eastern Europe and the USSR accounting for 
20 per cent of production and 15 per cent of exports). 

lb) Prnduction 

World production of machine tools grew in 191(8 by 
15 per cent. to $38 billion. As mention'"d above and 
indicated in table IV. I. Japan is by far the world·s 
leading producer. having overtaken the United State!> 



T•le IY.I. t!Wlol '"'4i1cti• e# llKloi• lMls, ~·
(llilli•1 ef "°"•")ti. It/ 

c-try •• ,... 1- 1915 1916 1917 
erretion 

l.J- I 6"13.3 5 316.7 6 172.2 6 419.4 
2. Ge,_,, federal 

a.public of 6 133.3 3 161.6 5 115.4 6 4DZ.6 
1. ussas' 4 500.d' 3 035.1 3 61Z.O 3 916.31' 
4. ltalr 2 1113.6 l 115.5 l 623.3 ~ 235.2 
5. United States 2 440.0 2 711.I 2 747.i 2 515.0 
6. Switttrland l 913.6 !155.2 l 423.6 l 652.4 
1. Ge,_ 0.. 

l..,..lic~/ l 457 .0 730.4 l 000.7 l 312.0 
I. United lti ...... l 3'9.3 550.l 915.4 l 1151.4 
9. France 1115.1 499.3 657.2 166.l 

10. O\i,.P/ 731.6 341.~ 363. JS' 6lZ.5 
11. Tai- P,....i•u 695.2 271.2 366.6 5n.1 
12. Spain 673.6 252.9 396.l 575.0 
ll. T..,osla,,ia 611.7 m.2 390.4 515.0 
14.1-ia 657.5 324.lt/ 307.ot' 611.1 
15. lepubHc of ltoru 597. l 175.0 333.5 5l0.9 
16. Cz.chosl..,altia'/ 450.od' 331.l 313.ot/ 405.d' 
11. lrazil 448.9 265.d' 110.otl 575.5 
18. Pol .. , 320.of' 141.lY 153.ot' l2l.1 
19. c.....i. 290.2 199.0 209.5 244.l 
20. SwMen 280.9 215.0 214.5 257.7 
21. India 212.od' 245.l 269.8 2n.JSI 
zz ........ .,,, 241.5 175.5 1111.3 210.0 
21. e.l9i,. 190.d' 89.9 150.0 179.31' 
24. Austria 155.od' 120.4 156.21' 155.d' 
25. •lgaria 150.od/ 132.6 143.21' 140.od' 
26. Israel ll5.of' 96.0 130.0 130.od' 
27 . ._ .. I0.2 53.3 11.1 76.8 
28. Australia 50.of' 36.4 39.2 45.od' 
29. lletherland:; 45.5 43.4 64.4 47.l 
30. Finl- 42.1 20.of' 24.5 35.3 
31. Ar,...tina 31. l 34.1 
32. Singapore 11.of' 34.11/ 34.4 35.ot' 
33. Port"9& 1 19.24' 11.2 12.5 18.711 
34. lle•ico 11.of' 11.ofl 16.5 21.41' 
35. South Afrka 9.7 29_51/ 11.0 12.l 

36. "°"' llOft9 1.5'' 1.34' 1.3 1.41' 

Total 31 047 .4 21 970.1 28 890.6 33 Oll.5 

North ._rica 2 730.2 2 916.1 (- 6.3) 2 957.4 (-7.6) 2 129. l 
Western Europe 15 327. 7 7 190.1 (113.2) II 024.9 (39.0) 13 589.8 
Eastern Europe and USSI • 447.7 5 123.1 ( 64.9) 6 230.1 (35.6) 74911.1 
Latin ._rica 505.0 m.o 111.41 316.5 (30.6) 631.7 
Asia l'J 977.7 6 391.6 ( 71.7) I 241.5 (33.2) • 414.7 
Others 59.7 64.9 ( -1.0) 50.2 (18.9) 57.3 

Total llorth 26 625.9 15 393.2 ( 73.0) 20 774.5 (21) 22 765.6 
(eocludi"9 centr1l11 
pl&Med economies}!:/ 

Total South 2 242.8 I 112. 7 ( 101.6) 1 522.1 (47) 2 114.5 
(t1cludi"9 centran, 
planned economit1)!:/ 

Total world 31 047 .4 21 970.1 ( 73.2) 21190.6 (31.7) 33 Oll.5 

Smiw: Wr!ctn !!ti;hjnist. 
!!aw: figures within parentheses repres..,t perc..,t19e ch...,. kt- the 
production 1.,,,1 in the JH• concerned Ind that of l'lll. ""-'rtr possible, data 
includes .. chine tools onl1; it does not include parts ...., attac....,ts. 
1/ frH .. rht currencies have ken c-ert..i at curr..,t rates 1or the period 
covered. 
Ill Contro'.led currencies have i.. ... converted as follows: Eastern Europe and USSI, 
lulgAria, Cre.lloslova•i•. Poland and China at 70 per c ... t of the official rate; and 

c;.,..n 0-utic Republie •t 6S per c ... t of the rate of the federal Republic of 
c;....,,,. 

' ' Countries witll c0fttro119d curr ... cr ""ose official rate .. , not repres ... t rHI ,,., .... 
fl Rough est i .. te from fr•9Nnt•rJ' data. 
t/ UnreviHd. 
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in the early part of the decade. Japan reinforced its 
lead in 191(8 with a 34.t> per cen1 increase in output to 
reach S8.6 billion. This represents 22. 7 per cent of 
world production (table IV.:!). showing a slight decline 
sin'--c 1985. when Japan held 24.2 per cent of o\·er.111 
output. but a strong ad\·ance m·erall since 1980. when 
it produced only 14.3 per cent 11f the world lotal. The 
Federal Republic of Germany maintained its second 
position. wilh output of St>.8 billion. showing t>. 7 per 
cent production growth and n:co\·ering market share 
lost in the early 1980s. That country· produces 18 per 
cenl of world machine tool outpuL 

The USSR remained the·world"s third largest pro
ducer. making machine tools to !he \·alue ofS4.5 billion. 
a IJ.2 per cent grow·th on the prc\·ious yea: and 
I UI per cent of the world total. Together. the USSR. 
Ja"an and Federal Republic of Germany. accounted 
for more than a half (52.4 per cent) of total world 
production of machine tools in 1988. 

The United States slipped back in10 fifth place 
behind Italy. which showed a strong 25 per cent 
increase. Output in the United Slates declined by 
5.6 per cent and that country. as already mentioned. 
now accounts for just 6.4 per cent of world produc
tion. a steady decline from 17.9 per cent at the 
beginning of the decade. Switzerl.md. the German 
Democratic Republic and the United Kingdom all 
showed strong growth in production of machine tools 
last year. Notably. output in the United Kingdom 
grew· by 27.5 per cent. Production growth in France. 
at 5.1 per cent. was not as strong as consumption 

growth. China. which is the tenth-largest i:roducer. 
showed an increase in output of 15.t> per cent ;" 19!1!1. 
slightly increasing its share in world production from 
1.5 per cent in 1985 to 1.9 per cent. 

On a regional basis. both North America and Latin 
America showed an o\erall decline in machine tool 
production in 1988. although Western Europe and 
Eastern Europe and the USSR moved ahead strongly 
at a roughly equal pace of some 12 per cent. Asian 
machine tool output grew 29.5 per cent. largely· helped 
by the increase in Japan (sec figure IV.2). Western 
Europe was the largest producer. with 40 per cent of 
world output in 1988. Production in total grew by 
12. 7 per cent. with growth in all countries except the 
Netherlands. Countries outside the EEC were par
ticularly successful. Italy and Switzerland were able to 
increase their market shares slightly. while the United 
Kingdom and particularly France lost ground during 
the 1980s. The dc\·clopmcnt of 1he machine tool 
industry in Spain is worth noting. as the country 
increased its world market share from I. I per cent in 
1970 to 1.3 per cent in 1980 and to 1.8 per cent in 
1988. 

In Eastern Europe and the USSR. production 
growth was strong in most countries. contributing to 
an o\·erall increase of 12.6 per cent and a share in 
world production of 22.2 per cent. Poland. however. 
saw a decline of I. I per cent. Growth was strongest in 
Yugosla\·ia. where it rose by 30.4 per cent. 

Output in Asia represented 28.8 per cent of world 
production. about to percentage points higher than in 

Table IV.2. Country and regional production of .. chine tools, 
1910, 1915 and 1911 

("illions of dollars) 

l~U 1215 1•.m1 
Country or Production Percentage Production Percentage Production Percentage 
region share share share 

Japan 8 643.3 22.7 5 316.7 24.2 3 826.l 14.3 
Germany, Federal 

Republic of 6 813.3 17 .9 3 168.6 14.4 4 707.6 17.5 
USSR 4 500.0 11.8 3 053.8 13.8 3 065 11.4 
Italy 2 803.6 7.4 l 115 .5 5.1 1 728.l 6.5 
United States 2 440.0 6.4 2 717 .8 12.3 4 812. 3 17.9 
Swiuerh."ld 1 913.6 3.8 955.2 4.3 994.1 3.7 
German Dern Rep. 1 457.0 3.5 730.4 3.3 891.5 3.1 
United ICina:lom l 349.3 2.1 550.l 2.3 395.1 3.5 
France 805.1 1.9 499.3 1. 5 9!13. 9 1.3 
China 731.6 1.9 341.2 1.55 420 l.55 

North America 2 730.2 7.2 2 916.1 ll.l 5 006. l 18.7 
Weatern Europe 15 327.7 40.3 7 190.I 32.7 10 800.5 40.3 
Eastern Europe 
and USSR 8 447. 7 22.2 5 123.8 21.3 5 679.1 21.2 

Latin America 505.0 1.3 28).() 1. 3 386.4 1.4 
Asia 10 977. 7 21.1 6 391.6 2~.l 4 828.4 18.3 
Others 59.7 O. lS 64.9 0.29 47.6 0.17 

Total Northl/ 26 625.9 69.9 15 393.2 7.0 19 680.3 72.9 

Total Southll/ 2 242.8 ~.9 1 112. 7 5.1 968.7 3.6 

Total world 38 048.0 100 21 970.9 100 26 970.9 100 

--- -------· ·----·------- ---· ------ ---- ---------- ---- -- -- -----· -

Ssrnr.c.i:: Am.r.rilln...lllih.1.niu . 
1/ Excludina centrally planned economies. 
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Agure IV.2. World machine tool production by region. 
1980-1911. 
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1980. This is largely due 10 lhe contribu1ion of Japan. 
which. as mentioned above. saw a growlh of 34.6 per 
cenl. The share of 01her Asian coun1ries, excluding 
Japan. has risen 10 6.1 per cent of the world total. 
from .l 7 per cent at the beginning of the decade. The 
Republic of Korea increased production by 12.5 per 
cent to S597 million. but this represents a considerable 
slowing in production growth from 58 per cent and 
90 per cent in the pre\'ious two years. In total, the 
Republic of Korea has increased production by 342 per 
cent since 1980 and 241 per cent since 1985. Taiwan 
Pro\'ince saw production grow by 20.3 per cent to 
$695.2 million. but India saw a 2 per cent decline. 
Currently. Taiwan Province, the Republic of Korea 
and China each hold~ a world market share in the 
range of 1.6 to I. 9 per cent; this figure was under 
n.5 per cent in the early 1970s. 

Production overall declined for Latin America in 
1981!, down by 20 per cent from that of the previous 
year. This is in ~harp contrast to an increase in earlier 
years. demonstrated by a 71. 7 per cent overall rise in 
production between 191!5 and 191!8. Output in Brazil 
was down by 22 per cent 10 $448.9 million and in 
Mexico b) 15.8 per cent to $11! million. In Argentina. 
output rose by 9.4 per cent to $.l>!. I million. 

In tolal. the North saw a 16.9 per cent increase in 
production of machine tools in 1988. against just 
2.6 per cent for the South. excluding centrally planned 
economies. The strong production growth in Taiwan 
Prm·ince (20.3 per cent) and more modest ad,·ance in 
the Republic of Korea ( 12.5 per cent) were the main 
factors in helping the South achie,·e a slight gain. The 
share of the North in production is 69.9 per cent and 
that of the South. 5.9 per cent. lca,·ing the other 
24.1 per cent to the centrally planned economics. 

(c) Consumption 

Total world consumption of machine tools in 19!!!! 
increased by 14 percent toS35.2 billion (sec table IV.3). 
The USSR continued to be the leading consumer. 
absorbing an estimated $5.99 billion. or some 17 per 
cent of the world total. Consumption increased by 
13 per cent m·er that of 1987. This increase was 
dwarfed, however. by the 56 per cent rise in consump-
tion in Japan. lifting it to a close second in the list of 
wor•ri machine tool users. In third place, the United 
States saw its consumption of machine tools decline 
by n~arly 3 per cent to SJ.85 billion. That country's 
share in world consumplion has been steadily eroded. 
as mcnlioncd above. huing declined from 21 per cent 
in 1980 10 I0.9 per cent in 1988. In founh place. 1he 
Federal Republic of Germany saw tts i::onsumption 
decline by 4 per cent to $3.84 billion. Thal country's 
share in world consumption is similar in size to that of 
the United Stales and has remained constant during 
the decade. 

In contrast to its European neighbours. Italy's 
consumplion of machine tools jumped by 24 per cent 
10 $2.2 billion, taking it above that of the Uni1ed 
Kingdom. even though the latter rose by a similarly 
large magni1ude. up 31 per cenl to S 1.42 billion. As 
table IV.3 shows. these countries lie fifth and sixth in 
world machine tool consumption. 

Moving down the list. France. China and the 
Republic of Korea all saw increases in consumption of 
between 11 and 13 per cent. The !alter two have 
shown strong growth throughoul the 1980s. with 
China increasing consumplion by 170 p.:r cent since 
1980 and the Republic of Korea by 145 per cent. 
Canada lies tenth in the list of world consumers of 
machine tools. increasing use by 33 per cent in 1988. 
in slark contras: to its neighbour. 1he Uni1ed States. 
This is in line with 1hc steady growth shown by 
Canada throughout the decade. Consumption has 
increased by 74 per cent since 1980. Spain and 
Switzerland bo1h achieved growth in consumption of 
20 per cenl in 1988. Romania's output was sieady, 
pushing ii back two places in the productil~n league 
behind Spain and Switzerland. 

Taiwan Province saw a 43 per cent rise in con
sumption of machine tools, lifting it well up the table 
•>f con!'umers. Brazil, on the other hand. experienced a 
sharp decline of 24 per cent. Thi~ was the steepest 
drop in any country for which statistics are available. 
The German Democratic Republic helped offset some 
con.mmption declines in other Eastern European 
countries, turning in a 44 per cenl increase. 

Argenlina. Belgium. Denmark, Finland. Hungary, 
India. Mexico, the Netherlands. Poland and Yugoslavia 
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Table IY.l. Vorld -chiae tool c-imptioa. 1910. 1917 ... 1911 
(Mllllona of dollars) 

Country, area 1911 1917 Percenta&e 1910 Percent•&• 
or realon chaqe chanae 

1917-1911 1910-1911 

l. USSR 5 990 5 303.2 ll.O 3 751 59.7 
2. Japan 5 686.I 3 64';.:. 55.1 2 532.7 124.5 
3. United States 3 150 3 967.2 ·3.0 5 325.9 -27.7 
4. Geraany, Federal 3 143.7 4 001.4 -3.9 2 545 51.0 

Republic of 
5. Italy 2 111.5 l 753 24.4 l 260.l 73.l 
6. United lin&dOCl 1 420.4 1 017.l 30.7 l 344.6 5.6 
1. France l 376.6 l 219.9 12.1 992 11.·1 
1. China l 151.6 l 033.5 11.7 532 169.6 
9. Republic of Korea l 109.l 979.5 ll.2 452.I 144.9 

10. Canada 944.7 701.4 33.4 541.6 74.4 
11. Spain 726.I 606.9 19.1 227.1 219.l 
12. Switzerland 690.2 576.7 19.i 349.3 97.5 
ll. Roaanla 621.4 619.4 0.3 762.l -11.5 
14. Talvan Pro•lnce 519.9 412.7 42.9 191.9 207.4 
15. Brazil 453 601.5 -24.7 411.9 1.1 
16. Geraan De110cratic 

Republic 443.6 301.5 43.1 453.7 -2.2 
17. Poland 420 421.5 -2.0 535 -2.l 
11. Sweden 414.4 377.l 9.1 235.7 75.6 
19. Bulaaria 400 391 2.3 45 71.1 
'?O. Yuaoslavia 391.l 356.6 11.6 335.2 11.1 
21. India 313 319.6 -1.7 216.2 77.2 
22. Mexlcu 255.5 247.4 3.3 327.9 -22.l 
23. Bel&h• 220 206.l 6.7 136.I 60.1 
24. lfetherlands 209.I 229 -1.3 132.l 51.1 
25. Australia 115 177.3 4.3 172.3 7.3 
26. Israel 175 161 4.2 
27. Czechoslovakia 170 160 6.3 221.1 -23.3 
21. Austria 161 159 1.3 200.7 -19.7 
29. Hun&al'Y 156.l 164 -4.6 166.7 -6.2 
30. Denmark 129.2 133.I! -3.4 64.9 99.l 
31. Finland 114.l 120.9 -5.6 
32. South Africa 97.5 13.1 32.3 230.2 -57.6 
33. Singapore 97 95 2.1 101.9 -4.1 
34. Hong Kon& 75 70.4 6.5 
35. Araentlna 50.2 57.l -12.l 117. 7 -57.5 
36. Portu&al 43.6 42.3 3.1 50 -12.1 

lforth America 4 794.7 4 675.6 2.5 5 167.5 -U.3 
Western Europe 11 706.3 10 611.4 9.5 7 53? 55.3 
Eastern Europe and USSR I 599.4 1 731.2 11.2 6 270.5 37.l 
Latin Alllerica 751.7 926 -11.l 164.5 -12.2 
Asia 9 092.4 6 629.1 37.l 4 027 .5 125.7 
Othera 212.5 251 12.5 402.5 -29.1 
Total 1'orthA/ 22 295.3 19 019. l 16.a 16 341.; 36.4 
Total Southll 3 117. 7 3 041.2 4.8 l 127.3 74.4 

Total vorld 3; 234.0 30 195.0 14.0 24 971.5 41.l 

~: 611[1,ID 61,biDil~· 
1/ Excludln& centrally planned economies. 

all saw declines in consumption of machine tools in 
1988. The growth displayed by Singapore and Hong 
Kong, at 2 per cent and 6.5 per cent respectively, was 
lower than might have been expected from general 
economic activity. South Africa, meanwhile, showed an 
exceptionally high growth in consumption of 32 per 
cent. 

tool consumption, having witnessed a growth in 1988 
of 9.5 per cent and a total of 55 per cent since 1980. 
Strong growth in 1988 by Frnnce, Italy, Spain, 
Sweden, Switzerland and the United Kingdom was 
offset by declines i'l consumption in Belgium, Den
mark. Finland. Federal Republic of Germany and 
Netherlands. 

On a regional basis, Western Europe has continued 
to erode the share of world consumption held by 
North America, owing to the decline in consumption 
in the United States. Canada has sl>own a steady 
growth and the region as a whole accounts for 
13.6 per cent of the total (see table IV.4). Western 
Europe now accounts for one third of world machine 
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Eastc:111 Europe and the USSR's consumption of 
machine tools grew by I 1.2 per cent in 1988 and by 
37 per cent during the decade, mainly owing to 
advances in the USSR. Bulgaria. German Democratic 
Republic and Yugoslavia. The region accounts for 
24.4 per cent of world consumption, down slightly 
from 25 per cent in 1980. During the decade, 



Table IY.4. Sbare In -rld -chine tool c-.ipti-, 1910 and 1911 

Co1mtry 1 area Percentaae Percentaae 
or realon aha re share 

1981 1910 

1. USSI 17.0 15.0 
2. Japan 16.l 10.l 
3. United States 10.9 21.3 
4. Germany, Federal lepubllc of 10.9 10.2 
5. Italy 6.2 5.0 
6. United tcinad- 4.0 5.3 
7. France 3.9 3.9 
1. China 3.3 2.1 
9. Republic of ICorea 3.1 1.1 

10. Canada 2.7 2.1 
11. Spain 2.1 0.9 
12. Switzerland 1.9 1.4 
13. Romania 1.7 3.1 
14. Taiwan Pro•i,ce 1.7 0.76 
15. Brazil 1.3 1.7 
16. Geraan Democratic Republic 1.2 1.1 
17. Poland 1.2 2.1 
11. Sweden 1.2 0.9 
19. 8ul1aria 1.1 0.1 
20. YqoalaYia 1.1 1.3 
21. Indh 1.1 0.9 
22. "exico 0.7 1.3 
23. Bel&i- 0.6 1.5 
24. 9etberlands 0.6 0.5 
25. Australia 0.5 0.7 
26. Israel 0.5 
27. Czecboslovalrta 0.5 0.9 
21. Austria 0.5 0.1 
34. Hunaary 0.4 0.66 
29. Denaark 0.4 0.3 
JO. Finland 0.3 
31. South Africa 0.3 0.9 
32. Sinaapore 0.3 0.4 
33. Hong tcona 0.2 
35. Ar1entina 0.1 0.5 
36. Portugal 0.1 0.2 

!forth Allerica 13.6 23.5 
Western Europe 33.2 30.2 
Eastern Europe and USSI 24.4 25.l 
Latin America 2.15 3.5 
Asia 25.8 16.l 
Others 0.8 1.6 
Total RorthAI 63.2 65.4 
Total SouthAI 9.0 7.3 

Total world 100.0 100.0 

~: American Pfacbinist. 
1/ Excluding centrally planned economies. 

consumption by the USSR has advanced by 59 per 
cent, but that of Czechoslovakia, German Democratic 
Republic, Hungary, Poland and Romania has fallen. 

Latin America was the only region in 1988 to show 
an overall decline in consumption of machine tools. 
Figures arc onlv available, however, for Argentina, 
Brazil and Mexico. All countries showed a decline in 
consumption of between 4 and 24 rer cent. Argentina 
and Mexico registered a sharp decline in consumption 
for the decade of 22 per cent and 57.5 per cent, 
respectively. Brazil has shown slight growth, however, 
of 8.1 per cent since 1980. Tnc region's share in world 
consumption of machine tools has slipped since 1980 
from 3.5 per cent to 2.15 per cent. 

Growth in Asia, on the other hand, has been 
consistently strong, mainly because of advances in 
Japan. The region showed 37 per cent growth in I 988 
and l'.'.5.7 per cent for the decade up to that time. 
China, the Republic of Korea, Taiwan Province and 
India have all shown a steady advance, although 
consumption was down in India in 1988. Overall, 
Asia's share in world consumption has grown from 16 
per cent in 1980 to 25.8 per cent in llJ88. 

Excluding the centrally planned economics, the 
share of the South in world machine tool consumption 
has inched forward during the decade from 7.3 per 
cent to 9 per cent. The share of the North (excluding 
centrally planned economics) has declined slightly, but 
dominates overwhelmingly at 63.2 per cent. 
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(d) factors accounting _tiir /9XX grml'fh pattern.1 
in st'leclt'J countries and area~· 

As can be nllted already. the o\'erall pattern 
of pmduciion and consumption was remarkably 
\'aried. with some countries recording large decreases 
in acli\'ily. Others. notably Japan and haly. reported 
outstanding ~ains. while yel others. panicularly the 
United Stales and to some extent the Republic of 
Korea. saw surprisingly disappointing ad\·ances in a 
year of such strong general economic gro.\':h. 

In the United States. consumption was down by 
3 per cenl and production by 5.6 per cenl. Imports 
rose by aboul 2 per 'ent. indicating a continued 
preference by lhe United S1a1es for foreign machine 
iool!'. This trend has slowed, howe\'er. Despite the 
impression gi\'en by the slati!'tics. 1988 is reported as a 
good year for machine !Ool manufacturers. According 
10 the Associa;;on for Manufacturing Technology. 
towards the end of the year orders for new machine 
tools were running al I03 per cenl of !he 1987 figure. 
These could not be fully met. howe\·er. as capacity 
had been reduced under the influence of poor industry 
performance and increasing penetration of imports. 

The huge 56 per cent inc:ease in consumption of 
machi!le tools in 1988 by Japan left manufacturers 
struggling to keep pace. E\'en !hough production was 
up 35 per cent in dollar tem-:s. the backlog of unfilled 
orders grew. According to t~e Machine Tool Builders 
Association. whose members make machine cutting 
tools, the reasons were twofold. First . .Japanese manu
facturers in general. concerned about their exports 
after the reversal in 1he yen-dollar rate. had delayed 
making capital investments. Demand had therefore 
become pen! up before !988 and machine 1001 orders 
surged when reinvesimems began. Secondly. efforts lo 
cut costs and rationalize in the face of an appreciating 
ven had borne fruil bv 1988. and enough funds were 
~cct.mulated to facilita"te hea\'y investment. 
~o far as metal-forming tools are concerned. accord

ing to 1he Japan Forming Machine Association. huge 
orders placed by General Mol.ors in l 9!0-1985 
(totalling 100 billion yen o\'er the two-ye:>; period) 
haci boosted order books in 1986-1987. By contrast. 
1988 showed virtually zero growth. An increase in 
imports of machine tools was also evident in 1988. A 
st•Jdy by thr Ministry of lilternational Tracie and 
lndustrv (MITI) showed that the majority of imports 
were fr~m Japanese companies o\'erseas. The increasing 
rate of imports partially offset rises in the value of the 
yen. bu! Japan's surplus in machine tools trade still 
grew by 6 per cent to nearly $3 billion. The country 
exported 39 per cent of production in 1988. 

The Federal Republic of Germany saw a slight 
increase in production and export~ of machine tools. 
although consumption fell. An increase in production 
1s predictecl for 19119, when the country was to host 
the European world machine tool show at Hanover in 
September. Exports to the USSR and Eastern Europe. 
a major market, reached $320 million at the end of 
1988, repr~senting 8 per cent of oversc ·ab. 
Anorher 11 per cent went to the United Stat• while 
Austria, France, Italy, Switzerland and tile i .11tcd 
Kingdom each wok shares of between 5 and X per 
cent. Order hooks were strong for 1989, ,rnd produc
tion was expected to 1 ise by 5 per cent. Further ahead. 
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the Single European Market after 1992 is expected to 
boost demand and redu::e impllrts from J.ipan. 

Eastern Europe and 1he USSR h:m~ had limited 
success in trying to re\'i\'c their machine tool industr~. 
In 1987, more than 60 per cent of the enterprises were 
failing to reach their taryets. "lew accounting hws 
mean 1ha1 Stankoimport. which has been an autono
mous State trading company for 60 years. is now pan 
of the machine-tool-building ministry. Its import 
monopoly has been broken and se\'eral factories now 
ha\'e the right Iv deal directly with foreign cus:omers. 
In 1989. the Slate was expected to control only 20 per 
cent of machine !vol output. mainly the hea\'y-duty 
metal-cutting machines and presses. Increased con1pe
tition for customers among the rest is expected to 
boost quality and sales know-how. Stankoimpon has 
participated in machine !Ools trade fairs in the United 
States to help boost exports. However. a 40 per cent 
United States tax on USSR machinery exports has 
cur0ed potential in that markcl. 

Several successful United States-l!~SRjoint \·entures 
sell some 15 per cent of USSR machine tool exports. 
Another venture in\'oh·es a new turning centre in the 
Federal Republic of Germany to install Siemens control 
panels on Soviet products for developed :narket 
economies. The 1989 Metal Working Exhibition in 
Moscow should boost imports. and the use of profits fur 
investment should liberate larger funds for purchases. 

ln\'estments in machine tool production are up 
25 per cent. mainly in factories producing ad\·anced 
equipment. Examples include the Savelov Amalgama
tion in Mina\'iaprom. which builds lathes and milling 
machines. and Sredn\'e\'olzhks machine tool plant 
which specializes in chucl<ers and machining centres. 
Me1al-forming equipment de\'elopment is also recei\'ing 
high priority. Official estimates say 10.000 numerically 
controlled machine tools were produced in 1987. 
although other estimate!. say it was closer to 20.000. 
One explanation offered for the difference is that 
products held by the mili<ary may not be reported 
through trade channcb. 

The German nemocratic Republic is continuing 
its emphasis .in 1lexible manufacturing systems and 
computer-integrated manufacturing. By far the largest 
share of the country·s huge exports goes to thr USSR. 
The 43 per cent surge in imports in 1988 reflects 
continued efforts by the State machine tnol trading 
company, WMW Import· Export. to focus on hard
currency imports of key t'!chnology from the West. in 
an effort to modernize key industries such as textiles. 
food and be\'erages. as well as machine tool and 
factory automation industries. 

China·s machine tool production capability has 
grown. although performance has been patchy. The 
recently-formed Chinese machine tool buildeh associ
ation reported a nearly 40 per cent gain in exports. 
while imports rose by 11 per cent. In r:X9 the 
organization is sponsoring the country·s first inter
national machine tool show. 

Export gn wth for Taiwan Province was fairlv flal 
in 1988. The sharp increase of the new Taiwan dollar 
againsl :he United Slates dollar spurred imports by 
.U per cent. Meanwhi1e. the agreemenl on 1he voluntary 
restraint of exports to the United Srates. currently 
being renegotiated for another term. has held do"-n 
exports. It has particularly affected sales of machini~g 



..:entn:s and lathc:s hl customer' in ;he Unitc:d Statc:s. 
"f;ii\\an Prl1\incc: consid::rs the rc:straint tt1 be: unfair. 
as not t:\c:ry country complied with the: re4u~st from 
W:ishingtllll. Exp,1rt-orientc:d prl1ducts were: to be 
higillightc:d at the metalwlliking machinery show at 
T:i.ipei in April 19S9. 

'.\1list t'f the substantial -'I per cent increase in 
machine tool c~>nsumption in the Pnited Kingdom in 
1981\ amse because the gains were posted against a 
\\eak m.Jrket in 191\7. The ris~ in domes1ic consump
tion of 2 7 per cent was partly oased lrn an 8 IJCr cent 
appreciation in the pound sterling against the dollar. 
The yc:ar 1987 had !>een the final phase in tne 
reduction of first year capital allowance against 
taxation. after significant investmem had been made 
in pre\ious years to take advantage of tax breaks 
while they existed. This. combined with sharp falls in 
ill\;!stment by the motor \"chicles and mechanical 
engineering industries in tht" United Kingdom. had 
111ade 1987 a poor year for 1hc: machine tools industry. 
A slow-down is e'.'pected ;n manufacturing output in 
!989. which will affect production of machine tools. 
The United Kingdon; imports more than half its 
mach;ne tool consumpti~m and exports slightly less 
than hair its production. 

The 25 per cent increas~ in consumption in Italy in 
1988 was fed th:ough production and import rises. 
The drop in exports ~een in 1987 seems to ha\·e been 
temporary. and in 1988 they ciimbed back to 47 per 
cent of producti,1n. The re~ound was in all areas. Italy 
being one of the few developeu market ;:conomies that 
acti\"ely courts machine tool customers in developing 
c.;untries. lJcimu-Sistemi per Produrre. the association 
of producers of machine tool~ and rdared factory 
eGui;>ment. forecast an IX per cen; increase in pro
ductio11 of metal-cutting machine tools in 1989. and a 
11 per cent increase in mctal-.-11rming machines. 
Robots amounted r,1 a :5275 million industry for Italy 
in 1988. accounting for ab.mt IO per cent of machine 
tool expnrts. although the figures are not included in 
the data gi\·en in tables IV. I ar:d IV.3. The producers· 
associati,'>n prl1jected a 25 per cenl growth in robot 
shipments in !9X9. '>'ith one third of productior. to be 
exported. 

Hungary saw :i decline in volume of machine tool 
exports in 19X~. aithough exports increased in value. 
indicating that more co~"Y machines are iaicing a 
growing share. The most important outlets are Eastern 
European countries. Austria. China. Federal Republic 
of Germany. and Switzerland. The austerity policy in 
Hungary and other Eastern European countries means 
•hat efforts will be concentrated on developed market 
economies and overseas markc1s in 1989. 

The machine tool industry in Poland is beg;nning to 
age and the number of machines over five years old 
has grown !o 23 per cent. !t was thought that attempts 
might be made to reduce exports in 1989 in order to 
Jll'..',.t growing internal demand. although this would 
exacerbate the industry·s depletion of hard currency. 
i\ deal was agreed upon in 1988 with Scharmann of 
the Federal Republic of Germany concerning the 
production of machines of that country in Polish 
plants. It is not yet clear whether that is the beginning 
of a trend. 

In line with other Pacific rim countries, the Republic 
of Korea is experiencing an increase in home dl!mand. 

For machine tools. labour problems in the ir.dustry . 
liberali1ation or i:;olicy on imports. and a further 
strengthc:ning of the won agains'. the dollar are among 
factors which allowed much of the increased demand 
to be fulfilled by imports in 1988. The machine tools 
manufacturers association in the Republic of Korea 
e~.pected production. imports and exports to remain at 
~imilar le\·els to thl1se in 1988. A major pwblem arises 
for domestic manufacturers lacking local supplies of 
key parts ~uch as servomotors. 

Spain had a good year for machine tool consumption 
in 1988. whid1 rose nearly 20 per cent in dollar terms 
and 13 per cent in pesetas. There was a trend 
towards more shipments equipped with higher-quality 
controk Spanish trade increased. Imports gained 
21 per cent. the main suppliers being Federal Republic 
of Germany. Italy. Japan. United Kingdom. Switzer
land. United States and France. Exports gained 14 per 
cent. with most going to Western Europe (68 per 
cent). especially the Federal Republic of Germany. 
Other buyers include France. United States, United 
Kingdom. Portugal and Italy. Ir> total, three quarters 
of Spain's exports are to countries that are corisidered 
highly developed. 

The Swedish machine tool industry. which grew by 
9 per cent in 1988 in line with a general economic 
boom. is not feeling the benefits in terms of profit
ability. However. restructuring is largely c1~mpleted, 
and the companies that rem'lin in the business are 
expected to show greater stability of financial per
formance in future. Large metalworking companies in 
Sweden have been investing heavily in the past few 
years, particularly Volvo and Saab-Scania. Both have 
new production plants coming or stream in 1989. A 
~erious labour shortage ir. the country will result in 
demand for robotics and automation equipment and 
manufacturers are expecting good order books. Many 
major companies in Sweden have been investing 
heavily in the EEC. but machine tool manufacturers 
have made no significant acquisitions. It is considered 
that the creation of the Single European Market after 
1992 will not seriously affect exports from Sweden. The 
country is a net importer of machine toois and Italian 
companies are increasing their share of the market. 
wh!le high-quality Japanese goods are becoming more 
in e\ 1dence. 

The dramatic 22 per cent fall in production in Brazil 
is attributed to high inflation in the country deriving 
from the reflationary effects of the 1986 Cruzado plan. 
Forecasts for 1989 were bleak. on the basis of the high 
level of inventories at the start of the year. Wide
ranging lay-offs were predicted in the capital goo<ls 
industry as stocks carried over for the year totalled 
nearly half the orders. 

In South Africa, where production was down by 
21.1 per cent in 1988. although consumption was •Jp 
by 3:! per cent. many manufacturers have quit the 
b;1siness. A reluctance by industrialists to spend 
money on capital goods has left the machine tool 
industry unprofitable. In 19M4 there were 24 domestic 
manufacturers whereas in 1989 there were just nine. 
Ironically, spending on machinery rose in the second 
half of 1988 following a period of artificially low 
interest rates and as industry caught up with aging 
equipment. The increased demand was met through 
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imports. With an e\pected rise in interest rates tu Clll>I 
the econ0my and curb imports. demand \\as flattening 
at the beginning of 1989. It is reported that tl\ed capital 
investment is running belo\\ the le\'el l>f plant and 
e4uipment depreciati,in. suggesting that the Clmntry·s 
stock is aging. The concern \\ithin the eCllnomy to 
repa)o foreign loans will keep a lid on little domestic 
booms such as those experienced in 1988. 

Triple-digit inflation in Argentina has had the same 
effect on demand as in BraLil. Consunaption of 
machine ll'•lls was down by 12 per cent in 1988. 
although production held up well. showing a 9.4 per 
cent increase. largely going to exports. which were up 
by 64 per cent. 

1. Trad~ 

In 1970. just o\·cr a third of world production was 
traded. This has risen to nearly 46 per cent in 1988. 
underlining the increasing importance of international 
trade and competition betweer. countries. However. 
oniy 7.4 per cent of world production in 198!: left the 
circle of the 36 machine-tool-producing countries anc 
was exported to the non-producing countries of the 
South. 

Figure IV.3 provides som idea of the directions of 
trade. particularly showin., \'igorous trade within 

Western Europe and \\ith ('Mb\ countries. The 
l. uited States as a market for external suppliers plays 
a much greater role than W6tern Euwpe. while 
Japan offers hardly any sales potential for li.>reign 
suppliers. Western Europe an,f Japan tend to place: a 
greater part of their exports outside the: large country 
groupings. 

Although. on the whl>k. the trade structure is 
largely unc~:inged from previous years. the emphasis 
has shifted in certain areas. Among Western developed 
countries. for e\ample. the following aspects are 
noteworthy (see table IV.5): 

(a) Supplies from Western de\·el,,ped countries to 
the United States have increased considerably. from 
5.2 per cent in 1971 to D per cent in 1980 and almost 
20 per cent in 1986. falling to about 15 per cent in 
1987; 

(b) Similarly. Asia took only 10 per cent of 
Western de\·eloped coumries· .:xports in 1972. but by 
1987 the percentage had risen to 19 per cent. This 
trend was dri\·en primaril~ by China; 

(c) In comparison. Africa and Central and South 
America ha\·e slipped in importance especially during 
the 1980s. aad currently together they take up lc~s 
than 6 per cent of Western de\'eloped countries· 
eXj)OrtS; 

Figure IV .3. Currents In lnterMllonal machine tool trading, 1987 

(Billions of OM) 
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h•le IY.5. 0nu .. u- ef _., .. l•l ...-ts ef 15 V:tst.n -.1..- -tries, 191Z-itl1 
( PercRnl•te) 

l11POrt i 119 r-'Ji Oii 1972 1973 1974 1975 1976 1977 1974 1979 1980 1981 1982 1983 1984 1915 19116 1987 

or c-try 

Asia 10.1 10.S 12.5 12.3 13.S 14.9 16.6 16.5 13.1 13.2 15.2 19.1 19.9 10.7 18.7 19.0 
(ll(A 15.9 IS.6 17.6 19.0 21.S 22.4 20.7 16.7 13.S 10.3 11.I 15.4 10.S 9.6 9.3 11.6 

Africa 3.6 l.6 4.3 5.0 4.9 4.9 4.4 4.1 5.2 6.3 6.0 5.6 .: ... 3.6 2.7 z.o 
Europe 

( eac 1uch119 OIEA I 52.2 47.S 44.3 42.1 31.S 37.9 l6.4 39.1 41.3 39.0 39.1 31.6 36.1 37.1 41.0 43.S 
(Rfttral Alld 

South ~riu 7.7 a.2 9.2 10.3 9.9 I.I S.1 7. 1 1.5 9 0 S.4 5.1 4.4 4.1 3.6 3.7 

llorth ~rica a.5 9.5 10.3 9.6 9.6 10.6 12.2 14.1 16.5 20.4 17.7 15.0 22.a 22.9 23.2 11.6 

United StatH 5.2 6.) 7.2 6.6 6.7 12.1 9.9 12.2 13.0 14.6 14.9 12.7 19.6 19.6 19.7 15.4 

~: !!!lri'I!! !!i'hini1l-
!ill: "~stem developed c-triH include Austria. lel9i•. c ..... :i.. 0..-rtr, fi11land. France, F .. ral ibpullli; of &......,. 
It•\!'. Netherhnds. No,.,,.y, S:>ain, s..dRft, Switzerland, United ltillgdm and United States. 

(d) CMEA imports from Western de\"eloiJCd coun
tries ha\·e been replaced increasingly by intra-CMEA 
trade. Exports to CMEA countries in 1977 reached 
almost 22 per cent. and in 1982 still amounted to 
15.4 per cent. whereas 1987 saw a reduction to 
11.6 per cent. far less than exports to East Asia for 
example. lntra-CMEA trade in machine tools has 
increased to about 50 per cent: 

(e) Western Europe has lost none of its significance 
as a sales area for machine tools.Today. approximately 
44 per cent of the exports of Western developed 
countries is sole within Western Europe. 

In summary. the United States and East Asia have 
gained considerably as machine-tools sales areas. 
whereas CMEA trade is more and more internal. 
Africa. Central and South America and Western Asia 
have continued to decline so far as international 
machine tool trading is .:oncerned. All this makes it 
iikely that in future there will be an even more 
strongly linked anc! significant machine tool trade 
between Western de\"eloped countries, although Taiwan 
Province and ~he Republic of Korea will gain in 
significance in international machine tool trading. 

There are not on!y structural shifts on the demand 
side. Structural changes on the supply side also clearly 
indicate that competition is becoming even more 
intense. The Japanese machine tool industry is par
ticularly dynamic. Its percentage share of exports 
increased from 3.5 per cent in 1970 to 13.1 per cent in 
1980 and to approximate!} 19.4 per cent in 1988. 
Th\.'sc gains correspond with losses for all other 
important supplier countries. Italy and Switzerland 
alone have held steady, or increased their shares in 
world exports. The Federal Republic of Germany had 
t<) pay tribute to the export power of Japan. but was 
able to stabilize its percen<age and work its way up to 
23.!! per cent of world exports in 19!!!!. The country is 
thus once again the world's largest machine tool 
exporter. The United Kingdom. and even more so the 
United States, where export perce.ntages in 1972 were 
still above those of Switzerland and Italy, have since 
had to report losses in world market shares of nearly 
J7 per cent in the case of the United Kingdom, and 
about 66 per cent in the case of the tJnited States. 

With regard to geographical trading links. Japan ·s 
trade focused in the Pacific area. and the United 
States is its largest single customer. Approximately 
three quarters of all Japanese machine tool exports is 
sent to that area. Japanese exi;ort concentration has 
increased by a total of 7 per cent sirtce 1980. The 
United States alone absorbetJ almost 36 per cent of 
Japanese exports in 1987. 

The strong export performance of Taiwan Pr<'\·ince 
is also worth noting. About 33 per cent of its sales go 
to the United States. Exports. however. are now being 
restricted under a voluntary restraint agreement. 

3. R~structuring and r~d~ploym~nt 

(a) Si=e of the industry 

The machine tool industry comes under the category 
of small- and medium-scale enterprise (table :V.6) for 
both technical and historical reasons. There c:re about 
30 broad categories of machine tools. with largely 
varying dimensions within each category. and a series 
of subcategories related to specific processes. The bulk 
of production is for relatively small batches of diverse 
products. In 1987, the European machine tool industry 
comprised ahout 1.400 companies. In the United 
States there was a similar number in 1982 (no actual 
figures are a\"ailable for 1987). of which about two 
thirds had less than 20 employees. Today, however. 
the United States machine 1001 irtdustry is probably 
smaller. 

According to a MITI survey, the machine tool 
industry of Japan consists of abcul 170 companies 
with 50 or more employees. Man: produce accessories 
(dies. tools. gigs and fixtures) rather than machine 
tools. The average number of employees engaged in 
machine tool manufacturing for the 110 member 
companies of the Japan Machine Tool Builders· 
Association is 304 per company. But 70 per cent of 
these firms have fewer than 300 employees. Even 
though the largeM entrrprise employs about 3,000, it 
can generally be said that lhis industry is made up 
mainly of small- and medium-scale enterprises. 

Detailed figures are not available for most devel
oping countries. NICs and C'MEA. It can be said, 
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Table IY.6. StnN:tare t.f the -clalae t-1 laduatry la 
aelec:tf'd deTelopecl countrlea. 1917 

Co1mtry 

France 
Germany. Fri. Rep. of 
Italy 
Japan 
Spain 
Switzerland 
Unitn IClqdoa 
Unltn States 

llaber of 
companies 

141 
390 
430 

l 600 
144 
119 
200 
455A/ 

1-ber of AYeraae eaployaent 
employees per coapany 

10 025 61 
93 500 240 
30 500 7l 
32 700 20 

7 734 55 
13 100 116 
23 400 117 
62 300 137 

~: Ge~ lkchine Tool lkkers' Association.. 
Al limber of companies in 1912, vith 11e>re than 20 eaployees. 

howe\·er. that with 1he excep1ions of CML.\ firms and 
some in China. the machine 1001 induslry in 1hcse 
coumries generally consis1s of smaller companies than 
in den~lopcd countries. 

In the 1980s. abou1 100 European machine 1001 
companies disappeared through bankruptcy or closure. 
take-o\·ers and. especially in the Uni1ed S1a1es and the 
United Kingdom. management buy-outs. All this has 
led to significant changes in the structure of the 
industry. 

(b) Co-ope1a1ion and foreign direcl im·es1men1 

Companies from the Unit~d States. Asia and 
European countric:s outside the EEC own machine 
tool plants wilhin the EEC. The estimated production 
share held is about 10 per cent. Figures are not 
available for the United States. but the share of 
foreign-owned machine tool production is probably 
much higher. 

A list of the 25 largest machine: tool companies in 
de\·eloped countries (table IV. 7) includes Japanese. 
American and European companies. Da1a for other 
machine-tool-producing countries and areas are scarr:e. 
bul the a\'ailable figures for 1he Republic of Korea and 
Taiwan Pro\'ince show that machine tool companies in 
de\eloping countries or ~ICs arc comparati\'ely much 
smaller. 

Within the contexl of the foreign ownership of 
domestic machine tool production. certain structural 
changes ha\c a permanent effect on the international 
machine to0l business. The regional targeting strategy 
under which Japan has built up a powerful po~ition in 
the past 15 years is meeting resistance. The United 
Stales has made access more difficult through voluntary 
restraint agreements with Japan :\nd Taiwan Province. 
Europeans are highly sensitive about this question and 
developing countries have come to question their 
dependence on ltieir mighty neighbour. The conse
quences were predictable. By building up wholly or 
partly Japanese-owned production facilities in the 
United States and f.urope. it is hoped that trading 
problems will be avoided and markets secured. This 
approach is also now being taken up by machine tool 
manufacturers in l::urop.:. Such ar:tion is being helped 
along by the fact that for most countries in the South, 
and recently through pere.urmka or restructuring. in 
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the USSR. pure export business is becoming increas
ingly difficult. Co-opera<ion arrangements or joint 
ventures arc thus csscntiai to securing market shares 
in the long term. introducing a new structural aspect 
regarding internationalization of production and sales. 

As no country aiming al competiti\·eness can afford 
not lo use the most modem machine tools e\·en if il 
means buying them from abroad. it is likely that trade 
w·ill expand for this as much as any other reason. The 
rdali\·e role of trade. investment and licensing agree
ments will change. 

As discussed in detail in a UNIDO report•. se\·cral 
factors will encourage production links in one form or 
another. including the following: 

(a) The imposition of trade barriers in one or 
more markets. Such obstacles could lead to foreign 
direct investment in the countries imposing them. in 
other major markets lo pre-cmpl similar moves there. 
or in locations that. while not important in themselves. 
might offer cost or other ad\·anlagcs. This would 
render therr. suitable sites from which lo export lo the 
original market; 

(b) The need lo remain close 10 good customers ar 
home who. through foreign direct im·cstment. are 
relocating a large part of !heir production abroad; 

(c) The prospect of obtaining easier access to key 
production components. human or material. whose 
use could imprm·e real productivity and product 
quality; 

(d) The opportunity lo rc:inforce control rwer 
relevant parts of 1he international production network 
by building up a local presence in those locations. 

lnformc:tion on foreign direct investment in the 
machine tool industry is sketchy. The presence of 
Japanese machine tool companies in the IJnited States 
is well k11own. however. Yama1aki-Mazak. Hitachi
Seiki. Okuma. Makino. Amada and Toyoda. lo name 
a few. produce machine tools in lhc lJni1cd States. 
Only a few companies of the: Federal Republic of 
Germany such as Trumpf. Klingelnbcrg or Hi.iller· 
Hille. have scl up there. Others like Oeckel haH 

•"Rc<cnr dc-elopmcnr• in 1hc m;"hinc 1ool 1nd1"'r: · rhc pr•"P'"' 
for f11rc111n dire(( rn-e•1mcn1 i.nh parl1t11lo:r rcfcrcna I•• ""·'" 
dC\Clt1pin11•••11n1nc\"1l'Pl>.~.\1 



Yule IY.7. World'• 25 •tueat -~ ~-1 ~ea. 1917 
(Rilllons or dollars) 

Country llachlne tool lhmber or 
turno•er .-ployeea 

1. Y-:ukl-lla:uk Japan 675.0 3 000 
2. Fanuc Ltd. Japan 650.9 1 700 
3. Litton Iaduatrlea Ulllted State• 556.7 5• 200 
4. .... Co. Japan 523.0 1 560 
5. Croaa • T~eclr.er Corp. Ulllted State• 422.2 4 100 

6. C-u Italy 400.0 • 971 
1. o~ 11ac1a1- Vorb Japan 311.l l 712 
I. Ctnclmwtl llllacr.a Olllted States 374.0 9 153 
9. Cillld-later Cileman:t. Fed. Rep. or 326.l 2 Ol2 

10. Rori !'-·1tl Japan 320.2 1 537 

11. Toyoda llachlne vvr1ta Japan 315.3 • 367 
12. Iaaenoll llllltaa Ulllted States 310.0 • 500 
13. Deckel Cileiwuay, Fed. lep. or 302.0 2 400 
14. ~tn Japan 291.l 15 101 
15. Tnmpr Cilera&Q. Fed. lep. of 255.0 2 122 

16. llUillo Japea 242.7 95J 
17. Al .. laalneertaa Ltd. Japea 211.3 ... 
11. llabo Cilera&Q, Fed. lep. of 210.2 2 Oii 
19. Soaotlte Japan 202.0 537 
20. Traub Geman:t, Fed. lep. of 196.• 1 641 

21. filler-Bille Cileman:t. Fed. lep. of 193.5 2 007 
22. lliiller Velqarten Cilera&Q, Fed. lep. of 114.9 2 441 
23. Bltadal-Selld Japan 171.5 1 237 
2•. Iadex Cilera&Q, Fed. lep. of 161.3 1 HO 
25. Beller Cile~, Fed. lep. of 115.1 1 704 

~: American llacbinist ~ Geraan llachlne Tool llalter'• Aaaoclatlon. 

bought United States companies and some have 
established their own subsidiaries. 

ln\"estments in Europe hne been mainly by United 
States and Japanese companies i11 the United King
dom and France. plus a few other isolated examples. 
Figures on foreign direct im·estment in Asia or Latin 
America are not nailable. but with the exception of a 
\'cry few in\estments in Latin America. India and 
Singapore. the amount of direct investment in those 
regions is probably extremely limited. In contrast to 
foreign direct in\'estment. there have been numerous 
co-operation agreements be1ween companies of the 
North and South. This holds particularly true for 
machir.e tool companies of the Federal Republic of 
Germany. Japanese companies ha\·e entered co-opera
tion agreements mainly with partner~ in Asia. while 
deals between United States and other European 
companies and the South have been less common. 

Co-operation agreements arc sought, particularly by 
the biggest Asian countries which aim at expanding 
their machine tool output, to meet growing domestic 
demand, promote industrialization and acquire know
how. Smaller countries-particularly those whose 
industrial sector is small-may try 10 obtain at least a 
marginal linkage with some machine tool suppliers. 

(c) Wor/d-"·ide machine ton/ companieJ 

Comparison of financial performance of machine 
tool companies around the \llorld is difficult because 
of different reporting periods and methods and 

currency fluctuations. The study by American Machinist 
for 1987 shows the Japanese company. Yamazaki 
Mazak. as the largest company in terms of sales. Its 
turno\·er figure reached $675 million as its new plant 
in the United Kingdom dramatically increased company 
capacity. The second-placed company is another 
Japanese firm. Fanuc Ltd. Its sales are highly con
centrated in numerical controls (NC) equipment (see 
table IV. 1i. 

The acquisition in 1986 of Lamb Technicon plac~d 
the United States firm Lmon in third position, ahead 
of Amada of Japan. whose $523 million machine tool 
business includes sales of Sonoike and Wasino. 
Fourth is Cross & Trecker of the United States, whose 
sale~ incladc: those of Alliance Toe,:, acquired from 
Gleason in 19H7. Italy's Comau is next. with sales of 
$400 million. ahead of Japan's Okuma and Cincinnati 
Milacron, where emphasis has been on diversification. 

4. Nrw comprtiton 

As already mentioned, Taiwan Province and the 
Republic of Korea. in particular, ha\'e recently built 
u::> large machine tool .:apacities and play an important 
role in the international machine tool business. Their 
indus1ry structure, however, is quite different from 1he 
more established producers in the North. 

In the case of the Republic of Korea, production 
•iiems from more than 100 registered companies. 
Most, however. are very small and a large share of the 
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h>lal comes from a handful ,)f firms such as Dae Wo,1 
Ilea\~ Industries. Tongil and S11.·achon. '.\lost of the 
major companies belong Ill a larger c.mgl.1mcralc anJ 
produ'---.: machine tools for their rcspccli\c parent 
companies. Their k\cl of ltthn,1logical Jc,cl.1pmcnl 
in global terms i~ .mly moderate. but the~ arc 
C\panding C•>nlinuousl~ 10 more ad\anccd items. 
using a mi\ of foreign and locally dc\·clopcd know
how. Kc-" components and designs come frnm abroad 
ar.d a characteristic of the induslf) is its low C\pon 
share. 

In contrast. the machine tool induslf) of T;;i11.an 
PrO\incc seems lo be technically more aJ\·an'---.:d and 
much more export-oriented. This mainl~ stems from 
the fact that most machine tool companies of Taiwan 
Pro\·incc arc independent!~· run and no: part of major 
industrial conglomeratcs. Another reason is that the 
domestic market is much smaller than in the Republic 
of Korea. and as the preferred destination has been 
the United St:ates. Taiwan Pro\ince producers ha\·e 
sought to impro\·e both knowledge about. and trade 
relations with. that country. 

5. T~c/rnologicalchawg~ 

Technological advances han: pn)\·ided an impetus 
lo structural change in the industry. The m.>sl 
important development in the 1970s was th.: prolifera
tion of NC machine tools. The aerospace and auto
mobile industries led the field. but de,·elopmem was 
initially hampered by high capital costs and reliability 
problem!> with the early models. As the co.;t of control 
units fell with rhe m<Jre widespread distribution of 
components in the early 1970s and microproc~ssors in 
the late 1970s. machine tools fined with computer 
NC (C!'llC) units increased in number. The growing 
use of machining centres. laS<"rs and electron discharge 
machining has vastly impro,·ed 4uality and produc
ti,·ity. fa mu ring those producers which had the 
financial resources to invest in such technologies 
(table IV.8). 

Table IV.I. Share of -rlcal control 
Mc1llae toola 111 total production 

of •elected coantrlea, 1971 and 1917 

Country 

Chiu 
C:.raany, Fed. Rep. of 
India 
Italy 
Japan 
Republic of Korea 
Spatn 
United ltlnadom 
United State• 

1971 

10.l 

9.3 
22.7 

10.4 
9.Z 

lmluc: AacficlD M1cbloilt. 

1917 

19.1 
42.6 
21.7 
30.9 
52.4 
30.2 
37.4 
37.4 
20.6 

The next technological step was the linking of C!'IC 
machine tools to central co:npu1ers. thereby ar.hicving 
greater flexibilitj and versatility and allowing a wider 
variety of tasks to he undertaken. The goal was to 

ISO 

c.1mbine pwduc!i\·ity and high tle,ibilit~ _ These de\·cl
opmcnts arc rcn1luli•mi1ing machine tools. intrnJucing 
C•lmplctc s~stcms 11.hi\:h incorp.1ratc cllntrols. l•>eal 
testing and fault diagnosis. Fle\ible manufacwring 
s~stcms and unmanned fact.1ries ha\·e bcc:n introdu ... --.:J 
in SC\·cral plants 11..1rld-11.idc. Howc:,·er. the task of 
ac4uiring and integrating mc:chanical engineering skills 
with electronic technologies. the pressure to tn\·est in 
rcst>arch and de\·dopment acti\ ities and the enormous 
capital costs arc barriers to the introduction of these: 
complex. yet tlexible. manufacturing s~·stems. In r::cent 
_,.cars. dc\·clopment ha~ concentrated on flexible manu
facturing cells. which are less comp~ex and hnc lower 
im·estmem needs. 

:\ new .;,;nccpt of flexible automation combining 
producti\il~ and tlexibility is deri\·ed by transferring 
highly automated larg1:-scale batch manufacturing 
proccssc:. to small and medium batches. Computer
imegrated manufacturing can secure compeliti\·eness 
by making use of all aspects of modern information 
technology. In the long run. companies operating 
world-wide will ha\"e to face up to this. and access !o 
the latest electronic hardware and software will be a 
key factor for the industf)·. 

Bccau:se countries in the South 11.ill concentrate 
more on producti,·ity than on planning and produc
tion flexibility. the cutting edge of technological 
de,·elopment is likely to remain with de\·eloped 
c.>untries. 

The past 10 to 15 years have seen a period of 
uphea\"al in the machine tool industries. particularly 
with reference to the de,·clopment of new technologies 
and products. Ne" competitors hne penetrated large 
market segments with both high technology products 
(Japan) and traditional machines (Republic of Korea. 
Taiwan Pro\"ince). The machine-tool-producing coun
tries ha\"e responded 10 these de,·elopments by offering 
their domestic machine tool industries various protec
tion and assistance packages. So far as trade is 
concerned. tariffs have not been utilized as a major 
policy tool to protect domestic industries. It has been. 
rather. an the non-tariff field where protectionist and 
various other support measures. ranging from research 
and dnclopment aids to financial assistance. have 
been applied. 

Structural adjustment processes will increasingly 
include the promotion af local direct investment and 
industrial co-operation arrangements in Furope. the 
United States and Asia. including CMEA countries. 
These will take place either through joint \Cntures or 
licensing agrc:ements. 

One of the most important events in this re'ipect i~ 

the realization of the Single European Market scheduled 
for the end of 1992. The unified market will ha\e a 
potential size of about $IO billion. compared with 
about $4 billion in the United States and about 
$J.S billion in Japan. The increased site: of the 
Furopcan market will put c11mpetition in a new 
dimension as the region will become a focal point for 
the rest of the world. 

The expanding markets and production strength of 
the machine·tonl·producing countries and area' in t\sia 



"ill enhance the C•>ncep: of intem;m,1nali1ati•in and 
C••-.•pc:r:iti••n. The: e"tabh .. h~ machine-tool-pr.>ducing 
C••t;:ttm. •·.ill attempt h• .. ecure marli:ets and de\ doping 
C••untric:s and ~((', "ill sed. t.• acquire li:n••\\-h,•\\ 
thr.•ugh co-.•perati•>n ..tgrcemenb. 

T echnol.,gical de\ c:it•pment i .. C:\llc:cted h• kad It• 

the manufacture: and use: of nc:" mah:riab h• replace 
some metals. The increasing use of dectrunics "ill 
mali:e s.,me mc:chanical Ctlmpt•nenb ,1bs,1kte. and 
some metal-<utting processo "!II be: reduced b'.' the 
increase.:i ase ,,f other. for e\ampk laser-basc:d. 
prt"-""CSSC:S. 

The coni..--cpt of lle\ibk automation "ill dri\ e 
machine tool progress in de\dopc:d C•lUntric:s. \\ hik 
the production and applicati•m of standard ~C 
machine t<1tlh \\ill be a feature of the: capital goods 

industr'.' in ,te\el••ping O:••u11tries and ~ICs. In unit 
term,.. the: Jemanc.! f,1r machine ltll•b "ill decrease. at 
ka'>t in dc:\d•'~ .:ountnes. "hik their \alue \\ill rise. 

The intr.>du.:ti•in ,,f ne\\ machming C••n.:epts and 
C•lmputc:r-intc:grated manufacturing \\ill graJuall'.' be 
rc:alitc:d thr.•ugh chse C••ntact bet\\ttn machine tool 
pr•><lm:er,. and their customer.. as \\ell as b'.' high 
imc:stmems in re:<ean:h and de\elopment. l>e\doping 
<=••untries \\ill continue to rd'.' on the transfer ,,f 
kno\\-ho" from traditional indus1riali1c:d machine: 
ltll•I pn>ducef" through co-opc:ration agreements. 

The "orld machine t•ll>I indust r'.' "ill continue to 
change: considc:rabl'.' O\C:r the: ne:ill decade. and the: 
ai..""C<lmpan'.'ing s:ructural changes rnay be c::ilpc:cted to 
imohe the issues of internationalization. co-opc:ration 
and integration. 

Appendix 

Supplementary statistical data 

1•1• IY.9. Vor1d pnduc:ti• of aou;., _.. f~., t•ls. 1'11 ..... l!Jll 
(llilli""s of clo1lus1t1• !!I 

(-try. ••H 198&'' 1987 1987-1911 1'.ll8 
or r .. ion nr~l!!ltB '"t!B HrSl!!ll!t 21r1: 

Cutting Fonoing Cutting ro,.;119 c~tting ro .. ing Cutting r.,.,.., 

I. J•IW' 6 771.6 I 171.7 4 762 .2 I 657.2 42.2 12.9 23.3 20.7 
2. w ..... ,. F..S•••I 

R..,_.lic of 4 163.0 I 970.l 4 6~ 4 749. 7 4.5 12.6 16.1 21.I 
3. USSR!!/ 3 600.01' 900.ot' 3 234.0fl 1cz_3!1 11.] 21.2 12.4 9.Cl5 

'· lt•ly 2 073.9 729.7 I 660.C 574.8 24.9 26.9 7.1 I.I 
5. Unit..S Stites I S6S.O 175.0 778.4 806.6 -11.9 a.• 5.4 9.7 
6. S..itnrl....t I 667.6 2"6.0 465.9 116.4 13. 7 31.9 5.7 2 .7 
7. w ..... 0-. RIOP.!1/ I 170.7 216.l I OSC.2 257.I 11. I 11. ' 4.0 ].2 
8. Unit..S llingd .. I 18).4 166.0 891.1 159.6 31.6 '0 4.1 I.I 
9. Fr.,.c• 639. 7 166.1 608.2 157.9 5.1 5.5 2.2 I.I 

10. (hin1!1/ 532. I 199.5 C93. I 139.] 7.9 43.2 I.I 2.2 
11. T•••~ Provine• Sll. 7 161.6 Cl2.6 95.2 10.6 69.6 1.8 I.I 
12. 5t>•in 510.6 163.0 437.7 137.l 16.6 11.7 1.1 I.I 
13. Yugosl•Yi• 498.3 173.l 312.1 132 .9 30.4 30.C 1.1 1.9 
14. ·-i•~' 575.0 12.5 551.9 65.9 C. I 25.2 2.0 0.9 
i5. R~l ic of loru 473.S 12].7 393.5 137 .4 20.l -10.0 1.6 1.4 
16. Cnc~osloY1ki1ll' 400.or' c;o .ot' 360 .ot1 c5.011 11. 1 11. I 1.4 o.s 
17. lruil 361.1 a.i.1 471.9 103.6 -22.0 -22.0 1.3 0.9 
11. 'ohncl41 265.ol:I ss.ot' 266.ot' S6.7t/ -0.] -3.0 0.9 0.6 
19. c ... 1e1. 173.9 116.3 143.6 100 s 21.1 IS. 7 0.6 l.l 
20. Swed•n 173.0 107 .9 ISl.5 99.2 9.1 1.7 0.6 1.2 
21. lndi1 i6Q.Of/ 112 .ot' 16< .o!I 115_7!1 -1.2 -l.2 0.5 1.2 
22. """~'' 210.0 31.S 108.6 29.4 16.2 7. I 0.7 O.l 
23 a..19;.,. 4s.ot' IC5.0t/ CZ .1!1 136.5!1 S. I 6.2 0.15 1.6 
24. lu1tr1• 120 .ot' 1s.or' 120 .ot' 15.011 0.0 0.0 o.c 0.4 
ZS. lvl~r,.c!/ ns ot' is.or' no .or' 10.ot' l.8 50.0 0.5 0.16 
26. , ..... 100.0'' 35.ot' 95 .o'' 35. ot1 5.2 0.0 0.3 0.4 
27. Ot,,..rk S6.C 23.8 52 .6 24. I 7.2 -1.2 0.19 O.l 
21. Austfll,. 20.01' Jo .o'' 17 .ot' 19 .or' 17 .6 7. 1 0.07 0.3 
29. N•th•rl •nds JO. J IS.2 ll.O 16.l -2 .2 -6. 7 0.1 0. 17 
JO. Finl•nd 6.3 36.4 S.2 lO. I 21. I 20.9 0.02 0.4 
31. Ar,.nt "'• 17.1 11.0 26 ' 8 4 2.6 30.9 0 09 0.12 

32. Sin9•por• 11.ot' 4.o•' 12.ofl 1. sf.I ]. 1 14.l 0. II o.o~ 

ll. Portu91l 1.1tl 11 _5,1 1 .sf.I 11. 2fl 2.6 2.6 O.Ol 0.12 
34. Mrt•ico 15_ot1 1.01' 11.1!1 l .6!.I -IS. 7 -16.6 o.os 0.0) 
35. South Afriu S.l 4.4 7 .• 4.9 -21.4 -10 .2 0.011 0.04 
36 . Hong I on9 0.21' 1.3•' o.2U 1.2U 0.0 8.) o.osc 

North ••iu I 731.9 991.) 922 907.1 -9.S 9.l S.9 10.9 
llHt•rn (urop• 11 476.9 l IS0.9 10 136.C l lSl. I 12. 1 IC.I 39.5 42 .6 
Cut•rn (uropt 6 ISC.O 1 593.6 6 151.1 I )40.0 11. J ' 111.9 23.6 17 .6 
l•tin •riu CI0.2 9C.I 516.1 115.6 -20.S ' 

-17 .9 1.4 I.QC 
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hlllo IY.9 (~) 

(-t"J. UH 1CJSSS' 1917 1917-1988 1918 
or,..,,.,. 111!31!!U• s;"- lt~f!!ll!ll IY~ 

C•ttift9 ro .. i"' Cutti"9 c.,. .... Cutti"9 Jo,.i"'J Cutti"9 ro .. i"' 

Asia I SOC. I z 473.1 6 125.6 2 149.!i 34.4 l!i.1 29.l 27.4 
Otl>ors 25.3 ]C.4 24.4 lZ.9 3.6 4.!i o.oe O.ll 

Total llctrth 19 912.7 6 711.1 16 ISO !i 91!i.l II.I 1).4 68.6 72.3 
leocludi"'J centrallr 
pl-4 oc-in)!I!/ 

Total S...th I 710.6 !ill ... 1 611.4 !iOl .6 1.7 !i.7 !i.9 !i.9 
lewcludilHJ centrallr 
pl--4 oc-inl!l!I 

Total "°rl• 29 009.4 9 331.1 25 lll.l 7 1191.2 l!i.2 14.4 100 100 

~= ._ric.,. !!Khi•ist. ro11ruarr 1919. 
!!111= ~r pou1'1e. uta incluclos -.chino tools ... 1,; it oleos not incluclo parts ..... 
attac....,ts. 
ti rr" •not currencies h&wo lloOft c-rt" at current ratos for tho period coworH. 
1!/ Controlled curr.-ciH h&Yo llol!ft c-erted as foll°"': lulpri&. Crechosl..,ali&. '111....S, USSI 
and Cbin& at 10 per cent of tho l'fficial rato; and Ge,_ 0-C:ratic lopulllic at 6!i per cent of 
tho rate of tho reMral ....,.lie of ....... ,. ,1 EstilO&lH-
f/ c-tries with coatrollM arroncy ""°se official rate •Y not r.,re1ent roal uluo. 
ti R0U9h Hti•to fr• fr•...,t•rr data. 
!/ Unrit•iHd. 

T .. le IV.10. World trade Ill uc:lllae tool•. 1917-Hll 
C"illions of dollara)&I. ~/ 

Co-try, area 1911 1917 
or re&ion 

lzport I11POrt Export Iaport 

1. C:.man:t • Federal 
Republic of 4 121.5 l 131.9 3 654.7 l 253.5 

2. Japan 3 360.5 404.0 3 035.l 26 5 
3. Switzerland 1 626.6 403.2 1 435.1 360.l 
4. ltalJ' l 321.1 706.7 1 041.5 566.3 
5. Gerun Dea. lep.'/ l 291.4 21S.O l 202.4 198.9 
6. United ltlqdoa 666.7 737.1 501.0 529.7 
1. United StatH 602.2 2 012.0 516.7 l 961.9 
I. fuaoalavla 445.5 171.9 303.4 145.0 
9. Taivan Pro•lnce 421.6 316.3 3H.9 214.8 

10. Czecboalo•aJtia'/ 375 .olll 95,()!I/ 330.oll' as.Oii' 
11. JSSR'I 360.oll/ l 150.oll' 312.JV l 639.2•' 
12. i:rance 335.7 906.5 214.3 731.1 
13. Belalm 315.oll' 345,()!I/ 294.ll' 321.11' 
14. Spain 249.7 302.9 211.1 250.7 
15. Sweden 211.1 345.3 192.7 312.3 
16. Hunaary 191.0 105.1 170.5 124.5 
11. letberlanda 179.5 343.1 179.5 361.2 
11. Auatria 169 .oll' us.oil/ 169.71/ 173.7l/ 
19. lomanla'/ 163.0 126.9 132.9 134.5 
20. Chin-'' llO.O 500.0 93.0 494.0 
21. Ia rad 115 .oil' 155 .oil/ 115.0l' 153.0l' 
22. Pola~/ 100.oll' 200.oll' 91.l 203.9 
23. Bvlaaria'/ 100.oll/ 350.0111 as.oil' 336.0 
24. Canada 94.l 741.6 63.7 521.0 
25. Slnppore 90.oll/ 150.oll/ as.~' 145.0l' 
26. Demark 62.4 111.4 51.5 115.5 
27. lepvbllc of !Cora. 41.0 560.0 37.5 416.1 
21. r~nland 39.9 111.3 29.3 114.9 
29. Ir nil 35.9 40.0 23.0 49.0 
30. India 34.oll' 145.oll/ 34.7•' 14~ ... , 
31. Araentlna 26.3 31.4 16.0 31. ).II 
32. Portvaal 9 .611' 34,oll' 9.Cll 33.~/ 
33. Hon& !Con& 6.~/ 10.~' 6.~' 75.()1/ 
34. Avatralia 5.oll' 140.oll/ 4.9•' 137.2•' 
35. llaxlco 2.511/ 240.oll/ 2.1•' 241.7•' 
36. South Africa 0.2 11.0 2.5 63.9 

I II Ill I I 

1917-1911 
~['ID'&ll ,1tana1 
lzport ll1port 

13.0 -9.l 
10.7 52.6 
13.3 12.0 
26.7 24.1 
1.0 43.3 

33.l 39.3 
2.6 21.9 

46.1 11.5 
11.0 47.25 
13.6 11.1 
15.3 12.1 
11.1 22.1 
7.0 7.4 

14.2 20.1 
9.9 10.6 

12.0 15.0 
0.0 -4.1 

-0.4 0.74 
22.6 -5.6 
39.1 11.3 
o.o 1.3 
1.9 -1.9 

17.6 4.2 
47.7 41.1 

5.9 3.4 
6.7 -3.5 

21.0 19.6 
36.2 -3.1 
56.l -11.4 
-2.0 -1.09 
64.4 0.26 
2.1 3.0 
1.3 6.7 
2.0 2.04 

-7.4 -3.2 
-92.0 37.7 



Country, area 1917-1911 
or re&ion lill lHZ RUUD~IH S:blDU 

Export Iaport Export Iaport Export l11POrt 

llorth Allertca 696.3 2 760.6 650.4 2 496.9 7.1 10.6 
Vestem Europe 9 438.2 5 816.8 8 1111.5 5 283.1 15.2 10.l 
Eastern E:urope 3 032.9 3 184.6 2 634.6 z 967 15.l 7.3 
Latin America 64.7 311.4 41.7 336 55.2 -5.2 
Asia " 090.6 2 205.3 3 671.2 1 826.3 11.4 20.7 
Others 5.2 221 7.4 201.l 29.7 13.4 
Total llorth 13 315.2 9 054.4 11 769.4 1 092.9 13.7 11.9 
(excludln& centrally 
planned econoale~'> 

Total South 779.1 l 724.7 699.1 l 556.5 11.4 10.1 
(excludln& centrally 
planned econoaie~I) 

Total vorld 17 321 14 513.7 15 196.8 13 010.4 14.0 11.5 

~ Amcris;111 llls:blnlat, February 1919. 
ll2ua& Wb.eneYer po11tble, data tncludea .. chine toolt only; it doea not include partt 
and attacMentt. 
1/ Free--rlt currenctea haYe been converted at current ratet for the period coYered. .l 
c119Plete lltt of the actual exchan&e ratea used it available on requeat. For 1917, the 
rate it that reported at the averaae dally .. rltet rate by the IllF. For 1911, the IllF 
rate it used for the firat three quartera, and bank trantfer ratea for the final quarter. 
~I Controlled currencies have been converted at follova: USSR, Bulaarla, 
Czechotlova1tla, Poland and China at 70 per cent of the official rate; Ceraan Democratic 
Republic at 65 per cent of the Federal Republic of Germany rate. 
s;/ Countrlet vlth controlled currency vhose official rate .. Y not repreaent real value. 
fl Roush etti .. te froa fra.,.entary data. 
cl UnreYited. 

B. Semiconductor Industry (ISIC 313221)* 

(a) Global production and consumption 

The world-wide semiconductor industry has always 
been extremely cyclical in nature. In the past. demand 
surges were followed by lulls which, in turn, were 
ine\·itably followed by renewed surges. As a result, 
world-wide semiconductor production has been erratic. 
Figure IV.4 shows that in 1984, world-wide semi
conductor production grew by 47 per cent to 
S32. 75 billion. One year later. production fell by 
12 per cent. Such is the nature of the global semi
conductor industry. 

There arc many reasons why the semiconductor 
industry routinely undergoes such erratic business 
fluctuations. The ind11 'try. though more than tWP 
decades old, is still far from achie\"ing maturity. In 
addition. many of the major customers of 'cmi
conductors-in particular. computer companies-arc 
far from being mature themselves. During the personal 
computer boom of 1984. computer manufacturers 
doubled and tripled orders of semiconductors. just to 
assu:e themselves of a continuous supply of the 1.·ital 
components. This multiple ordering caused semi
conductor-makers to overestimate 1he market. pushing 
up produc1ion excessively. which ultimately led ro !he 
severe sc:miconducior recc:sswn of 19X5. 

To complicale mailer'. gO\·ernmenl meddling also 
wreaked harnc with demand and supply. Many 

•t":"ll>C> adno,.i<dgt' rht '"nrroh111111n 11f .•\l,lcr, M lla\;l\h<. 

l••rmC'r Scmnr h.i1C11r. ffr,,,,,,,,, H'"''"'" 

Figure IV.4. World production of semlconduc:tors, 
1974-1918 
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ind11s1ry analysl'i blame the 19X6 Unilc:d States-Japan 
semiconductor trade agreement. which set arbitrary 
price floors on certain chips that were exported fr.1m 
japan by rhe United States. for 1he se\"ere memorv 
chip shonage in 19XI!. -

Thus. forecasting ~emiconduc1or demand is an 
inexact science: at best. None the less. several signs 
indi,ating an imminent slo'4-down have recenrlv 
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arisen. Man~ market rc:sean:hers fc:ar that the global 
semiconductor industry. after gr<n,ing b~ more than 
){)per cent in 19Xi;. may enter intll a mild recessilln b~ 
the end <lf l'WO. 

One uf the most important c:conumi\." indi\."ators in 
the semi\."<mJuctor inJustr~ is the: S<H:alled book-ll>· 
bill ratill. CllnsiJered b~ man~ hl be: the best bell
wether uf the inJustr~. The book-to-bill rati<l measures 
<lrJers blklked \ersus .irJers shipped. Thus. a ratio 
bc:low 1.00 usual!~ indicates mdustr~· contraction 
while a ratio above unity indicates e:\pansion. In 
Sc:ptembc:r 19XX. the t·nited States ratio fell belo1.1. 
unit~ for the first time in 22 months. and remained 
below ur at unity inll> early 1989 (see table I\". I I). 
a fact which many industr~ analysts regarded as 
portending a recession in 1989. 

Table IY.11. look-to-bill ratio f~r 
the United Statu •-lcoaductor -rket, 

1911 and .Janual')' 1919 

llonth 

.January 1911 
February 
llarch 
April 
ltay 
June 
July 
A11&ust 
Septeaber 
October 
loYeaber 
Deceaber 

Jenuary 1919 

look-to-bill 
ratio 

1.15 
1.17 
1.15 
1.11 
1.11 
1.16 
1.09 
1.02 
0.99 
0.94 
0.95•' 
o.n•' 
l.ooAI 

~: Seaiconductor Industry Aaaoclation, 
H2.tlll Scatc0D4uctor Trade Statiatlca 
(Cupertino, California, 1919). 
al Preli•lnary d1t1. 

There were several reasons for the slip in demand. 
Perhaps most importantly. the markets for many end
products that use semiconductors had declined. For 
example. sales of personal computers. which had 
grown fwm 20 per cent to 30 per cent annually in the 
past. was expected to slow to only 13 per cent in 1989. 
according to the market researcher International Data 
Corporation of Framingham. Massachusetts. 

In additi,•n. much uf th:.: ~ier.1and surge in 19!\8 1.1.as 
Jue Ill nenous customers 1.1. ho 1.1.ere worried about 
bc:ing able to obtain a continued supply of semi
c,mJuctors. '.\1emory chips. in particu!ar. were in short 
suppl~ during most of 1988. Conse4uentl~. as prices 
soare·J for certain types of sc:irce semiconductors. 
man~· cu,.tomers stocked up iO\·entorics. In 1989. 
howe,·er. sc:miconduclor-makers began to build larger 
4uan1i1ics of chips in either new facilities or facilities 
that were recently expanded 10 meet the 1988 demand 
surge. Cuswmers were therefore no longer worried 
about a shortage in 19!19 and stopped stockpiling 
semiconductors. In fact. some customers burnt off 
excess im·cntories. leading to a book-to-bill ratio of 
less than one in early 1989. Semiconductor manu
facturers are now aware of the demand lull. and many 
will bc:gin cautiously cuning back on capital expan
sions. 

As a result. world-wide semiconductor production 
was forecast to grow by only 3.1 per cent to S58.5 biliion 
in 1989 (see table l\'.12). In 1988. world-wide produc
tion grew by 35.3 per cent. Production may actually 
decrease in 1990 by 3.3 per cent to $56.5 billion. 
But Integrated Circuit Engineering Corporation pre
dicts that world-wide production will recO\'C:r in 1991. 
Table IV.12 includes a breakdown of semiconductors 
into t·.A·o major categories: discrete semiconductors 
(simple semiconductors like rectifiers and thyristors 
that perform just one function): and integrated circuits 
(semiconductors like microprocessors that perform 
multiple functions). Integrated circuits are commonly 
called chips. 

As demand and supply ha,·c fluctuated. prices ha,·e 
also ,·acillatcd. The average selling price of a semi
conductor was forecast 10 fall by 4.2 per cent lo S0.39 
in 1989. In 1988. the neragc selling price increased by 
18.6 per cent as a result of t!1c shortage mentioned 
earlier (see table IV.13). 

There arc four main geographical regions of semi
conductor consumption and production: Japan. the 
United Slates. Western Europe and the rest of world. 
Among lhe countries or areas in the rest-of-the-world 
region most a"live in consuming or producing semi
conductors are Auslralia. Brazil. China, Hong Kong. 
India. Malaysia. Republic of Korea, Singapore and 
Taiwan Province. 

Figure IV.5 shows that Japan leads the world in 
semiconductor production. with the Umtcd States a 
close second. In terms of semiconductor consumption. 
the Uniled S1a1es leads the world, with Japan a close 
second. h is interesting to note. hcwcver. that the 

Table IY.12. World production of ••lcoaductora, 1916-1991 
(Million• of dollar•) 

Itn 1916 1917 1911 1919 1990 1991 

Dlacrete anlconductora 7 190 I OIS 10 420 10 620 10 72S 11 260 
Intearated ctrcuita 27 S70 33 llS 46 290 47 150 4S 100 so 600 

Total 34 760 41 900 S6 710 SI 470 S6 S2S 61 160 
(percent•&• arovth 
over prevloua Y••r) (20.4) (20.S) (35.3) (3.1) (-3.3) (9.4) 

~: Intear•t•d Circuit Enalneerlna Corporation. 
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Figure IV.5. World production and consumption of semiconduc:tors. 1917 and 1988 
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Sourcit: Dalaquesl Incorporated. and Integrated Circuit Engineering Corporallon 

Table IV.13. A•eraae -icoaductor aelUna prices 
(Dollara) 

Year 

1913 
1914 
1915 
1916 
1917 
191&A' 
191911/ 

Averaae aellin& 
price 

0.21 
0.332 
0.219 
0.322 
0.343 
0.407 
0.390 

Percentaae lncreaae 
over prevloua year 

0.7 
14.9 

-13.0 
11.4 
6.5 

11.6 
-4.2 

~: Intearated Circuit Enalneerlna Corporation. 
a/ Eati .. tl!d. 
II/ Forecaat. 

fastest growth in terms of both production and con· 
sumption is in the rest of the world. 

Within Western Europe, the Federal Republic 
of Germany leads in semiconductor consumption 
(sec table IV.14). In 1988, that country purchased 
$2.3S billion worth of semiconductors, accounting 
for 27.6 per cent of the total market in Western 
Europe. The United Kingdom was second with a 
consumption of $1.84 billion, representing 21. 7 per 
cent of Western Europe's total market. 

In 1987, for the first time, the semiconductor 
production of countries in the rest of the world topped 
the $I billion mark (sec table IV. I 5). In 1988 
production in that region surged to $2.3 billion. Its 
strong growth is mainly due to the Republic of Korea, 
which accounted for 65 per cent of the region's total 
production in 1988. In fact, next to Japan, the 

Table IV.14. Semiconductor conaamption 
of Veatem Europe 

(Total 1911 • Sa.so billion) 

Country or 
country 1roupin1 

Germany, Federal 
Republic of 

United ICin&dOll 
France 
Italy 
Scandinavia 
Othera 

Consmption 
(percentaae of total) 

27.6 
21.7 
15.2 
12.5 
7.2 

15.a 

lllllxll: "°torola Incorporated; and 
Dataqueat Incorporated. 

Table IV.15. Semiconductor production In the 
reat of the vorldll, 1916-1911 

("illlon• of dollar•) 

2csid1u:Usin 
Country or area 1916 1917 1911 

Republic of Korea 335 577 1 475 
Taiwan Province 155 265 400 
China 122 145 165 
Otherall/ 133 113 235 

Total 745 170 2 275 

~: Intearated Circuit En1tneertn1 Corporated. 
1/ Reaton excludln1 Japan, the United Stat-a and 
western Europe. 
II/ Includea A•Jatrdla, Brazil, Hon& ICona, India etc, 
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Republic uf Kllrea has become the semiconduct,1r 
success story of Asia. :\s a result ,if g'wernment policy 
stressing the de\elopment of certain industri.:s. the 
Republic of Korea has recently .:merged as a significant 
player in the world-wide electronics industry. In 
particular. th.: country has targeted semiconductors. 
because chips are the foundation of electronics pro
ducts. 

From 1986 to 1987. the Republic of Korea·s 
semiconductor production grew by more than 70 per 
cent from S335 million to S5-:'7 million. In 1988. the 
country's production grew by an astonishing 156 per 
cent to SI A75 million. 

Semiconductor consumption in the rest-of-the-world 
grouping is also led by the Republic of Korea. whose 
purchases totalled S I.590 million in 1988. an increase 
of 44 per cent from the year before (see table IV. IM. 
The country was expected to consume nearly S2 billion 
worth of semiconductors in 1989. Taiwan Pro\ince is 
a close second to the Republic of Korea. Owing to its 
extensi\·e produciion of personal computers. in 1988 
Taiwan Pro\ince consumed S 1.480 million of semi
conductors. up 41 per cent !·rom 1987. It was forecast 

Table IY.16. Semiconductor consumption in the 
rest of the vorldll, 1917-1919 

(Millions of dollars) 

Country ~[2sh11alsm 
or area 1917 1911 1919 

Republic of Korea 1 100 l 590 1 970 
Taiwan Province 1 050 1 410 1 110 
Rona Kong 590 810 980 
Singapore 510 700 840 
China 340 450 540 

~: Dataquest Incorporated. 
1/ legion excluding Japan, the United States 
and Western Europe. 

to purchase S 1.810 million worth of semiconductors 
in 1989. 

The main reason why countries in the rest ,if the 
world are consuming an increasing number of semi
c,inductors is that they are producing more and m,1re 
electronics end-products. such as tele\ision sets. \idec 
recorders :md pers,inal Cl>mputers. that use semi
conductors. Figure IV.6 shliws how electronics e4uip
ment production in countries in the rest ,lf the w,>rld 
has increased dramatically during the 19li0s. This 
region accounted for 11 per cent of the world's total 
electronics e4uipment production in 1984. In 1988. the 
figure grew to 17 per cent. and Integrated Circuit 
Engineering Corporation predicts the figure will rise 
to 21 per cent in 1993. 

The gain will be at the e:\pense of the United States. 
The t:nited States produced 55 per cent of the world's 
total electronics output in 1984. but is forecast to 
account for only 35 per cent in 1993. Western 
Europe's electronics output has held steady a• around 
20 per cent of world-\\ ide production. Meanwhile. 
Japan's growth has somewhat slowed down. In 1984. 
Japan accoumed for 16 per cent of total world-wide 
production. and that figure grew to 23 per cent in 
198X. Howe,er. it is expected to increase its percentage 
to only 24 per cent in 1993. in part. owing to the 
negati,·e effects of the high-valued yen. 

Several re.:ent trends and e\·ents promise to ha\·e a 
serious ·impact on the semiconductor production of 
various regions. First-of all. several countries or areas 
in the rest-of-the-world grouping-in particular. Hong 
Kong. Republic of Korea. Singapore and Taiwan 
Pro\ince-ha,·e targeted electronics as key a industry. 
As a result. their Go\·ernments have nurtured and 
supported the local development of that tar~.:ted 

industry. The Government of the Republic of Korea. 
for example. has helped fund a number of semi
conductor research and development projects (dis
cussed in rr .>re detail later). 

Furthermore. several countries in the rest-of-the
world grouping have been trying to induce Japanese. 

Figure IV.&. World production of electronic equipment by region, 1984 and 1993 

1984 

Total: S 275 billion 

156 

1993 

Total: $ 740 billion 

~---~ 

lnled Stoles 
....---- lS.0% 



l 'ni1ed S1a1es and Weslern Euwpean ct1mpanies l•l 
rd,l\:ale !heir manufacluring ,1pera1i~ins. \lalaysia has 
been particularly acli\e. Thal Sou1h-East .-\sian c,1u111ry 
gi\es \arit1us la\ hreaks 1<1 foreign c.irpora1it1n ... and ii 
also all,n\s manuli.KlUring equipmeni and many mate
riab tti be imp,ined duty-free. (\insequently. many 
l'nited Stales '-"rporations ha\·e beer. e\panding 1heir 
manufaclllring ,iperations there. Pre\'iou~ly. \1al;!~sia 

\\as used as a manufacturing site for onl~ assembl~ 
and lest \\,irk. the so~alled back-end ,if manu
facturing. Recent!~. however. '.'l:a1i,inal Semiconductor. 
\lohirola and Fujilsu ann,iunced that they \\•Hild 
augment their '.\talaysian operations by adding wafer 
fabricati•in. the s,i-called front-c·nd of manufacturing 
in which dectwnic circuitry is etched on to silicon 
\\akrs that arc !hen sa\\ed intti indi\·idual semi
c.inductor dies. 

Fujiisu·s expansion in Malaysia is also due lO lhc 
.,,iaring \'alue of !he yen. which makes o\erseas 
manufacturing imeslments comparati\'ely cheaper. 
.·\lth,iugh the high yen \'alue has not ~.ct forced 
Japanese Cl'1mpanies substantially lll relocate their 
manufacluring to offshore sites. any further apprc
cialitrn of the currency's \'alue would increase the 
already s1rong pressure to do so. 

:\not her faclor pushing Japan olhhore is lhe grnw ing 
prn1ectionis1 sentiment in the United Stales and 
We~tern Europe. Indeed. afler !he 1986 Cniled Stales
Japan semiconductor trade agreemenl. by which the 
l'.nited Sl<.tes imposed price floors on imported memory 
chips from Japan. \'irtually e\'ery major Japanese semi
conductor-maker increased manufacturing opera1ions 
in the United States (see table IV.171. 

The European single market of 1992 has also gi1ien 
Japanese as well as United States companies reason to 
worry. In early 1989. the EEC Commission announced 
tough local content rules which stated that for a chip to 
achieve "European" status-and thus be free from any 
import duties-it would need to be built virtually from 
scra1ch within EEC borders. Previously. foreigners 
could get away wilh just assembling their s.:mi
conductors in EEC countries. 

Many United States companies are already preparing 
for Europe 1992. For example. Motorola recently 
in1iested $70 million to expand its manufacturing 
operations in West Kilbride, Scotland. Even the 
smaller United States chip-makers are beginning to 
act. MIPS Computer Systems. devel,1per of an inn~>
\alive microprocessor using reduced-instruction-set 
computer technology. announced in January 1989 that 
ii would grant Siemens of the Federal .. ;publ;c of 

Germam the right to manufaciure '.\11 rs·s micni
pnl\.-ess,irs. 

The Go\·ernments nf Western Europe and thr: 
1 ·ni1ed States ha\e also laken steps to bolster local 
semic,inductor marufacluring by supporling a number 
,if research C<lllStirtia. :\her years of declining semi
conductor prominence. \\'estern Eur.ipe. in particular. 
appears hi be making a final stand by raising huge 
sums ,if mone~. Tw ,1 projecls of special note are 
ESPRIT. \\ ilh a ttllal budget ,if more than $7)0 
million. and the \tegaproject. \\ith a budge! of dose 
10 S2 billion {further details on Western Europe·s 
research and de\'elopment dri\·e gi\'en later). 

Th.: Uni1ed States Go\·crnment has also taken steps 
10 protecl 1,lcal industry. In 1987. 1he Go\·ernment 
helped fund Sematech. a six-year consortiurr. established 
to resiore United States leadership in semiconductor 
manufacturin~ technology. Roughly half of the con
sortium·s $200 million annual budget is being paid 
from taxpayer dollars. Whether Scmatech will actually 
stoke semiconductor manufacturing in the Uni1ed 
State~ has ye1 1t1 be seen. 

(bl Trade 

Because of the dollar dcvalu .. tion since 19X5. many 
Cnited Slates semicondu..;tor c.impanies are beginning 
to realize that their products ha\·e become price
competitive in o\·erseas markets. In particular. the 
dollar dropped in \·aluc from 240 yen in 1985 10 
130 yen in 1989. but only recently ha\'e United States 
semiconduc1or companies taken advantage of this by 
increasing their efforts to export to Japan. One reason 
for the delay is 1ha1 many United States semiconductN 
companies had long written off Japan as a closed 
market. and the stigma led many of them to remain 
leery of that market even af1er the dollar plummeted 
in \'alue 1·is-iH·is the yen. Howe\'er. se\·eral United 
States companies are renewing their efforts in Japan. 
A few companies. like Intel Corp. and Texas lns1ru
ments Inc .. ha\'e e\en begun to win sales among Japan·s 
consumer electronics giants. Pre\'iously, winning orders 
for Japanese cons,. .ner electronics products like lele
vision sets was \'lrtually impossible for foreign com
panies. 

The rise in valu\: of the yen, howe\'er. seems to ha\'e 
had little effect on Japan's export prowess. By 
whiuling down manufacturing cos1s al e\·ery corner. 
Japanese companies hne kept prices in check and 
exports ha\'e remained robust. Indeed. Japan's semi
conductor exports soared from $2.4 billion in 1984 to 

Tabla IV.17. flajor Japaneae aealcoaductor fir.. In the United State• 
and lurope 

Fina Location 

Fujiuu 
Hitachi 
Miuubbhi 
IEC 

Toahiba 

San Dieao, Californ''; Greaham, Oreaon; Tallaaht, Ireland 
Irvin&, Texaa; Landahut, Federal Republic of Geniany 
Durh .. , Korth Carolina 
Roaeville, California; Mountain View, California; Llvlnaaton, 
Scotland; Vallivor, Ireland 
Sunnyvale, California; Braunachvela, Federal Republic of Ger11any 

~: l~tearated Circuit £naineertn1 Corporation. 
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$6.2 billion just four ~ears later (see figure IV. 7). 
Figure IV.7 also shows the current magnitude of 
Japan's semiconductor trade surplus. at $4 '.lion in 
1988. 

The rest-of-the-world grouping achieve... .e most 
dramatic increase in exports, from $70 million in 1984 
to $700 million in 1988. Meanwhile. imports for this 
group increased from $1,050 million to $3,950 million 
during the same time period. 

Since 1980. the United States has had a deficit in its 
trade in integrated circuits with Japan (sec table IV. 18). 
Thus far. the depreciated dollar has had lit>le effect on 
reversing that trend. Prior to 1980, the United States 
exported more chips to Japan than it imported. 

Table JV.19 ~ists the United States' imports and 
exports of electronic components and devices in I 988 
(the United States Department of Commerce lists 
semiconductors under the i>roaa category "Electronic 
components and devices". which includes resistors, 
capacitors. connectors. switches and other products). 

Table IV.11. Japan'• iatearated circuit• 
trade aurplua with the United Stat~/ 

Year 

11175 
1976 
1977 
1971 
1979 
1910 
1911 
1912 
1913 
1914 
1985 
1916 
1917 
1911 

Millions of dollar• 

- 64 
-131 
-101 
- 93 
-130 

11 
3 

133 
307 
134 
376 
250 
525 
15olll 

~: El~ctro~lca I~duatriea Aaaociation 
of Japan,fa;ta and figyrea on the Japgncae 
lllllronlca Indyua 
(Tokyo, 1981), pp. 107-101. 
•' A poaltlve n1111ber indicate• Japan had a 
trade aurplua with the United Statee. A 
neaatfve n1111b1r indicate• the United State• 
bad a trade eurplua with Japan. 
)l/ Eati .. ted. 

Flgt•re IV.7. lnterMtion.a semiconductor trade, 1984 
and 1988 

I 
I 

I 
Others i 

I 
I 

I 

i 
i 

~ 
I 

Key: 
CJ 1984 
c:::i 1988 

I 
Japan • 

Western 
Europe 

United 
Sto•es 

Imports 

I 

I 

I 

!''.'.>"'.';,V~;,r; ,,;.1'7 Y;,-? ;:;:-"',· !r '.lf 1 
ff':'{o)"<:;~/A~ .'~~.;l.i;,~4y.":"!-,j;if.:t:J 

!--~~~,~~~,~-~'~,--~~--~ 
-8,000 -5.000 -2.000 1,000 4,000 7,000 

Millio!'ls of dollars 

Sourc'J: Integrated Circuit Engineering Corporation 

Malaysia was the main destination for United States 
exports of electronic components and devices in that 
year, and it was number two, behind Japan, for export
ing those products to the United States. The figures. 
however, are misleading. Much of the Sl.2 billion 
worth of United States exports ir.to Malaysia were 
unfinished proJucts that needed to be assembled and 
tested there (Malaysia is one of the world's most 
active sites for semiconductor assembly and testing). 
After the work was done. Malaysia shipped the 
finished products back into the United States, which 
accounted for much of the S 1.6 billion in imports that 
year. The same can be said of s;ngapore, which 
bought $670 million worth of United States elec
tronic compo11e'lts and devices in 1988 arid exported 
$990 million worth back to the United States. Jn 
contrast, the electronic components and devices shipped 
to and from Japan and Western Europe are. generally 
speaking, finished products ready for use in electroni.::s 
end-products. 

Table IV.19. Ulllted Statea' laporta and 
export• of electronlc coapoaenta and 

dcvlcea (includin& aemlcoaductora), 1988 
(Millions of dollar•) 
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Japan 
Malayaia 
Sinsapore 
European co .. unity 
Cr11ada 
CJtber 

Total 

3 200 
1 61,)0 

990 
760 
7311 

3 680 

10 /60 

Exports to 

Malaya la 
European Co .. uni'.y 
Canada 
Japan 
S1n1apore 
Other 

' 200 
l 170 

760 
610 
670 

3 54G 

8 020 

·-------·--·-···---·-------------- -
~: Unite1 State• Department of r,oftllerce. 

4 



Z. .\lajor compani~s in th~ global inJ11Stry 

h is inleresting hi note thar the 1<1p IO largest 
ctimpanies in the :-.;,irth (which als,1 happen to be !he 
!tip Ill largest C<Hnpanie~ in the world) acc.mnted for 
sales worth $30.M billi<m in 19XS. rnughl~ 54 per cenr 
,,f total \\orld-wide pn1duction (see rable l\" . .20). • 

l;nired Stales Ctllnpanies are losing !heir dnminance 
in semic.mductors. Six years ago. Texas Instruments 

0 1 able, f,ir rrcl;a \ pr.>fir and pr.>fit margin' ;arc d1fti.:ul! II> C•>mc 
b~ bc..:au~c m,,,t ,,f the nlaJ,lf 'cmi..: ... mJu..:htr ~,)mpanlc'.'\ arc part ,,f 
larger .:orp,>ratwns that do n•>t. in general. break do,.n their profit 
number- f,,r ea.:h •>l their di\"'""'· h>r C\ample. Japan·s Marsushua 
He.:rn.: lndu,tnal C.>mpam I.Id. 1s an c\lremcl~ Ji,cr-ified 
ck..:tr,,OJ(''.' manufa..:turc:-r "'h,1sc hltal saks 10 l'l~X c\cccdcJ 

S31! bdht>n. In addition 10 '""'"''nducrors. the compan~ makes. 
anh,ng ,11hcr pr,1Juch. c,m~umcr d~tn.lni~~ cqu1pm('nl ,m;h a~ 

l('k\J''''" ~t~. \tJc:n i:as,('Uc: rei.:ord('rs anJ 'l('f('tl c4uipmcnt. In 
fa.:r. ,,f lh~ .:•>mpan' ·, h>tal ,ales m 19lili. scmi.:ondti.:h>" a.:.:,>unred 
f,1r ••nh :S~ b1ll1<•n. and the comran' J,..:s not release mf,1rmatwn 
''" lh<" pr.11il.1b11i1' "' rhat Jj,;,,.,n. 

and Motorola were !he two larges! semiconduc1ur 
c,impanies in !he \nirld (see table IV.! I)_ In 191<1<. 
:he !hree larges! semiconductor companies were all 
Japanese: Texas Instruments ;•nd Motorola fell lo 
numbers fj,·e and four. respecliH"ly. In facl. of the 
hllal world-wide S56.7 billion wonh of semiconduc-
1,ir production in 191<8. Japanese companies accounted 
for 45 per cent. United Stales comranies 4.2 per cent. 
Western European companies 9 percent.and companies 
in !he res! of !he world 4 per cenl. 

Table IV.2.2 shllWS one market researcher's predic
tion of !he largest semiconductor companies in the 
world in 1993. Se\·eral points are worth noting aboul 
!he prediction. United States companies. which held 
five of the lop 10 spots in 1983. is forecast to hold 
only three spots IO years later. On the other hand. 
Japan is expected lo increase its dominance from four 
spots 10 six. during rite same time period. According 
to the forecast. Europe will claim no company in the 
top IO in 1993. while Samsung of the Republic of 

Table IV.20. Tbe larg'l!at •-icoaductor c-pmiea 
in tbe vorld, 1911 

Rank Company 

1 NEC 
2 Toshiba 
3 Ritachi 
~ PlotorJla 
5 Texas lnhtrlllllents 
6 Intel 
7 Matsushita 
I Fujitsu 
9 Fhilipa 

10 Mitsubishi 

("illiona of dollars) 

Country 

Japan 
Japan 
Japan 
United States 
Uniced States 
Uniud Stat ea 
Japan 
Japan 
!tether lands 
Japan 

Sale• 
1988 

4 650 
4 ~45 
3 610 
2 900 
2 750 
2 330 
2 080 
2 075 
2 010 
l 940 

~: Integrated Circ11its Engi .. eerlng Corporation. 

Percentage 
change from 

I9e7 

44 
52 
43 
22 
28 
:n 
40 
51 
25 
48 

121...c: "Captive'· producers, COllpaniea ~hat manufsct·.J;e 
aemi=onductora for inte1'11al :ona1111ption only, have be~n excluded. 
ihua, ISP!, which produced $3.7 billion•' ·1~rth of aemiconductors 
last year, has been omitted because the company does not sell it• 
semiconductors in the open markel. 

Table IV.21. The l•rgeat ae11icoaductor campani~ 
in tbe world, 1913 

(~llllona of doll~r•) 

Rank Company Country 

1 Texas Instrwnent• United States 
2 Plotoroi. United States 
3 nc J.•pan 
4 Hitachi Japan 
5 Toshiba Japan 
6 National Semiconductor United !'ta tea 
7 Intel Unitcid States 
I Philips ftetherlands 
9 Advanced Plicro D•vicH United States 

10 Fujltau Japan 

--------------·------------
~: Integrated Ctrculls Engineer!~& Corporation. 

1983 Saha 

2 350 
l 155 
1 985 
1 690 
1 460 
1 270 
1 170 
1 150 

935 
115 

112lJ:: "Captive" producers, cornpanll'!a th•t manufacture 
aamiconductor1 for Internal consump!lon only, have been exclud~d. 

111 11 I 1111 I 111 1111 I 11 I 11 I 
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Table IV.22. The larseat a-lconductor ccmpanlea 
ln the world. 1993 

(Millions of dollars) 

Rank Coapany Country 1993 Sales 
(projected) 

l Toshiba Japan 7 400 
2 IEC Japan 7 300 
3 Hitachi Japan 5 7()1} 
4 Texas Instrument• United Stales 4 100 
5 Motorola United States 3 900 
6 Mitsubishi Japan 3 700 
7 Fuji tau Japan 3 600 
I Intel United States 3 400 
9 Matsushita Japan 3 300 

10 Samsung Republic of Korea 3 200 

~: Integrated Circuit• Engineering Corporation. 
1121.f: •capt~ve• producers, coapanles that llAJlUfacture 
•-lconductora for internal conaumption only. have been 
excluded. 

Table IV.23. The South'• largest coepaniea 
(Millions of dollars) 

l s ... una Republic of Korea 

2 Hyundai Republic of lorea 
3 Goldatar Republic of Korea 

1911 Percentaae Prod~cta 

Sale• change f roa 
year before 

955 192 Dlacrete 
aealconductora, CMOS 
lvgic, EEPROlla, 
SRAlla, DRAlts, Jlli'IJs 

200 400 DltAfta, SRAM•, EPROlla 
190 51 Discrete 

aealconductors, 
Linear ICa, TTL 
loaic, Zlloa ao 
(ZIO) MPUs, atOS 
aate arrays, ROtts, 
SRAlla, DRAlts 

~: l~tegrsted Circuit Engineerina Corporation. 
1121.f: CMOS • c011pleaentary aetal oxide aeaiconductor; DRAM • dynaaic random 
accesa aeaory; !PROM • proar ... able read-on&y aeaory; !!PROM • erasable 
proar ... able read-only memory; IC s integrated circuit; "PU • aultlproceaaor 
uult; RO" • read-o~ly aeaory; SRAlt • atatic randoa acceaa aeaory; TTL • 
t.-anslator-translator loaic. 

Korea, the first company from the South, will join the 
list in the number 10 spot. 

facility at Chongju. Hyundai has announced that it 
will spend $1.15 billion in electronics over the next 
five years. The South's largest semiconductor companies are 

all from the P.epublic of Korea (see table IV.23 ). 
Samsung. m particular. has made tremendous progress 
in a relatively short period of time. The company"s 
sales in 191!9 should top $1 billion. and many analysts 
believe that Samsung will one day emerge as one of the 
world\ largest semiconductor companies. Samsung·s 
success. however, has thus far bee11 based on either 
older or commodity-like products such as dyna:nic 
random access memories. It remains to be seen 
whether the Republic of Korea will be able to 
continue tl1eir success as they move up-market IO 

more state-of-tlic-art. value-added scmiconduclOrs such 
as microprocessor., and application-s1iccific integnted 
circuits. 

None the less. the Rep1blic of Korea shows little 
sign of letting up. Cioldsrar recently began construe· 
lion of a $2.22 billion semiconductor fabrication 
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Then. has recently been considerable consolidation 
among the world's major semiconductor companies. 
During the past few years. several mergers and 
acquisition~ have occurred, particularly among the 
major semiconductor compani:·s in th-. United States. 
National Semiconducto~ pu;chased Fairchild Semi
conductor after Fujitsu's unsuccessful attempt. Harris 
acquired the combined semiconductor operations of 
General Electric and RCA in 191!1!. (General Electric 
had purchased RCA in 191!6). Advanced Micro 
Devices, which recrn~ly acuuircd Monolithic Memories 
Inc., was itself a take-over c.indidate in rarly 191<9. 
Siemens of the Fedcrnl Rr:puhlic of Germany was said 
to be interested in th~ purchase. 

Much of the con.,olidation is a reflection of the 
merger mania that has recently w:cpt the United 
State.,. However, the con.,olidation is al.'" an indica· 



tinn ,,f s,1methmg els<. Less than three decade~ old. 
the semict1ndm:1,1r industry i~ maturing out ,,f the 
infancy stage. and companies are now realiLing that. 
hi succee•I in the future. they need a certain critical 
mass because research and de\ clupment and capital 
e\pansion is bec,1ming pruhibiti\·cly expc:nsi\·e. 

There is a large handful of companies with sales 
past the SI billion mark and a host of companies with 
sales below the S::!.00 million mark. Huwe\·e1. \"ery few 
companies fall between those two sales volumes. 
Many analysts feel that becau .. .: 0f the industry·s 
maturation. wry few small- and medium-sized comp
anies will be able to join the major players. There 
seems hi be some sort of barrier at the S 1 billion 
mark. which is why Advanced \iicro De\"ices said it 
had to purchase M,molithic Memories Inc. Industry 
analysts ha\ e speculated that without the acquisition. 
it w.rnld haw taken Advanced Micro De\"lces consider
able time to gww from being a mid-sized company to a 
major player with sales past S 1 billion. 

Western Europc:"s chip-makers also appear to be 
going through some sort of consolidation process. In 
early 1989 General Electric of the United Kingdom 
and Siemens of the Federal Republic of Germany 
( Europe·s number three semiconductor company) 
were attempting to buy Plessey Semiconductor Ltd. of 
the United Kingdom (Europe·s number four semi
conductor company) for $3 bil!i0n. Plessey·s plight is 
ironic in that the company acquired Ferranti Elec
tronics Ltd .. another major player in the European 
semiconductor industry. in 1987. Moreover. in late 
1988 the United Kingdom·s Inmos signed a prelim:nary 
agreement to be acquired by SGS-Thomson. 

Table l\'.24 shows the co•1solidation that h3s taken 
place in Western Eur,ipe·~ semiconductor inJustry 
O\"er the past five years. In 1983. the top inte~rated 
circuit (IC) companies in Western Europe were all in 
approximately the same size class. However. the 198!! 
figures show that two companies-Philips and SGS
Thomson-ha\e broken away from the pack. thanks to 
major acquisition,. Se\·eral years ago. Philips acquired 
the United States' Sigr.etics. and Italy's SGS-A TES 
Componenti Elettr.rnici :ind France·, Thomson Semi
conductors merged. Some industry analysis believe 
that the only way in which Western Europe"s chip
maker~ \\ill be able to com1.ete with those from the 
Cnited State'. Japan. and the developing Asian 

~llUntries is hy combining forces. In fact. some pundits 
beline Western Europe:\ semic,mductor industry will 
consolidate inhl just two or three companies within 
the next decade. 

In addition to mergers and acquisit!ons. companies 
are also partnering more and more with their compe
titors. particularl~· as the cost of manufacturing and 
research and de\·clopment for each new generation of 
semiconductors skyrockets. The market research firm. 
Dataquest Incorporated. has noted that the number of 
co-operati\"e \·entures among semiconductor companies 
has.;oaredfromahandfulin 1980to93in 1987. Many of 
the alliances are East-West arrangements. For example. 
Motorola and Toshiba announced. late in 1986. that 
they would est:.blish a joint \·enture. Through the 
partnership. Toshiba is obtaining Motorola·, coveted 
microprocessor technology. 1 return. Motorola is 
receiving Toshiba's memory chip know-how. Both 
companies are also jointly making semiconductors 
in Japan. Texas Instruments and Hitachi recently 
announced that they would pool research and devel
opment resources. Industry analysts asser; t'1at the 
trend of East-West partnerships wi!I continue in the 
future. 

1. Manufacturing capacity of d~v~loping countri~s 

Manufacturing in developing countries. with the 
Republic of Korea the notable exception. has generally 
f-> .. en limited to the .. back-end ... or assembly. packaging 
and test steps. Wafer fabrication-the complex .. front
end .. wi1ere electronic circuitry is etched on to silicon 
wafers-is generally done in Japan. the United States 
and Western Europe. The en:ire man•1facture o:; 
semiconductors in de\·eloping countries has been 
limited to l<m-end semiconductors because manu
facturing processes ir tho~e countries are below the 
levels in the North. For example. in China and India. 
wafer fabrication is done using 2-micron genmetries; 
that is. the s111alle .. 1 width of the etched electronic 
circuitry is 2 microm. whereas in Ja;>an. the l!nited 
States and Western Europe. capahilitic' of I micron 
and below are emerging. 

As discussed earlier. the Republic of Korea is the 
dominant producer of S"rniconductor'i in the rest-of
the-world grouping. That country·s production 1s 

Table :V.24. The conaoltdatton of Ve•tern Europe'• 
amlconductor lndu.uy, 1913 and 1911 

Rank Top European IC Millions or Rank Top European IC Millions of 
companies {n 1983 dollars companies in 1988 dollars 

1 Siemens 200 Philipa 905 
2 Philipa 200 2 SCS-ThOllaon 820 
3 SGS-ATES 170 3 Si .. ena 440 
4 Thomson 100 4 Pleasey-Ferranti 305 
5 ITT 100 5 ITT 200 
6 Ferra11ti 75 6 lllllO• 125 
7 Inaoa 57 7 Telefunken 100 
I Ple11ey 50 • Matra Harri• 55 
9 T.ahfunken 4C 9 Marconi 30 

10 Others 41 10 AH• Hafo 30 
11 Other• 190 

Total 040 Total 3 200 

~: Inuarated Circuit Enalneerina Corporation. 
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Table IY.25. Productl• and aporta of tlae lepallllc of hrea'a 
-.)or -1c0Dlluctor producen 

(J_ .... , &;;;1 

C:Oldatar 

Product I• 
per -tb 

1 •tllion DllllaAI 
4CO,OOO SUiia II/ 

450,000 SUiia 

-.1 •illion sUlla£.' 

6 •h!lon DUlla 

Perccntqe 
of exporta 

40 
30 
20 
10 

10 

47 
29 
24 

90 
10 

Deatlnation of 
exporta 

United Statea 
Veatem Europe 
South-laat .lala 
Otber11 (incladlq 
Araentina, Brazil 8°" 
Japan) 

United Statea 

.lala 
United States 
Veatem Europe 

United litatea 
Veatem Europe 

~: Intearated Circuit :.n&ineerina Corporation. 
•' 6~ p.:r cent of DllAMa e·.ported. 
)l/ 70 per cent of SI.Alla exportecl. 
' ' 15 per cent of SUiia exported. 

geared tl'wards overseas markets. Table IV.25 shows 
how the major companies in the Republic of Korea 
have structured their production. 

-!. Capacio· utili:ation t111tl ~xpansion plans, /'J88 

During 1983-1984. capacity utilization was extremely 
high as a result of the personal computer boom. 
Manufacturers of personal computers could not secure 
enough chips to meet their demand. Semiconductor 
manufacturers around the world geared ·o for the 
markf"I explosion. Then the personal computer market 
stalled. leading to serious overcapacity in the semi
conductor industry in 1985-1986 (sec table IV.26). 
Demand caught up wit!l supply in 1987-1988 and. in 
fact. there was a shortage of many types of chips-most 
notably dynamic random-access memory (DRAM) 
chips-in 1988. However, some industry anlaysts 
expect a drop in capacity utilization in IQ89 and 1990, 
owing to a further slackcr:.ing of demand for personal 
computers and otncr electronic~ products that use 
semiconductors. World-wide capacity utiliution should 

then recover in 1991-1992. according to many analysts. 
Table IV.26 shows that the capacity utilization of 

the rest-of-the-world grouping increased from 2.1 per 
cent of total world-wide capacity in 1982 to 5.8 per 
cent i'l 1989. The capacity utilization of that region 
should continue increasing to 7.3 i.oer cent in 1992. 
according tv the market research firm Dataquest Inc. 
Meanwhile, capacity utilization, as a percentage of 
total world-wide capacity. has decreased for the 
Ur.iteJ States from 39.5 per cent in 1982 to 25.3 per 
cent in 1989. 

Table IV.27 gives a more detailed view of capacity 
utilization in semiconductor plants in Japan and the 
United Srates. and reveals that Japane~ plants generally 
operate at a higher capacity utilization rate than their 
countcroarts in the United States. Indeed. during 
1986. the tail end of the last semiconductor recession, 
Japanese plants were running at 74 per cent of 
capacity. as compared with only 59 per cent for those 
of the United States. 

However, not all plants arc created equal. In fact, 
how busy a plant was in 1988 depended very much on 
the type of ~cchnology that facility could handle (sec 

Table IV.26. latl .. ted a .. lconductor capacltJ atlllzatton, 1912-1992 

(Aa percenta1e of total vorld-vlde capacity) 
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Country or 
country 
arouplna 

1912 1913 1914 1915 1916 1917 1911 1919 1990 1991 1992 

United StatH 39.5 43.3 42.1 20.3 19.3 24.9 27.4 25.3 25.1 27.4 27.5 
Japan 21.9 32.7 40.0 30.0 30.5 31.7 42.l 39.0 36.l 31.0 36.6 
Veatem Europe 1.5 1.6 9.7 7.6 1.2 9.9 10.7 10.4 10.2 10.6 11.0 
Other 2.1 2.7 3.1 2.2 3.0 4.6 5.6 5.1 5.4 6.6 7.3 

Total world 72.0 16.2 95.6 6:) .1 61.0 11.1 15.1 10.5 77.5 11.6 12.4 

laJIIll: D1taquHt Inc. 



I Table IY .27. CapacltJ' 11tlllzatl- of cblp 
plaata In Japea ...S tile Olllted States. 

Country 

Ja~ 
United States 

(Percentqe) 

1914 

90 
94 

1916 

74 
59 

1911 

~: Intearated Circuit En&lneerlna 
Corporation. 

1990 

10 
75 

~: Flaures based on fin-day vortlna veet, 
tvo shifts per day. 

Table IY.21. CapacltJ' 11tlllzatlon In 1911 
(Percentqe) 

Technolou 

Less than l.'lO alcron 
1.00 to 1.49 •lcron 
1.50 to 3.00 alcron 
Greater than 3.00 alcron 

Capacity utilization 

105 
95 
90 
60 

~: Intearated Circuit En&lneerlna Corporal~ 
~: Flaures based on fh·e-daJ' vorklna weeks. t"o 
shifts per day. 

Table IY.29. lstlaated ••lcoadac:tor capital apendlna 
("illions of dollars) 

Co1D1try or 1914 1915 1916 1917 1911 1919 1990 1991 1992 
econ011lc 
arouplna 

Japan 3 900 3 336 1 150 2 439 3 796 4 O<t4 3 919 5 231 7 056 
United States 3 661 2 629 2 066 2 474 3 332 3 654 3 729 4 640 6 056 
Veatern Europe 143 103 123 
Others 434 463 299 

~: Dataquest Inc. 

table IV.28). State-of-the-an plants that could manu
facture chips with circuitry of less than I-micron line 
widths were running at 105 per cent capaciry during 
the same time period. 

Although capacity utilization is expected to drop in 
the near future, semiconductor ca!lital spending was 
forecast to rise by 9.2 per cer.t to $9.30 billion in 1989 
(table IV.29), according to Dataquest Inc. But Data
quest predicts that capital spending will increase by 
only 1.4 per cent in 1990. In fact, Japan is expected to 
decrease its capital spending by 3.1 per cent to 
$3.92 billion in 1990. Spending by the rest of the 
world ( .. Others" in table IV.29) should, however, 
remain strong. Countries in that group were spending 
$545 million on capital expansion in 19P9, up 16.4 per 
cent from 1988, and their spending should rise by 
a'lother 20.2 per cent in 1990, according to Dataquest. 

In partic~lar, the Republic of Korea has been 
very aggressively increasing its capital expenditure. 
Table !V.30 shows the individual investments of the 
major semiconductor manufacturers in the Republic 
of Korea, the leading industry being Lucky Goldstar, 
which spent nearly $200 million on capital expansion 
in 1988. 

5. Re1tr11cturing ond redeployment 

(al Cost of production 

The cost of materials in the semiconductor industry 
is not. relatively speaking, that significant a portion of 
the total cost of production. Table IV.31 shows that 
both research and development expenses and equip
ment costs outweigh the cost of materials. Labour 
costs arc also significantly less that;i either research 

I 111 1111111 

143 923 l 061 l 135 1 402 1 706 
310 461 545 655 900 1 096 

and development or cquipml'nl expenses. This is one 
reason why the bulk of semiconductor production has 
remained in Japan, the United States and Western 
Europe. 

Analysts d::> not expect any major changes in the 
manufacturing cost structure in the foreseeable future. 
In fact, research and development ~nd equipment 
costs will probably only increase in proportion to 
materials and labour costs. Research 14nd development 
costs arc !>Oaring because of the increasing complexity 
of c:1ip designs. The latest microprocessor from Intel 
Corporation contains more than one million tran
sistors and the company spent four years and $300 
million to develop it. The equipment required to build 
such a semiconductor is extremely complex and 
expensive. The price tag for a state-of-the-art photo
lithography system, used to etch electrical circuitry on 
to silicon wafers, currently tops the $4 million mark. 

I I I II 

Tabla IV.30. l•lconductor capital 
ezpaadltur .. la the lepubllc 

of loraa, 1911 
("llllona of dollars) 

Coapany s .. 1conductor capital 
axpandlturaa 

1981 

'°ldstar 194 
Saasun' 107 
Hyundai 16 
Daewoo 7 

~; (oraa lconp1ic Dailv, 1911. 
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I Table 1Y.ll. Coat of productl- la tbe •-lconductor laduatry 
(Poircenuae) 

---- ----------------------------

General and adainiatr•~~·~ 
le•earch and develos-ent 
Equipment 

Wafer fabrication equipment 
Aaaem'bly equipment 
Automatic teatins equipaent 

llateriala 

Total production coat 

28.9 
19.1 
14.7 
10.0 
1.5 
3.2 

General aateriala and ch-icala 
Paclta&ina aateriala 

14.1 
2.l 
5.3 
l I 
2.9 
5.6 
1.9 
2.• 
2.1 
3.5 

Silicon vafera 
llaalta and aervlce 

Facility construction 
Labour 
Utilities 
Contractors for aaa_.,ly vork 
II lace \laneoua 

Total 100.0 

~: Intearated Circuit En&ineerlna Corporation. 
~: Cc.at• are based on 1916 fiavres for the vorld-vlde •-lconductor 
industry. 

(b) Wage rates i.i tht North and the South 

Although the cost of labour is only 8.9 per cent of 
the total cost of production (table IV.31 ). large 
differences in wage rates still make manufacturing 
anracti\'c in certain countries in the rest~f-the-world 
grouping. Table IV.32 clc-arly show:; fhat wages in the 
United States are markedly above wages in those 
countries•. 

Wage rates notwithstanding. semiconductor manu
facturers from Japan. :he United States and Western 
Europe will generallt make only their older products 
among the rest-of ·he-world grou;>ing. In other words. 
this group is used only for back-end manufacturing 
processes; in particular, as:;embly, packaging and test 
work. The main rcas'm for this is quality c.ontrc1 

Manufacturing a state-of-the-art semiconductor is a 
very intense and complicated process. Electronic 
circuitry of I-micron width-roughly I per cent of the 
diameter of a human hair-has to be etche.l on to 
6-inch (15 ?.4 centimetres)-round silic;Jn wafers. The 
circuitry is so complex that it is equivalent to drawing 
;a road map containing every side street of the entire 
United States, according to one semiconductor scientist. 
Because of the microscopic scale used, an extremely 
clean facility is requjred for the wafer fabrication pro· 
cess because even a tiny dust particle can spoil the elec
tronic circuitry. In the most advanced wafer fabrication 
facilities today, one cubic foot (28,300 cubic centi
metres) of air contains at most one 0.2-micron particle 
and nothing larger.•• 

(c) Adj:mment.t to overcapacity (or undercapacity) 

Detailed cn.ployment figures for the world-wide semi
conductor industry arc difficult lo obtain. Individual 

•Compn~hle figure~ could not he obtained for Japan and 
We~tern Ei•ropc. However, due lo the highl) apprec1a1ed yen. 
anal~~u c•limale that the co•I of production m Japan and 1hc 
1Jn11ed Slate• i• now roughly equal. 

••At 1hi• manufacturina level, even a nu v1ru• can cau~e dcfeci.. 
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Ta•l• IV.32. Bourl~ vaae• for 
equl119e&t operator•, 1917 

Coillltry or 
area 

United States 

Sinaapore 
•~~ublic of Korea 
Rona ICona 
Taivan Province 
Thailand 
llalayaia 
Phllirpines 
India 

Dollars 

10.70 

3.00 
2.50 
2.5Ci 
2.00 
1.15 
0.80 
0.60 
0.60 

~: United States Bure•~ of Labor Statistics; 
Intearat~ Cir.ult Enaineerina iorporation. 

countries. in general. do not track employment speci
fically for the semiconductor industry. and neither do 
irtJustry trade organizations such as the Semiconduc
tor lndustr!' A!'sociation of Cupertino. California. The 
United States. however. is one country that docs 
keep detailed employment figures. Table IV.33 shows 
that United States employment in the sl'miconductor 
industry increased from 273,400 workers in 1980 to 
279,100 in 1985. However. employment fell to 247.300 
in 1987, the last year for which statistics arc available. 
The decrease was mainly due to the severe recession in 
1985-1986, whici1 forced most United States semi
conductor companies to cut back their staff. Massive 
lay-offs during that time were extremely common in 
Silicon Valley. 

Detailed figures for the Japanese semiconductor 
industry arc not easy to obtain. However, table IV.34 
shows the total employment of the country's electro
nics industry. which includes the semiconductor seg
ment. 



I Table IY.33. 111llted Statea aemlconduc:tor 
Industry emplo,.ent. 1910-1917 

Year 

1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 

Total ~umber employed 

223 400 
223 700 
225 700 
235 000 
237 100 
279 100 
261 200 
247 300 

~: United States Bureau of Labor 
Statistics. 

Table IY.34. Total emplo,_t of Japua'a 
electronics industry, 1912-1916 

Year 

1912 
1913 
1914 
1915 
1916 

Total n1111ber eaployed 

947 710 
1 044 729 
l 189 363 
1 201 342 
1 ~11 767 

~: Ministry of International Trade and 
Industry; and Electronic• Induatriea 
Aaaociation. Facta and Fiaurea on the 
Japanese Electronics Industry (Tokyo. 1981), 
p. 29. 

(d) Sourcing o(mataia/s and t•quipment 

Semiconductor maleriab are not. relati\el} speaking. 
1hat cosily a complment of the semic.mductor man~
facturing process (~ee table IV.:l I). The major material 
inn>ln~d is silicon wafers. which. because of lhe 
difficulty in manufacturing them. are made predomi
nant!} by Japanese and Western European companies. 

There has recent(} been much concern in the Uniled 
Stales because of the coun1ry's lack of local silicon 
wafer supp1ers. With the sale of lhe silicon wafer 
busines~ of 1he Unitc:d S1a1es Monsanto Company to 
Huels of the Federal Republic of Germany. there exists 

n,1 remaining major tfonte!>tic supplier or silicon \\afrrs 
in the l"nited States. In fact. the top se\·en silicon \\afer 
!>Upplier:>-SUI. O:>aka Titanium. Wacker. JJpan 
Siliwn fowned b~ '.\1itsub1shi). Komatsu Elc:ctronic 
'.\1c:tals. \ionsanto (now O\>ned by Huels) and T,lshiba 
Ceramics-are all based in Japan or Western Europe. 
Th,he se\en together controlled about 90 per cent ,,f 
the S2 billion market in 198t<. 

:\'i stated earlier. capital equipment i!> a larger cost 
component lhan materials in the semiconductor manu· 
facwring process. In fact. the price tag of a ne\\ wafer 
fabrication facility stocked with state-of-the-art equip
ment now runs at about S200 million. Within a decade. 
the cost is expected to reach the SI billion mark as 
each sJcceeding generation of semiconductor products 
becomes increasingly difficult to manufacture. Today. 
just one piece of photolithography equipment can top 
S4 million. 

Virtually all semiconductor production equipment 
comes from the ~·forth. Of the top IO semiconductor 
production equipment companies in 1987. six were 
United States-based and the remaining four were 
Japanese (see tabie l\'.35). The presence of local 
c:quipment companies is a major ad\·antage for the 
United States and Japanese semiconductor-makers. 
Particularly in Japan. the chip-makers and equipment 
companies work closely together to develop the 
equipment needed to manufacture the next-generation 
semiconductors. By doing so. manufacturing problems 
can be ironed out at an earlier and less-expensive 
stage. Also. when a Unitec! States or Japanese chip-
maker runs into any manufacturing problems. ~he 
equipment companies are always nearby to help. 

On the other hand, the lack of a semiconductor 
infrastructure in the Republic or Kurea places the 
country at a significant disad\·antage. T!le Republic of 
Korea often does not get the latest production 
equipment, and because the local market there is not 
yet \·ery substantial, many Japanese and United States 
equipment companies have no subsidiaries that can 
adequately service the equipment in the Republic of 
Korea. The country is currently trying to build up its 
infrastructure by encouraging indigenous companies 
to make silicon wafers and production equipment. 
None the less. it will be some time before the Republic 
of Korea has a sufficient infrastructure in place. 

During the past few years, the high cost of building 
a fabrication facility and stocking it with the necc:!>sary 

Table IV.35. Top 10 a .. iconductor production equipm.nt coapaniea 
(Millions of dollar•) 

Rank Company Country Fiscal 1917 Fiscal year 
••le• endtn1 

1 Nikon Japan 242 lfarch 1911 
2 Perkin-Elmer Uni tt.d StatH 212 July 1917 
3 General Si1nal United States 208 DecC111ber 1917 
4 Adv an teat Japan 205 March 1911 
5 Applied Material• United Stat ea 174 Octobar 1917 
6 Tokyo Electron Japan 173 Septmber 1917 
7 Canon Japan 151 March 1918 
I Teradyne United State a 130 Dece•ber 19&7 
9 Varian United StatH 125 September 1917 

JO LTX United Stat ea 120 July 1917 

~: VLSI Reaearch Inc. 
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statc:-;-.f-th.:-art c:4uipni.:nt ha· gi\c:n n"c: 1,1 a nc:\\ 
ph,·n.un.·n.rn in rh,• I "nirc:J Star.·,· 1hc: ~mi..:.inJu..:t.1r 
.;,impan'.\ \\ i1h,1ut a \\afrr fabri..:a1i,1n fa..:ilit'.'. Bc:..:aLN: 
manufacturing ha' be..:••mc: pr,1hibiti,dy c:\pen"i'c: for 
man~ small United State" ctimpanies. the:~ ha\e 
ch<>s'n an ahc:rnati,·c: stratc:gy: sub-contracting thc:ir 
manufacturing ,iut to Asian foundric:,,.. I n1h>\ atiH: 
Silic<>n \'alley c<•mpanic:s like Altera Corp .. Chips and 
T echn,llogic:s Inc. and Xilinx In.:. dc:cidc:d to com:c:n
trate ''" chip dc:sign. !ea•·ing their manufacwring for 
others l<• do. For various reasons. larger United State" 
companies like Texas Instruments and Intel ha\e abo 
begu!'l to sut'o-c1mtract nut their manufacturing. In 
fal-t. one United States market analyst estimates that 
the world-wide foundry bus!ness topped $I billion in 
198H. 

s,1 far. companies in Japan and the Rcpublic of 
Korea ha,·c benefited from the windfall. Indeed. 
Hyundai of the Republic of Korea started in the 
semiconductor business by making chips for semi
conductor companies in the United States. By doing 
foundry work for others. Hyundai was able to fine
tune its manufacturing processes and the company is 
now ~rying lo sell ~m its own the chips that it makes. 
Sc\·eral years ago. 80 per cent of Hyundai's produc
tion was foundry work. but the figure has since fallen 
to below 50 per cent and. as Hyundai reaps greater 
success in selling semiconductors directly lo customers. 
company officials aim a: driving the foundry per
centage down furcher. to below 30 per cent. 

(e) Rt'Jt•arch and dt•1·elopment expt•nditurn 

Research and development expenditures on a 
country basis are ;!;fficult to obtain. For the United 
States. howe\·er. rather detailed figures are available. 
Table IV.36 shows research and development expen
ditures for the United States semi..:onductnr indust. y. 
Although the overall industry average of research and 
development expenditures as a percentage of sales is 
9.5 per cent. many United States companies arc 
spending c.insiderably more than that. For example. 
Advanced Micro Devices routinely spends in excess of 
2G per cent. However. the company. as well as other 
big spender~ in research and development. has latel~ 
been under pressure from Wall Street and stock 
investors to cut bac'c. Jn fact. many United States 
corporations are paring their research and devel
opment budgets. in part as a defence against hostile 
take-over attempts, which have reached near epidemic 
proportions in the United States. Consequently. the 
relative level of resca~ch and development spending in 
the United States semiconductor industry decreased in 

19~"'. t:\ .:n th1•ugh the: ab,,1;u1c: [c:, d im:rc:a,c:J by 
I~.'.' pc:r ..:c:nt ••\c:r that ,,f 19S6. In .. 1hcr ·.· •rJ,. 
re'.'-ear..:h and Jc:,d.•pmc:nt ;i, a p.:r..:.:ntagr: ,,f ,.;tl..;,. fdl 
frnm 111.t. per cent in 1986 t.1 9.5 per cc:nt in l'11C'. 

On the: other hand. the Republic ,,f Korea is 
dramatically increa,,ing ib rc::.c:arch and Jc:\c:lopmcnl 
budgc:t. The: C<>untry i,, 4t:i..:kly (u,,ing it" lu\\~'''l 
labour advantage bccausc: the won is rapidly apprr:
ciating. It is thus trying lo mt'VC: up-markc:t '' ith 
higher \·alue-added products. 

Howe,·c:r. United States and Japanese "c:micondu..:tor 
companic:s han: re..:ently become more: proprietary 
with their technology. For c:\ample. Intel has stc:ad
fastly refused lo license the tc:chn<>logy for ih 32-bit 
microprocessor. the 80386. In the past. such second
sourci11g 'igrecments were commonplace. MoreO\er. 
when companic:s Jo license thc:ir technol,1gy. the~ arc 
now asking for more mone~-. Texas Instruments 
recently tl>l'k nine East Asian chip-makers to court in 
order to collect fi\·e to 10 times more in royalties for 
the dynamic random-access memory (DRAM) tech
nology the company had licensed. Texas Instruments 
won the legal battle and. as a result. the company 
could collect more than $250 million by 1990. 

Semiconductor companies in the Republic of Korea 
thus realize that they will probably ha,·e lo develop 
their own technology in order to remain competitive. 
Hyundai spent 25 per cent of its sales on research and 
development in 1988 and the company was planning 
to increase such cxpenditures dramatically in 1989. 
Hyundai planned to enlarge its research and devel· 
opment staff from 250 in 19R8 to 400 workers in 19&9. 
Jn addition. the Republic of Korea has instituted a 
series of research co-operatives. man:· of which have 
been sponsored by the GO\·emment. Table IV.37 
summarize~ the 18 joint development projects that 
have bec:n established since 1986. These projects were 
supported by the Government at a tot:.i investment of 
$226 million. The projech cmer a wide: range of 
technologies and involve the cnuntry 's major eke· 
Ironies manufacturers. They span a short time period. 
at most three years. which reflects the counlry's strong 
desire 10 catch up with semict1nductor technologies in 
Japan and the United States. All the projects ha\e 
short-term commercial orientations and. consequently. 
should have an impact on the global semiconductor 
industry some time in the early 1990s, according to 
Dataquest Inc. 

One of t!1e reasons for forming con,,ortia is that 
semiconductor research and devel(•pment is becoming 
increasingly expensive. As stated ear:ier. Intel has 
reported that the research and development cost of its 
most recent microprocessor reached $300 million-

Table IV.36. United ~tate• ae.lconductor lnduatry 
rea~arch alld develop11ent expenditure•, 
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1916 and 1917 
("illiona of dollar•) 

1916 1917 Percent•&• 1916 R+D •• 
lncreaae percent•&• of 

HlH 

1 120 2 OS2 12.7 10.6 

1917 R+D aa 
percent•&• of 

.. 1 .. 

9.S 

~: Electronic Bu1inca1, 1 Septe•ber 1918, p. 74. 



I Ta•l• IY.37. 'nae lepa•Uc of ltona jolat aealcoadactor 
deYelo1191!1lt project•, 1916-1990 

Project -

Sult-micron Teclr.01017 
ITS Stanclard Cell ICa 
lOOV Pover ll>S FIT 
CDP IC 
Gala Sealconductor 
llaterl•l• 

Oct. 
Jan. 
Jan. 
Jan. 

Jan. 
Ju. 

(ft1lllons of dollara) 

Participant .. / 

1916 - llar. 1919 ftll, SST, GSS. HII 
1917 - Dec. 1919 DTI • c;s 
1917 - Dec. 1911 DC. DTl 
1917 - Dec. 1911 cs. DTl 

1917 - JIDle 1919 c;sc. sec 
1917 - Dec. 1919 Punaaan, ...._ 

lnYHtaentlll 

109.1 
4.2 
4.1 
4.9 

6.9 
47.0 Blah Lead-type Leadfr ... 

VLSI LeYel DIC 
.lat-ti•• ICa 

Oct. 1916 - Dec. 1911 Dona7an Cheaical. ...... I.I 

l9a.la Plaoto Cell 
Tbin-filll Tranaiator 
Dl&ital Video IC 
Blah-power Tranaiator• 
32-bit PC IC. 
CCD ea.era llanuf acturina 
CCD Iuae Senaor 
D.lT IC 

July 1917 - June 1919 
Oct. 1916 - Sept. 1919 
July 1917 ·- JIDle 1919 
Oct. 1917 - Sept. 1919 
Jan. 1911 - Dec. 1990 
Jan. 1911 - Dec. 1990 
Jar~. 1911 - JIDle 1990 
Jua. 1911 - Dec. 1990 
Ju. 1911 - Dec. 1919 

DIP. nc. DTI 
DC. GS 
CS, DIP 
GS, DTI 
nc. 111. SST 
DTI, Bii. nc. SST 
SED. SST 
SID, SST 
SIC. SST 

Pover Tranaiator Paclta&e 
Ga.la lpita~ial Wafer 

Ju. 1911 - Dec. 1911 s ... IDll .leroapace. 

Ill 

Jan. 1911 - Dec. 19i:9 

Dataqaeat Inc. 
ltey: DIP = Daevoo Electronic Part• 

DTI • Daevoo TelecOllllUDlcatlona 

GSC. GS 

Total 

ITII• Electronlca Technolo&Y leaearch lnatltute 
GS • Goldatar Collp&D)' 
C:SC • Goldatar Cable 
C:SS • Goldatar Seaiconductor 
CST • Goldatar Telecoma!Dlicationa 
Ill • Hyundai llectronica lnduat:y 
ltEC • ltorea Electronic• COllpany 
SEC = SallSUftl Electronics 
SZD • s ... ung Electro& Device 
SSC = Saaaung Corning Coapany 
SST • Saaaung Semiconductor and Teleco .. unlcationa 

Converted at a conatant rate of $1 • 100 von. 

4.9 
3.1 
4.9 
5.0 
2.0 
5.0 
4.5 
5.0 
5.6 

SST 3.9 
3.0 

226.3 

more than $250 billion just tu develoo one semi
conductor. Consequently. many companies have found 
that it has become too expensive to conduct certain 
research and development programmes alone. 

In that connection, Texas Instruments, which had 
previously shunned partnering with its Japanese com
petitor~. has formed an intriguing alliance with rival 
Hitachi. Th('. partnership co~cerns 16-megabyte 
DRAMs-future memory chips that will be able to 
store 16 times the amount of memory as the latest 
co!llmercial DRAMs. Texas Instruments and Hitachi 
are gambling separately on different technologies in 
developing the 16-megabyte DRAM. and neither 
company is sure whether it has chosen the right 
approach. Both companies have therefore agreed to 
pool their results. thereby lessening the potential risks, 
estimated at hundreds of millions of dc,llars. In 
today's world of staggering research and development 
costs, such partnerships will most likely continue. 

memory-chip market. Philips of the Netherlands and 
Siemens of the Federal Republic of Germany esta
blished their "Megaproject"' in 1984. Philips will invest a 
total of $I billion. Siemens will invest $600 million. 
and the two companies' respective Governments have 
agreed to invest a total of $270 million. So far, Philips 
has developed a I-megabyte stat;c random-access 
memory (SRAM) chip and Siemens has succeeded in 
developing a 4-megabyte DRAM chip. Both companies 
are hoping to catch up with the Japanese. 

Western Europeans have also set up various con
sortia. For years the Western European semiconductor 
industry has been in serious decline. Many analysts 
believe that the recent tlurry of Western European 
.-esearch and development consortia is the region's last 
chame to re-emerge as a major pla}.;r in the global 
semiconductor market. In order to return into the 

Other Western European consortia include ESPRIT. 
a $750 million research and development co-operative 
for micro-electronics, software technology and advanced 
information processing; and JESSI (Joint European 
Silicon Submicron Initiative). a $3.3 billion project 
involving Siemens, SGS-Thomson, Plessey and Philips. 
JESSl's goal is to develop 0.3-micron chip technology 
by the mid-1990s. 

Tt.e United States. which previously shunned such 
consortia. has recently joined the bandwagon. Various 
United States chip makers banded together in 1987 
to form Sematech, a consortium whose aim is to 
develop advanced semiconduc1<1r manufacturing pro
cesses. Sematech's annual budget is roughly $200 mil
lion, of whict, about half wiil come from the United 
States Government. So far, 14 United States chip-
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I makers-induding majllr manufac1urers like .-\J\ arKnl 

uuclllr anJ Te\as lnslrumenls-ha\e joined. Sema1ed1·, 
minimum lifc1im.: has been sel at fi\·e year'. 

11) Shiti in protlucrion 

One \\ay Ill measur.: the shifl in produclion frnm 
bulk c.1mmodity products to higher-\alue-added ,111es 
is to separal.: semic.mducll>r procuclion into discret.: 
semic.mduc1,1rs \.:rsus the more ad\·anced integrated 
circuits. which are C•>mmonly called chip-,.. Discrete 
semiconductors such as rectifiers and thyristors are. 
compared t•l integrated circuits. rdati\·cly primiti\e. 
since they are only able to perform one functi•Hl. 
Integrated circuits. lln the 11ther hand. are much mor.: 
C•.>mple\. For example. a microprocessor chip lnday 
contains all the brainpower of• yesterday._, large 
computers. Comparing discrete semiconductl1r pr.1-
ducti•>n \ersus integrated circuits productilm gi\es 
a general. although admiuedly crude. measure of 
a Clluntry ·s semiconductor manufacturing prnwe,s. 
Figure IV.X (and appendix table IV.45) shows that for 
the .. others .. country grouping. IC production as a 
percentage of O\erall semiconductor production grew 
from 53.5 per cem in 1910 to 77.6 per cent in 1988. 
Those countries are dearly shifting their production 1<1 

higher-\alue-added products at a rapid pace. 

Figure IV.8. World shift in production from traditional 
semiconductor bulk products to higher value-added 

products, 1983 and 1988 
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The integrate<l cin:uit categor\ can further he 
hroken down into commodity produch and high
value-added one-.. ,\t the high end of the spectrum. 
application->pecific integrated circuih (ASIC). which 
arc integrated circuits customitcd to meet a c11,1omcr·, 
'pccific rc4uiremenh. arc among the 1110,t 'ophi,1ica1ed 
and complicated of 'emiconduc: 11r~ la hie IV .. ~K 
,how' t,hat I lnitcd State' comp;1111c:' contr11I the 
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Table IY.31. Vorld-vlde ASIC aalea, 1911 
(Total • $4.945 billion) 

United States 
Japan 
Western European 
Others 

Percentage share 
of total 

54 
38 
a 

~: Integrated Circuit En&ineertna 
Corporation. 

\h>rld-wide :\SIC market. Th.: .. others .. group has yet 
to penetrate this market segment. 

In contrast to :\SICs. metal-•l\id.: semiconductor 
(MOS) memory integrated circuits are nwre like 
commodities. since they can. in gen.:ral. be used by a 
wide range of customers. Table l\'.39 gi,es a break
do-..n of the major MOS memory suppliers in the 
world. The market is dearly dominated by the 
Japanese, who commanded a 71 per cent share in 
1988. United S~ates firms were a distant second with 
19 per cent. 

More than a decade ago United States firms were 
the dominant supplier., of MOS memory chips. How
C\er. many of thos.: firms were forced out of the 
mark.:l in the 1980s by severe Japanese pnce-cuning. 
In particular. Intel. "·hich founded the DRAM market. 
was dri\en out. and. in a somewhat hur.iiliating turn 
of C\ents. lntd now resells DRAMs that it buys from 
Samsung of the Republic of Korea. There arc currently 
only two United Slates manufacturers of DRAMs 
left-Micron Technology and Texas Instruments. 

The DRAM epirnde rellects a fundamental weakness 
of the United States semiconductor industry. United 
Stales chip companies are quick to de\elop innO\·ative 
products. Howe\ er, th.: companres often are unahlc to 

reap the full benefits of their ime1lli\enes-. once the 
pr.idtll:h hecome commoditic'i. Industry analy-.i.. cite 
a lad, ol competiti\e manufacturing a' ;he culprit. 

(g) 1-iirl'ig'I din·o inrnrmcnt.1 

IJnited State' companic-. an: continuing to expand 
their manufacturing in Asia. Motorola. for example, 
has announced that it would spend $:\Oo million on a 
semiconductor .ind telecommunications factory in 

Table IV.39. 1911 vorld-vide 
llOS 11e110ry-colp .. rket 
(Total • $11.0 billion) 

(Percenta1 ·) 

Supplier 

Japan 
United Statu 
Western Europe 
Othera 

Percentage or 
market In 1988 

71 
19 

3 
7 

~: Integrated Circuit 
Engineering Corporation. 



I China. The c.impan~ alsn ~laced chat it \\lll'ld build a 
:).f'7' 111iiiio11 \\af.:r fahrica1i.1n laciiic~ in '.\iai:l~s1a h~ 

I '>91. 
Bccau~c nf chc high-\ alucd ~en. chc Japanese. tllo. an: 

d·1ing nllirc manufa.:turing ,iffshllrc (sec ta bk I \"Alli. 
S<ln~ is building its firs! ll\'Crscas \\akr fabrication 
facilic~. \\hich \\a' schcdukd for start-up in Thailand 
in 19lN. 

Table IV.40. OYerseaa electronic c09p0neut 
and deYice production facllitieaAI 

of Japanese corporations, 1916 

Country or area Kmnber of facilities 

!!orth Amerlc;i 33 
United States 31 
Canada 2 

Western Europe 21 
Germany, Federal 

Republic of 7 
United Kingdom 6 
Spain 2 
Ireland 2 
Belgilm 2 
France 1 
Italy 1 

!!!Mn 183 
Taiwan Province 62 
Republic of !Corea 42 
Singapore 30 
Malaysia 14 
Brazil 13 
Hong !Cong 7 
"exico 7 
China 3 
Thailand 2 
Philippines 2 
Indonesia 1 

~: Electronic Industries Association 
of Japan, "acts and Fiaurea on the Japanese 
Electronics Induatrt, (Totyo, 1988), p. 25. 
1/ Including sClliconductor facilities. 

( h) Tiu· role o( ( ioranm1•11fI 

Various Governments are playing a major role 
in industrial restrucwring. :\s mencioncd earlier. a 
growing mood of protectionism-in the United States 
and Western Europe {through the single European 
market of 1992)-is already affecting the investment 
decisions of man:. si:miconductor companies. 

In addition. mci..t Ci<Hernmenh of the North and 
many of the South have dec.:reed semiconductors to be 
a na\1 ·.mal prinrit y. Thus. financial subsidies. often 
in the form of gmernment-assisted consortia. are 
common. As discussed earlier. the Governments of the 
Republic of Korea . .Japan. the llnited Stales and 
Western Europe have all helped lo fund varim:s 
research and development projects. In .Japan. MITI 
rakes an active role in planning the foture of the 
semic.:onduclor industry. hir example. during the 
li11cs1 mem(iry-chip glut. MITI strongly suggested to 
!he various 'emiconducror companies in .Japan Iha! 
they mt dcrnn their prodnclion of 'uch chips by ;i 

'pecified amount. 

I I 111 11 I 

Fllr Stiuth-East Asian countries. g.o,·ernment help 
comes m the lorm ol ~·-:rtam incenti\"es for foreigners 
Ill manufacture there. h1r example. as discussed 
e.irlier. the G,1,·ernment of ~falaysia gi\'es ta\ breaks 
to foreign companies to induce them t.1 manufacture 
semicllnductors in Malaysia. 

Ii) .\ta;or /1011/t·-neck s 

For countries of the 1'iorth. the pace of expansion is 
usually held back by limited capital. As was discussed 
earlier. building a wafer fabrication facility currently 
costs more than S200 million. Very few companies can 
afford that kind of expendi.ture \\ithout incurring 
some financial hardship. 

The problem of limited capital pertains to countries 
of the South as well. Those countries also face other 
limiting factors. The Republic of Korea's predicament 
is a case in point. Se\·eral years ago. :he country's 
chaebol. or industrial conglomerates. targe1ed elec
tronics as a lucrati\'e and important market. Money 
was no object. To date. Hyundai-a shipbuilder. car
maker and C\Jnstruction engineering power-house
has spent more than S300 million to break into the 
electronics market. Samsung. Lucky Goldstar and 
Daewoo h3\'e similarly spent hundreds of millions of 
dollars. Howe\·er. progress has been slower than 
expected owing to a lacic of technical know-how and 
experienced engineers in the country. In facl. HyunJai 
exl."cutives adrritted that the Republic of Korea's lack 
of technical talen! is currently one of Hyundai 
Electronics· mos: crucial problems. 

6. Technologu:al trends, no• products development 
and new processes 

(a) Future technolr.gies 

Techn,ilogy is important in any industry. but it is 
crucially important in the semiconductor industry 
because of short produ;.:t life-spans. Time·lll-market is 
a critical concept. Getting to the market six monibs 
earlier than a competitor can mean a difference of 
millions of dollars of sales. A new memory chip. when 
first introduced in the market-place. can command a 
price of above $100. Three or four years later that 
same memory chip might sell for under $5, particularly 
if the next-generation memory chips have already 
arrived in the market-place. 

The technology having the most impact on shortening 
the ti!lle·to-market of semk.mducto.· products is 
computer·aide11 engineerir1g CCAE). CAD and CAM. 
which invol\c the use of a computer to design and 
ma11~1facture a chip. In fact. many complex chips 
today arc toe complicated for engineers to design 
r:1anually. Computer tools are es~ential to de .gn and 
lay out the hundreds of thousands of transistors thrt 
need to he placed on a thumb-nail siled area. The 
widespread use of computer-aided tools has given rise 
to a $5 billion industry in the United States. according 
to the: market researcher Datatech Inc. 

In terms of new products. different materials are 
always being sllldied as possible replacements for the 
11hi4ui1011s silicon. One material that has been investi
gated for years is gallium arsenide. which conducts 
electricil} roughly five times faster than si:icon. Thus. 
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I gallium arsenide dup,. and the C••mputcr' made fn•m 
them. will he ahk h• 1irt1cc-.-. informati••n th;ll many 
times faster. I h>\\C\Cr. g;11lium ;irv:niJc i-. a C••-.tly ;ind 
difficult material to \\ork \\ith. '."c\crthck-.-.. ;1 num
ber ,,f l "nitcd :\tat es firm' arc pi••rn:cring 1 he market 
for this material. \\ hich rcad1cd ;1r11und $1.'0 million 
in l9SS. In additi••n. \ari••u-. .lap;111c'c c••ngl,1mcra1c-. 
-.uch as h1J1hu. Hitachi ;111J "'FC MC .:••nducting 
rc-.can:h ••n the material. 

In the pwcc-.-.-tcchnoh•gy ;m:a. the RiCMOS pn•
ccss-a hyhriJ ,,f the hip••lar and ct1111pkmcntary 
metal-0:1.idc scmiconduc1<1r • C'.\10S) proccsscs-h<lk!s 
much promise. BiC'.\tOS c<lmbincs the: spccd ad\antagc 
,,r the tiipt•lar procc:ss \\ith the lo\\-power and 
density-the ability h• pack more circuitry into a 
giwn an:a-ad\antagcs ,,f C~tOS. Integrated Circuit 
Engineering Corporation predicts that the market for 
RiC~tOS chips will S••ar from $50 milli•>n in 19SX h• 

$1.5 billion in 199 J. 
:\nothc:r important iechnology 1s that ,,f semi

conductor production e4uipmcnt. Ftching electronic 
circuitry kss than 1.0 mi..:ron wide on a \\afrr ,;f 
silicon is a dem.mding process that taxes the capabilities 
of photolithography. l :p to now. optical lithography 
has been used with great succes~. lhmc\cr. it becomes 
unwiddy bdow ·1.5 microns because. at that sc;•le. the 
wa\'elt-ngth of ligh; is t.•o large to etch the circuitry. 
Conse4uc:ntly. equipment pr,1duccrs arc imestigating 
e4uipment that uses eithc:r X-rays or dcctron beams. 
The Japanese. in particular. arc concentrating on 
X-ray lithography research. 

( b) Rneurd1 um/ dcn·Jor,mcnt m the So 11th 

The United States. Japan and Western Europe lead 
the world in semiconductor research and dc\clopmcnt. 
Howc\er. a country of the South-the Republic of 
Korea-is making rapid progress in 1111, field. The 
International Solid State Circuits Conference. held 
annually in the United States. gi\es a good indication 
of where the latest semiconductor technologies arc 
being de\'cloped. At the Conference held in New York 
in February 19X9. ]9 of the technical papers presented 
were from the tlnited States. J5 from Japan. 14 from 
Western Europe and one-on a gallium arsenide 
semiconductor-from the Republic of Korea. Less 
than two decades ago the bulk of the Conference 
papers were from the United States and Western 
Europe: J;.pan was a minor participant then. 

( c) :\'or th \'t'rill.\ Solllh 

As stated earlier. labour and material c:ish arc not 
a ,·cry large percentage of overall product;on cosh. 
h•r that reason. it is unclear whether the North will 
ever uw the South for rr.uch more than back-end 
manufacturing or low-end production. It appears that 
for other countries to become major player., in the 
g!ohal 'emiconductor industry. they will have to 
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de\ clop their ••W n indigenous mdustry. as the Repu
blu: <•I t..••rca 1s currcnti~ trying w J,, i>:- ~"Pl°'"' tiiii
(,>.:al cumpanic' like II~ undai. Sam-.ung. luck~ {j,1(d
star and Dae\'''''· 

The intrinsic :echnology content ,,f C:\E systems 
for micro-electronic components opens up promising 
a\·enues for the de\'clopment of ASIC and user
specific integrated circuits in dewloping countries. 
Possibilities for multi-source prototyping and silicon
i1ation make this option particularly attracti\·e for 
developing countries. 

7. Shon- and meJium-rerm ourlook 

'.\1ost indu-.try analysts expe'-·1 c.:ountrics ••titer than 
Japan. the l :nited States an.! those: of Western Europe 
to play an increasingly large rnk in the glohal 
semiconductor industry. Integrated Circuit Engineering 
Corporation predicts that the semiconductor market 
of those countries will grow from IJ per cent of the 
total \\orld-\\ide market in 19XX to 211 per cent in 
199]. Those figures arc: based on the fact that 
production ,,f electronics equipmcnt-end-nroducts 
like per-.onal computers. video cassette recorders and 
telecommunications gear that use; scmiconduc1or-.-1s 
rapidly moving to Asian countries and areas such as 
H1•nf: Kong. the Republic of Korea. Singapore and 
Taiwan Pro\ince. 

:\ shift in -.emiconduct:1r production is expected to 
follow the market shift. Production is already increa,ing 
dramatically in certain countries. The increase. how· 
C\cr. ha' been more the re-.ult of a concentrated 
domestic effort. as in the case of the Repuhlic of 
Korea. than a concerted effort by foreign manu
facturer' from Japan. the t:nited States and We-.tern 
l:urope. :'lic\erthclc''· companies from those countnc' 
of the ~orth currently do a 'ignificant part of therr 
manufacturing in the re't of the "orld and will 
continue to do so in the near future. 

!\'tanufacturing b~ Northern countries in the re't of 
the "orld has been -.o far mainly limited to low-end 
prodtu.:h or. if high-end products arc imohed. only 
the back-end of manufacturing thr, nigh '1u:h opera
tions a' a .... embly and packaging. This snu;11ion w 111 
probahly not change in the near future for sc\eral 
reasons. f'ir,t. to manufacture state-of-the-art -.emi
conducti•rs. a high degree of manufacturing e\pertisc 
i-. needed. expertise that countrie-. in the rest of the 
\wrld generally lack. In fact. many t:nitcd States 
compames ha\e great difficulties making such chips in 
the l'.nite<l States. even with trained personnel and 
ad\anced prc.Juction c4uipment. Secondly. laoour 
and material co'ts arc not. comparati\cly. a maJor 
percentage of mcra!I production cost. Thirdly. man~ 
countries in ihc rest of the world lack the neccss<1r~ 

infra.,tn•cture. '111.:h as reliable power and water 
'upplie,, ade4uate telecommunicatinns and local pro
duction e4uipment support. 

I I 1111 I 11111 I 



A~ix 

Wor/d-11·ide semiconductor industry statistics 

Table IY.41. World a-lcCIDlluctor prodactl-. 
1974-1911 

(Billions of dollars) 

'fear Production Percentaae 
Increase 

1974 5 905 14 
1975 4 190 -17 
1976 6 655 36 
1977 1 935 19 
1971 10 160 21 
1979 13 015 21 
1910 16 645 21 
1911 17 445 5 
1912 17 105 2 
1913 22 235 25 
1914 32 750 47 
1915 21 155 -12 
1916 34 760 21 
1917 41 900 21 
1911 56 710 35 

~: Intearated Circuit Enalneerlna Corporation. 

Table IY.42. World a•lcCIDllactor prodactl
ad c-.ptl- 1917 and 19U 

(Milllona of dollars) 

Country or reaion r[i!l!IUIRD ~RDl!IDEIRD 
1911 1917 1911 

United Statea 22 200 11 500 21 100 
Veatem Europe 6 100 5 200 I 5C)()I/ 
Japan 23 500 11 700 19 100 
Other 2 300 1 200 3 900 

Total world 54 100 43 600 41 100 

lsula:.11: Dataqueat Inc.; and Intearated Circuit 
ln&lneerlna Corporation. 

1917 

16 500 
6 400 

14 300 
6 100 

54 100 

al Includln& the vorld'a third, fourth and fifth laraeat 
conaumera in 1911: 

f:enaany, Federal Republic of l 346 
United ICin&d- 1 144 
France 1 292 

Table IV .43. llactroalc •4111.,._t prodactlOll 
(Percent••• aharea) 

Country or re1lon 1914 1911 199J 

Uni tad Stat ea 55 40 35 
veatem Europe 11 20 20 
Japan 16 23 24 
Othara 11 17 21 

Total world 
(billion• of dollar•) 275 490 740 

lur,u: Intaarated Circuit lnalneerlna Corporation, 
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Tallle IV.44. iaternatiaaal •eaiconductor trade, 1914 and 1911 
(Kllllona of dollar•) 

Country or rqlon llll!S![U ([!Ill ElmoUI ~!I 
1914 1911 1914 1911 

llDUl!I ~~11;11 
Japan l 585 2 200 700 l 400 
Western lurope 200 450 2 oooA' 3 2ooA' 
Other• 70 500 600 1 000 
Total 1 855 3 lSO 3 3QOA/ 5 600A' 

.I.ulD 
United St•tes 700 1 400 1 585 2 200 
Ve•tern Europe 200 465 l 350 
Other• 100 350 2 650 
Total 700 l 700 2 400 6 200 

v11t1m bun 
United States 2 oQOA/ 3 2ooa' 200 450 
Japan 465 1 350 200 
Other• 100 100 300 
Total 2 465 4 65oA' 300 950 

QsJml 
United States 600 1 000 70 500 
Japan 350 2 650 100 
Ve•tern Europe 100 300 100 
Total 1 050 3 950 70 700 

S~: Intearated Circuit En&lneerlna Corporation. 
~cluclin& production of United-States-owned plants in Western 
Europe. 

Country or 
reaion 

Tallle IY.45. Vorld-vide mlft in producti
fraa traditional .ealconductor llall. product• 

to hil)ler-•alue-edded producta, 
1913 and 1911 

Traditional bulk producta: 
dl1crctc acwlcClllduct11r1 

1913 1988 
(ailllona of dollara) 

Speciality producta: 
int11ratl!I clrcult1 
1983 1911 

(allllona of dollara) 

llorth America 2 145 2 530 11 475 21 025 
(15.7) (10.7) (&4.2) (89.2) 

Vc•tern luropa 935 1 180 1 040 3 200 
(47.3) (37.0) (52.6) (63.0) 

Japan 1 790 5 500 4 420 20 300 
(2&.I) (21.3) (71.2) (71.7) 

Other .. / 200 510 230 1 765 
(46.5) (22.4) (53.5) (77.6) 

Total world 5 070 10 420 17 165 46 290 
(22.1) (11.4) (77 .2) (11.6) 

~: Intcar•tcd Circuit lnalnecrlna Corporation. 
lall: flaurea In parcntheacc Indicate pcrccntaac of production. 
a/ lxclucllna CMIA countries, but lncludln& China. 
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C lclecomrnunicalions equipment industr~ 
(ISK 3832)* 

I. Pr~s~nt sitllation 

The worlu·s telecl'mmunications industry is currently 
enjoying .t period of dynamic growth which llloks set 
to go on for al least another decade. During the 19XOs. 
the market for telecommunications equi!lment has 
expanded rapidly. and the rate of growth has recently 
accelerated. In 191.16. the total world-wide market for 
telecommunications equipment is estimated to hne 
been around S8 I billion. This figure rose to about 
S98 billion in 1988. and is ~et to increas.: to S 113 billion 
in 1989. Forecasts suggest that it could jump to 
S 180 billion by the end of the century. with growth rates 
slowing down in the first fi\·e years of the decade. and 
speeding up in the last fi\"e (see figure IV.9). 

There are three main factors behind the boom in 
sales. First. there ha\"e been a series of technological 
breakthroughs that ha\·e put pressure on telephone 
operating companies to modernize their networks. 
These technology changes rernh·e around the shift 
from analogue to digital signalling-handling tele
phone calls as a series of electronic digits rather than 
sound wa\·es. New telephone ~xchanges are being 
installed to replace the current generation of mechanical 
switches. This is being accompanied by big invest
ments in fibre-optic cables. which have a much greater 
capacity than the present generation of copper cabling. 

Second is the issue of deregulation. In all developed 
countries. Go\"ernments ha\·e been following the lead 
of the f!nited States. Japan and the United Kingdow. 
in opening up the telephone industry to new competi
tion. Thii. has meant reducing th: monopoly powers 
of the big telephone companies. which are usually 
State-owned. and ha\·e traditionally had the right to 
control \"irtually every aspect of telecommunications. 
in some countries. new operators owning thP.ir own 
telephone cables are entering the market. In many 
others. the handling of data traffic-as opposed to 
normal \"Oicc con\"crsations-can be done by pri\"atc 
operato1 s o\·cr lines leased from the telephone compa
nies. Elsewhere. \·aluc-addcd ser\"iccs. in which some 
form of unique information is added to the standard 
call. are springing up. All of these demand addicional 
im·estment. 

Deregu!ation is al'o opening up the exciting new 
area of mobile communications. This is a market with 
grcal polcntial for the last decade of the cenlury. with 
big new in\·cscmcnts already afoot in Europe and lhe 
United States. and likely to spread rapidly to East 
Asia as well. The ramification!> of growth in mobile 
communications arc by no means clear as yet. because 
of the mix of technologies thal can be used. and the 
differenl markets that can be tackled. But cquipmcnl 
manufacturer.; undoubtedly see this area as a major 
target for expansion. 

Finally. equipment .;ales arc also being driven by 
economic considerations. The development of the use 
of computers. the growth of transnational busines~. 
and the market ad\antages yielded by swift exchanges 
of information have all led 10 an increasing need for 

•1 ·~11>0 adno,.le.l11e' the contr1h1111on made h' rcrr' l>o1h· 
,.,,,.h_ lnd1l\ln;al I d11or. 11111111011/ ,.,,,.~, 

efficient communicatiom. In recent years. the integra
tion llf financial markets. particularly the stock and 
money markets in Londlln. !'cw York and Tokyo. 

ha\·e ;ilso demanded big im·estments in telecommuni
cations. 

At the same time. :.:lecommunications investments 
are increasing in b<>lh de\·eloping councries and the 
centrally planned economies of Eastern Europe. the 
USSR and China. Expenditure in some de\"elooing 
countries. where there is an acute shortage of both 
in\"estment capit<:.l and skilled workers. is being helped 
b:: World Bank financing. 

(a) Market !rer.Js 

T?lc manufacturing side of the telecJmmunications 
industry is pan of the rapidly expanding information 
technology sector. This can be seen as including 
telecommunications sen·ices. computer equipment and 
computer services as well. In its entirety. the informa
tion technology industry amounted to sales of around 
$500 billion in 1985. and is expected to reach almost 
5890 billion in 1990. with by far the biggest volume of 
sales being generated in telecommunications sen·ices 
at about $290 billion in 1985 and an estimated 
$450 billion in 1990. 

This growth in the \"Olumc of telephone traffic lies 
behind the increasing demand for equipment. Old 
systems are being replaced by the latest technology. 
and new markets arc being opened up geographically. 
The balance of these different markets can t>c judged 
fairly accurately by the installed base of main tele
phone lines. which is now approaching 40 per cent of 
the population in de\·elopec! countrie~. The United 
States. for example. has around 122 million installed 
lines. followed by Japan with 46 million and the 
USSR with 29 million. The Federal Republic of 
Germany. where rckcommunications pohcy has been 
directed since the late nineteenth century towards 
making a reasonably priced 'elcphonc a\"ailahle in 
every household. now has 26 million li'lcs. and France 
24 million. The United Kingdom follCJws with 22 million 
and Italy with 18 million. 

Gi\"en these figures on telephone ins~allations. it is 
no surprise that the biggest single markc:t for tele
communications equipment is the United States. 
which. in the early 1980s. accounted for about 40 per 
cent of world sales. In 1982. vut of a totai market of 
S46.9 billion. measured in constant 1979 dollars. sales 
in North America (including Canada) accounted for 
S 19.9 billion. or about 42 per cent. Europe generated 
S 12.5 billion of equipment sales (25 per cent). The rest 
of the world lagged far behind these three large 
developed zones. with Latin America spending only 
S 1.4 billion. Africa $0.4 billion. and other areas 
S0.9 billion. 

The United States remains in the dominant position. 
although Europe is currently going through a spurt of 
investment that is giving it a greater share of tolal 
sales. In 191!6. the United States accounted for sales of 
S24 billion. well ahead of Japan with $7.1 billion and 
tnc Federal Republic of Germany with $5.9 billion. 
The IJSSR. however. was the second largest spender in 
the world. with sales of $1!.4 billion. although most of 
lhe equipment was supplied from wichin Eascern 
Europe. with very few orders percolacing through to 
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Figure IV.9. Telecommunlcatlon markets, 1986·2000 
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the dnelllped market economies. France·s spending 
amounted Ill S..J.5 billion. followed by haly ($.l.9 billinn) 
and the trnited Kingdom tS.U billilm). 

( b) Production 

Output has responded Ill increased demand by 
leaping ahead. Telecommunications manufacturing 
facilities are concentrated. like the industry·s markets. 
in de\·eloped countries. though within these. Japan 
has steadily been capturing an increasingly large 
market share. 

Like all areas of the telecommunications industr'.)o·. 
the statistics are open to considerable distortion 
because of the problem of drawing a clear distinction 
between telephone equipment and other electronic.-s 
products. But an indication of the growth is gi\·en in 
figures published by Benn Electronics on output in 
1-1 European countries-Austria. Belgium. Denmark. 
Finland. France. Federal Republic of Germany. Ire
land. Italy. Netherlands. Norway. Spain. Sweden. 
Switzerland and United Kingdom. Production in those 
countries amounted to S 14. I billion in 1985. In 
constant dollars. after adjusting for inflation. output 
rose !n the following year to S 17 .8 billion. reaching 
Sl8.8 billion in 1987. and Sl9.3 billion in 1988. 

In the United States. where the manufacturing 
industry has been under great pressure from imports 
over the past few years. the market has nevertheless 
been strong enough to support strong advances in 
prnduction. Output grew to S34 billion in 1988 from 
SJ I billion in the pre\·ious year. and is sci to expand 
to S37.5 billion in 1990. Japan. the second largest 
national producer in the world. with four strong 
companies in Hitachi. NEC. Toshiba and Fujitsu. has 
an industn· about half the size of that of the United 
States. with output in 1987 of approximately $15.4 bil
lion. This is forecast to rise to around $18 billion by 
1991. 

(c) Traclt• 

Trade in telecommunications products has become 
a significant issue O\"er the pa!>':. few years because of 
the sudden surge in Japanese exports and the com
paratiw impen·iousnes.-; of the Japanese market lo 
imports. The main tar!?et in this process has been the 
t:niteJ States. which has seen its trade deficit in 
telecommunications rise to well o\·er SI billion a year. 
Foreign companies han: tlooded into the market in the 
wake of deregulation. taking the lion ·s share of sales for 
low-cost items such as telephone handsets. where there 
has bttn a distinct manufacturing ad\·antage in the 
cheap-wage countries of South-East Asia. Japam:se 
producers ha\·e also had a big impact in other 
spcciali1ed areas such as land-based satellite equip
ment. 

To a certain degree. Europe has also bttn hit by a 
similar dri\"e from o\·erseas. with the United King
dom·s deregulated markets coming under particular 
attack. Like the United States. the United Kingdom 
has also slipped into a deficit on its telccommunica
ti,ms product'i. mm"ing from a small surplus in 1983 
to a deficit of about S200 million by 1986. Other 
coJntrics in Europe have also bttn affected. so that 
the region o\"C:rall has seen a fall in its surplus on 
tclecommuni~ations trade. But most of the leading 
producer countries are still generating more than 
enough exports to cover the inflow of products. In the 
Federal Republic of Germany. for example. telecom
munica:ions exports rose from $747 million in 1985 to 
S937 million in 1986. but at the same time imports 
were held down to only S 163 million and S235 million 
(see table IV.46). 

In France. imports rose from $87 million to 
S I02 million in the same period. but exports advanced 
from $462 million to $482 million. Sweden has also 
maintained an exceptionally str0ng position: its imports 
jumped from S 150 million to $200 million between 
1985 and 1986. while its exports in the same period 

Table IY.46. luropean trade In telecC11m1UDlcatioa. equipment 
(~llllona of dollars} 

Country 

Austria 
lel&h• 
Demark 
Finland 
France 
Gcl'llllny, federal 

Republic of 
Ireland 
Italy 
letberlanda 
lorvay 
Spain 
Sweden 
Svi tzerllnd 
United ICinad-

Total 

Telec01111unlcatlona 
----1.1!1125![£1 1•1!2[£1 
1915 1916 1915 1916 

30 43 54 13 
191 336 106 143 
41 61 10 110 
69 97 65 11 

462 412 17 102 

747 937 163 235 
113 141 11 13 
161 219 192 235 
145 172 111 271 

52 72 116 114 
25 36 72 121 

962 916 150 200 
12 114 10 111 

. ....110 __lll _!ll __ll! 

3 404 4 005 1 127 2 512 

l21l.tc.J:: Benn !lectrontca, 114Il>2llJLof Morld Clcctronlc1, 1911. 
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slll<1J at $9~~ milli•m anJ $9St> milli,m. in l'IS5 anJ 
19Sb. n:spc:cti\C:ly. Belgium has "imilarly maintainc:J a 
s1r,1ng e:1.p.1rt rc:c,1rJ. hc:lpcJ b~ forc:ign pn>Jucc:r" '' h'' 
use it as a C\lll\c:nic:nt base:. Its o\c:r,.c:a,. 'aks jumpcJ 
fr""' $191 milli,m h> $33t> milli,>n bc:t\\C:c:r; 19S5 anJ 
19Sb. \\hik its imp••rt~ r•>Sc: fwm SIOt> :nillion h~ "nly 
51-U millil>n. 

The: t:niteJ l\.ingJ"m \\as the main Jcfo:it c\luntry. 
partly because of its failure to generate .::1.p,>rts as 
strong as th,ise .,f the Federal Republic of Germany 
anJ France. The United l\.ingdom indusay·s o\·c:rseas 
~al.:s in 19S5 am,1un1ed to only $310 millil>n. rising It> 
SJ:! I million in 1he foll,>wing year. bu1 in the: same 
p.:ri,.,J its imports jumpcd from $.tU million Ill 

$5 '.t million. Italy. similarly. had imports of $19.:! mil· 
lion in 19S5. increasing lo S.:!35 million in 19X6. a 
period in which its exports increased from S 168 million 
to S:! 19 million. Spain. which is in 1he process of 
aggr.:ssiwly expanding its telec.immunications sector. 
was also in d.:ficit. w;;h imports rising from $72 milli,m 
to $1211 million. while exports rose from only S25 mil
lion to S36 milli,m. 

As can be s.:en. both the Federal Republic •)f 
Germany and Sweden are among the largest world 
telecommunications equipment exporting countries. 
But Japan is by far the biggest. with m·erseas sales of 
about S:!.9 billion in 1987. on an actual. rather than 
inflation-adjusted. basis. The United Stat.:s had exports 
in the same year of just under S 1 billion. while the 
fastest growth was concentrated on one country and 
one area in South-Eas: Asia-the Republic of Korea. 
whose exports reached S460 million in 1987. and 
Taiwan Pnwince. which registered S400 million worth 
of overseas sales (see figure IV. JO). 

Because telecommunicaticns is such a large industry. 
the sudden strength of Japanese exports. combined 
with the problem that the United States and the 
United Kin1;dom have had in conta;ning imports. has 

led tn incr.-asing sensili\"ity ,1,c:r trade: imbalancc:s. The: 
pr•>bkm h;1s bc:c:n part!~ causc:J hy the: mn\C:s t\l 
market liherali1ati1>n. ''hich h;nc: made: it pns-;ibk h> 
:!ttach Ill• >re: ;!nJ nll ire: pr1>Jucb to 1hc: pub Ire 1c:le-
11h•>nc: nc:t''"rk \\ithllul the: Jirc:ct intc:nc:ntinn ,,f the: 
tdc:ph•>nc: auth1>ritic:s-1raditionally. man~ .,f I hc: public 
1c:kph.111c: groups had a mo1wpoly "" ins1alla1i,1n,.. 
and frequen1ly on 1hc: equipmc:n1 "upplic:J a,. \\C:ll. 
Whc:n lhesc: controls \\C:rc: ah,,li,.hc:d in 1hc: l'.nitc:J 
S1a1c:s and 1he lini1ed l\.ingdom. the: \\JY \\as 11pc:n for 
ballic. basc:d r:ssc:nlially on pricc:s. 

Similar shifis could occur c:lsewhc:rc: if some: ,,f lhe 
libc:rali1a1i1>n plans being hatd~ed by {jo,·c:rnments all 
11\·er the: world c11me lo fruiti1111. The EEC Commis
si<>n. for e.\ample. has driven !hrough a nc:\\ rule 
saying 1ha1 small anachmc:nts 1<1 the nc:1work wil be 
11pened 10 the compc:1iti\·e markel place. It is also 
mo\·ing towards a more open policy on procuremc:nt 
for the large exchanges and <llher infrastructure 
equipment which control !he telephone system. 

These trends will gi\·e opportunities to new compcti
tors. jus1 as they already ha\·e in the United States. but 
both the United States Go,·ernment and the European 
Economic Commission have made it clear that if the 
trade balance swings too far in the disfavour of 
domestic companies. there could be retaliatory action 
against the overseas companies benefiting from the 
policies of liberalization. Hence. the situation is 
delicately balanced bclween further opening of markets 
and retaliatory protectionism. 

(d) Prmlucr st•c10n 

One of the s1a1is1ical problems in dealing wi1h the 
1elecommunications industry is the wide variety of 
equipment that goes into the make-up of a 1elcphone 
network. In calculating trade flows. for example. it is 

Figure IV.10. Tep 20 telecomonunlcatlon equipment exporters in 1987 
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difficult for rep'-'rting agencies to know how to treat 
semiconductors. which mo\·e rclati\"ely freely across 
trading barriers today. and which now form a crucial 
clement in switching equipment. fa·en without pro
blems or this sort. the industry is complex. and it is 
becoming increasingly complicated as new technologies 
de\"elop. Today. for instance. the world is in the 
middle of an explosion in mobile telephone tc.:h
nolcg~. which is spawning new products \"irtually 
e\·erv dav. 

The l~rgest single area of sales is in the public 
switching market-the large telephone exchanges which 
lie at the heart of telephone networks. Expenditure on 
this equipment has been strong since the early 1980s. 
as the telephone companies swung into a period of 
modernization with the advent of digital switches. In 
the wC\rld's 50 largest markets, which account for 
about 97 per cent of the world's total investments in 
telecommunications. spending on this sort of equip
ment amounted to S22 billion in 198f. or some 27 per 
cent of total capital expenditure on telephone equip
ment in the countries concerned. 

Transmission products which handle the signalling 
in the network arc the next largest area of sales, 
accounting for Sl8.9 billion wonh of manufacturers· 
revenues in 1986, or just over 23 per cent of the largest 
50 markets. Spending on cables amOl~nted fo S7 .4 bil
lion, or 9 per cent. a testimony to the rapid accelera
tion in the. installation of new fibre-optic ca'11cs 
throughout the world. The strength of revenues in this 
branch underscores the importance now attached to 
new cabling. because the dramatic fall in fibre-optic 
cable prices is forcing the industry to run much harder 
to stay still in fina.icial terms. 

Customer premises equipment (CPE)-tclcphonc 
handsets, telexes and facsimile machines-also accounts 
for a large slice of the industry sales. generating 
revenues of $7.5 billion, or 9.2 per cent of the overall 
market. Particularly. customer premises equipment 
plays a dominant role in the development of United 
States imports. Telephone sets are by far the largest 
import product category and five of the major nine 
import products definitely belong to customer premises 
equipment. Assuming that telephone sets. telephone 
answering machines and facsimile belong to line 
equipment, at least two thirds of United States 
imports of line equipment consisr-d of customer 
premises equipment in 1986 (sec table IV.47). 

At the s:ime time, Europe has now reached lift-off 
point, and is planning the development of a new 
digital pan-European system that will allow conversa
tions from mobile handsets throughout the region. 
Several producers arc investing heavily in research and 
developmen• expenditure to break into this promising 
new area. Another inducement to join the mobile 
banciwagon is the buoyancy of demand for ti~is type of 
equipment in East Asia. Indeed, United Kingdom 
executives working on the proposed new "telepoint" 
system in the United Kingdom-a mobile system 
which allows customers to make calls connected by 
radio link to the public telephone systems-believe 
that the ner.t maj.1r market for the product may be in 
East Asia. 

Some forecasts suggest that sales in the :nobile 
indi. . .try will ~hoor up by around ,;o per cent
admittrdly from :t low, base-by 1990. Data commu-

Table IV.47. E~ Ulllte4 Statee lllport 
product c:ateaorlee 

(Rilllona of dollar•) 

Catqory 1916 

l Telephone aeta 963 
2 Teler~one anaverlna .. chines 271 
3 Cordleaa telephones 229 
4 Cellular telepho1.es 104 
5 Facaiaile ?12 
6 Telephone avitchlna apparatus 401 
1 Radio apparatus/parts 5U 
I Telephonic apparatus 253 
9 Transceivers 212 

1-5 Cuat-r pr-taea equlpaerat l 716 

&».ttu: Financld Ilus and United 1'1nad
Governaent statistics. 

nication is likely to be the next fastest area of 
expansion, growing at a rate of about 14 per cent a 
year, and moving sales up to $9.8 billion by 1990. 
Growth in this branch is being headed by the United 
States, where the liberalized market has encouraged 
the development of large corporate data communica
tions networks. Japanese spending is also increasing 
rapidly under the influence of similar deregulation 
policies, and is expected to reach $930 million by 1990 
from $637 million in 1986. 

Office exchanges fill the number three position in 
terms of expansion, with a lorecast average annual 
growth rate from 1986 to 1990 of 7.6 per cent. 
Spending in this branch reached $6 billion in the 
50 largest world markets in 1986, and is undergoing 
a cyclical upswing as .:ompanies increasingly take 
advantage of the latest digital technology. 

1. Tire world's leading companies 

The world telecommunications industry is dominated 
by 10 major suppliers, all of which arc located in the 
three main developed areas of the United States. 
Europe and Japan. Althou~h there is som: manu
facturing outside those areas. much of it is under 
licence from the leading companies, or under a joint 
venture arrangement. The main exception to this rule 
is Eastern Europe and the USSR. which meet a large 
part of internal consumption with :ocal production. 
But China, for example, is now beginning to expand 
its telecommunications industry vrry much in co
operation with companies from developed market 
economics willing to invest in the ~ountry in joint 
projects. 

The relative strength of the big 10 companies is not 
easy to gauge. They come from countries with widely 
different industrial and financing traditions. so that 
their financial results arc not stric•ly comparable. 
Companies from Japan and con1i11ental Europe, for 
example. normally carry much more debt in their 
balance sheets than United Kingdom and l'iorth 
American groups. which are more reliant on C(JUity 
funding. 

Profits also tend to be understated in the contint .• 11al 
European and .Japanese cnmpanics compared to theil" 
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Anglo-Sa'Con ri\·als. The continentals and the Japanese 
run a negligible risk of take-,l\"er on gr,>unds ,if '''" 
pr,lfitabilit~. and their funding is more dependent lll' 

understanding banks than critical shareh,llJers. 
The most Cllmmonly used measure of si1e and 

market position is the position of the different 
companies in the public switching market for large 
teleph;.me exchanges. This equipment is the most 
crucial part of any telephone network. and the 
companies that ha\'e a strong position in this branch 
tend Ill ha\'e a firm base for growth because of the 
long-term nature of the in\'estments inn>h-ed-once a 
telephone company has decided on a particular 
technology it cannot easily change for many years. 

This part of the market accounted for about 
S 19 billion of sales in 19M6. with American Telegraph 
and Telephone of the United States showing a dear 
lead o\'er the rest of the industry with a 25 per cent 
market share. The French company Alcatel. was the 
next largest. with 18.5 per cent. followed by Siemens 
of the Federal Republic of Germany with 13.2 per 
cent and ~orthern Telecom of Canada with 10.5 per 
cent The other six were Ericsson of Sweden (8.3 per 
cent). NEC of Japan (8.3 per cent) GEC-Plessey 
Telecommunications of the United Kingdom (5. l per 
cent). Fujitsu of Japan (4.6 per cent). Telettra/ltaltel 
l'f Italy (3.9 per cent) and GTE of the United States 
(2.3 per cent). 

Many of those companies are not only producers of 
switching equipment. They also manufacture other 
key items that go into telephone networks. such as 
transmission cquip"llent which sends signals along the 
telephone lines. and the cables themseh-cs. Some also 
produce radio equi::imc-nt. which is increasingly being 
linked into telephone networks. This comprises trans
mission and reception products. microwa\·c items and 
both satellites and satellite earth stations. About 
90 per cent of the total market in all of these products 
is pro\'idcd by 27 companies. most of them trans
national corporations with intcn:s.s in a diverse 
number of countries. 

Of those corporations. nine groups are based in the 
United States. one in Canada. 13 in Western Europe 
and fo·e in Japan. Apart from the big switch 
producers mentioned ahove. the most important 
groups arc IBM. the United States computer producer 
which also has extensive telecommunications interests. 
Motorola of the United States, which has become one 
of the most important suppliers of mobile equipment. 
Nokia of Finland, which is another big mobile 
communications company, and three Japanese com
panies-Hitachi. Toshiba and Fujitsu. Standard Tele· 
phones and Cables, the United Kingdom group. has 
also established itself as one of the leading cable and 
transmission companits, and is the world's leader in 
the developing market of underwater cables. In 
addition. Philips. the Netherlands-based group. is a 
strong player in Europe with its office systems. 

Taking 1clccommunica1ions products as a whole, 
not just switching systems, the two world market 
leaders arc still unquestionably AT&T and Alcatcl
thc lallcr having jumped to its p ·cscnt place in the 
world league by purchasing the telecommunications 
interests of ITT oft' . .; United St;aes in early 191!6. It is 
difficulr to index precisely the level of tclecommuni..:a
tions activities in their prc.duction di\'isions, because 
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both make other equipment-Alc:uel. for example. 
makes check-outs for sub\\ay ~!stems. and AT&T 
pwdm:es computers. But after all,lu ing for this 
ancillar~· equipment. AT &rs saks amount to around 
S t.:l.5 billion and .-\katers to SD billi,m. 

Hitachi of Japan is the next largest. \\ ith ~les of 
$6.6 billion. followed by Siemens of the federal 
Republic of German~. with S6.3 billion. and :SEC of 
Japan with S5.8 billion. T,>shiba. the Japanese group. 
has sales of S.3 . .i billion. just ahead nf Ericssori of 
Sweden and North ... rn Telecom. the Canadian group. 
both of which ha\'e sales of about S~.~ billion. GPT is 
next with sales of S2 billion. followed by Philips of the 
~etherlands. which has sales of about SI. 7 billion. 
Both GTE of the United States and h~ltel of Italy 
ha,·e about SI billion of revenues. Motorola. which is 
one ,>f the world·s leading semiconductor companies. 
also has sales of about S2.9 billion in teleCllOlmunica
tions, although it has concer.trated on radio and 
mob;le technology rather lhan public switching. 

Gi,·en the enthusiasm with which companies ha\·e 
pursued this market in recent years. it is surprising 
that profits are not much higher than they are at 
prc:>ent. Alcatel. for example, made 2 return of onl~· 
3.1 per cent on sales in 1988. with net profits of 
S400 million. Alcatel's excuse w.is that it had consider
able reorganization costs to absorb after the acquisition 
of the ITT acti,·ities. Similarly, AT&T. which is also 
going thrnugh a restructuring phase. actually lost 
money in 1988. declaring nl"t losses of SI. 7 billion on 
total sales of S35 billion, after a big write-down for 
modernization. 

J. R~nr"ct"ring 

The main reason for depressed profits at present lies 
in the bout of restructuring that is now sweeping 
through the industry. This is leading to costly writc
offs. plant closures and disruption.s as new enterprises 
arc formed llr old ones merge. It is also forcing many 
companies into a costly cffon to break into new 
markets. 

One factor pushing the industry towards g1eatcr 
concentration of resources has been the escalating cost 
l>f research and de,·cbpnicnt. In the past decade or so. 
tc!-:communications has bc-::omc one of the industries 
most deeply affected by the revolution in micro
electronics and dc:.ta processing. It has mo\'cd from the 
mechanical age to the era of electronics. and with this 
shift has come a big escalation in the costs of research 
to keep up with the constant evolution of this new 
technology. As networks arc digitized. switching 
systems arc becoming highly dependent on software. 
This means that products arc changing rapidly and 
that life cycles arc shortening dramatically. Conse
quently. 1hc cost of revisions and changes is mounting 
all the time. 

Coinciding with this shift to a softwarc-bz.scd 
industry is the beginning of work on the next 
generation of switches. Most research work at present 
is l'lcing dircctc,.I towards a rcrnlutionary sy:::~rn of 
using light to conduct messages within the switching 
system, a11 idea which is also being examined hy the 
computer and semiconductor ir.dustrics. Costs of 
developing this technology arc being csrimatcd in the 
range of $2 billion, against the $1 billion or so which 
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most companies spent on the mo\·e into digital 
switching. This is a furtha argument for manufacturers 
tll t~ and llffset their costs ag:.inst larger markets. 

These pressures ha\"e Cllincided with the wan: llf 
deregulation and internationali1ation of markets in 
such a way that it has been much easier than in the 
past for companies to cross bMmdaries and reach 
agreement with foreign groups. Traditionally. trans
ac:tions of this kind ha\·e been difficult within devel
oped countries bec3use telecommunications manu
facturers ha\·e been regarded as national industrial 
champions that need to be protected by go\·err.ment 
policies. This mode of thinking has not disappeared. 
but it is crumbling. and has led to se\·eral significant 
deals and market changes. some of which include: 

(a) Northern Telecom. the Canadian group. has 
managed to enter the United States market and build 
a strong position in the digital exchange sector; 

(bi Alcatel"s purchase of IIT's telec..>mmunications 
acti\·itics in Europe allowed it to expand out of France 
into the Federal Republic of Germany. Spain and 
other European markets; 

(c) Ericsson·s purchase of Compagnic Generalc 
des Constructions Tclcphoniqucs (CGCT) in France, 
along with its mo\"c into the United Kingdom. where 
it now has about one third of the market. has allowed 
it to become a major Eurcpe-widc supplier: 

~ dj The merger of the telecommunications activities 
of Plcssey and the General Electric Company (GEC) 
has allowed rattonalization of manufacturing in the 
United Kingdom with the formauon of GEC-Plcssey 
Telecommunications (GPT); 

(e) The proposed merger of GEC-Plcssey Tele
communications with Siemens of the Federal Republic 
of Germany could create the third largr.st :~!c:com
munications manufacturer in the world: 

(/) Northern Telecom has established a foothold 
in Europe with a share of 28 per cent in STC of the 
United Kingdom. 

(g) AT&T has moved into Western Europe through 
a collat.oration agreement with Philips and a deal to 
develop manufacturing in Italy in partnership with 
ltaltcl. the leading Italian switch producer: 

(h) AT&T ha'i also concluded an agrccmr:nt to 
absorb GTE in the United States over a period of 
several years: 

(i) The Ellropcans have begun to move into the 
United States. Ericsson has established a strong 
position in mobile switching. while Siemens has begun 
to sell its public switches, and GPT has control of 
Stromberg-Carlson. a Florida-based producer; 

{j) Motorola has moved strongly into Western 
Europe with its mobile communications manufacturing 
operations. 

This wave of amalgamations may be followed by a 
period of consolidation. Companies will need time to 
adapt themselves to transnational opcra1ions. Never· 
thclcss, some industrialis1s argue lhal lhcrc will have 
to be still more mergers over lhc next decade to crcale 
companies wi1h sufficicnl si1e to weather lhc economic 
condilions crealed by the new swilching tci::hnolpgy. 
Producers will need lo be able lo market lo a ~uch 

lar~cr number of telephone companies to spread their 
costs. it is argued. in the way that is common toJay in 
the compuler industry. The industry ·~ould well slim 
down to arnund half a dozen world-class players. 
sir.:ilar ;n structure to the mainframe computer 
industry following the flood of mergers that has 
engulfed it l)\·er the past decade. 

4. Telecomm-ications ilfrestme11rs i11 tlevelopi11g 
eco11omies 

The spread of telecommunications is a crucial issue 
in the growth of developing countries. It is important 
because of the role of communications in the support
ing infrastructure for industry. and it could also have 
a direct impact on industrial acti\·ity if countries could 
establish telecommunications manufacturing industries. 

Studies of the growth of telecommunications net
works have indicated that they ha.·e a major impact 
on the ccor..:>mic activities of ccuntrics at th: stage of 
increasing industrialization. At this point. cffecti\·c 
telephone communications replace other and slower 
forms of communications such as postal services or 
travel. This allows incrr.asingly efficient commerce and 
industrial transactions because of the availability of 
up-to-date information. Markets become more efficient 
because they can no longer be skewed to the interests 
of a few information-rich individuals. 

The role of telecommunications in dc\·clopment is 
underscored by the example of the fa-;t-de\·cloping 
South-East Asian economics of the Republic of 
Korea. Taiwan Province and Singapore. In 1986. the 
Republic of Korea was the world's tenth largest 
investor in telecommunications systems. with a budget 
of $1.4 billion. This put its investment only just 
behind that of China, despite the immense difference 
in the size of the two countries and their populations. 
Taiwan Province, similarly, was the twentieth largest 
investor, spending $685 million, while Singapore was 
thirty-first with $313 million (sec table IV.48). 

The Republic of Korea has developed its tclephoni: 
networks with a dr'ibcratc, government-led policy of 
expansion through two State-owned authorities. one 
of which competes in data transmission. The country 
already has 7.7 million :incs (not far behind Spain's 
9.8 million). and has an aggrcssi\·c plan for a further 
5.6 million over the next five years. It intends to 
replace its prc!>Cnt system with a digital network by 
the year 2000. It is notable that the Republic of Korea 
has managed to break into the telecommunications 
manufacturing business while in the process of this 
expansion. partly because of its creation of an 
electronics industry through big investments in semi
conductors. In 1987. the Republic of Korea's exports 
totalled $460 million. largely bui 1: on sales to the 
United States for low-cost telephone handsets (sec 
figure IV. IO). 

Taiwan Province has also developed rapidly from 
I millic.n !incs in 1975 to S million in 1985 and plans 
for 10 million digital lines by the turn of the century. 
Along with the Republic of Korea it is the only 
economy. outside the established post-war industrial 
world, that ha' managed 10 hrcak into the: list of 1hi: 
top 10 exporters. with sales overseas in 1987 of 
$398 milli~n. 
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Table IV.41. llajor world telec:011111111lcatlona .. rketa, 1916-2000 
(ftllliona of dollars) 

Co1mtry or area 1916 1990 Percentaae 1995 Percent•&• 2000 Percentaae 
chanae chanae chanae 

1916-1990 1990-1995 1995-2000 

Un!ted States 24 099.00 27 191.30 13.25 29 900.00 9.96 41 100.00 39.10 
USSR I 400.00 13 402.00 59.55 20 31>0.00 51.47 26 400.00 30.05 
Japan 1 010.00 I 456.00 19.44 9 200.00 8.8C 13 300.0U 44.57 
Germany. Fed.Rep.of 5 Hl.00 7 684.00 30.50 8 600.oo 11.92 12 900.00 50.00 
France 4 412.00 6 161.00 37.46 6 100.00 10.37 9 600.00 41.11 
Italy 3 91S.00 6 734.00 71.96 7 400.00 9.19 9 500.00 28.31 
United IClnad- 3 H6.00 4 711.00 49.97 5 100.00 1.10 6 500.00 27.45 
Canada l 815.00 2 321.00 23.13 2 600.00 12.02 3 200.00 23.01 
China l 441.00 2 050.00 41.57 2 900.00 41.46 3 600.00 24.14 
Republic of !Corea 1 422.00 1 919.00 34.95 2 100.00 9.43 3 100.00 47.62 
Spain 1 403.00 3 000.00 113.82 3 300.00 10.00 5 200.00 57.51 
Switzerland 1 360.00 1 393.00 2.43 1 600.00 14.1~ 2 400.00 50.00 
India 1 301.00 2 282.00 74.46 2 700.00 11.3~ 3 300.00 22.22 
Australia 1 204.00 . 3 000.00 43.15 3 300.00 9.70 4 100.00 24.24 
South Africa 964.00 1 511.00 56.74 1 600.00 5.19 2 200.00 37.50 
llrazll 172.00 1 024.00 17.43 1 100.00 7.42 1 100.00 63.64 
ftatco 851.00 l 307.00 53.51 1 500.00 14.77 2 300.00 53.33 
Sweden 145.00 1 144.00 35.51 1 300.00 13.64 1 900.00 46.15 
Austria 716.00 1 010.00 37.40 1 200.00 11.11 1 700.00 41.67 
Taiwan Province 615 .00 913.00 33.21 1 000.00 9.53 1 500.00 50.00 
Indonesia 640.90 175.70 36.64 119.00 l.52 1 100.00 23.73 
Araentina 632.00 772.00 22.15 795.00 2.91 1 106.00 31.36 
Saudi Arabia 550.80 770.20 39.83 115.00 14.91 1 400.00 51.19 
letherlanda 544.70 716.50 44.39 140.00 6.10 l 300.00 54.76 
Bona ICoaa 521.40 705.40 35.29 745.00 5.61 1 200.00 61.07 
lorvay 499.00 643.00 21.16 702.00 9.11 1 100.00 56.70 
llelal• 461.00 519.00 10.90 621.00 21.00 990.00 57.64 
Col-bi• 460.00 649.00 41.09 317.00 -40.37 640.00 65.54 
German Dem. Rep. 426.46 601.90 41.16 710.00 17.96 900.00 26.76 
Venezuela 416.40 481.CIO 15.73 676.0C 40.21 900.00 33.14 
Sinaapore 313.20 427.70 36.56 625.00 46.13 900.00 44.00 
Finland 302.10 363.60 20.36 465.00 27.19 720.00 54.14 
Pakistan 296.50 529.60 81.99 651.00 20.64 130.00 25.50 
Greece 216.50 502.90 75.53 692.00 37.60 1 100.00 51.96 
Turkey 261.70 402.10 49.91 592.00 46.97 970.00 63.15 
Denmark 259.80 370.40 42.57 547.00 4).68 150.00 55.39 
lev Zealand 241.10 367.50 52.43 497.00 35.24 12(1.00 64.99 
Iran (Ial .. ic Rep.of) 234.00 410.00 75.21 517 .00 43.17 150.00 44.10 
Poland 227.50 304.90 34.(12 531.00 76.45 710.00 31.97 
llanal•deah 211.60 317.30 49.95 316.00 21.65 480.00 24.35 
Eapt 210.40 210.00 33.08 521.00 16.07 750.00 43.95 
Bunaary 197.50 252.30 27.75 521.00 109.27 750.00 42.05 
Israel 197.00 215.00 9.14 255.00 18.60 370.00 45.10 
Iraq 171.60 283.00 51.45 339.00 19.79 550.00 62.24 
Yuaoalavia 161.40 249.60 54.65 467 .oo 17.10 625.00 33.13 
Czechoalovaltia 144.70 273.90 19.29 572.00 108.14 790.00 31.11 
Portuaal 121.40 227.90 17.73 429.00 H.24 720.00 67.13 
Al&•rl• 109.40 203.00 15.56 375.00 14.73 590.00 57.33 
Syrian Arab Republic 104.20 151.30 51.92 211.00 33.29 300.00 42.11 
United Arab llliratea 102.40 152.30 41.73 202.00 32.63 307.00 51.91 

SUlll: United ICinad- TelecCMm11UDciationa Reaearch Centre and atatlatlca froa public 
telepllone c--.,anlea. 

Elsewhere, developing countries arc plagued by a 
lack of resources in the development of their telc· 
communications networks and manufacturing indus
tries. The problem is deeply entrenched. At the 
fi11ancial level, it is hard for the over-stretched 
Governments running the telecommunications system 
t. find additional funds for expansion. It is equally 
d fficult to find the skills needed for what is increasingly 
becoming a high-technology industry, requiring soft
ware development as much as hardware. There arc 
al<10 institutional blockages because .1f the way net· 
work provision is tied up in government agencies and 
frequently involved in political decisions. 

1110 

In trying 10 break through some of these problems 
there has been an increasing emphasis in aid policies 
in recent years on more Oexiblc structures. This trend 
rcnccts the movement towards market deregulation in 
the main indus1riali1cd markets of the United States, 
Japan and Europe. Al the same time it echoes current 
thinking on the importance of bringing private capital 
into growth industries in developing economics. 

Several developing countries arc now at an interest· 
ing stage of development. India, for example, recently 
formed two new corporations 10 handle domestic and 
overseas telecommunications. It also proposed a 
devclo;>mcnl plan to modernize and expand its basic 
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net\\llrl.. \\hile pri\ati1ing the: country·,. terminal 
e1.1uipment manufactur.:r,._ The CllUntry is nc:gotiating 
a Cl>ntract for the ,.upply ,,;· 1:1ain tdephone e\Change 
techn,1logy . .-\lcatd ,,f Franc.: \\as hoping to win 1he 
contrac1. al1h.,ugh it is n,1\\ facing polential c,1mpe1i-
1i,m fr0m a local pr,lducti,m ,;,lns,ntium. 

Brazil. which has a nel\\llrk ,lf around .,._2 million 
1elepht>ne cir.:uib. ha,. a(s,, recc:ntly plc:Jgc:d 10 dc:\d,•;> 
ils hight~ congested s~,.lc:m \\ith the a<ldi1i1>n uf a 
further I mil!ion lines. The CllUntry spenl S 1.3 billion 
on equipritent in 1986. and prnduc~s 'l.round 300.000 
lerminals a year. h has put a great deal of c:lfort inlo 
the development of its telex network of umo connec
tions. 

Mexico. with 3.8 million lines. has a S6.5 biilion 
de\·elopment programme designed to expand the 
network under way a1 present. It aims at spendir1g 
SU billion by 1990 compared to S850 million in 191!6. 
and wants to ha\'e 28 telephones nailable pe1 IOO 
people by the year :!000. again~1 8 per 100 in 1986. 
Telmex. which runs the tekphone ser\'ice and supplies 
equii:;ment. manufactures .. ii 1he key electronic Cl -n
ponents needed for the system. 

Indonesia is aiming to increase its in\'estm.:r. 
programme from S6..JO million in 1986 to S876 milhcn 
in 1990 so as 10 extend 1he 1elephone ser\'ice lO ru1al 
areas. while installing new telexes and data switching 
systems. Siemens of the Federal Republic of German~ 
is in\'Ol\'ed in manufacturing in the region. and is 
producing equipment for large-scale- expansion pro
grammes in some of 1he main popu' rion cen1res. 

Argentina has around 2.H milli .. n lines at present. 
and is aiming at expanding at about 8 per cent a year. 
Spending in i986 amounted to S630 million. and 
future in,·es1men1 is earmarked for a \·ariety of new 
ar::as. including 1 un.I centres not yet connected with 
the main network. satellite sen·ices. and a microwa\'e 
network. 

Colon1bia. with LX million lines. is also trying to 
impro\·e its rural connections-at present well O\'er 
90 per cent of the country's telephone network is 
concentrated on 40 cities. Jeumont Schneider of 
France is closely inrn(\ed in the de\'elopment of the 
system. 

Venezuela is intending to lift expenditure from 
S416 million in 1986 to S4H2 million by 1990. 
im.reasing the number of lines from 1.3 million to 
around 2.2 million. Ericsson of Sweden has a close 
relationship with Venezuela. where the telephone 
operating company also manufactures some of its own 
equipment. 

Pakistan is in the middle of a $1 billion de\'el
opment programme, as the country mobilizes to 
expand from almost 500.000 lines in 1986 to 1.2 million 
in 1990. The country is hea\'ily reliant on imporied 
equipment, but is inrending to establish indigenous 
manufacturing for switches. cables and some spare 
parts. It wants to esrablish more comp~ehensi\'e 

dialling faciliries within rhe r.ountry. while impro\'ing 
1hc telex and data transmission ser\'ices. 

Egypt is the largest relccommunicarion\ user in 
Africa (excepting South Africa). bur still ha~ only a 
little more than I million lines in ser\'ice. Spending is 
running at o\'er S200 millior. a year. financed hy dehr. 
bilateral aid and suppl;ers· loans. The country i~ 

building new microwave 1ransmissio11 links. hut i\ 

bardy keeping pace \\ ith the demand f, r n.:\\ tde
phonc: and tekx sen i~·es. 

There are a large number ,,f de\d1>ping <=•>untri<"' 
\\ h,ise im·estments in ~elec11mmunicati,,ns infrastruc
ture are rdati\·dy small and their expenditure amounts 
to less than S JOO million per year as sh.m n in 
table IV.49. 

~lany smaller c,mntries. particularly island coun
tries in the Caribbean and Pa.·ifo:. ha\e opted to use 
outside contractors io run their telecommunications 
s\stems. In the Wesl Indies. for e\ample. Cable and 
\\'irdess 0f the l'nited Kingdom has sc:wral tlperating 

Table IY.49. lel-1cati- t!fl'lls-mt apenditure 
~ aclected c-trlu aDd areaa 0 1916 

Comtry or area 

Bul1arla 
Ll~an Arab Jaaahlrlya 
llalayala 
PlllllpplDH 
R-ia 
Viet.._ 
Thailand 
r:-ait. 
Ireland 
Peru 
Chile 
r:enya 
Qatar 
Puerto Rico 
Ecuador 
Costa Ilea 
Zlllbabve 
Cuba 
llaerla 
ftorocco 
COte d'!voire 
Tunisia 
Bahrain 
Panaaa 
Lebanon 
Dominican Republic 
United Republic of Tanzania 
licaraaua 
BollYia 
Cyprus 
11 Salvador 
Jordan 
Guataala 
Vlrain Ialand• 
Af&hanla~an 
ltbiopla 
Zaabla 
Babau• 
Reunion 
urvauay 
Jualca 
Para1uay 
U&anda 
Sudan 
Ghana 
ftouabique 
llJanmar, Union of 
Lm:•boura 
Sri Lanka 
lulbh 
DellOcratlc Yea•n 
Cuaroon 
Smaaal 

Ezpendlture 
(aillio1111 of dollars) 

101.90 
106.10 
99.10 
91.00 
91.90 
19.10 
11.90 
l(.'.10 
71..70 
71.10 
59.40 
51.10 
54.lG 
53.10 
41.10 
42.30 
41.70 
37.30 
37.00 
34.70 
33.90 
30.20 
30.10 
27.60 
27.00 
25.20 
21.90 
21.30 
20.90 
17.90 
17.90 
17.10 
15.60 
15.40 
14.10 
14.60 
13.20 
12.10 
12.10 
12.00 
11.90 
11.10 
11.50 
11.20 
10.10 
10.30 
10.10 
9.90 
9.50 
9.00 
1.90 
1.00 
7.90 

~: United Kln1d1111 Telecommunication• Reaearch 
Cantre. 
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1."1•n1ra.-1 ... It j,; ,;hnrrly rlanning It> run ;1 ne" fit>re
·'PIK ..:;1bk J,>\\n ti• th.: rq,:i,111 t.1 .:.>1m.:.-t it \\Ith th.: 
transatb.11i.: .:at.ling 'Y st.:111. 

S;:\.:ral ..:,1mm,1;1 katur..:' run thr,iugh llh''' ,,f th.:": 
11n,»tm.:nt pr.•j..:.:r-. '.\bny ,if th.: .:.•untri..:, ..:,in.:.:rn.:d 
ar.: ,till h.:a\ 1h d.:p.:nt!.:nt ,111 agri.:ultur.:. \\ith larg.: 
rural r••ru!at1.•n:- \\ h.:r.: th.: tdq1h,1n.: ":n i.:.: is spar,.: 
,,r n••n-<\ist.:nt. c.-.mn.:cting th.:se ar.:as is th.:r.:for~· 

,,ne pri,>nly .. -\n,llher is "' cr.:at.: g.:nuin.:ly nati.mal 
sy :-tems that .:an t>e acc.:ss.:d thwugh1lut hy dir.:.-t 
dialling rather than thr,1ugh 1lp.:rat.1rs . 

. -\t t:1c sam.: rim.:. d.:\ .:l1•ping .:1>untn.:s ar.: st1 ugglmg 
\\ ith th.: issu.: ,,f integrating th.:ms.:1\-.:,; m<•r.: .:hlsdy 
inhl 1he internati1lnal sy st.:m. This is ab11 a k.:y i,,u.: 
h.:.:aus.: ,,f the need h• auract internati1lnal im.:stment 
and trade in internati1mal markers. Hence the d.:s·r.: 
hl in,tall internatinnal dir~'\.·t dialling and S<•phisti.::.ited 
data transmiss11lll net\\ nrks. sysiems which ar.: depen
dent <lll the latest technology if they are ll• he fitted 
efficiently in1<1 the 1>\erall int;:rnational tekcommuni
cati,1ns net\\ 11rk. 

In addi1i,1n. de\eloping C<lUntries are looking at 
no\el ways of soh·ing s .. 1me 11f their problems. Mobile 
teleph1llle 1echn,1logy. for examole. has changed s11 
rapidly in recent years that it has bec,,me tlexihk and 
cheap enougt- '''present alternative ways of C<llln.:ciing 
outlying areas Ill the fixed backbone system. Micrn
wan: communications are also being used increasingly. 
Thailand. for e'l:ample. has recently reached an agree
ment with Cable ar.d Wireless of the l'nited Kinid11m 
on a microwa\e system linking major buildings to run 
a data lransmissi.m sen·ice <'round the country separate 
from !he public 1elephone ne1work. 

5. /na·ofremenr of tran.tnational ,·orporarions 
in tlea·eloping countries 

The current r.mnd of fes1ructuring in industriali1ed 
countries may be followed over the next lew years by 
renewed attention to telecommunications in devel
oping countrie'i. In the pas! few years. there is no 
doubt that the large manufacturing companies have 
concentrated their attention on rhcir domestic markets 
and the p11ssibilities of ~xpanding elsewhere in the 
liberali1ing markets of the United States and Western 
Europe. Most of the new technology they were 
de\"eloping was also aimed initially at those countries. 
With the new technology established. howe\·er. anc' 
the initial reorganization wa\"e complete. companies 
arc beginning to turn their attention towa1ds devel
oping countries. 

The potential in these developing markets is 
enormous. fi\·c years ago, for example. the number of 
telephones per IOO inhabitants was estimated at just 
less than 70 in North America and almost 40 in 
Western Europe. But in Central and South America. 
the figure stood at only 7. and in Africa at less than 2. 
The problems in 'citing in these markets arc well 
known, ranging from foreign currency shortage' and 
payments problems. to shortages of skilled rc,ourcc' 
and re,tricti\e attitudes to foreign in\estment. 

Some .:ountrics and areas in Fast Asia h;nc made 
progress lw a mix111re of indigenous dcvclopnwnt and 
co-opcr;111on in the n10s1 tcchnology-intcnsiH· area of 
large public switrhes. In the Rcpuhlic of K11rea. for 
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examrle. Samsung. a l:.trge in~us!ri:tl C<'ngh>merate. 
h;1, ;111 .1gr.:.:111..:11t \\1th .\k.l!d t inli.-n:;.:,I fr,1111 th..: 
d:.i~' hd,ir..: th..: Fr..:n.:h gr"up t.><11.. 1•\cr ITT·, 
1.:kph.1nc ••rcr;:ti.i1bl t.• m.il....: larg.: -.\\1t.:h.:' in th.: 
.:,iumr~. But al th.: ,~1m..: um.:. in th..: R..:pub!i..: ,,f 
1',,ir..:.i. th.: inJu,tr~ h:.i, .:\p.inJ.:J rap1dl~ Ill!<> td.:
plwn•.: hanJ,.:t manula.:turing. \\ h.:r.: it h.b ..-,tahh-.h.:J 
a str.ing nid1.: pl>slli11n in .:'P•'rt mark.:t:- :.i-. \\di :.i-. at 
h<Hlle . 

.-\lc:.ird i-. ab1l pr.: ... .:m in Tai\\an Pr11\in..:.:. \\h.:r.: iis 
S~-.tem 12 digital S\\itch i, ag:.iin mad.: unJ.:r lice1Kc. 
Tai\\ :in Pr,n inc.: is annth.:r ar.::.i \\ hid1 h.is de\ d<•p.:J 
iis t.:k..:<lllllnunica1i,1ns manufa..:rnring in ••thcr fidd-.. 
hecnming in th.: pr,>ccs' 1•11.: ,,f rhc \\<irld"s largest 
.:\porters of thi-. e4uipment. 

In addition. '.\te,ic11 has d.:wlnp.:d m:.inufa.:1uring 
''"the hasis ,,f the .-\lca1el S~stcm 12 techr1,h•gy. Th.: 
gn1up's lndetel plant. in \\hich .-\lca1cl has a 40 per 
cenr direct stake and 1>lher indirecl shareholdings. als,1 
makes transmissi,1n equipment. In Turke~. the Telctas 
group. 40 per c.:nt owned by ..\lcatel. makes System 12 
along witil a \:.triety of telexes. handseis and multi
plexers. 

Alcatel's other main link with the de\eloping world 
; in India. where the company's E IO digital switch is 
made under licence. Attempts to de\"elop further 
contacts through an additional deal. however. ha\"e 
recently run into problems. highlighting the issue of 
the dependence of countries like India on foreign 
technology. Local industrialists ha\"e claimed that <hey 
could develop and market a switch more cheaply than 
that which Alcatel has on offer. and ·'·c Go\"ernment 
is currently considering this proposed alternati\"e. 
Whichever way the decision goes. it is clearly important 
to the country's future. because the ambitious plans to 
develop the telephone infrastructure depend upon 
effecti\e switching technology. If local industry is 
developed successfully. there are healthy prospects of 
exports. 

Siemens is another company with a strong position 
in the developing world, despite the main focus of its 
expansion in recent years on North America. The 
company has a plant in Indonesia. where it is 
currently in\"nlved in an ambitious expansion pro
gramme for the local telephone system. Siemens is 
also well-entrenched in Somh Africa. where it installed 
one of the first digital networks in the world. and has 
links with Snuth America. The company has sold its 
EWSD digital switch in well over 20countries and areas 
throughout the world. including Argentina. Bra1il. 
Chile. China. Colombia. Libyan Arab .Jamahiriya. 
Oman. Paraguay and Taiwan Province. 

Ericsson has also developed a large overseas business. 
largely because the Swedish market is too small to 
support a major manufacturing group. :\ great deal of 
this growth has been through foreign manufacturing 
plants t0 provide emplo~·ment. or joint venture' and 
licensing agreements. It has established a particularly 
strong position in Central and South America. where 
it has a total of 9.(lOO employees and links with Rr;11il. 
Colombia and Mexico: overall. it ha' prnduction 
facilities in .15 countrie'. 

Fric"nn ha' ih large\! latin :\mcri ... an operation Ill 
Mexico. where ih Me\ico Ci1~ pr .. Juction focilit~ ha' 
a Ml per cent 'hare of the puhlic tcleph11n.: e\chani:e 
markci. The group is the majorit) ,h;ireholdcr in thi, 



busi:t.:ss. which is quoted on the local stock exchange. 
In Br:11il. Ericsson claims about 35 per cent ,lf the 
market through its local factories in Manaus and S:io 
Paul,l. \\ hich ab,, expl>rl c:lsewhen: in Latin America. 
Its main competitors are ~FC llf Japan and Siemens. 
which both ha\"e around JO per cent. and Alcatel •.•:ith 
IO per cent. 

The group makes a \"ariety of equipment in Brazil. 
inc!uding switche:; and telephone terminals. In addi
tion. it manufactures cable. which it also produces in 
Argentina and Colombia. 

In Africa. Ericsson·s only facilit~ is at Algiers. but 
the company is bener represented throughout the East 
and Western Asia. In Malaysia. where it has its own 
production plant. it has about 40 per cent of the 
market in competition with '.'-/EC. which has the rest. 
In India it has a licensing operation to make telephone 
handsets. "hile in the Republic of Korea it has a joint 
\·enture manufacturing plant-Otelto-with about 1.i 
per cent of the market. Alcatel has 34 per cent and 
AT & T of the United States 26 per cent. 

Ericsson als,) has plants in New Zealand and 
Australia-where its AXE exchange dominates the 
market-and is currently setting up a facility in China 
to make it~. large office telephone exchange. 

The European companies ha\·e a lead over pro
ducers from other countries because they have been 
active overseas for longer. AT&T was confined to the 
United States market under the terms of the break-up 
of the industry which allowed ITT to operate over
seas; hence AT&T is only beginning to break out 
overseas in the wake of deregulation. Japanese com
panies, however. have been advancing fast in the 
Pacific region and South Arr.erica. NEC has been the 
most aggressi\·e. establishing a strong position in 
se\P.ral of the smaller markets. and muscling ir.to the 
larger ones like Brazil alongside the Europeans. 

6. Component .supplies 

Unlike basic industries such as steel, or intermediate 
technology sectors like motor components. tdecom
munications equipment manufacturing is becoming an 
increas.ngly high-technology business. For this reason. 
it 1s not an industry which lends itself to outsourcing 
of components in areas of low-cost labour. Hence 
established manufacturers in developed countries are 
unlikeiy to invest very much in supplies of parts from 
c!eveloping countries on economic grounds alone. 

On the other hand, penetration of many of these 
markets is conditional on establishing production 
facilities, and often tied to aid packages to help 
in establishing plant:.. Companies like Alcatel, for 
r.xample, find it ;onvenient that they have tentacles 
throughout Western Europe, because each of their 
national businesses can pursue sales opportunities 
overseas with the backing of aid from their local 
Governments. This process of tying order~ to local 
production financed by aid is helping manufac.turers 
win orders, and developing countries to build up thei~ 
manufacturing hase to some degree. Bu, at the same 
rime there is an ec1in,1mic cost, because many of the 
plants are much smaller than producers would ideally 
like to install to achieve the most efficient scale. 

For this reason. some manufacturers are seeking 
wa~s nf achie\·ing ec,momies of sc:-.le by developing 
inleHl:pendent plants in different countries. F.ricss1\n. 
for example. has t.een pursuing the.- idea ,,f m1)dular 
product de\·elopment. so that each factory makes a 
unit that can be used in the local system. but which 
:;an also be exported to other plants for assembly into 
their networks. This approach is easier with the new 
digital technology than ;n the past. because modern 
switches are constantly being expanded. adapted and 
refined. But there could be a long-term disad\·antage 
for the country in which the component units are 
made to the extent that this type of technology 
transfi=r would not give them a base for est.iblishing a 
full-scale switch manufacturing industry. 

In the semiconductor area. however. there is now 
exceedingly buoyant trade in special integrated chips 
for the telecommunications industry. This interchange 
im·oh"es the big industrialized countries-Japan abm·e 
all. but also some of the newly industrializing coun
tries of East Asia-which ha,·e the engineering facilities 
and human skills to de\'elop chip rnanufacturing. 

7. Ne~ technology 

One telecommunications issue which is of great 
concern for both developed and developing countries 
is the relative importance of the switch manufacturing 
branch in the next generation of equipment. Tele
communications is now advancing so fast that new 
niche markets are springing up every day. allowing 
smaller producers a role outside rhe ambit of the big 
switch manufacturers. Indeed, the industry is beginning 
to mo\·e towards the structure of the computer 
business. A decreasing number of established. tradi
tional companies exist that are capable of bringing the 
capital to bear for the big mass-market infrastructure 
projects. while a large number of smaller produci:rs 
are developing specialist products. Some of these 
newer technologies may provide an opening for 
developing countries· producers. 

The problem for developing countries is that many 
of these products are mixtures of hardware and 
software. Some of !hem are highly technical. and most 
demand a fairly high level of available skills in 
electronics engineer;ng. It will, therefore. take time to 
build up the expertise necessary to exploit these areas. 
although some countries such as India. which produce 
significant numbers of electronics experts. have the 
foundations for launching development programmes. 
Some of the developing product lines are described 
below: 

Multiplexen. Multiplexers are units which fit to the 
end of telephone lines, controlling the traffic over the 
lines in a way that allows the capacity to be used to 
the optimum degree. They are capable, for example, 
of judging trnffic so that a line that has been used for 
voice conversations cluring the day can be converted 
to data transrr.issions during the evening. 

There is 1me school of thought in the industry which 
argues that devices such as multiplexers will steadily 
eat in o the traditional switch market, because they 
allow intelligence in the telephone network to be 
loc.ated close to the end-user. In other words. users
particularly large businesses-can thereby exert more 
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control m·er their telecommunications operations and 
expenditur-. Specialists in this technology include 
STC. a United Kingdom group which dropped out of 
the new generation of switch manufacturing in the 
early 1980s. but which has since become a pioneer in 
multiplex techniques. AT&T in the United States is 
also a leading manufacturer. but there arc several 
other smaller manufacturers in the United States as 
well. 

/SD.\'. The most vaunted new technology is inte
grated systems digital networks (ISDN). a switching 
device which allows the public telephone network to 
treat voice and data traffic without distinction. Data 
networks tend today to be separate from \'oice 
systems. and where they are not. data transmission 
requires elaborate conversion techniques. ISDN would 
allow the same p!ug to be used for any type of 
message. 

It is still not clear whether ISDN will make the 
impact which has been predicted. because installation 
of the !>ystem will be highly expensive. Moreover. 
many large businesses :.ave already invested in systems 
for handling both their voice and data traffic. Since 
this is a technology which would help public telephone 
operators to retain control of their systems. it is being 
promoted by them. 

VANS. Value-added network services (VANS) arc 
characteristic of the trend towards new telecommuni
cations products which depend on software as much 
as hardware. VANS are essentially information ser
vices carried over the telephone system, helping 
customers with advice. or giving them data of various 
kinds. They require sophisticated computers and 
swit::hes to handle the transmission of the informa
tion, and this is often provided through private lines 
leased from •.he telephone companies. 

One of the most effective value added services 
launched 'JP to now is electronic data interchange 
(EDI). a r,1cthod used by some big companies to order 
products and then invoice them electronically. Under 
these systems, no paper change" hands. Orders arc 
made out on a computer screen and then di:>patched 
using special coding devices to the supplier over the 
telephone wires. They arc received by one computer 
and can then be processed on another computer 
screen. Later. the supplier can dispatch bills using the 
same electronic process in reverse. 

EDI has required an enormous amount of work to 
set up because it demands the use of standard systems 
between different companies. Ordering and billing 
formats have to be put in a common language for 1r.~ 
computers to deal with them. But the advantages in 
terms of reduced paperwork, greater accuracy and 
lower costs-electronic messages cost a fraction of a 
lct:cr and stamp-arc such that the technology is 
i>eginning to take off. So far, the main growth has 
been in nationai markets, with the United States and 
the United Kingdom the most advanced, possibly 
because of the deregulated telecommunications environ
ment. But the approach is steadily being adopted more 
widely, and EDI is beginning to be 1Jscd interna
tionally. As it becomes more common between trans
national corporations, it is one technique which 1s 
likely to make an impact on developing countries. 
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.hohi!t• communications. Telephone sets that can be 
carried around with Sllbscribers. whether in their car 
or on their person. have been dreamed about for 
decades. But they are now becoming a reality for more 
and more people. establishing the area l'f mobile 
communications as the most exciting fiela for tde
communications development in the last decade of 
the century. 

The mobile sector depends upon radio technology 
which is usually blended into the wired telephone 
network in some way. It has come of age mainly 
because of developments in scmiconductc..r technology 
which allow increasing sophistication in the way that 
signals are handled. The reduction in size and increas
ing efficiency of semiconductors has also enabled 
manufacturers to shrink products and make them 
genuinely portable. 

The industry is developing fast and new approaches 
to mobility are being adopted. Several technologies. 
including those described below. have already 
established themselves. 

(a) Radio paging. This technology allows sub
scribers to carry a small device that makes an audible 
signal when someone is trying to contact them. Used 
initially in small enclosed environments such as 
hospitals and building sites. radio paging has since 
expanded to cover regional areas and countries. Even 
broader coverage is being developed. such as Europe
widc systems. 

(b) Radio telephones. These devices, used by taxis. 
the police and large fleet organizations, have been 
around for many years. But the latest technology 
allows the limited number of channels released for 
radio telephone use to be much more efficiently used 
and re-used. This is leading to a big expansion of the 
systems. 

(c) Cellular mobile telephones. The big explosion in 
the use of car phones has occurred because advances 
in technology have made it possible to bring together 
radio and fixed-link telephone technology in an 
affordable manner. Cellular phones work by di\·iding 
areas into cells. Within these cells, people can make 
and receive calls carried over a radio link to the centre 
of the local cell, where the signals arc linked into the 
normal tclephl1nc system. The system is capable of 
carrying a large number of subscribers with a relatively 
limited radio wave spectrum because each cell can use 
the same wavelengths. which are tailored so that they 
do not interfere with each other. 

This process depends upon computers which are 
powerful enough to track the car-born handsets 
wherever they are, so that calls can be linked through 
to them. The system then has to be capable of handing 
over the radio signals from one cell to another if the 
car-driver passes between cells. 

Introduced initially in populous areas to be used by 
business people, cellular mobile telephone sys!~ms 
have been one of the fastest-growing branches of 
industry. Usage has quickly expanded from senior 
directors to sales-persons in many companies. and in 
some ma1 kcts subscriber lists arc doubling every year. 
Expansion is being boosted by the falling price of 
joining the system-handsets have dropped to as lo\\ 
as $200 a unit for some models in the United States, a 
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fifth of the price fi,-c ~-cars ago. As of the end of 
December 1988. the number of mobile telephone 
subscribers. world-wide. was put at slighty O\·er 
4 million (sec table l\'.50). and total demand for add
on cellular telephones was estimated to be nearly 
2 million units in 1989/90 (sec table IV .51 ). 

The industry is in such a state of flux that a number 
of new producers arc thro•·ing their hats into the ring 
to become im·oh·cd in the next phase of the cellular 
rcrnlution. when digital systems arc introduced. The 
idea behind digital technology is that it will give 
much greater capacity to cellular systems-the present 
anaaoguc networks arc due to begin running out of 
space in about two years· time in densely populated 
area!. Digital will also provide the opportunity for 
nc•· co-operative ventures. such as a decision by 
Western European telephone administrations to opt 
for a pan-European network that will allow the same 
mobile phones to be used throughout the region. 

In developing countries struggling to establish a 
basic telephone service, cellular telephones mav seem 
like an expensive diversion. But the technology can 
have some significance in rural areas, where large cells 
can be created to cover outlying areas. In some cases, 
this can be a viable altcrnati\·c to investment in a 
fully-wired system, relatively quick to install and 
maintain. Few countries, on the other hand, could 
justify manufacturing such equipment. 

Mcan•·hilc. mobile telephones arc set to mo\·c into 
other new fields as well. These in,·oh·c techniques 
which arc similar to the car-phone s~·stcm. but which 
would either be cheaper. or more adapted to genuine 
mass markets because of the greater capacity. The first 
of this new generation of technologies is being 
launched in 1989 in the United Kingdom. Known as 
tclcpoint, it will allow users to make outgoing calls 
from selected places. but not rccein: them. 

The idea of tclcpoint is to create certain poin:s in 
open. public places. where people can make calls with 
extremely light pocket phones that transmit over a 
distance of about 200 metres to a black box in a wall. 
The phones could be employed, for example, in 
railway stations. or certain stores and petrol fore
courts. As in cellular phones. the signals will be 
carried over a radio link and then sent into the public 
telephone network. Billing will be to a registered home 
telephone number. 

Even before telcpoint has started, however. Govern
ments and technologists arc talking about a more 
flexible form of personal communications which could 
bring portable telephones within the reach of anyone 
who wants one. By selecting very high frequencies for 
the proposed system, engineers believe that they can 
make very large quantities of capzc ;y available to the 
public. It will also be possible to put cells very close 
together so that callers can make-and probably 

T .. le IY.50. Vorl.11 ~ of cellalar ..-..crlllen 
(Ind Declllber 1911) 

Cellular protocol Subacribera Percentaae of total 

AllPS 2 273 350 56.0 
Ill? 450 656 510 16.2 
TACS 551 100 13.6 
ftT 20I 350 5.1 
Ill? 900 155 100 3.1 
C450 101 600 2.5 
12000 97 500 2.4 
cvr; 17 950 0.4 

Total 4 062 160 100.0 

IDG&: Tedllllopbone and IJDited JCiaad• Cellular 
llobile Pbcae eo.pany. 

T .. le IY.51. latlMted wrld cellular •rbt, 
(Million. of anlta) 

Cellular protocol Add-on portable• Add-OD •bilea 

Al'IPS 179 550 107 200 
lllf 450 11 600 137 350 
TACS 117 950 209 150 
ITT 15 000 60 900 
lllf 900 59 575 142 925 
C450 25 200 56 100 
12000 6 500 51 000 
CVI 0 1 100 

Total 422 375 1 475 325 

1919190 

Total add-OD 

916 750 
155 950 
327 100 
75 900 

202 500 
12 000 
65 OGG 

1 100 

1 197 700 

~: Tecllnopbone and United Xlnad .. Cellular lloblle Phone Collpany. 
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rc.:ci\c:-calls \\here\ Cf they arc. A great dc:al of \\Ork 
still has lll be done: on semicondu.:tor and radio 
technology to make 5uch a system \·iabk. but there is 
some confidence that it will be practi.:abk by the end 
of the century. 

8. F11t•u pro~cts 

Onr the medium-term. telecommunications manu
facturing faces the prospect of more of the change that 
has begun to sweep through the industry in the past 
decade or so. This will probably mean funher 
consolidation in some pans of the industry. panicularly 
lhe lradilional business of switch produclion. where 
lherc will be a continuing need to achie\·c more 
effective economics of scale. 

At the same time. this branch of the industry is 
likely to sec a slackening of activity from growth rates 
of o\·cr 1 per cent at present to about 4 per cent up to 
19'i5. Producers arc currently enjoying the peak of the 
replacement cycle as telephone operating companies 
modernize their networks. but the most urgent pan of 
this work ma~· be completed in large areas of 
dc\·cloped countries by the early 1990s. In the final 
five years of the century. howc,·er. spending is likely 
to pick up to around 8 per cent a year again as 
investment accelerates in new data services. ISON and 
the expansion of the mobile telephone industry wor!d
wide. 

A funhcr question could be raised by a general 
downturn in economic activity if the developed market 
economics slip back into recession induced by high 
interest rates. Indeed. it is notable that the fast
dcvcloping cellular mobile industry has never had to 
cope with a downturn in economic activity-it has 
expanded in a period of general economic grcwth 
when businesses have been willing to invest in aew 
ideas for sustaining their market share. 

The telecommunications industry. however. ought 
to be able to weather any general economic problems 
better than most. Telephone operating companies arc 
highly cash-generative, typically earning good returns 
on sales. In the 1980s they have been regularly 
enjoying growth rates of 8 to 10 per cent a year in call 
volumes, a level of activity that has given them 
reserves that should enable them to maintain a steady 
rate of investment. 

The burst of new technology that has engulfed the 
industry in recent years is also guing to open up fresh 
markets. With the real cost of a great deal of 
cqu:pmcnt declining. and likely to continue in a 
downwar.! direction because of improvements in 
semiconductor technology. more sophisticated pro
ducts arc coming into the range of a greater number 
of people. Small businesses should be helped by the 
advent of ISON. which will make it much easier for 
them to contemplate elaborate data links as well as 
voice communications. while the general public will be 
able to afford mobile telephones with the introduction 
of pocket handsets. 

One of the major questions for the industry will be 
how effectively developing countries manage to increase 
their spending on telecommunications. Many of those 
countries have ambitious plans to install new systems. 
But it is not clear whether they will be able to find the 
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finance: to meet their targets. ho\\ far the~ \\ill be abk 
to encourage in\ cstment in domestic industry. 

What is dear is that actual and latent demand for 
telephones will not be met in the immediate: future. 
Large parts of the world hne onl~ a minimal telephone 
infras1ructurc a1 present. and to cons1ruct an adequate 
system would probably require tripling expenditure in 
dc\·eloping countries. Gi,·en the imponancc of tele
communications in economic de\·elopmcnt. this short
fall may well become a focus of attention in the next 
few years. 

D. AIU1iai•m indastry (ISIC 3TI022-3TI034) 

The largest and yet the youngcsl of the non-ferrous 
mc1al industries, aluminium smelling began jusl 100 
years ago. Certain propenics of lhe mc1al-i1s ligh1-
ncss and durabilily. corrosion rcsis1ancc and good 
elcc1ricity and heat conducti\ity has encouraged ils 
use in all sectors of the economy. Its good appearance 
and recycling capability have added !O lhe appeal. 

Total world output of aluminium has reached 365 
million tonnes to date, of which 70 per cent w2s 
produced in the 1970s and 1980s. The metal can be 
cas1, ro~lcd or mixed with olher metals. such as 
copper. zinc or magnesium, to give additional proper
ties (63). 

In the period following the Second World War, 
demand for aluminium grew at an average annual rate 
of 8-9 per cent, inspiring a rapid expansion of primary 
production capacity that eventually led to supply 
being in excess of markcl demand (64]. The energy 
crisis of 1973 and the international recession that 
followed exacerbated the situation. Demand for alum
inium products collapsed and prices plummeted. 
Dcspi1c new energy price pressures and growing 
capital costs, however, world demand continued to 
grow at a rate of 4.3 per cent per year and production 
of primary aluminium grew in line with this ((65), 
p. 23). 

By the 1980s a four-year .. growth-recession" cycle 
had developed. The boom periods of 1980 and 19S4 
arose from rapidly increasing demand, spurred by 
general economic growth rates. The current boom in 
ah1minium markets, however, seems to have been 
mainly inspired by the extremely low aluminium 
prices of the .,ast three years. The availability of cheap 
material has restrained the development of substitutes 
while at the same time opening new fields of applica
tion ((66), p. 600). 

Generally, the boom periods have been brought to 
an end by excessive reopening of moth-balled capacity 
generating a market demand-and-supply imbalance. 
The surplus output, after a while, encourages the next 
downturn. The response by the aluminium industry 
was extensive restructuring, involving capacity trim
minJ', modernization of existing p!ants, diver~ification, 
forward integration and other shifts in the pattern of 
production. 

In the recent cycle, the first fruits of those steps 
were noticeable by 1986. In 1987 aluminium prices 
recovered, despite the world stock-market collapse. 
The upswing continued into 1988, reflected in the 



le\'Cls of :iluminium productinn. consumption :ind 
trade. Despite the recommissioning of almost all 
:t\·ailablc c:ipacity. demand h:is continued to exceed 
supply throughout 1988. 

(a) Production ofprimo1r_r aluminium 

World production of primary aluminium increased 
by near!~· 4.7 per cent in 1987 on the pre,·ious year. 
reaching 16.2 million tonnes. The figure is slightly 
higher than the 1980 output. indicating a steady 
recove~- by the aluminium industry from the slump in 
the early 1980s. Table IV.52 and figure IV. I I show the 
major primary-aluminium-producing countries in the 
world. 

As reflected in table IV.52. the increase h~ been 
more pronounced in de\'Cloped countries. where pro
ducers have begun cautiously reopening moth-balled 

pl:ints. Howe,·er. the combined output of dc\·eloped 
countries in 1987 was still more than 10 per cent lower 
than in 1980. The slump was most distinct in Japan. 
which had been the ,.,·orld·s third largest producer 
country in 1%0. Since then. Japanese productio11 
capacity has been SC\'Crely cut back with output of 
primary aluminium falling by 96 per cent to less than 
41 million tonnes between 1980 and 1987. 

In the United States. the \111orld's largest producer. 
output fell by 3.J.7 pc:r cent between 1980 and 1986. In 
1987. howe\·er. production was up lO per cent. 
reflecting the ups~ing in the industry. 

In Western Europe. the decline from 1980 to 1986 
was not so pronounced (5.4 per cent) 01A.·ing to the 
sharp rise in Norwegian :noduction ( 10.1 per cent) 
and the more moderate increase in the Federal 
Republic of Germany (4.5 per cent). Norway became 
the biggest producer in Western Europe in 1987, 
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Figure IY.11. World produc:aon of primary ............ 
1917 
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ahead of the Federal Republic of Germany. But the 
output of all other major Western European producers 
fell considerably. Slumps of 26.3 per cent in the 
United Kingdom, 2S.S per cent in France, 10.S per 
cent in Italy and 8.2 per cent in Spain were recorded 
during the period 1980-1986. 

In other developed countries there were remarkable 
upturns. Between 1980 and 1987 South Africa and 
New Zealand increased production by 97 and 60 per 
cent respectively. Growth was pronounced in Australia, 
where output rose by 237 per cent, representing the 
second largest growth rate during the period. In 1987, 
the United States was the largest producer country, 
with almost 21 per cent of the total world output 
ahead of the USSR with IS per cent, Canada with 
9.5 per cent, Australia with 6.3 per cent, Brazil with 
5.2 per cent and Norway with 4.9 per cent. 

Turning to developing countries, Latin America was 
the largest producer region of primary aluminium in 
1986, with a share of 9 per cent of production, ahead 
of Asia with 6 per cent and Africa with 2.5 per cent. 

On a country-by-(;ountry basis, Brazil, the top 
developing country producer, with a growth of 11.4 per 
cent between 1986 and 1987, exceeded the output of 
the major Western European producers and moved to 
fifth place in 1987. The Brazilian Aluminium Pro
ducers' Association estimated that the country's out
put should reach 871,000 tonnes in 1988 ([69], p. 11). 
The second largest manufacturer among dcv~loping 
countries was Venezuela, with half of the Brazilian 
output in 1987. This was follcwed by India, Indonesia, 
Bahrain and Egypt. The United Arab Emirates, 
Brazil, Indonesia and Islamic Republic of Iran expe
rienced the highest growth rates (345, 224, 201 and 
152 per cent respectively) between 1980 and 1987. The 
only major producer country where output declined 
was Ghana, producing nearly 34 per cent less in 19R6 
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than in 1~80. But between 1986 and i98i production 
recovered by some 21 per cent. This reprcsc:nts the 
second largest growth rate. outstripped '>nly by 
Mexico which pushed up production by 63 per cent. 
Other developing countries in which output declined 
in 1987 were Turkey, experiencing a fall of over JO per 
cent, China. with a 14 per cent decline, Cameroon 
down by 12 per cent, and Indonesia down by 8 per 
cent. 

Despite the smelting boom among developing coun
tries in the 1980s, however. developed countries still 
dominate world productic:-n. Their combined share 
amounts to almost 80 per cent, mainly due to high 
levels of production in the traditional producer 
countries and sharp rises in Australia, Canada and 
Norway. 

(b) Production of secondary aluminium 

During the 1980s manufacturing of secondary alu
minium rose sharply. The trend strengthened during 
1987 when the whole industry experienced a consider
able upswing. In Western Europe, for instance, 1987 
production increased by S per cent on the 1986 output 
and reached a level of 1.3 million !.lnncs ([70), p. 610). 
During the period from 1984 to 1986, however, prices 
fell. 

As 11.'ay be seen from table IV.53, world secondary 
aluminium production increased its share in total 
aluminium production to 27 per cent, up from 21 per 
cent in 1980 This remarkable growth is attributable to 
various factors. The main impetus cenainly came from 
the sky-rocketing energy prices of the 1980s. In contrast 
to primary smelting which is very energy-intensive, 
secondary production is economical, requiring just 
S per cent of the energy consumption of primary 
smelting. Moreover, consumer durables and capital 
goods containing aluminium arc about to enter the 
recycling stage, providing increased primary raw 
material for secondary use. The quality of secondary 
aluminium is not inferior to primary metal, althouJh 
this situation might alter slightly as more aluminium 
alloys with low aluminium grades are incorporated 
into the recycling process ([71], p. 487). 

As reflected in table IV.SJ, primary aluminium 
production accounts for a much higher share of total 
output in those countries that ha\'c recently erected 
new primary smelters. Therefore, in Austr;.iia, Brazil, 
Canada, Norway and Venezuela, primary aluminium 
production accounts for more than 90 per cent of total 
output. In traditional producer countries like the 
United States, the Federal Republic of Germany and 
most of the other major Western European manu
facturers, the share of primary metal has been 
decreasing significantly during the 1980s, and now 
ranges between 53 and 72 per cent. The change never 
quite reached the extent of that in Japan, however, 
where the :-.narc of primary in total production 
decreased from 60 per cent to just 4 per cent between 
1980 and 1987. Figure IV.12 represents the 10 largest 
producer countries of secondary aluminium. The top 
producer country in 1987, accounting for nearly 
38 per cent Clf world production, was the United 
States, showing an increase of 39 per cent on the 1980 
figure. Japan, where secondary aluminium manu
factures accounted for % per cent of total aluminium 
output in 1987, ranked second, representing 21 per 
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cent of world production, followed by the Federal 
Republic of Germany ( 14 per cent) and Italy (8 per 
cent). Data on production in centrally planned econ
omies are not available. 

Thousc;nds of tonnes 
1.100 ~ 

Sourc•: (1181 

The only major producer countries where produc
tion declined in the 1980s were the United Kingdom 
(19.4 per cent) and Canada (0.IS per cent). All the 
others showed significant growth of, for example, 
8S per cent in the Netherlands, 68 per cent in 
Australia, S2 per cent in the Federal Republic of 
Germany, 39 per cent in the United States and 34 per 
cent in Japan. 

The only significant producer in the de vcloping world 
is Brazil, where output is expected to rise by over 9 per 
cent between 1980 and 1987. Nevertheless, its share in 
total world production is still very low, accounting for 
I.I per cent in 1987. Elsewhere in Latin America, 
production of secondary aluminium decreased. In 
Mexico, the second largest Latin American manu
facturer, output declined 7.6 per cent between 1980 
and 1987 and Argentina's output was nearly halved 
during this period. The only developing countries and 
areas 10 show significant increases were Taiwan 
Province (98 per cenl) and lhe Islamic Republic of 
Iran (90 per cenl). Asia's sh:ire in the world tocal 
amouncs to only 1.16 per cent 
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Thus. with an output ,)f some .i . .i million t,)nnes. 
de\·eloped countrie: "'re playing an e\·en more important 
role in \\llrld markets f,•r se.;,lndar~ aluminium than 
primary aluminium. Their share of total world output 
is o\·er 97 per cent. 

While: the d-,·cloped countries· output of primar~· 
aluminium decreased b~· o\·cr 10 per cent between 
1980 and 1987. de,·eloping countries pushccl up 
production of secondary aluminium b't· 39 per \..Cnl. 
Between 1986 and 1987 the growth amounted to 
7.8 per cent. and this trend is forecast to become c,·en 
stronger. It should be remembered. howc\·er. that the 
le,-el of secondary aluminium production is dependent 
on the nailability of waste and scrap. Thus. countries 
with considerable primary production and buoyant 
consumption-mainly dc,-clopcd countries-enjoy 
notable aduntages. Trade in waste and scrap has 
become c\·cr more important. This is mainly because 
Japan. which. it may be remembered. shut down most 
of its primary production, remains an important 
producer of secondary aluminium and therefore had 
to provide raw materials for itself in foreign markets. 

\.:) I'ruJuui •. : f alumil"ium n1.1ting 

Owing to the lack of cumparOibk data f•.>r 1987. the 
world market for alumini!1m c~ting can be analysed 
only for 1986. Table l\'.54 shows the lc,·el of 
production of castings in countries and regions and 
their percentage share in the world total. The combined 
share of de,·clopcd countri-:s in \1rnrld production 
accounted for almost 82 per cent. and their output 
grew by 40 per cent o\·er the 1982 level. The situation 
is similar to that on the scconda~ aluminium markets. 
the difference being that the de,·cloping countries 
experienced a boom period between 1982 and 1986. 
pushing up production by o\·cr 56 per cent. The 
growth rates were especially notable in Asia. where 
the increase reached o\·er 127 per cent. The Philippines. 
in particular. pushed up output. becoming the sixth 
largest producer in the world, and the largest among 
developing countries. Taiwan Province and the Repu
blic of Korea have also been experiencing a boom, 
showing rises in output of 409 and 65 per cent, 
respectively. All this helped lift Asia's share in world 

lank C:O-try, area 
In or econoalc 

1916 arouplna 

1916 
(thouaanda 
Of tOllllH) 

Percentaa• 
c:hul&e fr-

1912 

Percentaae 
aha re 
1916 
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I I 111 I II II I II II I I 

1 United StatU 1 032.20 
2 Japaa 792.90 
3 co.~, Federal aepubUc of 426.60 
4 ltal7 305.00 
5 France 111.lC)lll 
6 Plllllpplnea 113.00'' 
7 USH 141.50A•.f/ 
I United IClnad- 99.5olll 
9 Talvaa Pro•ince 11.ooat 

10 Spain 54.4Qll 
11 lradl 33.6Ql.tl 
12 Sweda 30.20 
13 Auatralla 21.1o&I 
14 Auatria 26.50AI 
15 aepabllc Of !Corea 1&.50 

llort?a Allarlca 1 032.20 
Veatarn larope 1 165.00 
laatern larope and tha USH 17.70A•tl 
Latin America 59.90 
.lala 314.30 

Total llortllJV 3 024.60 
Total SoatlalV 357.10 
Total vorl_, , 311.70 

Total llortla 3 264.70 
Total Soatb 444.20 
Total world 3 701.90 

lulll: llp41m CUtW, Decl9bcr 1917, p. 25. 
&I Parcataa• cban&a fr• 1911. 
Ill lncllldln& •PHI• caatlnp. 

11 

,1 Caatl.,. only fr- Vlctorlaa Millin& Corporation. 
41 Parent•&• cbaqa fr• 1913. 
11 Dla-caoti.,. only. 
fl Foracaoc tonnaa••· 
al Jncludin& al119inl• vll••l• for aut~blleo. 
bl lxcludln& c.ntrall7 planned acono.laa. 

74.21 27.13 
24.12 21.31 
42.63 11.50 
24.49AI 1.22 
-1.27 5.05 

200.oodl 4.93 
3.12 

27.0I 2.6t 
409 .43 2.11 

0.74 1.47 
-39.61 0.91 

39.17 0.11 
0.76 

65.11 0.50 

74.21 27.13 
27.00 31.41 
44.96 2.36 

1.62 
10.36 

40.09 11.55 
56.14 9.H 
41.63 

47.09 11.02 
94.23 11.91 
Sl.49 



output ll' •WC'r ~ pc:r cC'nt in IQ!tf>. whi!C' 1.atin 
AmC'rica·s .:1,ntributi,,n am.,un!C'd Ill ,,nl~ I.ti pc:r cc:nt. 

In thC' rlC'\·d,,pc:d rC'gi,,ns. \\'C's!C'rn Eurnpc:·s share in 
\\,,rid prod•.:ction acc.,un1ed for .wer 3 I pc:r .:ent in 
19N6. followed by !he l"nited S1a1cs with almost 28 pc:1 
cent (making ii the largest producer count~ in the 
world). Japan with 2 I per cent and the centrally 
planned economics with 8.9 per cent. The increase 
between 1982 and 1986 was most markrd in tl-e 
United States. which registered an increase of 74 per 
cent. ahead of the Federal Republic of Gi:rmany 
(43 per cent). Sweden 139 per cent). and the United 
Kingdom (27 per cent). The only major producer 
among developed countries experiencing a decline was 
France ( 1.3 per cent). 

( d) Production of semi-manufactures 

Production of semi-manufactures. including plates. 
sheets. strips. foils. bars. rods. sections. tubes. wires 
and forgings. is concentrated in three main regions
~lorth America. Western Europe and J.ipan. Owing to 
a lack of data for centrall~ planned Europe and most 
de\·eloping countries. the amount of world production 
cannot be stated. Table IV.55. therefore. show.: the 
level of output in 1987 in major producer countries 
and the percentage change from that of 1986 and 
1980. 

Throughout the 1980s the output of most countries 
and areas increased with the exception of Spain, 
Taiwan Province and Yugosla\·ia. Duri'lg this period 
the biggest expansions occurred in Denmark ( 117 per 

cent}. Netherland" (54 pc:r cent). Japan (4Q per cent). 
.-\u .. tria ( 41 pc:r cent) and Switlerl:md 136 per cent). 
The •'ther countries "h·.lwed moder.itC' gnn\lh ratC's. 
ranging bc:tweC'n 4 pc:r 1.."'C'nt for SwC'den and 20 pc:r cC'nl 
for '."forway. In all countries for which data were 
a\·ailable. except Denmark. the 1987 output was below 
the 1986 le\·cl. 

In the United States. which is by far the world's 
largest producer of aluminium semi-manufactures. 
production dc~reased by nearly 7 pc:r cent between 
1986 and 1987. Japan. ranking second with less than 
half the output of the United States. reported a le\·el 
of production that was nearly 10 per cent lower than 
that of 1986. The Federal Republic of Germany was 
listed in third position ahead of France. Italy and the 
United Kingdom. The only major producer among 
developing countries is Brazil. In 1986 output reached 
362.000 tonnes. 27.7 per cent abo\·e the 1980 le\·el. 

(e) Trade in un"·rou::ht aluminium 

Recent instability in the exchange rates of trading 
partners has not yet been clearly reflected in trade 
statistics for unwrought aluminium. although the 
dollar-priced exports of the United States rose sharply 
between 1986 and 1987. The increase amounted to 
37 per cent, but 1987 shipments were still much lower 
than in 1980, showing a decline of over 55 per cent 
during the period (see table IV.56). In Canada. the 
world's biggest exporter. shipments have been climbing 
continuously. showing a growth rate of almost 50 per 
cent between 1980 and 1987. In the same period 

Table IV.55. World production of aeal--..aufactures, 
1910, 1916 and 1917 

Rank Country or 1917 Percenta1e 
In real on (thouaanda Of chanae rr1111 

1917 tOMH} 1916 1910 

1 United Statea 5 507.40 -6.77 17.44 
2 Japan 2 126.50 -9.10 41.14 
3 Geniany, Federal 

Republic oft/ 1 172.90 -1.22 15.20 
4 France 612.20 -7.41 14.11 
5 Italy 560.10 -9.77 19.70 
6 United l:l11&d- 417.10 -6.07 1.14 
7 Brazil 362.6oll/ 21.1111 

I lel&h• 310.60 -12.04 32.91 
9 Auatralla-'/ 273.00 -5.42 19.06 

10 Spain 231.10 -5.97 -4.23 
11 Ju1oala•Sa 204.50 -4.40 -10.1~ 
12 Switzerland 163.40 -2.12 35.13 
13 llorvay 142.40 -6.67 20.17 
14 letberlanda 130.90 -4.21 54.36 
15 Auatrla 124.20 0.24 40.12 
16 Sweden 105.30 -3.10 3.95 
17 Greece 14.3011/ 
11 Finland 25.90 -1.54 16.t7 
19 o-rk 17.40 15.52 117.50 

lorth Allerlce 5 507.40 -6.77 17.44 
VHtem luro~e 4 014.20 -3.21 17.25 

&Ila&: (67) and (61). 

•' lxcludln1 for1ln1a. 
11/ Data referrln1 to 1916. ,, Excludln1 tubea. 
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T .. le IV.56. Vorld aporta of ~t al-lat-. 1910 and 1917 

laalt Country. 
la area or 

1917 rqlon 

l Canada 
2 lonray 
3 Auatralla 
4 lrazll 
5 f:e~ • Federal 

lepablic ot 
6 •etherlanda 
7 Venezuela 
I Ulllted States 
9 lleV Zealand 

10 1--la 
11 ~oalaYla 

12 Bahrain 
13 Ulllted Arab llalratea 
14 uatted l'.lnadom 
15 Fr ace 
16 Spa la 
17 Soutll Af rlca 
11 Iceland 
It 111m&ary 
20 SvtturlandA/ 
21 C:reece 
22 Italy 
23 c-r-
24 Svedea 
25 Auatria 
26 Bona ha& 
21 1e111-
21 Flaland 
29 Taiwan Pro•lnce 
30 Ar1ent1na 

lortll &Mrlca 
Veatern Europe 
Latin &Mrlca 
&ala 
Africa 

Total world 

1917 
(thoasanda 
of tonnes) 

l 171.10 
754.20 
707.30 
430.90 

333.60 
314.40 
30.:!.IO 
211.30 
243.00 
179.70 
157.20 
146.10 
146.00 
133.69 
119.30 
106.90 
93.10 
19.10 
63.40 
61.00 
59.70 
51.60 
47.40 
43.60 
39.40 
36.20 
27.60 
24.30 
17.30 
13.10 

1 460.10 
2 172.50 

753.10 
531.40 

6 191.40 

~= (67). (61) and (72). 

•' Includlna vaate and acrap. 
)l/ 1916. 

imports have been increasing markedly. both in the 
United States ( 136 per cent) and Canada (439 per 
cent). But this trend was reversed in 1987 when 
imports declined sharply in both countries. The drop 
in the value of the dollar might be one reason, but 
certainly the world-wide upswing in the aluminium 
industry was another. The rise in prices induced 
producers world-wide to bring back on stream moth· 
balled capacities. and as a consequence, demand for 
imported material weakened. 

In Western Europe almost all countries, excluding 
Spain and France, increased exports between 1980 and 
1987. The largest growth rates can be observed in Italy 
(50 per cent). Finland (43 per cent) and Greece (30 per 
cent). But also Norway, ranking second in the list of 
top exporters, and the Federal Republic of Germany. 
Europe's second largest exporter, pushed up export~ 
by 17 and 11 per cent. respectively. Even the sharp 
decline in the value of the dollar againiu most Western 
European currencies has not affected the volume of 
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I II I 11 111 I Ill I II II I 111 

Percentaae Percentaae 
s;h•p•c Marc 

1916-1917 1910-1917 1917 1910 

0.70 49.33 11.93 11.63 
16.66 44.70 12.11 12.37 
22.05 1 564.24 11.42 1.01 
33.12 6.96 o.oo 

10.57 49.13 5.39 5.31 
4.35 -13.93 5.01 1.67 
9.91 32.91 4.19 5.U 

36.57 -55.51 4.66 15.U 
32.21 90.59 3.92 3.03 
0.00 100.00 2.90 0.00 
1.94 111.22 2.54 1.33 
6.10 H.52 2.36 1.14 

-6.17 2 111.25 2.36 0.15 
14.31 -31.17 2.16 4.61 

-16.75 -32.75 1.93 4.21 
-26.91 0.09 1.73 2.54 

1.52 644.44 1.52 0.30 
14.97 32.39 1.44 1.60 
3.59 -24.70 1.02 2.00 

11.72 35.56 0.99 1.07 
30.07 -0.13 0.96 1.43 
50.44 337.29 0.13 0.21 

-10.57 256.39 0.77 0.32 
10.66 146.33 0.70 0.42 
25.11 302.04 0.64 0.23 
31.70 241.0I 0.51 0.25 
10.14 40.12 0.45 0.47 
42.94 523.0I 0.39 0.09 
31.40 0.21 o.oo 

-60.35 -75.11 0.22 1.32 

6.20 -4.11 23.51 34.04 
9.03 11.52 35.09 43.51 

13.54 123.35 12.17 1.01 
4.12 446.60 1.70 2.34 

4.26ll/ 

5.21 46.97 

exports from the region. One reason for this is the low 
aluminium v• ice on world markets. In Japan. for 
instance, average domestic aluminium prices in the 
first quarter of 1988 were 43 per cent lower than in the 
same period of 1984 ((63), p. 604). Moreover, stocks 
have declined sharply, falling from 17 weeks to 
four weeks, adding impetus to demand, which still 
exceeds supply. 

In Western Europe, changes to the unwrought 
aluminium import picture can be noticed in the early 
1980s Between 1980 and 1987 nearly all countries 
except the Netherlands, Finland and Ireland increased 
imports, with the combined growth rate amounting to 
20.8 per cent (see table IV.57). But with the upswing 
in the aluminium industry. Western European pro
ducers brought shut-down capacities back on line. 
Demand for imported material weakened in most of 
the major producer countries and contributed to an 
overall decline in imports of 2 per cent between 1986 
and 1987. Nevertheless, considering the regional distri-
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Table IY.57. World biporta of ~t al-lnl-, 1'10 and 1917 

lank Co-try, 1917 Percentaae Percentaae 
in area or (thousands !:blDH Iba[~ 

1917 reaion of tonnea) 1916-1917 1980-1917 1911 1910 

1 Japan 1 135.30 34.36 101.66 21.19 21.17 
2 United Statea l 241.50 -7.66 135.67 19.07 12.25 
3 Geraany, Federal 

lepubllc of 134.00 -6.34 20.57 11.21 14.16 
4 France 407.10 ...... 22.44 6.25 7.73 
5 Ital:r 376.90 1.40 27.15 5.79 6.16 
6 11e1a1- 315.50 2.64 24.95 4.15 5.11 
1 Republic of Eorea 200.20 I.SJ 171.27 3.0I 1.12 

• Tatvan ProYince 195.10 25.06 234.65 3.00 1.36 
9 United itnad- 175.10 -3.51 3.71 2.70 3.94 

10 •etberlanda 145.50 -3.11 -32.61 2.24 5.02 
11 Tlarb7 94.oo&' 144.79 1.44 
12 Svltzerlandl/ 90.20 2.15 66.42 1.39 1.26 
13 Austria 11.10 -13.17 130.40 1.25 0.12 
14 Bona iona 70.50 50.32 14.01 l.OI 0.94 
15 llorva:r 57.10 62.61 241.17 o.aa 0.31 
16 lad la 55.aoll' -13.01 13.65 0.16 1.14 
17 taDada 53.40 
11 Portupl 43.50 
19 Sweden 43.10 
20 Siqapore 40.60 
21 tuaoalaYla 32.60 
22 0-rk 27.10 
23 Finland 23.50 
24 Spain 13.40 
25 Ireland 2.30 

•orth .&aerlca 1 294.90 
Vestem Europe 2 536.10 
Latin America 5.40 
Aaia (lncludtna China) ao4.3(i 

Total vorld 6 509.10 

~: (67), [61) and (72). 

•' Includina vaate and scrap. 
)I/ January to lloveaber. 

bution of imports. Western Europe still ranks in first 
place. holding a share of 39 per cent in total world 
imports, ahead of Japan. 

In Japan. the need to replace closed domestic 
capacity by imported material has been growing since 
1980, making the country the largest importer of 
unwrought aluminium in 1987. North America·s share 
of total world imports amounts to 20 per cent. 
followed by Asia with 12 per cent. 

So far as overseas sales arc concerned. Western 
Europe is still the largest exporter. although its share 
in world exports has been declining from 43.5 per cent 
in 19KO to 34.K per cent in 1987. North America·s 
stake. too, has been falling during the 1980s from 
34 per cent in 19KO to 2:~.4 per cent in 19147. l<egions 
which increased their sl are markedly during this 
period included Latin Am.!rica, Australia and Asia. 
Australia, which has built up huge capacities for 
aluminium smelling, has also increased exports, raising 
its share in the world toral from I per cenr in 1980 10 

ll.4percentin 19K7. 
In Larin America shipments from rhe rwo major 

exporters. Bra1il and Venemela. have shor up in the 
19K0s. contriburing 10 rhe region's increase in world 
lotal exports from K per cent in 191!0 to 12 per cent in 

-17 .21 439.39 0.12 0.23 
11.13 14.32 0.61 o.ss 

-20.63 16.IO 0.66 0.16 
151.60 351.11 0.62 0.21 
-5.23 ..... 09 0.52 1.46 

-11.95 26.94 0.43 0.51 
1.10 -11.99 0.36 0.62 

-31.53 311.75 0.21 0.07 
-39.47 -51.11 0.04 0.13 

-1.10 162.53 19.19 12.41 
-2.17 20.12 31.97 41.14 

-21.95 -95.10 o.oa 2.56 
-2.74 lll.3a 12.36 a.as 

1.03 51.41 

1987. According to the Brazilian Aluminium Associa
tion. Brazil earned about $1 billion from aluminium 
exports in 1987-an absolute record since 1981 ([73]. 
p. 212). Brazil's 1988 exports were expected to outstrip 
the 1987 level. reaching 527.000 tonnes ([69], p. 11). 

In Asia, all major exporters increased shipments 
continuously during the 1980s, pushing up Asia's 
share in the world total from 2.3 per cent in 1980 to 
8. 7 per cent in 1987. The region's top exprters in 
1987 were Indonesia. Bahrain and the Unilc:d Arab 
Emirates, ranking tenth, twelfth and thirteenth in the 
list of the world's top exporters. Africa held a 4.6 per 
cent share in world total exports in 1986, representing 
a slight increase over the 1980 figure. Data for 1987 
are scarce. 

Turning to imports by developing countries. the 
only region showing a significant position is Asia. 
wirh a rise in its share of the world toral from 8.9 per 
cent in 1980 to 12.4 per cent in 1987 (see table IV.57). 
Countries with no primary smelting capacities account 
for the major part of the r~&ion's increase. The biggest 
importers in 1987, the Republic of Korea and Taiwan 
Province. experienced hikes of 171 and 235 per cent 
rcspecrively. Together, !hey account for 6 per cent of 
101al world imporls. 
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If) Tra.t.· in <1/unriniunr 11 a.Ht" <Ind Icrap 

In l9lP. important changes ••ccurred in the pattern 
of aluminium waste and scrap trade. Exports and 
imports reached an all-time high. mainly because of 
the demand of Japanese manufacturers. Some t> I ::!.000 
tonnes were transported from :-.:orth America. the 
centrally planned economies and other countries inlll 
the EEC and Japan. The latter. in particular. increased 
imports by ::!O per cent on 198t>. to reach 430.M::! 
tonnes ((74!. p. 17). Japan. unable to increase imports 
from the l'.nited States and Canada. attempted to 
meet its requirements with supplies from W.:stern 
European countries. Exports from the EEC thus more 
than doubled between 19"'6 and 1987. resulting in 
serious internal supply problems ([70). p. blO). 

tgl ·consunrption ofprinran- aluminium 

World consumption of primary aluminium hal> been 
increasing throughout the 1980s. growing from ~!most 
16 million tonnes in 1980 t~1 I 7.1 million tonnes in 
1986. a growth rate of 7.6 per cent. For 1987. 
consumption is belie\·ed to have grown at about 4 per 
cent ((63). p. 604). 

While the combined increase in consumption of 
dndoped countries amlmnted to only 1.9 pei cent 
between 1980 and 1986. de\·etoping countries raised 
usage by 38 per cent. The main reason was the 
backlog of demand in those countries. caused by 
widening fields of application. the substitution of 
aluminium for other materials and the growth in 
primary smelting capacities in developing co~mtries. 

Figure IV.13 shows consumption by countries and 
regions in 1987. Table IV.58 shows the percentage 
change between 1987 and 1980 by major producer 
countries. areas and regions. Changes in the countries· 
share in world consumption during the 1980s can also 
be seen. 

The highest gnmth rates were experien~-cd b~ Asian 
clluntries and areas. where lnJia. the Republic ,,f 
Kllrea. Taiwan Province and Turkey raised ctmsump
tilln at rates tlf between 40 and ::!08 per cent from 1980 
to 19!<7. Asia"s ll\erall share in world total consump
tion rose from 4.5 per cent in 1980 to 9.6 per cent in 
19'17. 

Demand in Latin America reached just -ti< per cent 
in 19!16. with Brazirs consumption prming quite 
rnlatile. Between 1970 and 1980 demand in Brant 
increased at an a\·erage annual rate of I::!.!! per cent. It 
subsequently suffered the effects of the recession in 
Brazil from 198 ! to 19!!4. but underwent an extra
ordinary boom period between 1985 and 1986. In 
1987. it suffered a new slump and overall demand was 
only 14.8 per cent higher than in 1980. This corres
ponded to a per capita consumption of 2.9 kilograms 
per year 1(751. p. 204). 

African consumption is still \·ery low at less than 
I per cent of the world total. 

Among de\·eloped countries. the United States 
ranks first with a share of 34 per cent in world total 
consumption in 1987. ahead of Japan ( 13 per cent) 
and followed by a number of Western European 
countries led by the Federal ~epublic of Germany 
with 9.3 per cent. Despite the record prices pre\·ailing 
on the London Metal Exchange. the average price in 
Japan for the first quarter of 1988 was 43 per cent 
lower than in the same period in 1984 ((63). p. 604). 

In Australia. Belgium. Federal Republic of Germany. 
Italy and South Africa. increases in consumption 
between 1980 and 1987 were considerable. with 
growth rates of between 14 and 35 per cent. In other 
major consumer countries increases were much lower. 
and the United Kingdom and Spain even saw a decline 
of 6.3 and 1.6 per cent. respectively. Nevertheless. 
de\·eloped countries remain the major users of primary 

Figure IV.13. World consumption of primary aluminium by region, 1980 and 1987 

1980 1987 

Total: 15.297.900 tonnes Total: 16.359.400 tonnes 

t_ 
So11rc11s ffi7f jfil!J and 1721 
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Table IV.51. Vorld consuaption of prlaary aluminium, 1910 and 1917 

Rank Country, area 1917 Percentage Percentage 
in or region (thousands i::bange 1bu~ 

1987 of tonnes) 1986-1987 1910-1916 1917 1980 

1 United States 4 536.00 5.08 l.85 34.ll 29.00 
2 Japan l 696.80 4.47 3.53 12.76 10.67 
3 Ger11any, Federal 

Republic of l 185.70 -0.05 13.76 8.9? 6.79 
4 France 615.60 3.88 2.45 4.63 3.91 
5 Italy 548.00 7.45 19.65 4.12 2.98 
6 Brazil 431.80 1.91 45.68 3.25 1.93 
7 United Kingdom 383.60 -1.41 -6.28 2.88 2.67 
8 India 326.30 5.26 39.56 2.45 1.52 
9 Canada 322.40 0.00 3.37 2.42 2.03 

10 Australia 318.70 8.55 ~7.28 2.40 1.63 
11 Belgium 284.90 0.81 22.33 2.14 1.52 
12 Spain 259.20 6.23 -1.59 1.95 1.72 
13 Republic of Korea 207.90 5.64 208.00 1.56 0.44 
14 Taiwan Province 177.80 18.22 93.47 l.34 0.60 
15 Argentina 142.00 17.07 138.66 1.07 0.39 
16 Venezuela 135.00 0.00 40.33 1.02 0.63 
17 Turkey 131.00 34.22 191.11 0.99 0.29 
18 South Africa 92.20 22.28 18.66 0.69 0.51 
19 Egypt 77.10 32.93 92.75 0.58 0.26 
20 Plexico 68.10 30.96 -35.51 0.51 0.69 

Korth America 4 858.40 4.72 1.95 36.54 31.03 
Vestem Europe 4 059.10 1.30 9.43 30.53 24.16 
Other developed 2 141.50 5.86 7.50 16.ll 12.97 
Latin America 830.50 5.93 39.21 6.25 3.89 
As tall l 278.50 17.84 85.29 9.62 4.49 
Africa 128.80 24.20 -5.01 0.97 0.88 

Total Korthl/ 11 059.00 3.66 5.66 83.17 68.16 
Total Southl/ 2 237.8 13.44 57.35 16.83 11.99 
Total worldl/ 13 296.80 5.18 11.84 

Total Korth 13 636.80:!!/ 1.99s:/ 83.J6ll1 87.16 
Total South 2 122.601!/ 38.05~1 16.641'/ 12.84 
Total world 16 359.4ol!/ 6.53~/ 

~: (67). (68) and (72). 
1/ Excluding centrally planned economies. 
]l/ 1986 data. ,, Percentage change 1980-1986. 

aluminium, their consumption having accounted for 
83 per cent of the world total in '986. 

By mid-1988, world-wide aluminium consumption 
growth was halted by the tight situation on the 
alumina markets. Although customers were willing to 
pay ever higher prices, no additional alumina, the base 
material for primary aluminium smelting, was avail
able. China, Islamic Republic of Iran and USSR have 
reported shortages; the latter two may even have been 
forced to cut production ([76), p. 6). 

(h) Consumption of .umi-manufactures by different 
indu.ftries in major consumer countrief 

Both production and consumption arc still concen
trated in highly industrialized countries, indicating a 
correlation between aluminium per capita consump
tion and per capita income. Moreover, as can be seen 
from table IV.59, the increase and degree of aluminium 

consumption by the automo:ivc, construction and 
packaging industries varies remarkably. This is due to 
differences in indu.;trial structure and manufacturing 
practices as well as other factors such as climatic 
differences. Remarkable interregional differences in 
the structure of aluminium consumption can also be 
observed. 

In the United States packaging ranked first in 1987 
with a share of 28.6 per cent, coming before the 
building industry (22.4 per ecol) and automotive 
applications (21.7 per cent). 

In Japan, aluminium consumption concentrated on 
the automotive and construction industries. Packaging 
took only 8.1 per cent, with most of the growth in the 
induiury being apparent in recent years. 

In Western European countries with significant 
automobile industries, including France, Federal Repu
blic of Germany, Italy and Spain, this industry ranks 
first in the consumption of aluminium. In the Federal 
Republic of Germany and France, aur,.,mobilc use 
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hble IY.59. Al•inh• consimplion by industry in major cons...er c-lries, 1987 
( Percenl•ge) 

Industry Uni led Sldes J•p•n 

AutomotiYe •PPlic•tions 21. 7 31.5 
Construction 22.4 29.6 
hck•g1ng 28.6 8.1 
~h•nic•l engineering 5.9 4.7 
Electdc•l en9i.1eerin9 9.S 6.6 
Household supplies 8.0 5.0 
Cthers 3.9 14.5 
Tot•l (thouunds 

of tonnes) 6 635.0 2 489.9 

~: [631. p. 603. 

accounts for more than a third of tfte total. In Italy 
and Spain the industry accounts for 29 and 27.3 per 
cent. respectively. 

While the construction industry dominated alumi
nium applications in Spain and the United Kingdom. 
this use lagged behind in France and the Federal 
Republic of Germany. In some countries the construc
tion industry in particular has proved slow in switching 
to new building materials. As a result it has turned out 
to be unrealistic to expect the duplication of United 
States performance in Western European markets. 

Turning to the pattern of consumption of aluminium 
in Western Europe. as can be seen in table IV.59 the 
packaging industry has yet to reach the importance of 
the automotive industry. Shares for packaging have 
varied from 8.8 per cent in France to 16.I per cent in 
Spain. The next section will give some insight into the 
structure of one segment of the pac:kaging industry. 
namely beverage cans. a market that has been 
aggressi\·cly so."cited by producers of aluminium semi
manufactures in most countries in recent years. 

(i) Th~ be~·erage-can market 

The recent success of aluminium beverage cans has 
been facilitated by the de\·elopment and implementa
tion of cost-effective recycling methods, impressive 
productivity advances and tremendous design innorn
tions. These have led to dramatic decreases in the 
weight of the aluminium can. By 1987 aluminium had 
eliminatet: steel in the 12-ounce United States beer-can 
market and achieved a share of over 90 per cent in the 
soft-dri~k can market. In Australia the share has been 
equallv high. while Canada and Japan show pene
tration rates :>f 84 per cent and growth continues [77). 

In Japan the proportion of aluminium in non
pressure-filled health-drink cans rose by !!!! per cent in 
1988 compared to 19!17, while the share of the fruit 
juice market rose by 12 per cent ((78). p. 5). 

In Western Europe, market penetration has been 
only about 40 per cent, with significantly higher ra1es 
in Greece and Sweden (both 100 per cent), Austria. 
Ireland and Swit7.crland (between !10 and 90 per cent) 
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Gel'Nny. Feder• 1 It•ly Fr•nce United Sp•in 
Republic of Kingdom 

35.6 29.G 34.9 13.8 27.3 
15.4 23.9 12. 1 20.2 28.9 
10.3 10.6 8.8 lS.4 16.1 
8.6 10.3 3.6 8.7 2. 1 
S.2 1.1 lS.9 8.8 13.6 
5.9 9.4 4.5 5.7 7.0 

19.0 9.1 20.2 27.4 5.0 

1 089.9 752.7 521.0 381.3 :t54.2 

and Italy (70 per cent). In the Federal R~public of 
Germany only 15 per cent of the cans are made of 
aluminium. while in Belgium. France. Spain and the 
Netherlands the use ol tin plate still prernils. The 
remarkable differences are mainly dictated by the 
presence or absence of effective collecting systems for 
used cans. Recycling. howe\·er. is a must if aluminium 
is to have a chance of replacing other materials in 
packaging as. tor the time being. the metal is much 
more expensive than steel or tin plate ([79). p. 613 ). 
On the other hand. the production of one steel can 
consumes o\·er 10 per cent more energy than required 
by an aluminium can. Moreover. recycling steel cans is 
no1 cost-effective. 

Plastic bottles. having been qaite successful in 
displacing glass bottles. ~till present a recycling pro
blem. EO\ironmental concerns are also beginning h> 
raise barriers to their expanded use. Ultimately. the 
plastic bottle is inferior to the aluminium can in terms 
of production speed. shelf-life and carbonation loss. 

2. N~t profits and sal~s 

(a) The :Vorth'J largeJt companie.t 

The aluminium and aluminium products markets 
.. 1 be described as oligopolistic, with capacity con

centrat~d among a few large. vertically integrated, 
transnational corporations. Seven companies represent 
·bout 44 per cent of the total smelting capacity and 
JO per cent of capacity in developed market economies 
([80). p. 596). Although their share has been decreasing 
slightly in recent years and will continue to do so. they 
will remain the dominant producers and price leaders. 
Their operations arc highly integrated, from bauxite 
mining to p;,;ductic111 and sale of fabricated and semi
fabricated products ([651. p. 24). The markets arc 
based on the co-existence of those large firms with 
some 50 more spcciali7.ed companies that hold another 
22 per cent of the total smelting capacity ([63), p. 604). 

Generally, 19!!7 was the year when aluminium 
wmpanies began recovering from the slack period. 
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Many factors contributed to the impro\'ed performance 
of most of the top six. including increasing demand 
for aluminium. This was accompanied by rising prices 
and pay-offs from the earlier restructuring and ration
aliLation of the industry. The trend continued in 
1988. when Akan. Alcoa and Reynolds all posted 
their best e\·er annual earnings. 

The Aluminium (\lrporation of America or Alcoa. 
the world's top aluminium company. enjllyed a strong 
performance in 1987. with sales rising 66 per cent o\·er 
the 1986 result (see table IV.60). Howe\'er. extra
ordinary charges for capacity write-downs and debt 
reductions c•n its net earning to $200 million compared 
with $254 million in 1986 ([81 ). p. 7). 

In the second quarter of 1988. Alcoa reported 
$:!.38 million in net earnings. \'ersus a $6 7 million loss 
in the same period of 1987. Net income also recm·ered 
considerably. reaching $416 million in the first half of 
1988 compared with the net loss of $42 million in the 
first half of 1987 ((84). p. 7). For the full year 1988. 
Alcoa reported a net income of $861.4 million on a 
re\'enue of S9.940 million. This means that sales were 
up 28 per cent and net income more than quadrupled 
during the period ([85). p. 7). 

Alcan. the big Canadian producer. re;>0rted a 
cons\llidated net income of $931 million in 1988. more 
than double the $433 million posted in 1987. The 
company was expecting a similar result for 1989. The 
successful strategy applied by th.: company during 
recent years and the strong price situation both 
contributed to the imprn\'ed performance. The emphasis 
of the programme is on modernization and low-cost 
excellence rather than on exp:rnsion ((86], p. 9). 

Reynolds Metals. the second largest aluminium 
manufacturer in the United States. reported record 
sales in 1987 and 1988. Sales reached $4,284 million in 
1987. teing 18 per cent above the 1986 level. and shot 
up by a furtha JI per cent in 1988, to $5,618 million. 
Net income more than doubled between 1987 and 
19!-IX and the profit margin rose to 8.6 per cent ((85). 
p. 7). A number of factors are said to have contrihuted 
to the company's improved performance. including 
strong world-wide demand. improved prices and 
increased packaging. can and cor.sumer product sales. 

Amax. which acquired Alumax in November 1986. 
became the third largest aluminium man!.!facturer in 

the United States in 1987. with sales amounting to 
SJA billion. For the second quarter of 1988. the 
company reported operating earnings of S 180 million. 
up from $78 million in the same period of the pre,·ious 
year ([87). p. :!). 

As part of its long-running restructuring pro
gramme. Kaiser Aluminium & Chemical sold parts of 
its businesses in order to lower its debts. Moreover, 
the name of the company, which at the end of 1987 
held 80 per cent of its former assets has been changed 
to KaiserTech. In 1987. KaiserTech was the only firm 
of the United States' big four to experience a startling 
net loss. amounting to $362 million. Excluding 
restructuring provisions of $366. l million. the com
pany's operating loss was $4.6 million compared with 
$94.2 million in 1986. The company was expecting to 
lower its total debt by $415 million to $940 million by 
the end of 1987 ((88). p. 7). 

In 1988 the company's operations improved 
markedly. The company posted a net income of 
$51.6 million in the second quarter, including an 
estimated gain of $14 million from the sale of most 
of its chemical businesses. Total debt amounted to 
$857 million then and the debt-to-capital ratio dropped 
from 57 to 45 per cent ([89), p. 7). Data on the overall 
performance of the company in 1988 has not been 
made available, as Kaiser is not obliged to report for 
some time in line with its newly establ.ished private 
status ([90). p. 1 ). 

Moving to Western Europe, data on the performance 
of aluminium-producing companies are scarce. Data 
on the 1987 results of France's Pechiney-Ugine Kuhl
mann could not be found. Alusuisse, the Swiss 
aluminium manufacturer reported sales of $3.5 billion 
in 1987, a decrease of 10 per cent. However. for the 
first time since 1984, the company posted a net profit. 
earning 259 million Swiss francs (about $174 million) 
compared with a loss of 688 million Swiss francs 
($461 million) in 1986. The turnaround has been 
attributed to rising 1,.1,orld aluminium prices. a favour
able economic climate in major markets and increased 
concentration on high-value-added products ([91 ), 
p. 2). 

VIAG. the diversified parent company of the 
aluminium producer VA W of the Federal Republic of 
(iermany. reported sales of $4.8 billion in 1987, thus 

hble IV.60. The Nortll's 1•1'9Ht CC111PMi•s in 1911 

Rank 1987 ules Percenta9e Coimp•ny Country Net profit Profit EllployHS Sales per 
in (•ill ions ch•n9• (•illions •11r9ln 1111PlOyte 

1987 of dollars) 1986-1987 of dollus) (percenta99) 

1 7 767 66.0 Al..,lnil• Corp. of M8rica United Stites 200.0 3.0 SS 000 141 218 
2 6 797 14.1 A lean Canida 433.0 6.3 
3 4 806 -2.7 Via9 (diversified p•r~nt Gen111ny, Federal 318.7 6.6 32 733 146 818 

COllPany of VAii) Republic of 
4 4 284 18.0 Reynolds llthh United States 220.0 s.o 27 300 156 ~23 
s 3 469 -10.2 Alusulut Swititrhnd 177.2 S.1 23 497 147 627 
6 3 434 138.0 Alli• Uni ttd States Sl.O 1.0 19 856 172 94S 
7 2 227 Kaisertech United Stilts -362.0 12 500 178 160 
8 1 681 28.0 Hydro AllAllnl.- Nont•y 209.4 12.5 7 600 221 184 

~: [81]. p. 7; [82). p. 8; [83). p.9; Financial TIMS, 21 Novtllbtr 1908; And fa.tlunl, 2S April 1988. 
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representing ;.: decline of 2. 7 per cent on the 1986 
result. Ne\"ertheless. the profit margin was high. at 
6.6 per cent of sales. In the fin;t nine months of 19!18. 
the newly pri\"atized VIAG saw net profits rise 
significantly on an 11 per cent sales gain. In its interim 
report the company said that profits increased in all 
di\"isions and total sales in 1988 were expected to rise 
by about 7 per 1:ent. Nevertheless. 1"Csults of the 
performance of the single di\·isions could not be 
obtained ([92). p. 21 ). 

Hydro Aluminium. an expanding Norwegian pro
ducer. showed an increase in turno\·er of 28 per cent 
on the 1986 \"alue. The remarkable profit margin of 
12.5 per cent is attributed to the high prices for 
primary metals in the second half of 1987. Company 
officials state that they will build up a financial 
position strong enough to carry out plans regardless 
of economic fluctuations ([83). p. 9). 

(b) The South's largest companies 

All big aluminium manufacturers in developing 
countries and areas, with the exception of China 
Rebar of Taiwan Province, are located in countries 
with substantial primary aluminium production. As 
data on the performance of companies in the South 
are scarce and often not available for two consecutive 
years, a ranking of firms can not easily be undertaken. 
Therefore. table IV.61 shows listings for 1986 and 
1987. The percentage change in turnover on the 
previous year refers to the 1987 figure in cases where 
data have been available for both years. Furthermore. 
as modifications in turnover of one year on the 
previous are often quite substantial. forecasts are 
difficult to set up. The increase in sales of Asahan 
Aluminium Corp. of Indonesia, the largest company 

in the South in 1987. amounted to 40 per cent. This 
was primarily due to the surge in ingot prices. Gross 
operating profit was expected to reach S40 million. 
Nevertheless. net profits should be considerably lower 
partly because of exchange rate losses (93). 

CBA of Brazil. th~ company reporting the high=st 
turnover in 1986. experienced a rise of 79 -·r cent 
over 1985. The profit margin accounted for 11.4 per 
cent. Output of primary metals was 158.830 tonnes in 
1986 and could be raised to 168.982 tonnes in 1987 
(73). 

Profit margins. in general. rose significantly between 
1986 and 1987. thanks to the world-wide boom in 
the aluminium industry. Only the African companies. 
Alucam in Cameroon and Friguia in Guinea. expe
rienced losses in 1987. For Venalum in Venezuela. the 
second largest producer in 1986. sales went up only 
slightly in 1987. The other iarge Venezuelan manu
facturer. Alcasa. saw its turnover increase between 
1986 and 1987 by a remarkable 19 per cent. 

The largest company in the Middle East in 1987. 
Alba in Bahrain, reported estimated sales of S257 mil
lion. thus ranking second. followed by Dubai in the 
United Arab Emirates. The Indian manufacturer. 
Hindustan Aluminium Corporation. showed an 
increase in its 1986 turnover of 7.4 per cent on the 
previous year. Another big Indian manufacturer of 
primary aluminium. Nalco, restarted idle capacity in 
1988 and hoped to produce 550,000 tonnes for that 
year against some 167.000 tonnes in 1987 ((89). p. 5). 

3. Structllr~ of th~ cost of prod11ction 

As figure IV.14 shows. the major components of the 
production costs of primary aluminium are alumina. 

hllle IY.61. Tiie South's lU9ffl c_,..iH llr ules, 1917 

(NHHons of dolbrs) 

Camp111y Country or 1987 Percent• Net profit Profit Net •ss•ts 
•rH Hles ch11191 Cl'ler ;:;.,r9in 

previous year ( percent•ge) 

AHh•n Al.,.ini.,. COllPlllY lndonesi• 350 40.0 40.0I' 11.4 
CllA-8r.siller& De A1U11inio Ir nil 321111 79.3 36.6 11.4 261 
Venal.,. Veneiuel& 271 0.3 
Alb&-Al.,.ini,. 8&hrain a.hr&in 257'' 
Hindustan Al,.inl,. Corp. India 2~' 7.4 12.3 5.0 
Dubai United Arab Eair&tes 221'' 
Al Ghuh&I r Grovp United Arab Eair&tes 218 
Bal co l&hr&ln 216 -6.9 60.3 27.9 
Alcua-Al.,.inio dtl C&ronl Venezutl& 191 19.3 33.3 17 .4 
Indian Al.,.lnl.,. Corp. India 184' -10.5 13.1 7.1 
China Rtb&r T&iv111 PrOYlnce 1soll' 2.5 1.7 201 
Alu&r Al ... inlo Ar9tfltlno Ar91ntln& 14111/ -39.5 -2.2 355 
Aluc&11 c-roon 138 12.1 -1.1 71 
Etib111lr Stydlsehlr Al,.lnyl• Turlrty 118 10.1 8.6 147 
Frlgul• iiuinH 88 -3.7 20 
Al.,.lni,.. Products C011Pany S.udl Arabia 60 100 

~; [93); ~. April 1987, July 1987. May 1988, July 1981 &nd StpUl!ller 1981. 
j/ bpected gross operating profit. 
Ill flgurt1 for 1986. ,, Estl .. ted. 
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Figure IY.14. Aluminium smelting costs at selected sites, 
1915/86 
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electricity and capital charges. Average \'alues of these 
components and total costs measured in 1984 dollars 
are s1a1ed for a plant newt) creeled in 1985/86 in 
various locations. Considering 1he cos1s of alumina. 
interregional differences in i1s importance as a factor 
of produc1ion are not very slriking. the percentage 
share in lotal smelting costs ranging be1ween 21.7 and 
24.6 per cenl. In absolu1e 1erms. Canada and trad
itional producers like Wes1ern Europe. the United 
States and Japan have to face alumina cos1s of over 
$600 per tonne. whereas 1he average cosls for Australia. 
Brazil and Western Asia amount 10 $560. $515 and 
$580 per 1onne, respectively. Nevertheless. it should be 
noted that in some locations smelters are at a 
particular alumina cos1 disadvan1age because of high 
freigh1 costs. 

Labour cosls account for a very small share of total 
produc1ion cos1s in all regions observed. the lowest 
running a1 2.1 per cem for Brazil and 1he highest 
being Australia with 4 per cenl. Moreover. 1he figures 
indicale 1ha1 labour cosls have become secondary, 
because of high levels of au1oma1ion in smelter 
facilities. 

Power cos1s have always been an important factor 
in smelter competi1ivi1y, and since 1he second oil 
shock, in pariicular. they have become 1he dominant 
fac1or. Energy-rich coun1ries or regions like Auslralia, 
Brazil and Wes1ern Asia are generally in more 
favourable posilions than the 1radi1ional producer 
regions of Weslern Europe, 1he United Slates and 
Japan. Fig1He IV.14 shows remarkable differences in 

power costs in absolute terms and as a percentage of 
tOlal production costs in the \-arious locations. More
o\·er. the ownership of power sources can hea\·il~ 
influence power prices. Self-generated c:lectricit~ is 
generally priced at nerage production cost. whereas 
purchased electricit~- is frequently priced according to 
other principles. mostly marginal cost ((94). p. JI)_ 

GO\·ernment policy on ekctricity pricing for indus
tri:al users thus often plays an important role. In many 
countries. particularly in those IA.'ith high power prices. 
special agreements exist between aluminium producers 
and 1he power industry usually linking the cost of 
energy to the price of the aluminium ingot. Today. 
however. the ad\·antage arising from linking costs to 
the price of the end-product has disappeared because 
of the high aluminium prices of recent years. Some 
smelters have suffered greatly inflated costs. In general. 
production costs rose by nearly 16 per cent during 
1987 and 1988. re\·ersing the 1982 to 1986 trend of 
plunging costs ([95). p. 13). 

Furthermore. power prices paid by smelters may 
differ according to energy sources. Oil-based plants. 
for instance. arc at a disadvantage against company
owncd hydroelectric facilities that hnc already been 
amortized_ The fact that manufacturers in traditional 
producer countries have to spend an increasingly 
'iighcr portion 'lf total -:..ists l'n energy prO\'isions 
encourages them m.:::-~ .md more to shift to secondary 
aluminium production. This ncc<'s only 5 per cent of 
the energy requirements of the primary industry. 

Because smelting facililies a re capital-intensive. 
capi1al charges are another m1jor factor in total 
production costs. As economil" .. of scale have grown 
more important. thus cnco;..-aging larger plants. it has 
become more difficult to assess average capital costs 
per lonne of output in the various regions. Data 
given in figure IV.14 apply to a 200.000-lonne-per
year greenfield smelter. The figures show that capital 
charges accounl for a bigger share of tolal production 
costs in c0untries with newly erected capacities. 
ranging from 33.7 per cenl in Canada to 40.9 per cent 
in Western Asia. The 1raditional producer countries 
rcprescm a lower percentage share. amounting to less 
than 31 per cent in all regions. Furthermore. estimates 
indica1e that current costs of producing aluminium 
ingo1s from a newly integrated plant would require an 
aluminium price of around $2.400 per tonne to 
provide an adequate return on investment ([65). p. 32). 
Other currcn1 cost items. including materials, particu
larly pclroleum coke. maintenance and overheads. 
take a similar share in lotal production costs in every 
region observed, ranging be1ween 20 and 23 per cenl. 

Considering direcl operating costs. presented in 
1able IV.62, int~rrcgional differences arc even more 
obvious. In 1987, Canada held the most favourable 
posi1ion. wi1h direct operating costs amounting 10 
$746 per tonne. Lalin America ranked second, facing 
costs tha1 were 4.3 per ccm higher than in Canada. 
Oceania. lis1ed in 1hird place. 8. 7 per ccnl behind 
Canada, stays within 1he IO per cent range. All 01her 
regions arc above IO per cen1. Africa and Wes1ern 
Asia. in fourth place, had 10 take direct opcraling 
costs that were 13.5 per cent above the Canadian 
figure. The least favoured region was Asia, showing a 
disadvan1age of 88 per cent against 1he Canadian 
average direct operating cosls. Bui producers in 1he 
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Tal»le IY.62. Ca.part- of tllrecl: operatlaa coal:a for prl-ll'J' al-1al
amell:la& la •arloua re&lOlla, 1917 

Direct 
operatlna coats 

(dollars per tonne) 

DlsadYantaae in coapartson vlth 
the .. st cost-effectl•e reaton 
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United States and in the various regions of Western 
Europe also had to face costs that were between 26.8 
and 57.2 per cent higher than those of Canadian 
manufacturers. 

Bearing in mind these big regional differences, 
international division of labour and specialization will 
continue. Additional capacities and replacement facili
ties arc therefore most iikcly to be erected in areas 
with the lowest direct operating costs. Energy and 
alumina costs will be decisive for future expansion and 
construction plans. It may be noted that Latin 
America and Oceania have at their disposal almost 
43 per cent of the world's reserves of bauxite, the base 
material which is converted first into alumina and 
then into aluminium ([96), p. 609). 

4. Technological change anti intl,,strial restn1ct"ring 

At the beginning of the 1980s the aluminium 
industry experienced the longest downturn in its 
history. After a 4 per cent drop in 1980, consumption 
in developed market economics fell by a further 6 per 
cent in 1981 and by 2.8 per cent in 1982 ((65), p. 12). 
At the end of 1982 world-wide capacity utilization had 
fallen to 72 per cent from 96 per cent in 1980. This 
was the lowest rate ever experienced. 

During the first phase of the downturn the industry 
reacted by adjusting inventory and adopting stand-by 
measures such as the freezing of excess capacities or 
postponement of investment decisions. But when 
demand did not pick up as expected, and prices 
stagnated at low levels. it became clear that the 
industry had to undergo structural changes. The 
measures taken included reduction in production 
costs. In the United States, the number of employees 
shrank considerably between 1983 and 1987. with job 
losses amounting to 19 per cent for primary. and 
10 per cent for secondary smelting ((97). p. 54). 

In addition to these changes, computerization and 
automation of plants has created a new aluminium 
industry. Facilities can be opcratd permanently, pot 
condition can be observed thoroughly and labour 
productivity has become high (98). The adoption of 
rationali1ation schemes has allowed production costs 
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to be cut by about 20 per cent between 19d2 3.nd 1986 
((63), p. 602). 

After the end of the short-term boom in 1984 many 
inefficient plants had to be closed down. Between 1984 
and 1985, 400,000 tonnes of capacity were shut down, 
the major part permanently. In Japan, the shut-down 
was most remarkable. Primary aluminium output fell 
by 96 pc: t.-cnt between 1980 and 1987, making Japan 
the world's !argcst importer of primary metal. In the 
United States, plants have also been written off, 
shifting manufacturer.;' balance sheets into the red. In 
contrast to the situation in Japan, however, these 
capacities remained on a stand-by basis, partly through 
management buy-out ((66), p. 600). 

In Western Europe tougher employment laws arc 
making temporary shut-downs more costly. Many 
national companies have a high degree of government 
involvement, and this has frequently hampered the 
closure of uneconomic plants. In one development, 
however. Alusuisse, has started considering whether 
some of its primary facilities could be changed into 
swing producers. These plants would only be activated 
during the summer months when energy is cheaper 
((99), p. 542~. 

Hand-in-hand with the shut-down of capacity in 
traditional producer countries has come the erection 
of new plants in bauxite- and energy-rich regions. The 
main countries and regions to benefit have been 
Australia. Brazil. Canada and. increasingly. Venezuela 
and Western Asia. In many cases. existing facilities in 
these countries needed to be impro\'cd in order to 
remain competiti\'c. Brazil, for instance. has been 
anxious to cut energy requirements for primary 
smelters. Furthermore. important technology devcl· 
opments. such as computerized process control. elec
trolyte control and decrease of current density. have 
emerged in recent years (( IOO]. p. 120). 

The recycling rf scrap has been encouraged. parti
cularly in traditi.mal producer countries. As may be 
seen from t~.blc IV.SJ. the share of secondary alumi
nium pro~Jction in total world aluminium output has 
increased from 21 per cent in 19!!0 to 27 per cent in 
1987. Moreover. greater emphasis has been placed on 
fabricating stages and new fields of application. 
Increased effort has been rut into the development of 



ne\lo· and imprn,·ed products. The key areas for 
increased use of aluminium scmi-manufactur.:s ha,·e 
been the construction. automoli\·e and packaging 
industries. The next section cO\·ers the recent changes 
in the latter two key areas. 

(a) Packaging 

Technological trends in packaging include mo,·es 
towards thinner foils and their increased use in more 
sophisticated. laminated. multi-material structures. 
Today. 18 to 30 per cent more packaging (by area) can 
be made per unit weight of aluminium than a decade 
ago [77). These improvements have been made possible 
through advances in high-speed rolling technology. 
including computerized shape and gauge control of 
foil. and impro,·ed metal quality and alloys. Metal 
packages arc increasingly used in areas \\·here a 
cosmetic surface appearance is required or a modest 
lc\·cl of barrier effectiveness is needed. 

(b) Automotfre industry 

The surge in fuel prices after the last oil price rise 
forced the automobile industry to take steps to reduce 
the weight of cars. Other measures. for example. lo 
lower air resistance and improve the efficiency of 
motors were also undertaken. Moreover. regulatory 
measures on safety and pollution control needed to be 
observed. As a result. performance of automobiles has 
already improved. but other measures still await 
implementation. One ~f these is the increased use of 
aluminium to help reduce car weight further. Currently. 
the share of aluminium in total material amounts to 
only 3 to 4 per cent, while that of cast iron and steel 
accounts for 74 per cent ([ 101). p. 210). 

On a life-cycle energy consumption basis. including 
manufacturing and direct and indirect fuel operating 
costs. aluminium typically requires between 25 and 
SO per cent of the energy demanded by steel and cast
iron parts ([77). p. 47). Other advantages. such as 
corrosion resistance. aesthetics and case of fabrication. 
have also contributed to the growth in aluminium use 
in automobiles. 

(c) Restructuring at the firm level 

All of the world's major transnational aluminium 
companies have been rethinking their strategics. Prim
ary material facilities have been closed down in 
countries with high energy prices, and big firms have 
directed their attention to semi-manufactures markets, 
often selling other parts of their businesses. As a result 
of mergers and acquisitions, new companies have been 
created. Hydro Aluminium. for instance, developed 
from the merger of ASV (Ardal og Sunndal Vcrk a.s.) 
and the aluminium division of Norsk Hydro, the 
largest Norwegian company. Created in 1986. Hydro 
Aluminium has become the largest Western European 
manufacturer of primary aluminium. with an annual 
capacity of 600,000 tonnes. Furthermore, with the 
acquisition of five Alcan plants in Western Europe, 
Hydro Aluminium holds the largest network of 
extrusion plants in the region ([I 02). p. 551!). 

Alusuisse, the Swiss company, has been culling 
loose from primary smelting while al the same time 

forward-integrating into specialized. high-value-added 
products and developing its chemical businesses. Its 
primary capacity has been halved to about 400.000 
tonnes per year. and many of its United States" 
operations have been shed ([ IOJ]. p. 57). 

KaiscrTech of the United States has sold its 
industrial and speciality chemicals businesses and its 
Western European aluminium operations. The restruc
turing measures at Alcan included the sales of five 
extrusion plants to Hydro Aluminium. Moreover. in 
1987 the company spent $95 million on research and 
development. excluding costs for new products and 
processes that have been directly developed in the 
plants. These expenditures have accounted for up to 
6 per cent of turnover ([80). p. 599). Alcan is currently 
halfway through a programme to expand and modernize 
its aluminium castir.g business in order to improve its 
capacity to supply North American \clluc-addcd ingot 
customers. The company has committed S 100 million 
to the programme during 1988 and 1989 ((104). p. 9). 

The French company Pcchincy also stresses it! 
downstream activities. The acquisition of the United 
States can manufacturer ANC (American National 
Can) boosted it to the number one position in 
packaging and gave it over 25 per cent of the United 
States can market ([105), p. 7; [106), p. 1). Down
stream activities currently account for over 50 per cent 
of the company's sales. while primary aluminium is 
27 per cent. Pcchincy is said to have pursued a 
strategy of maintaining its level of smelting capacity. 
but raising productivity. This has been done by 
allowing its share in large smelters with advantageous 
power supply contracts to diminish as the smelters 
expand ([ 107). p. 2). 

5. lndigenollS mantlf act•re in developing cowrtries 

The remarkable rise in energy µrices during the past 
15 years has encouraged aluminium production to 
move to energy-rich countries, which often also have 
huge bauxite reserves. As the construction of these 
mainly exp 1rt-oricnted primary aluminium plants is 
capital-intensive, ventures between local. in many 
cases State-controlled, firms and foreign partners have 
been set up. The arrangements arc mostly dcbt-to
equity conversions, and often involve agreements in 
which partners have to take a certain amount of the 
output, usually correlating to their share in equity. 
Japanese firms, in particular, have been trying hard in 
recent years to establish a foothold in promising 
markets, such as those of Brazil, Indonesia, Thailand 
and Venezuela, in order to secure aluminium require
ments. 

Measures taken by Governments anxious to attract 
foreign investors include tax cuts, favourable exchange 
rate conversions and provision of power at a price 
considerably lower than the local market price. On the 
other hand, Governments strictly cont.ol the domestic 
price of aluminium and fix it at a level below world 
market prices. As a result companies have been eager 
to export most of their output, leading to lack of 
supply in those countries. Furthermore, during recent 
years aluminium production has been affected by power 
shortages in many developing counlries. Domestic 
downstream facilities have been particularly hit by 
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lower prima~ metal output. as most of the companies 
hne to meet their foreign obligations first of all. 

The following sections will cover recent de,·el
opments. the current situation and the outlook for 
aluminium produc•ion in major producer countries ot 
the de,·eloping world. 

(a) v~n~=11~/a 

Venezuela has the most ambitious plans for con
struction and expansion of aluminium plants. Between 
1987 and 1988. output of primary aluminium should 
hue increased by 66 per cent to 700.000 tonnes. The 
1988-1989 growth rate should amount to 28 per cent. 
and that for 1990 is projected at 29. 7 per cent. As may 
be seen from table IV.63. l'Utput should reach almost 
1.5 million tonnes in 1992 and for 1996 the goal is 
2 million tohnes. If all these plans arc carried out 
on schedule. Venezuela will be the world's largest 
producer of primary aluminium by the year 2000. 

The use of debt-to-equity swaps has ensured that 
financing of the ambitious export-oriented projects 
has met little trouble so far. In particular. Japanese 
aluminium semi-manufacturers. anxious to secure 
their aluminium provisions. arc financing expansions 
as part of arrangements that guarantee ccrta;n levels 
of output over a number of years. Overall. however. 
the programme represents $6.5 billion of a broader 
fo;c-ycar scheme that call-. for investments of around 
$25 billion between 1988 and 1993. This sam is three 
times bigger than the total invested in basic industries 
at the height of Venezuela's oil boom in the mid-
1970s. Critics thus state that the programme is not 
economically \iablc. and that falling revenues from oil 
sales and depleted foreign exchange reserves will force 
the Government to call for a new round of debt 
restructuring talks ([87). p. l ). 

As the major pan of the aluminium industry is 
owned by the State. the Government lays down 
guidelines for the whole industry. The priority is to 
achie,·e vertical integration. Thus. investments are not 
only made in the construction and expansion of 
primary smelter capacity, but also in upstream facilities 
comprising bauxite mining and the production of 
alumina. Bauxiven, the State-owned bauxite producer, 
for instance, is going to invest $195 million in the Los 

Pijguaos mine. where large deposits of high-grade ore 
have recently been found. The Go,·ernment hopes to 
push the 1988 output of 700.000 !onncs to 3 million 
tonnes by 1990. At the end of the century. production 
is projected to reach 8 million tonnes per year ([ 104). 
p. 7). 

At the beginning of 1988, Venezuela inaugurated its 
first fully integrated aluminium operation with the 
production ofthe first alumina refined from Venezuelan 
bauxite. The Bauxiven mining operation has thus 
joined lnteralumina, Venalum and Alcasa in creating 
a large. low-cost integrated aluminium production 
facility. Prior to this. all bauxite for the industry ...,.as 
imported ((82). p. 8). 

The Government"s short-term expansion projects 
include the increase of Venalum"s primary aluminium 
capacity from 2SO.OOO tonnes to 456.000 tonnes by 
1990. By the beginning of 1989. technology upgrading 
had added 58.000 tonnes of capacity. and the last 
tranche of financing was secured. Japan "s Marubeni 
Corp. agreed to finance SIOO million of the total $600 
million expansion as part of a contract that 1111-ill give 
the Japanese company 400.000 tonnes of the smelter's 
output over eight years. Moreover. Marubeni plans to 
ship 60 to 70 per cent of Venalum"s metal to Japan. 
and to sell the rest on the South-East Asian market 
([108). p. 7). 

At Venezuela's second largest smelter. Alcasa, 
primary aluminium output will also be raised signi
ficantly. Between 1988 and 1990, capacity will be more 
than doubled, reaching a level of 384,000 tonnes 
([109), p. 122). In addition to the Alcasa and Venalum 
expansion, the short-term Government plan includes 
the build-up of a 180.000-tonnes-per-year smelter 
which is scheduled to operate at 70 per cent of 
capacity by 1990. The project is a joint venture named 
Aluminio Alam S.A. or Almasa, formed by Alcasa 
(30 per cent). Austria Metall (40 per cent) and 
Pcchiney (30 per cent). Debt-to-equity conversion will 
finance around $280 million of the total $660 million 
investment. The Almasa partners· metal take will 
match their equity, with Alcasa expecting to place its 
share in downstream joint ventures in Europe ([91 ]. 
p. 1). 

Another joint venture grouping State interests, 
ltalimpianti, Techir.t and a private Venezuelan com-

Table IY.63. bpualon plana of prl-rJ' almlni• capacity 
la v ... :111e1a aad Brazil, 1917-2000 
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Year 

1917 
19&& 
1919 
1990 
1992 
1994 
1996 
2000 

Pri .. ry al'lllliniua Percent•&• 
capacity, Venezuela increa•c 

(tOMH) 

420 000 
700 000 66.0 
191 000 21.0 

1 165 000 29.7 
1 494 000 2&.2 
1 607 eoo 7.6 
2 000 000 24.5 

Priaary al'llllini'llll 
capacity, Brazil 

(tOMH) 

169 000 

199 000 
1 214 000 
1 244 000 
1 254 000 
1 430 000 

Pe rem ta&• 
increase 

3.5 
35.0 
2.5 
0.1 

14.0 

~: "AlU11ini1111 rides the bull into the Rev Year", Metal Bulletin, 31 
Dcc .. ber 1917, p. 9.; "Venezuela accelerat11 expansion aaain, but corruption 
alle&ationa rock indu1try", (91), p. 1; and (73), p. 205. 
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pany. is to builJ a 360.()00-tonnes-per-year smeller in 
two !80.000-hmncs-per-year stages. The first will 
come on stream in 1991 and 1he second in 199:!. 
Called Aluyana. the complex is said to carry a 
S 1.4 billion price tag spread o\·er fi\-c years. Venalum 
may take an interest of 40 to 45 per cent. and 
halimpianti and Tcchint might share around 50 per 
cent \llrith the pri\"atc Venezuelan company. Another 
\·cnture. a 180.000 tonne-per-year smelter. might 
im·oh·c Alumax and Alusuissc ([ 110). p. 6). 

If all these expansion and building plans arc carried 
out. the Go,·cmmcnt will ha\-C to increase production 
of bauxite and alumina in order to maintain its target 
of reducing dependence on impons of these raw 
materials. The GO\-crnment plan. therefore, includes 
projects to increase the output of Bauxiven to 6 million 
tonnes per year by 1990 ((109). p. 122). Moreover, 
lntcralumina·s capacity 111oill be increased from 1.4 mil
lion tonnes in 1988 to 2 million tonnes in 1990. But the 
company is arguing for a further increase to 3 million 
tonnes in view of the huge expansions in the country"s 
primary smelting capacity. Venezuela will be forced to 
import alumina by mid-1991 ifthe additional capacity 
is not approved, company officials state ((76), p. 6). 

Although the country is curren•ly busy raising its 
primary smelting capacity. it is also trying to establish 
a foothold in downstream manufacturing. At the 
beginning of August 1988, Vcnalum agreed to buy a 
20 per cent stake in United States extruder Wells 
Aluminium. The undisclosed purchase price will be 
paid in metal urits. Vcnalum will supply meta! at a 
,·olume ranging between 40 and 60 per cent of Wells' 
needs ([ 111 ]. ?· 7). Foreign master alloy producers arc 
also trying to secure a foothold in the very promising 
Venezuelan market. 

In another example. Mctallurg formed a \"enturc 
with the local special steels producer Accrex. The 
company. called Alcacioncs Mctahirgicas Vcnczolanas 
or AMV. wants to start production of master alloys 
and manganese briquettes in the third quarter of 1989. 
Close to AMV is the Kawccki-Billiton 1.·cnturc with 
CVG. the Venezuelan State holding concern. and 
Alcacioncs No Fcrrosas. The company will be called 
Alloy,·cn and will hnc an initial capacity of 15,000 
tonnes. Start-up is projected for late 1989 ([112). p. 
15). 

(b) Brazil 

Brazil currently holds fifth place in world primary 
aluminium production. and stands fourth in world 
exports of unwrought aluminium. That makes it the 
biggest developing country producer and exporter of 
this metal. Backed uv by :?O per cent of the world's 
bauxite reserves. Brazil has expansion plans ~imilar 
to those of Venezuela; namely, increasing primary 
smelting capacity and strengthening the vertical inte
gration of the aluminium industry. 

Until 1990, primary production capacity will be 
ir.creased only moderately, but growth should reach 
35 per cent between 1990 and 1992. Up to the year 
2000, primary smelting capacity is forecast to reach 
1,430,000 tonnes per year. some 600,000 tonnes less 
than that of Venezuela (see table IV.63). 

In contrast to Venezuela, Brazil's aluminium industry 
is not dominated by State interests. However, State 
officials strictly control domestic prices, which are 

kepi al a lc\·el below world markel prices. Companies 
Jo ha\·c some ad,an1age in selling lo the local market. 
howc\·cr. as they arc allowed exemption of up to 

30 per cent from increases in electricity prices ([113). 
p. 5). Morc.:>\-cr. the country"s biggest company by 
tumonr. CBA-Brasilicra De Aluminio. is pri\"atcly 
owned. The i:ompan~· \!rants to push its smelting 
capacity from the current 170.000 tonnes per year to 
240.000 tonnes per year ([114). p. 3). 

The most ambitious Brazilian project under con
struction is the Albras primary smelter. Phase I 
currently allows production of 166.000 tonnes per 
year. but when tJhasc II is finished in 1991 capacity 
will amount to 340.000 tonnes per year. For the time 
being. nearly all of Albras' output is exported through 
its shareholders. and a similar arrangement is expected 
to come into operation upon completion of phase II. 
Brazil's State mining concern. CVRD. at present sells 
its metal take of 51 per cent mainly to Japan. 1'ith 
some sales going to the EEC. The Japanese share
holder Nippon Amazon Co., or NAAC. a consortium 
of 33 Japanese companies, takes 49 per cent of the 
output for sale in Japan. 

Alumina, the base material for primary aluminium 
smelting at Albras, has been imported until recently. 
Depressed prices in recent years made this a cheaper 
solution than new investments in an alumina facility. 
Construction of an alumina refinery, the Alunorte 
complex, was halted in 1986, after Japanese share
holders in the NAAC consortium voted to stop 
funding the project. With the recent hike in alumina 
prices. this project has become economically ,-iable 
again. It is understood that Japanese shareholders are 
discussing a resumption of the project with CVRD, 
and that a partnership with the Mineracao Rio do 
Norte or MRN. a bauxite mining company. is being 
discussed. Plans have been laid for MRN. where 
bauxite output is currently being expanded to 6.5 mil
lion tonnes per year. to provide Alunorte with their 
bauxite requirements. Alunorte will ship its alumina 
to Albras' pot-lines. thus creating a fully integrated 
aluminium operation in the Amazon ([ 112). p. 11 ). 

Moreo\"cr. a decision has been made to increa~ 
output at the Alumar smelter from the current 245.000 
to 328,000 tonnes per year. A third phase scheduled 
for start-up in November 1990 will be added. Full 
production has been proposed for March 1991. 
Billiton will provide the necessary investment of S270 
million and will take all of the new output. A further 
expansion to 380,000 tonnes per year could be effected 
if Billiton's partner in Alumar, Alcoa. decides to go 
ahead with its share of phase Ill ([ 115]. p. I). 

As in Venezuela. however. efforts arc being made in 
Brazil to erect downstream facilities. Reynolds Inter
nacional do Brasil is constructing a 700-million-units
per-year aluminium can plant which is due to come 
on-stream in late 1989. Some 20,000 tonnes per year 
of aluminium sheet is supposed to be supplied by 
Alcan Aluminio do Brasil ([ 116), p. 32). 

(c) China 

China, with an estimated output of 420,000 tonnes 
of primary aluminium in 1987, is the third largest 
producer among developing countries. just behind 
Venezuela. Like the big Latin American producer 
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countries. China has ambitious expansion plans. 
including the construction of primar~ aluminium 
smelters an1 alumina refineries !nd the impro\·ement 
and expansion of down,.tream facilities. The Qinghai 
smelter. hning an annual capacit~· of some 100.000 
tonnes. started production at the beginning of 1988 
and is part of a larger plan to make China self
sufficient in aluminium by 1990 [9J). 

China's semi-manufactures ha\·e been --eriously 
affected by a lack of ingots. Production fell to 36 per 
cent of aluminium fabrication capacity after the 
primary metal was di\crted lo experts lo support 
bank debt repayments ([ 117). p. 6). The targeted 
doubling of alumina and aluminium output by 1990 is 
thus essential for do•·nstrcam manufacturing. The 
Pingguo aluminium smelter in Guangxi is expected to 
produce 100.000 tonnes per year by 1990. At the same 
time the Zhengzhou aluminium smelter al Jiaozuo 
should reach an output of 200.000 tonnes and the 
Shanxi alumina refinery in Hcjin county is projected 
to produce 500.000 tonnes of alumina ((83). p. 13). 

In order to improve operating efficiency at the 
Southwest Aluminium Fabrication Plant or SAFP. a 
consortium of three Japanese companies signed a 
contract •;th China. For 1.500 million yen the 
Japanese firms •;ll raise the roiling milrs production 
rate from 30.000 tonnes per year to between 130.000 
and IS0,000 tonnes per year by late 1990 ([ 118). p. 13). 
Upgrading •ill soon also be effected at North China 
Aluminium where capacity will be raised from the 
current 5,000 to 10.000 tonnes per year. The improve
ment im·olves the installation of new equipment worth 
SS milli.)n bought by Zhoushenco. a joint venture 
company between Kobe Steel and China ·s non-ferrous 
metal organization CNNC. When the new equipment 
comes on-stream, North China will be the country·s 
largest foil-maker ([ 119). p. 7). 

(d) Western Asia 

The region's huge oil and gas reserves have allowed 
some countries, notably Bahrain and United Arab 
Emirates. to set up primary aluminium production. 
The oldest of these facilities, at Alba in Bahrain. 
where production started in 1971, is currently being 
revamped with capacity being raised from 180,000 10 

225,000 tonnes per year. Pcchiney and Hydro Alumi
nium arc candidates to provide smelting technology 
for this expan'iion. which is said to involve an 
investment of around $1. I billion, plus $400 million 
for a new power plant ([ 120). p. 9). 

In the United Arab Emirates, Dubai, where manu
facturing came on stream at the beginning of the 
1980s, produced almost 156.000 tonnes in 1987 ([99), 
p. 540). The Umm al-Qaiwain Emirate has approved 
the construction of an aluminium smelter with a 
capacity of 240,000 tonnes per year. The S 1.2 billion 
project called Umalco, where production is projected 
lo start up in 1990, will be financed by the Emirate 
and the International Engineering Consultants of 
Dubai to the extent of 51 per cent. A further 10 per 
cent will be held by China National Metals and 
Minerals Import and Export Corp. (China) and China 
Everbright Holdings Co. (Hong Kong), which will 
take 78,000 tonnes of the output every year. Further-
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more. Amari declared its interest in the project ((99). 
p. 540: (121). p. 12). 

The construction of another smelter to be located in 
Qatar is currcntl~· under study. The Gulf Organization 
for Industrial Consulting has completed a pre-feasibilit~ 
study on the construction of a SI billion. 200.000-
tonncs-per-year smelter and is seeking partners for the 
project ([ 122). p. 6). Qat:ir. with one of the world's 
largest gas rcseo·cs. i.> also to be the location for a 
second new aluminium smelter. which "'·ill be built by 
a consortion of in\·estors from China. the United 
Kingdom and the United States. The 240.000-tonncs
per-year project called Doha Aluminium Company. or 
Doha!, is projected to come on stream in 1991. Taking 
ad\·antagc of the cheap energy sources available. the 
facility will ha\·e its own power plant ([ 123 ]. p. 11 ). 

The Government of Saudi Arabia apprO\·ed the 
construction of a 220.000-tonnes-per-year smelter •·hich 
will be located at Yanbu ((124), p. 7). About 60.000 
tonnes per year from the $640 million aluminium 
smelter will be consumed domestically_ A rroup of 
Saudi Arabian and Gulf State corr.panics arc partners 
in the venture ([ 125). p. 9)_ 

(c) India 

India. Asia·s second largest producer of primary 
aluminium. has also been trying to raise its primary 
smelting capacity. preferably within integrated pro
jects. Aluminium output is forecast to reach 450.000 
tonnes between March 1988 and March 1989, which 
means an increase of nearly 62 per cent o\·er the 
corresponding period of the year before ([ 126 ]. P- 6 ). 
This significant upturn will be due to improved 
operating rates and capacity expansions. At the 
beginning of 1988. the second phase of the alumina 
plant of lndia·s National Aluminium Company was 
commissioned. Some 400,000 tonnes. from a total 
800.000 tonnes of alumina produced there. will be 
shipped to the company's own smelter to produce 
20,000 tonnes of aluminium. In order to avoid 
production disruptions from power shortages. Nalco 
has set up a 600 megawatt power plant. Meanwhile, 
the Bharat Aluminium Co .• or Balco. another govern
ment-backed project with USSR co-operation. reported 
a much improved output of 92.000 tonnes in 1987 
([ 127). p. 7). 

A 200,000-tonnes-pcr-year aluminium smelter is 
planned for Sindri in the bauxite-rich region of Bihar. 
The project. valued at I billion rupees (about S77 mil
lion). would be depcnden: on the d0wnstream devel
opment of the Mukunda coal fields and power
stations ([ 128). p. 13). 

6. M~tli11m r~rm 0111/ook 

(a) Cnn.tumpti011 

Aluminium will continue to play a major role in 
the materials market-place. but its applications will 
probably shift from use as an independent material to 
incorporation as a component of highly engineered 
material~. In developed countries, aluminium might 
lose its market share to plastics and advanced com
posites in its current key areas of construction. elec
trical transmission. transport and packaging, although 
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predictions arc difficult as aspects of rcc~ding ha\·c 
gained importance and. therefore. strongl~ reflect 
construction design and material selection. ~cw and 
stricter waste disp.•sal la\\ s will shift the n:sp.msibilit~ 
for waste disposal to producers. 

Fa'-"Cd with these de\·d,•pments. manufacturers will 
haw h• decide whether or not to e'.'lpand utili1ation of 
plasti'--s. bearing in mind that recycling of this material 
is still in its infanc~. hen if the application of 
aluminium docs shrink in some industries in dc:\cloped 
countries. it will certainly gain importance: in the 
materials consumption of dc\·doping countries as 
dortcstic demand for kc~ applications increases. Unlike: 
dc\.:lopcd countries. dc\·eloping countries will select 
traditional materials. such as aluminium. well into the: 
twenty-first century. In particular. countries that 
produce: aluminium in big quantities. like Brazil and 
Venezuela. will raise their 1c,·c1 of aluminium con
sumption [ 129). 

(b) Technological trends and ne"· product de\·elopment 

In dc,·cloped countries major threats to the utiliza
tion of aluminium will come fro"ll plastics and 
advanced composites. In Western Europe. for instance. 
the share of aluminium in middle-range automobiles 
will increase to 6.5 per cent by 1995. while that of 
plastics \lo·ill rise from iO per cent in 1985 to 13 per 
cent during the same period ([ 130). p. 270). By the: 
year 2000. aluminium components will represent 9 per 
cent of the ,·chicle. while plastics will constitute 15 per 
cent. The increasing use of these two materials will be 
ai the expense of cast-iron and steel. the share of 
which will ha,·c decreased to 60 per cent by the year 
2000 ([ 131 ). p. 170). 

For some car components. aluminium is the pre
ferred material. and its use will increase even more 
during the next few years. In Western Europe. for 
instance. more than 70 per cent of radiators arc made 
of aluminium. In lhc United States this share is 
rapidly growing. and in Japan a start has been made 
[I :2]. The largest single opportunity for near-term 
weight reduction is the replacement of cast-iron engine 
bl,>eks with those of aluminium alloy. But also 
radiators. bumpers and various body and drive train 
components will be made increasingly of aluminium. 
as there is hardly another material that matches its 
rccyclabilit y. 

As new materials and manufacturing methods arc 
developed by the aluminium industry to reduce weight 
and combat high fuel costs. light aluminium alloys 
might re-establish the: importance aluminium once had 
in aerospace: applications [LU). The emergence of 
super-purity aluminium is also a notable development. 

In packaging. the most serious compctiti,·e threats 
come: from sophisticated multilayer coc:xtruded pro
ducts with special incorporated barrier films such as 
ethylene vinyl alcohol or polyvinylidene chloride:. In 
this market. however. the rc:cyclability of aluminium 
again gi,·c:s it a compc:titi\e edge:. As the: industry 
continues to develop new manufacturing tc:ch:iiques 
and new materials containing aluminium. prospects 
for continuing new applications seem to be bright. 

One: c:iiample lies in the field of energy conservation. 
leading lo the development of the continuous casl 
system. New flexible packaging structures also recei..,ing 
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increased attenti••n include hot-fill and asccptic 
packages and new systems for atmosphere packaging of 
fot•d pwducts. The pharmaceutical industr~ is also 
prmiding substantial growth in uses such as tampcr
C\ idcnt seals. Packaging applications for juices. s~rups 
and wine. using foil or mctalliJ'..:d plastic laminate 
structures. also promise increasing utili1ation of alum
inium. The growing use of microwa\·e o\·ens has 
led to sc\·eral new inmwati\·c: aluminium-containing 
packaging systems. \lorcm·cr. packaging tcchnolog~ 
is extended into non-ctm\·cntional fields. In the United 
States. large-scale: flexible: solar collectors. hascd on 
laminate packaging tcchnolog~·. arc currently being 
de\·c:lopcd [77). 

In general. downstream production will be compu
terized from the: drawing office:. using CAD/CAM. to 
the: manufacturing process. Herc:. computerized robot 
monitoring and control 111.·ill increasingly be used. lead
ing to completely computerized design and production 
processes. 

(c) Aluminium recyc/in.~ 

Metal recycling. in general. has been pursued for 
murc than a thousand years. thanks to the ability to 
reproduce stable: quality. The aluminium industry will 
process c:\·c:r-growing \·olumes of aluminium waste and 
scrap in order to sa\·c: energy and raw materials and to 
release waste: deposits. O\·c:rall. aluminium recycling 
reached a le\·cl of 34 per cent in 1986 ([ 134). p. 487). 
The recycling rate is calculated by di,·iding the 
amount of scrap used by the current lc:,·cl of alumi
nium consumption. The: rate looks rather low. but it is 
actually distorted by the fact that while consumption 
has been rising rapidly. reuse is still rclati\·cly low 
because most output has gone into producing con
sumer durables with a relati\·ely long life-span. The: 
recycling rate figure will thus be adjusted in years to 
come. when aluminium scrap from capital and con
sumer durables enters the recycling stage. For some: 
consumer goods recycling rates reach 90 per cent. 
Aluminium scrap from motor \·chicles. for instance. 
is recycled at this lc\·cl ([ 128). p. 17). Another 
sector where: recycling has been growing recently is 
the be\·cragc: can market. Energy requirements for 
secondary production amount to only 5 per cent of 
those necessary to make: the same can from bauxite 
(( 135). p. 17). 

The world-wide: recycling rate: for be\·cragc cans is 
currently 48 per cent. with significant diffc:rc:nr,cs 
between countries. as reflected in table IV.64. The: 
major problems occur in setting up efficient collection 
schemes. Aluminium market penetration is already 
well developed in the United States. Canada. Japan 
and Australia. In Western Europe. aluminium's share 
varies greatly between countries. ranging from 15 per 
cent for the federal Republic of Germany to 100 per 
cent for Sweden and Greece. Across Western Europe. 
however. c:ffors arc being made to improve recycling 
rates by installing economically viable collection 
schemes. The: measures. taken partly by industry and 
partly by Governments, reflect the growing awareness 
of the need to conserve natural resources. It has 
become obvious that only good recycling rates coupled 
with efficient collection schemes will prevent Govern
ments from impo"iing heavy taxes or mandatory 
deposits. 
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OU..r....,.1......, 
Latia -rica I0.90 2.93 -0.91 1.77 2.CT 
as;.-1 Sl.00 0.00 150.Gi) 1.16 0.6C 

Tota 1 .. rt hi' C CCC.70 7.77 31.S9 97.0I 96.19 
Total Soa~ 133.90 1.75 30.13 2.92 3.11 
Total ... 1 ... / c 571.60 7.SI 31-ll 

~: (67} ..... (61). 

t/ £oclud;119 Cltfttrally pl-4 K-iH. 
!!/ bcludi119 Cilia&. 

E. Weariag apparel (ISIC 322)* 

I. Global c011s,,,,,ptio11 

In 1986 the estimated retail \·alue of apparel sales 
on a global basis was S43.3 billion. compared \l>ith 
estimated sales of S396 billion in 1982. an increase of 
2.25 per cent per year. The apparel consumption rate 
was slightly higher than the total population growth 
rate of I. 73 per cent. The estimated breakdown of 
retail sales between developed and dc\·eloping coun
tries was. rcspecti\"ely. 62 per cent and 38 per cent. in 

•t:slDO aclmowlc:dscs 1he ,.,n1ribu1ion of Jordan P. Yale. 
Prcsidcnl of the S1a1is1ikon Corporalion. Eas1 Sorwich. New York. 

1975 16 076 
1980 17 876 
1911 17 )20 
1912 16 526 
1913 17 502 
1914 17 919 
1915 18 965 
1986 19 963 

Popu 1 atl on I i109r
( all Hons) per capita 

127 14.26 
173 15.24 
181 14.66 
190 13.19 
191 14.61 

1 207 14.15 
1 215 15.61 
1 230 16.23 

9 S42 
12 631 
13 lOS 
1) 507 
13 916 
14 721 
15 145 
IS 615 

1986. and 64 per cent and 36 per cent in 1982. The 
dominant apparel retail centre of the world is the 
United States. which. with only 5 per cent of the 
world"s population . .accounts for ;:. disproportionate 
share of world apparel reta!! sales. estimated at 30 per 
cent in 1986 and 26 per cent in 1982. This is also why 
1he United States is the single most important apparel 
export destination in 1he world. When all de\"eloped 
countries arc taken together. apnarel fibre consump
tion. expressed on a per capita basis. is usually more 
than 3.5 times the consumption rate of the de\·eloping 
countries. Table IV.65. which presents consumption 
data in agg.-egate and on a per capita basis. shows that 
apparel consumption is increasing. Table IV.66 shows 
that dc\"eloped countries have larger absolute and per 
capita apparel consumption rates. 

PopulatlOft ltl109r
(ai1Hons) per capita 

2 911 3.28 
3 229 3.91 
3 296 4.04 
3 381 3.99 
3 450 4.03 
) 510 4.111 
) 603 4.20 
l 692 4.2S 

Con1U11Pt ion 
(103 t-s> 

2S 618 
30 Sil 
30 62S 
30 03) 
31 419 
32 639 
34 111 
3S 648 

Vorlcl 

Population 
(aillions) 

4 338 
4 402 
4 4n 
4 S71 
4 648 
4 726 
4 •13 
4 197 

6.34 
6.9) 
6.14 
6.57 
6.76 
6.91 
7.09 
7.28 

~: f'oocl &fld Atrlcultur• Ort&"lr.tlon of tlle United Nations, ltor!cl Appart! f!brt Sury'Y 1915 <•-· 1915); and 
StathtlkOft co,.,.ratlon. 
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1975 
19111 
1911 
1912 
1913 
1914 
1915 
1-

T .. le IY.66. "9r14 .,.._1 fiW. ~ti•_., 
-lAU• .. u-. 1'1!>-lWi 

(,.rnnt.,. 4istrillvtion) 

!!rtl""' cl!P!triu 
Coa-tion '-lati ... 

Drfl•i!I CW!trits 
Cons-lion P-lation 

62.75 25.91 37.25 74.0Z 
51.51 26.65 41.42 73.35 
56.SS 26.31 41.45 n.62 
SS.03 26.03 44.97 73.97 
55.71 25.11 44.29 74.23 
54.90 25.54 45.10 74.46 
55.60 25.24 44.40 74.76 
56.00 ZS.12 44.00 74.18 

sho"s lhe apparel work-force in selected countries 
around lhe w.irld fo1 the years 19l<O lll 191'17. 
Generally. lhere has b' en a decline in lhe apparel 
work-force in dc\·eloped counlries. In some ca'ies lhe 
decrease has been significam (as in France. lhe 
Federal Republic of Germany. haly and Uniled 
Slales). while in olher cases lhe decline has been 
modesl (such as in Japan). In a few cases. lhere has 
beeil some increase in the size of lhe apparel work
force. as in Denmark. Greece. and Soulh Africa. 

~= Statisti•on Cerporati .... 

Apparel employmenl and capacily in developing 
counlries have increased. while in developed coumrics. 
lhey ha\·e declined. However. lhal decline was offsel 
in lhc Uniled Slalcs by producli\·ity increases of 4.7 per 
cenl .,er year fror.t 1980 lo 1987 (sec lable IV.68). The 
growlh rale is higher lhan lhe nerage for manu
faclUring induslry in general. Produclivily ralcs for a 
few olher key apparel-producing counlries and areas 
indicale mixed trends. While the Republic of Korea 
and T1iwan Province experienced a 5.4 per cent 
producti\·ity impro\·ement in 1985, Hong Kong had a 
reversal of - 3.4 per cent during the same period. 

1. Global prodllctio11 

(a) Production capacity and employment 

The employment le\·cl in lhe apparel induslry could 
be laken as a basic indicalor of capacily. Table IV.67 

Table IV.69 shows that apparel employmem in the 
South surpasses that of the !'forth. Thi~ is due lo lhe 

Table IY.67. l:.pla,_t la the apparel lDduatry, 1910-1917 
(Thousand•) 

Country or area 1910 1911 1912 1913 1914 1915 1916 

m 
Belaim 32.8 31.8 30.4 30.6 
D-rk 16.l 15.3 16.2 16.4 17.1 17.9 18.0 
France 251.3 237.1 237.2 226.2 215.4 207.0 200.0 
Ger11a11y, Federal 

Republic of 248.8 230.0 209.7 193.9 191.1 188.4 185.5 
Greece 69.0 
Ireland 16.0 17.7 17.0 
Italy 213.0 207.0 202.0 194.0 113.0 179.0 174.0 
Retherlanda 17.1 14.0 12.6 11.8 10.5 10.5 10.5 
Portuaal 73.0 69.5 66.9 66.5 67.l 67.1 67.1 
United Un1dot1 241.8 217 .5 210.3 227.0 226.0 232.0 235.0 

!2'1H:[ llm!H 
Austria 33.2 31.9 30.3 29.2 29.0 28.6 27.8 
Finland 34.6 32.0 32.0 30.8 30.6 29.4 28.5 
Rorvay 7.1 6.4 5.7 5.2 ~.6 4.7 4.3 
Sweden 13.2 12.1 11.2 11.3 10.2 
Swiuerland 17.6 16.4 15.2 15.0 15.0 15.5 15.5 

Alli lad g,llDll 
Australia 71.0 67.0 

3 ooo:o•' China 
Bona lona 276.3 
Japan 399.3 317.3 391.8 415.9 418.1 417.2 418.0 
Republic of lorea 361.0 382.l 313.4 314.4 313.9 393.6 397.1 
Taiwan Pro•ince 128.6 132.3 145.0 151.1 157.4 
Turkey 

llil''b Allccl" 
United Statea 1 079.0 1 060.0 911.0 914.0 1 003.0 94S.O 931.0 

At.till 
South Africa 150.0 

1917 

196.0 

177 .5 
69.5 

170.0 
9.7 

225.0 

27.0 

10.1 
14.9 

71.6 

391.0 

53S.O 

93S.O 

155.0 

~: International Apparel F~deratlon; Taiwan Textile Federation; Hona 
Kona Cenaua and Statistic• Depart•ent; Korea Federation of Textile lnduatrlea; 
United States Bureau of Labor Statlatlca; British Clothtna Industry 
Association; and Statlatlkon Corporetton. 
1/ Eatl•ated. 
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Table IY.61. Tile Statlatllton UDlted State• 
apparel product J .rt ty index 

(191~-~00) 

Year 

1910 
1911 
1912 
1913 
1914 
1915 
1916 
1917 

ProcluctiYlty 

100 
105 
115 
119 
123 
131 
135 
131 

1!21S: The Stathttkon proclucthtty index 
aeasures the value of apparel aoods shipped, 
on a per-eaployee basis, by the aaraent 
industry. The value of shi1111ents are 
expressed in constant 1912 dollars. 

labour-intensi\"e nature of the manufacturing process 
and to the fact that the industry. in most cases. ;~ 
export-oriented and thus a hard-currency earner. 

(b) Capacity utili:ation and expansion plans 
in selected countries and areas 

Statistical data on capacity utilization rates for 
sewing machines or other equipment and on expan
sion plans in the apparel industry are difficult to 
compile. Some trends can be extrapolated. li.lwe\"er. 
In the United States. for example. increased domestic 
production is mainly attributable to the quicker 
response of the manufacturer to market trends. The 
creation of pri\"ate labels pro\"ides added impetus to 
the production increase. Capacity utilization rates 
appear to ha\"e increased. and capital expenditure on 

new plant and equipment is being maintained at 
higher le,·els " 'ln in pre\·ious years. For example. 
capital in\"est ·ncreased from $391 million in 1974 
to S608 millil. ,980 and St-97 million in 1985. 

China. In the past. the Gm1emment of China 
decided not to support the expansion of the domestic 
apparel industry as it 1A1as internally oriented and 
therefore not a hard-currency earner. In addition. 
since many consumers patronized their own tailors. 
there was no need for formal large apparel organiza
tions. That situation is expected to change in the 
coming years. with the Government supporring the 
expansion of the apparel industry in order to pro\·ide 
the clothing needed for an expanding population. 

Japan. Both the domestic apparel and textile 
industries of Japan arc facing increased competition 
from nearby developing countries and areas such as 
Hong Kong, Republic of Korea. and Taiwan Prm·ince. 
A relatively recent problem has been the increased 
value of the yen. which has made Japanese apparel 
products more expensive in the international market 
and imports more attracti\·e. The Japanese apparel 
industry seems to have excess capacity at present. and 
there arc limited plans for expansion. 

Hong Kong. In recent years the domestic apparel 
industry in Hong Kong has been losing personnel to 
higher-paying domestic industries and operating. and 
as a result. below capacity levels. unable to fill its 
export quotas. New investments are targeted towards 
imprm·ements rather than capacity expansion. 

Republic of Korea. The domestic apparel industry 
is fragmented. with many small family-owned firms 
working on a contractual basis for larger firms. In an 
attempt to cope with wage increases. apparel manage
ment is investing in the upgrading of equipment. 

Table IV.69. Apparel e11PlOJ11eDt chall&es, 1910-1917 
(Thousands) 
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Country or area 1910 1917 

Worth 
Franca 251.3 196.0 
Garaany, Federal lepubllc of 241.I 177.5 
Japan 399.3 935.0 
United Unadoa 241.1 224.0 
United Statell 1 079.0 935.0 

South 
China 3 ooo.o•' 
Rona ICona 276.~/ 
Republic of ICoraa 361.0 397.1 
Taiwan Province 157.4'' 
Turkey 535.0 

~: International Apparel Federation; Taiwan Textile 
Federation; Rona ICona Cenaua and Statistic• Departaent; 
ICorea Federation of Textile Induatriea; United States 
Bureau of Labor Statistics; Britiah Clothina Industry 
Association; and Statlstlkon Corporation. 
1121J: Apparel e111ployaent fi1ures for Brazil, India, 
Pakistan, USSI and soae other countries, believed to 
be blah, are not available. 
1/ Estlaated. 
~I 1915 fiaure. 
'' 1916 fi1ure. 



Tail\ an Pro1·inn·. Traditionally. the apparel industry 
of Taiwan Prmim.:e has produced on a contractual 
basis; that is. an O\"Crsc:as firm wo!!ld provide the 
design specifo:ations and a domestic firm would 
produ1.-e the goods. In recent ~cars. allemplS have 
been made by the local industry to dc\·dop its own 
designs and pr,>duce higher-value-added garments. 
The industry is bclie\·cd lll ha\·e a strong capacit~ 
utilization rate. 

(c) Production trt•nds 

Domestic apparel production trends in selected 
countries (subject to a\·ailability of data) arc reflected 
in table IV.70. which shows that production has 

declined in most of the smaller Euro~an countries 
and increased in a number of large countries such as 
Canada. France. Federal Republic of German~. United 
Kingdom and United States. Apparel production in 
Japan seems to hnc been declining. while it has been 
increasing in de\·cloping countries and areas such as 
Hong Kong. Republic of Korea. Taiwan Pro\"incc and 
Turkey. In monetary terms, in almost e\"ery case (with 
the exception of Norway) the dollar \'alue of the most 
recent production is higher than in earlier years. 
Certa•n countries. such as Japan. arc producing higher 
value-added apparel, and the same trends seem to 
hne emerged in many developing countries. 

Table IV.71 shows estimz!~d wholesale \'alucs of 
apparel shipments in th.! global market in selected 
years. 

Table IV.70. Inda of apparel productlua trenda la 
aelected couatrlea and area•. 1985-1918 

(1980al00) 

Couatry or area 1915 1916 1917 1911 

Austria 94 95 93 89 
Bela Ila 92 ( 1.1) 97 ( 1.5) 92 100 
Deimark 126 ( 0.7) 119 ( 0.9) 102 ( 1.0) .. 
France ( 7.1) ( 9.0) (11.0) 
flaland 106 ( 0.9) 102 ( 1.1) 94 .. 
Genuny • Federal 

Republic of 12 c a.9) 12 (II.I) 77 (14.5) 72 
Greece .. ( 6.0) 77 71 10 
Ireland 96 ( 0.4) 104 ( 0.5) 96 9(, 
Italy 96 ( 6.6) 99 ( 9.2) 97 (12.0) 
lfetherlanda 71 ( 0.5) 77 ( 0.7) 76 c o.a) )7 

Borvay 10 ( 0.2) 82 ( 0.2) 72 ( 0.2) 63 
Spain .. 115 84 14 
Sweden 75 74 71 69 
United l:in&dOll 110 ( S.6) 112 ( 6.3) 110 ( 1.4) 113 
Turkey ( 1.9) 
Canada 100 101 103 103 
United Statea 100 (32.0) 103 (.12.5) 107 (34.0) 109 
Republic of 
l:orea 111 

Japan 111 (20.0) 109 (25.5) (31.4) 
Taiwan Provine• ( J.9) ( 5.9) 
Rona l:ona 

(1912•100) lOi 124 

~: OECD indicator• of induatrlal actlvtty; data in parenthaaea frOll 
international Apparel Federation, Yearbook 1911; data for 1911 eatt .. ted by 
Statiatikon Corporation. 
112lc: Fiaurca in parenthcaea indicate production in billiona of dollara. 

Tabla IY.71. Vbolaaala Yalac of apparel alalpmaata 1 1912 aad 1916 

Real on lHZ 1116 
(bllllona of ( percmuac) (bllllona of (percanta&•) 

dollara) dollara) 

lforth 135.7 60.2 144.4 51.0 
South ...IL! ~ .lQ!..l ....!L.11 

Total 225.6 100.0 249.l 100.0 

lall1": Statiatlkon Corporation. 
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While still much gn:ater than that of the South. the 
share l)f the '."Llrth is declining. anu the South is 
expected to continue to expand its production and 
distribution. For instance. according to a statement b~ 
the ~1inistr~· of Textile Industry of China ··. . . At 
present. the a\·eragc Chinese person consumes 3. 7 kilo
grams of textile goods a year . . . China aims to 
increase the figure to about 5 kilograms per person by 
the year 2000. "([ 136]. p. I). If that goal is achic\·cd. it 
will represent a net consumption increase of 1.3 kilo
grams per person. For an estimated 1.-i billion people. 
the net increment will amount to 1.82 million tonnes. 

Table IV.72 list the \11or1d·s 10 largest produ~cr 
countries and shows how developed countries dominate 
world apparel producti.>n. largely thanks to captive 
markets and nailability of resources. 

J. Comparotw~ oppar~I prodaction costs 

(a) Wages and comparatfre cost 
of apparel manufacture 

Comparative hourly wage rates for a selected group 
of dc\·cloped and dcvclop;ng :ountrics or areas, arc 
shown in table IV.73. Among developing countries. 
China had the lowest rate at S0.29 (including fringe 
benefits). and Taiwan Province the highest at S3.23. 
The wage rates of China and Taiwan Province were. 

respccti\·el~ . .i.o.i per cent and .i5.5 per cent of that of 
l'nited States. In all cases. the leading dneloping 
countries had houri~ wage rates which \\ere less than 
half that of the United States. 

Labour-cost ad\·antages are offset. howe\·er. by 
other clements of the final garment cost. such as 
material supplies. overheads. distribution and other 
costs. 1A.hich cause the major direct labour-cost benefit 
of dc\·eloping countries to decrease. The final cost of a 
garment will include fibre raw materials. yarn. fabric. 
dyeing and finishing. garment-cutting and sewing. 
trimming. shipping. tariff. wholc!"aling and retailing 
costs. as reflected in table IV.74. which shows the cost 
of manufacture of trousers in the United States and 
the Republic of Korea. Table IV.75 compares costs in 
the two countries given in table IV.74. on an aggregate 
basis. The comparison assumes United States costs to 
represent the bcse value of 100. with reference to 
which the de\·ia•1on of costs in the Republic of Korea 
is measured. Table IV.75 shows that the net overall 
yarn cost favours the Republic of Korea because of 
the advantage of that country in the two specific areas 
of labour and depreciation costs. Those same advan
tages combined "ith that of yarn cost mean that the 
total grey fabric cost of SO. 757 also favours the 
Republic of Korea. 

The ;ost of converting the fabric into women·s 
trousers tn the Republic of Korea is S8.3. compared 

Table IV.72. Vorld'a to~ 10 apparel producer•, 1917 
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Country or area 

United States 
Japan 
China 
USSR 
India 
Germany, Federal Republic of 
Italy 
France 
United ltlngd011 
Taiwan Province 

lati .. ted production 
(billion• of dollar•) 

34.0 
31.4 

14.5 
12.0 
11.0 
8.4 
5.9 

~: International Apparel Federation; and Statiatikon Corporation. 

Table IV. 73. Bourly vagea ht. the apparel industry 
of aelectecl countri•• aad ar ... , 1917 

Country or area 

China 
Hong t:ona 
lepubllc of Korea 
Taivan Provine• 
United Statea 

IHic vaaea 
(dollar•) 

0.23 
1.65 
1.7& 
2.20 
5.47 

~: Statiatiknn Corporation. 

Fringe benefit• and 
other coat• aa percent•&• 

of baaic rate 

25 
14 
45 
47 
31 

Effective 
vagea 

(dollar•) 

0.29 
1.88 
2.58 
3.23 
7 .17 

I I I II 



Table IV.74. eo.,arathe .anufacturlq coat• of-·• trouaera 
ln the Uaitecl Statu and the Republic of Eorea 

(Dollars) 

I tea 

A. Yarn co~t (dollar• per kiloaraa) 
Wute 
Labour 
Power 
Suppllu 
Depreciation and interest 
Rav .. teriala (cotton) 

Total 

B. Grey (unfinished) fabric coat 
(dollars per yarclA/) 

Wute 
Labour 
Power 
Suppllu 
Depreciation and intereat 
Yarn llUlufacturlna 
Rav .. teriala (cotton) 

Total 

C. Apparel coat 

Basic fabric coat of 2 yardaAI 
per aament 

Llnina 
Dyeina and finiah 
Trl-lq, lipper, buttons, 
pleatiq, elutic and bindiqa 
Labour 

Cuttina 
Sevlq 

Overhead• 

Total 

D. Wholeaalina 

Groaa profit 
Iaport expenaea 
Shlpplq 
Quota 
Tariffs, charaea and coaaiaalon 

Total 

B. Retaillna 

Mark-up at 45 per cent 
of retail price 

Mark-up at 31 par cent 
of retail price 

Retall price 

Total 

~: Statlatlkon Corporation. 

United States 
(baae •alue) 

0.097 
0.337 
0.099 
0.036 
0.357 
1.345 

2.:no 

0.011 
0.197 
0.047 
0.042 
0.200 
0.172 
0.251 

0.927 

l.1sll' 
0.70 
1.00 

1.50 
4.20 
3.00 
1.20 
0.93 

14.31 

2.04 

12.22 

10.00 

22.22 

32.22 

Republic 
of lorea 

0.114 
0.091 
0.156 
0.036 
0.256 
1.555 

2.209 

0.021 
0.046 
0.071 
0.056 
0.151 
0.122 
0.290 

0.757 

i.su:l 
0.57 
1.10 

1.60 
3.15 
2.25 
0.90 
0.40 

11.41 

0.83 

25 per cent 
2.29 

11.46 

7.02 
11.41 

25.50 

IA1Aa: In addition to the coat of the laported apperel, the follovlna co1t 
factors ahould be includad: forelan ahopplna trips; coat of lnteraediarlea; 
tyina aonlea for an ext91111ive period of tiae; loal•tlcal coats (varahoualn1, 
ahlppln&, Inventory, packa1ln1 and tickets); and areater .. rk-dovna on 
laported aerchandlae due to the Inflexibility or alov turnaround of 
.. rehandlae ordera. 
1/ 1 yard • 0.91 aetrea. 
~/ 2 x 0.927 • 1.154. 
~/ 2 x 0.757. 1.514. 
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Table IV.75. Comparlaon of coat eatlllatea for the ... ufacture 
of-·• trouaen ln the Ulllted States 

and the lepullllc of Korea 

I tea 

Direct vagea 
Total yarn coat per 

yard&/ of fabric 
Total 1re7 fabric coat 

per yard,&/ of fabr~c 
Total 1arment coat 

(includint. iiniahe( 
fabric, trillllinas, 
cuttina, aevlna and 
nerhud coata) 

Vbolesale price 
(includina United States istpOrt 

tariffa, ahil>PlDI coata 
etc.) 

tbeoretlcal retal\ price 

~: Statiatilton Corporation. 
al l yard • 0.91 metres. 

with $ I0.2 in the United States. The next major cost 
item is distribution, including wholc:;ale and retail 
mark-ups. On the basis of those two costs, trousers 
produced in the United States will be retailed at 
$22.22 and those in the Republic of Korea at $18.48, 
approximately 17 per cent less. Table IV.75 reveals 
that the major competitive advantage of the apparel 
industry in the Republic of Korea-its lower wagcs
dissipatcs as the conversion process moves from the 
raw materials to the garment stage, and then to the 
final retail price. From a wage level equal to only 
36 per cent of that of United Sta:es, the total cost of 
producing a pair of women's trousers in the Republic 
of Korea rises to 82 per cent of that of the United 
~.tatcs. At the wholesale level, the garment delivered at 
a United States port will include expenses S\•ch as 
tra~~;>ort, insurance and tariffs. At that point the 
Republic of Korea's total manufacturing cost climbs 
to 94 per cent of that of tile United States, representing 
only a 6 per cent cost advantage over a similar 
garment manufactured in the United States. At the 
final retail level, the cos,t advantage of the imports 

Covntrv 
United State• Republic 
(baae •alue) of Korea 

100 
100 

100 

100 

100 

100 

0.36 
0.71 

0.12 

0.12 

0.94 

0.13 

increase to 17 per cent. However, the saving might not 
be realized by the consumer, since the retailer might 
choose to take greater mark-ups or profitability. 

(b) Hidden manufacturing costs 

Developed countries often bear costs arising from 
compliance with government regulations. Even that 
negligible amount has not yet been matched by 
developing countries, although most arc expected in 
future to adopt similar pollution control legislation, 
thus increasing their costs. Table IV.76 lis•s invest
ment and operating costs of pollution abatement in 
the textile mills in the United States, expenses which 
arc estimated to add less than 0.5 per cent to textile 
costs. 

(c) The drive for lower costs-remote sourcing 

To gain competitive advantage, many firms in the 
North will combine the marketing expertise available 

Table IV.76. Capital espendlture and vperatlna coat• for pollution 
abatement in United State• teztile •ill• 
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II II I 11 I I 

Year 

1911 
1912 
1913 
1914 
1915 
1916 

Capital expenditure 
(allllona of dollars) 

41.0 
22.0 
11.7 
20.9 
25.0 
25.0 

~: (137), pp.3-25. 

Annual operatln1 coats 
(•llllona of dollars) 

101.5 
74.1 

101.1 
122.2 
141.9 
162.0 



in a given country with the labour cost ad\·antagc of 
another. The most important managerial decisions 
concerning. for instance. garment design. marketing. 
distribution. pricing and brand name arc made by <he 
firm in the North which often has capti\'e manu
facturing facilities or sub-contracts with firms in 
developing countries. Such a relationship deprives 
dc\·eloping countries of the ability to design garments 
on their own. one of the most important ingredients in 
the commercial success of an apparel firm. The 
following legislation affects the textiles and apparel 
industries in the United States: Cotton Dust Standard 
( 1980); Noise Abatement Standards ( 1983); Hazard 
Communication Standards ( 1985); Apparel Flam
mability Regulations; Hazardous Waste Rules ( 1980): 
Effluent Guidelines ( 1979); Air Pollution Regulations; 
Superfund ( 1986); Revised Formaldehyde Workplace 
Exposure Standard ( 1987); and New Source Perfor
mance Standards for Industrial Boilers ( 198?). 

Sourcing is used extensively. Although statistical 
data arc lacking in this field, it is possible to draw 
conclusions from the limited available evidence. A 
survey { 138] of United States apparel companies 
revealed that 60 per cent of respondents were sourced 
only in ttie United States. and 40 per cent on a 
combination basis. that is, in the United States. under 
tariff item 807 A. and abroad. The smaller group of 
respondents broke down into companies that combined 
sourcing in the United States with tariff item 807 (27 per 
cent). with foreign sources (38 per cent), or with both 
(35 per cent). 

Section 807 A of the United States Trade Law ( 1986) 
allows the importer to pay tariff only on the value 
added to apparel imported from a Caribbean country. 
Thus a domestic garment manufacturer would ship 
fabrics wo\'cn and cut in the United States to a 
Caribbean country (such as Bahamas. Dominican 
Republic, Haiti and Jamaica) for assembly, and then 
ship the goods back to the United States. An 
r.stimatcd 10 per cent of all United States clothing 
imports are tariff 807 A items ([ 139], p. 120). 

Other countries that use foreign sourcing are China 
!primarily in fabrics). Federal Republic of Germany. 
Japan. Italy and Netherlands. Quantitative data for 
these countries are not available. 

(d) Shifts inforeixn dirtct inve.uments 

In recent years, particularly since 1985, there has 
been a significant shift in the flow of foreign direct 
investment in the textiles and apparel industry. Basically 
the flow of such investment from developed to 
developing countries is being reversed. Total foreign 
investment in the :extiles and apparel investment 
industry in the United States, which was $490 million 
in 1985. increased to an estimated $1 billion in 1987. 

United States investment abroad may be declining 
for the following reasons: the quality of garments 
produced in developing countries is difficult to moni
tor; the benefit of low labour wsts, the single most 
important advantage of developing countries, dissipates 
after transportation costs, tariffs. quotas and other 
factors are taken into account; and, given the current 
high interest rates, it is becoming less attractive to tie 
up capital overseas for long periods. 

Significant changes arc also taking place in Japan. 
Foreign im·estment by Japanese firms in the textiles 
and apparel industry is declining. and much of that 
investment has become countcr-producti\·c. Host coun
tries in the de\·eloping world used joint \'Cntures as 
stepping-stones to de\'elop their own industries and 
c\·entually become export threats to Japan. A case in 
point is the Republic of Korea. which has increased its 
textiles and apparel exports to Japan. Some of the 
changes taking place in major apparel-manufacturing 
developing countries and areas are described below: 

Tai'll·an Province. The liberalized foreign exchange 
policy of Taiwan Prm1nce has encouraged its firms to 
invest in overseas plants in both developing and 
developed countries. Investment in developing coun
tries is designed to take advantage of lower costs and 
offset United States import quotas. Taiwan Province 
firms have also recently b:en investing in the United 
States. Management believes that whatever it loses in 
terms of labour-cost advantage will be offset by its 
proximity to market, local design and finishing facili
ties as well as by the elimination ,.f tariffs and import 
quotas. 

Hong Kong. In 1986 there were 123 foreign textile 
and apparel firms in Hong Kong, 56 of which were 
wholly foreign-owned subsidiaries, and 67 joint ven
tures. In recent years, however, there has been a shift 
to overseas investment by domestic firms in an 
attempt to avoid the increasing costs of local produc
tion, to circumvent and ultimately benefit by quotas 
imposed in the host countries, and to take advantage 
of investment incentives offered by those countries. 
Hong Kong firms have made investments in the 
following countries and areas: Canada. China. Jamaica. 
Malta, Malaysia, Mauritius. Nigeria, Republic of 
Korea. Spain. Taiwan Province, Thailand and United 
States. Along with overseas investments, Hong Kong 
brings with it good textile skills, particularly in the 
area of finishing. 

Republic of Korea. In recent years, this country 
has accelerated its overseas investment. particularly in 
the Caribbean basin. The primary purpose of the invest
ment has been to take advantage of Section 807 A of 
the United States Trade Law. Some firms of the 
Republic of Korea are opening plants in the United 
States, basically for the same reason. 

4. Marketing perspectives 

Table IV. 77 lists the IO countries with the highest 
apparel consumption, seven of which are developed 
countries which have larger per capita apparel fibre 
consumption rates with absolute apparel expenditure 
disproportionate to their population size. Of the 
10 listed countries, the United States has the highest 
apparel expenditure, amounting to $129 billion. 

(a) International trade 

The high level of demand combined with the need to 
contain costs has forced many developed countries to 
meet their apparel needs by imports from developing 
countries. Table IV. 78 shows the overall flow of inter-
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Table IV.77. Top 10 apparel-comnalq co•trla. ltH 
(llllloaa of dollara) 

CoUDtry 

United Statea 
Cb.Ina 
USSI 
Japaa 
lad la 

Coaaumption 

Cenuay, Federal lepubllc of 
France 

129.0 
26.tA' 
24.JA/ 
21.1•' 
11.SAI 
13.JAI 
1.6 
1.0 
6.2 
3.9 

United llnad• 
Italy 
Caaada 

~: International Apparel Federat!on. 
a/ latl .. ted by Statlatilton Corporation. 

Table IV.71. lnteraatioaal apparel tr.de, 1916 

Country 1roup lportt IMQrtl 
(allllona of Percentaae 

dollara) 
(•lllloa.a of Percentaae 

dollar•) 

Total 

21 711 
30 923 

52 704 

~: (137), pp. 2-23. 

national apparel t:adc for the year 1986. Global apparel 
exports of developed countries were $21.8 billion or 
41.3 per cent of the total, while apparel exports of 
developing countries were $30.9 billion or 58. 7 per cent 
of the total. Developed countries imported $54 billion 
or 91. 1 per cent of all apparel imports during • }86. 
Developing countries, which often have a stronger 
protective shield against imports, had the remaining 
$4.9 billion or 8.3 per cent of total imports. 

Tariffs charged by various developed and devel
oping countries arc shown in tables IV.79 and IV.80. 
In general, developing countries have higher rates and, 
therefore, more protected domestic markets. Various 
instruments such as subsidies through favoured tax 
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Table IV.79. Valabted •••raa• tariff 
lnela for clotJllq, td nlpr•, 

daYelopad countrlea 

Country or araa 

Canada 
Japan 
United Statea 
nc 

Tariff 
(percanta1a) 

24.0 
14.0 
22.5 
13.5 

1.mia.t: Cenaral AJre•ent on Tariff• 
and Trade, "Textil~• and clothin1 in 
the world econot11"· 

41.3 
51.7 

100.0 

53 991 
4114 

51 175 

91.7 
1.3 

100.0 

treatment, favourable financing terms, the imposition 
of tariffs, quotas and licensing requirements, provision 
of investment incentives and support of re~arch and 
development programmes arc shown in table IV.81. 

Table IV.10. A•eraae tariff leYela 
for clotJllq, acl nlprw, 

deYeloplaa co..itrlea 

Country or area 

Araentina 
Brazil 
Coloabla 
l&Ypt 
India 
llalayala 
lllexlco 
lllorocco 
llaerl• 
Paklatan 
Peru 
Pbtlippine• 
Republic of Korea 
Sri Lanka 
Taiwan Pro•lnce 
Thailand 
Tunlala 

Tariff 
(percenta&e) 

36 
102 

96 
145 
145 
27 
16 
96 
60 

192 
60 
69 
50 
96 

131 
90 
45 

~: Ceneral Aare•ent on Tarlffa 
and Trade, "Textile• and clothlna ln 
the world economy". 
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Because the apparel industry is highly fragmented in 
developing countries, no smgle firm spearheads the 
research effort. There is, moreover, only limited scope 
for research and development work on the sewing
machine, lhe basic unil of producrion. Sewing-machine 
manufacturers 1radi1ionally incorpora1e 1he la1es1 elec
lromechanical innova1ions into the machine. Any 
garmenl manufac1urer, in developing or developed 
counlries, can lhercforc acquire lhc latcsl technology, 
often wi1h governmenl assistance. 
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(b) The effects of foreign exchange rates 

During 1986, foreign apparel sales represented 
2.9 per cent of world merchandise trade, w11h an 
annual compound growth rare cf 6.5 per ecol for the 
period 1980-1986. Exchange rare fluctualions had an 
impac1 on pricing, and thus on international competi-
1iveness. The volatility of the exchange rare has been 
linked to the declining value of lhe dollar. During lhe 
12-monlh period up 10 February 1988, 1hc following 
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exchange rate uriations occurred in major de\~lopcd 
apparel-trading countries: the dollar depreciated by 
8. 7 per cent: the deutsche mark fell by approximate!~· 
2.2 per cent: and the yen appreciated by 13.6 per cent 
([ 140). p. :!2). During the same time. among de\·el
oping countries and areas. the currencies of Hong 
Kong and Singapore depreciated by 2 per cent and 
4 per cent. and those of the Republic of Korea and 
Taiwan PrO\·ince appreciated by 5.2 per cent and 
65 per cent. rcspecti\·ely. 

Trade flows for the countries listed in table IV.82 
arc not consistent with exchange rate mo\·cmcnts. For 
instance. Japan had a stable level of imports and an 
increase in exports in 1987. during a period when the 
\·aluc of the yen rose significantly. The relati\·c \·aluc 
of the currencies of Hong Kong and Singapore 
depreciated. but their imports gre111o·. Exports from the 
Republic of Korea increased despite of the ap!Jrecia
tion of the won. Que explanation could be that the 
drop in the exchange rate was not big enough to 
overcome the production cost differential in favour of 
the dc,·cloping countries. Another could be that the 
exchange rate dropped during a period of economic 
revival. \s a result. the domestic economy was able to 
absorb greater volumes of merchandise. including 
import'i. This is what happened in the United States. 

Expons sometimes depend on imports, as in the 
case of transfers or contractual shipments. Both 
exports and imports arc then increased. as reflected in 
the experience of Hong Kong and Singapore. The 
distribution system withil' a country. particularly 
developed countries. can occasionally make mark-up 
allowances to accommodate increases due to exchange 
rate fluctuations. 

(c) Leading apparel companies and trading countries 

The 15 leading apparel-importing and apparel
exporting countries are listed in tables IV.83 and 
IV.84. which show developed countries to be the 
major importers, with a few exceptions such as the 
Federal Republic of Germany, Italy and United 
Kingdom, and developing countries to be the major 
exporting countries. 

The world's leading apparel companies, with some 
key measures of their financial performance. are 

shown in table lV.85. The table is based on company 
apparel sales and. where data arc missing. on estimates. 
It shows that most of the world's leading apparel 
firms arc United States firms w·ith good profitability 
rates. Only two companies on the list were not 
profitable in 1987. 

Table IV.86 lists the leading apparel companies in 
1c\·doping countries and areas. to some extent on the 
basis of an assessment of trends in the absence of 
comprchensi\·c statistical data. The a\·ailca'>lc data 
sho111o·s. howc\·cr. that some firms in de,-cloping coun
tries arc also \"Cry profitable. 

The apparel industry is frequently seen as a mature 
industry in both developed and dc,·cloping countries. 
However, a case can be made that the apparel 
industry has not yet moved from its early stages of 
development. 

Because of its high labour-intensit~· and fragmenta
tion, the apparel process resembles a cottage industry, 
which explains why textiles firms hne played an 
insignificant role in direct investment in textiles 
research and development. Table IV.~7 shows that the 
most important source of such investment in the 
United States w3S the synthetic fibre industry, which 
contributed an estimated 59 per cent of total textiles 
research funds. while the apparel industry contributed 
only 1.7 per cent. 

The textiles and apparel industry in OECD coun
tries is estimated to have spent in a recent year $668 
million on research and development ((141). p. I02). If 
that figure is used as the starting-point. then further 
expenditures by fibre producers. Governments and 
others can be added to bring the base up to $1 billion, 
representing the world's total annual textile research 
expenditure. A further calculation shows that 1.7 per 
cent of that sum is S 17 million, an insignificant 
amount representing total estimated research spending 
by the apparel industry world-wide. In recent years, 
Governments have taken an unusual interest in the 
development of the apparel industry. In addition to 

Table IY.12. World •rdlaadlae of trade aelected 
apparel-tradt111 ccnmttrlea, 1916 and 1917 
(Percentaae chanae fro. preYloua year) 

Country or l•RilUI f;&RQUI 
area 1916 1917 1916 1917 

United Starea 13.S 6.0 (-) 6.0 15.0 (+) 
Ceniany, Federal 
lepubllc of 9.S s.s (-) l.S 3.0 (+) 

Japan 9.S 9.S (•) -o.s o.s (+) 
Bona ICona 13.0 32.0 (+) 14.S 32.0 (+) 
Slnppore 9.0 14.0 (+) 13.S 19.0 (+) 
lepubllc of !Corea a.o 21.0 (+) 12.0 24.0 (+) 
Talvan ProYlnc• 29.0 30.0 (+) 25.5 14.S (-) 

lmwa: (140). p. 14. 
tau: Symbol vlthln parenth•••• repreaent• direction of 
cb•na• froa 1916. 
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T .. l• IY .ll. V.rl••e t .. 15 .,..nl-lmportbia 
-trl•. lnJ _. lta6 

(llilliOG.a of dollars) 

l Ulaited Stat•a 
2 C:.~. Fedual lepobllc of 
l Fruace 
4 un1tec1 s:tna•• 
5 Japaa 
6 ... Eon& 
1 Svitzerland 
I hJ.ai- aad Lullllll a11q 
9 Cmwla 

10 Sveclm 
11 Aaatria 
12 Ital:r 
13 AaatraUa 
14 Siqapore 
15 Chi-

191] 

10 421 
6 734 
2 543 
2 417 
1 501 
l 166 
1 394 
1 311 
1 026 

943 
113 
6ll 
]JI 
291 

90 

l9H 

11 704 
10 429 
4 163 
3 ... 
2 153 
2 521 
2 121 
1 Ml 
1 534 
1 520 
1 219 
1 164 

415 
364 
i4o&I 

~: [U7) • pp. 2-4; and Statletlkon Corporati•. 
&I lat1-ted. 

T .. le IY.14. Vorlcl"a top 15 qpurl--.ortba -trlea. 
1913 ... 1H6 

(llillioaa of dollars) 

llalllt Ccnmtr:t or area 191] 1916 
ID l!H 

1 ltal:r 4 530 1 572 
2 ... Eon& 4 611 6 670 
] lepablic of lorea 3 701 5 471 
4 Cblaa 2 731 5 300 
5 Tatva Pro•lnc• 2 91] 4 259 
6 C:.nlalQ", Fedual lepabllc of 2 556 4 199 
1 Fruaca 1 74] 2 556 
I hrb:J 641 2 300 
9 Dnltad s:tnad• 1 llO 1 791 

10 ••tnrlande 670 1 109 
11 a.111- and Lmtmboara 745 1 046 
12 lad la 667 1 023 
13 Ulaitecl Statea 113 179 
14 Japaa 651 734 
15 PlalUpplnea 535 726 

lu1": (137), pp. 2-23. 

the $17 million in research spending by industry. 
annual government apparel research expenditure has 
been estimated as follows: 

(b) Apparel manufacturing innovations 

Particular innovations that have had an effect on 
apparel manufacturing processes are indicated in table 
IV.88 (sec pp. 220-1) and briefly described below . 

Cot111tr•· or 
11roup 

Uni1cd S1a1cs 
Japan 
EEC 
Republic of Korea 

To1al 

.W11/1t1111 of 
tlolfdrJ 

3.S 
12.0 
1.0 

12.0 (lump sum I 

211.S 

Th.: apparent annual total of world apparel research 
expenditure is thus $45.5 million ($17 + $28.5), or 
only 0.0111 per cent of wholesale turnover, a negliblc 
rate. 

CAD allows the operator to create original apparel 
formats, draw and determine their specifications, 
modify or change them as the need arises, develop 
different colour schemes and save the designs in 
memory. The CAD system is also used to grade 
(create different garment sizes for) the apparel design 
and 10 mark the fabrics (outline the various parts of 
th·: garment design on the fabrics) for cutting purposes. 
In this area, new cutting methodologies (lasers, 
plasma torch) have been tried with different degrees of 
succcs~. CAD can also be used to minimize waste in 
fabric cutting. Investment in CAD and peripherals is 
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Table IY.17. Sources of teztllea research 
and dnelopllellt f...S.. United States 

Industry or 
other source 

Fibre producers 
Textile •Illa 
Textile .. chtnery 
Claemlcala. dyestuff. 

fin lab Ina 
GoYe~nt 

Apparel 
Education 

Percentaae of 
total expenditure 

59.0 
14.7 
10.7 

7.1 
6.6 
1.7 
0.2 

~: J.P. Yale, •1nn0Yation: Its 
Impact on llall-.ade fibers•. ~ 
TCJ[\ilcs, September 1916 0 p. 52. 

between S250.000 and S500.000. Howner. recent 
efforts ha\·c been made to prm·idc similar software for 
personal computer equipment. at an estimated reduced 
cost ofSI00.000. Complete CAM systems also include 
an automated con\'cyor component. In recent years. 
efforts ha\·c been made 10 dc\·elop fully automated 
CAM processes. Computer-integrated manufacture 
allows full automation of the sewing process. but 
major problems remain for handling limp fabric and 
for perfccl matching of design wca\'cs. 

Aucmpts ha\'c rcccn1ly been made to reduce 1hc 
mechanical sewing process by using other joining 
techniques such as gluing. fusing or welding. Although 
only limited success has been achic\'cd so far. in 
certain areas they could lead to potential sa\'ings. 

The application of management science to apparel 
manufacture is reflected in the quick response system 
of production. Under this system. there is a close 
working relationship between the retailer. the apparel 
manufacturer. the textile mill and the fibre producer. 
which permits garmenl delivery within a shorter 
period of time. 1hus resulting in reduced inventory 
levels throughou1 the distribution pipeline. Financial 
modelling. spreadsheet analysis and forecasting help 
management make "what if' assumplions for improved 
decisions. and some apparel manufacturers have 
improved their logistics by building fully computerized 
wa1 .using and distribution systems at a cost of 
$t'. "lion. 

\\nnin the next ten years. most of 1he apparel
manufacturing process is expected to be automated. 
When this happens. the apparel industry will proceed 
into the next phase of its product life cycle-the 
growth stage. 

6. Global outlook 

(a) Short-run 

Production through 1he year 1990 is expected 10 be 
weak. Projections forthal year. as shown in table IV.89. 
indicale a drop in produclion for mos! of 1hc listed 
coumries. Even the few anticipated increases (in 
Canada. Nc:therlands, Uni1ed Kingdom and United 
States) are cxpecled lo be modest. 

In addition. problems arising from high 1ariffs and 
import trade barriers still divide exporting and import
ing countries. Through the General Agreement on 

Table IY.19. lntel"llat\oaal apparel 
prodactl- trenda 
(Index 1910-100) 

Country 

llorth Aiaerica 
Canada 
United States 

Europe 
Austria 
Belai
Finland 
Ge~. Federal 
Republic of 

Greece 
Ireland 
Italy 
letherlands 
llorvay 
Spain 
Sveden 
United l:lnad-

Percentaae chance 
in production 

1919-1990 

+ 2.0 
+ 1.0 

- 5.0 
- 4.0 
- 5.0 

- 5.0 
- 3.0 
- 1.0 
- 4.0 
+ 1.0 
- 5.0 
- 4.0 
- 6.0 
+ 1.0 

~: Statiatikon Corporation. 

Tariffs and Trade (GA TT). some of 1hose problems 
mighl be reduced or complclcly elimina1cd. 

(b) Long-run 

The long-run ou1look seems 10 be more promising 
for the global apparel industry because of such factors 
as 1he in1roduc1ion of new technology to help design 
bcucr garments. reduce labour inpu1 costs. improve 
malcrials use. and help make 1hc apparel industry 
respond more quickly 10 fashion needs. Those devel
opments will tend to favour developed rather than 
dc\'cloping countries. bu1 some NICs might welcome 
the rising capital in1cnsi1y of 1hc manufacturing 
process as workers leave apparel manufacture 10 seek 
beucr working conditions and pay elsewhere. 

The long-lerm growth potential of apparel demand 
seems to lie with developing countries where demand 
growth is fas1cs1. as in China or India. Firms in 
developing counlrics need l•l cxploil this opportuni1y. 
and in some ways 1hcy may be forced to do o;o. 
Struclural changes in the global market-place. for 
instance as a result of the planned in1egration of the 
European Community in 1992. the trade agreement 
bc1ween the Uni1cd States and Canada. and other 
large trading groups in Asia and possibly in Soulh 
America, will force firms and countries to change their 
business stra1egies. Those large economic groups will 
look primarily after !heir own domestic markets, and 
the driving force for firms will he the desire to capture 
a share of a new. large marlret. 

Firms ou1sidc the large economic spheres will also 
be forced 10 change their strategies. One approach will 
be for firms in developing countries to open up plants 
or facilities within the major sphere of influence of 
!hose large markets. This is already happening. 
Companies from developing countries arc opening 
plants in the Uni1ed States and Canada. as well as in 
Europe. The second approach will be for those firms 
to s1rengthen and conccnirate on their own developing 
markets. A third option is for a firm to operate in 
bolh the world and domestic markets. 
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Appendix 

/'ron•.u t•1·a/ua1ion fi1r appart'/ manufacturing 

An c\aminalion ,,f 1hc nature of 1h: apparel manu
facturing procc'' '11.l>uld pnl\idc a belier understanding ''' 
the importance of th.: industry to dcvel,1ping cuuntrics and 
help idc:n1if~ areas \\here the~ ha\e unique ad\·antagcs. 
Figure l\'.15 identifies the \ar1<ius steps in the apparel 
cun\·ersiun process. The first gr.>up of acli\itics. the cuncep-
1uali1ation of the garment (Al. ser\"es Ill C•>n\ert a .:oncer. 
or idea into a 1angiblc form which could ha\·e marke1 \alue. 
Apparel ideas C•lme from man~ "iun:es. such as the firm's 
own design. in1erna1i.mal 1rado:: or fashion shows. fashion 
magaLines or trade papers. c\·aluating consumer trends and 

01hcrs. The d,1minant sources of st~·ling: ideas in dc,·eloping 
c,1untrics arc gcncrall~ fashion publi.:auons m designs 
submiucJ by Cl>ntractcd parties in dc\clopcJ countries. The 
inability 10 create original garment designs for c'port 
mark.:1s puses a major obs1adc for dcH~lnping countries. 
Cultural barriers and timing arc other problems. as it is 
impcrat1\·e for lhc manufacturer to make goods a\ailablc al 
1hc right time and place. 

Traditionally. steps A I tu Ab deal wi1h a lab.>ur-intensi\·c 
process. bu1 wda~. 1hc use ,,f cnmpulcrs pro\ ides a grca1er 
dcplh and facilit~ •>f design "::-lions. as well as more 
accuracy and clli.:icn.:y. 

The three major \ariablc, that ha\C an effect un pr,>fila
bilit~ arc cost. price and sales volume. The list of cost 
clements. in figure l\'.16. shn'I!. that the grcatcsl sa\·ing: 
Cl>uld be made in the sc'l!.ing C•lSt. as this in\ul\·cs a manual 
,>pcrO!tinn. The pru.:ess uf sc'l!.ing in\·oh·cs man~ 'hurt 

Figure IV.15. Garment manufacturing sequence 

A. Conceptualization of garment idea 

B. Evaluation 

BJ 
Sc.JI"" up 

rn f,actorv 
production lt!vl"l 

Source J P Yale 
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Figure IY.16.. Cost calculation sheet 
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operations on the \·arious pans of the garrr.ent. On a large
volume basis. many aspects of the sewing process can be 
automated. but since the apparel industry in de\·eloping 
countries consists of a multitude of small firms. many facets 
of automation or mechanization do not become practical for 
a small pl:1nt. 

If management in de\·cloped countries had been aware of. 
and u~ed. the imprmed managerial skills outlined in group 
B of figure IV. IS. along with the improved techniques in 
group C. particularly items C 10 and C 11. they woulJ have 
had a strong compctiti\·e advantage. Management in the 
IJnited S:ates has only recently exploited its potential 
strategic benefits through the ··quick response programme"'. 
as discussed earlier. 

The third group of acti\ities. under item C. includes 
material sourcing (fabrics. trimming and other supplies). 
garment manufacture and managerial skills. Generally 
speaking. apparel firms in deHloped countries have access 
to fabrics of greater \·ariety. with better dyeing. as well as 
improved printed and finished quality. Processing steps C7 
and C'K are subject 10 newer cutting and sewing technologies 
that require a larger volume of product111n. on a limited 
garment style \·ariation. Thus. it appears that developed 
countries haH an ad\·antage mer dneloping countrie' in 
the use of technology. 

F. Soap and detergents (ISIC 3S23) 

I. Pr~u11t mork~t sitaotion 

This section covers a\·ailablc data on detergent end
products i11 the form of cleaning agents for hard 
surfaces. fabncs and personal body care (skin. hair. 
teeth). It also includes data on detergent intermediates . 
which cover a range of materials produced by the 
chemical industry from commodity-type basic chemi
cals. which form the building-blocks for detergents. to 
chemically soohisticatcd additives such as enzymes 
and bleach activators. 

There ·ue various visible trends in the North and 
South for b-lth these aspects of the detergents industry. 
In the North. the market for cleansing products is 
ma:ure and likely to be extended significantly just by 
the introduction of new products or formulations or 
modifications in washing habits-such as a trend 
towards cold-water washing. In the South. the use of 
detergents is expanding rapidly. inspired by increasing 
inciustrialization and cominued migration of popula
tion from rural areas to cities. 

Product supply to the South remains dominated by 
a handful of Northern transnational corporations and 
their numerous s<1bsidiary companies. More and 
more. however. production of basic chemical inter
mediates for detergents is becoming concentrated in 
the South, where hydrocarbon raw materials are more 
cheaply .tvailable. or where chemicals development is 
given priority in industrialization plans. An interesting 
trend towr.rds the use of natural raw materials is also 
concentrating feedstock supply in the South. particu
larly in South-East Asia. 

Environmental issues have arisen concerning the use 
of phosphates (the maj.,; water-softening agent) in 
detergents and the effect or effluent on waterways. 
The North is already legislating heavily. and phos
phates arc widely banned in parts of the United States 
and Europe. In the South. where waste-water treat
ment is likely to be generally less effective. particular 
problems could arise from a rapid increase in deter
gent usage. Phosphate products tend to be cheap and 
effective and thus suited to less developed markets. 

(a) Consumption 

Total world detergent production figures are not 
available. but in volume terms. world consumption of 
hou ·ehold detergents is estimated at rou1hly 17 .5 mil
lion tonnes for 1988. A breakdown of consumption 
figures shows East Asia to be the major cons!.lmer 
region. using 4.6 million tonnes in 1988 (26.3 per 
cc.ll). This is followed by Western Europe. where 
households consumed 3.6 million tonnes of soaps and 
detergents (20.6 per cent). North America. with 
2. 7 million tonnes ( 15.4 per cent) a net the rest of the 
world accounting fo: rhc balance (see figure IV.17). 

Total industry gro.vth is steady and slightly ahead 
of world population growth. North American and 
Western European markets arc generally regarded a~ 
mature. The fastest growth markets are in East Asia 
and less developed countries. The rate of growth of 
detergent consumption i 1 and India is now 
running at from !! to 10 p ' · ,. 1 year as the use of 
synthetic powders replace 1, , .. I 'lal use of soap. 
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Figure IV.17. World hOU9ehold l.undry soep MCI 
... '991 .. consumpllon, ,_ 

1988 

Total: 17.5 million tonnes 

Source: Colin A. Houston and Associates. 

Growth in detergents use in Latin American countries 
is about 3 to 4 per cent, c.>mpared with about I to 
2 per cent in Nonh America. 

In terms of value, Western Europe has the largest 
market among the developed regions. The total 
market was wonh $10 billion in 1~88 (sec table IV.90). 

Veatem Europe 
United States 
Japan 

Total 

tlarket alze 
(bllllona of dollar•) 

10 
9 
3 
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This compares with a value of $9 billior. for the 
United States (although govcmmment statistics put 
the figure at $10 billion) and $3 billion for Japan. 

Detailed statistics were only obtainable for Western 
Europe (sec appendix to this section). These indicate 
that apparent consumption of detergents by house
holds and industry combined reached 8. 1 millbn 
tonnes in 1987 (table IV.91). This total is derived from 
a production figure of 8.8 million tonnes, plus imports 
of 990,759 tonnes, minus exports of 1.19 million 
tonnes. The largest production and consumption 
groups arc fabric washing powders and synthetic 
liquid products, each of which represent around 

hllle JY.91. Prw61cti• _. ~i• ef -.s _. ...,,_ts ia -.tera &nlfe, l• _. 1917 
(T-s> 

lt• Production &ports Imports Appl.:-.nt ConsU11Ption 
COllSllllPt i Oii per inMbiunt 

lkilnc•! 
lW 1917 1916 1987 1986 1987 1916 1987 1986 1987 

T1Ull Producll 
Toilet soaps 334 352 337 116 110 113 116 92• 56 216 ..4 671 280 455 219 "63 0.190 0.714 
511.•ing products 25 97• 27 064 • 1113 5 11• 5 313 1 949 26 •1• 29 299 0.076 o.oaz 
Shilipoos 230 050 2"2 662 21 371 31111 25~ 35 036 227 6'40 245 110 0.6"1 0.690 

!tmlllbll!I 11!!1 
i!!!lllUCil] HUI 

Household uni 
SOIPS 15" 312 155 212 15 395 32 620 6 334 5 610 1•5 321 121 212 0.409 0.360 

Otller urd IOIPI 11 156 11 011 • 203 5 330 3 117 • 235 17 170 16 923 0.050 0.0-'1 
Industrial IMPS 29 553 25 921 5 008 2 •11 1 330 1 944 25 175 25 •5" 0.073 0.011 
Fatty-.cid 
liquid SNPI 50 070 52 733 5 561 6 306 13 099 1• 232 57 60& 60 659 0.162 o. 170 

Spec i. 1 hilld 
cleansers 53 117 62 529 1 612 1 627 1141 3 598 53 353 6" 500 0.150 0.111 

Soft SOIPS •3 76" •3 573 9 113 9 "83 6 195 1 .z• •I 5"6 •1 514 0.117 0.116 
ltllbilll RC~tl, 

IYCfMil 'lll!!ICI 
11!!1 "llKCICI 

Fabric washing-
pollldors ) 610 132 3 56-' 723 •ll 197 462 •10 213 636 335 716 ) ... 111 ) 431 029 9.701 9.650 

Dishwashin9 
poooc!en 276 630 303 160 31 967 55 141 76 073 91 944 )1) 736 346 263 0.114 0.972 

Po..dtred surf ace 
cle-rs 14 950 80 007 2 <IO) 2 808 I 515 12 217 91 062 19 "86 0.256 0.24" 

Au•lllary washing-
pollldors 1: 012 31 199 3 167 6 411 ) 726 1 046 32 171 31 134 0.093 0.109 

Synthetic liquid 
p:llducts 3 460 220 3 670 125 297 126 423 487 279 '°" 371 517 3 4"2 191 ) 611 925 9.69" 10.155 

Scourer: 251 123 257 '°" 31 306 30 161 21 269 26480 255 616 253 523 0,720 0. 711 
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Sbw: Association lntornatt..,.alo do la sa•onnerle et do la ~tergonco. 
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40 per cent of total soaps and detergents output and 
consumption. Toilet soaps. shampoos. dish washing 
powders and scourers are considerably less significant. 
in volume terms. but are the next largest groups. each 
representing about 2 to 3 per cent of total business. 
Table IV.91 alsll indicates the changing consumption 
pattern per inhabitant. The most significant devel
opment is the 4. 7 per cent increase in synthetic liquiri 
products consumption in just one year. from 9.69 kilo
grams per capita in I 986 to 10.155 kilograms per 
capita in 1987. In general. the trend of consumption in 
.hose two years showed that among toilet products. 
there was a decline in the use of toilet soaps, but an 
increase in shaving products and shampoos: in house
hold and industrial soaps. there was a fall in co11-
sumption of household hard soaps. other hard soaps. 
industrial soaps and soft soaps. but an increase in the 
use of fatty acid liquid soaps and special hand 
cleaners. In the washing-products, surface-cleaners 
and scourers category. there was an increase in con
sumption of dishwashing p0wders. auxiliary washing 
powders and, as mentioned above, synthetic liquid 
products, while the per capita consumption of fabric 
washing powders, powdered surface cleaners and 
scourers declined. Total consumption of laundry deter
gents, per capita. in Western Europe is approximately 
9.54 kilograms per year, with a range of from 5.6 to 
12.8 kilograms per year. 

(b) Factors accounting for production 
and consumption trends 

Changing demographics. populations moving into 
cities, the growing use of automatic washing-machines 
and increased demand for washing liquids have spurred 
detergent demand. Many countries are motivated to 
start their own production o~ detergent intermediates 
such as linear alkyl benzene (LAB) to add value to raw 
materials from. for example. local oil refineries :>r to 
move away from im!)orted products that may be less 
biodegradable. In China. for example. synthetic deter
gent production increased from 390,000 tonnes to over 
I million tonnes between 1980 and 1985. This was partly 
inspired by the increased production of washing-
1 1achines, output of which rose from 300.000 to more 
than 6 million during the period. 

The single largest factor in detergent consumption 
<rends in the North has been the shift in oeveloped 
countries to the use of laundry liquids. Thi~ has been 
most rapid in the United States, where the use of liquids 
has escalated from 18 per cent of sales in 1980 to account 
for 40 per cent now. 

A significant factor favouring liquids has also been 
the bann;ng of phosphates in many states of the United 
States and certain countries on environmental grounds. 
These are used as "builders" in powder detergents to 
soften the water and allow better performance. Another 
reason for the growth has been the convenience of 
liquids plus significant improvement in packaging and 
formulation. Liquids now incorporate enzymes for 
better cleaning power and perform b:tter than powders 
in cold water. They are regarded as easier to handle and 
dispense with. Furthermore, liquids do not present a 
caking problem in storage, as powders do. 

It is interesting to note, however, that in Japan, where 
heavy duty liquids showed promising growth, market 

penetration has stopped completely and the use of 
liquids have been cut in half since the introduction of a 
highly concentrated powder product. One significant 
reason cited is that Japanese shoppers '."requently carry 
purchases home from the supermarket and a box of 
light. compact powder has proved far more convenient 
than bulky. heavy liquid. 

In Europe the switch to liquids has been slower. but it 
is catching up rapidly with the United States. One reason 
is the tendency to cooler washing temperatures. In 
European countries now the majority of laundry loaus 
are washed at 60 degrees Celsius or lower. whereas 
10 years ago the most popular wash was at 95 degrees. 
The move has been inspired both by the need to protect 
more delicate fabrics and the urge to save energy. It ha!> 
been estimated that liquids now have 25 per cent of the 
laundry detergents market in the United Kingdom, 
20 per cent in the Federal Republic of Germany and 
10 per cent in France. 

Components of detergents gen.!rally include surface 
active agents (surfactants) to remove dirt: builders 
(80 per cent of which are accounted for by sodium 
tripolyphosphate. or tetrasodium pyrophosphate) to 
soften the wash water; foam regulators; solubilizers to 
maintain solubility of ingredients in liquid detergents: 
antiredisposition agents to prevent dirt from re
entering the fabric; whiteners and brighteners: corro
sion inhibitors to proiect automatic washing machines: 
and enzymes for stain removal. 

The highest v~lume ingredient consists of sur
factants, which represent some 25 per cent of total 
detergent raw material volume. The traditional so
called "work-!lorse surfactants" have been the deter
gel't alcohols <!eri•.-ed from ethylene (a hydrocarbon 
derived from crude oil). Notably. ethylene oxide is 
used to produce alcohol ethoxylate. Shortages of 
ethylene in the past two years have led to a sharp 
escalation in price for these products and a shift in use 
to another raw material, LAB. in the form of its 
derivative. linear alkyl sulphonate. 

Overall use of surfactants in detergents has increased. 
in some major products by up to 50 per cent, because 
of the increased use of liquids and run-down in use of 
phosphates. At a technical level, the trend has 
favoured the use of non-ionic materials (based on 
ethylene oxide). But this, coupled with the shortage of 
ethylene raw material. has caused prices to rise 
sharply and encouraged the greater consumption of 
anionic materials, such as linear alkyl sulphonate 
mentioned above. 

A typical non-phosphate heavy-duty powder deter
gent now consists of 13 per cent surfactants, of which 
7 per cent are the anionic linear alkyl sulphonate and 
6 per cent non-ionic. based on ~thylene glycol. In 
comparison, phosphate detergents cont:iin 9 per cent 
linear alkyl sulphonate and 3 per cent non-ionic 
material ((142). p. 12). 

(c) EffectJ on trade 

Changes in raw material demand and prices have 
led to some dislocations in supply in the past couple 
of years. Notably, LAB has flowed into Europe in the 
form of cheap imports from Asia and Latin America. 
These are estimated to account for 20 per cent of the 
market in Western Europe and have helped increase 
overall demand. 
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It has been calculated that the number of new LAB 
plants in developing countries has increased the 
world's total by around 50 per cent in the past five 
years. Many new producers want to sell to Europe to 
cam hard currency. At the same time. European 
produc~rs arc losing export markets to new domestic 
plants in the South, many of which are protected by 
tariff barriers. 

Another notable effect on trade flows has been 
inspired by the growing move to naturally derived 
fecdstocks. These are mainly fatty alcohols derived 
from coconut and palm oils and tallow, the basis for 
the world's oleochemicals industry. 

The United States is the world's largest producer of 
tallow. exporting major quantities to users in Europe 
and Japan. In the past, 70 per cent of the world's 
fatty-acid requirement has been met from taliow, but 
this is declining. Other olcochcmicals, notably palm 
and coconut oils arc increasing in importance, and the 
countries of South-East Asia have become the focus of 
the industry. They arc expected to be supplying 25 per 
cent of the world requirement by the mid 1990s. with 
15 per cent coming from Malaysia [143]. 

The local markets for olcochemicals remain generally 
underdeveloped in the ASEAN countries. Local schemes 
to develop the market arc in hand in certain countries, 
however. For example in the Philippines, coconut is 
actively promoted as the raw material for sulphonated 
detergents. 

The countries of the North arc still considered the 
main markets, however. The complicated ASEAN 
tariff system, ironically. sometimes makes crude palm 
oil cheaper in Rotterdam than in other ASEAN 
countries. Simplified trading beiween those countries 
would promote usage. There are some worries over 
access to markets in the North. The United States has 
been campaigning against tropical fats and there have 
been duties applied on certain products in Europe. 

(d) Major detergents companies 

The world market is dominated by six major 
transnational corporations. Between them, Unilever of 
the United Kingdom, Procter & Gamble of the United 
States, HcnL:el of the Federal Republic nf Germany, 
Colgate-Palmolive, Kao of Japan and L1 m had sales 
of $65 billion in 1987 (see figure IV.18) In general, 
detergent companies are relative! y labour-intensive. The 
consumer-oriented detergent industry requires high 
investment in marketing strategics such as advertising. 
Advertising and promotion to introduce a new brand 
in the United States can cost up to $100 million. 

For many years the detergent companies confined 
their efforts to within their national borders or general 
regions. Henkel was only active in Europe, and Lion and 
Kao in the East Asia. Now both Henkel and Kao arc 
intensifying their efforts in the United States market. In 
early 1989, Henkel announced a major $480 million 
acquisition involving the fatty-acids division of 
Quantum Chemical company. This rcinfor~cs the 
position of the company from the Federal Republic of 
Germany in the United States' detergents intermediate 
industry. 

Henkel already has a 26 per cent ownership in 
Clorox. Kao, meanwhile, has purchased the Andrew 
Jergens Company of Cincinnati. Many of the companies 
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are now c;;perts in international markets, changing 
strategies widely to suit differing cultures and environ
mental legislation. As products arc broadly similar, 
competition arises through different formulations, 
promotion or raw materials. Henkel is one company 
that is heavily involved in the use of natural raw 
materials. It has a stake in a Malaysian oleochemicals 
plant, as do other European companies, Akzo and 
Unichema. It may be noted that the Phillipines 
oleochemicals industry is largely controlled by Japanese 
interests, while in Indonesia, the United States firm, 
Vista, has formed a joint marketing venture with Sinar 
Mas Inti to sell the latter's fatty alcohols to be 
produced in Northern Sumatra. Kao has linked up 
with Malaysia's Palmco Holding to build a new 
$70 million fatty-alcohols complex in Malaysia. 

Pushing further into the natural-oils-based business. 
Hcnkel's acquisition of the oleochcmicals business of 
Quantum comes on top of plans to build a fatty-acids 
plant in the United States. Some of the output will be 
used to produce a new natural surfactant. Henkel has a 
turnover world-wide of$6 billion. Around $650 million 
of this is in the United States, where the company's 
presence dates back only to 1960. The company was in 
particular difficulty in the United States market in the 
early 1980s and underwent severe restructuring, closing 
down or selling businesses worth $140 million. Now 
much of its business is tied to low-growth industries. 
but Henkel is establishing a product line-up in niche 
markets such as that for natural-sourced vitamin E. 

The Procter & Gamble Company increased sales by 
13.7 per cent in 1988 lo S 19.3 billion, while its net 
earnings increased by 30 per cent to $1 billion. It sells 
more than 160 brands in 140 countries. The company 
uses innovative marketing techniques to win market 
shares. For example, in Europe it has captured half 
the liquid laundry detergent market through the 



introduction of a no\'el plastic sphere to appl~· the 
correct dose of liquid directly to a machine wash 
without using the usual machine dispenser. In Latin 
America. the company marketed toothpaste with the 
help of celebrities such as the opera singer Placido 
Domingo. Last year it signed a joint \'Cnture agree
ment to establish a business in China. Generally. in 
the Asia-Pacific region. it is tailoring products to local 
markets. for example. by de\·cloping a new shampoo 
to combat lice. In India it is researching and basing 
products on herbal medicine traditions. In total. 
Procter & Gamble spent $652 million on research and 
dc\·clopment in 1988. 

Unilc\'cr. which is the largest consumer products 
company in the world. spent about $600 million in 
1988 on research and de\'clopmcnt and on product 
dc\'elopment. Smaller companies could not hope to 
match those sums. making it unlikely that the world 
monopoly of the top detergent companies will be 
broken. In India. howe\'er. it should be noted that one 
local company. Nirma Chemical. has grown to hold 
49 per cent of the Indian market. largely at the 
expense <>f Hindustan Lever. a Unile\·cr subsidiary 
which now has a 20 per cent share. Nirma Chemical 
has 9.000 workers in four factories producing 500,000 
tonnes per year of detergent. It is India's second 
largest privately-held group, and plans, revealed in 
1989. to in\'cst more than 2 billion rupees in five new 
projects will make it one of Asia's most integrated 
soap and detergent makers. It plans to manufacture 
60,000 tonnes 0f LAB and is already constructing 
plants for 60,00f• tonnes of fatty acid. 4,000 tonnes of 
glycerine, 100,0UO tonnes of sulphuric acid and 15,000 
tonnes of alpha olefin sulphate. 

In Spain, a local family-owned detergent group, 
Camp. succesfully took on its transnational competi
tors and after a series of television advertisements won 
25 per cent of the Spanish washing-powder market. In 

19>iS. the United Kingdom company. BP Detergents 
International. bought world-wide rights to a Spanish 
branJ uf detergents in an effort to concentrate 
acti\'ities closer to the consumer end of the detergents 
business. which is more profitable than supplying 
unbranded products or intermediates. 

2. MalUlfactaring capacity for tliff~rntt raw mat~rials 

(a) Plant sources of oils and fats for o/eochemicals 

In terms of competition with synthetic alcohols, 
coconut oil is the 1argest natural source. Coconut is a 
!auric oil. as is palm kernel and babassu, which is 
principally a product of Brazil. Some strair.s of the 
oil-seed crop, cuphca. arc high in !auric oil content, 
but this is still undergoing developmental research. 
Palm kernel oil production has increased dramatically. 
Palm kernels arc a by-product of palm oil productio11 
and this is one of the world's most prolific and 
economic oil crops. A tonne of palm fruit, known as 
fresh fruit bunches, can yield 200 kilograms of crude 
palm oil and 40 kilograms of palm kernels. In turn, 
these yield 50 per cent or 20 kilogrammes of palm 
kernel oil. A hectare of land can yield 20 to 24 tonnes 
pr-.. year of fresh fruit bunches. Thus annually, a 
hectare yields 4 to 5 tonnes of palm oil, and 400 to 
500 kilograms of palm kernel oil. 

In 1987, the ASEAN countries produced almost 
6 million tonnes of palm oil, representing more than 
60 per cent of world production. The region is also the 
world's largest producer of palm kernel and coconut 
oils. producing in 1987 almost 700,000 tonnes of the 
former and 2.2 million tonnes of the latter [ 144). 
Current and proposed production of natural fatty 
acids and glycerine and other natural oils in the 
ASEAN region arc shown in tables IV.92 and IV.93. 

Table IV.92. Current and projected capacltiea ot oleochealcal planta 
in ASEAll countriea, 1910, 1990 and 1996 

Country and 
company 

Malavsia 

Acid chem 

FattY Chemicals 
Malaysia 

Unlchema 

Southern Acids 

Malayan Oleochemtcala 

Henkel Oleochemlcala 

Felda 

Pan Century 

Th1il1nd 

Imperial Chemical 
Industries 

(Thousand• of tonnes per year) 

Current 
products 

Fatty acids 
Glycerine 
Methyl eaters 
Fatty alcohols 
Glycerine 
Fatty actda 
Glycerine 
Fatty acids 
Glycerine 
Fatty acid• 
Glycerine 
Methyl aatera 
Glycerine 
Fatty acids 
Glycerine 
Fatty acids 
Glycerine 

Fatty acids 

1910 
total 

capacity 

165 000 

30 000 
3 000 

30 000 
3 000 

30 000 
3 000 

30 000 
3 000 

30 000 
3 000 

10 000 

10 000 

1990 
projected 
capacity 

351 310 

60 000 
6 000 

38 000 
30 000 
I 200 

30 000 
3 000 

30 000 
3 000 

30 000 
J 000 

30 000 
3 000 

21 610 
2 600 

36 500 
9 400 

10 000 

10 000 

1996 
projected 
capacity 

755 000 

20 000 

20 000 
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Table IV. 92. (continued) 

Cauntry and Current 1910 1990 1996 
c-pany products total projected projected 

capacity ca;>aclty capacity 

lbilh!RlDH 121 200 121 200 250 000 

United Coconut Fatty adds 30 000 
Chmlcals Glycerine I 500 I 500 

Fatty alcohols 30 000 60 000 
Pi Upinas !Cao Methyl esters 22 000 22 000 

Glycerine 2 700 2 700 
Fatty alcohols 20 000 20 000 

Colgate-Palmolive Methyl esters 5 000 5 000 
Fatty alcohols 3 000 3 000 

Proton Chmlcals Methyl esters 7 000 7 000 

Indonesia 29 700 14 700 250 000 

Cis1d1n.e Fatty acids 12 000 12 000 
Glycerine l 200 l 200 

Stal Aslh Fatty acids 15 000 15 000 
Glycerine l 500 l 500 

Presolene (8ekosl) Fatty acids 40 000 
Glycerine 6 000 
Fatty alcohols 30 000 

PT Sariaala Pereasa Fatty alcohols 15 000 
Sakyi 

Arib Avina Ut ... Fatty alcohols 50 000 
Sinar Mas Glycerine 5 000 

Golden Phllchem Fatty alcohols 
Glycerine 2 300 

Total ASEAft 322 900 564 210 l 275 000 

~: ~Uf2DlllDU Qail1:1l1, April 1911. 

Tale IY.9l. P1'911.cti .. ef .-•. ,.-....-1 _.~ens'• u. ASEM -utn. 
~lwzl' 

(ll•ou111MI t-) 

It• 1913 1914 191S 1916 1917 ,. 1919 19IO 1991 1992 

r.lLill 
Indonesia 913 1 271 1 216 1 141 1 3l9 1 727 1 970 2 217 2 4S8 2 707 
llA1aysh 3 011 3 130 4 133 4 S44 4 591 4 953 5 229 5 47S 5 720 5 973 
Pllilippines 20 26 :w 35 37 40 44 47 51 54 
Tto.i1....i 56 11 19 94 115 125 140 160 170 180 
AHilll production 4 077 5 215 5 461 5 121 6 089 6 145 7 313 7 199 g 399 I 914 
Vor1d production 5 417 6 347 6 925 7 505 I 176 
ASEN! perclfttate of 

world production 75.3 12.2 79.0 77.6 74.5 

Pal• ktmtl oj1 
Indonesia 76 91 119 130 lll 173 197 222 246 271 
llAhysia 311 429 521 596 553 619 653 614 714 746 
PlliHppines 
thai1w 5 9 7 6 10 10 11 13 15 16 
ASUll production 462 536 654 732 696 802 161 919 975 1 033 
Vorld production 764 131 945 1 051 1 022 
ASEN! perclfttage of 
world production 60.5 64.5 69.2 69.7 61.1 

(RC9f!Vt pj! 
Indonesia 557 492 755 712 626 750 aoo 850 900 950 
llA!Aysia 63 45 51 55 S9 36 32 21 24 22 
Plllllppines 1 216 119 1 006 1 610 1 464 1 450 1 52S 1 600 1 650 1 700 
Tl\allw 
ASEN! production 1 136 1 356 1 112 2 447 2 149 2 236 2 357 2 471 2 574 2 672 
Vor!d production 2 605 2 102 2 631 3 304 2 720 
AS(M perc111tage of 
world production 70.5 64.6 ~.7 74.1 79.0 

~: Q.U...1!.Q!JJ; and !IO!!I" lullrlin (Ku1l1 L...,..r). ,, htl .. tr for 1911; projrctlons for 1919-1992. 
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(b) Detergent alcolrols 

Detergent alcohols based on ethylene oxide arc 
primarily produced in developed countries. although 
capacity has been building up in Eastern Europe. 
Western Asia and East Asia. Total manufacturing 
capacity for these products in the United States 
amounted to 470.000 tonnes in 1987. \\"ith four 
companies being the main suppliers. Shel! Oil o\·cr
whclmingly dominates production. with 58 per cent of 
total capacity. Ethyl has 16 per cent. Procter & 
Gamble 13 per cent and Vista 8 per cent. 

After several years of o\·crcapacity. world-wide 
changes occurred in the detergent alcohols market in 
1988. with shortages arising in the supply of cthylc:nc 
oxide. Other parts of the chemical sector compete with 
detergents for use of this product as a raw material. 
For example:. the biggest demand arises from the 
fibres industry. where ethylene oxide is the starting
point for ethylene glycol. the key intermediate for 
polyester fibres production. Ethylc:nc glycol is also the 
basis for automobile antifreeze. 

In Western Europe demand for cthylcu: oxide 
soared towards the end of 1987. Supply was restricted 
after a plant owned by British Petroleum Chemicals at 
Antwerp. Belgium. exploded in July 1987. Another 
plant. this time owned by BASF. of the Federal 
Republic of Germany. exploded at Antwerp in March 
1989 (ethylene oxide is one of the most ,·olaulc 
chemical molecules). No new ethylene oxide plants 
were under construction in Europe because the pro
duct had generally been losing money during much of 
the 1980s. 

LAB continues to be the main surfactant used in 
detergents in Japan. the United States and Western 
Europe. World LAB capacity and production arc 
indicated in figure IV.19. Generally, capacity is higher 
than production. keeping operating rates low. at 70 to 
74 per cent. Many plants arc due for start up in East 
Asia. in particular. and capacity in that region will 
increase by 60 per cent between 1986 and 1992. Raw 
material supplies for LAB. which is based on benzene, 
a by-product of oil refining. arc di\·crsc and plc:ntiful. 
which means shortages in production arc less likely to 
a 'tsc. United States I.AB capacity is put at around 
300.000 tonnes. divided mainly between two companies. 
M.1nsanto and Vista. The tarter is the lllrgcst producer 
of I.AB in the world. Both companies have expanded 
their plants and the extra capacity is due on stream in 
19119. while Monsanto is planning to build a new 
plant. It is, however. unlikely that any new plants will 
be built outside the United States. 

Capacity utilization in the United States plants has 
been higher than elsewhere in the world. Over the past 
five years LAB has showed an annual growth of 
around 6 per cent, largely because of the trend 
towards liquid detergents which require higher level~. 
of surfactant. The ban on phosphates also mean'> that 
more surfactants arc needed to achieve the same 
cleaning power. For the next two to three years. 
growth is expected to continue at 3 to 4 per cent. 
which is about twice the rat.: for surfactants as a 
whole. 

In Europe. demand for I.AB has not developed at 
the same brisk pace and the market is characterized by 
m•crcapacity. The increasing use of liquid detergents is 
expected to inspire growth, but the supply and 

Figure IV.19. World llnear alkyl benzene capKlty MCI 
production by region, 1916-1992 
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demand situation could remain out of balance. One 
reason for the problc:ms in Europe is that Eastern 
Europe and developing countries have traditionally 
been important export markets for LAB producers in 
Western Europe. These regions arc steadily building 
up their own capacity, however. and arc expected to 
be almost self-sufficient by the year 2000. when they 
will be consuming some 800,000 tonnes more than 
they did in 1986r145]. 

(c) Expamion plan.r/or detergent intermediateJ 

There arc numerous expansion plans for detergent 
alcohols in developing countries, some more firm than 
others. Most plans fall in the LAB or olcochemicals 
category. It is anticipated that the scale of LAB 
construction in the South will exacerbate the over
capacity situation. despite growing consumption. Never
theless, it is also said that the future is very bright for 
LAB producers such as Dctcn and EMCA in Brazil. 
lsu in the Republic of Korea and new producers in 
India. 

India has been expanding LAB capacity on the 
basis of imported technology. Reliance Industries. a 
major chemical company. inaugurated a 50,000 tonnes 
LAB plant at Patalganga. near Bombay in 19!1!1. The 
unit is based on technology supplied by UOP. a 
subsidiary of Allied Signal of the United States. II is 
one of three similar units commissioned in India using 
this technology. Indian Petrochemical Corp. has a 
J0,000-tonncs-capacity plant at Vadodara. currently 
being expanded to 4.l,500 tonnes. Tamilnadu Petro-
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products brought a 50.000 tonnes unit on stream at 
Manali. near Madras and is already taking steps tu 
expand the plant to 75.000 tonnes. The result of these 
expansions is that India·s LAB production balance 
mo\·ed rapidly from deficit to surplus during 1988. 
when projected demand of I 25.000 tonnes was sel 
against supply of m·er 170.000 tonnes. The situation 
was made worse by imports e.uly in the year by the 
Indian Slate Trading Corp. 

Moun1ing im·enlories. belie\·ed to stand al around 
25.000 tonnes at the beginning of the year. prompted 
companies to ask for Governmcnl export support of 
up to 20 per cenl of the selling price. The country"s 
Department of Chemicals and Pclrochcmicals sup
ported 1he c:xport efforts. and recommended 1hat help 
should be gi\·cn as buyers in the United States. 
Western Europe and East Asia had expressed interest 
in purchasing the producr. It is important for the three 
companies mentioned abO\·e to establish a position in 
export markets as Incia·s two main detergent compan
ies. '.'lirma and Hindustan Lever. which consume o\·er 
70 per cent of domestic LAB output. are planning to 
build their own plants. Smaller Indian buyers include 
Godrej and T atas. 

In China. a new LAB plant is being built at Fushun. 
Liaonirg Province. A Spanish company is construct
ing the pbnt. financed by mixed credits exlendcd by 
the Go\·crnmcnl of Spain to help case China·s 
detergent raw materials shortage. In 1988 all of 
China·s 60 synthetic detergents plants suffered a raw 
materials prnblem. It is fon:cast that to meet demand. 
three new 50.000-tonnes-pcr-ycar LAB plants will be 
needed in China by the year 2000. 

(d) Expansion plans based on natural resourceJ 

Construction of new facilities based on natural raw 
n.~tcrials is increasing rapidly around lhc world. 
During 1988, Henkel of the Federal Republic of 
Germany announced thal it was going ahead with 
three such projects. in Malaysia, China and the United 
States. The projects arc all based on a new process 
described as a major breakthrough in cat?lyst and 
r.:actor technology. allowing a one-step hydrogenation 
of 1riglyccridcs. In the long term the company expect~ 
renewable fats and oils to offer beucr economics than 
petrochemical fccdstocks for the production of fauy 
alcohols used in detergents and cosmetics. 

Henkel has licensed its technology to Uhde, an 
engineering group oft he Federal Republic of Germany. 
which is building the plant in China. Henkel will have 
access to this product. In total, its fatty-alcohols 
capacity will rise from 180,000 to 250,000 tonnes. In 
the United States, Shcrcx, the subsidiary of Schcring 
of the Federal Republic of Germany. plans to spend 
$50 million on a major expansion of its fatty-alcohols 
business. Al Dublin, Ohio. it will build a new plant 
with a capacity of up to 60,000 tonnes. 

The plant will be based on renewable natural oils 
and fats such as beef suet, coconut oil and palm oil. 
Supply of these raw materials is expected to remain 
adequate, although there is some uncertainty among 
producers in the North over the continuity of supplies 
and price stability, given that most output is in the 
South. There is already talk of custom-designed trees, 
the result of genetic engineering, growing in the North 
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to produce coconut or palm oil. Coconut oil repre
sents 30 per cent of the raw materials used for 
olcochemicals production. Already the majorit~· of 
products from the Philippines is shipped to Japan for 
furrhcr pr1X--cssing. Malaysia. Indonesia and Thailand 
arc all increasing their production of palm oil. while 
Indonesia and the Philippines arc increasing produc
tion of coconut oil. Malaysia. on the other hand. is 
decreasing its production of coconut oil. and Thailand 
is not a produ.:cr. 

3. s,,,,p1,. of odl~r in~rgnit illguii~11ts 

(a) Phosphat" builders 

Phosphate bui!dcrs arc another important compo
nent in detergent formulations. These chemicals soften 
water and prevent the rcdisposition of dirt during 
washing. The traditional builder. sodium tripolyphos
phate. has come up against cm·ironmcntal opposition 
and is widely banned, in the United States in 
particular. Phosphates cause culrophication (oxygen 
starvation) of waterways and ha\·c been outlawed in 
nine stales and various counties. affecting a third of 
the United States population. Recently there has been 
a resurgence of protest activity and a ban is expected 
in Pennsylvania. 

There has been considerable debate in the North 
over the validity of banning phosphates. Consumers 
must pay fur the shift to other products of equivalent 
cleaning power. It is estimated that the cost of mo\'in~ 
to liquids on these grounds is S40 to $50 million per 
year for consumers in the United States. 

A large part of the market is not subject to bans; 
for example, dishwasher detergents, which account for 
20 per cent of sodium tripolyphosphate use. and the 
institutional and industrial cleaning market. w·hich 
accounts for another 15 per cent. Nevertheless. a 
major producer estimates there will be a steady decline 
in phosphate demand of around 2 per cent a year. 
Companies which produce these products arc now 
concentrating on areas of exemption and other appli
cations for phosphate'>. such as in phosphoric acid for 
fertilizers. 

Other phosphates producers reported continued 
good business in 1988. partly due to a dramatic 
decline in imports as the product was di1.·crtcd to 
China. and partly through the effects of plant closures 
in Tennessee and Mexico. Some companies arc con
tinuing to develop new products based on phosphates. 
For example. tctrapotassium pyrophosphate is more 
soluble in liquids. but also more expensive. 

(b) Citrate builders 

The main alternative builder is sodium citrate. 
Demand for citratcs expanded rapidly. by 14 per cent 
in 191!7, but slowed to from 3 to 5 per cent in 191!1!. 
They arc primarily used in liquid dct~rgcnts. Increased 
demand has caused supply of the source material, 
citric acid. to increase rapidly. Expansion projects 
have been initiated in the United States by major 
producers such as Miles. Pfi1er and Cargill. The 
products arc seen as environmentally safe and incor
porated in all prime liquid detergents. 



(C) /1·0/itt• l>ui/d.-r.f 

In regions where phosphate buil-Jers are banned. 
zeolites arc: toe nC\t choice for P•lwder detergents. 
Market demand has grown rapidly. for example. from 
35.000 tonnes in 19t(7 to 90.000 tonnes in earl~ 19t(9. 
Despite this. capacity-utilization for zeolite plants in 
the United States is onl~· 55 to 60 per cent. 

Demand in East Asia and Europe. howe\·er. has 
spurrcd nc:w plant-building. In Europe. two Belgian 
companies. UCB and Ausidet. joincd together in 19t(t( 
to make zeolites for use in detergents. The plant. to t>e 
sitcd at Ostend. Belgium. has a capacity of 40.000 
tonnes and partly compensates for the closure: of 
phosphate capacity. Demand for zeolites is said to be 
growing at 20 per cent a year in Western Europe. and 
these products now account for 50 per cent of the 
builders market. In Japan. zc:olites supply the en;ire 
detergent builders market. 

(d) Other builders 

Another product which was considered a potential 
phosphate replacement is nitrilotriacetic acid. This 
acts as a much better cleaning agent in cold water 
than sodium tripolyphosphate. However. it was found 
that the builder caused metals to dissoh·c: and could 
possibly cause lead poisoning. It was banned in New 
York State. and since then has not become popular 
elsC'where in the United States. It is still used in 
Canada. however. 

Soda ash is also used as a builder. and the detergent 
industry takes 11 per cent of total output. This wa.'i 
once a cheaply available proc!uct. but supply has 
become tighter and prices ha\e risen. European 
producers ha\e been accused of operating a cartel and 
l:nited States producers are lobbying for more access 
to market<; in Europe. A 'llajor new project to produce 
natural soda ash is undC'r way in Botswana. Some 
companies are carrying out development on the use of 
soda ash builders. 

(e) Addirfrn 

The market for detergent additives is forecast to rise 
rapidly in the coming years as em·ironmental concern~ 
and increasing demands for sophisticated cleaning 
products spur the use of bleaches and enzymes to lift 
stains. 

Peroxygen bleaching agents are experiencing a rapid 
growth in detergent applications. especially in the 
United States. In Europe. where washing temperatures 
are higher. bleaches have been included in detergents 
for many years. !'iow. in the United States. a special 
perborate bleach is combined with an acti\ator to 
allow it to act at cooler temperatures. without 
affecting the colour of garments. The basis for the: 
bleaching agents in liquid and powder detergents is 
hydrogen peroxide:. which is favoured as environmen
tally safer than chlorine:. Increased demand for its use: 
in household detergents. as well as in other industries 
such as pulp and paper. has spurred the construction 
of many new piants around the \\orld. 

tJse of per-~alls. derived from hydrogen peroxide. is 
expected lo continue: to such an extent that they will 
be considered a necessary ingredient for all detergents. 
The development of suitable: activators will spur their 

use. A pioneering new detergent product on the 
United States market has hcen introduced by Procter 
& Gamble. The chemical actiutor used in that 
product is sodium nonanoyloxybenzer.e sulphonate. 
Another chemical more popular in Europe is tetra
a ... -et~·leth~·lcnediamine. de\·eloped by Unilever and 
produced by Warwick International. Hoechst and 
Hc:nkc:I. which between them control t(O per cent of 
Europe's activator market. Ano!hc:r acti\·ator. nonyl
amidosuccinic acid. which m.i~· be a replacement for 
tetraacet~lethylenediamine. is under de\·c:lopment by 
Hoechst. 

(0 En=ymes 

Another means of lifting stains from garments at 
lower temperatures is the addition of C'nzvmes. A 
genetic engineering company in Denmark. NO\·o 
lndustri. won appro\·al in 1988 to manufacture its fat
splitting detergent enzyme. Lipolase. in Denmark. 
Pre\·iously. it was only manufactured in Hokkaido. 
Japan. The company is the first to produce genetically 
engineered enzymes for the detergent industry. 

About 70 to 80 per cent of detergents in Europe 
contain enzymes. compared \l·ith about 40 to 50 per 
cent in the United States. The European enzyme 
market is worth about S200 million. compared with 
from S60 million to S70 million in the United States. 

Other estimates put the market \·alue lower. but 
there is little doubt it is growing rapidly. Other 
companies acti\·e in enzyme production are confined 
to the North and include Gist Brocades of the 
Netherlands and Miles Laboratories of ~h·~ United 
States. These products are at the very sophisticated 
end of the detergents industry. and barriers to enu y 
become \·e~· high in this research-intensive sector. 
suggesting that technology transfer to the South will 
be slow in occurring. fa·en if de\·eloping countries are 
less strict in holding back constriiction of i>lants 
inrnh"ing genetic engineering t~chniques. it is unlikely 
that companies would be sufficiently interested in 
im·esting in a location where highly skilled manpower 
resour ... es were scarce. Exception'\ include countries 
such as Saudi Arabia. which has spent heavily on 
nurturing a highly skilled medical establi.>hment. 

4. C ostJ of production 

For man~ detergent products. shortages of raw 
materials and increasing costs of production charac
teri1ed the business in 191!1!. Ethylene. the raw 
mat.:rial for the detergent akohols made from ethylene 
oxide. almost doubled in price from the beginning of 
1987 to the end of 191!8 in the North. Since the market 
is global. the ~ame kind of price increases apply also 
to the South. except where Governments sel local 
prices. 

During 1988. the price of ethylene oxide rose by 
some 40 per cent (to approximately 1.600 deutsche 
mark per tonne in April) and the price of detergent 
alcohols ba!>ed on these feedstock~ increased. The 
situation represented a major change for companies. 
as traditionally the price of these detergent raw 
materials has been very low. Many companies in the 
North tend lo be backward-integrated through several 
products in the detergents intermediates chain. Those 
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which are not-notably the small independent 
ethoxy·latcs producers-suffered sharp rises in costs. 
Generally. they s~·itched w using linear alkyl sul
phonate in their detergent formulations. This is a 
fairly· major step. howe\·er. 

The increased demand for linear alkyl sulphonate 
has put some pressure on benzene raw material. and 
in early 1989 there were some signs of price increases 
in the United States. As mentioned abo\"c. ho~·c\·er. 
the South is in danger of mo\·ing into overcapacity. 
which will hold prices down. This is already happening 
in India. 

The increase in synthetic detergent alcohol costs has 
encouraged the shift to naturally derived alcohols. 
During the late 1970s and mid-1980s. coconut oil 
prices were generally well abo\·e those for ethylene. 
But a steep fall in 1985/86 brought the cost of 
coconut oil below that of ethylene. and during 1987 
and 1988 it h~s been seen as a \"iablc altemati\"c. 

In Malaysia. aude palm oil could be produced for 
S 160 per tonne in 1988. The selling price fluctuates 
with the price of competing oils such as tallow and 
soyllbean oil. In 1985. palm oil ~·as selling for Sl.200 
per ,.;nnc. In early 1989 it was around $440 per tonne. 
compaR<I with ethylene at $700 per tonne. 

5. Enriro11nm1tal iss11~s 

Issues about biodegradability of detergents have 
become important world- wide. although it is not clear 
to what extent such concerns are gi"·cn priority in the 
South. One school of thought suggests that pollution 
concerns are much less in many developing countries 
than in the North. On the other hand. the rising 
standards of living that arc making soaps and deter
gents less of a luxury item and more a necessity in the 
South should also promote pollution concerns. 

There has been a resurgence of intucst in the North 
concerning the phosphate content of detergents and 
the effect of waste water in lakes and rivers. Phos
phates cause oxygen starvation of waterways by 
allowing the build-up of abnormally high algae lc"·els. 
In Western Europe. where phosphate concentrations 
in detergents has traditionally varied considerably 
from country to country. greater uniformity is emerging 
as more and more Governments pass legislation on 
the issue. 

In Switzerland. phosphates in detergents arc banned 
completely. while in Italy the Incl has been reduced to 
a maximum enc per cent since the beginning of 1989. 
In the Federal Republic of Germany. following 
legislative steps. only one third of heavy-duty powder 
detergents contain phosphates. while in the Nether· 
lands voluntary efforts have increased the share of 
non-phosphate powders to one third. 

By the beginning of 1989. France. Spain and the 
United Kingdom had not yet introduced any legis
lation on phosphates. As pressure has been mounting 
in France and in the United Kingdom. one super· 
market chain rnluntarily introduced i:s own brand of 
phosphate-free detcrgcnl. In th~ United Kingdom. the 
Soap and Detergent Industry Association has claimed 
that phospha:c cutrophication is not a problem in 
most parts of the country because of its short and fast· 
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flowing ri\·crs. If there is a problem. the association 
claims. the solution should be similar lo that adopted 
by Sweden. which is to install facilities at sewage 
works lo strip out the phosphates before water is 
discharge<!. The association claims that .ml~· 30 per 
cem of phosphates in water come from detergents. 

In the United Stales the so-called Chesapeake Bay 
Agreement is seeking a 40 per cent reduction in 
nitrates and phosphates entering the polluted Bay. on 
the north-cast coast. by the year 2000. The states of 
Virginia and Maryland banned phosphates in deter
gents as part of the agreement. signed in 1987. and 
there ~-ere strong calls in 1989 for Pennsyh·ania to do 
the same. It was argued. however. that a ban on 
phosphate detergents by t:1e !>late would only reduce 
phosphates entering the bay by 5 per cent. 

In the past. it was believed that linear alkyl 
sulphonat.:. the major detergent component. was 
unfriendly to the em·ironmcnt. The soap and detergent 
industry in the North has gorie co great lengths to 
pro\·e that this is not the case. however. A study 
released in the United States in 1988 determined that 
linear alkyl sulphonatc was environmentally safe on 
the following grounds: its rapid and thorough bio
degradability: any concentrations found in the cn\"iron
mcnt were lower than toxic levels: it is non-toxic to 
humans in formulations found in consumer goods: 
and there is no accumulation in the food chain. 

In Europe. a similar study entitled ··Review of the 
environmental safety of linear alkyl sulphonatc .. 
was released in August 1988. Commissioned by the 
European Centre for Studies on Linear Alkylbcnzcnc 
and Dcri\·ativcs and the Soap and Detergent Industry 
Association of the United Kingdom. the report was 
compiled by Painter and Zabel oi the United Kingdom 
Water Research Centre. It concludes that at the 
current lc\·cl of use. linear alkyl sulphonatc is unlikely 
to pose a hazard to the environment. 

The annual production of linear alkyl sulphonatc in 
Japan. the united States. and Western Europe is 
approximately I .4 million tonnes. according to the 
study. On the basis of concentrations in sewage and 
water. the per capita use of litiear alkyl sulphonatc in 
Western Europe is approximately 2.5 grammes per 
day. which is about 35 pc:r cent lower than estimates 
based on total production data. The difference is 
partly explained by the loss of linear alkyl sulphonatc 
due to biodcgradation in the sewage system. Because 
linear alkyl sulphonate occurs as a component of 
waste water. it is generally removed by sewage 
treatment before water is discharged into the aquatic 
environment. In some count~ics. however. waste ~atcr 
is discharged directly without sewage treatmcn1. 

Concentrations of linear alkyl sulphonatc in raw 
sewage arc generally in the range of from 2 to 5 milli· 
grams per litre. but can exceed 10 milligrams per litre 
in some countries. The United Kingdom report 
acknowledges that ~'.ere untreated effluent is dis· 
charged. environmental concentrations could reach 
levels sufficiently high to cause detrimental environ
mental effects. In this situation. however, it is noted that 
linear alkyl sulphonatc is degraded faster than other 
likely chemical components. for example. ammonia. 
which can be toxic to aquatic life. 

In rivers. concentrations of linear alkyl sulphonatc 
arc usually lcs~ than 0.05 milligrams per litre. although 



in some countries. le\·els as high as 1 to 2 milligrams 
per litre have been reported where untreated waste 
water is discharged. In the only study of a de,·cloping 
country. quoted in the Painter report. the concentra
tion of linear a!kyl sulphonate registered 2.2 milli-

grams per litre in the Han ri,·er at Seoul. Italy 
registered a concentration of 2 milligrams per litre for 
polluted sites. but in al! other studies quoted le\'Cls for 
polluted sites were below 0.5 milligrams per litre. and 
for unpolluted sites below 0.05 milligrams per litre. 

Sllf'plementar_v statistical data 

Country ,r,,dyc ti on Apetrcnt con1.-tip CpSU!ptiOft Hr inlybitPt 

19116 19117 1986 1987 r.rclftt.11~ 1965 1987 Ptrunt-

l'ilagr.-s) l'ilagr.-s) ~ l 'i109r.-s) <"-
1--1987 1986-1987 

Aust.-i• 122 422 127 615 4.26 1)4 6l6 ID 594 0.17 18.5 18.4 0.77 
S.l9i- Mld 

lu•~rg 140 166 178 zaa 11.21 295 442 291 61l 1.07 28.9 29.2 1.07 
0..-rk 216 107 209 080 3.25 156 212 162 906 4.29 30.4 31.7 4.28 
Finhn<I 68 508 70 'l04 3.50 61 538 71 372 4.14 13.9 14.4 3.16 

rr.-c• I 260 395 I 251 178 0.1) I 315 029 I 399 514 5.41 23.6 25.1 5.97 
(ie...,.y. Fod«r•I 

1..,....1 ic of I 690 469 I 730 462 12.37 I 560 Ol6 I 515 802 2.84 25.5 24.7 3.03 
Grnc:1 118 210 190 000 6.62 181 130 199 675 10.24 18.2 20.0 10. ll 
lt•ly•' (1 244 0001 ( 1 280 1001 2.92 I 244 000 1 280 000 2.92 21.7 22.3 2.70 
lrthnd 4C 613 46 379 3.IO 12.7 1).2 ].80 

llet"-rl-· 112 700 323 899 3.58 306 647 321 969 6.64 21.0 22.2 5.92 
.... ..,,.yl>' 54 14C 55 9112 ].40 aa 192 87 174 0.36 21.1 20.9 a.as 
Portu,.1 197 164 222 324 12.76 191 990 201 708 5.06 18.7 19.6 4.75 

~·ft I 105 477 I 164 9113 5.31 I 076 113 1 121 1194 4.25 27.6 28.6 3.58 

Sooffen 145 270 141 445 2.19 196 065 194 041 1.03 23.] 23.1 1.21 

S..itnrl•nd 150 353 161 ]4] 7.]I 152 103 162 173 7.08 23.3 24.8 6.37 
Unittd Kingd .. I 517 700 I 517 'IOO 1.26 I 4C5 600 I 413 400 1.92 25.0 25.4 1.57 

Total I 661 085 8 AO 323 2.51 8 456 466 8 676 954 2.61 23.1 24.) 0.03 

~: &s,«i•tion lnt1rn•tion&le M 1& S.•onneri• et de 11 Det1rgenc1. 

•' Italy pr.,,,id .. figurts only for -•rent cons-tian. 
l!I S- tann•.,es ••t confidenti•I - not includtd in tht tot•I for llon.ay. 

Taltle IY.t5. 5Nps Md •terwMts .... rts _. ~s lor ~ry. Wale,. C.npe 

c-try £111cu 1 .. ci1 
1916 1917 Pe•clfttaga 1916 1917 '9rclfttaga 

(t-s) c.....,. (\-s> dl"'9t 
1916-1917 1--1917 

Austria 16 093 21 240 31.91 28 307 27 199 3.91 
a.1,; .. 1S9 493 207 490 30.09 114 769 1Z7 llS 11.37 .,._ ... 19 993 16223 4.19 lO 09I 40 049 33.06 
Fi11lllld 13 163 17 475 26.06 13 193 17 943 29.15 
Fr111ee 168 337 1S3 93S 1.56 222 971 294 671 32.16 
Ge...,.,, f~ral 

Republic of 250 296 360 313 43.96 119 913 145 663 21.47 
591111 50 28S 75 ·~ 50.17 20 921 32774 56.66 
Grttee 880 2 ~ 164.21 3 IOO 12 000 21S.79 
Hair 
lrelw 4C 613 46 379 3.IO 
lltth4rllllds SI 033 SS 710 4.00 SI 9IO 51110 13. 14 
11o .... , 4 702 s 643 20.01 38 750 37 SlS 3. 14 
'ortutAI 7 lit 2S 170 250.12 2 215 5 254 137 .20 
SooNlft 26 llS 36 491 29.ll 76 910 12 087 6.73 
Swl tHrl 11141 I 653 2 050 24.02 3 403 3 5IO S.20 
IJll lttd Iii fl9doll 149 700 143 500 4. 14 11 600 HOOD 215.23 

Total 996 132 194 121 19.79 790 213 9'D 7H ZS.JI 

Smiw: Association l11ter11atlonal1 de la Sa•-•I• et H la IMttrflllC•· 

233 



Table IY.96. 1917 Inda of price eTOl•tl- of •-pa 
aad deteraenta. Veatera bttpe 

11& trademark Household Soft Textile vaahln& Dlahvaahln& 
toilet aoapa aoapa aoapa pro4ucta Uqul4a 

... tri• 
lel&l• and 

Llmmllar& 
DeMark 
Finland 
France 
Ge~. Federal 

lepubllc Of 
C:reece 
Italy 
Ireland 
lletherlaada 
lorvay 
Portuc•l 
Spain 
Sved-a' 
Svitterlalld 
United llDd&oa 

117.5 

147 
151 
141 
162.1 

244 
111 
135 
109 
136 
211 
204 

130 
12:> 

141 

221 
177.2 

117.3 
212 
202 
170 
1'?6 
264 
204 
250 

121 
166 

140 

113 

202 
165 
131 
141 
6&2 

97 

114.5 

139 
276 
126 
159.5 

111.9 
250 
202 
155 
120 
133 
271 
171 

97 
131 

135 
246 
131 
159.5 

111.9 
260 
224 
140 
116 
136 
321 
190 

102 
119 

~: &aaoclatlon InternatlOD&le de la SaYoaDerle et de la Diteramce. 
•' c:eneral fiaure for Svedm: 153. 

G. Man-made fibrn (ISIC 3SI) 

Non-ccllulosic staple and tow 
Ccllulosic staple and tow 
Non-ccllulosic continuous fibr~ 
Cdlulosic continuous filaments 
Fibres intermediates 

I. 011tline of tje indr.stry· 

(a) Current situation 

The year 1988 proved to be a landmark for the 
man-made fibres industry in two respects. For the first 
time, synthetic and ccllulosic fibres. which together 
form the grouping man-made fibres, comprised more 
than half the world's output of all fibres. The main 
competing product is cotton anJ, to a much lesser 
extent. wool. 

The second feature was that more than half the 
synthetic fibres produced during 1988 originated 
outside the traditional industrialized regions of North 
America, Western Europe and Japan. Figure IV.20 
shows that other regions supplied 51 per cent of total 
synthetic fibres. The South and centrally planned 
economics have. since 1987, supplied more than half the 
world's output of man-made fibres, and in 1988 their 
share of this grouping was 52 per cent (figure IV.21). • 

The man-made fibres industry has been in far better 
shape in the second part of the 1980s than during the 
1970s and the early part of the decade, thanks to 
major restructuring efforts by producers in developed 
countries. Businc:.s i~ still fragile, however, especially 
in comparison wiril many other branches of the 
chemical industry. Prices for fibres inlcrmcdiatcs have 
risen fasrcr 1han for 1hc fibres themselves, and in some 

•I\• reported h) ihe Akin corporation in a documenr cn111lcd 
"Man-made fihre• in l9MM". 
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cases shortages of raw materials ha\·c restrained 
production. Some of the largest fibres-producing 
countries arc. today, located in East Asia. notably 
Taiwan Province and the Republic of Korea. But these 
economics still rely on imported intermediates for 
their fibres indu~try. and frequently dominate world 
imports in certain raw materials such as acrylonitrile. 
caprolactam, tcrcphthalic acid and ethylene glycol. 

(b) Definitions 

Man-made fibres are either synthetic fibres (chemical 
polymers synthesized from hydrocarbons) or cellulosic 
fibres, made from natural sources. primarily a substance 
called dissolving wood pulp. A third category is mineral 
fibres. made, for example, from glass. but these do not 
generally fall into the textile category and are excluded 
from statistics. 

The main syn1hctic fibres arc polyester. polyamitlc 
(nylon) and acrylic. Polypropylene fibres have also been 
gaining popularity, particularly for carpets. Cellulosc
bascd fibres include acetates and rayons. In all cases. 
fibres arc further categorized according 10 their physical 
form. Filament is a continuous polymer that has been 
extruded in its molten slate 1hrough fine holes and then 
solidified by cooling. It is spun on lo various packages 
for shipment from the factory. Staple is chopped into 
smaller lengths and can be made into yarns on 
conventional machinery designed for natural fibres. 
Often this type of fibre has charac1cristics that arc more 
like natural fibres•. 

(c) History 

The man·madc fibres induslry emerged in 1905 after 
C'ourtaulds of 1hc United Kingdom slartcd producing 
viscose rayon in a plan! at Coventry. This is said 10 have 

•The •uh1cc1 " disc1 ... eJ m rhe .\(011-,.,aJr fihrr 0111/ trrnlr 
tfiru1nr1. lloech•I ('elane•e. 



Figure IV .20. World production of synthetic fibres by 
region, 1980 •nd 1911 

1980 

Total: 10.8 million tonnes 

1988 

'~--- Others 36.1% 

Total: 15.3 million tonnes 

Others -----~ 50.9% 

Source: Akzo. 

been the first commercially successful production unit, 
although in the Federal Republic of Germany, Hoechst 
had established a rayon pl.:nt at Bobingen in 1899. 

Production of synthetic fibres did not begin until 
1938. The polyamidc, nylon 66 (polyhcxamcthylcncdi
aminc adipamidc) was first produced by Du Pont in the 
United States. The following year IG Farbcnindustric 
produced a second nylon, called nylon 6 (poly
caprolactam). The outbrea~ of war led to the separate 
development of these two materials. 

Polyester, today the most common synthetic fibre, 
was first produced in 1953 by ICI in the United 
Kingdom and Du Pont in the United States. It is 
produced by reacting ethylene glycol and terephthalic 
acid or its derivatives. Acrylic fibre was introduced in 
1948 by Ba):r in the Federal Republic of Germany and 
by Du Pont i'l the United States. The product is at least 
85 per cent ac1 ~-Ion it rile by weight. 

Rgure IV .21. World production of run-n111de fibres by 
region, 1980 .net 1918. 

1980 

Total: 14.3 million tonnes 

1988 

\~---- Others 
39.3% 

Total: 18.6 million tonnes 

lnted Slc*s 

2l0% --~-....,· -

Ohr$ t 5L9% _____ __, 

Source: Akzo. 

Table IV.97 shows the rapid build-up of synthetic 
fibres production (consumption figures are not readily 
available but arc taken within the industry as broadly 
similar to production as stock movements are not 
significant). Production grew by 1,008 per cent during 
the period 1950-1988. Growth from 1950 to 1970 was 
399 per cent, but during the next decade this slowed to 
70 per cent and during the 1980s growth has been 30 per 
cent. One significant factor was the 1973 oil price rise 
which increased raw material costs, allowing natural 
fibres to become more competitive. 

These two periods, pre- and post-oil shock, can be 
considered as separate stages of development for the 
fibres industry of the North. The first is characterized by 
uninterrupted growth and good profits with producers 
benefiting from economies of scale and little competi
tion. The second period saw competition from the 
South, increased oil-related costs and severe over
capacity. The third stage, in which the industry is now, is 

235 



Table IY.97. World.......,.. tnna pnclactl-. 1930-ltN 
(Tbouaand• of tonne•) 

Year ~dl11l211,. - m£11cUu Total 
ru-nt Staple Total Fll-t Staple Total 11&n--de 

yarn fibre yam fibre flbrea 

1930 205 3 208 208 
1935 425 65 409 490 
1940 542 515 l 127 l 4 5 l 132 
1945 401 200 601 14 3 17 611 
1950 172 739 1 611 54 16 70 1 611 
1955 1 043 1 252 2 295 114 12 266 2 561 
1960 1 131 1 533 2 664 417 216 703 3 367 
.. 961 1 135 1 612 2 747 497 333 130 3 577 
1962 1 202 1 729 2 931 631 Ml 1 079 4 010 
1963 1 231 1 901 3 132 779 554 1 333 4 465 
1964 1 321 2 051 3 379 977 711 1 HI 5 067 
1965 ; 372 2 074 3 M6 1 124 916 2 040 5 416 
1966 1 371 2 083 3 461 1 300 1 !33 2 433 5 194 
1967 1 349 2 019 3 431 1 461 1 353 2 114 6 252 
19H 1 419 2 239 3 651 1 147 1 102 3 649 7 307 
1969 1 421 2 267 3 HI 2 147 2 140 4 217 7 975 
1970 1 391 2 194 3 515 2 391 2 411 4 109 I 394 
1971 1 391 2 219 3 617 2 Ill 2 127 5 70I 9 325 
1972 1 377 2 393 3 770 3 235 3 276 6 511 10 211 
1973 1 370 2 496 3 16' 3 IA 3 162 7 730 11 596 
1974 l 302 2 Ml 3 745 3 126 3 754 7 510 11 325 
1975 l 141 2 061 3 216 3 790 3 671 7 461 10 677 
1976 l 151 2 219 3 440 4 165 4 555 I 720 12 160 
1977 1 157 2 311 j 545 4 311 4 923 9 304 12 149 
1971 l 141 2 447 3 595 4 699 5 516 10 215 13 110 
1979 l 165 2 520 3 667 5 013 5 155 10 161 14 535 
1910 1 130 2 392 3 522 4 154 5 925 10 779 14 301 
1911 1 053 2 411 3 464 4 916 6 111 11 167 14 631 
1912 967 2 227 3 194 4 512 5 791 10 403 13 597 
1913 913 2 327 3 310 5 065 6 475 11 540 14 150 
1914 959 2 421 3 317 5 444 6 950 12 394 15 711 
1915 933 2 301 3 234 5 125 7 261 13 093 16 327 
19116 934 2 219 3 223 6 047 7 724 13 771 16 994 
1917 917 2 357 3 274 6 447 I 237 14 614 17 951 
1911 9M 2 391 3 342 6 127 I 461 15 295 11 637 

liJIG.c: .Akzo. 

one of slight recovery and specialization of produc
tion. 

reach 20.5 million tonnes by 1995 (142). The two main 
determinants, population changes and growth in world 
income have suggest~d an income elasticity of demand 
of about 0.6 for fibie consumption per ncad. There is 
also a clear relationship between the level of economic 
development and per capita fibre consumption. In 1985, 
per capita synthetic fibres consumption was 6. 7 kilo
grams in developed countries compared with 0.9 kilo
grams in developing countries, the latter ranging from 
0.2 kilograms per person in India to 1.3 kilograms per 
person in South-East Asia and 1.8 kilograms in Latin 
America. Overall. fibre demand is expected to grow at 
I to 2 per cent a year in the North, and 3 to 4 per cent 
in the South. 

In the South. production of man-made fibres grew 
strongly throughout the 1970s and 1980s, almost 
doubling in the boom years between 1970 and 1975 and 
displaying strong growth again in the mid- I 980s. From 
1983 to 1987, production growth rates averaged bet ween 
7 and 12 per cent. There was a small decline in output 
from 1981 to 1982, probably attributable to the general 
recession in that period, which saw a decline in 
production in all areas. 

(d) Consumption trends 

Per capita consumption of man-made fibres continues 
to grow and, as might be expected, is much higher in the 
North, where two thirds of fibres consumed arc 
synthetic. In the South, natural fibres still predominate. 
Continued population growth and penetration of 
synthetics in the South imply much ~cope for further 
expansion of man-made fibres ~roduction. 

Total consumption of fibres is projected to reach 44. I 
million tonnes by 1995, rising to 49.7 million tonnes by 
2000. or this, synthetic fibres demand is projected to 
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A notable feature in the development of fibres 
consumption is the increasing importance of synthetics 
over cellulosics, production of which has fallen. The 
trend towards synthetics has continued despite the 
increase in raw material prices caused by the 1973 oil 
price shock. Another trend has favoured the produc
tion of staple fibre in preference to filament, especially 
in the 1970s. 

Nearly all growth in fibre consumption since 1973 
has been due to the increa!le in staple fibres, either 



couon or wool or syn1he1ic staple. which more closely 
:ipprollimales man-made fibres. Synthetics ha\·c won 
greater popularity than ccllulosics because they allow 
a more sophis1ica1ed mill of properties than can be 
achic\·ed with wood-based ccllulosics. 

In some regions. notably 1he centrally planned 
economics. cdlulosics are still important. Howc\·er. a 
decline in popularity has caused technological dcvel
opmcnl to fall behind. One company in a developed 
markel economy 1ha1 is still pursuing development in 
ccllulosics is Counaulds of lhc United Kingdom. This 
firm has a new lype of fibre which. it claims. 
overcomes some of the disadvantages of standard 
ccllulosics and other fams arc dc\·cloping similar 
products. 

le) Fibre production ;n 1988: 
trends and underlying causes 

Production of man-made fibres in 1988 rose by 4 
per cenl lo 18.6 million tonnes. a record le\·cl for the 
silllh year running. Total oulpul in de\·cloped market 
economics rose only slightly. by 2 per cent in Western 
Europe to 3.3 million tonnes and by I per ccnl in lhe 
United Slates (lablc IV.98). Meanwhile. output in 
Japail was stagnant. although synthetics increased 
slightly. by I per cent (table IV.99). Synthetics growth 
in Europe was only I per cent. and in the United 
Sta! .. -s 2 per cent. 

C'J11tinuing the established trend, output grow~h 
was much stronger in the South and other regions. up 

Table IV.91. Geoaraplllcal breakd- of world prodactloo 
of ..........Se fibre., 1970-1911 

(Thouaanda of tonnes) 

!ear Veatem United Japan Other World 
Europe Stat ea rqiODS total 

1970 2 634 2 260 1 511 l 919 I 394 
1975 2 622 2 913 1 435 3 637 10 677 
1910 2 967 3 191 1 111 5 625 14 301 
1911 3 ll5 3 909 1 779 5 121 14 631 
1912 1 901 3 167 1 735 5 794 13 597 
19&3 3 051 3 654 1 765 6 373 14 150 
1914 3 219 3 571 1 110 1 111 15 711 
1915 3 294 3 524 1 112 1 697 16 327 
1916 3 236 3 639 1 739 • 381) 16 994 
1917 3 276 3 161 1 707 9 114 17 951 
1911 3 332 3 918 1 712 9 675 11 637 

Percentaae 
chaqe 
1917-1917: + 2 + 1 + 0 + 6 +4 

~= Ak:io. 

Table IY.99. Ceoaraplllcal breakd- of world production 
of 1J7Dthetlca, 1970-1911 

(Thousands of tonnes) 

Year Wea tern United Japan Other World 
Europe Stat ea reaiona total 

1970 1 503 1 553 l 019 734 4 109 
1975 1 155 2 513 1 044 2 049 7 461 
1910 2 160 3 341 1 378 3 893 10 779 
1911 2 160 3 348 1 378 3 893 11 167 
1912 2 189 2 713 1 320 4 181 10 403 
1913 2 360 3 181 1 340 4 659 11 540 
1914 2 521 3 135 1 391 5 347 12 394 
1985 2 661 3 094 1 424 5 914 13 093 
1916 2 631 3 181 1 382 6 570 13 771 
1987 2 671 3 383 1 367 7 263 14 684 
1981 2 696 3 435 1 379 7 785 15 295 

Percentaae 
cha nae 
1917-1911: + 1 + 2 + 1 + 7 +4 

Wlil: Ak:io. 
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by b ~r cent for man-m;ide fibres and by 7 per cent 
for syntheti..:s. Howe\·er. the increase in production 
Hllume was more moderate than in previous years. 

Rather than indicating a slow-down in consump
tion. the trend in the South could be partl~ due to 
shortages of raw materials. Among developing coun
tries. growth was again concentrated in South-East 
Asia and China. In those regions shortages of poly
ester feedstock led to the under-utilization of spinning 
capacity. In a separate trend. however. export growth 
of textiles and clothing slowed. 

In the United States. domestic demand for man
made fibres was unchanged from the previous year. 
However. the processing rnlurne of the textile irn:iU5try 
indicated a declining trend. Exports were up and 
production capacity utilization was comparatively 
high. 

Japan had to cope with strong competition from its 
South-East Asian neighbours. Thi!> was intensified by 
exchange rate changes. lncre:!sed consumption caused 
textile and clothing imports to increase. while man
made fibre and textile exports fell. 

In Western Europe total production of the textile 
industry was below the pre,;ious year's level. However. 
final consumption of textiles and clothing continued 
to increase although at a slJwer rate than in 1987. In 
line with an established tren1. the increased consump
tion served primarily to raise imports, although the 
deterioration in the balance of trade for textiles was 
much less pronounced than in previous years. Produc
tion volume of the automotive industry. another 
customer, reached record levels. while demand for 
high performance p:issenger car tyres could barely be 
met. The overall result was slightly higher sales by the 
European man-made fibres industry, with abo\·e
average growth in industrial fibres. although textile 
fibres were weaker. 

Repllrts fr,lm the Italian fibres '.\tanufacturcr' 
..\ssuciation. .-\ssofibre. sa~ that Italian sy11thetics 
demand fell by 20 per "-cnt in 1988. The trend is 
attributed to changes in fashion and consumer taste 
and the strength of imports. parlicularly clothing. One 
of the main producers. Snia. suffered from a fall in 
demand for acrylic fibres in China. The company 
usually enjoys large overseas sales but i:> cu~rently 

laying off workers on a temporary basis at its Porto 
Marghera plant in northern Italy. D:iring 1988. after 
agreement with the workers· union. some 7.200 jobs 
were scheduled to be lost from a total work-force of 
17.200. Government-subsidized lay-offs were to account 
for a further 2.000. The scheme is aimed at reducing 
climbing labour costs which were expected to reach 
25 per cent in 1988 against an industry a\·erage .:>f 
from 20 to 22 per cent. Fibres demand was expected 
to deciine further in the first few months of 1989. As a 
result. the two main companies. Enimont and Snia. 
were expected to link in a deal to cut overcapacity. 

In the United Kingdom. total production of fibres 
fell by 2 per cent in the first half of 1988, mainly 
because of a reduction in synthetic staple production. 
Cellulosics output continued to increase and total 
filament yarn production was up. Demand in the 
United Kingdom fell by 8 per cent but exports more 
than made up for this, accounting for 50 per cent of 
total deliveries. 

(0 Production pattern in 1988 by fibre type 

Contrary to previous years, production of synthetic 
filament showed a higher growth rate than staple. 
Synthetic filament output reached 6.8 million tonnes. 
up by 6 per cent, while production of synthetic staple 
fibres reached 8.4 million tonnes, up by 3 per cent 
(table IV.100). The production ratio shifted one point 

Table IV .100. World productioa of llUl-made fibres 
(Thousand• of tonne•) 

,1:111111111:1 :1m1bnl1:1 Total 
Year Fll .. ent Staple Flluent Staple .. n-ude 

yam fibre yam fibre flbrH 

1970 1 391 2 194 2 391 2 411 1 394 
1975 1 l"I 2 061 3 790 3 671 10 677 
1910 1 130 2 392 4 154 5 925 14 301 
1911 1 OB 2 411 4 916 6 111 14 631 
1912 967 2 227 4 612 5 791 13 597 
1913 913 2 327 5 065 6 475 14 150 
1914 959 2 428 5 444 6 950 15 711 
1985 933 2 301 5 124 7 261 16 237 
1986 934 2 219 6 047 7 724 16 994 
1987 917 2 357 6 447 8 237 17 951 
19881/ 944 2 391 6 127 8 468 11 637 

Percent•&• 
chana•: 
1917-1911 + 3 + 2 + 6 + 3 + 4 

~: Akzo. 
a/ 1911 flauraa are provl•lonal. 
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Table IV.101. Sbarea in world production 
of SJDthetic fibrea. 1970-1911 

(Percentqe) 

Fibre type 

FilaMDt 
Staple 

~: Akzo. 

1970 

50 
5C 

1975 

51 
49 

in favour of filament, to 45155 for filament/staple 
(table 1v.10·· 

Again in 1988, synthetic fibres showed a stronger 
growth than cellulosics, rising by 4 per cent against 
.;rowth for cellulosics of 2 per cent. The production 
ratio for the two classes of fibre was maintained at 
82/18 in favour of synthetics (:able IV.102). For 
ccllulosics, Western Europe showed the largest increase 
in output, up by 5 per cent. Demand for both filament 
and staple fibre in the region seems t.J have benefited 
from trends in fashion and was so high that it could 
not be fully met. 

Previous trends in the produclion structure according 
to fibre type also continued. The share of polyester 
and others increased at the expense of polyamidc and 
acrylics (table IV.103). In 1988, polyester accounted 
for 53 per cent of total output, polyamidc 24 per cent, 
acrylic 17 per cent and others, such as polypropylene, 
PVC and elastanc, 6 per cent. 

Polyamide. The production of polyamide, at 
3. 7 million tonnes (table IV. 104 and figure IV.22), was 
2 per cent higher than in the previous year. Polyamidc 
filam,_ll rose by 3 per cent, while staple production 
actually fell slightly, by I per cent. This was mainly 
attributable to a fall of 5 per cent in the United Stares, 
the largest single manufacturer, with some 60 per cent 
of world output. For p.Jlyamide in total, r!,c United 
States accounts for 33 per cent of world production. 

Polyester. Despite some slow-down in the growth 
of pclyester compared with previous years, this fibre 
recorded an increase in output of 7 per cent, which 

1910 

45 
55 

1985 

44 
56 

1917 

44 
56 

1918 

45 
55 

was above the average for total man-made fibres 
production. Output grew in all regions but was most 
marked outside the group of developed market 
economics, further emphasizing the growing shift 
towards production of this fibre in the South. In 
Western Europe, output of polyester grew by 4 per 
cent, which was a marked improvement on the 
previous year when a fall of 2 per cent was recorded. 
In the United States output grew by 3 per cent and in 
Japan by 2 per cent. World-wide, the production of 
filament, which grew at 9 per cent, rose more sharply 
than that of staple, which ircw 5 per cent. Polyester is 
the fibre favoured by developing countries, and some 
61 per cent of total output is now in regions outside 
Western Europe, the United States or Japan. 

Acrylic. For the first time since 1982 world pro
duction of acrylics fell. A significant factor was the 
7 per cent decrease in output in Western Europe 
caused by weak demand in the weft knitting branch. 
Acrylic is often regarded as a Western European fibre 
linkc:d to the strong knitwear industry but current 
fashion trends favour polyester and cotton rather than 
acrylic knitwear. The European industry has been hit 
by reduced demand from China for acrylic fibres. Not 
only did China curb its purchasing during 1988, but 
exports from the United States, helped by a weaker 
dollar, took a greater share of th~ Chinese market, 
and Japan, suffering itself from reduced acrylics 
demand, fought harder for exports. Demand problems 
have affected the Italian acrylics industry, causing 
labour lay-offs, while in the Federal Republic of 

Tlllle IV.102. Vorld productiOll of__... flltrn, 1,,._t• 

Type 1970 197$ 1911Q 1"5 1987 191!8 
Thouunds Pere.,.- Thouunds Percen- Thouslllds Perctn- Thouuncls Percen- Thouslllds Percen- Thousws Percen-
of tonnes t•ge of tonnts t•g• of tonnes t•ge of tonnes t•g• of tonnes t•ge of t-s t•ge 

Celluloslc 
fibres 3 585 43 3 216 30 l 522 2$ 3 234 23 3 274 18 3 342 18 

Sy"thetlc 
fibres 4 809 57 7 461 70 10 75 1l 093 80 14 684 82 1$ 295 82 

Totll Nn-
Nd• fibres 8 394 100 10 677 100 14 301 100 16 327 100 17 958 100 18 637 100 

~.u: Aho. 
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Table IY .103. Vorld prodactloo of QDtlaet:lc flbrea, 1970-1911 
(Percentqe) 

Fibre type 1970 1975 1980 1985 1917 1911 

Pol.y•lde 40 33 30 26 25 24 
Polyeater 34 45 47 50 52 53 
.lcrylica 21 19 19 11 17 17 
Other eynthetlc 5 3 4 6 6 6 

flbrea&l 

total 11)() 100 100 100 100 100 

~: Akzo. 

•' For ezuiple, polypropylene, polyvinyl chloride and elutane. 

Table IY.104. C:.OSrqblcal brealld- of QDtlaetlc fibres 
prodactloo, 1970-19U 

(Percentqe) 

It• 
1970 1975 

PolJMlde 
Veatem Europe 32 24 
United Statea 32 34 
Japan 16 11 
Othera 20 31 

VorldA/ 1 195 2 512 

l!!lJ:Htll: 
Veatf'm Europl' 21 19 
United Statea 40 41 
Japan 19 13 
Other• 13 27 
VorldA/ l 635 3 359 

6s:aUs:1 
Veatem Europe 40 31 
United Statea 22 17 
Japan 26 17 
Othera 12 21 
VorldA/ l 006 l 315 

llul1": Akzo. 

•' Thouaanda of tonnea. 

Germany, poor returns from this fibre have been 
reflected in the lower profits of the Bayer AG fibres 
branch. 

Overcapacity in acrylics remains a problem in all 
developed regions, with the surplus in Europe put at 
between 80,000 and 120,000 tonnes per year in early 
1989. This was due to be cut by some 35,000 tonnes, 
however, with the closure of two subsidized plants in 
Greece and Ireland. United Kingdom consultants, 
Tecnon, believe the European acrylic fibres business in 
: 988 reached the bottom of its business cycle. Although 
fashion still favours polyester, the price-competitive 
position over acrylonitril.: if being eroded owing to 
the rising cost of certain polyester feedstocks. 
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I 11111 II 11 I II Ill I I I 11 I I I 

l1:11m11:U.sm 
1910 1915 1917 1911 

20 19 17 11 
33 31 34 33 
10 9 7 7 
37 41 42 42 

3 115 3 421 3 641 3 704 

14 13 11 11 
36 23 21 20 
12 10 I I 
31 54 60 61 

5 015 6 560 7 613 I 122 

34 35 32 30 
17 12 11 11 
17 16 16 16 
32 37 41 43 

2 060 2 319 2 535 2 514 

(g) Geographical sp.read of production 

On a country-by-country basis, the United States is 
easily the · ingle biggesl producer of synthe~ic fibres. 
Figures in tables IV.105 and IV.106 differ slightly 
from the ones already given as they are from a different 
source and they present a lower ou:put figure for the 
United States. The ranking of producers is cle&r 
between the top two, but is close just below that, with 
Taiwan Province slightly overtaking Japan and the 
Republic of Korea sitting just above China and the 
USSR. These six countries and areas dominate pro
duction of synthetic fibres, although the Federal 
Republic of Germany and Italy figure significantly, 



Flguq IV .22. BrHkdown of aynlhetlc ftbrn production 
by "'91on. 1• 

lhled~ 
.310"; 

Poly amide 

Total: 3.7 million tonnes 

I 

/ 

Polyester 

Total: 8.1 million tonnes 

---- !hied Sl*s 

~--/---~~::~ 
. I 

\ ./ 

Others ---~~~ 
6t0Y. 

Acrylics 

Total: 2.5 million tonnes 

'iource Akzo 

Western Ulope 
.30.n 

Others 
43.0 7. 

with 5 per cent and 4 per cent respectively, while 
Mexico has held its position of around 2.5 per cent. 
"!"he only other Latin American country :o figure in 
the list is Brazil, which is a relatively large producer, 
standing 12th in the world with a capacity of 248,000 
tonnes. 

It is interesting to :iote, from table IV. I05, how the 
capacity build-ups in certain countries will change the 
ranking slightly among the top producers. Notably, 
China will overtake the Republic of Korea and move 
into fourth position. after capacity increases amounting 

to I~ per cent ha\'e been implemented. India. which is 
scheduled to increase its capacity by a huge 52 per 
cent between 1987 and 1990. will become the ninth 
largest prodaccr of synthetic fibres. Indonesia is 
another country that will boost output significantly
by 27 per cent. making it the I Ith largest producer. 
Other countries making notable capacity additions in 
synthetic fibres include Pakistan. which will raise 
output by 45 per cent. Egypt. with a 54 per cent 
increase in capacity to 110.600 tonnes. and Thailand. 
with an 18.5 per cent boost in capacity to 179.200 
tonnes. Taiwan Prm·ince 11.·ill consolidate its position 
as the world·s number-two producer with a 24 per 
cent capacity increase by 1990. adding 360.000 tonnes. 

The gradual erosion of the share of productior. held 
by the North can be seen in table IV.105. By 1990, the 
South (excluding centrally planned economics) should 
be producing 32.4 per cent of world synthetic fibres. 
gained at the expense of the North. the share of which 
will ~1ave declined to 48.6 per cent. Asia (excluding 
Japan) will provide 32 per cent of world syntnetics 
output. 

(h) Trade pa11erns 

Comprehensi\'e trade figures were only available for 
Western Europe. where statistics are collected by the 
International Rayon and Synthetic Fibres Committee 
and frequently used to justify applications for import 
<!uties on countries considered to be dumping their 
products. 

Table IV.106. gi\'ing leading exporters to Europe, 
shows how inter-European trade is of primary signifi
cance. but for synthetic filament fibres, Taiwan 
Pro\'ince. Mexico, Turkey and the Republic of Korea 
arc all significant exporters. For staple fibre, Taiwan 
Province is the sixth largest exporter to Western 
Europe, and Turkey. Yugoslavia. Mexico and Japan 
all sold quantities in excess of 20.000 tonnes in 1987. 
Because Western Europe was slower than the United 
States and Japan to balance its supply and demand 
situation for synthetic fibres it has suffered more from 
imports. But the region has not been slow in using 
protecti\'e trade weapons such as anti-dumping duties 
to guard against what it sees as unfair product flows. 
In 1988 hea\'y duties were placed on cheap imports of 
polyester from Mexico, Republic of Korea. Romania, 
Taiwan Province, Turkey, Yugoslavia and certain 
United States trading houses. 

Exports from the region have remained steady. 
Imports were high in the first six months of 1987 but 
fell appreciably ir. the second half, probably as a result 
of ~olyester duties applied at mid-year. It was alleged 
that im;>orts of polyester staple from the countries 
cited rose from 34,800 tonnes in 1984 to 71,200 tonnes 
in 1987. increasing their market share in Europe from 
9.6 per cent to almost 18 per cent. Imports of 
polyester filament textured yarn also rose from 1,300 
tonnes in 1984 to 24,000 tonnes in 1987. This 
increased the market share of importers from 1.6 per 
cent to 13.4 per cent over the period. The duties 
payable range up to 43 per cent. It was expected that 
imported tonnages of polyester would rapidly decline 
in Europe. Some sources were expected to dry up 
altogether; notably, Mexico, Romania and Yugoslavia, 
where the duties had their severest impact. The effect 
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T.obl1t IY. IOS. World's top 20 prochctrs of s,..thetic fi!Hft 

(-try. UH Pr~~·~ hrc..,t•9'" P1trc..,t•9'" Output hrc..,t•9'" 
or rtgi on 1988 1986 1980 'h!!!9.t vorld sh•r1t 1990 vorld shu• 

( thouunos of tON11ts I 1980- 1986- 1987 (thouunds 1990 
1987 1987 of tonnH) 

I. Uni tltd St•tltS l 094 2 919 3 ~CZ -C.5 6 22.4 J 530 19.5 
2. T•iv.a" Provine• I 391 I 232 SSS 149 I) 10. I l S91 10.5 
3. J•p~ l )41 13~ I 357 -1.2 

_, 
9.7 I 711 9.a .. R~l ic of ltorH 964 862 536 so.a 12.5 1 I 091 6 

5. Chin• 910 801 248 267 1).6 6.6 I 257 6.9 
6. USSR 536 576 sso 52 45 6 992 5.5 
1. Fltd1t ·•1 R1tpublic 

of c;.......,, 764 142 120 6.1 2.9 5.5 S51 4.7 
a. lt•ly 564 572 355 58.4 -1.4 4 6;9 3.4 
9. pte•ico )76 296 239 -40.6 13.4 2.4 494 2.7 

10. ~in 263 211 202 30.2 -2.9 1.9 347 1.9 
11. Turh) 26G 229 98 16.S ll.S i.a 366 2 
12. Bruil 248 240 231 7.4 3.5 1.8 312 l. 7 
I). lndi• 231 223 11 255 3.4 1.7 601 3.4 
14. Unitltd ltingd.,. 203 2oa 288 -29.5 -2.S 1.5 266 l.S 
IS. 1(91.1.ni I 201 200 136 47.8 0.75 '-5 247 1.4 
16. lndonesi• 172 163 95 SI 5.6 1.2 371 2 
17. c;......,. 0-Cr•tic 

R~lic 161 159 !;9 15.8 I. I 1.2 212 1.2 
IS. Fr~c• 159 167 192 -17 -C.9 1.15 219 1.2 
19. Pol And 115 148 163 -7.4 2.2 I 192 
20. Cz1tehoslov•ki• 132 129 76 13.1 2.6 a.95 1az 

llorth ..._riu 3 224 3 058.4 3 364 -C.2 5.4 23 3 727.3 20.6 
llHt1tm Europ1t 2 5711 2 553.6 2 164 19. I 0.9 111.7 3 153.2 7.5 
South ..._riu 783. I 725. I 613 27 .7 1.9 5.7 I 124.5 6.2 
Asi~/ 4 351.S 4 055.3 2 808 54.9 7.3 31.6 6 149.6 3-' 
Eut1tm Europ• And 

the USSR 1 696.4 I 592.4 I 202 41.1 6.5 12.3 2 230. 7 12.3 
Toh I North~/ 1 247. 7 004.4 6 951 4.2 3.5 52.6 8 792 48.7 
Tot•l South!/ 3 909.1 3 529. 7 2 Ill 83.2 10.6 28.3 5 171. I 31.9 

Tot•I 13 758. 7 12 994.2 10 466 Jl.J 5.9 100 1a oso.rs 100 

~: !t!tile Qr91non. June 1988; •nd (h...,iehsern - Te1tilindustrie, ,..n-<Nde Fibrt Yurbgok 

!2M ( Fr•nkfurt .. ~i~. 1988). 

1/ bcl.,din9 c..,tr•ll~ pl•nnltd •conoioies. 

Table IY.106. Leadi11& 

FUyent varn 
lank Country or area 

1. Genuny, Fed. Rep. of 
2. Italy 
3. Ketherlanda 
4, Switzerland 
5. United lingdo. 
6. United State• 
7. Belgim 
8. France 
9. Taiwan Province 

10. "exico 
11. Ireland 
12. Canada 
13. Turkey 
14. Denurk 
15. lapubllc of Korea 
16. Spain 
17. Japan 
18. Czachoalovakla 
19. Iaraal 
20. Yuaodavla 

ezportera to lurope of aynthedc flbrea, 
(Million• of tonnes) 

Tonnage 

213 552 
95 013 
64 119 
60 926 
53 870 
40 278 
38 319 
37 989 
37 398 
20 409 
16 920 
H 697 
14 547 
10 368 
10 351 
I 928 
8 405 
5 649 
5 327 
" 617 

Staple Yarn 
lank Country or area 

l. Geraany, Fed, Rep. of 
2. Italy 
3. Ireland 
4. France 
5. Unl,ed Kln&dom 
6. Taiwan Pro1lnce 
7. Turkey 
8. Keth-.rlanda 
9. Switzerland 

10. Yuaoalavla 
11. "exlco 
12. Japan 
12. United Stataa 
14. Spain 
15. Danaark 
16. Auatrla 
17. Bal&h• 
18. Romania 
l'il. Canada 
20. le~ubllc of Korea 

~: T11tll1 Oraanon; and Ch .. l1fa1ern - Textlllndu•trla. 

1917 

Tonnage 

240 717 
144 161 

59 958 
41 907 
40 598 
39 148 
35 143 
31 572 
30 594 
23 163 
22 604 
21 147 
20 797 
20 57.:! 
20 428 
20 U8 
18 764 
14 703 
13 734 
10 918 



llO prices was not expected to filter through until the 
fourth quarter. In another defensi,·e attempt. at the 
beginning of 1988 the European Commission reopened 
an anti-dumping enquiry into imports of certain 
acn-lic fibres from Mexico. This followed an earlier 
ca~ when duties were imposed against importers in 
Israel. Mexico. Romania and Turkey. Imports from 
Mexico continued to rise. howe\"er. from 721 tonnes in 
1985 to 15AOO tonnes in 1988. Prices of the Mexican 
material undercut EEC producers by from 13 to 
25 per cent. The International Rayon and Synthetic 
Fibres Committee also claimed that some exporters 
had continued with sales. despite promises to .top. 
Original price undertakings had also been undermined 
by the fall in \·alue of the dollar. 

In February 1989. the EEC Commission initiated 
the first-e\·er fibres anti-subsidy proceedings b) bringing 
charges against Turkish exporters of polyester fibres 
and )·ams. It was claimed that costs of bu;• ng new 
plants had bttn subsidized by up to 50 per cent. and 
that subsidies had lowered the cost of Turkish 
polyester fibres in Europe by from 31 to 51 per cent. 
Polyester filament that should have sold for 7 deutsche 
mark per kilogram without subsidies was being sold at 
4.50 deutsche mark per kilogram and yam which 
should hu·e sold for 4 deutsche mark per kilogram 
was going for 2.80 deutsche mark per kilogram. 
Between 1984 and 1987. when European consumption 
of yarns increased by 9 per cent. imports from Turkey 
rose by 5.5W per cent to over 13,000 tonnes. Polyester 
fibres consumption in Europe rose by 14 per cent in 
the same period. but Turkish c:,ports rose by 38 per 
cent to over 17.000 tonnes. In the same period Turkish 
exporters increased their share of European fibres 
sale~ by 840 per cent [ 143). 

z. Fibr~s capacity 

(a) Structural m·ercapacity 

Over-enthusiastic building of fibres plants in the 
North and a surge in capacity in the South combined 
to form a structural overcapacity in synthetic fibres in 
the 1970s. 9,. the mid-1970s it was estimated that a 
drop in dcm~nd combined with capacity build-up had 
led to 3.6 million tonnes of excess capacity, amounting 
to 26 per cent of the world tdal. Rationalization steps 
were taken combining government and private sector 
action (sec example following of Europe's "crisis cartel") 
and by 1980 the situation was largely under control. 
However recession led to further problems and by 
1985 surplus capacity again stood at 3.6 million 
1onnes world-wide. or 19 per cent of total capacity. 

Weslcrn Europe suffered particularly badly and 
during 11}74-1983 capacity utilisation rates for al! 
syn1hc1ic fibres averaged 70 per cent against mir.imum 
levels for profitable operation of 80-85 per cent. The 
consequence was substantial financial losses. In 1977, 
1hc major producer. Enka (now Akzo Fibres), cstimltcd 
losses of 16-47 per cc:nt on selling prices for the three 
main fibres. For the period 1974-1979, losses for the 
Western European fihrcs industry amounted to an 
estimated $4.5 billion r l42J. 

The Western European industry continued 10 bring 
on new capac:ily in the face of rcccs:o;ion and global 

shifts in production. From 1973 until 1978. in fact. 
synthetic fibre capacity increased by a third. Growing 
imports of finished textile products aggrnated the 
situation and a lower dollar intensified competition 
from the United States. In 1980. cheap imports of 
fibres from the United States were said to be 
undercutting 11..'l:al prices by from 20 to 30 per cent. 

(b) Restructuring st<!ps taken by deuloped countries 

Steps taken to restructure the European synthetic 
fibres industr~· to deal with the abo\·e problems 
pro\·ide an interl·<>~ ;ng example of an industry's response 
to o\·ercapacity. In the United States. market mechan
isms. sparked ht increasing competition from East 
Asia and Mexico. plus the general decline in consump
tion growth. had encouraged the closure within two 
years of more than 200.000 tonnes of capacity. This 
represented some 23 per cent of total United States 
synthetic fibres capacity. In Japan. ovcrcapacities in 
certain fibres were corrected within 18 months. with 
some help and encouragement from MITI. 

In Europe. social and political attitudes in the form 
of government protection for national industries and 
employment were blamed for persistent overcapacity. 
A so-called "crisis cartel" was formed to tackle the 
problems of the fibres industry. Eventually a plan for 
producers to co-operate in capacity reductions was 
approved by the competition department of the EEC. 
This later came to represent a model agreement. but 
was never repeated elsewhere in the chemical industry. 
despite similar problems. Initially, it was agreed that a 
general capacity reduction of 15 per cent ·.~;ould be 
undertaken. United States subsidiaries operating in 
Europe were not prepared to join because of the 
antitrust implications of the cartel under United States 
law. However. many undertook voluntary capacity 
cuts. The first Da\·ignon agreement. named after the 
competition commissioner al !he time. ran from 1978 
until 1982. 

A second agreement ran from 1982 to 1985. This 
allowed for cuts in capacity of a further 500,000 
tonnes (table IV. 107) representing 18 per cent of 
capacity. and encouraged companies to concentrate 
on their areas of specialization. dropping ~ome pro
duct types altogether. Some countries saw drastic 
reductions in their capacities. The United Kingdom 
lost 51 ~r cent of total synthetics capacity. amounting 
to 316,000 tonnes between 1977 and 1986. The Federal 
Republic of Germany lost 269,000 tonnes, or 26 per 
cent of capacity. Italy. on 1he other hand. lost only 
11 per cent or 66.000 tonnes, and Spain actually 
increased capacity by 48 per cent over the period. So 
far as employment was concerned. the United King
dom suffered most. with some 76 per cent of workers 
losing their jobs in the synthetic fibres industry 
between 1975 and 1985. The cost structure of selected 
synthetic fibres in the region after implementation of 
the agreement is reflected in table IV. !OK. 

(c) Capacity utilization and productivity 

Figi:re IV.23 and table IV.109 show how world 
capacity utilization in fibres has picked up since 1983. 
Average world-wide operating rate:o; from 1983 to 1987 
range from !10 to !16 per cent. with performancer 
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Table IY.107. Ctpaclty nd11etl- 117 Veetera Saropua 
fl•re p~era1 lt&2-lt&5 

Flbre Ctudty Cbanae 
ltU-1915 

{percentqe) 
1912 1915 

{Thousands of {Thousands of 
tonnes) ronnea) 

Poly .. ide filuaen.t 393 316 -19.6 
Carpet 225 171 -24.0 
Staple 201 161 -16.4 

Polyeater fil.aent 42& 337 -21 3 
Staple 511 510 -1: .2 

Acrylic ataple l 052 asa -1&.4 

Total 2 HO 2 310 -1&.l 

~: International Rayon and SJDthetic Fibre• COllaittee. 

generally slightly better than this in the United States 
but at the lower end of the range in Europe. Capacity 
utilization in Japan has fluctuated widely. declining 
from 92.7 per cent in 1984 to 76 per cent in 1987. In 
the Republic of Korea and Taiwan Province, capacity 
utilization has not fallen below 90 per cent in the five 
years shown. but has risen in some years well above 
100 per cent. 

A consequence of the restructuring has been a 
remarkable improvement in productivity by the major 
Western Europe producers. with the United Kingdom 
seeing an increase in the period just mentioned of 

146 per cent. Output levels of 38 tonnes per employee 
in 1985 made the United Kingdom one of the most 
efficient producer among Western European coun
tries, although still behind the United States at 
62 tonnes. 

Computution'i for 1987, however, show Italy over
taking the United Kingdom with productivity of 44 
tonnes per worker (table IV.110). Far ahead, however, 
arc Taiwan Province, with 79 tonnes produced per 
worker. and the United States. In the Republic of 
Korea, productivity in synthetic fibres is not as high as 
might be expected, showing just 42 tonnes per worker. 

Figure IV.23. Man-made ftlM'e cepaclty-utllzatlon by region or country, 1913, 1915 Md 1917. 
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Tdl• IY.lOI. C:O.t aU'11ct.re of aeleeted .,.tt.tlc 
fl•na. Vatera hrope. 1H6 

(Perceataac) 

Purclaa8ed .. terlala 
lcaearcll and dcwclOPIRDt coat• 
Prodllctloa and dlatrlbutlon 
llarbtlq coata 
Depreclat ion 
Operatlq profit .. rala 

Total 

Sntllctlc flbrca 
Acrylic Polycatcr 

56.1 
1.0 

2t.2 
2.5 
4.5 
6.0 

100.0 

47.0 
1.0 

ll.5 
1.5 
1.0 
t.O 

100.0 

~able IY.109. Vorld-vldc ~c fibre production 
and capacity utlltzatloa. 1913-1917 

Country, area or re1lon 1913 1914 1915 1916 

A. Procluctlon 

VS![l!I li2Ul 
Pounds (•lllions) 30 876 32 746 34 012 34 906 
Share (percentaae) 100 100 100 100 

Capacity utilization 10.4 13.9 12.9 12.7 

UDIU!S SU!iH 
Pounds (•illiona) 7 273 7 103 6 172 7 054 
Share (pcrcentaae) 23 22 20 20 

Capacity utilizatl'n 12.0 80.1 79.0 15.9 

vuum EY[2H 
Pounds (•illi~na) 6 454 6 733 6 903 6 710 
Share (perccntaae) 21 20 20 19 

Capacity utilllatlon 78.9 84.5 85.2 12.7 

E11um EY[2RI: 
Pounds (•llllona) 5 253 5 500 5 669 5 711 
Share (pcrccntaae) 17 17 17 17 

Capaci~y utilization 11.8 12.3 79.-t 78.5 

il.Un 
Pounds (•llllons) 3 761 3 851 3 941 3 694 
Share (perccntaac) 12 12 12 11 

Capacity utilization 83. 7 92.7 75.9 77.3 

Ch1nl 
Pounds (•llllona) 1 129 1 571 2 011 2 115 
Share (pcrccntaac) 4 5 6 6 

Capacity utilization 62.4 71.8 87.0 94.9 

Rc2ubllc 2f Korra 
Pounds (•llllona) 1 492 1 674 1 820 1 931 
Share (~ercentaae) 5 5 5 ' Cap~clty ut!llzatlon 90.4 97.6 102.6 94.9 

Illno ~c2l!~o1:r 
Pounds (millions) 1 851 2 204 2 52~ 2 981 
Share (pcrc~nta&e) 6 1 7 • Capacity utilization 91. l 97.9 96.3 113. 7 

Br1li 2f libr ~sicld 
Pounds (•llllona) 3 653 4 110 4 264 4 493 
Share (percentage) 12 12 ll ll 

Capacity utilization 71.9 78.9 73.0 61.0 

1917 

36 578 
100 
15.4 

7 427 
2\1 
11.6 

6 119 
19 
12.2 

6 017 
16 
10.3 

3 611 
10 
76.l 

2 469 
7 

85.(' 

2 161 
6 

90.4 

3 331 
9 

90.1 

4 729 
13 
66.1 
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Table IV .109 <1:211Un11d> 

eo-11:ry. area or realon 19&3 1914 1915 1916 1917 

a. Capacl11:JA' 
~..Tulli 

Pounds (millions) JI 414 39 017 41 017 42 117 42 112 
Share (percentage) 100 100 100 100 100 

!lol~~ :.~uu 
Pounds (•illions) a 770 a 857 a 636 a 161 a 205 
Share (percentage) 23 23 21 19 19 

~tern Euroia 
Pounds (•illions) a 173 7 9f,4 a 102 a 116 a 189 
Share (percenta&e) 21 20 20 19 19 

t;auern t;u[2l!e 
Pounds (aillions) 6 420 6 611 7 132 7 147 7 365 
Share (percentage) 17 17 11 17 17 

~ 
Pounds (millions) 4 494 4 156 4 607 4 776 4 771 
Share (percentage) 12 11 11 11 11 

~ 
Pounds (millions) l 797 2 119 2 310 2 302 2 474 
Share (percentage) 5 6 6 6 6 

Be(!ybll!: 2[ ~O[~I 
Pounds (millions) 651 1 715 773 1 911 2 034 
Share (percentage) 4 4 4 5 5 

I1lv1n ~r2vin1:~ 
Pounds (•illions) 2 031 2 250 2 622 3 380 3 177 
Share Crercentage) 5 6 6 8 8 

Q!hlls 
Pounds (millions) 5 078 5 205 5 835 6 322 6 590 
Share (percentage) 13 13 14 15 15 

~: "Worldwide fibre production and producing capacity survey", ~ 
Q.run2n, July 1988, and December 1988. 
l!2..U.;. l pound = 0.454 kilograms. 
1/ - Capacity as of November of each year for the United States and as of 
"arch earh year for the oth'!!r countries, areas, and regions. 

T•1• IY.110. r..1.,....11: ... pnolooctirit:r i• - _...... 
fibres illdntry. 1~1tutf 

c-try. arn or 1975 1980 1916 1917 Percent•• Product;•; ty 
c-try 9roupi119 ~. per worlier 

197S-1987 (t-s) 

Belg;,. and Lu•l!llllourt 14 845 9 710 8 110 8 280 ~ 26 
France 20 450 10 920 6 070 5 610 -72 35 
Ge,...,.,, Federal 
1_,..Hc of 43 100 30 lOO 26 200 26 100 -39 l7 

IIMlia 48 41_, 54 480 18 
Italy 41 800 29 115 16 440 15 450 -63 44 
Japan 91 345 53 104 45 235 41 570 -55 41 
l_,..lic of Korea 17 839 19 115 21 055 23 335 30 42 
Spain 10 640 • 550 • 395 21'' 36 
T1h1..- 'row;nce IS 256 17 500 16 945 11!1/ 79 
Uni led l(ingdOSI 36 976 17 616 a 530 8 450 -77 38 
United States 91 200 11 oo:I 57 280 4z!ll 62 

Sl!i!al: International hyon afMI Syntllet i c Fibres c-1 ttee; ancl EconOSli st Intelli,.nce 
Unit. 

•' Including adiolnlstratl•e and technical st.ff. 

~I 1981 fltu••· ,, Percentage change since 1980. 
!II Percentage change 1975-1986. 
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J. Ma-m111k fibn ilubutry ill uluui 
intlopillg c01111tri~s -ti •nm 

(a) China 

The demands of the Chinese textile industry has 
placed an increasing burden on synthetic fibres pro
duction. Textiles consumption per capita increased 
sharpl~· from 2.5 kilograms in 1975 to 4.6 kilograms 
in 1986. but is still well below the world average of 
6.6 kilograms. To achieve the latter figure China 
would need an increase of 2 million tonnes of textile 
products. supported by increases in natural and. to a 
greater extent. man-made fibres*. 

The share of man-made fibres in textile fibres is on 
the increase. amounting to 9 per cent in 1975 and 
24.7 per cent in 1986. It is estimated that by 1990 tt 

will exceed JO per cent. and that it will reach 40 per 
cent by the year 2000. The industry is relati\·ely young. 
stemming from the construction of the first man-made 
fibre plant in 1957. In 1977 a large polyester fibre 
plant was built in Shanghai using Japanese technology. 
and synthetics output accelerated. By 1986. output 
exceeded I million tonnes. with capacity at the end of 
that year standing at 1.29 million tonnes and a work
force of 240.000. Polyester was by far the dominant 
fibre. accounting for 57 per cent of total output. 
followed by viscose. with 18 pc· cent. 

Between 1985 and 1987. China's output of man
madc fibres registtrcd a 38.4 per cent increase. and 
since production first began. the industry has shown 
an average annual growth rate of more than 20 per 
cent. The se\·enth fi\·e-vear plan ( 1986-1990). howe\·cr. 
calls for a slow-down in annual growth rates to 
around 9 per cent. Planned output of man-made fibres 
is 1.45 million tonnes by 1990. which will make China 
the world's fourth largest producer. During the period 
1990-2000. production capacity will continue to grow 
at a rate of around 7 per cent. Overall. the industry 
has the advantage that most of its capacity is modern. 

China considers that its resources in the chemical 
industry should allow it to achieve 80 per cent sclf
sufficiency in raw materials for fibres. The mix of 
products is to be .idjustcd to increase tht" share of 
acrylics from 7 per cent to approximately 15 per cent. 
In addition. under the seventh plan quality is to be 
upgraded as individual enterprises have quality targets 
to fulfil which are comparable with international 
standards. 

A major target under the seventh plan is to expand 
new fibre products. including the dcvelopmc:nt of 
sreciality fibres. such as high shrinkage. modified. 
high-strength. textured yarns. By 1990, the share of 
these fibres in the total output should have risen from 
6 per cent to over 10 per cent. Other targets call for an 
increase in the share of man-made fibres used in 
industrial products and home fashions; development 
of new fibres which arc not produced in China. such 
a~ polyelasthane and modacrylics; research and devel
opment work on h;gh-~rformancc fibres. such as 
super-high tenacity fibre:;, high-modulus fibres. con
ducting fibres. high-tcmperaturc-rc:sistant fibres and 
radiation-resistant fibres. All these provide new mat-

•sec .h (i11nha1n. "Ch1.1a" man-made fihcr 1nd11•lry-1rcnd' and 
n111look". ('/r,.,mrfoirrn- Tr1ulmtlu1IT1r. 

crials for modern industries such as the space. elec
tronics and modern chemical engineering industries. 
New applications will also be promoted. 

(b) Rep:tblic of Korea 

In the Republic of l'.orca synthetic fibres produc
tion is dominated by large capital-intensive companies 
such as Tong Yang Nylon. Hanil Synthetic Fibre 
(acrylic) and Sun Kyong Fibres (polyester). After 
accelerating in the 1970s. exports of textiles fell 
dramatically in the 198<h. This was partly due to the 
world recession and partly to a tightening of import 
restrictions on goods of the Republic of Korea. In 
addition. the industrial compctiti\eness of the Repu
blic of Korea declined. partly because of rapidly rising 
wage costs. At SI. 77 in early 1987. these compared 
favourably with Hung Kong and Taiwan Province. 
but were well in excess of countries such as Turkey 
(S 1.28}. Thailand (S0.58) and China (S0.23). On top of 
this are problems such as labour shortages and 
currency appreciation. Nc\·ertheless, the Go\·emment 
has been actively promoting the build-up of a ~yntt..:tic 
fibres industry. 

In Taiwan Pro\·incc the synthetic fibres industry 
achieved a rapid growth between 1976 and 1986, with 
polyester staple rising 629 per cent during the period 
and polyester filament achieving growth of 409 per 
cent. Together the products represent more than three 
quarters of synthetic fibres output in Taiwan Province. 
The rapid growth has allowed the area to pass the 
Republic of Korea as the largest producer in the East 
Asia and to threaten Japan as the region's largest 
producer and the world's number two. After having 
roughly the same synth< ·fibres output in 1982 as the 
Republic of Korea. Taiwan Province achieved an 
output in 1986 that was 46 per cent higher than its 
northern neighbour. Since 1981. feedstock costs in 
Taiwan Province have been tied to the dollar rather 
than being kept artificially high, thus benefiting the 
fibres industry. The demand for synthetic fibres raw 
r.tatcrials has risen steadily. and although capacity 
expansions have been implemented. the area is still 
heavily dependent on imported materials (table IV. I I I). 

Acrylonitrilc capacity grew strongly ( 119 per cent) 
over a decadr from 57,029 tonnes in 1977 to 125.313 
tonnes in 1987. Imports during the same period rose 
from just five tonnes to 21.174 tonnes in 1986. In 
1987. they jumped by 278 per cent to 80,006 tonnes. 
The area's only production unit. owned by China Petro
chemical Development Corporation. has a capacity of 
132,000 tonnes and there arc no recorded expansion 
plans. In 1985 and 1986, the unit was running at up to 
11 J per cent capacity. Unlike the other fibres raw 
materials, there has always been a small amount of 
exports of acrylonitrilc from Taiwan Province. peaking 
in 1980 at 26.539 tonnes. These dwindled to just under 
3,000 tonnes in 1987. 

Pure tcrephthalic acid production did not begin in 
Taiwan Province until 1979. when it was 87.580 
tonnes. It rose tremendously (470 per cent) to 499,1!00 
tonnes in 1987. representing the larges! output of the 
fibres intermediates. Imports also rose strongly. from 
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II I I 

T•le IY.lll . .... ,...-t., ..... ,, ....... ., fi ......... •brials i• Tai- ,,..,,, .. ,,_, 
P....-ct P....i.cti• i..orts [,..erts 

( __ ti_, 
1977 ,. 1"7 1977 1- 1•7 1977 ,. 1917 1971 1.., 1•1 

c.reiact• 16 lOO n 327 lOltn 71 llO 39 919 . .,, 17 '311 lll Z46 19Z 119 
Ac1'71•itri le 57 OZ9 103 910 IZ5 316 5 ·- l 593 Zfi 539 z,.. 53 441 71Cl zoz 311 " ... ln 145 .,, . 158 100 Ill Cl4 en 140 151100 Zl6 119 976 Ml 
[U.,1-
1lircel 4Z 000 lZI 6IO 195 339 51 511 6 Ill 19Z 059 l• 417 93 511 131 103 316 911 

fetal 115 329 c11m 9Z4 313 Zll 553 159 634 131 D96 l 593 11 • l Cl 393 Zl9 60I 559 l 159 CMI 

~= Pet~cal l...,.t.., Assaciati• cf Tai-• ....,... IW (Taipei. 1911). 
ti P....i.ct•• • l11POrtS - (...,-ts. 
~ Pure terephU..lic achl. 

158,700 tonnes in 1977, when this was the only source 
of supply. to 477,140 tonnes in 1987. Production 
capacity for pure tcrcphthalic acid was scheduled to 
increase significantly in 1989 when China American 
Petrochemical Company increased its plant capacity 
from 500,000 tonnes to 750,000 tonnes. Statistics for 
1988 were not available, but a new producer, Formosa 
Chemicals and Fibre Corporation, was scheduled to 
bring on stream a 200,000 tonne plant. That corpora
tion is a major local producer of nylon and synthc~ic 
yam as well as ccllulosic fibres, so the move inv('lves 
backward integration. Taken together, the 1wo !xpan
sions should balance out import requirements. ~ow
cvcr, further polyester capacity is being installed in no 
less than five new units (sec appendix table JV.116). 

Caprolactam production rose from 16,300 tonnes in 
1977 to I03,928 tonnes in 1987 (537 per cent). Imports 
fell steadily from 71,330 tonnes in 1977 to 34,188 
tonnes in 1985. They then picked up and reached 
88,891 tonnes in 1987, a 45 per cent increase on the 
previous year. The China Petrochemical Development 
Corporation was the only producer until 1988, when 
the Formosa Chemicals and Fibre Corporation was 
due to start up a 100,000 tonnes plant. This represents 
a further step in the fibre company's backward 
integration. 

Ethylene glycol production rose by 365 per cent 
from 42,000 tonnes in 1977 to 195,339 tonnes in 1987. 
Since 1978, the area has been an importer of ethylene 
glycol and quantities rose steadily to reach 192,059 
tonnes in 1987. a 27 per cent increase on the previous 
year. Exports exist but arc negligible. Oriental Union 
Chemical Corporation, the main producer with a 
150,000 tonne plant, was due to bring on stream a 
224,000 tonnes unit in 1988. Another small producer, 
China Man-made Fiber Co!porarion, has a small 
55,000 tonne plant. Both units will replace imports. 

In the past three years operating rates for 
caprolactam, acrylonitrilc and tcrcphthalic acid plants 
have ranged from 95 to 113 per cent. Only for 
ethylene glycol, among the fibres intermediates, have 
Ibey been lower, ar 78 10 87 per cenr. This is possibly 
because imporred ethylene glycol has been cheaply 
available, parricularly from new plal'ts in Saudi 
Arabia. The increase in imporrs recorded would bear 
Ibis OUI. 

248 

(a) Ra"· ma.-,.riul costs and supply 

An escalation in raw material costs in the past two 
years has seriously affected synthetic fibres producers 
world-wide. Acrylonitrilc, the raw material for acrylic 
fibres, rose strongly in price in 1987 and the first half 
of 1988, although some slackening in demand caused 
prices to level off in the middle of the year. 

World demand for acrylonitrile, put at 3.65 million 
tonnes in 1988, is expected to grow to 4.1 million 
tonnes by 1992, according to United Kingdom consul
tants, Tccnon. There were some shortages in supply 
during 1987, caused mainly by the lengthy closure of 
China Petrochemical Development Corporation plant 
in Taiwan Province after hurricane damage. During 
1988 the balance of supply and demand in the United 
States was fairly tight as a slight downrurn in demand 
from the acrylic fibres marker was offset by increased 
exports to East Asia. The latter region remains a 
major importer, taking 250,000 tonnes in 1987 and the 
build-up in acrylic fibres capacity will keep imports 
high. Plans for new acrylonitrilc plants arc fairly 
restricted. In China a small 50,000-tonncs-pcr-unit 
plant is being installed, while in the Republic of Korea 
there arc problems over the availability of propylene. 
the raw material for acrylonitrile. In Taiwan Province, 
the China Petrochemical Development Corporation 
has announced a new 100,000-tonncs-per-year project 
as part of its Kaohsiung petrochemical complex, but 
this is being held up by environmental objections. 

There arc three expansions planned for rhc United 
States, totalling 230,000 tonnes per year, and a 
possible new plant in Europe. In Latin America, 
demand growth will continue as acrylic fibres output 
increases, notably in Brazil, and there arc plans for an 
acrylonitrile unit rhcre. Eastern European countries 
currently import acrylic fibres to cover their tcxrile 
needs. Overall, East Asia will provide the motor 
behind acrylonitrile demand, which will exceed supply 
beyond 1992. 

Capacity utilization for pure terephthalic acid plants 
has been high as shortages in rhe East Asia have 
sucked in imports. A spate of construction is forecast 
10 take world capaciry to 9.06 million tonnes by 1995. 



Demand is forecast to reach 8.6 million tonnes. 
allowing capacity utilization rates to remain high. 
World ethylene glycol consumption is projected to 
grow at a 3.8 per cent a\·erage until 1995. as sufficient 
capacity is likely to be in place and operating rates 
could sta)o· at 78 per cent during the period 1990-1995. 

( b) Industry structure 

The s\·nthetic fibres industn· has been dominated bv 
a small -number of large firm~. Initially the monopol;· 
was sustained through patent protection and later b\· 
the large entry barriers resulting from economics ~f 
scale in both research and production. The wor!d's 
top lO firms controlled approximately 6 million 
tonnes of synthetic fibre capacity or 40 per cent of the 
world total in 1986 [143). Their share has declined 
since the late 1970s. howe\·er. with the development of 
capacity in the South. 

(c) .\lajor companies in the North and South 

Du Pont of the United States is the largest producer 
of fibres in the world. It was also the fifth largest 
chemical company in the world in terms of sales in 
1987 ($17.6 billion). and the first in terms of profit 
(S 1.6 billion). a position which it has held since l 'J80 
[ 144]. 

The company manufactures polyester, polyamide 66 
and acrylic fibres. as well as the high-technology 
aramid fibres Ke\·lar and Nomex and the elastane 
Lycra. Production locations are mainly concentrated 
in the North. In Western Europe. in particular. fibres 
form an important part of overall business. accounting 
for roughly 30 per cent of turnover in 1986. About a 
quarter of those sales were in the Federal Republic of 
Germany. In th~ South the company·s ownership is 
limited to Argentina. where it holds 82 per cent in 
Ducilo. In Brazil it owns 100 per cent of Du Pont do 
Brasil, and in Mexico it has 40 per cent of Nylon de 
Mexico. 

Du Pont is particularly strong in the polyamidc 
carpet fibre branch, making b- .:h staple and bulk 
continuous filament for the carpet industry. Significant 
developments include the introduction of products 
with hollow fibres, which refract light and hide soil, 
and those with stain-resistant and anti-static pro
perties. Its polyester products arc used in cotton and 
wool non-wovens, fillings and carpets. The company 
stopped making acrylic fibres in Europe when it 
closed its plant in Northern Ireland in 1980, after 
accumulating losses of $70 million from the operation 
since it started in 1968. Developments in the Du Pont 
fibres bu;;iness today focus on speciality fibres s11ch as 
its Kevlar high-strength aramid fibre, which is used in 
the defence and aerospace industries. A lengthy 
patents lawsuit with Akzo of the Netherlands has 
hampered international marketing of this product, but 
settlement was finally reached in 1988 and sales 
should now move ahead. 

Another major producer, Hoechst of the Federal 
Republic of Germany, acquired Celanese of the 
United States in 1987, significantly boosting its world
wide fibres activities. Its potential production monopoly 
in the United States was such that the Federal Trade 
Commission obliged the company to sell off some of 

its polyester fibres businesses in order to win appro\·al 
for the acquisition. 

In 1987 Hoechst was the world"s third largest 
chemical company. with sales of S23.5 billion. Fibres 
sales arc very important. forming the third largest 
turnover group for the company and representing 
lO per cent of total sales. Hoechst is a major producer 
of polyester. Its interests in the South include 100-per
cent-owncd p:.lycstcr producer. Hoechst do Brasil. 
and 40-per-cent-owned Celanese Mcxicana. 

Hoechst has a comprehcnsi\·e product range. selling 
most of its polyesters output to the: textile industn·. 
but holding a strong presence in the industrial secto-r. 
For example. it is Western Europe"s leading supplier 
of branded polyester fibre for carpet tufting and 
makes not only standard polyester staple fibres but 
also polybutylenctcrcphthalate. which dyes readily 
and has good recovery properties. making it suitable 
for carpet use. In the polyester filament yarn textile 
branch. Hoechst introduced a new fabric called 
Tre\·ira Finesse, which has breathing and waterproof 
properties suitable for swimwear. Other products are 
made from acrylic and viscose and sophisticated 
blends of these and other polymers with polyesters. 

In addition to producing fibres. plus the required 
intermediates. dyestuffs and other products for the 
business. Hoechst is active in building and licensing 
synthetic fibres plants through its engineering arm, 
UhdcGmbH. 

Table IV.112 shows the 12 largcst Western European 
man-made fibre companies in 1987. About half the 
82 companies listed in Europe that year were owned 
or partly owned by the top 10 [ 145). None of the 
companies ha,·c enjoyed good profits in recent years. 
and all have generally felt the effect of higher raw 
material costs. Snia Fibre, the Italian fibres company. 
reported a drop in profits of 13 per cent in 1988 to 
S20 million, and although the Netherlands firm Akzo 
more :han doubled profits from 1987. it described 
1988 levels as poor. In the United Kingdom, Courtaulds 
profits fell in the first half of 1988, and for ICI, fibres 
was one of the least profitable activities. The la:;t point 

Table IV.112. The 12 laraeat Veat European 
11an ..... de fibre producer• 

(Thouaanda or tonne• per year) 

Coapany Total capacttyll 

Akzo/Enka 390 
Courtaulda 360 
RhOne Poulenc 290 
ICI 270 
Hoechat 270 
"onteUbre 24S 
Enlchai Fibre 200 
Snta Fibre 115 
Bayer 165 
Lenzini 140 
Du Pont 120 
Siiteri 70 

Total 2 70S 

IAJW:.l: (145]. 

•' Includin1 aaaociatea. 
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is also true of the three chemical companies of the 
Federal Republic of Germany. Hoechst. Bayer and 
BASF. despite the highly integrated nature of the:r 
fibres businesses. 

the parent as supplies arc insufficient in dc\·eloping 
~ountrics. Nearly all new production plants for either 
synthetic fibres or chemical raw materials arc based 
on technology acquired from the North. A few 
companies. often of the Federal Republic of Germany. 
dominate fibres technology supply. A significant trend 
among the European companies has been the acquisi
tion of firms in the United Stat~. such as the Hoechst 
take-over of Celanese and the purchase by BASF of 
American Enka. Japanese companies arc expected to 
mo\·c more and more into Europe. and in early 1989 
Toray Industries. one of the world"s largest polyester 
producers, bought Samuel Courtauld. a textile sub
sidiary of the United Kingdom group. Courtaulds. 
This may be part of another trend towards greater 
integration of fibres and textile activities. 

In the South. leading fibres firms arc concentrated 
in Asia and all nine listed in table IV.113 arc from 
either Taiwan PrO\'incc. the Republic of Korea or 
India. 

(d) Foreign ownership and remote sourcing 
of componenis 

As may be seen from table IV.114. the transnational 
corporations firms all have significant affiliations and 
capital ownership in the South. Raw material sourcing 
for local production is still frequently undertaken by 

Ta11le IY.113. Ladlna flbra campanla la the Scnlth, 1911 

2SO 

f.ClllPUIY Country Sales Profit/ Aaaeta 
(103 dollars) loaa 

For90sa Cheatcala and Fibre Taivan Province 553 16.2 611 
TonaYan lylon Repu11lic of Korea 514 14.3 Ill 
Bantl Synthetic Fibre Republic of Korea 497 14.7 600 
JI Synthetic• India 366 (1.9) 
Givalior Layer Silk India 362 119 
Chtl Synthetic Textiles Republic of Korea 305 4.9 261 
Rvalon-Tetjran Talvan Province 212 16.1 409 
Svnllyona Fibres Republic of Korea 221 6.1 241 
Century Enka India 114 94 

~= ~. Auauat 1911. 

Table IY.114. World aan .... de fibre ownership afftliattona 
and percentaae of capital ownership in developina colllltrieaAI 

Transnational Home Develop in& Affiliate 
corporation country country/area (percentaae share) 

Akzo lf.V. lfetherlanda Brazil C1111panhia Bahiana de 
Flbraa (45) 

Polyenlta (51) 
Col11111lla Enka de Col011bla (41) 
Ecuador !nudor (41) 
India Century Enka (39) 
"exlco Flbraa Qulalcaa (40) 

Asahi Cheatcal Japan India Baroda Rayon Corp. (1) 
Induatry Co. Ltd. Indonaaia P.T. Indoneala Asahi 

Cheatcal (51) 
Republic of Tona Yan& Polyester (50) 
Korea 

Bayer A.G. Geraany, Iran Sherkat Sahaal Allaf (50) 
Federal 
Republic of Peru Bayer Induatrial S.A. (60) 

CelaneH Un!ted States Brazil Celan~•e do Brasil (100} 
Celane•• do Brasil 

lfordaau (100) 
"exlco Celanese "exlcana (40) 

I.I. Du Pont United Staua Ar&entlna Ducilo (12) 
de lfnioura Brazil Du Pont do Brasil (100) 
• Coapan:v "ext co lfylon de "•xlco (40) 



Transnational H-e De•elopina Affiliate 
corporation country country/area (percentaae share) 

Roechat A.G. Gcraany. Brazil Cia. Braailcira de 
Federal Sinteticoa (100) 
Republic of 

ICI Liaited United IClnad- India Cheaicala & Fibrea of 
India Li•ited (55) 

Pakistan ICI Paklatan 
Ranufacturera (70) 

[uraray c-pany Japan lndone:aia [uu Fiber (40) 
Liaited 

ftltaublahl Rayon Japan Talvan Pro•lncc Tona Bva (19) 

Rhone-Poulenc S.A.Francc Aracntlna Rhodia Araentlna 
QUi•lca c Tixtcla (100) 

Brazil Rhodia S • .l. (100) 
Rhodia lordeate (99) 

Teijin Ll•lted Japan lndoneala P.T. Tifico (65.1) 
Republic of Sunltyuna Fibres (5.5) 

ltorca 
Thailand Teijin Polyeatcr (45) 

Toray lnduatri~• Japan Indonesia P.T. lndoaeala Toray 
Synthetic• 

Rei)ubllc of Chell Synthetic 
Lor ca Text:ilca (22.1) 

llalayaia ltolon Ind11at:riu (19.3) 
Penflbre IDll. 

Berhad (100) 
Phillppinea Philippine 

Poly .. ide (16.5) 
Thailand Toray lylon Thal (30) 

~: Tgtllc Or11non. •ol. 57. Ito. 6 (June 1917). 
1121.l: The pcrccntaac ovncd by the named trananatlonal corporation la &i•en in 
parentheaea. 
a/ Llcenaina and royalty aarceaenta arc not included; nor are textile 
lnYol•eaenta outaldc .aa .... de flbrca. 

5. Ttclurology trends 

The main thrust of development is towards high
tcchnology fibres for applications in the automobile, 
aerospace, defence and other industries. Forecasts say 
that by 1993 the European industry will be paying 
$2.8 billion for high-technology fibres from fibre optic 
cabling to composite materials used in jct fighters. In 
apparel, companies arc trying to produce new fibres 
for specific applications, for example sportswear, 
which has been an industry of rapidly expanding 
potential. The variety of products has probably 
increased most rapidly in the carpet branch, and many 
companies have a very young range of brands. In the 
Nortla, in particular, companies arc concentrating 
their efforts on broadening market size by introducing 
new products and devoting increased spending to 
marketing and advertising. 

6. Short- and medium-term outlook 

Fibres demand is expected to remain strong in 1989 
and 1990. However, the expected capacity b1Jild-up of 

4.3 million tonnes, or 31 per cent of 1987 capacity, by 
1990 looks dangerously like overbuilding yet again, 
and could lead to approximately 2 million tonnes, or 
11 per cent, of surplus capacity. In the short term 
there arc signs that the cost pressures on fibres raw 
materials arc casing, and that fibres producers, partic
ularly in East Asia. will benefit from the added supply 
of intermediates in the next few years. A key factor 
will be the intlucncc of oil prices on raw material costs. 

Hoechst says that in the first quarter of 1989 sales 
in the group's man-made fibres division were up by 
20 per cent. However, it cannot be assumed that this is 
a world-wide trend, as much of the increase may be 
due to the exclusion of cheap polyester imports under 
the 1988 anti-dumping measures. The group has 
outlined plar.s to make further investments in South
East Asia, hoping to expand sales revenue from the 
region to between 10 and 15 per cent, compared with 
between 3 and 4 per cent in 1988. Such moves will be 
an ongoing feature of the synthetic fibres industry, 
with the transnational corporations hoping to partici
pate more and more in the areas of largest growth 
potential, namely the South anrl centrally planned 
economics, while conrentratir.g on product specializa
tion in the markets of the North. 
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Appendix 

Supplementary statistical data 

, .... JY.115. ... ___. fik'e ·•-ts. ·-
l99ion, c_t., or Fill,. SU,le or t.pKit}' [ngi_ri.., Status 

&rH Md c-. (pol,..r) Fil-l (thwsMds c ..... , 
of t-s> 

~ 
Austria 

Gl.,.zstoff Austria Viscose '1_..r•s 26400 0..r I w~rpt&lization 

Wilt salt pl•t: ....,_ri..,, •11.....,, inst&llatiOll 
&1111 start-1111 

Lenzing Mi Viscose Spi• ll&tll 100• 1 ewaporatiOll 

finis• plaat: ...,1-ring, 
•liver,, &lld installation 
start_,. 

lelgi• 
Conconlia F 500 Yal 1.esina- Engi-ri119 

Cora Mi 

lie.-,, Fecleral 
Republic of 
IASf Mi i'Mi 11-4-S Pilot &if-Ill'tenta Engi-ring 

Du .... t N6.6 Engi_ri.., 

Greece 
E.T.".A. SA PolJ•i• F, PO\' 1• Didier Un<'er 

6.6 Engi-ri119 constructiOll 

ItalJ 
EniO- Fill,. SpA N6 btracu ... 6600 --1-t& Engi-ring 

plus dr,ing 4 000 
or Htrac:Uon 
plus post-
c ........ u ... 

EniO- Fill,. 5pA PES St 9 000 Zi-r Mi Under construction 

EniO- Fillre SpA NC St 5 000 EniO.- Fillre Under construction 

lletllerlands 
DSll PA6 Technical fisc .. r Engi-ring 

yarn 

Spain 
La Seda de l&rcelona PES Pol,..r St. 40 GOD Zi-r AG Under construction 

Turll•r 
Ousa Pol,•ide 6.6 Tyre cord 11 600 '"-"• Engi-rlng 

fil-nt A.A. Polyester F,POY 1 800 Zi-r AG E119i-rl ng 

United Kingdom 
Kodak Ltd . Vorll I ngton PES Pol,..r 52 500 z•-r AG Under construction 

United States 
Carolina hstaln Pol,.ster PolJ119r 105 GOD Zi-r AG Under construction 

General Electric Pol,.ster Pol,..r )5 GOD Zl-r AG E119i-rin9 (••tension) 

T-ssH Eu- •olyester Pol,..r Zi-r AG Deliver, 

Guilford "ills, 
Gainesville PES/N6 fll-t 1 500 Val Lesina-

Cora AG [n9lnHrl119 

Smllll 
Ar,...uoa 

PetrO<Jil•lo General 
llosconl PET cM.- 17 GOD EM-Invent& Under construction 

Krupp (Fisc .. r proce11) 

Kwers 

Chile 
Qu\alu Industrial PES St 7 GOD Clle9t .. Under construction 
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hfiOll, c-try or Fibre s· or C.,.clt, Engi-ri 119 Status 

area ..... CCllllN"Y (pol,-r) fl (tllooosMlls CClllPMY 
of t-s> 

Olin• 
ClfTIC NC St lO 000 a-ta• Eng;-ri119 

NC St 45 000 ci-t .. E119i-ri119 
PM: St 50 000 C'-t•• Start-up 

SinOIM'C PES Pol,-r, F !ill 000 C'-t•• Under c011structi011 

OOIC, C'-"'ing 
Hullei Hua Feng l111POrt 
Corp., Yic....,. PES POY 2 600 Didier Under c011structi011 

Engi-ri119 
Shenzhen PES F, FDY IOID Didier E"!li- ri 119 

E"!li-rfrg 
eti.ngihA .,lon Factor, N Chips, 330D &is-1 ....... t. Under c011structi011 

F 2 000 
l!Ai lin S,iMing And N POY 230D &is-1 ....... t. Engi-rift1 
Ve.wing 

SllAnghAi C"-ical N.6 Industrial I 700 Fischer Under COftstructi• 

J•m 
!N•i No.2 s,..thetic PES Industrial 2 000 Fischer Engi-ri119 

Fibre hc:tor, J•m 
leuuch Institute 

ShAnghai PES/PA6 Ii CClllllOl*ll Fischer Under c•structi• 
Shunde ~1°" Pl111t PA6 Pol,-r 6 600 Fischer Engi-ri119 
SllurMle ~ 1 on Pl 111t PA6 FDY 6 60D Fhcher Engi-ri119 
VAn911ing PES Industrial 1 50D Fisher c.,.;-ri119 

J•m 
Si- PES Post-c.....,_ 6 6c.D Fischer E119i-ri119 

HliOft 
.Jinzhou Synthetic PM Pol,_r,HSO 3 50D l11r9i Under COftstructi Oft 
Fl.Pl. RI\' 

liaoy...,, Petro- PP/PE II.star ktch 1 000 Uhde Under c•structi• 
cl1•ical Fibre 
C_.,ay 

Anhui Yinylon ChAohu PES F I 000 Val lesfoa- Engi-ring 
Cora AG 

Fuji111 Chemical PES F I 000 Val lesinA- Engineering 
Fibre, YongAn Cora AG 

YiZh• .. g Joint PES Pol,..r ~~3 DOO Zi-r AG Put 1 in operatiOft, 
part 2 unci.r 
construction 

l!Ai nan Denl....,,t llld PES F,POY 4 ODO Zi-r AG Stut-p 
Construction 
Corporal ion 

ShAntou Polresttr PES Pol,..r a DOO Zi-r AG Engineering 
Cnips P1111t 

lludanj i &ng Te• t i1 • PA6 Pol,..r and 4 900 Zi-r AG Engineering 
tyre cord 

Sh .. n.i State Cotton PA6 Pol,..r &nd 4 400 Zi-r AG EnginHring 
Kill tyre co ·d 

ColOllbi& 
Lahyatte, Bogota PESIPA6 F 1 250 Val Lesln11-Cor• C..,i-rlng 

AG 

India 
IEL PES St 20 000 ChemtH Under construction 
OCL Polyester PES F, Poly- 21 DOO El9s-lnwent• Englneerl119 (Fisher 
Li•ited condensation 19 50D process) 

.iujarat Nylons PA6 Pol,_.r ,HSO, 8 000 l11r9i Engineering 
Ll•lted POY 

Patroflh Co--rati•• PA6 Pol,_.r,POY, 12 000 lurgl Englneerfag 
Ll•lted fO'f 

Sh••• Srnthet ics PES POY 6 600 Lurgi Under construction 
L111ited 

ICI Pakistan PES Pol,..r, St [r'_enslon ~!--Carves Enginee,.ing 
1p~ro•, 

7000 ton.••• 
per yHr 

'unjab Polyflbrts 'ES Poly11er, SL 2S 000 Zl-r AG Under construction 
$wadtshi Polyt•• P£S Pol,..r, St 28 000 ZI-• AG 
lllrlon Synthetics PA6 P1ly1Mr and 10 soo Zl-r AG Under construction 

1. l•lt41d t1r• cord 
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Tabh IV .115. (continuN) 

Region. countrr or Fib,._ St@lo or C~citr [ftfi-•i"I Staws 

arH and c...,..., (pol,-r) Fil-t I thousands c ....... , 

oft-' 

11111-sia 
P.T. ,.,. Ash PES F.POY 15 zoo &s-llWtftla (ftfillffring 

Syftthetic Abadi 
P. T. Yasiata PES F,POY 17 500 Zi-r AG Under construction 

South PKific YI Gla•r's 33 600 Ebner 1 nc~rysta H-

Viscose (SPV) salt aation plaat: ...,; .... r1..,. 
deli•orr. iasullation 
Aftd start-ap 

ltenra 
Sunflag PES F, POY 2 500 Didi or 0 ... red 

[ftfiftffring 

Nigeria 
lnUgrated rib,._s Ltd. PES POY 2 000 Lu,..; Under coastructlon 

Tolar• PES '°' a ooo Lu,..; Undor construction 

Spinte• llills, Lagos PES/PA6 F 2 500 Val LHh•a- [ftf;llffring 

Cora Mi 

Pakistaa 
liatron Industries PES Polr-r 11 000 Zi-rMi Under COllstruction 

S.G. lbJOll PES F, POV 1 100 Didier [ftfillffri"I 

R•li PolJOstor PES 13 000 Torar [ftfillffring 

liaited 

Republic of ltorH 
ltolon Industries PA6 Polr-r 17 500 Zi-r AG Under construction 

Incorporated 
Tong Yant Nylon PA6 Polr-r 23 000 Zi-r AG Undor construction 

Tong Yant Nrlon PA6.6 Pol,..rization 2 000 Fischer edtftsion, onginuring 

Tong ltook PES Polr-r. F 24 500 c ... te• [ftfiftffriag 

Taiwan PrOYince 
hinan Spinning PES Polr-r.F 52 000 Zi-r AG u..clor cO!\struction 

c.,..., POY 

Shi nkong Syftthet i c PES Polr-r 42 000 Zi-r AG Under construction 

Fibre PES Polr-r 105 000 Zi-r AG &i9iftffrin9 

Lutra•I 1 Far East PET Spun-bonclod Fischer [ftfillffring 

c.,..., Li•itocl 
Far Eastom Te•tllos PES Pol,..r 60 000 Lurgi llndor construction 

Ll•itod 

Thailand 
Toray Nylon PES POY Toray Engineorlng 

Yenuuela 
S•JCl•to1 PET Polr-r 10 000 Fischer E•tonslon 

f;11i1m t~cm Im! ~SB 

Bulgaria 
PAC 14 000 Snh BPD Under construction 

CaechoslOYakh 
T ecltnopo 1 AG PA6 F, POY 560 Zi-r AG En9ineorln9 

Ciel'Nn 0-rttlc 
Republic 

Schwarra. ~udolstadt VI St 13 200 C .... te• Under construction 

Hungary 
Ch-koaple1 PAC 20 000 Slaon-Car.os En9lnffrtn, 

Sl0Ych .. hni.9y1r YI 10 000 proposed 

Poland 
T-uow YI IS 000 llodern i H ti on 
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btion, c-try or FU1,.. ~lAPl• or C~itr E,.;-ri119 Status 
.,... Mid c_...,. (pol,-.r) FH-t (t!IClftMds COllllMlr 

oft-) 

lali OP of Sow; el 
Soci•Hst l'!PUblics 
U.•l PMl.6 1 OilO S.l19itter (nri-ring 
llA90WHC ..... sl PES St 50 000 ChmteallSL Engi-ring 
llotil .. PES F 24 650 Uhde surt....., 
TIU ril $pul\ bOl•d 20 000 ChmtullSl Eitti-ri"' 
TIU-ltvrsk PES St 50 000 o..toa/ISL Eitti-ri"' 
u .. PA6 • 000 Sni•..., En,i_ri.., 

Y1190shwi• ,..., ... , N6 Pol,-.r 1 000 z1-r.,; Engi-rint 

mm: 0-iofuem - Teatilindustrio, ......... Fibrt Ju11H!9!! 19!1!1 (Fr ..... furl •!lain); Md~ 
!!l!l. lntorNti-1 project ,....; .. , llardl 1919. 
!!lb: F • rn-t: FDY, Rl'I • fu11r orionted r•rws; llSO •Kith speoclr onlr: PA. ro1,_.t1o, MC• Polr.cryl; 
PES. PET • Polpstor; POY •preprinted r•ms; St • stAplo; V1 •Viscose. 

H. Agrochemicals (ISIC 351216)* 

I nsecticidcs 
Fungicides 
Herbicides 
Disinfectants 
Growth regulators 

I. 011tline of the industry 

Agrochemicals ar~ artificial substances added to 
crops to promote growth by interfering with external 
influences harmful to the plant. They do not include 
fertilizers. They normally work by dc~troying, or 
rendering ineffective, organisms such as insects, weeds 
and disease-causing fungi that can disrupt plant 

• UNIDO acknow'edge~ the contribution of Peter Marsh. Financial 
Times. This anicle also draws on "Global pesticid" industry'" 
(UNIDO.PPD.98). 

development. Another branch of agrochemicals -;., 
concerned with plant-growth regulators, which aid 
5pecific growth aspects which a farmer wishes to 
encourage-for instance, the promotion c.:- branching 
in fruit trees. Total world agrochemicals sales arc 
about $20 billion a yea.- l\nd should grow at some 
3 per cent a year in the 1990s, according to anal;sts' 
estimates, with particular expansion in developing 
countries where use of agrochemicals at present is 
relatively small. Use of agrochemicals (also called 
pesticides or crop-protection compounds) is intrinsi
cally connected to the world agricultural industry and 
also to other aspects of farming supply businesses 
such as seeds provision, a branch worth about 
$13 billion a year in retail sales. 

Agrochemicals supply is dominated by the world's 
big chemicals companies such as Bayer of the Federal 
Republic of Germany, Ciba-Geigy of Switzerland, Du 
Pont of the United States and the United Kingdom's 
ICI. The 14 biggest compar:ics in agrochc!!licals 
account for about 75 per cent of world ~ales, 
according to estimates (sec table IV.116). 

Table IV.116. Leadina aaroch•ical compurlea, 1917 

Comp8J!Y 

layer 
Clba-Gei&Y 
ICI 
lh3ne-Poulenc 
Du Pont 
Mona an to 
Shell 
BASF 
l!~echat 
Dov Ch .. ical 
Scher in& 
Sandoz 
American Cyana•id 

Country 

Ceraany, Federal Republic of 
Switzerland 
United Kinado• 
France 
United State• 
United State• 
United Xinadom/letherlanda 
Cormany, Federal Republic of 
Ceraany, Federal Republic of 
t;nited StatH 
Cenu1.y, Federal Republic of 
Switzerland 
United Statea 

~: County latWeat Word~ac. 

lat111&ted Hlea 
in 1917 

(billiont or dollar•) 

2.0 
2.0 
1.6 
1.6 
1.2 
1.2 
1.0 
1.0 
J..O 
() .. 
0.1 
11.6 
:.6 

2S5 



New scientific ideas, in particulM biotechnology or 
the artificial manipulation of genetic fragments in 
p:snts by nm·el techniques, arc becoming increasingly 
important in the agrochemicals industry. By these 
means, the biological growth mechanisms of plants 
can be altered to make them resistant to insect or 
fungal attack., thus reducing the need for orthooox 
agrochemicals or making it possible to apply the!'e 
materials in smaller quantities. Another idea is to 
.. programme .. plants by ll~tering their genetic make-up 
to make them resistant to attack. by certain kinds of 
weed-killers which arc normally non-selective. That 
could have the effect of letting farmers spray on 
greater quantities of s;:>ecific weed-killers confident 
that these would destroy only weeds and would not 
affect the crops which had been genetically protected. 
The use of new ideas in genetic engineering ~o aid 
agr,xhcmicals application is linked to seeds supply 
because seeds containing altered genetic material 
would need to be provided to work with specific kinds 
of agrochemicals. In some cases, specific kintls of 
seeds would develop in a set way (for instance, to 
produce plants resistant to attack by certain insects) 
without the need for conventional agrochemicals. 
That explains why many c>f the top agrochemicals 
companies have been diversifying into the seeds 
business in recent years. 

Use of agrochemicals has in the past few years often 
been linked to environmental problems. Many agro
chemicals arc highly poisonous eitht"r to people or 
wildlife if ingested in large quantities. Manufacturing 
and storing the compounds can thus sometimes be 
dangerous. Over-application of the r:iaterial!> can also 
lead to problems if the substances le.tch into water 
supplies, possibly after runnmg off fro.n fields. There 
can also be dangers of pesticide residues contained on 
the leaves or stalks of crops and frui! and which then 
enter the human food supply. These arc problems 
which th< agrochemicals industry will certainly need 
to address in the coming decade. 

The Food and Agricultural Organization of the 
United Nation!>, in co-operation with member coun
tries and other international organizations, has drawn 
up guidelines on the harmonization of pesticide 
registration rcquirc.mcnts and control pro;:edurcs. 
More recently an international code of conduct on the 
distribution and use of pesticides has been put 
forward in order to assist developing countries in the 
formulation of their own national regulatory standards 
[146]. 

2. Tire ogroclremicols market 

Agrochemical" can be split into four basic types: 
weed-killers (also called herbicides); insecticides; fungi
cides; and plant-growth regulators. Of the $20 billion 
1988 world market in agrochemicals, the split between 
the different types is shown in figure IV.24. 

The irdustrialized countries of Wrstcrn Europe, 
North America and Japan consume some two t~irds 
of the world's agrochemical production and sales. The 
breakdown of sales by geographical area is shown in 
figure IV.25. National breakdowns arc difficull to 
come by. Figures from Shell, however, a1c available to 
show the di~tribution of agrochemical r.alcs in Western 
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Figure IV.24. The~ mdel In 1911 

Source: Ciba·Geigy. 

1988 

Total: $ 20 billion 

w..d--~ 
.------ '6.0X 

Grvwth rwgUalDn -1.ox 

~ '---- 19.0~ 

Figure IV.25. Wortd production and sales of agro
chemic*s by region, 1988 

1988 

Total: $ 20 billion 

AushioCl'lll I 
New l-*"I =1 2.or. 

Clnl"'1 pbvlld ---9.0~ 

Source: Shell. 

\ 
~-- Nar1h Amlrico 

# 28.0r. 

Atrico Cl'lll 
- w.stwn Asia 

4.0.( 

~--- Lalin Amlrlca 
1Ul% 

Europe. Out of a total market of $5.6 billion in 1988, 
the estimated percentage shares of particular countries 
arc as iollows: France, 29 per cent; Italy and the 
Federal Republic of Germany, 14 per cent each; 
United Kingdom, 12 per cent; Belgium and Nether
lands, Spain and .)candinavia, 7 pu cent each; G1cccc 
and Turkey, 3 per cent each; and others, 4 per cent. 

Different regions show different characteristics in 
terms of their consumption of specific types of 
agrochemicals. Hence the non-industrialized countries, 
which include many tropical or semi-tropical areas 
where insc~t pests arc rampant, arc high users of 
insecticides. The highly developed agricultural industry 
in North America is, on the o:hcr hand. a big user of 
weed-killers as part of its efforts to remove any 
possible implements to high crop yields. Western 
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Europe .• neanwhile. is the biggest single user of 
fungicide us~ to check crop disease. probably due to 
t;ie rclatiu:ly high rainfall in this part of the Wllrld 
which is l'ften assl'Cia!~ \lo ith plant disease. Con
sumption of agrochemicals h~· region is described in 
figure IV.26. 

J. l~atling aroclr~mical companin 

The biggest companies in the agroc;1emicals business 
are listed in table IV.116 Other significant companies 
in the business include Unilever (United Kingdom/ 
Netherlands). Eli Lilly. Rohm and Haas. FMC (United 
States) and Kumiai (Japan). In f.pril 1989. Dow 
Chemical and Eli Lilly combined their agricultural 
chemicals businesses to form a new company called 
Dow Elanco. This will be the world's fifth largest agro
chemicals company. with annual sales of S 1.5 billion. 

The leading agrochemicals companies are all from the 
North and long established. Their common charac
t~ristics include a world-wide marketing network and 
extensi\·e experience in research and development. 
They are engaged in both the active ingredient and 
formulation sectors of the business and sell each 
other's products in countries where market size does 
not justify es1ablishing a dedicated organization. One 
exc~ption is Kumiai Chemical. which was 18th on the 
list in 1986. This company was set up in 1949 and has 
become the leading agrochemical supp1ier in Japan. 
Kumiai is a more than 90 per cent domestic market
oriented company which works in close collaboration 
with local agricultural co-operatives. Research and 
development programmes and inward licensing are 

other key elements of success in Kumiai"s i11dustrial 
strategy. 

State authorities control the manufacture ·md trade 
of pesticides in China and the USSR. Sto1te-owned 
enterprises enjoy a large degree of fre~om both in 
production and in sales of pesticides in Hungary. 
Research projects by enterprises in Hungary are mainly 
targeted towards the manufacture of patent~xpired 
acti\·e ingredients and generic p...~ticide preparatio11s. 
The pesticide formulation branch is particularly strong 
in the Republic of Korea because only technically 
graded agrochemicals are allowed to be imported. 

Different companies in the North ha,•e difterent 
strengths in the various areas of crop protection. 
Thus. in w~-killers. Ciba-Geigy is thought to be the 
biggest company with an estimated 13 per cent of the 
world market. Monsanto is next with about 9 per cent. 
followed by Rayer and BASF. both with about 7 per 
cen:. In insecticides. Bayer is the biggest company with 
some 14 per cent of the market. Rhone-Poulenc is next 
with IO per cent. FMC and Hoechst have about 5 per 
cent eacli. In fungicides. Bayer has 18 per cent of the 
world total, Ciba-Geigy 14 per cent. Rhone-Poulenc 
10 per cent. Du Pont 8 per cent ~nd BASF and 
Sandoz about 5 per cent eal;h. 

Table IV.117 gives a breakdown of the biggest 
selling agrochemical products world-wide. It can be 
seen from this that Ciba-Geigy. the biggest weed-killer 
company. has two highly important products in this 
field. Dual and at!"azine; Bayer. the bigge~t insecticide 
company. has one big selling product i!l this area
methyl parathion-and is also strongly represented in 
table IV.117. Many of the products on the list are off 
patent (patents normally last from 17 to 20 years from 

Figure IV.26. Consum.,>tlon of agrochemicals by region, 1988 

Millions of dollars 
10,000. 
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6,000. 

4,000-

2,000 

0 - -··-· ' - -· - - ---· r· ---- -·-· ·-r - .... 

Weed-killer Insecticide fungicide 

Source Ciba Gff•gy 

Key: 
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Western Europe 
North America 
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Generic - 0.-ic&l cl&ss Product tJPe C......,(i•s) 19117 s&l•s •sti11&t• 
(•illions of doll&n) 

Atruine Atruine 1957 Triuine te.rbicide Cib&~igr •tc - 640 
61Jllhout• ·~ 

1972 OrpnopllospP> ~ rus te.rbicide Rons&nto 620 
llitthJl p&r&thion ,..th,1 p&r&thion 1947 OrpnopllosphoNs lnsKticide 1&,.r •tc. 480 
P&r&qu&t 6r_a_ 1962 llip,ridJl "-rbicide ICI •le. ...., 
Triflur&lin Tnfl&n 1964 Toluidine "-rbicide Eli Li 11, .tc. 320 
Al&clllor l&sso 1966 Miff te.rbidde Rons&nto 270 
Ch 1 O'PJrif OS Ounkn/lorsb&n 1965 Org&ftOllllosplloNs lnsKticide Dow 240 
......,1 .... l&t• 1967 ...,ziulduol• Fungicide Ou Pont 280 
llittribuzin S...Cor/L••- 1971 Triuine "-rbicide l&,er/Du Pont 215 
llittol&chlor Ou&l 19/4 Miff "-rbicin (ib&-G.igr 210 
2.4-0 2.4-0 1942 Ito- "-rbicide Y•rt&c •le. 210 
0.lt-thrin O.Cis 1977 PJnthroid lnsKtid* louss.1 Ucl&f 210 
F.,..,&l•r&t• S..i ci di nfPJclri II/ 1976 PJrot.hroid lnsKtici• S..it-/Du Ponti 210 

hlurlt 
llitth&benzthi&zuron Tribunil 19611 UrN 

mru: C-tJ ll&tVHt Vooclt&c. 

the date of im·ention) and can thus be sold in their 
generic rather than branded version by companies 
which copy the chemical formulae from the im·entors of 
the materials. 

4. Links witlr tlr~ agricultur~ industry 

In terms of market value, the 14 biggest agro
chemical branches shown in figure IV. 27 account for 
roughly three quarters of the total rnarket. As figure 
IV.27 indicates. most agrochemicals are aimed at the 
IO or so major crops in the world, including maize, 
whear. rice. cotton. soybean. sugarileet, vines. general 
fruit and vegetahles. Some of the principal types of 
agrochemicals used in these specific market areas are 
discussed in section 6. 

Crop structure is another major determir,ant of the 
demand for major pesticide groups. Tables IV. I IR and 
IV.119 show this relationship. Data on some of the 
main crop types for which agrochemicals are applicable 
are given in figure IV.28, which shows that •vide 
discrepancies exist in the use pf agrochemi::als between 
different countries, with developed countries generally 
being far greater users of the materials than developing 
cou.1tries. Thus. for maize the United States is 
responsible for about a fifth of the world's planted 
area, but more than a half of h.:rbicide use. Europe 
(which in this figure includes the USSR) accounts for 
12 per cent of planted area and 22 per cent of 
herhicide consumption. In the case (,f cotton, the 
United States has 12 per cent of the area and 16 per 
cent of insecticide use and 30 per cent of herbicide use. 
Looking at rice. Japan has only about I per cent <'f 
planted area, but accounts for more than a half of 
total world use of herbicides and fungicides and nearly 
a half of the world use of insecticides. 

Greater application of agrochen .. cals is partly res· 
ponsible for crop yields in many developed countries 
being better than those elsewhere. It is not. of course. 
the only reason-others being better use of apri
cultural machinery. more suitable climate, etc. Ho\l<
ever. it seems self-evident that greater u~e of ag11•
chemicals in many developing councncs could have a 
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SMll 
Herbici• l&,er 200 

big effect in increasing their agriculture yields. This is 
one reason why many agrochemical suppliers are 
attempting to step up their efforts in those countries. 
They see the possibility of a much larger market for 
their goods in developing countries than has been the 
case in the past. 

The reasorc; why agrochemical consumption in 
developing countries has to date been much less than 
in others include: lack of awareness of chemicals in 
developing countries; less intensively farmed agri
culture systems in which the use of agrochemicals does 

Figure IV.27. The 14 largest agrochemical branches, 
1987 
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Figure IY.21. Consumption of 99r:>Chemlc8ls by type MCI region. 1917 
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Table IY.118. Pe•tlctde use in 1916 for different cropa 

Crors Herbicides ~isecticides 
Percentage Percentase 

Fruiu and 
•e1etables 16.3 26.6 

lice 10.5 17 .o 
fttlze 11.0 1.0 
Cotton 4.7 25.2 
Wheat 14.2 2.3 
Soybean 17.4 2.9 
Sugarbeet 5.7 l.O 
Others 13.3 14.I 

Total 100.0 100.0 

~= [146). p.9. 

Ttltle IY.119. l:raln crop loaaea In 1916 
(Percentage) 

Crop Total Cause of loss 
loaaea Weeda Disease Inaecta 

Wheat 24 10 9 5 
Rice 41 11 9 21 
Barley 21 9 8 4 
Oats 27 10 10 7 
ftlllet 37 18 10 9 
Rye 20 15 l 2 

~= (146), p.9. 

not appear so appropriate; relative lack of availability 
of many agrochemicals owing to the absence of local 
manufacture and small marketing and sales efforts by 
agrochemicals producers and suppliers: and lack of 
training of farmers and agriculture workers. 

Use of agrochemicals among farmers in developed 
cc,ur .ries is by no means uniform. Much will depend 
on how keen a farmer is to maximize yields by 
organizing his work around the requirement to arrange 
for specific spraying at set times before. during and 
after the growing season for particular crops. The 
ar.iount of mechanization on the farm will also affect 
the degree to which a farmer uses agrochemicals. 
Applii.:ations of these materials is intrinsically linked 
to equipment including mixing facilities, spraying 
sy~tems and tractors. If a farmer is to make fullest use 
of agrochemicals. he will need to invest in such 
equipment at fairly high levels. He will also need it in 
good condition. Acting against the general swing 
towards rising agrochemical use. there has been a 
trend ir, ~ome de\eloped countries in recent years to 
stress the pos~ibly unpleasant environmental effects of 
a!Srochemicals. This has led with lillle doubt to a 
reduction in the use of the materi:1ls by many farmers 
on t11c grounds that they want to minimi1e the risk of 
th ... ir :.iction causing environmental problem,. Some 
farmers have gone tn the length of not using agro
chemicals at all-thi.~ i~ part of the \o-called organic 
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fUngicides Total pesticides 
Percentage ftilli~ns Percentage 

of dollars 

43.4 4 105 25.6 
15.6 2 515 13.1 
l.3 2 090 11.l 
1.7 2 010 10.7 

13.4 1 910 10.l 
2.0 l 755 9.3 
1.5 735 3.9 

21.1 2 910 15.5 

100.0 18 100 100.0 

farming mm·ement in which farmers sell their pro
ducts with a .. pesticide-free" label which they hope 
will appeal to certain sections of consumers. 

Use of the materials for particular crop types will 
also depend to a large degree on the potency of 
specific agrochemical classes when used with certai'l 
plants. Another factor is selectivity-the extent to 
which a weed-killer. insecticide or fungicide will home 
in on a specific agent which ha.; a negative effect on a 
particular p!ant. Selectivity is all-important in ~he case 
of weed-killers. A large number of these chemicals kill 
all plants with which they .:ome into contact. Hence 
they are of no use in spraying on to fields after 
germination has started and plants are sprouting or 
pr0ducin!; leaves. Weed-killers of this type can be 
applied only prior to the growing season. Other types 
of weed-killers differentiate between plant types
attacking only specific weeds and leaving alone crops 
such as maize or wheat which the farmer is trying to 
produce, and can thus be applied all through the 
growing season. Application of insecticides and iungi
cides is often effective only when made at ~vecific 
times of the year; for example, when certain pests a~.: 
at the larva stage or before a particular disease h~ 
had time to have a large effect on plant growth. A 
farmer has to be aware of these times and to organi··~ 
spraying accordingly. This presses home the idea that 
a high level of knowledge about the interaction 
between chemicals and p'ant growth should be backed 
up by the necessary training. 

UNIDO has developed a model for pesticides use 
which could have rarticular application in forecasting 
the demand of developing countries. 

Table IV.120 summarizes the assumptions made in 
the model concerning the application of pesticides in 
the treatment of different types of crcps and fruits 
under various climatic condirions. 

Decimal fractions in table IV.120 represent the 
percentage of the agricultural area where crops and 
fruits are treated with pesticides. The intensity category 
of agricultural production is determined at the country 
level according to the number of tractors, the area of 
planted anJ irrigated land and fcrtili1er use in tonnes 
of nitrogen, phosphorus and potassium per hectare of 
cultivate<l land. 

Ill 111 I 



Table IY.120. Annual a•eraae frequency of trea~ts of aarlcultural 
product• vith pesticides 

ClluUi: l1Hli:1!11: lnun1lv1: ~1-ln~1n1lv1 Eu1011ll...._ 
zone aroup re cc Fl GR FC cc Fl CR re cc Fl CR 

Colet F 0.2 1.0 4.G 6.0 0.1 0.5 3.0 4.0 
oceanic H 0.9 o.a 1.0 0.6 

I 0.3 2.0 4.0 6.0 0.1 2.0 3.0 4.0 

ltoderate F 0.3 2.0 6.0 a.o 0.2 1.0 4.0 6.0 0.5 0.5 0.5 
continental H 1.1 o.a 0.3 0.3 1.0 O.l 0.2 0.2 0.1 

I 0.5 3.0 6.0 a.o O.l 3.0 4.0 6.0 3.0 2.0 2.0 

Subtropical F 0.5 4.0 9.0 11.0 0.3 3.0 7.0 10.0 0.1 2.0 2.0 2.0 
K o.a 0.5 0.3 0.3 0.5 0.5 0.2 0.2 0.1 0.1 
! 0.6 3.0 9.1 10.0 0.4 3.0 5.0 7.0 0.5 3.0 3.0 3.0 

Tropical F 0.1 0.5 0.5 1.0 0.3 0.2 1.0 
dry H 0.1 0.1 0.1 

I 0.2 1.0 2.0 2.0 0.1 1.0 1.0 1.0 

Tropical F 0.3 2.0 4.0 3.0 1.0 1.0 2.0 
rainy H 0.1 0.1 0.1 

I 0.5 4.0 4.0 4.0 0.3 2.0 3.0 3.0 

~: (146), p. 5. 
12.u: F: funalcldes; H: herbicides; I: insecticides. 

FC: field crops; CC: cash crops; Fl: fruita; CR: arapea. 

Another de1ermin:;.,,; of pesticide finished product 
demand is the a\'erage quantity applied to a unit area 
of agricultural land (table IV.121 ). 

From the abo\'e assumptions demand for the three 
major groups of pesticides can be estimated using ar. 
econometric model for a gi\·e"l country. classified 
according to climatic zones and degree of agricultural 
de\'clopment. Usirag a total of 119 countries, certain 
estimates and regional multipliers. \'arying from I. I in 
l'aorth America to I in Northern Europe, 2 in 
Southern Europe. through 0.7 in Tropical Africa and 
0.6 in South-East Asia, yielded the results presented in 
table IV.122 

As can be seen. the results in table IV.122 compare 
well with the figures for actual consumption of 
pesticides. The model is thus considered good enough 
to be used to estimate current or future consumption. 

Taking a closer look at conditions in the producer 
market, in 1987, 219 pesticide chemicals were produced 
in 29 I plants in the United States. Eight companies 
( 12 per cent of all companies) owned I 50 plants 
( 52 per cent of all plants). Six of the eight companies 
produced pesticides in all four categories. Most of the 
other 61 companies produced only one product, 

Table IV.121. Annual avera&e do3e 
of .. Jor pesticide aroupa 

(Kiloarama per hectare) 

Peaticide aroup 

Funaici~ea 

Herbie idea 
Inaecticidu 

IQ.Jlllj: [146) p. 5. 

Quantity 

6 
a 
4 

characteristic of the companies that were alread) well
establishcd in the chemical industry when they began 
producing pesticides. 

The comparison of industry and product data in 
table IV.123 shows that only a small \'alue of 
pesticides is manufactured outside the sector classified 
as pesticide indust.-y. Pesticide production registered a 
constant dollar growth of about 2 per cent between 
1972 and 1985. The \'aluc of productiol'1 per worker 
(total employment) was $358.194 in IS.~7. The com
pound annual percentage changes were general!}' 
lower for the period from 1980 to 1985 than for the 
period from 1972 to 1985. This indicates that the 
pesticide industry has reached maturity in the United 
States. 

5. World trade in pesticides 

World trade in pesticide finished products was 
analyzed in a IJNIDO study [ 147] which concluded 
that the salient feature is the dominance of developed 
countries which have the comparative ad\'antage of 
being able to handle information effectively. Developed 
countries accounted for over 96 per cent of exports 
and 61 per cent of imports. Developing countries 
accounted for only 3 per cent of exports, but 27 per 
cent of imports. 

In developing countries imports exceed exports by 
as much as 10 to one. and the largest part of the 
exports arc intraregional (ser table IV.124). While the 
Latin American region (mainly Argentina, Brazil and 
Mexico) has traditionally been the leading exporter 
amon3 developing regions, exports from Asia (parti
cularly from China, Hong Kong, Malaysia and Repu· 
blic of Korea) have grown more rapidly than total 
world exports of pesticides in the last decade. Africa 
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Table IV.122. Camparlaon of data .... model .. ti.ate• for pesticide 
COll8m1Pti0Gs 1975 aad 1910 

(Tt.ouaanda of tonnes of active lnaredlent) 

lqlon or HZ5 Hiii 
country arouplna Data Ent .. ua Data Eatl .. tea 

l>evelor<!d reaiona 1 422 l 410 l 612 l 604 

Borth Aaerica 497 436 464 509 
lorthern Europe l31 241 300 217 
Southern Europe 124 126 l4l 143 
Eastern Europe 461 507 591 541 
Japan 30 31 36 37 
Other industrialized 74 69 75 7~ 

countries 

Developin& real~na 533 550 621 696 

Latin Aaerica 150 164 179 199 
lonh Af rlca 45 42 71 65 
Tropical Afric• 41 61 44 41 
Vest Asia 41 52 65 66 
"iddle and South Aaia 49 39 53 47 
Eaat .lala 15 26 33 29 
South East Asia 11 15 15 20 
Other Asia 161 150 155 224 

Ion-reported 1/ 117 111 135 131 

Total 2 073 2 077 2 361 2 439 

i2ll«l: (146) p. 5. 

•' Inserted to indicate separate aodel eati .. tes in world total. 

Table IV.123. Trends fo:r qrlcultural ch-lcala ID the United States .. rket, 
1914-1917 

Compound annual 
percentage cb101c 

I tea t.'nit 1914 1915 1916 1917 1972- 1910-
1915 1915 

ln!l111u:J: !lau 
Value of ahipaenta 106 dolla&s 5 695 5 217 5 001 5 151 12.3 4.2 
Value of ahlpaenta 106 1982 dollar• 5 923 5 319 4 951 4 776 2.0 2.2 
Total eaployment Thouaanda 15.3 15.0 14.1 14.4 1.6 1.6 
Production worker• Thouaanda 9.2 1.9 I.I 1.6 2.1 l.9 
Averaae hourly Dollars 12.07 12.51 13.0l 13.79 9.1 1.6 

eamin&a 

f[ll!l111:r. !lau 
Value of ahipaenta 106 dollar• 5 613 5 125 5 023 5 023 11.1 1.1 
Value of ahipaenta 106 1912 dollar• 5 906 5 334 4 925 4 714 1.5 0.4 
Shipaenta price 1912 • 100 95.2 96.3 102.1 101.6 9.4 1.6 

index 

Tn!le !laU 
Value of i•porta 106 dollars 266 361 373 415 19.I 12.9 
Value of export• 106 dollars l 406 1 267 ~. 3U 1 417 14.1 0.7 

lmlIU: [146), p.25. 

has experienced drought and famine in parts of the 
continent over a period of time which simultaneously 
brought a dramatic decline in pesticide trade. 

per cent. There is some evidence that. like tariffs. non· 
tariff barriers tend to increase with the level of 
product fabrication. Price controls and volume controls 
cause an unequal treatment of domestic and foreign 
g wds, and demand becomes insensitive to changes in 
Y orld market prices. Volume control, in the form of 

The weighted average tariff on pesticide imports 
was between nil and 19.4 ,;er cent for all countries 
studied. with values generally being from one to a few 
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Table IV.124. Tbe 10 larae.t lmportera 
of pesticides among de•eloplng countries. 

1914 
(Millions of dollars) 

Country 

China 
Iran \lslaaic Republic of) 
Argentina 
Egypt 
Saudi Arabia 
Sudan 
Pakistan 
Col-bi a 
Cuba 
Malaysia 

1984 

343 
186 

82 
81 
61 
53 
51 
33 
33 
33 

~: UNIDO statistical data base. 

licences. quotas and even import prohibition. appears to 
be the most common non-tariff measure. Technical 
barriers such as health and safety regulations are 
considered part of domestic policy ;n both developed 
and developing countries. The bulk of pesticides 
exports from developing countries are directed towards 
other developing countries. Liberalization in South
South trade may be a \·iable method for improving 
export prospects. Trade restrictions introduced by 
technical barriers will be lessened with increasing 
industrialization. 

On the basis of general experience. export (f.o.b.) 
prices are usually about 8 per cent lower than the 
import (c.i.f.) prices. The top 20 exporters in 1984. at 
global level. are shown in table IV.125. and the 
10 largest developing country exporters in table IV.126. 

Table IV.125. Top exporters of 
agrochemicals, 1984 

(Millions of dollars) 

Country or area 1984 

Germany, Federal·Republic of 837 
United States 708 
United Kinadcm 562 
France 462 
Switzerland 385 
Belgium 255 
Netherlands 231 
Japan 216 
Italy 132 
Hunaary 96 
USSR 48 
Brazil 59 
Hong Kong 37 
Israel 34 
Singapore 34 
Guatemala 33 
Denmark 33 
Colombia 25 
China 18 
Roman la 17 

~~y~: UNIDO data base. 

Table IV.126. Tbe 10 largest eJCpOrters 
of pesticides a80Q& de•eloplna 

countries and areaa. 1914 
(Millions of dollars) 

Co\Dltry or 
area 

brazil 
Hong II.Oft& 

Singapore 
Guateaala 
Col-bl a 
China 
Costa Rica 
Republic of Korea 
Malaysia 
El Salvador 

~: UtlIDO data base. 

1984 

59 
48 
34 
33 
25 
u 
11 
10 

9 
7 

6. Main agroch~mica/ types 

The previous section gave some data about different 
types of agrochemicals as regards specific crops. This 
section provides information about the most important 
kinds of crop protection compounds in terms of 
scien.ific classification. The source for data is County 
NatWest WoodMac. 

(a) Herbicide market: total i·alue of approximately 
$9.2 billion in 1988 

Tria:ines. These are the biggest-selling herbicides, 
with 1987 sales of $1.58 billion. They are applied to 
soil and ca'l give selective weed control for a number 
of crops including maize (the mo~t important crop 
type for this kind of herbicide) sorghum. sugar-cane 
and pineapple. Big suppliers include Ciba-Geigy. 
which makes atrazine, a product launched in 1957. It 
is well out of patent. Sales of atrazine, made by Ciba· 
Geigy and by other companies which produce generic 
copies of the chemical, are estimated to have been 
$640 million in 1987. making it the world's biggest 
selling agrochemical. 

Ciba-Geigy also makes chemicals related to atrazine 
which fall into the triazine class including simazine, 
ametryne and prometryne. Shell, which makes 
cyanazine, is another leading company. Bayer and Du 
Pont are also important makers of these chemicals. 
This type of agrochemical has seen strong grcwth in 
the past. but patents on some of the older established 
triazines have been expiring in recent years. leading 
to generic c.opies of the chemicals becoming available 
at a lower price from companies other than the 
original developer. Anothrr factor which is expected 
to reduce sales is heavy competition from rival 
products. According to County NatWest WoodMac, 
sales growth rates between 1972 and 1987 were 2.6 per 
cent a year; sales are expected to decline by 2. 7 per 
cent a y~ar between 1987 and 1990. 

AmidcJ. Estimated .'>ales of amides were $1.06 billion 
in 1987. They are mainly used in maize, soybean and 
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rice and to stop growth nf grasse:; and brnad-leawd 
weeds. The dominant producer is Monsanto. This 
company in 1966 launched alachlor. which it sells 
under the Lasso brand name and is the biggest selling 
amide. Another important amide is Dual (generic 
name metholal·h:or) made by Ciba-Geigy. Total ala
chl~r sales are estimated to ha\·e been sno million in 
1987. making it the wond"s sixth biggest-selling crop 
protection compound. Other suppliers include Bayer. 
Rohm and Haas. Schering. Rhone-Poulenc and Shell. 
From 1972 to 1987 it had a growth rate of 6.2 per cent 
a year. which is expecttd tG decline by 1.3 i;er cent a 
~ear between 1987 and 1990. 

Carhamates. Estimated annual sales of carbamates 
amount tG S880 million. It is used for maize. rice. 
cereals. sugar-cane and sugar-beet. The biggest pro
ducer is ICI: others include Schering. BASF. Rhone
Poulenc and several Japanese companies. for example. 
Kumiai. 1'issan. Shionogi. The growth rate between 
1972 and 1987 was 3.6 per cent per ye;ir and from 
1987 to 1990 sales are not expected to change 
significantly. The main products include Eradicane. 
Sutan. Ro-'.'leet. Vernam. Tillam. all sold by ICI. ICI 
gained these products through its acquisition of 
Stauffer. a United States company in 1987. 

Crea-based herbicides. The market for urea-based 
herbicides is $770 million a year. Europe and the 
United States account for virtually all the sales as 
these chemicals are little used in Japan. Linoron. su!d 
by both Hoechst anC: Du Pont. is the biggest-selling 
product. but Ciba-Geigy's product is also important. 
The chemicals are effective at killing young seedling 
plants followini uptake from the soil as they ger
minate. From 1972 to 1987 the growth rate was 
0.9 per cent a year. and the market is forecast tu 

decline at the rate of 2.4 per cent a year between 1987 
and 1990. The biggest urea agrochemical is metha
benzthi2 •uron (brand name Tribunil) sold by Bayer 
with est.mated annual sales in 1987 of $110 million. 

Toluidinn Sales of toluidines in 1987 reached 
$680 million. It is used against weeds attacking 
soybean. cotton. peanuts and cereals. There are only 
two major products in this area, Trellan. made by Eli 
Lilly. and American Cyanamid's Prowl (also marketed 
as Stomp). Ciba-Geigy and BASF have in the past 
marketed these kinds of herbicides. but have now 
ceased to manufacture them. The market grew at 
4.1 per cent a year between 1972 and 1987. and is 
expected to decline at the rate of 3.6 per cent a year 
between 1987 and 1990. Trellan had sales in 1987 
estimated at $320 million. making it the world's fifth 
biggest selling agrochemical. 

Hormone 1reed-killen. There is a $535 million 
market for hormone weed-killers. which arc widely 
used in many crop growth areas. The chemicals were 
invented mainly after the Second World War and arc 
mostly out of patent. The dominant type is 2.4-D. 
Other kinds are known by their chemical names 
MCPA and MCPP. Dow Chemical was a major 
supplier of 2,4,5-T. which has been seriously linked 
with environmental hazards. The market was stable 
from 1972 to 1987. Over the next few yrars a large 
decline in the market i~ expected because of compc-
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tition from other weed-killer types. 2.4-D. market by 
\"crtac and other companies. had sales in 11Jt<7 
estimated at $2 ill million. which made it the world's 
12th biggest-selling agmchemical. 

Di11:int•s. A relatively fast growing class. diazines 
rec,lrded sa:es of S525 million in 1987. Sales from 
1972 to 19X7 grew by 15 per cent a year and are likely 
to continue growing from 1987 to llJ90. but at a lower 
rate of about 3 per cent a year. There are four major 
diazine products: methazole (brand name Probe) sold 
by Sandoz: oxadic:zon I Ronstar) sold by Rhone
Poulenc; bentazone (Basagran) sold by BASF: and 
pyrazolate (Sanbird) sold by Sankyo. It is used to a 
large degree in rice. cotton. cereals. 

Diphenyl nhers. There is a S430 million market for 
diphenyl ethers. Major products are Blazer mid by 
BASF. Hoelon (Hoechst) and MO (Mitsui). It is 
important in the Japanese rice market. Recent weed
;.illers of this type have included Reflex from ICI. 
Challenge from Rhone-Poulenc and Cobra fwm PPG. 
The market grew at 16 per cent a year between 1972 
and 1987 and was forecast to continue to grow from 
1987 to 1990 at some 6 per cent a year. 

lmida=olinone.~. Sales of imidazolinones totalled 
Sl65 million in 1987. The three main products. all of 
them develop'!d by American Cyanamid. arc imazaquin 
(Scepter). imazamethabenz (Assert) and imazeth:ipyr 
(Pursuit). Main outlets are soybeans. wheat and 
barley. All these products are new to the market: the 
first. Scept<!r. \\as launched or.ly in 1984. They are 
reckorir.d to have good growth prospects m·cr the next 
few yrars: the estimated sales growth from 1987 to 
1990 was expected to be 37 per cent a year. Scepter's 
sales are thought to be about S 150 million a year. 

Su/phony/ urea herbicides. Sales of sulphonyl urea 
herbicides amounted to abo:it $200 million in 1987. 
The dominant material is chlorsulphuron IGleanl. 
which is made by Du Pont. the discoverer of this class 
of agrochemicals. Du Pont put Glean on the market 
in 1982 and has followed this up with a number of 
other chemicals of the same class: for example, 
Classic. Canopy. Gemini, Londax. (Just. Express. 
Harmony, Ally. Sales growth from 19w· to 1990 was 
expected to be about 22 per cent a year. This product 
is mainly used on wheat. barley and soybean. 

Quaternary ammonium productJ. The main chemical 
in this group is paraquat, brand name Gramoxonc. 
sold by ICI. This is a non-selective weed-killer, which 
kills al'. plants, bLt is deactivated by soil and so has no 
long-lasting effect. Hence crops can be successfully 
grown after weed removal with the material. Paraquat 
is the world's fourth biggest-selling agrochemical with 
sales of $440 million. 

(i/yphmate-type materia/J. The main product in 
this category is Roundup, sold by Monsanto, which is 
the second biggest selling crop protection compound. 
Annual sales arc about $620 million. Like paraquat it 
is non-selective. It is also non-residual. and can be 
used with a variety of crops. A material related to 
Roundup is gluphosinatc (Rasla). which Hoechst ha~ 
qarted marketing over the past few years. 
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( b) /11st"cticidt• markt•t: total 19.'~X salt"s o( $5. X billion 

Organophosphatt·s. The organophosphates market 
was worth $2.2 billion in 1987. or abo!!! :! third of 
total annual insecticide sales. There are about MO well
known materials sold as insecticides which belong to 
this category. There are some doubts about rheir 
application due to en\"ironmental and handling pro
blems which result from their relati\"el} high toxicity 
in large doses. They are used with \"irtually all the 
main crops. The biggest selling compound is methyl 
parathion. a chemical first sold in 1947 which is now 
marketed by a variety of companies. including Bayer. 
Sales of organophosph2tes in 1987 estimated at 
$480 million. gi\·ing it the position of the world's 
third biggest selling agrochemical. Another big selling 
organophosphate is chloropyrifos (Dursban) sold by 
Dow Chemical. Leading manufacturers besides Bayer 
include Sumitomo. ICI. Monsanto and American 
Cyanamid. Estimated annual sales from 1972 to 1987 
increased at approximately 3.3 per cent a year and 
they were expected to grow at 1.2 per cent a year from 
1987 to 1990. 

Pyrethroids. Sales of these materials. which are 
applied to cotton and fruit and vegetables crops in 
particular, amour.: ~d to $1.5 billion in 1987. FMC. 
Shell. Sumitomo and Roussel Uclaf are am;.>ng the 
major manufacturers. These materials are based on 
natural substances in the form of pyrethrum powder 
extracted from the heads of certain flowers belonging 
to :he chrysanthemum family. Big-selling compounds 
of this type are deltamethrin (Decin) sold by Roussel 
Uclaf and fenvalerate, which :s sold under a variety of 
trade names by Sumitomo. Du Punt and Shell. Other 
important pyrethroids include Karate from ICI. Rody 
and sumi-Alpha from Sumi tome. Mavrik from Sandoz. 
a11d Baythroid from Bayer. The materials first went <>n 
sale in the 1970s and ha\·e had good growth rates. 
Annual growth rates from 1987 to 1990. in terms of 
sales. are likely to be about 8 per cent. according to 
estimates. 

Carbamates. The market for carbamates in 1987 
was $1.3 billion. The main manufacturers include 
Rhone-Poulenc. FMC. Du Pont. Mitsubishi. Sumitomo. 
Hokko and Bayer. The biggest selling product is 
Sevin. orginally sold by Union Carbide. The product 
became the property of Rhone-Poulenc after the 
French firm bought the agrochemical interest of 
Union Carbicie in 1987. Sevin was the material made 
at the Bhopal plant of Union Carbide in India which 
suffered a catastrc phic accident in 1984, killing 2,000 
people when a cloud of isocyanate gas u~ed in the 
production process escaped froM pipework. Sale' in 
this branch grev. at an average rate '1f some 3 per cent 
a year from 1972 to 1987. A growth rate of ahout 
1.4 per cent a year was expect.:ll from 1987 to 1990. 

Or1:anochlorint• compounds. Annual sales of these· 
compounds amount to ahout $500 million. Very cheap 
compounds were developed after tt, Second World 
War and their use grew strongly ;,, the 1950s. But 
since then lhey have heen associated with environ
mental prnhlems due to roxicity. Nowadays little is 
used in developed countries for this reason. The 
materials wrn: used especially intensive!~ on cctton 

and maize. Chemicals include DDT. toxaphene. lindane. 
aldrin. chlordane and endrin. Shell. Velsicol and 
Rhlme-Poulenc are among the makers. Sales are 
expected to decline markedly o\·er the next few years. 

:framictin Bia. This compound is a bio-pesticide 
obtained from streptomyces a\·ermitilis. It has a very 
high level of insecticidal. acaricidal and nematicidal 
activity. 

(c) Fungicides: total market ''a/ue of$3.8 billion 
in 1988 

Dithiocarbamates. Sales of these commodity chemi
cals widely used by many manufacturers were around 
$810 million in 1987. Used against potato blight and 
other diseases affecting a wide range of fruit and 
veg:tables. the biggest-selling product is Maneb. sold 
by Du Pont and others. sales of which amounted to 
some $260 million in !987. making it the seventh 
biggest-selling agrochemical. Other important suppliers 
incude Rhone-Poulenc. Rohm and Haas. Montedison. 
Bayer. Hoechst and BASF. Sales have been growing 
slowly in recent years. but. as the market has matured, 
are expected to decline in the 1990s. 

/norganics. Sales of inorganics. which are especially 
important for fruit and vines. amounted to some 
$600 million in 1987. Many of these compounds 
contain sulphur and copper. Its main producers 
include Rhone-Poulenc. Sandoz and CP Chemical. 
The market has been stable or in decline in recent 
years. 

Ben::inida::ole. The market for benzinidazole, which 
is used widely in orchards. vineyards and fields 
containing cereals. sugar-beet and soybeans. amounted 
to around $550 million in 1987. Benomyl (Benlate) 
sold by Du Pont is the most important fungicide in 
terms of sales. with estimated annual sales of some 
5280 million. Hoechst. BASF and Nippon Soda are 
also important suppliers. There havr been some 
problems with these chemicals from an environmental 
point of view. The market grew very fast between 1972 
and 1987, at 10.6 per cent a year. and was expected to 
continue growing. but at slower rate, at some 4.7 per 
cent a year between 1987 and 1990. 

Tria:oles. Sales of triazoles, which are used in a 
variety of crops including cereals, fruits, vegetables 
and vines. amount~d to $3X5 million in 1987. The 
main products include Baylet•>n, Baycor. Baytan, 
Bayfirlan, all sold by Bayr.r; Sonax and Topas. sold by 
Ciba-Geigy; and Radar and Impact, sold by ICI. 
Triazoles launched recently include Punch (Du Pont) 
and Systhane (Rohm and Haas). Bayer is estimated to 
account for about two thirds of total sales in this 
group, accordin~ to estimates. These products were 
developed orly in the 1970s, and the sales growth is 
expected to he good in the 1990s. 

Or1:anophf1Jphorus material.\. Sales of these mate
rials, usec! especially on rice, vines, citrus and vegeta
bles. amounted to $270 million in 1987. There are just 
four big-selling products in this category. They are 
Kita1in, sold hy Kumiai; Curamil, sold by Hoechst; 
Aliette, sold by Rhone-Poulenc; and Hinosan, sold by 
Nihon Tokushu N<1hyaku Seizo, a .Japanese affiliate 
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of Bayer. Sales grew from 1972 to 1987 at about 6 per 
cent a year. and arc expected to continue growing o\·er 
the next few years. 

When agrochemicals first became important after 
the Second World War rclati\'ely little was spent on 
research and de\'elopment. The materi'.!ls were largely 
simple chemicals produced using uncomplicated manu
facturing processes. Today the situation is quite 
different. The aim increasingly in the agrochemicals 
business is to find new materials capable of destroying 
weeds. insects or fungi which will hne an effect as 
good as. or better than. past generations of the 
materials. but 1.1.·hich ha,·e lower toxic effects and 
which can be applied in smaller doses to minimize 
environmental problems. Another aim is to make the 
chemicals more sclecti\'e. so that they ha\·e an effect 
only on specific kinds of weeds or other organisms. In 
recent years. regulations co\'ering the use of agro
chemicals ha,·e become far more stringent in many 
de,·eloped countries and also in some de,·eloping 
countries. That has compelled manufacturers to con
duct more detailed and lengthy trials to test the 
suitability of agrochemicals and to ensure that cn\'iron
mental problems are minimized. All these factors push 
up research and development costs. Nowadays these 
can easily account for some IO per cent of turno\'er of 
agrochemical companies. The research costs apply not 
only to the task of finding new products. but also to 
modifying existing products to make them appropriate 
for new kinds of applications; for example. for use in 
different crop types or for fighting new kinds of pests. 

The research and development process in many 
agrochemical companies is extremely laborious. For 
example. at Bayer. researchers test some 14.000 new 
compounds each year for efficacy against specific crop 
types. The work is dont' either in glasshouses where 
different strains of crops can be grown for testing with 
novel chemicals or. for larger scale tests. in fie!ds. The 
costs of this work. in terms of de\'eloping ne" 
compounds. can be \'Cry high. For instance. it can 
easily take $60 million and about eight years to 
develop a new agrochemical from scratch. carry it 
through the necessary trial procedures intended to 
demonstrate acceptable lack of toxicity and en,·iron
mental problems. and then put in on the market at a 
suitable price for farmers to buy the material in 
reasonable quantities. 

New types of analytical instruments. for example, 
mass spectrometers or highly powerful microscopes. 
can be used to spot tiny quantities of material. This 
can be useful in the de\'elopment work. In this way, 
for instance. researchers can detect tiny quanrities of 
agrochemicals which may remain on crops after they 
are harvested and turned into food, and which may 
(depending on the specific toxicology characteristics of 
the chemical) be harmful to health. 

Probably about a quarter of the total cash spent on 
research and development work in agrochemicals is 
for pure: scientific m;earch, the rest being devoted to 
development trials. In the pure research area, scientists 
are trying to come up with new basic methods of 
interfering with plant growth action lo optimi1e 
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yield ... It helps here to understand the basics of how 
most agrochemicals work. Most weed-killers contain 
chemical:; that stop the o;xration of \':tal biologic:al 
fragments such as enzymes that are contained in plant 
or animal cells. These are needed if specific weeds or 
other plants arc to grow. In this way. for instance. an 
agrochemical might bind to a particular chemical site 
on a specific enzyme. The enzyme might be one that is 
linked with the process in a plant or weed that takes 
nutrients from the soil and turns these into energy. 
The action of the chemical would be to block the site. 
thus pre\'enting the enzyme from connecting up in a 
chemical reaction to a protein molecule. That would 
hne the effect of stopping the work of the enzyme. As 
a result. the plant would gain the energy it needs to 
grow. In this way the de\·elopment of the plant or 
weed would be se\·erely slowed down. 

The researcher will ob\'iously want to stop the 
growth of a weed. but would hope that the crop 
intended to be protected would be allowed to grow 
unimpaired. The chances are that the chemical the 
researcher comes up ""·ith will hne a blocking effecl 
on enzymes im·oh·ed ""·ith the development process of 
both the weeds and the crops. in which case all would 
suffer. The trick here is to select. for blocking. an 
enzyme which is highly important in a weed but 
(because of the different growth characteristics and 
metabolic behniour of different agricultural speci
mens) is not so important in the crop the researcher 
wants to grow normally. 

For insecticides or fungicides. the strategy is dif
ferent. The mode of action in this case is connected 
with the pest or fungus that poses a nuisznce to the 
crop. It could be that the chemical interferes with 
enzymes or other biochemicals linked to the successful 
development of those organisms. 

The above is a rough explanation of how many of 
today·s agrochemicals work. It does not. however. 
describe how most of therr. hne been dneloped. Until 
almost the mid-191!0s there was ,·inually no possibility 
of a scientist designing an agrochemical to work in the 
way described. Most agrochemicals de\eloped in the 
past few decades hne come to light by a hit-and-miss 
techniqu.:. Researchers mainly ha\e ~tumbled upon 
these r:aaterials using a trial process to screen thousands. 
if n.>t millions. of known sy:tthctic chemicals or 
na<ural substances for acti\it~ in inhibiting a known 
weed, bug or disease. If the)- find there is significant 
.acti\·it)o of this sort. the)- go on to further stages 
in development procedures. perhaps modifying the 
chemical in ~ome wa~ to make tt more efficient 1>r 
reduce any toxic side-effects. Onl~ after the sub~tance 
has been shown to work do the '\Cicntists come up 
with thcories-inmhing mechanisms such an en/\mc 
action-explaining how it work\. · 

In recent ~ears the nature of the research process 
has changed. Rather than lo1>king for new chemicals 
in this random manner. 'cicntish arc :norc concerned 
with dc:signin~ compounds to do a specific job. This is 
summed up under the general title of the cus1omi1ed 
product approach. Similar trends are also evident in 
drugs industry research. Scientists have been helped in 
this general trend by biotechnology. which in recent 
years has become a powerful tool in agrochemical (as 
well as pharmaceutical) research and de\·elopment. 
Biotecl· iology is the umbrella term for a 1.1.ide range 



Table IY.127. PHtlclde reaearcb and d..elo.-.nt 
expenditure by major compantea, 1916 

Company A&rochemical A&rocheatcals Research and 
sale• research and de•elop11ent 

______ id,.e•::..1e .. l..,.o:ocPM.,....n ... t~ (percentaae of 
(•llllons of dollars) own sales) 

day er 2 310 
Clba-Gelu 1 710 
Rhone-Poulenc 1 105 
llonaanto 1 067 
ICI 1 040 

Shell 1 005 
l&SF 925 
Hoechst 190 
Du Pont 710 
Dov 110 

Seber Ina 640 
Aa. c,.-ld 451 
Sandoz 422 
Stauffer 405 
Ell Lilly 319 

r:-1a1 350 
Rom£ Bau 347 
FllC 340 
Union Carbide 300 
Smkyo 290 

~= Wood-lfackenzle • Co. Ltd., 

of scientific techniques. mostly invented during the 
past IO years. for understanding the nature of, and 
manipulating. gene fragments in plant or animal cells. 
Using biotechnology methods. a researcher can thus 
pinpoint aspects of the genetic make-up of the 
materials in plant cells that control the growth of 
plants. He can then design a chemical that will 
interfere with this activity in a set way-such as by 
blocking sites on enzymes in the fashion described 
above. In a similar way, parts of the proteins and 
other biological fragments which control the increase 
of pests lhat a researcher wants to destroy can be 
interfered with to stop biological growth and reduce 
hazards to crops that the pest might cat or otherwise 
damage. Scientific tools important for this purpose 
include computerized modelling equipment. which 
help researchers to design novel compounds that can 
be tailored to attack specific parts of the biological 
fragments. Table IV.127 indicates how research and 
dcvclopmcnl expenditure is allocated by different 
companies. 

I.inked with the world of agrochemicals in recent 
years have been a variety of methods designed to 
interfere with plant development using biology-based 
techniques. Some of these ideas stem from the work in 
biotechnology referred to above. Al the root of these 
ideas arc efforts to influence the growth of plants (or 
to stop the activities of insects and fungi that would 
have a negative effect on this) by changing the genetic 

195 11.5 
141 11.3 
16 lC.2 
94 9.2 
16 10.5 

76 11.9 
14 11.2 
91 14.2 
14 12.7 
61 :o.o 

62 15.9 
45 10.1 
40 15.1 
40 10.1 
45 12.7 

22 1.1 
34 11.0 
41 16.0 
32 12.1 
16 13.4 

A&roche11lcal SerYlce. 

char .. cteristics of plant or animal cells. In this way. for 
instance, the genetic characteristics of tomato plants 
could be altered to make them grow more quickly to 
produce fast ripening fruit. Another example ~ould be 
to make the plant secrete a specifo: substance that is 
toxic to an insect that normally causes the growth of 
plants to be stunted. Many of the top agrochemical 
companies arc investigating the possibilities of these 
biochemical crop control methods. In future these 
might be used either independently or with conven
tional agrochemicals as part of the drive to improve 
crop yields. 

The interest in this area is intrinsically linked to 
developments in the seeds industry. Until recently 
seeds production was a fragmented, low-technology 
area dominated by companies which ~ad grown out of 
the conventional agrochemical supply industries. The 
value of traded seeds production is much higher, 
because much use of seeds. especially in developing 
countries, comes from farmers producing seeds for 
their own consumption on their own farms. 

The notion coming from biochemistry and genetic 
engineering tha: seeds can be programmed to grow in 
set ways has, however, led to many changes in the 
seeds industry. The idea now is for seeds companies to 
come up with products that arc highly tailored 
packages of genetic material with specific characteris
tics and which as a result lead to p'ant!i with uniform 
aspects to their development. As a result of these 
theories, many of the big agrochemicals companies 
have moved into seeds production in recent years, 
either through buying existing smaller companies or 
rhrough internal research and development. Companies 
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which h;m~ mo\"ed in this direction include ICI. 
Rhl'ine-Poulenc. Monsanto and Sando/. Established 
seeds companies. including !\h> United States compa
nies-Pioneer and Dekalb (which is owned by the 
pharmaceutical Cl>mpany Pfi1er)-ha,·e also been 
im·esting in biology-based techniques to impna·e their 
se~ds packages. Smaller companies set up in recent 
years which could come up with new biology-based 
metholh of planr control include Myc<>gen. Calgene. 
Agracetus and Crop Genetics. all of the United States. 
and United Kingdom comp.mies such as the Agri
cultural Genetics Company. The trend is also being 
in,·estigated by· big food companies such as WR Grace. 
Kellogg. Nestle and Campbell Soup. all of which are 
looking at biological control techniques as possible 
ways of de,·eloping uniform crops that could be more 
useful for processing into food. 

There is much e.'lcitement in the agrochemicals 
business about the long-term implications of these 
developments. Howe\·er. it seems likely that few of the 
techniques will become widely applied before the next 
century. This is partly because of the in-built resis1ance 
in the agriculture community to new ideas and partly 
because of tt>e long de\·elopment times required for 
many· of the new techniques. Many in the agro
chemicals industry also point out that it would be 
impossible from a practical point of view to transfer 
to plants all the genes that would be required to make 
them grow in an optimal way. In those circumstances. 
it will be a \·cry long time indeed, if at all. before the 
need for agrochemicals is affected by the new ideas. 

Many biological control techniques appear to offer 
the chance of being more cm·ironmentally friendly 
than com·entional methods of crop c.mtml using 
agrochemicals. They are more tied in many ca~es to 
the use of narurally occurring biological materials 
which could ha\"e a less disrupti\·e effect on the 
en\"ironmenl. There is a possible disad,·antage as well. 
howc\"er. The use of some biological control methods 
inrnlves the release into fields of some new genetically 
engineered proteins and other organisms. These could. 
in theory at least. also interfere with other forms of 
life-for example mankind or ani -nals-by settling in 
huma11 or animal cells. For this reason. rigorous 
safety rules, during the dc:\"clopmcnt stage of biological 
crop control methods. will need to be applied. 

In practice. biological crop control methods can be 
split into the following areas: 

Chemical Jhieldinf:. This applies to metilods h> 

make crops resistant to dcstruc.tion from specific 
weed-killers. Several herbicides. including Roundup 
and paraquat. arc non-selective. In other words. they 
kill all plant life. not just the weeds that the farmer 
wants to destrn). but any crops present on the field. 
That means a farmer has to be careful about when he 
applies such materials. They obviously cannot be used 
when his crops have started to grow. as it leads to 
inOexibility in application. The: idea of chemical 
shielding is 10 build into the genetic :>tructure of plants 
a gene that is resistant 10 the action of a "pccific weed
killer. This would operate b), for instance, adding a 
particular fragment !hat blocks the: action oi a part of 
the chemical chain in the weed-killer which has the effect 
of stopping crop growth. If this were done. a farmer 
would be able 10 spray on the herbicide. confident that 
only weeds would be killed, leaving the growth of crops 
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protected genetically in this way. Companies dlling 
research into chemical ~hielding include Monsanh>. 
American Cyanamid. Rhl"lnc:-Poulenc and Du Pont. lbe 
approach is closely allied to seed production because 
the agrochemical supplia would work closely \\ith a 
seed de\·eloper to ensure th:tt plant seeds t>f the 
appropriate t\·pe contain the right kind of genetic 
protection. They would then be u~;ed with the specific 
agrochemical to which they were resistant. 

<it·nnic uniformity. A ,·ariation on the abo\"e idea 
is h> introduce protection to certain specie~: of a crop. 
The idea ~ Ibis wo.ild be to ensure that only specific 
~trams of certain plants sur\"i\"ed an appli..:ation ol a 
herbicide. which would kill all the strains a farmer did 
not want along with any weeds. This would ha\·e the 
effect of ensuring a crop with a uniform genetic make
up. which would be important in food processing and 
industrial applications. Bayer. of the Federal Republic 
of Germany. has been doing research along thc~e 
lines. It wants to ensure that. with oil seed rape. only 
specific grades of the plant de\·elop. This is important 
from the point of ,·iew of the oil extracted from the: 
crop. Different genetic species produce slightly dif
ferent oils which may not be suitable for the applica
tion the de,·cloper of the crop has in mind-for 
example for use in fragrances. food processing and 
industrial chemicals. Scientists at Bayer think they 
may be able to make strains of rape seed that are 
resistant to Sencor. one of Bayer's big selling herbicides. 
Spraying this chemical on a field would thus kill all 
plant life. except for these grades. 

Tailort•d plantJ. The idea here is to insert genes 
into a seed that will make a plant grow in a specific 
way. ICI has had some success in reprogramming 
tomato plants to produce fruit with ripening charac
teristics that facilitate canning. For example. they may 
ripen earlier than normal grades of plant-or produce 
a fruit that is less squashy than con\·cntional tomatoes. 
Similar ideas arc applicable ro many other kinds of 
fruit and ,·cgetablc that ha\·e 10 enier the food
proccssing chain after han·est. 

111-huilr inJecr rt•JiJtanc-e. Attack by insects or fungi 
is normally combated by spra:·ing agrochemicals. 
Often the threat to the plant is not so much the insect 
itself. unless ir actually cats up the plant in a 
significant way. but viruses that it carries. Calgcne. a 
United States compan~. is one of several biotechnology 
businesses looking at the possibility of inrroducing into 
planrs like cotton segments of biological material that 
make them resistant to attack by insects such as the 
boll-worm. A variation on this is to introduce a gene 
.'1at will confer protection against particular viruses 
rhat an insect may carry. That is similar in principle to 
\accinating people again~.r viral diseases like measles. 
There is some interest in this approach in protecting 
plants against diseases such as sugar beet yellow. 

.\"ow•/ modeJ of auack. This inrnlvcs engineering 
through biological processes no\·cl types of chemicals 
to ha\e the same effect as conventional agrochcmicab 
but which use a different approach. The new approach 
may well be parricularly effective. It also attempts to 
address the problem that many rypcs of exiMing 
insc:cricidc and fungicide are not working as well as in 
the past due ro insects or fungi building up resistance 
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IO 1hem-in 1he same wa~· 1ha1 \"iruscs build up 
immunil~ lo \accines. ICI is among sc\·eral companies 
inl~rcsted in using fermen1a1ion processes lo !urn oul 
mH"el pw1ein-based mi\lures of chemicab for such 
applicalions. Mycogen. a Uni1ed S1a1es bio1echnology 
com pan~.-. is working on a ne\\ ~rop con1rol spray 
comprising a pro1ein 1ha1 kills calerpillars. The 
pw1ein is \Happed i:tsiJe 1iny cells made of nalural 
polymers and h;!\·ing \"cry fine dimensions. The 
malerial poisons 1he calerp;llars as 1hey break 1hrough 
1he cell walls. M~·cogen hopes 1he producl will be on 
1he markel in 1he nex1 few years. 

ff ·orm application. Agricultural Gene1ics Company. 
a small Uni1ed Kingdom company in which Ciba
Geigy has a stake. is workin~ on insect conlrol 
s1ra1egies innll\"ing 1he use of liny worms called 
nema1odes. These exisl na1urall~ and ;>rey on specific 
kinds of insecls for food. The plan is 10 breed large 
numbers of 1hese minu1e organisms in a selecli\·e ·~·ay 
and 1hen introduce 1hem 10 fields 10 :argel pesls which 
a farmer wan IS 10 deslroy. 

9. Jlan•f 11ct•ring c11padty of d~•·~loping coHtri~s 
llijacking /,11gJ. This inrnhes harnessing natural!_. 

occurrinf: bac;eria and 01her organisms 10 1-;gh1 insecl 
anack. Such org;inisms exisl in profusion in na1ure. 
The rueslion is how mzny plan! species sun·i\"e .1110:.ck 
of 1his kind using purely 1heir o\\ n resources. The idea 
is to use 1hese organisms 10 1arge1 specific species. 
Se\·eral companies are working on 1he idea of injec1ing 
in10 na1urall~ occurring bac1eria a gene from ano1her 
bac1erium called Bacil/ru 1h11ringit·niJ. This bacterium 
exisls na1urally. It makes a IOxin 10 kill corn borers. 
insec1s 1ha1 damage maize growth. Similar ideas could 
be used to comba1 olher lypes of insecls which 
interfere wi1h the growlh of other crops. 

Oe\·eloping coun1ries can be classified according 10 
1he slage of <l::\·elopmenl of 1heir pes1icide industry 
(see 1able IV.12~). 

la) Co:mtrit·.~ 1d1ho111 manufacturing facilitit·.~ 

Coun1ries with a small domes1ic markel usually 
t.elong to this group_ The low lc\·el of pesticide 
utiliza1ion or a geographically limited area of use 
pre\"ents ar.y economical manufac1uring acti\·i1y_ If the 
specific consumplion is low. bul 1he po1en1ial size of 

Table IV-121. Ciasslflcatlon of countrlea accordln& to tbelr 
pesticide aanufacture posslblllcles 

Countries vlth~ut 
.. nuracturlng facilities 

Angola 
Benin 
Botswana 
Central Africa 
Cyprus 
Equatorial Culrea 
Cabon 
c .. bla 
Guinea 
Guyana 
Honduras 
1: .. puchea 
Lebanon 
"-lawi 
tlauri tan la 
"°ngolla 
"°naolla 
"°z .. blque 
Ruibla 
Rlger 
Senegal 
so .. lla 
Togo 
Ugand• 
Uruauay 
United Arab 
Elllraua 

Weatern Sahara 
Yemen Arab Republic 
Zubia 
Zimbabwe 

Wli.C: (146). 

Countries vlth 
fonaulatlon plants 

Bangladesh 
Bolivia 
Bu1·undi 
Caaeroon 
Chile 
Cameroon 
Chile 
Colombia 
t:osta Rica 
Cote d'Ivoire 
Cuba 
Dominican Re,ublic 
Ecuador 
Ethiopia 
Egypt 
Chana 
Guatemala 

Countries or areas 
vlth pesticide 
chemical production 

Algeria 
Argentina 
Brazil 
China 
Hong lton& 
India 
Indonesia 
"exico 
Republic of ltorea 
Thailand 
Turkey 

Iran (Islaalc Republic of) 
Iraq 
Jamaica 
Jordan 
Kenya 
Libyan Arab Jamahiriya 
"adaaascar 
"-lays la 
lllorocco 
~a1UM1r, Union of 
Nigeria 
hklstan 
Sri Lanka 
Syrian Arab Republic 
Tunisia 
Tanzania, United Republic of 
Viet Ram 
Zaire 
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the market large enough. prospecti\·c im·cnh_lrs should 
import and distribute pesticide preparations. and start 
acquiring experience in registration and qualit~· control 
procedures. 

(b) Countries "·ithformu/ation plants 

Where the use of pesticides has reached a certain 
l~\·cl. depending »n the size of the pesticide market 
ana specific consumption. local formulation is esta
blished. Many countries arc hampered by the lack of 
a\·ailability of active ingredients. 

(c) Countries "·ith actfre ingredient manufacture 

Production of inorganic pesticides is not regarded 
as an active ingredient manufacture because this can 
be done in nearly any country where demand exists 
and raw materials arc available. The small number of 
countries belonging to this group indicates that a 
relatively developed organic chemicals industry is a 
prerequisite for the domestic production of pesticide 
active ingredients. A few of those countries already 
cltport. and arc building up a regional market pre
sence. 

(d) Countries "·ith research capabilities 
for the de,·e/opment of ne"· actfre ingredients 

Research is costly. time-consuming and concentrated 
in the large research centres of market-leading enter
prises. To mo\"C from the manufacturing of acti\·c 
ingredients to the development of original produc1s is 
the first step from a domestic to an international 
industry. Some of the developing countries engaged in 
pesticide chemical production might ha\·c the capability 
to discover new active ingredients. but none has 
th~ venture capital or professional expertise needed 
to develop full pesticide products for world-wide 
m:ukcting. 

(e) Countries 11ith capabilities for 1wrld-1iide 
marketing acti,·ity 

International trade is c\·cn more concentrated than 
production. and it is very c:itpcnsi\"C to build up an 
international marketing organization. Enterprises in 
developing countries might increase their moderate 
c:itports to surrounding countries. but none will reach 
glohal sales status in the coming decade. 

Agrochemicals companies generally are fairly opti
mistic abolJt the 1990s. which they reckon should see 
growth restored to an industry that was somewhat 
stagnant in the mid-1980s. That would mean total 
sales of agrochemicals rising by several per cent a year 
on the current total revenues of some $20 billion 
annually. Newer. more cn\·ironment-friendly crop pro
tection compounds. aided bv the slow introduction 
of the novel hiological crop control methods. should 
give a boost to the industry Much. however. depends 
on the state of farming generally i'round the w•1rld. In 
Western l·.urope and the United St<stes. agriculture has 
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been in difficulties for i;iuch of the 1980s because of 
over-production and problems invoh·ing go\·crnmcnt 
payment methods for crops. The problems were made 
worse by the 19S8 drought in the United States. There 
should be significant growth in dc\'Cloping countries. 
particularly China. India and other Asian countries. 
Elsewhere. Eastern Europe and countries in South 
America like Argentina and Brazil arc c:itpcctcd to 
become more self-sufficient in food production. and 
hence their use of agrochemicals would increase. 

I. Plastics industry (ISIC 3513) 

Polyethylene, polypropylene. polystyrene. poly\·inyl 
chloride 

Basic monomer raw materials: ethylene. propylene. 
s!yrcne. vinyl chloride and advanced plastics 
materials 

I. C •rrnrt :sit•otio• 

(a) World consumption in 1988 

In 1987 and 1988 consumption and production of 
major bulk thermoplastics soared. showing double
digit growth rates that have not been easy to explain 
in an industry generally con!i>idered to have matured. 
It seems that basic plastics used in household and 
industrial goods have a greater substitution potential 
than previously recognized and consumption reacts 
very strongly to an economic upturn. Generally. 1988 
was characterized by supply shortages world-wide for 
the second year running. In response to this si!uation, 
and thanks to the increasing profits accruing from 
plastics producti.->n. many companies in the North and 
South arc investing in new capacity which will be on 
stream in the early 1990s. But th.: boom cycle is 
considered to have peaked and by then demand 
growth. it is anticipated. will ha\·e slowed. Thus. the 
plastics industry may again be characterized by 
o\·crcapacity and poor profitability. as in the early 
1980s. 

The plastics industry continued to c:itpand in 1988 at 
rate-; far ahead of general economic growth. Con
sumption of the five major commodity plastics mate
rials (low density polyethylene. induding linear poly
ethylene; high dr.nsity polyethylene; polyprnpylcnc; 
polystyrene; and polyvinyl chloride) e"<cccded fore
casts in both North and South. As is frequently the 
case. comprehensive statistics are only a•:ailablc for 
the North. For the South. occasional country-by
country production and consumption figures can be 
found. In all cases the consumption of plastics is 
increasing rapidly. spurred by rhe rapid industriali1a
tion of many de~·cloping countries. and the role played 
by the \·arious plastics materials in construction and 
packaging and other aspects of everyday life. Produc
tion is also displaying an increasing shift towards the 
South. as many countries build plastics units as part 
of an integrated chemical industry. Sometimes such 
project~ are based on the supplies of hydrocarbon raw 
materials. as in North Africa and Western Asia. 
Eastern Europe. Indonesia. Venc111cla. and other oil· 
or gas-rich areas. In some ca.,rs. projects arc mainly 



inspired by an urge to industrialize. for example. in 
the cases of B;azil. the Republic of Korea and Taiwan 
Pro\·incc. In rapidly de\·eloping East Asia a longer 
term problem may be a shortage of naphtha. the oil
deri\·ed raw material on which plastics are ultimateh· 
~~- . 

(b) Consumption figures for tht• .\"orth in 19.'IH 

For the fourt:t consecutive y-:ar. consumption of 
commodity resins and engineering plastics saw con
siderable gains in Wr.stem Europe. averaging 9 per 
cent for the fi\"e high-rnlume resins named abo\·e. In 
Japan. consumption increases a\·eraged 8 per ccm for 
the same fi\"e plastics. In the United States. as 
expected. consumption growth slowed. registering 3 

4 per cent growth over the pre\•ious year. which had seen 
an exceptionally high increase of 9 per cent. Within this 
scenaric. there was a slighth· different emphasis 
according to product and region (figure IV.29). 

In Western Europe. for which only consumption 
figures were available at the ume of writing. the 
highest growth occurred in polypropylene ( 12.9 per 
cent). This product has typically enjoyed the greatest 
expansion. being tht' newest polymer and thus still 
penetrating new markets. although in 1987. somewhat 
surprisingly. high-density polyethylene was at the top 
of the growth league. During 1988 the latter polymer 
registercri a growth of 10.6 per cent. Polystyrene 
showed unusually high ::onsumption growth of 7. 7 per 
cent. mainly due to a risl' in packaging film and sheet. 
The group of low-density polyethylenes showed a 
moderate growth of 4.1 per cent. This was entirely due 
to the expansion of markets for the relatively young 
linear low-density film grades. Consumption of non
linear polyethylene was virtually stagnant. Despite 
en\·ironmental pressure over links between cancer and 
food contact wi~h poly\"inyl chloride. this plastic saw a 
healthy growth of 6.6 per cent over 1987. 

In Japan. in total contrast to Europe. low-density 
polyethylene was the star performer among the 
ccimmodity plastics. showing a production growth rate 
of more than 14 per cent. The increase was due to a 
marked rise in demand for plastic film. and an almost 
doubling of exports. Polypropylene saw growth in 
production of 9.6 per cent. polystyrene 8.5 i;er cent. 
polyvinyl chloride 5.9 per cent and high-density 
polyethylene 6.35 per cent. 

In the United States. total resin sales at just over 
4 per cent were only slightly above growth in gross 
national product. Rather than indicating a downturn 
in plastics consumption. however, it seems that 
consumption w;is restrained by capacity limitations. 
Actual demand in the United States was sligh1ly 
higher, rising by 5.3 per cent. Low-ciensity poly
ethylene sales rose by 2.6 per cent. polyvinyl chloride 
by 2.9 per cent. high-density polyethylene by I. I per 
cent, polypropylene by X. 7 per cent and polystyren~ b) 
5.6 per cent [ 148). 

(c) Factors accnuntinf{fnr the hiF?her cnn.fump.•inn 

There have been many attempts 10 explain 1he high 
plastics consump1ion figures of recent vear··. The 
spending boom in ckveloped cour.tries o~ · :oduc1s 
such as 1elevi~ion set~ and audio equip111en1 nas 

increased demand for component casing as well as 
packagi!lg materials. Such demand is unlikely to be 
sustained and represents a form of stock-building. 
Increased use of plastics in the autorr.otive industry. 
construction. food and drink packaging. the agri
cultural sector. sewage pipes and infrastructure devel
opment are all sources of increased consumption. 
Frequently plastics are replacing traditional materials 
such as glass or steel. where their lighter weight allows 
for energy-sa\·ing. The reduction in ::ost of ~sic 
plastics after the rlrop in oil prices since 1982 has 
spurred substitution. Often plastics substitute other 
memters of the basic polymers group. 

Generally grnwth is measured in terms of penetra
tion into new applications. or substitution. plus the 
growth of applications into which the product has 
already penetrated. The latter is usually measured by 
an index of industrial production. Because plastics 
growth has outperformed expectations from these two 
indicators for two years at least, chemical economists 
have revised their views on certain aspects of demand 
growth. Many say the substitution factor is greater 
than first thought. Generally stock-building is dis
missed as a cause of inflated demand. as stocks of 
polymer ha\·e not been evident on the warehouse floor 
during the period of shortages. Shell Chem!cal Com
pany. however. has introduced a theory of inventory
building along the polymer stock chain to explain why 
demand expectations in developed countries ~sed on 
traditional irtdicators have been thwarted. In the case 
of ;ow-density polyethylene. for example. this would 
indude product at the converter. packaging film at the 
con\·erter. film at the manufacturer. goods wrapped in 
film at tl,e manufacturer, goods in shipment and those 
at the retailer or wholesaler plus the polymer used in 
wrapping those goods etc. Shell says history shows the 
cumulative stock effect can be as much as plus or 
minus 10 per cent. Industry can be in stock growth for 
a number of years as it appears to be at present. and it 
is difficult to predict when destocking will commence. 
Thus use of apparent prevailing demand indicators to 
project future demand can be Jangerous. the company 
warns. The projected decline of plastics demand in 
Western Europe is illustrated in figure IV.30. 

(d) Demand in terms of end use 

In terms of individual products. in Western Europe 
approximately RO per cent of the 7 million tonnes of 
low-density polyethylene s,>ld is used in film applica
tion'i. Demand for stretch wrap was particularly high. 
rising IO per cent. while other food applications also 
increased. In contrast there was no growth in pallet 
shrink wrap or use in sacks and heavy duty bags. The 
past five or 'iix years have seen considerable investment 
in packaging applications for polyethylene; for example. 
a~eptic packaging for food prctection. Demand for 
high-dt-nsity polyethyle11e reached 2.55 million tonnes. 
Some 70 per cent goes into consumer packaging and 
the 01her 30 per cent into industrial packaging [ 149). 

Polypropylene consumption reached nearly 3 million 
lonnes in Western Europe. Packaging is consuming 
more and m0r,. product. but so is the textile industry. 
where polyprop ;lene use in carpets saw considerable 
growth at the expense of nylon. Moulding applica1ions 
also grew last year. and high growth was recorded in 
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Figure IY.29. Aallcs Sllles In 1988 
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Figure IV.30. West European plastics demand evolution, 
1976-1995 
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the automoti\'e market. with new ~e\'elopments intro
duced. for example. by Fiat. 

The market for poly\'inyl chloride reached 4.9 million 
tonnes in Western Europe. Building and construction 
accounts for around half of polyvinyl chloride usage. 
with window frames and pipes being a particular 
market. Special injection moulding compounds such 
as those used in tele\'ision and computer housings 
showed increased sales. as did the packaging market. 
In fact. around 20 per cent of poly\'inyl chloride usage 
was in bottles and rigid film or sheet for food 
packaging. despite the worries o\'er migration of 
carcinogenic plasticizers from poly\'inyl chloride into 
foodstuffs. 

Polystyrene saw the highest growth rates in Western 
Europe since the 1970s. wilh consumption reaching 
1.62 million tonnes. There was strong demand for 
packaging from the audio and video sector of the 
consumer durablts markets. and there was some 
replacer.tent of the more expensive acrylonitrilc benzene 
styrene polymer resin in certain applications such as data 
processing and telephone equipment and other appli
ances. Competition with polypropylene in packaging 
applications was reduced. Meanwhile. in the United 
States in particular. the market for oriented poly
styrene sheet grew rapidly. This light. tough. clear 
material is a replacement for polyvinyl chloride in 
some cases. 

Comprehensive figures arc not available for the 
markets of the South but as a general indicator. total 
demand for major plastics in Taiwan Province g1 :w 
by 14.3 per cent in 19!17, following 2R.5 per cent 
growth in 19!16. Total demand "'as 1.92 million 
tonnes. Annual growth of demand in the Republic of 
Korea from 191P to 1997 is projected to be 7.3 per 
rent per yi:ar for low-density and linear !Clw-dcnsity 
polyethylene. !1.6 per cent ~or high-di:nsity poly-

ethylene. 5.tl per cent for polypropylene. 8.2 per cent 
for poly\inyl chloride and 7.9 per cent for polystyrene 
and acryll>nitrik benzene st~·rene. East Asian markets 
in general shll\\cd strong expansion during 1988. 
although towards the enti of the year spot supplies of 
plastics mo\'cd into surplus. mainly as a result of 
reduced purchasing by China. In South America. 
o\·erall dem.ind growth :-ales were from 7 to 10 per 
cent. A slight fall in demand on domestic markets was 
compensated for by booming export demand. 

(c) Trad~ in bulk plastics 

The pattern of trade is shifting significantly in 
fnour of the South and centrally planned economics. 
Expressed in terms of ethylene cqui\·alcnt. Western 
Europe's share in world net chemical trade has been 
declining sharply since 1986. as has that of Japan. 
North Africa and Western Asia has become a large 
net exporter. w·hile the import requirement of the East 
Asian c.:nd Latin America is on a downward track. By 
1995. Western Europe's substantial trade surplus in 
cthylene-deri,·ed pla~tics (700,000 tonnes) will have 
declined to a deficit of 100.000 tonnes. 

Although comprehensive world trade statistics are 
not a\·ailable for 1988, a re,·iew of trends in the United 
States. plus selected reports for other areas. arc 
presented below. 

United States trade in plastics impro,·ed further in 
1988 according to the United States Department of 
Commerce. The surplus of exports o\·er imports rose 
by 41 per cent from 1986 to 1988 to an estimated 
S2.7 million. Exports in 1988 increased by 3 per cent 
following a gain of 32 per cent in 1987. The largest 
markets were Canada. representing 14 per cent of the 
total. Mexico. 8 per cent and Japan. 7 per cent. 
Imports rose an es1imated 8 per cent in 1988, 
compared with a gain of 14 per cent in 1987. The 
leading suppliers were Canada. with 27 per cent of 
imports, and Japan. with 21 per cent. 

Another region of plastics trade which always 
attracts international attention is that between the 
Arab Gulf countries and the rest of the world. 
particularly Western Europe. As detailed in <ilobal 
Report 1988189 ([2). p. 204). trad-: in plastii:s betwce!l 
the meMber countries of the Gulf Co-operation 
Council (GCC) and the EEC has become a political 
issue. A large new basic petrochemicals industry has 
emerged in the North Africa and Western Asia region. 
notably in Saudi Arabia, accounting for some 5 per 
cent of world cap2ci1y Among some of the main 
export-oriented products arc basic plastics. sold pri
marily to relatively nearby markets in Europe. A duty 
is charged on the imports once a small duty-free quota 
allowed under the Gen~ralizcd System of Preferences 
is exceeded. The Gulf Co-operation C,>uncil is nego
tiating a bila1cral preferential lradc deal to allow duty
frec access for a wide range of goods be1wcen the EEC 
and 1hc Gulf s1atcs. petrochemicals being the main 
focus of the deal from the Arab sid<. Even !hough 
plastics were in short supply world-wide in 1987 and 
198!1, the European plastics industry opposed moves 
by the EEC to allow duly-free access, mainly because 
it is anticipated there will be a slackening in market 
demand in 19!19 and beyond, making imports into 
E•Jropc: once more unwelcome. 
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In No,·ember 1988. the EEC took steps to limit and 
e\·entually terminate duty-free import quotas for 
polyethylene from Saudi Arabia under the Generalized 
System cf Preferences. Polyethylene exports from 
GCC countries to the EEC in 1987 represented just 
3 per cent of the EEC total capacity of 7.2 million 
tonnes. but most of the sales were of linear low
dcnsit~ polyethylene. an1 those exports represented 
22 per cent of the (still quite small) EEC capacity. 
How·e,·cr. EEC capacity is set to rise sharply. from 
600.000 tonnes in 1987 to 1.6 million tonnes by 1992. 
reducing the share taken by imports. 

According to the consultant Chem Systems Inter
national. there will be a significant shift in regional 
trade in polyethylene in the 10 years from 1985 to 
1995. The picture in 1985 for the three types of high
density. low density and linear low-density polyethylene 
was one oflargc exports of101Ao·-density and hagh-densit:; 
polyethylene from the United States and Western 
Europe. each !"Cgion cxnorting around 400.000 tonnes of 
the former. and from 200.000 to 400.000 tonnes of the 
latter. Both regions imported linear low-density poly
ethvlene. while North Africa and Western Asia was a 
gro~ing exporter of all types. The rest of Asia 
reprcsemed a large importer. taking 800,000 tonnes of 
low-density polyethylene. 380.000 tonnes of high
density polyethylene and 180,000 tonnes of linear low
dcns1ty polyethylene. 

By 1995. export-: from the United States and 
Western Europe (sec above) will hne fallen con
siderably. at the exi.-ense of growing exports from 
North Africa and Western Asia and reduced imports 
by the rest of Asia. Under a high oil price scenario. 
polyethylene exports from the United States and 
Western Europe. based on expensive oil prodl•cts. ••;;Ii 
shrink even more. and products based on cheap gas in 
North Afr;ca and Western Asia and East Asia will be 
e\;en more competiti,·e. 

The United States is generally still holding up as an 
exporter of all product types, although imports were 
up drama:ically for high-density polyethylene (60 per 
cent). polystyrene ( 28.6 per cent) and polyvinyl chloride 
(247.1 per cent). Polypropylene imports fell by 36 per 
cent, probably as a result of plant start-ups in the 
United States. In Western Europe exports declined for 
all plastics in the face of shortages at home. and 
imports only rose for high-density polyethylene :ind 
polypropylene. In Japan. polypropylene exports were 
up noticeably. but for polyvinyl chloride and high
dcnsity polyethylene. both exports and imports declined. 
Low-density polyethylene exports were up 1 per cent. 

2. Maa/«t,,,.;,,g C91Mcity 

(a) Cupacit.r additions in Jew/oped 
and Je,e/oping countries 

As already mentioned. shortages in pl.astio supply 
has prompted a new wa\·c of investment plans 
throughout the world. The pace of im·cstmcnt in 
de,·cloped countries is slower than in the South. but 
there arc pla"ls by major companies for new plastics 
plants in the United States and Western Europe. and a 
phenomenon known as .. capacity creep .. is extending 
the !)roduction limits of many existing plants. In 
Japan. developments mainly centre on rcst•arting idle 
capacities moth-balled under the severe capacity cut
backs of the mid- l 980s. 

Generally. it may be considered in retrospect that 
capacity cuts were over-zealous for all products. and 
had the market demand of 1987 a.1d 1988 been 
properly anticip;.tted. they would ha•:e been less severe. 
Although shortages persist for the time being. many 
doubt ,.,·hether the markets will be sufficiently large in 
the 1990s to absorb the extra output from all new 
plants under construction or proposed. Some of the 
older plants in the North do need replacing and this 
will involve some restructuring in the early 1990s 
when oversupply begins to become apparent. 

According to projections by Morgan Stanley. between 
1988 and 1992 Europe's capacity for polyethylene will 
increase by 18 per cent. for polypropylene by 40 per 
cent. for polystyrene by 8 per cent and fm polyvinyl 
chloride by 6 per cent. In the United States. capacity 
increases during the same period will be 27 per cent 
for polyethylene. 51 per cent for polypropylene. 16 per 
cent for polystyrene and 15 per cent for poly,·inyl 
chloride (sec table IV.129). 

New producers in North Africa and Western Asia. 
East Asia. Latin America. Eastern Europe and the 
USSR. Tropical Africa and other regions will increase 
their capacities by the following amounts: polyethylene. 
69 per cent; polypropylene. 246 per cent; polystyrene. 
365 per cent; and poly-. inyl chloride. 118 per cent. 

As a result. between 1988 and 1992. world capacity 
for polyethylene could increase by 24 per cent to 
36 million tonnes. polypropylene by 59 per cent to 
16 million tonnes. polystyrene by 17 per cent to 
10.3 million tonnes and polyvinyl chloride by 16 per 
cent to 21.5 million tonnes. Demand will not be able 
to keep pace with such increases. and from a position 
of full capacity utilization. operating rates will fall 
back. 

Table IY.129. United Stataa plaatlca capacity 
addltlona, 1911-1992 
(Thouaanda of tonne•) 

Product 1918 1919 1990 1991 1992 Total 

Polyethylme 640 710 941 199 2490 
Polypropylme 492 501 111 111 61 1360 
Polyacyrene 254 Ul 54 419 
PolyYlnyl 
chloride 204 177 426 107 

~UIU: Chgical fllttcn, llovniber 1911. 
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(b) Ci/aha/ capaciry urtli:arion 

Capacity utilizali,m al plastics plants was en~n 

higher in 1988 than in 1987. a\·eraging around 91 per 
cent for the fo·e bulk thermoplaslic..-s and running al 
around 89 per cenl for polyethylene. 8J per cenl for 
polysl~rene. 9J per cent for poly\·inyl chloride and 
I02 per cent for polypropylene. Bul as slated alread-.. 
in_creases i~ consumption are nol expected lo keep u"p 
wllh capacuy expansions. Thus il is anticipated thal 
by 1992 capacity utilization of plastics units will ha,,·e 
dropped to 85 per cent for polyethylene and poly
propylene. 82 per cent for polystyrene and 88 per cent 
for poly,·inyl chloride. New plant~ in the South might 
gencrall~· be expected to operate at higher rates than 
those in the North. thanks to greater nailabilit-. of 
on-site polymer raw materials dcri\·cd from natural 
gas. Those dc\·cloping countric~ and areas without 
indigenous hydr.:>carbon raw material supplies {notably. 
the Rei-ublic of Korea and Taiwan Province) could be 
at a disad,·antagc. howc,·er. as the raw material 
naphtha becomes scarce. Taking polyethylene as one 
example. capacity is expected to be pcrsistentlv above 
consumption up to and beyond the year 20oo (see 
figure IV.31 ). 

(a) Structure of production costs 

By far the largest clement in the cost of production is 
the monomer raw material price. During 1987 and 1988 
this has been high. as strong demand drove up price 
levels for ethylene, profYlene, styrene (made from 
ethylene and benzene) and ,-inyl chloride monomer. the 

basic raw materials for polyethylene. polypropy·lcnc. 
po_ly·siyrene and polyvinyl chloridt-. ll:e high monomer 
pnce pre\·ailed despite the relatively low price of oil. 
~nd the pro~ll margins on the monomers were high. 
lrequenlly higher than on the plastic resins thev were 
used lo produce. For the laner. however. s~aring 
world demand inspired price increases in 1988 of some 
.20 per cent above the already high levels of 1987. 
Utilities. other cash costs and general overheads for 
plastics plants are a low prnportion of the total 
produ~tion costs. the units being generally capital
tnlens1ve rather than labour-intensive. Depreciation 
and financing costs can run al about twice the raw 
material costs for a brartd-ncw unit. and these can be 
a maj~r consideration for companies just starting up 
plants tn developing countries. 

The economics of running a plastics plant can br 
crucially dependent on an integrated monomer raw 
material P?sition. In 1987 and 1988. for example. 
styrene pnccs were so high that only polystyrene 
producers with a capti\·e styrene supply were in a 
~s~ti_on to make profits. Depending on a company's 
tnd1v1dual accounting practice. profits will accrue to a 
plastics unit or monomer unit according to the 
internal transfer price im·olved in the shift from one 
production unit to another. 

To take one example in the South. a deficit of 
ethy~ene and propylene monomers for plastics pro
ducuon has created problems for companies in the 
Republic of Korea as import prices are well ahead of 
d?mestic levels. putting non-integrated companies at a 
disadvantage. For example. in October 1988 the 
domestic price for ethylene was $443 per tonne 
comp~red with a cost of $850 per tonne for imported 
ma1enal. The domestic Frice of polyethylene at the 

Figure IV.31. World polyethylene capacity •nd production by region, 1988-2000 
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time: was S980 pc:r tonne:. makinf ir difficult lll o~ratc 
using imported feedstock. 

Broadly speaking. it can be said that many plastics 
producers in the: South ha\e a cost advantage thanks 
to indigenous supplies llf oil or natural gas. But high 
depreciation and financing CllSts llffset this in the: 
short term. as many planrs in the: !°".:•lf!h arc fully 
depreciated. 

l:ti!ities costs can be a signi!icam cnoui?h factor to 
influence site selection. For example. Ekctricitc de 
France. with a surplus of nuclear-generated power to 
sell. has induced Shell and Exxon to locate a plann"'d 
new polyethylene unit in France by offering a tailor
made electricity package. 

(b) Company profitahility of plastio production 

That plastics production was extremely profitable in 
1987 and 19!!8 is e\·ident in the results reported by 
companies in both Ncrth and South. The Saudi Basic 
Industries Corporatio~ (SABIC) quadrupled profits in 
1987 to I billion Saudi Arabian riyals ($266.6 million). 
and sales re\·enues doubled to 8 billion Saudi Arabian 
riyals. Among the most successful of the company·s 
products is polyethylenr-. which saw a 50 per cem 
increase in price in the second half of 1987. In 1986. in 
contrast. prices were at rock bottom. and the company 
was being forced t.J sell at cash cost despite huge 
overheads on its brand new plants. Table IV.130 
pro\'ides data on the leading plastics companies in the 
South. 

In the ~forth. the wp IO chemical companies in 
1987 were all. apart fror:a one. hea··ily dependent on 
go0d returns from their ~iastics business. All had 
record results. British Petroleum Chemicals. one of 
the world"s leading producers of polyethyl1·ne. increased 
profits b~ 126.4 per cent in 1988. Ret•1rn on capital 
was .31 per cent in compnison with 5 per cent in 1984. 

In the case of ICI. another lTnitcd Kingd,>m company 
\\ hich has been trying h• nwve awa~ from cyclical 
products such as plastics towards drugs and agw
chcmicals. plastics and petrochemicals in 1988 c•in
tributc:d 27 per cent of overall pr,lfits and a 30 per 
cent profit increase over the prc\·ious ~ear. 

(c) Rn/t? of Go,·t?rmnt·nts in industrial dnt'lopment 

In both ~forth and South there has been a tendency 
for Go\·ernmenls to reduce their holdings in the 
plastics industry. although new plant construction in 
developing countries i" generally under lwcrall gO\·ern
menl control c\·en if wide pri\·ate sector participation is 
im·ited. Argentina ·s so far unsuccessful efforts to 
di\'est gon~mment taolJings in the chemical industry 
has been mentioned .. oo\·e. as has Colombia"s general 
tendency to lea\e plastics industry ,· .:vclopment to the 
private sector. In many South-East Asian countries 
the policy is for Go\·ernmcnts to control upstream or 
basic petrochemicals production. allowing pri\·at~ and 
foreign firms to participate in downstream plastics 
plants. Incentives such as tax holidays or cheap 
utilities arc still frequently offered to attract foreign 
im·cstment. 

4. Plastics ind11str)· by rtgion 

(a) Latin America 

Among the Latin American countries. Br .. Lil and 
Venezuela ha\·e been most acrivr- in building up 
plastics production capacity. although many plans are 
being laid in Argentina without much real devel
opment. The region is still a ner importer of plastics 
and pctrrn.:hemicals. but huge in\'estment projects 
under way could make it an overall exporter by the 

Table IV.130. Leadlna plaatfca companlea fn the South, 1988 
(fttllions or dollars) 
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Company 

Yulcona 
Sable 
!fan Ya Plaattc1 

Corporation 
L\lcky 
Copene 
Foraoa Plaat lc1 
Corp. 

Indian Petro-

Country or area 

Republic or Korea 
Saudi Arabia 

Talv1n Province 
Republic or Korea 
Brazil 

Taiwan Province 

chemlcala Corp. India 

Copcaul 
Petroqutmica 
Uniao 

Korea Plaetica 
Pequiven 
Polioeflnaa 
Vulcan 

Brazil 

Brazil 
Republic of Korea 
Venezuela 
Brazil 
Brazil 

2 851 
2 122 

l 045 
839 
800 

700 

493 

569 

421 
2~2 

216 
262 
177 

Profit 

66.3 
266.6 

58.9 
32 

1611 

55.9 

42 

65 

100 
6.6 

75.7 
62 
9.9 

Het assets 

1 286 
6 292 

162 
820 
000 

649 

397 

415 
112 
565 
107 

45 

~: ~. August 1988; iuropean Cbcmlcal....llr!tl, 16 January 1989; 
Chemical Weck, vart~u• 1aauea; and lal.rm.ic1l Matter•, 22 December 1988. 
ti Includin& all products. 

II I I Ill I II I I I 
Iii/ 11 I I 11 I 11 I 



mid- l'Nlls. particular!~ for pr••ducts such as r••l~ -
pr,,pykn~. for \\hi.:h acti\e C••n~trm:li<in is in pr.,gres~. 

Bo~i' ia. in an••ther c.•-••perauon deal '' ith a neigh
b,•unng country. has signed a natural gas supply 
contract with Bra1il. The deal als,1 C•l\ers the purchase 
o• half the annual prnducti<in ,,f a ne\\ I00.000-
tonnes-per-year 1,rn-Jensity polyethylene plant. The 
purchase of urea fertilizer is also included. as well as 
500 megawatts of electricity generated from natural 
gas. It is ,,f cn,irmous signiticance to Boli\ia. which 
until now has depended on sales ,,f gas lO Argentina. 
,·alued at S::!50 million per year. for ~alf the total 
earnings of the State natural gas concern. Thal 
C<lntract is running out. and the new deal with Brazil 
all,•ws Boli,·ia to sell more lucrative downs1ream 
produces from i1s gas. The result is that 1he Boli,·ians 
will ha\e to siart ins1alling pelrochemical facilities. as 
well as a new pipeline and electric power plant. 
represenling lhe ~ransilion of an ec<momy based un tin 
exports 10 one based on natural gas and i1s producls. 

O\·erall. 1he Latir. American Petrochemical Associa
tion is ad\·,lCating regional in1egration and co-opera
tion as the way forward for industries in the different 
countries. So far little progress has been made in this 
direction. despite various bilateral protocols signed 
between countries. Further integration or a Latin 
America common market would end predatory com
petition. and the duplication of plants. thus saving 
hard currency. 

The rush to invest in some countries. notably Brazil. 
has sparked warnings that inves1ment projects should 
no1 be based on 1988 high prices. A fall of from 20 to 
30 per cent in petrochemical prices has been fore
casl. and consultan1s ha\·e recommended that Latin 
American producers seek to de\·elop marl<ets wi1hin 
lhe region and in East Asia rather lhan relying on 
exports lo the l'11i1ed States. Brazil already represenis 
half of Latin America's Sl5 billion turno\er in 
petrochemicals. Growth in s~les :s expected to continue 
at 5 per cent a year until 1990. and then rise to 
between 7 and 8 per cent after new plants are 
commissioned. increasing supply. Supply is set to 
incn:ase in Brazil alone by from 35 lo 40 per cent in 
1992. 

Of Bra;.ilian petrochemicals exports. finished plastics 
goods make up a tiny fraction. the main exports being 
plastics resins for further processing abroad. Increased 
processing within Brazil would add value to exports. 
For exampl~ in 1988. plastics resins sold abroad were 
achieving average prices of $1,200 per tonne. while 
processed plastics products were fetching $2,630 per 
tonne. Plastics expansion plans in Latin America art 
summarized in table IV.131. 

Brazil is already a net exporter of certain plastics. 
but.: huge $6.3 billion investment programme to 1995 
will remon: ;,-·"!'<>rt requirements and give the country 
a permanent expert pre~ence. The enormous oil 
industry developmen• plan in Brazil has meant that 
subsidiary companies of the State oil monopoly, 
Petrobras. have been called on to provide profits for 
upstream developments. Fortunately. the high prices 
for petrochemicals and plaqics in the past two years 
have allowed the petrochemicals arm. Petroquisa. 10 

contribl:te good profits. Petroquisa is a holding 
company and some of its subsiJiaries arc earmarked 
for p11vati1ation. Already. at Rra1il's largest pctro-
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chemi..:al C•lmplex in the n••rth-east of the ..:ountry. 
51 per cent ,,f 1hc (\ipcne elh~ kne cra..:ker ha~ passe I 
int<• prl\ate t.ands and similar plans ''ere in hand for 
the ..:ountry "s oldest cracker. at the pe:mchcmical 
C••mple\ in S;i,l Paulo. This is ,n, ned by Petr,iquimica 
l'nia•>. '' hich may a(s,l build a pwp<lsed ne\\ petro
..:hemi•:al C•lmple\ in Rio de Janeiro. Pri,·atization is 
important to this compan:y if it wants to enter into 
joint \·entures with foreign partners t•' build plastics 
and other plants associated with the new complex. 

By the end of 19~8 the question of funding for this 
new S::! billion complex was still in question. Alth.mgh 
the Brazilian petrochemical industry has been m.iking 
gllOd profits from sales of products abroad. the 
recession at home has made domestic market profit
ability poor. Brazilian firms are currently exporting 
from 40 to 50 per cent ~f output compared with 20 per 
cent in the past. "·ith sales helped by shortages in the 
United State;; and Europ.:. Export earnings from the 
chemical industry overall exceeded SI billion in 1988. 
compared with S690 million for all of 1987. A low
density polyethylene producer. Poliolefinas. has already 
earmarked 90 UO tonnes for export in 1989. and is 
forecasting ret.urd profits. Howe,·er. for another ~tate
owned producer. Copene. exports fell in 1988. ;:(though 
prolits rose to S 160 million on sales of S800 million. a 
IO per cent rise over 1988. The company produces 
ethylene. which is then sold to plastics producers. 
Despite the profits. it claims its prices need to double 
to catch up with production costs. and that during 
1988 Brazilian ethylene prices were roughly half th, ,.; 
in Europe and the United States. 

The Government of Brazil has not yet decided 
whether fllrther petrochemical development will be 
given priority funding. In an otherwise flat period. this 
industry. together with pulp and paper. has received 
more investment than any other. Brazil already 
produces 53 per cent more ethylene than the next 
Latin American producer. Mexico. and under the 
Nati.ma! Petrochemical Plan currently being imple
mented. outpu: will double from the existing 1.4 mil
lion tonnes by 1995. If it is built. the new complex 
must be in Rio de Janeiro. because development in 
polluted Sao Paulo has been restricted by law since 
1982. 

Another project which has been given approval but 
which may never go ahead. is a polyvinyl chloride unit 
in the northern State of Alagoas. The project. to 
produce 150.000 tonnes per year of polyvinyl chloride. 
is scheduled for start-up in 1992. A new plant to make 
120,000 tonnes per year of pol)vinyl chloride was 
started up at this site in 1988. The new project is 
proposed by Brasivil. which would turn the company 
into one of the world's leading exporters of polyvinyl 
chloride. However. the country already produces some 
6 70.000 tonnes per year of polyvinyl chloride against 
local consumption of only 430.000 tonnes. Even if 
consumption grows at IO per cent a year. it will only 
reach 630.000 tonnes per year by 1992. If all planned 
expansion goes ahead. Bra1il will have a surplus of 
almost 400.000 tonnes per year looking for space in 
the international polyvinyl chloride market. 

As an alternative 10 continued constru"ion. one 
development route pur\ues by the (iovernment of 
Bra1il is the consolidation of differrnt comp.1nie\ into 
higger and more powerful entities. For example. threr 
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Table IY.131. Plaatlca ezpanaton In Latin America, 1919-1992 

Co1D1try and location Product Capacity On-stream date 
(tho~=•nds of tonnes) 

Polypropylene 130 1990 
Ar11entlna 

En~enada 

Bahia Blanca 
lfeuquen 

Polyvinyl chloride 
Polypropylene 100 
Linear low-density 
Polyethylene 150 

Santa Fe 
llendoza 
Rosario 

Polyvinyl chloride 50 
Polypropylene 60 
Polystyrene 30 

Bolivia Polyethylene 100 

Brazil 
Rio de Janeiro Polypropylene 100 

Polyethylene 200 
Polystyrene 50 
Polyvinyl chloride 110 

Caaacari, Bohla Polyethylene 260 
Polyvinyl chloride 110 

Alaaoas 
Triunfo 

Polyvinyl chloride 150 
Polyvinyl chloride 110 
Polypropylene 160 
Low-density polyethylene 70 
Polystyrene 65 

ColOllbla 
Cartaaena Linear lov-denalty 

Polyethylene 60 
Polypropylene 60 

llexlco 
Lazaro Cardena• Linear lov-de11Slty 

Polyethylene 120 
lloreloa Hl&h-denaity polyethylene 120 

Hi&h-denaity polyethylene lJO 
Polypropylene 100 
Low-density polyethylene 80 

Peru 

Venezuela 
Jose 

Polyst~~t!ne 

Polypropylene 

15 1989 

70 
El Tablazo ~olyvinyl chloride 80 

1992 
1991 
1991 
1991 

Polyethylene 150 
Polypropylene 10 

~: Chemical Week, 6 Rovember 1918; Euroo11n Chemical lcya, various 
iaauea; and Cb111lc1l fttttera, various iaauea. 

producers of polypropylene wer~ merged in 1988, 
including a subsidiary of Royal Dutch Shell, into a 
megaproducer which will also build a new· plant. 
Other efforts arc under way to carve a niche in world 
markets, and a Brazilian consortium, involving co
operation with Japan's Mitsubishi Kasei, recently bid 
unsuccessfully for a petrochemicals and plastics com
plex in Portugal. A Brazilian polyvinyl chloride joint 
venture is proposed in the United States. 

Jn Argentina, the petrochemicals .. !'ld plastics 
industry is among the best performers in a struggling 
economy. Approvals have been given for new plants 
and expansions worth $2 billion. At present, plastics 
production in Argentina is being hampered by a 
deficit i'l ethylene and propylene raw materials, but 
plans for a new ethylene cracker at Bahia Blanca will 
end this, although somewhat belatedly. 
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Jn early 1988 the Government cut import duties on 
a range of petrochemical raw materials from some 
53 per cent to a maximum 20 per cent in an attempt to 
open up the petrochemicals industry to overseas 
competition. The move also helps case local feedstock 
shortages, about which many companies have com
plained loudly. However, threats by the Government in 
earl; 1989 to abolish its subsidies on local petrochemical 
raw materials has thrown a shadow over further invest
ment plans. Under the current system, raw materials 
arc sold at prices some 20 per cent lower than 
prevailing international 1.~vels, and the Government 
compensates sellers-generally refineries-at a cos, of 
some $110 million per year. There has been pressure 
to divert this money to health and education. 

Petrochemicals account for . 5 per cent of industrial 
GDP in Argentina, but this will inc:ease after new 



in\'estments ha\'e been made. The industry employs 
16.000 people and accounts for IO per cent of Latin 
American production. II run~ a balance-of-trade 
s~rplus of around $200 million. The 101al \'alue 
of exports-mainly plastics-was expected 10 reach 
between $500 million and S550 million in 1988. As in 
the rest of Latin America. the industry is characterized 
by high capacity utilization, declining operating costs. 
strong demand and good profit margins. h is said th.ti 
structural change is taking place in Argentina·s 
petrochemical industry. mo\'ing away from a pro1ec-
1ionis1. domestic market-oriented approach 10 a more 
export-oriented strategy. Moves lo pri\'alize se\'eral 
companies ha\'e. howe\'er. been slow and bogged down 
in political opposition. One of the most auracti\-e 
prospecti\'e pri\'aliza1ions is of Polisur. which pro
duces polyethylene and is pursuing a successful export 
st;·ategy in East Asia and o:her markets. 

A significant decision taken in late 1988 awarded a 
contract for a huge gas separation plant in inland 
Nc:uquen Stale 10 a consortium led by now Chemical 
of the United States and a local group. Perez 
Companc. The Italian group. Eni. spent a long time 
trying to win this contract. The selection of Dow 
Chemical will lead to the de\'elopment of new poly
ethylene plants al the site. while haty·s Himont is 
hoping to develop polypropylene there. Overall. the 
site will become Argentina's third petrochemical 
complex and the second involving plastics. with 
downstream investments worth $800 million_ There is 
talk of a fourth in the west of the country. with 
products to be exported through Chile's Pacific Ocean 
port of Valparaiso. Distance from world markets is a 
disad\·antage to Argentine producers. but the lo.:al 
supply of cheap gas r.10re than offsets this. The 
cou11try·s first polypropylene plant was started up at 
the end of 1988, and a Shell subsidiary is planning 
another unit in co-o•,eration with a local company. 
lpako. The key to the project will be propylene 
supplies from Shell's oil refinery in Argentina. The 
inland polypropylene unit, planned by Himont for 
Neuquen Pro\·inc.!, would be based on propylene 
derived from gas. a process that is only economical in 
areas with very cheap gas. 

Chile has no plastics production and relies on Brazil 
for 30 per cent of its polypropylene supply. II has. 
however. two huge natural-gas-based petrochemical 
pr.>jects in Tierra del Fuego. one producing methanol 
and the other proposing to produce ammonia and 
urea fertilizers. Products from these plants will be 
used to pay for Brazilian polymer supplies. 

In Colombia. the wide-ranging $2 billion petro
chemical invt-.;tmeni programme is mur.h more under 
the control ol ;he private sector than in other Latin 
American <.0~1u1ries. Major foreign companies. such as 
Hoechst. Dow Chemical and BASF. will participate in 
plastics and other projects valued at some $2 billion 
over the next four years. The willingne~s of foreign 
firmi1 to ;>articipate in building petrochemical plants in 
Colombia ill unexpected in view of the serious rebel 
problem in oilfield areas. Tile country's main oil 
pipeline was dynamited by guerrillas 51 times in 19KK. 
but the threat to indus1rial developments around 
Cartagena is not seen as seriou!>. However. political 
pressure has prevented the construction of poly
propylene plants hy the State-owned companies Eco-

petrol and Colpropilena. The Go\·ernmenl of Colombia 
prefers 10 channel oil re\·enues into social programm.:'i 
and further oil exploration. Lea,·ing plastics produc
tion 10 the pri\'ale sector may pro,·e to be a prudent 
policy in a few years time when profits from plastics 
plants ine,·i1ably dwindle as supply increases. 

In two other Latin American countries. Bolivia and 
Chile. petrochemicals and plastics production is le~s 
developed. but where projects are in hand. a good deal 
of co-operation with neighbouring countries is inrnh-ed. 

In Venezuela. petrochemicals ha\·e O\'ertaken refining 
as the second most important investmt.nt sel:lor for 
the State monopoly. Pe1roleos de Venezuela. with only 
oil production taking a larger share of investment. 
Officially. spending is expected to reach $4.5 billion by 
1994. but could actually be $6 billion. How·e,·er. the 
country·s expansion plan is behind schedule because 
of slowness in decision-taking within the State petro
chemicals company. P~quiven. In some cases. expan
sion in plastics and petrochemicals is spurred by 
considerations other than market outlets for those 
products. For example. the major expansion in alumi
nium production has increased the requirement for 
imported caustic soda used in the production process. 
The cost of this petrochemical has escalated to about 
$600 per ronne from some $60 per tonne a few years 
ago. Plans have been made for the domestic produc
tion of 220,000 tonnes to meet import requirements. 
and a new plant. due to start in 1994/95. will be built 
in Anzoategui in Eastern Venezuela al a cost of 
$300 million. To help offset the cost. Pequi\·en is 
studying an ethylene dichloride and \·inyl chloride 
monomer plant 10 be based on chlorine by-product. 
This could lead 10 im·es1ment in polyvinyl chloride_ 
The latter projects pro\·ide part of the justification for 
Venezuala's second ethylene cracker al Jose. in the 
East. 

Mexico was set to take an important step in 
eliminating its $400 million deficit in petrochemicals 
trade with the start-up in early 1989 of the major new 
Morelos complex in the stale of Veracruz. A second 
stage is due 10 start up in 1990. The complex includes 
a new ethylene cracker to provide feedstock for a high 
density polyethylene plant and others. A further study 
is under way for linear low-density polyethylene. not 
currently made in Mexico. but with high market 
growth potential. 

The lowering of world oil prices has spurred the 
Mexican Government to increase the production of 
petroci1emicals and other manufactured goods 10 help 
the economy. Financing difficulties have caused long 
delays with projects, although petrochemical alloca
tions have not been cut too much since ii is difficult 10 
stop and start large engineering projects. The Govern
ment's aim is for the country 10 become a major exporter 
of petrochemicals based on its oil supplies. To 
encourage this the production monopoly held by 
Stale-owned Pemex was eased in 1986. allowing 
private sector development at a time when the 
Government company was in financial difficulty. 

(b) North Africa and We.Hern AJia 

In North Africa and Western A!!ia. a new wave of 
petrochemical expansinn started to emerge ir. 19MK. 
inspired hy the high prices and good profits gained 
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from im·cstments made so far. In Saudi Arabia. a 
further round of expansion to the huge petrochemical 
industry buil! bet1A.·ccn 1975 and 19~5 will be less 
costly because the infrastructure is now in place. 
Markers have been dc\·etoped and large amounts of 
raw material arc a\·ailablc. It is interesting to nore that 
Saudi Arabia is now planning to use its refined oil 
producrs for petrochemicals producrion instead of the 
supplies of gas which were harnessed for the first 
round of de\·dopment. Around SI billion has been 
earn·.arkcd to more than double petrochemical capacity 
at Yanbu on the Red Sea coast. The focal point IA."ill be 
a new cracker based on liquid naphtha feedstock 
rather than gas. This will allo1A.· producrion of 200.000 
tonnes per year of propylene as well as 500.000 ronnes 
per year of ethylene. From these materials. poly
ethylene and polypropylene can be produced. and 
proposals for new units arc under study. C .erall. 
SABIC intends to double its total production 
(including chemicals. fertilizers and steel) to 20 million 
tonnes within the next fi\·e years. 

Most of the projects in Saudi Arabia ha\'e been 
built with North American. Western European or 
Japanese partners in order to gain access to tech
nology and marketing expertise. The case of poly\'inyl 
chloride production. however. pro•;ides an example of 
South-South co-operation. The only polyvinyl chloride 
producer in Saudi Arabia is National Plastics Co .. a 
joint \'enture between SARIC and Lucky Goldstar of 
the Republic of Korea. A study is under way to 
increase capacity by 100.000 tonnes per year to 
300.000 tonnes per year. Furthermore. a major venture 
is said to ha\'e been undertaken between SABIC and 
Indian partners. The Government of India spends 
$285 million a year on plastics imports. 

Elsewhere in North Africa and Western Asia 
plastics expansion plans started to take shape in 1988 
under the influence of booming markets and high 
profits. In certain cases. governmcnr-owncd companies 
are unhappy that decisions to build new plants were 
not taken soon enough ro allow the products to be 
available for sale at high 1988 prices. As it is. by rhe 
time new plants arc st'1dicd and built. marker prices 
will probably have slipped. The prevailing wisdom in 
rhc Arab Gulf counrries is that the most sensible 
oprion in developing local resources is to add value 
from downstream development instead of selling oil 
and gas in rhe open market. Some counrries regret not 
pursuing this path earlier. and there have even been 
attempts to blame foreign ad\·isers who. sc·:eral years 
ago. succeede~ in convincing certain Arab counrries 
not to embark on perrochcmical projects. In 1932, for 
example. when companies were losing money on 
plastics and other petrochemicals. Kuwait Petroleum 
1.1dustrie'i Corporation shelved plans for a $1.3 billion 
complex at Shuaiba and closed an aging complex the 
company had acquired at Rotterdam. Borh invest
ments would have proved invaluable in rhe period of 
plasrics shortages since 1987 [150). 

Gulf advisers, notably the Gulf Urganilation for 
Industrial Consulting. are now urging swift de• d
opmcnt in the region as a whole to accelerate r-:oduc
tion of pcrrochemicals. It suggests adding 2 million 
tonnes of petrochemicals in the next three to four 
years and a further 1.85 million to 1.99 million tonnes 
by rhe end of the 1990s. 
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In addition to the abO\·e-mentioned plans in Saudi 
Arabia. Bahrain is likcJ~; to press ahead wit~ construc
tion of a polypro!>ylene facility. and Kuwait has 
reactiuted a polypropylene plant. Abu Dhabi may 
mo\·e into the polyethylene business. "·hile Qatar has 
u\·ercome earlier problems with gas supplies 10 its 
polyethylene plants and may build more plants baseJ 
on new gas supplies from the the Norrh Field. the 
world's largest gas tield (see table IV.132). 

Other countries in North Africa and Western Asia. 
notably Egypt. Islamic Republic of Iran. Iraq. Libyan 
Arab Jamahiriya and Turkey ha\'e been building up 
plastics production capacity. 

(c) East Asia 

In East Asia. the Reput·lic of Korea and Taiwan 
Pro\·ince have taker. over from Japan as the engines of 
production growth for plastics and petrochemicals. 
Japan is still a major exporter to all economics in the 
region. but the Republic of Korea . trying !o mo\·e 
away from this close relationship by establishing 
stronger links with the EEC and the United States. 
After serious rationalization of plastics capacity under 
the supen·ision of MITI. Japan's law on temporary 
measures ~stricting expansions was lifted in 1988. The 
result was a flood of plans by producers lo restart 
moth-balled plants or expand existing facilities. Some 
230.000 tonnes of polyethylene capacity was restancd 
in 1988, and more expansions were planned for 1989. 
Around 70.00C tonnes of propylene capacity was 
restaned in 1988. and proposals for a further 300.000 
tonnes hne already been put before MITI to be 
started bv 1990. 

In th~ Republic of Korea. the petrochemicals 
industry has since 1970 been dominated by three 
companies. Yukong of Sunkyong. Honam Ethylene 
Company of Daelim and the Lucky Goldstar group. 
Recently. the Samsung group started construction of a 
major petrochemicals and plastics complex at Sosan. 
Forecasts of shortages have forced 1' jovernment to 
open up industry and opportuni1i., are seen for 
compa:lies to supply products listed on the import 
diversification items list issued in 1988. Pressure from 
Washington for the Republic of Korea to open up its 
markets and from local companies wishing to diversify 
production resulted in the liberalization of the petro
chemical industry. However, obtaining licences from 
the Go\ ernmcnt is still slow. Until recently. companies 
tended to stick to a one-product policy. which is nor 
useful in the generally highly-integrarcd petrochemicals 
and plastics industry. Past restrictions on production 
have left the Republic of Korea with severe shortages 
of ethylene raw marerial for its plastics industry and 
the situarion will probably worsen (possibly to an 
ethylene shortage of 400,000 tonnes in 1992). Users 
such as the automobiles. electronics and computer 
industries are el!panding more rapidly than plastics 
production [ 15 ll. 

A temporary overcapacity situation was forecast to 
emerge for high-densiry polyethylene in the Republic 
of Korea in 1989, turning the country into a net 
exporter. Bur if domestic demand continues to grow at 
X per cent a year. shortages will once again be 
upcrienced in 1992. 



Table IY.132. Pl .. tlca capacity and apualoe la Veatena bla 

Country Prodart Exlstlna capacity Planned capacity 
In 1911 In the 1990s 

Bahrain Polypropylene 100 

r.:uvatt Polypropylene 10 
Lav-density polyethylnte 165 
Polystyrene 32 

Qatar Lav-density polyethylene 140 
Polypropylene 150 

Saudi Arabia Polyethylene 900 500 
Polystyrene 100 
Pol:JYl!ll'l chloride 200 100 
Polypropylene 350 

Iran Low-density polyethylene 60 160 
(blaaf.c Low-density polyethylene 30 
Republic of) PolyYlnyl chloride 60 90 

Polystyrene 120 
Polypropylene 100 

Total Polyethylene l l?O 125 
PolyYlnyl chloride 260 190 
Polyatyrf!lle 100 152 
Polypropylaae 630 

hJlll.U: Cb•lcal &tura, 3 l'larch 1919; and lvroHIQ Cb•lcal hyl, nrloua 
lanes. 

Overall, the Republic of Korea's petrochemical 
industry has made rapid strides in its shon 15-ycar 
history. Two complexes at Ulsan and Ycochon have a 
combined capacity of 0.5 million tonnes and include 
50 downstream units. The stan-up of the second 
complex unfonunatcly coincided with the second oil 
shock and a major downturn in the petrochemical 
industry. However, by 1984, recovery was well under
way and the Government approved expansions by 
Yukong and Daelim (Honam Ethylene), due for 
completion in 1989, as well as the construction of a 
new cracker by Lucky Petrochemical, due for comple
tion in 1991. 

The stan-up in 1988 of a 77,000-tonncs-pcr-ycar 
polypropylene plant at Yochon City added funhcr 
strain to the country's olefin deficit. The shonfall in 
propylene monomer (raw material for polypropylene) 
was expected to reach 350,000 tonnes by the end of 
1988. The world's largest polypropylene unit (200,000 
tonnes) h due to start up at Ulsan in 1990, further 
hightcning 1hc strain. In the face of capacity shortages, 
invcstmcnl announcements have been numerous in the 
Republic of Korea. and expansion plans amount to 
850,000 tonnes for polyethylene and over I million 
tonnes for polypropylene. It has been forecast that the 
plastics industry of the Republic of Korea will not 
mature until the end of the century. by which time it 
will be a net exporter and able to exploit the nearby 
markets of China and the Democratic People's Repu
blic of Korea. 

During 1988, thc Government of Thailand approved 
a master plan for the country's second petrochemical 
complex involving an investment cost of $1.25 billion 
by the government-owned National Petrochemical 
Corporation. It is 10 be built at Mab Ta Pud alongside 
the first complex. Private sector compani~s will invest 
in plants to produce polyethylene, polyvinyl chloride, 

polypropylene and polystyrene. Technology supplied 
by BASF of the Federal Republic of Germany has 
been chosen for the new polypropylene plant, due for 
completion in 1990. As demand for plastic is expected 
to be insufficient in Thailand to absorb the output 
from this and another private sector project under 
const.uction at Mab Ta Pud, the country will become 
an cxponcr. A Belgian firm, Solvay, is involved in 
plans for a large new polyvinyl chloride project due on 
stream in 1992, when more ethylene supplies become 
available. 

In Taiwan Province, monomer feedstock shonagcs 
restricted plastics production. In 1988 the ethylene 
market in Taiwan Province was technically balanced, 
but a shonagc of 150,000 tonnes was expected in 1989 
as new plastics units stancd up. Imports of ethylene 
were due to begin in early 1<>89 after the stan up of ar1 
import terminal by China General Plastic Corp. at 
Kaohsiung. Two projects to build ethylene crackers to 
provide feedstock for plastics production arc being 
held up because of environmental objections. The 
units, for the State-owned China Petroleum Corp. and 
the private Formosa Plastics Corp. arc not expected 
on stream before the end of 1991, by which time import 
requirements will exceed 300,000 tonnes. Formosa 
Plastics has been threatening to make its investment in 
the United States if environmental objections persist. 
In all, six new ethylene crackers arc either planned or 
under construction in Taiwan province. 

Because of the nature of the country's export 
industries, demand for plastics is booming. In 1987, 
polyvinyl chloride represented 44 per cent of total 
demand, at 850,435 tonnes. Production was 773, l 14 
tonnes. In order to keep up with local demand, 
imports rose 167 per cent to just over 84,000 tonnes, 
while exports fell 69 per cent to 6,843 tonnes. Some 
19 per cent of demand is represented by polystyrene 
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and acrylonitrilc benzene st~nnc at 378.971 tonnes. 
Production of ac11fonitrile benzene styrene rose 37 per 
cent to 207.686 tonnes. ,~·hile imports rose 30 per cent 
to 30.075 tonnes. and exports rose 47 per cent lo 
87.393 tonnes. Low-dcn:.ity txll~·cth~·tenc accounted 
for 13 per cent of demand at 254.353 tonnes. 
Production was down 4 per cent to 200.146 tonnes. 
and exports fell 16 per cent 10 22.071 tllnnes. Imports 
rose 4 per cent 10 76.459 tonnes. Some I l.Q per cent of 
demand was accounted for by polypropylene. at 
229. 782 tonnes. Production was down I per cent at 
211.383 tonnes. while imports were up 63 per cent to 
6.843 tonnes and exports were down 98 per cent to 
436 tonnes. High-density polyethylene accounted for 
11 per cent of dl:mand at 210.791 tonnes. Production 
was down 8 per cent to 174.589 tonnes and imports 
rose 204 per cent h> 43.598 tonnes. to help make up 
the deficit. Exports fell 75 per cent to 7 .339 tonnes. 

In Malaysia. foreign companies arc hoping to take 
advantage of offshore gas supplies and participate in 
the dc\·elopmcnt of the country's fledgling petro
chemicals and plastics industry. Proposals arc being 
studied for a SI billion complex on the cast coast. 
inrnl\·ing the production of ethylene and polyethylene. 
Companies interested in participating include British 
Petroleum Chemicals of the United Kingdom. Dow 
Chemical of the United States. CTC Corp. of Taiwan 
Province and China·s Petrochemical Corp. (Sinopec). 
A new polystyrene plant is to be built in the southern 
State of Johorc through a joint \'Cnturc between 
Japanese firms Idemitsu and Sumitomo and Malaysian 
interests. 

In Indonesia. studies arc progressing concerning 
massi\·c petrochemicals and plastics development. 
Royal Dutch Shell has been rcqp- · -y the Indonesian 
Government 10 undertake a sl..dy for an integrated 
olcfins complex which would pro\·idc feedstock for 
sc\·cral pri\·atc sector plastics projects already under 
way-. A Japanese and Indonesian venture is already 
building a complex at Merak. West Jna. 10 produce 
70.000 tonnes per year of polyvinyl chloride. A second 
project will prodll~C polypropylene and polyethylene. 
with Shell and British Petroleum hoping to pro\·idc 

. technology for the two plants. 
In Singapore. Shell succeeded in acquiring the 

government share in the Pulau Ayer Mcrbau petro
chemical complex in 1988. After years of losses. the 
cracker and downstream plastics operations have been 
making .>rofits and expansions arc planned. 

In the Philippines two petrochemical firms from 
Taiwan Province arc investing in a new complex to 
produce polyethylene and polypropylene. 

Still a major importer of plastics, China is gradually 
starting up new units commissioned in the mid-1980s. 
For example. in 1988 it brought on-stream the 
country·s first linear low-density polyethylene plant. 
located at Daquing. This 60,000-tonncs-per-year plant 
will partly replace imports. but total polyethylene 
imports are around 500,000 tonnes. Ne~ cthvlcne 
capacity of over I million tonnes was started ~p in 
China in 1987 and 1988, but the country still remains 
a major importer of the product. In the first six 
months of 1988. China's chemical output rose by 
12 per cent, according to the country's chemical 
industry ministry. Product shortages. however, have 
caused price rises. High-density polyethylene, for 
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example. rose from 8.800 vuan rcnminbi 10 9.200 vuan 
renminbi per tonne. and linear low-density poly
eih~·lcne from 8.700 ~·uan rcnminbi 'to 9.000 ~·uan 
rcnminbi per tonne. Restrictions on foreign exchange 
in late 1988 caused imports of plastics int,• China to 
slow down. This had a major effect on international 
markets. and prices of plastics on the spot market in 
Western Europe. a major exporter. began to fall. 

O\·crall. major expansion plans in the plastics 
induslrJ arc aimed at making up for critical shortages of 
wood and timber needed in China·s industrial modern
ization drive. In 1988. the countr~; was producing 
1.3 million tonnes of ra\\· and scwi-finishcd plastics. 
but still ncedcri to import over I million tonnes per 
year. Expansion plans arc designed to increase: plastics 
materials production to 4 million tonnes by 1990. To 
meet this target. ad\·anccd technology· worth S800 mil
lion is being imported from North America. Western 
Europe and Japan. China·s sled industry· is facing 
energy. trans!)ort and financing problems. and its 
production of 80 million tonnes falls behind the 
demand of 95 million tonnes. Poln·im·I chloride is 
thus expected lo take a larger role i~ pr~\·iding piping 
for irrigatior.. For water and sewage. 80.000 kill'
mctrcs of pipes arc scheduled 10 be installed by the 
year 2000. and if only half arc made of plastics. 
300.000 tonnes will be required. 

The packaging industrv. which currcntlv uses 5 
million cubic metres of w~ per year. forc~asts that 
some 1.5 million tonnes of plastic packaging material 
will be needed by the end of the century. Due lo 
cm·ironmcntal and conservation pressures. China has 
decided lo cut 9 million cubic metres less timber 
during its current seventh five-year plan. 

In India. plastics buyers were calling for more 
r-~laxcd import duties in 19811. after an official 
delegation succeeded in locating only 315.000 tonnes 
of plastics a\·ailablc for import in the next two years. 
Heny import duties cause Indian buying lo be 
sporadic. which discourages international suppliers. 
The Go\'crnment of India has acknowledged the 
problem and agreed in principle to a revision of the 
tariff system to allow a floating duty to adjust to the 
rise and fall of international prices. Production plans 
for plastics arc pressing ahead. For example. Reliance 
Petrochemicals is planning a huge complex al Hazira 
in Gujarat Stale. on the basis of local gas supplies. 

A private company in Pakistan is proposing 10 

build the country·s first polypropylene facility at the 
new port of Qasim on the Arabian Sea. The countrv·s 
National Development Finance Corporation is p;o
posing to obtain funding from the World Bank for a 
study. The cost is likely lo be ia the region of 
$40 million for a 40,000 tonnes plant. Pakistan 
currently imports around 40,000 tonnes per year of 
polypropylene al a cost of S2.300 per tonne. including 
import duties. Construction of a larger plant would 
allow exports, but there arc some worries about the 
supply of propylene feedstock. A polyethylene plant is 
also under study for the country. 

(d) EaJtern f.'urnpe and tire USSR 

Countries in Eastern Europe and the USSR arc 
heavily involved in petrochemical and plastics expan
sion plans (sec table IV. I JJ). The Soviet Union in 
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Table IY.133. Plaatlca apmal- la ... tera hrope _. t1M 1JSSa 

Product 

lal.aarta 

Capacity 
(allllaaa of t011Des) 

Dnala Polywl1t7l chloride 140 000 
laqu Ltaear lov-4eaalty polyethylene 50 000 

Czedloalo•akla 
~alapy Polystyrene 60 500 
lratlsla•l• Ltaear l--4eaalty polyethylene 12 000 

RmaarT 
lallapeat Polystyrene 65 000 
Lenl•••ru Polypropylene 60 000 
LenlDYal'U a--41eaalty polyethylene 60 000 

fol ... 
l'loclr. Polypropylene 10 000 

USS. 
llO&OYUcbellalt Polypropylene 20 000 
Buddy-Yak Polypropylene 100 000 

Bt&1t-4enatty polyethylene 100 000 
ltdmnartonk Polypropylene 150 000 

Polyethylene 500 000 
Kaua Btall-4-tty polyethylene 200 000 
Sallllalla Island Polypropylne 50 000 

a--4matty polyethylene 200 000 
Teaahlz Polypropylene 400 000 

P~lyethylme 600 000 
Tollolalt Polypropylne 350 000 
lo.yt Urmaot Btp-4matty polyethylene 600 000 
Saraut Polyethylene 230 000 

Polystyrene 300 000 

Total Polyethylene 2 552 000 
Polyatyreae 125 100 
Polypropylene l 140 000 
PolJ'Yi•Yl chloride 140 000 

lolla: Q>•lcal Y«g, 6 lon1!1ber 1911, lurouap Q•lcal Ina, nrtoua 
iuuea; and Qawlcal ftattcra, nrioua iuaes. 

pan1cular has numerous major projects under way. 
The Tenghiz polymer project, to be associated with 
the Tenghiz oil and gas deposits near the Caspian Sea. 
one of the world's largest oilfields. calls for production 
of 600,000 tonnes of polyethylene and 400,000 tonnes 
of polypropylene among other products. A consonium 
including panners from developed market economies 
has been set up to develop the project. 

Two other consonia led by United States firms have 
also been established for massive petrochemical devel
opments in Siberia. A project near Tomsk will 
produce 200,000 tonnes of polyethylene. 100,000 
tonnes of polystyrene anci 30,000 tonnes of other 
plastics. In tot~I. billions of roubles have been 
earmarked for five massive oil- and gas-based chemical 
complexes in Western Siberia. The projects at Surgut 
and Tobolsk are the most advanced and between them 
will produce 230.000 tonnes of polyethylene. 300,000 
tonnes of polyestyrene and 350.000 tonnes of poly
propylene. From 80 to 90 per cent of the output of 
these plants will be exported to pay for the investment 
cost, although by the mid-1990s exports will decline a 
little. Half of the output from the massive Tenghiz 
polymer project will be exported. Taken together, the 
proposed Soviet exports cover the entire import 
requirement nf Western Europe. 

5. Techologicol dnelopme11ts 

(a) Process refinements 

Technological developments in the bulk plastics 
industry focus on improving properties through the 
better and more efficient incorporation of additives and 
lower-cost operations through energy- and polymer
saving improvements. No major technological break
through has emerged in bulk plastics since the 
development of the low-pressure polyethylene process 
to produce linear low-density polyethylene in the 
1970s. Among the most interesting developments, 
however, have been in the r.iolypropylene field. This is 
the newest of the bulk polymers. and still shows the 
best growth prospects. Himont of the United States 
has refined its Spheripol proces!; to allow the mixing
in of additives at the polymer production stage. 
instead of later at the convener. The company claims 
that new process polypropylene grades are one reason 
for the extraordinary growth in polymer consumption. 
The changes focus on modifications to catalysts and 
new polymerization processes, and often involve 
significant increases in productivity. For example. one 
gram of conven1ional catalys1 on average yields about 
I kilogram of polymer. while one gram of super-high-
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act1v1ty catalyst yields 20 kilograms or more. h is 
estimated that by 1991 two thirds of all polypropylene 
productil'n plants •·ill be operating with new reactor 
processes and new-breed catalysts. 

Generally. technology refinements occur mainly in 
the North. Countries in the South which hne acqui!Cd 
technology from the chemical companies or engineering 
firms of the North hnc often ensured that the 
licensing agreement includes access to future refine
ments of the process. New producers arc thus unlikely 
to fall behind in process technology. and often hne 
better plants than their competitors in the North 
because of their younger age profile. 

(b) Plastics recycling 

Growing concern about the environment has en
couraged the plastics industry to pay greater auention 
to the possibility of recycling material instead of 
dumping waste in the ground-frequently the most 
popular method of disposal. Community collection 
programmes and private recycling companies arc 
becoming more common. According to the Franklin 
Institute. although plastics constitute 7 per cent of the 
solid waste stream. they have only a I per cent 
recovery rate compar~d with 21 per cent for paper and 
29 per cent for aluminium. Rigid plastics containers 
have been the main type of recycled plastic. mainly 
polyethylcne-terephthalatc soft drink bonles or high
density-polyethylene containers. In the United States. 
many chemical companies ha\"c active recycling pro
grammes. and several associations now exist to plan 
new methods of collecting and sorting waste. 

Demand for degradable plastics is expected to grow 
rapidly. and it has been projected that in the United 
States. the country most advanced in environmental 
legislation. nearly 15 per cent of consumer plastic 
wastes will be degradable by 1992. compared with 
I per cent in 1957. In the United States. nearly 
300 separate proposals for state and federal legislation 
aimed at plastics disposal were pending in early 1989. 

(c) Other environmental issues 

Environmental concern in the plastics industry 
tends to focus on the recycling problem. food contact. 
notably in the case of poly\"inyl chloride. and condi
tions of production at the plant. A ban on all uses of 
polyvinyl chloride is being discussed in Denmark. and 
this could have major repercussions throughout the 
EEC if. after 1992. harmonization of environmemal 
legislation takes all standard~ up to the highest level. 
Bans on the use of plastics in packaging have been 
discussed in other Wesrt·n European countries. A 
study by a market research organization in 1he 
Federal Republic of Germany on the consequences of 
a total packaging ban in the country iodicatcd that 
total packaging weiiht would rise by 304 per cent. 
loose waste volume by 156 per cent, compacted waste 
volume by I 13 per cent. energy consumption by 
IOI per cent and costs by 112 per cent. Jn the Federal 
Republic of Germany. plastics represent 14 per ccn1 of 
1he weight and 27 per cenr of the total value of 
packaging. Replaccmcn1 would result in 54 per ccnr 
higher paper and cardboard consump1ion. 21 per cenl 
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higher glass consumption and 53 per cent higher metal 
consumption. 

To illustrate the size of the waste problem. the 
municipal solid waste stream in the EEC amounts to 
100 million tonnes per year. Plastics represent 7 per 
cent of the •·aste. Separation of plastics from lhc 
waste stream has generally proved uneconomical and 
incineration is seen u the most realistic method of 
disposal. Incinerator emission control is one of the 
main tssucs in Europe regarding plastics and the 
envirunmen1. 

In the s ... :h. grm~1ng awareness of the harmful 
narurc of c::~mical production to lhc en\ironmenl has 
led lo loca; vrolcsts. Notably, production at one of the 
10 peuod .. mical ccmplexcs in Taiwan Pro\"ince was 
brought to a halt i11 1988 after pollution of a local fish 
farm occurred. 

6. Onlooll for tlw p/IUtics Uuhutry 

As s1a1cd at the beginning of this section, there is 
some concern that the recent buoyant plastics markets 
will suffer a downturn in line \loith world economic 
activity in late 1989. By April 1989 there were already 
clear signs of price slippage for the major bulk plastics 
and indications that stocks were building up. In the 
longer term there is real concern that overcapacity will 
return to the plastics industry in the early 1990s as a 
result of the incense construction and planning activity 
from 1987 to 1989. Tables IV.129 and IV.134 reflect 
the constn.;tion plans world-wide in the plastics 
industry. An awakening realization that too many 
units arc planned may lead to the abandonment of 
some of them. particularly polypropylene plants. For 
example. in Latin America IO new polypropylene 
units are scheduled to come on-stream by 1992. but 
there arc serious doubts whether there will be sufficient 
propylene feedstock supplies. On the more optimislic 
side. new applications-for example. polypropylene 
car bumpers-arc opening up markets continually. 

Table IY.\34. World polypronlme capacities, 
1916 ..... 1990 

(Thou.ands of tonnH) 

Reaton, country or area 
and flra 

Wcatcm lurou 
Al cud la 
AllOCO 
Appryl 
WF (~na~, Federal 

lepubllc of) 
WF (Spain) 
Danubla 
DSll 
IPSI 
RSllOnt 
Hoechst (Germany, Federal 

lepubllc or) 
loechat (France) 
HUla 
ICI (United Kln1d1111) 
ICI C•etherlanda) 
ttonuf lna 
... te 
•orpolefln 
Shell (United Kln1de111) 

1916 

71 
160 
160 

134 

140 
us 
so 

SlS 

20S 
10 

110 
210 
100 
240 

7S 
llS 

I I I Ill I I Ill 11 I 11 

110 
110 
2SO 

110 
21 

200 
us 
so 

49S 

2SS 
120 
uo 
JOO 
150 
:.iso 
370 
uo 
130 



teal-, c-try or area 1916 199oA' 
UMI flna 

Sbell (Frau) 120 130 
Sbell (letherlanda) 75 135 
Sbell (Cle~, Federal 

lepabllc of) 90 
SolYay 135 155 
Statoll 75 

Total 2 900 4 200 

PAlt;d StaHI 
a-co 450 450 
Coa4m (Fina) 225 310 
laatun 65 165 
ltl Paao 159 305 
~ 300 440 
11-t 635 115 
llorclaea llJ 113 
Pllllllpa 145 200 
Shell 365 365 
Soltes 140 140 
Other 50 
United State• Steel 235 210 

Total 2 100 3 700 

.lula 
Aaalll 12 52 
Chino 160 250 
ld•ltn 10 120 
Klt811blahl Cla•lcal 35 95 
Kltaubhhl PC 220 270 
Klta11l Toatau 155 155 
Kltaul PC 120 140 
llppon Seltlyo 21 10 
Showa Denlto 92 92 
S•lt- 145 145 
Toby- Soda 100 100 
T- 76 100 
UBI t:oaa 105 105 

Total l 300 1 100 

!Ww 
fonaoaa PlHtlca 15 160 
ll-t (Cenacla) 13 115 
IMC (Thailand) 75 
Boech8t (Australia) 21 21 
Bonaa PC 90 170 
11onaa on 77 
ICI (Auatralla) 60 60 
IPC (India) 30 120 
la rad 60 
t:orea PC 115 210 
llaerla J2 
Petkl• (Turkey) so 60 
Petroqul• (Araentlaa) 30 
Petroqul•lc• Colomblana 120 
PIC (t:walt) 60 
PollbrHll 96 96 
Pollproplleno 65 65 
PPR 75 150 
PIC 170 425 
Propylven (Venezuela) 40 
S.frlpol 25 40 
Sbell (Auatralla) 76 90 
Shell (Canada) llS 130 
Talvan PP llO 110 
TPC CSlnaapore) 122 144 

Total 1 400 2 700 

111um llll:HI 11111 t;bl llHI 750 110 

kll1": lmrld 21t;[Q,hllll,11 ADllllllo ,..rch 1911. 

•' AMounced. 

and it has been claimed that world demand is growing 
at 800.000 tonnes per year. Furthermore. tcchnolog~· 
dc\·clopmcnts arc making older plants obsolete and 
thus likely candidates for closure. 

For the other rclati,·cly new pol~·mcr. linear low
dcnsity polyethylene. global capacity is still 1111-cll short 
of demand forecasts. and it is said that to meet 
projected 1995 demand of between 7 million and 
7.6 million tonnes. around 3 million tonnes of new 
capacity is required. At least that quantity is under 
construction in the So;.uh and the centrally planned 
economics. not considering the various new projects 
proposed for Western Europe and the United States. 

It is now generally accepted that bulk plastics 
production is shifting more and more to the South. 
with the long-established companies of the North 
concentrating their efforts on product niches and 
sophisticated marketing techniques. With relatively 
small R + D budgets. it will be some years before the 
new producers of the South can catch up. although 
there arc isolated examples of more sophisticated 
plastics production mo\·ing to the South. They will 
benefit. howc\·cr. from their increasing ability to meet 
home demand and their export potential based on a 
feedstock cost edge. Profits will continue to be good. 
but they arc unlikely ever to regain the unusual levels 
of 1988. 

J. Iron and Slttl (ISIC 371) 

Ne- lec:hnologies may bold key lo lbe success 
o( stttlmakiag in developing counlries* 

In 1988 output reached a record figure for the world 
iron and steel industry. A total of 780 million tonnes 
of crude steel was r. vduced. 6 per cent above the 
figure for th(' previous year (see table IV.135 and 
figure IV.32). The growth is attributed to demand 
from the automotive and construction industries. 
Developed countries experienced a growth of 8.8 per 
cent to 487.6 million tonnes, with the United States 
showing a 11.4 per cent increase to 90. l million 
tonnes. The EEC output, at 137.5 million tonnes, was 
8.6 per cent above that of the previous year, and the 
ocher major contributor to 1he induslry-Japan
produced 105. 7 million tonnes. 7 .3 per cent above the 
1987 result. 

Growth elsewhere was less spec1acular. Eas1ern 
Europe and the USSR increased production to an 
es1imated 226.6 million tonnes. representing an increase 
of only 0.1\ per cent, while China and ocher Asian 
centrally planned economies produced 65.8 million 
1onnes. 4.8 per cenl higher 1han 1he es1imated figure 
for 198 T. So far as individual coun1ries are concerned, 
!he USSR was by far the leading producer in 1988. 
followed by Japan. 1he United Scates, China and the 
Federal Republic of Germany (table IV.135). 

According to OECD da1a. growth in chose coun· 
cries was almosl 9 per cenl overall. and consumption 
in 1he OECD 1orea was given as 11 per cent higher 

•Thi\ ar11ck I\ ha•td on lht cnn1nhu11nn or Rnan C'nnptr. 
l·d11nr of Stu/ Tim~• lntrrnatumal 
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Figure IY.32. World production of crude steel by region. 1987 encl 1911. 

1988 

Total: 771.7 milion -.-s 

Soun:e: United Nations Economic Comm1SS1on for Europe 

Country mz 1HI Percentaae 
or area lank Tonnaae lank Tonnaae chall&• 

(•Ullom) (•llltOD.9) 1917-1911 

USSll 1 161.9 1 163.0 0.1 

Japan 2 91.5 2 105.7 7.3 
llDitecl States 3 10.9 3 90.l 11.4 

China 4 56.0 4 59.2 5.7 
C:.rmany, Federal 

Republic of s 36.2 s 41.0 13.3 

lra&tl 1 22.2 6 24.6 10.1 

Ital:r 6 22.1 1 23.7 3.9 

Republic of torea 11 16.1 I 19.l u.; 
France I 17.7 I 19.l 7.9 

llDltecl a:taad- 9 17.1 10 19.0 11.1 

Poland 9 17.l 11 16.7 -2.3 

C&echoaloYakl• 12 lS.4 12 15.3 -0.6 

Canada 14 14.7 13 15.2 3.4 

1-1a 13 15.0 14 14.S J.3 

I ad la lS 13.1 15 14.3 9.2 

Spain 16 11. 7 16 n.1 -0.9 

1eia1- 17 9.1 17 11.2 14.3 

South Africa ~I 1.9 11 1.7 -2.2 

Talvm ProYince 24 S.9 19 1.s 44.l 

;erman De110crattc 
Republic 19 1.2 20 1.1 -1.2 

Turke:r 21 7.0 20 1.1 15.7 

lldtco 20 7.6 22 7.1 2.6 

De110cratlc People'• 
Republic of !Corea 22 6.7 23 6.1 1.5 

Auacralta 23 6.1 24 6.4 4.9 

•etberland• ZS S.l 2!1 s.s 7.1 

s .. eden 26 4.6 26 .... 4.3 

Auatrla 21 4.3 27 4.6 7.0 

YuaoalaYt• 27 4.4 21 4.S 2.3 

Lu&mboura 32 3.3 29 3.7 12.1 

Venezuela 29 3.7 29 3.7 

Araentlna 30 3.6 31 3.6 

•unaary 30 3.6 31 3.6 

Finland 34 2.7 33 2.1 3.7 

lul1arla 33 3.0 34 2.S -16.7 

l&ypt 36 1.7 35 2.0 17.6 

Indon••I• 3S 2.1 36 1.9 -9.S 

Other countrl•• 16.2 17.6 1.6 

Total world 735.9 710.0 6.0 

~: I nu mac lonal Iron and Steel lnatltute, ll111::lsl lr.Hl la. 1:1111,•1 
(lru•••l•, 1919). 
11A11: Tiii• table ll•t• all countrlea producln1 11e1re than 2 •llllon tonne• of 

crude ateel In either year ahovn. 
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than in 1987 (sec table IV.136). reaching its highest 
lc\·el since 1979. Data on world apparent steel 
consumption arc gi\·cn in 1ablc IV.! 37. 

In the United States. where the steel making 
indu:!>ll~ is entirely pri\·atcly run. many companies 
~·ere able to post profits for the first time in a decade. 
In Australia. where the steel industry is dominated by 
Broken Hill Property. also a pri\"atc company. profits 
~·ere once again posted after a massi\·e rationalizati,m 
programme. In most other countries !here is a degree 
of go\·ernmcnt in\"oh-emcnt in the stcclmaking industry. 
notably in Europe. Latin America and. abo\·e all. the 
centrally planned economics. In Japan the .. big fi\·e·· 
steel making coir.panics ha\"c become increasing(~- di\"cr
sificd and rely less on steel for their o\·crall performan-:c. 
Howc\·cr. rationalization plans by those companies in 
the steel industry hnc been slo~·cd as demand was 
sustained throughout the year and satisfactory figures 
~·ere recorded generally. In Europe. the EEC .. crisis .. 
regime was phased out completely. lening EEC steel 
makers exposed to the realities of the free warkct. 
This turned out to be less terrible than expected. since 
the market conditions were in fact better suited to a 
system of no quotas on production levels and enabled 
o;tcclmaltcrs to increase capacity utilization and make 
money on \"Olumc. 

The other major regions with dc\·cloped market 
economics im·ol\"cd in stcclmaking arc Latin America 
and South-East Asia. Latin America recorded a 7 per 
cent growth in crude steel ouiput. thus completing six 
years of uninterrupted growth at a cumulative annuai 
rate of S per cent. and passing from 27 million tonnes 
in 1980 to 42.8 million tonnes in 1988. Despite this. 
the commercial side of Latin American stcclmalting 
remains decidedly unsatisfactory. with low internal 
prices. insufficient profitability. high indebtedness and 
interest rates. scarce credit. and (claim the Latin 

.\mcri~ans) protectionist policies being pursued by 
dc\·clopcd countries against imports. 

The gro~th countries and areas of South-East Asia. 
the Republic of Korea and Tai~·an Pro\·ince. hne 
enjoyed go\·emmcnt support in the setting-up of their 
stcclmaking industries. but ha\·e recently made the 
major companies Pohang (Republic of Korea) and 
China Steel (Taiwan Pro\·in\.-C) more self-supporting 
by partiall~· pri\·atizing them. Other Sou1h-East Asian 
countries do not hu·c major iron and steel industries. 
although Malaysia docs produce steel from domestically 
produced direct reduced iron. 

The timing of the buoyant market in Europe was 
fortunate for the British Steel Corporation. ~·hich ~·as 
pri\·atized at the end of 1988 after hu·ing announced 
record profits. Other European steelmakers arc also 
being remo\·ed from government control now that 
EEC rules allow little scope for being shielded from 
the market-place with subsidies. Relief is prcb::bly felt 
on both sides-by stcclmalters since they can now 
develop their companies along strictly commercial 
lines without regard to politics. and by Gm·emmcnts 
since they will no longer ha\·e to pour money into the 
industry when times once again become hard. as is 
generally expected. Even if the current market persists 
for some time. it is clear that steel will not continue its 
current growth rate. 

(a) The problem of output measurement 

Traditionall)o· steel production has been measured in 
terms of crude steel; that is. liquid steel which is 
poured from the furnace or converter plant. This was 
the way in which individual plants measured produc
tion. and the figures obtained were added up to give a 
country·s output. It has become increasingly recognized 
that this method is unsatisfactory and docs not give a 

Table IY.136. OICD crude ateel producti- and c0091mpti-, 1917 aDd 1911 

Country, realon or 
economic arouplna 

EEC 
Other Wettern Europe 

Auttrlt 
Sviuerltnd 
Finland 
lorv1y 
Sweden 
Turkey 
Yu101ltvla 

United Stttet 
Can1d1 
J1p1n 
Auttrallt 
lev Zealand 

O!CD Total 

COlde 1tecl pro11uctlon Apparent 1teel conauwptlon 
1917 lttl .. ted Expected 1917 Eatlaated Expected 
(106 percentaae pcrccntaac lnaot pcrccnt11c perccnt1ac 

tonne•) chanae ch1n1c equi- chanae chanae 
1917-1911 1911-1919 Ytlcnt 1917-1911 1911-1919 

125.91 9 -2 117.95 9 -2 
24.69 1 -6 26.32 6 
4.30 5 1 2.~5 9 0 
0.11 11 2.71 1.3 
2.67 4 2 2.17 I 3 
0.14 5 -20 1.36 - 5 -5 
4.60 4 -2 4.01 I -1 
7.04 1.15 
4.37 2 4.60 

10.11 14 -6 111.52 I -~ 
14.74 0 2 14.64 7 -6 
91.51 7.3 11.27 15.1 -3.5 
6.06 -5.7 10.1 6.02 5.4 
0.41 46 0.92 -24 

351.27 1.7 365.64 11 -3.5 

lsul.tJ:.I: Or11nl11tlon for !con011lc Co-operation and DaYelopment, pr111 rel•••• 
A(19)4 (Perl•, 1919). 
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Table IY.137. Appar-t ateel ~ti-. 1912 to ltaa 
{Rllllona of tonnes of crude ateel equl•alent) 

Country. real- or 1912 1913 1914 1915 1916 1917 1911 
ecoacimlc arouplna 

Japan 70.0 66.3 73.9 74.0 71.0 76.7 16.6 
!EC 101.7 99.4 102.7 101.7 103.6 104.1 120.9 
Other Western 

la rope 20.1 21.0 22.5 22.6 23.2 24.2 24.3 
Ulllted States 92.l 96.0 114.6 109.3 99.0 105.1 112.3 
Canada 10.2 11.1 13.3 13.4 12.5 13.7 15.4 
Soatb Af rlca 5.1 5.3 5.7 5.0 5.1 5.2 5.7 
Oceaala 6.5 5.1 6.1 6.7 6.7 6.5 6.7 

Total 307.l 304.9 339.2 332.6 321.l 336.3 371.9 

Latin AMrlca 30.1 22.3 26.1 27.3 29.6 31.4 30.5 
Africa except 
Soatb Africa 12.2 10.9 u.o 12.1 10.2 12.0 11.2 

Weatern Aala 19.l 20.7 19.0 11.9 10.l 9.0 9.6 
Aala except Japaa. 

Cblna. and Dao-
cratlc People'• 
lepa'bllc of lorea 43.7 43.6 44.2 47.2 50.5 51.I 63.6 

Total 105.1 97.5 101.0 161.2 100.4 111.2 114.9 

Total dcnloped 
-rbt cc-lea 412.9 402.4 440.2 431.I 421.5 447.5 416.1 

USSI and Eaatern 
larope 205.5 211.1 213.6 212.3 217.l 211.5 211.0 

China and !>.-
cratlc people'• 
lepa'bllc of lore• 47.2 51.2 66.1 77.5 10.3 71.l 71.1 

Total centrally 
planned econ1111ics 252.7 270.0 210.4 219.4 297.4 296.6 296.1 

Total world 665.6 672.4 720.6 721.6 711.9 744.l 713.6 

Unallocated -20.0 -1.6 -9.9 -9.6 -5.6 -1.0 -5.2 

World crude steel 
prodactlon 645.6 663.1 710.5 719.0 713.3 736.4 771.4 

~: International Iron and Steel Institute, Yorld Steel ID fllll[CI 
{Bruascla, 1919). 

true picture of steel production. The nature of ?;tccl 
production is such that crude tonnage cannot accurately 
reflect the success of the product in the market-place. 
As explained below in the section on technical 
developments, there arc two main reasons why this is 
so. Liquid steel is not an end-product, but only an 
interim state. In recent years it has been found that 
continuous casting is a considerably more efficient 
way to convert liquid steel into semi-finished steel in 
the form of slabs, blooms and billets. The introduc
tion of this technology has been estimated to increase 
yield figures by up to 25 per cent, thus considerably 
reducing the amount of liquid s,ccl needed to make 
the same tonnage of semi-finished steel. The second 
main reason for the statistical inaccuracy is that steel 
has been developed as a product into a more competi
tive, higher strength, better-performing material. To 
build the same structure or component using steel now 
takes less of the material in wcigh1 terms, although the 
value of the steel may, and probably will. be higher. 
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In order to overcome this problem, which creates 
the impression that steel is a dying industry, the 
International Iron and Steel Institute has dcvc1 ·oed a 
method of recording output of finished steel. Although 
the method may appear simple and straightforward, it 
is far from that, since finished products from a steel 
mill differ considerably from one another and arc very 
difficult to compare. The Institute has 44 member 
countries from which it now obtains revised statistics, 
but it is virtually impossible to obtain parallel figures 
from non-member countries, in particular those with 
centrally planned economics. Nevertheless, the overall 
message is that crude steel figures reflect too pes
simistic a picture of steel output, and that the liquid 
steel growth reported in the 1988 figures from nearly 
all countries demonstrate that steel is not an outdated 
material produced by a smokestack industry, but that 
it is a competitive, modern. developing material that 
has a real future in a wide range of industric!I. These 
include, notably: the automotive industry, where the 
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threat from aluminium and plastics has bttn long 
recognized and confronted: the construction industry. 
where steel has bttn making major inroads into a 
mark.el pre\·iously dominated by reinforced concrete; 
and general engineering. where the properties of :aeel 
have long bttn recognized and ne\·er replaced. 

( b) ,\.ature of the industry 

The steelmalting industry is considered to in\·ol\·e 
the actual melting of steel. Some statistics include 
rerolling or processing within their definition of 
steelmak.ing. but strictly speaking th.·y should be 
excluded. Countrio may be invol\·ed in the steel 
industry. but they do not make steel. They add value 
to steel which has been purchased from an outside 
source. 

It is important to understand that steel is in itself a 
raw material for other industries, and thereby differs 
from many other industrial branches. Its rnnsumers 
are invariably industrial concerns themselves. Indivi
duals do not buy steel as a product, but only things 
made from steel. So what docs the steel industry 
produce? 

It is generally recognized that the steel industry 
begins with iron making and ends with the delivery of 
:ong products or flat products to the consumer 
industry. Long products are sections, bars, rod and 
rail. Flat products are sheet in the form of strip and 
plates. Makers of flat products have been increasingly 
involved with transforming their plain strip into 
coated strip of one kind or another as a result of 
market demand. This can be either metallic or 
organically coated, the former being galvanized or tin
plated. and the latter painted or plastic-coated. Much 
of the investment made by established steelmakers in 
recent years has been in .;trip coating lines to match 
the demand of the automotive industry for rust
resistant steel for bodyshells and structural compo
nents. 

The interesting development in steelmaking has 
been the way in which the different product lines have 
directed steel production technology into two very 
different channels. While they inevitably overlap, the 
two main systems have distinct regional characteristics 
which are described below. 

(c) Process routes 

lnteKrated plants. To produce flat steel the inte
grated proc:ss route is used exclusively. This involves 
coke and iron ore as the basic raw materials, and the 
coke itself must be produced from metallurgical coal. 
Integrated plants are highly capital intensive and only 
viable today if built on coastal 4'ites with deep water 
ports and with annual capacities of 2 million tonnes or 
more. 

Many of the countries with long-established steel
malting plants no longer have domestic supplies of 
raw materials, which must therefore be imported. The 
major sources for iron ore today are Australia, Brazil, 
Un.red States and USSR. although the latter two play 
only a small part in the world iron ore trade. India has 
extensive reserves, but not of high enough quality lo 
meet the exacting standards of many integrated plants 
in developed market economies. Sweden ha~ a well-

established ore-mining industry. and while it is a 
player on the international seen.:. it concentrates on 
specialized qualities for the European market. Coal 
is also an internationally traded commodity. with 
Australia again being a major supplier. Metallurgical 
coal is transformt:d into coke in coke ovens which 
may or may not be attached to the ironworks. and is 
then charged with iron ore and limestone in the blast 
furnace which produces liquid iron. referred to as hot 
metal. After desulphurization and dephosphorization. 
the hot metal is charged into a basic oxygen convener 
where it is blown with oxygen to remove carbon and 
produce liquid steel. A typical batch size at this stage 
amounts to about 300 tonnes. In most modem steel 
plants the liquid steel is treated at a secondary 
steelmaking station where it is degassed. refined. 
stirred and adjusted for temperature prior to casting 
by means of continuous casters. At this point the steel 
first takes its shape and is cast into slabs (for rolling 
into flat products such as wide strip), blooms (for 
rolling into rails or heavy sections) or billets (for 
rolling into rods, bars and light sections). An inte
grated plant may have all of these facilities, but it is 
becoming increasingly uncommon for it to have only a 
bloom and billet casting plant. This is because of 
competition from the second main steelmaking pro
cess route, known generally as the mini-mill. 

Mini-mills. A mini-mill produces bloom and billet 
through a very different primary stage. It uses scrap as 
its main raw material, and melts it in an electric arc 
furnace, refines it in a secondary stcclmaking plant 
where appropriate, and casts again through continuous 
casters. They are far less capital-inten~ive than inte
grated plant~. and the capacity of a single mini-mi!! 
plant would typically be up to 1 million tonnes per 
year. Mini-mills started to compete in the lower end of 
the market, producing reinforcing bar for concrete 
where quality requirements were low and scrap was an 
adequat~ raw material, and an area in which they 
continue to concrntrate very successfully. So success
ful have they been that the integrated plants have been 
largely squeezed out of this market sector. They have 
been built at relatively low capital cost in regions of 
good scrap availability and have served a localized 
market. Integrated plants have found these conditions 
hard to match, and have in many cases been forced to 
abandon the rebar market. In the United States, mir,i
mills have made the most significant impact, but in 
Europe they have also had considerable influence. 

It is interel>ting to note that in those countries where 
the mini-mill might have been expected to make a real 
contribution to national infrastructure, that is, where 
there has been a rapid expansion in building and low 
capital availability, as in developing countries, it has 
been unable to capitalize on its advantages. This is 
because those countries had neither a ready SU!Jply c." 
scrap steel nor a dependable electricity network- -both 
essential for the successful mini-mill. There are ce.-tain 
anomalies, however, as illustrated by the examplt of 
India, where the state-owned integrated planb ha,( 
been losing money for years. They have been using 
out-of-date plant, resulting in low productivity and 
poor quality. There has br,en a demand for rebar and 
light section~ from the building industry, and it might 
be expected that the mini-mill formula could have 
filled a need. Mini-mills were built in many locations, 
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but they competed for the limited scrap supply and 
the power grid was insutliciently reliable to provide 
the electricity to dri\·e the furnaces. The scrap problem 
was then met by a new development called direct
rcduccd iron. This is a solid charge material suitable 
for arc furnaces and produced from lower-grade iron 
ores and coals (or natural gas). Since India has l.uge 
reser\"es of both low-grade ore and coal. the condi
tions would seem right for the rroduction llf direct
rcduccd iron as the feedstock for the arc furnacc:s. 

In general. the establishment of direct reduction 
plants (notably the pilot and demonstratior. plant for 
the production of sponge iron. establis'"ed with 
UNDP and UNIDO co-operation. and other plants 
which followed) could be considered a step in the right 
direction. using low- or non-coking coals. In some 
other countries direct-reduced iron has also been 
successfully exploited. In Venezuela. the huge natural 
gas fields are being exploited to reduce iron ore into 
direct-reduced pellets for export. and in South Africa 
coal-based direct-reduction technology has been refined 
to the point where it is operating successfully. A very 
specialized production technique in New Zealand has 
also pro\"cd to be technically feasible. although com
mercial problem;; hnc plagued the new plant of New 
Zealand Steel. In Europe and the United States. 
direct-reduced iron is not produced. nor is it used in 
any quantities. since scrap is readily available at 
com~titi\·e prices. It is interesting to speculate how 
Ion~ this will remain the case. since the choice of raw 
materials for use in mini-mills is largely an economic 
matter. 

Howe\·er. direct-reduced iron docs ha\·e a quality 
advantage over scrap. and there is currently a trend. 
especially in developed countries. for mini-mills to 
move up-market in their product range. and to do so 
they rely on a better quality of feedstock material. 
This can either be more highly segregated scrap. at an 
increased cost. or direct-reduced iron. One mini-mill 
in the United States is being watched \·ery closely. It 
will be the world's first mini-mill to make flat 
products. pre\·iously the sole domain of the integrated 
producers. This plant will be melting scrap in addition 
to direct-reduced iron imported from Venezuela. 

The electric arc furnace method is used to produce 
not only basic steel grades. but also many special 
engineering and tool steel grades. as well as stainless 
steels. The reason for this is that batch sizes tend to be 
smaller, and the mini-mill concept is able to provide a 
more flexible service. In the case of special grades, 
scrap selection becomes even more important, and 
secondary steelmaking, sometimes referred to as ladle 
metallurgy, is a vital and integral part of the process. 
Some very specialize<! remelting techniques are also 
used to produce high-quality. high-alloyed ingots and 
billets for special forging applications. This market 
could not be more different from the rebar market, 
and yet it is frequently included in steel output 
statistics. 

In addition to the above-mentioned method~. there 
are many hybrid operations which involve mixtures of 
technology either to suit local conditions or as a result 
of historical development. These occur particularly in 
developing countries, although in the South the very 
latest dedicated. integrated and mini-mill plants fre
quently exist. using stale-of-the-art technology supplied 
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by traditional steel producers such as those <lf the 
Federal Republic of Germany. Ja?an. l'nited King
dom or United States. Open-hearth furnaces are 
scarce amo11g developed market economies. but in 
Eastern Europe and the USSR they still provide up lll 
half of total production. 

Z. Trad~ and uclurology 

Tables IV. IJM and 139 show how Japan led in 
world steel exports in 19M7 and China and the United 
States led in imports. Intra-EEC trade is high. 
according to table IV.140. which also show-; the high 
exports from Japan to China. the Republic of Korea 
and other Asia.1 countries. North America is a large 
recipient of exports from the EEC and Japan. OECD 
trade data are gi\·en in table IV. I ti. 

The decade of hard times which the steel indu~try 
has recently pulled through pro\'ided a stimulus to 
research and de\'elopment work on new. eaergy
saving. en\'ironmentally acceptable technologies. The 
result has been a cleaner and more dynamic. market
led steel industry. 

(a) Process control 

The introduction of reliable automated process 
C<'rttrol equipment has had an enormous impact on all 
st? s of the steelmaking process from blast furnace 
operation right through to rolling mills. Without 
modern process control equipment other ad\'ances 
would have been impossible. For the integrated plant. 
in particular. the concept of ··hot charging.. has 
become commonplace in the past five years. The 
technique seems obvious. It is a method of maintaining 
the heat in the cast slab. bloom or billet. in order 10 

reduce the energy input at the reheating furnace prior 
to hot rolling. At the same time. it decreases the 
amount of energy consumption and work in progress. 
speeds production and reduces capital plant req ;re
ments. The disad\·antage is that it is difficult 10 use 
since it allows for no error in scheduling and is \·ery 
demanding in terms of machine reliability. In theor~· 
there is no allowance for buffer stocking. although in 
practice there is always a degree of buffering and an 
element of reheating. Hot charging itself has degrees 
of refinement depending on the ac1ual operation. and 
the l'ltimate \·ariation inrnlves hot direct charging 
with no cooling down or reheating allowed at all. This 
would not be possible without complex central control 
on all item-. of equipment throughout the steel plant. 
The newest integrated plant in the world at Kwangyang 
in the Republic of Korea has been designed for hot 
direct charging of slabs into the rolling mill. Older 
plants often have difficulty with the plant layout. 
necessitating the transport of hot slabs o\'er some 
diMance without significant loss of tempera1ure. Nippon 
Steel in Japan and others have made great advances 
with this method. 

(b) Oirt•ct linl:ing 

Hot charging is just one form of direct linking. The 
concept can also be applied lo other st· ges in the 
steclmaking process. which has always he ~n regarded 
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Table IV.138. Major exporters and i11POrtera of ateel, 1917 

lank Country Total lank Country or area Total 
exports imports 

(•ill ions (all lions 
of tonnes) of ton.'les) 

l Japan 25.2 1 United States 18.7 
2 Genaany, Federal 2 China 14.5 

Republic of 18.9 3 Germany, Federal 
3 Belciua and Luxeabourc 12.4 lepu!IUc of 12.5 
4 France 11.0 4 USSR 10.8 
5 USSR 9.2 5 France 1.5 
6 Italy 7.2 6 Italy 7.8 
7 Brazil 6.5 7 Geraan Democratic Republic 5.5 
I United l'.lnadoa 6.5 • Japan 5.0 
9 Republic of [orea 6.1 9 United Unadoa 4.4 

10 lletherlanda 5.2 10 lletherlands 3.1 
11 German De1111cratlc Republic 4.1 11 Bel&ilD and Luxeabourc 3.1 
12 Spain 4.1 12 Taivan Province 3.5 
13 Canada 4.2 13 Republic of [orea 3.5 
14 Czechoslovakia 4.1 14 Turkey 3.5 
15 loaania 3.1 15 Canada 2.8 
16 Austria 3.1 16 Rona lone 2.6 
17 Sveden 2.9 17 Spain 2.4 
11 Turkey 2.1 11 Thailand 2.2 
19 South Africa 2.6 19 Switzerland 2.2 
20 Poland 2.3 20 India 2.0 

~": International Iron anj Steel Institute, W!l[ld litcd ID El&llrt:I 
(Brussels, 1919). 

Table IV.139. Major net exporters and iaportera of ateel, 1917 

lank Country Total net lank Country Total net 
exports•/ or area imporul!I 

(all lions (•llllons 
of tonnes) of tonnes) 

1 Japan 20.2 l United States 17.6 
2 Bel&iua and Luxembourg 11.6 2 China 14.4 
3 Germany, Federal Republic Of 6.3 3 Taivan Province 2.4 
4 Brazil 6.0 4 Thailand 2.1 
5 Czechoslovaxia 3.5 5 India 1.9 
6 Republic of [orea 2.6 6 Hone ICona 1.1 
7 France 2.6 7 lli&eria 1. 7 
I South Africa 2.S a USSR 1.5 
9 Spain 2.3 9 Switzerland 1.3 

10 loaania 2.3 10 Saudi Arabia 1.3 
11 United Uncdoa 2.1 11 Al&eria 1.3 
12 Auatria 1.9 12 Malaysia !.2 
13 Canada 1.4 13 Sinaapore 1.2 
14 letherlands 1.4 14 Philipph. 1.1 
15 Poland 1.1 15 Greece 0.9 

~: International Iron and Steel Institute,~ .•cl ID fi&urcs (Brussels, 
1919). 
1/ Exports ainus iaports. 
JI/ Iaports •inus exports. 

as a batch process. Today continuous casting is 
universally applied, and ho! linking has joined the 
easier 10 !he ho! mill in a continuous link. Upstream 
!he sleclmaking process remains a batch process in !he 
basic oxygen furnace converter, and looks 10 remains 
so for 1he foreseeable future. However, basic oxygrn 
furnace plants often operate 1wo out of three vessels al 
a 1imr (wilh one down for maintenance), and can 

therefore effectively supply a continuous batch now of 
steel 10 !he casters. Downstream, however, real 
progress is being made in 1he cold mill. Linking of 1he 
stages of pickling, cold rolling, anealing, temper 
rolling and even strip processing such as slining and 
shearing is now practised in some European mills. 
Thi~ avoids in1ermedia1e decoiling and coiling, save~ 
lime and energy and is able 10 prnduce a more 
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TAble IY.140. World st.el trM. llilr al'ft, 1987 
(Millions of product tonnts) 

bportiM CDl!!!lry, !'19jgn or tcOll@iC 9rgupj119 l11POrt i119 covntry, 
...gion or ttonClllit 
grouping 

EEC Other Vestem North Latin Afdca Vestem Japan Other Oceania Eastem Europe Total 
Europe .._rica Merica Asia Asia and USSll l11pOrts 

EEC 36.5 5.3 0.2 0.9 0.3 0.3 0.3 3.6 
Other Vestem Europe f..9 1.8 0.7 0.5 0.2 0.1 2.2 
North Allerica 6.9 1.3 4.0 2.6 4.4 1.8 0.2 0.3 
Latin -..ric& 1.8 0.1 o.c 0.8 0.1 0.8 1.0 
Africa 2.7 0.3 0.1 0.2 l.C o.s 0.6 
Vtstem Asia 1.3 o.8 0.3 0.1 0.6 0.9 0.9 0.1 1.5 
Japan 0.1 0.3 0.9 0.1 3.0 0.1 0.5 
Other Asia 3.4 0.9 0.5 z.c 0.4 9.4 I.~ 0.4 2.1 
Oceania 0.1 0.2 0.11 0.1 0.2 
Chi II& and a--
cratic People's 
Republic of Korea 1.4 1.0 1.2 0.1 5.9 2.2 0.3 3.0 

Eastern Eur~ a'ld USSR 6.S 1.8 0.1 2.0 11.0 

Tota 1 ••ports 67.6 13.6 S.2 10.2 3.1 0.6 25.2 9.5 1.4 25.8 

~= International Iron and Steel Institute. 

Table IV .141. OECD ateel illporta and ezpo:r-ta, 1987 and 1918 

Co\Dltry, region or 
econoaic 1rouping 

Imports of steel mill products Exports of steel mill products 
1987 Estimated Estimated 1987 Estimated Estimated 
c106 perr.enta1e percentage inaot percentage percentage 

tonnes) change change equi- change change 
1987-1988 1988-1989 valent 1987-1988 1988-1989 

EEC 10.56 l 30.57 -1 
Other Western Europe 12.21 8 13.61 10 

Auatria l.16 11 3.06 4 
Svit:z:erland 2.16 5 0.86 30 
Finland 0.81 7 l l.53 7 1 
Rorvay 1.10 -5 5 0.76 5 -5 
Sweden 1.9~ 7 -4 2.86 6 -7 
Turkey 3.46 2.81 
Yugoalavia 1.58 1.73 

United States 18 .10 8 -7 1.04 65 -25 
Canada 2. 74 17.5 -25 3.79 -10 4 
Japan 4.97 50 25.12 -6.9 
Auatralia 0.91 44.7 1.32 -29.2 -4.9 
Rev Zealand o.53 -25 0.14 130 

OICD Total 50.02 11.5 75.59 -1 

~: Organisation for Economic Co-operation and Development, Press release 
A(89)4 (Paris 1989). 

(c) Moving away from coal 

47.C 
12.C 
21.5 
s.o 
5.8 
6.5 
5.0 

20.7 
1.4 

15. l 
21.4 

162.2 

consistent, and therefore more quality-controlled, 
product. The dream of a fully continuous integrated 
plant may ue some years away yet, but the advances 
of recent years using modern prncess control equip
ment lead some to suspecl 1hat ii is possible to achieve 
an automated plant in which the total time to produce 
strip steel from iron ore is reduced from two or three 
weeks to just a few hours. 

The coke ovens are essential for running a blast 
furnace, but they are peripheral in that they only 
make the fuel 10 drive the blast furnace and to reduce 
the ore. They are expensive. have limited lives and 
need careful designing to avoid environmental pro· 
blems. They also need expensive metallurgical coal to 
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com·ert to coke. lronmakers have mel this problem in 
the following three ways: 

(a) By de\·eloping techniques lo extend coke oven 
life using hot refractory repair methods. thereby 
reducing the need for new capital investment; 

(b) By developing methods of reducing the demand 
for coke in the blast furnace. u;;ing granulated or 
pulverized coal injected through the blast furnace 
luyeres; 

(c) By working on new smelting reduction tech
niques which use cheaper quality coals and ores to 
produce hot metal. 

The first two methods have become common 
practice in ironworks and steelworks in Japan and 
other developed market economics. and most of the 
major companies have been involved lo some extent in 
the third method. To date prototype and pilot plants 
abound but onlv in South Africa has smelting 
reducti~n been tried on a commercial scale. Early 
problems with the plant arc now being overcome. and 
the next year or two will probably bring an increase in 
the use of these processes on a small commercial scale. 
This could be of vital interest to developing countries 
where coal and ore qualities are inadequate to meet 
tile needs of the traditional blast furnace. Capital costs 
are lower. there is no demand for reliable electricity 
supply. and product quality should be good. For 
developed countries. where output is high. these 
smelting reduction technologies are unlikely to meet 
the huge capacities of blast furnace production, but if 
thev can be scaled up i'l time to meet the next round 
of ~ajor investment in coke oven facilities. then they 
will have a promising future. Steelmakers in developed 
countries certainly hope so. 

The technique of coal injection is now being widely 
used, and replacement ratios of up to 120 kilograms 
per tonne of hot metal have been achieved. The coal is 
used as a fuel and reducing agent. but has non: of the 
structural properties of the cokt: in a blast furnace 
stack. which allows a permeable burden to be main
tained. Interestingly. the technique has been developed 
separately in China, where it is probably more widely 
used than elsewhere, but other developed countries are 
catching up and reaping significant benefits. 

(d) Ne1r steelmakinx technologies 

Pulverized coal also finds increasing application at 
the steelmaking stage, in converter •essels. electric arc 
furnaces and in recently developed specialized tech
nologies. h is an energy source used to increase the 
scrap melting potential of converters (which are 
limited to around 25 per cent scrap under normal 
conditions), and to reduce electrical energy and 
electrode consumption in arc furnaces. The applica
tions have made technologists realize the possibilities 
of hybrid systems which rely neither on electricity nor 
on a hot metal supply, and merely inject oxygen. coal 
and perhaps other hydrocarbon fuels in order to 
provide decarburization and melting energy in on~ 
move. In addition. one such system incorporates scrap 
preheating to further reduce total energy consump
tion Once again these steelmaking technologies are of 
great interest for developing countries which have the 

required raw materials. since they are flexible in their 
melting programmes. 

The electric arc furnace itself has been the subject of 
much research and is now a highly tuned primary 
melting vessel with producti\·ity figures which 111;ould 
have been unheard of just a decade ago. Interesting 
ideas for direct current furnaces and plasma furnaces 
have recently emerged. and these may find success 
in particular applications. Continuous steelmaking 
through an electric arc furnace is now in commercial 
use in the United States. with scrap preheating as an 
integral part. 

(e) Thin slab and strip casting 

The impact made by mini-mills on the integrated 
plants has been described in connection with the 
market for long products. Very recent developments 
now extend the possibilities for mini-mills to encroach 
further on the integrated industry and to produce flat 
rolled products. This development is known as thin 
slab or strip casting and is a technology whereby the 
casters make a product which is far nearer to the 
finished required shape than the traditional casters. 
Thin slab down to 25 millimetres and strip down to 
3 millimetres is now being cast directly. and the rolling 
mill requirements have been accordingly reduced. For 
metallurgical reasons, some ro'ling is necessary in 
order fully to exploit the properties of the materials. 
but the traditional and expensive hot mill will no 
longer be necessary. The massive capital cost involved 
in building a hot strip mill will be removed and the 
mini-mills will break into the market for flats. They 
will still have to address the raw material (scrap) 
quality problem already discuss.:d, but with careful 
scrap selection and judicious use of direct-reduced 
iron this can be overcome. Initially. mini-mills pro
ducing flats will not encroach on the hign-quality end 
of the market. Integrated plants will also be able to 
benefit from strip casting technology if speeds can be 
made sufficiently high. It has taken many years for the 
conventional continuous casters to reach their current 
stage of sophistication. speed and quality production. 
It is difficult to forecast when. if ever. strip or thin
slab casting would take over completely. 

(f) Environmental control 

Environmental control is playing an increasingly 
important role in both developed countries and NICs. 
5teelmaking has an image of being a dirty industry, 
but that is now a thing of the past. New steelworks 
more closely resemble chemical production plants 
than their predecessors. Up to 20 per cent of total 
expenditure on a greenfield steelworks is made on 
environmental control equipment. In many cases there 
is an energy payback as well, since recovered dusts can 
be recycled and recovered off-gases are now being 
used as valuable fuel instead of being flared off as 
before. In existing plants the problem is more complex 
since environmental control is viewed as a non
productive expense. but in developed <:ountries in 
particular the legislative requirements arc such that a 
steelmaker can be forced out of business if he does not 
conform to pollution control regulations. Developing 
countries often have less strict requirements. 
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J. F•tar~ trnds 

This re\·iew should serve to illustrate that statistics 
alone cannot explain what is happening in the steel 
industry world-wide. The di\·ersity of technologies and 
the fact that steel is only· a raw material for another 
manufacturer adds considerable complications to the 
interpretation of statistics. Although 191{~ was a gc~ 
year world-wide for steel. it was probably not the 
beginning of :i strong upward !rend. Capacity utiliza
tion was high following a dt.-cade of rationalization 
and diversification for some of th.: larger companies. 
The achic\·ements of the Republic of Korea stand out 
from the rest. but arc seen as part of a burgeoning 
local economy. China continues to show strong 
growth, with no let-up in sight. but consumption per 
capita is still a fraction of that experienced in 
developed countries. Latin America will remain dcbt
riddcn and a victim of current high interest rates. but 
st.:d consumption will probably grow none the less. 
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 rationalizations and many observers sec 
increasing internationalization as Europe breaks down 
boundaries and further increases competition. In the 
meantime. the need for modernization in Eastern 
Europe and the USSR seems to be greater than ever 
before. 

K. Footwear (ISIC 342) 

Developing countries are a step ahead in shoe production. 
Which ones will sustain the momentum?* 

/. Production, consumption t111d trad~ 

Simplified shoemaking is a relatively straightfor
ward operation and, inevitably. attracts considerable 
interest from low-labour-cost countries wishing to 
industrialize, particularly in labour-intensive employ
ment. From 1978 to 1987 there was a continuing and 
significant shift of shoemaking on a global scale from 
developed to developing countries. For example. in 
1978 developed market economies accounted for 
around 25 per cent of world shoemaking and devel
oping countries 75 per cent (sec figure IV.33). By 
1987, the shares had changed to 18 per cetu and 82 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 50 per cent, while Eastern Europe and 
the USSR. Western Europe and North America have 
seen their combined share reduced from 47 per cent to 
36 per cent. 

The major changes over the period have been for 
four countries or areas to register substantial increases 
in shoemaking. Brazil, China. Taiwan Province and 
the Republic of Korea have all registered increases of 
over 200 million pairs, while Italy, Portugal, Thailand 
and Yugo .. lavia have all experienced increases of over 
50 million pairs each. At the other end of the scale. the 

•Thi\ ar1icle i\ ba,ed on lhe cnntribulion of lain llowae, 
ln1erna1ional f.dilnr of Wnrld fim::.,•ar. 
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United States has seen its shoemaking dccrea~ by 
o\·er 200 million pairs. and France. Federal Republic 
of Germany and United Kingdom ha\·e also registered 
significant dc.:rcascs. Table IV.142 shm1•s China as 
the leading producer in 1987. with 1.9 billion pairs. 
followed b)· the USSR with 1.05 billion pairs. 
Table JV.142 also shows clearly the dominance of 
Asia in world shoe production. with nearly half llf 
total output. 

Table IT.142. Leadlq f-tvear proclacera1 1917 
(Ktllions of pairs) 

Country, realon or 
econOlllc aroupina 

China 
USSR 
Tdvan ProYince 
Brazil 
Republic of ~orea 
Italy 
Japan 
India 
U;\lted Stat•.s 
&>.•co 
Spain 
France 
Poland 
Turkey 
Thailand 
United ICiqdom 
Yuaoalavia 
R-la 
Pakistan 
CzechosloYaltla 
Ron& Kone 
Indonesia 
Genaan Daiocratic Republic 
Portuaal 
Cer11any, Federal Republic of 

EEC 
Western Europe (non-EEC) 
Eastern Europe and USSR 
Korth and Central America 
South Allerica 
Aala 

Total vorld !ootvear output 

~: Footwear Technoloay Centre, 
W9rld Fovtvear fttrket1 1989. 

Output 

1 903 
1 052 

103 
592 
534 
456 
409 
390 
291 
243 
190 
113 
163 
151 
147 
125 
122 
121 
120 
119 
101 

92 .. 
10 
79 

1 169 
1 214 
1 756 

629 
146 

4 922 

10 536 

So far as consumption of shoes is concerned. Asia 
and the Middle East are in the lead (table IV.143). 
although in terms of pairs per head, European 
countries dominati: (table IV .144 ). 

In recent years. the shift in shoe manufacturing 
within Asia has shown a clear trend with production 
of simpler i;tyles of shoes moving offshore from 
countries or areas such as Hong Kong. Republic of 
Korea, and Taiwan Province, to China, Thailand. and 
even Indonesia. as manufacturing gravitates to lower 
labour cost producers. India should figure within this 
scenario. bur has yet to exploit' its undoubted potential. 

Taiwan Province is moving into leather footwear to 
increase unit prices, both as a hedge against pairage 
quotas but also because of its higher manufacruring 
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Figure IY.33. World production ol lootweer by region. 1971md1987 
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Sourctr Footwear TechnOiogy Centre. World Footwear Marlr•rs 1989 

Table IV.143. Conamlpti- of aboea 
by rqlon. 1917 

Region or 
economic groupina 

EEC 
Won-EEC Western Europe 
Eastern Europe and USSR 
Worth and Central America 
South America 
Asia and the Middle East 

Milliona of pairs 

1 426 
1 581 
1 733 
1 777 

704 
3 560 

~: Footwear Technology Centre, 
World footwear Markets 1989. 

Table tV.144. Per capita conaumption 
of llhoea. 1917 

Country. area or 
economic aroupin& 

Pairs per head 

Switzerland 6.4 
France 6.0 
United States 5.6 
Genaan Democratic Republic 5.4 
Geniany, Federal Republic of 5.2 
United Kinadom 5.0 
USSR 4.2 

~: Footwear Technoloay Centre. 
H2.clt [ootyear Markets 1989. 

costs. The area is also keeping an interest in lowcr
priccd products not orly within its own industry. but 
also through developing offshore manufacturing in 
China. Indonesia or Thailand. 

The year 1987 will probably be remembered most of 
all for the continued rise of China as a major c"portcr 
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drawing in European and North American know-how 
as well as East Asian companies from Taiwan 
Province. Japan. Hung Kong and the Republic of 
Korea to help in shoemaking, particularly in sports 
styles. During 1987. Taiwan Province continued to be 
the world's largest footwear exporter in volume terms 
(table IV.145). followed by the Republic of Korea. 
Italy and Hong Kong. As indicated in a separate 
section on Taiwan Province, production may have 
peaked and exports started to weaken in 1988. Other 
significant factors in the year were the continuing 
depression in the Italian footwear industry, largely 
fostered by the weak United States dollar. the continued 
lack of protection for North American producers and 
the rise of Thailand as an alternative source of low 
cost footwear. That low-labour-cost prcduccrs such as 
Greece and Turkey have not exploited :heir proximity 
to the European market more effectively is surprising. 
Leading im!Jorters (table IV.146) arc headed by the 
United States. which suffers internally from fierce 
overseas competition. 

Table IV.145. Ladlna footwear aporten. 1917 

Country, realon or 
country aroupina 

"illlona of pair• 

Taiwan Province 
Republic of lorea 
Italy 
Ro111 Iona 

nc 
Ion-EEC Weatern lurope 
laatern Europe and USSR 
lorth and Central Allerica 
South Allerica 
Aala and th• Middle laat 

IAiliu: rootVHr Technolo&Y Centre, 
Vprld lpotyear llark•t• 1919. 

744 
411 
314 
332 

701 
733 
111 
26 

157 
1 144 
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COUlltrJ, rqlOD or 
ec-lc aroaplq 

llllllons of patra 

Dlllted State• 
Jloa& hi& 
c:era&Q, Federal Republic 0€ 
France 
UD.lted r:tna•
Japan 
USSR 

EEC 
llon-EEC Western Europe 
Eastern Europe and USSR 
llorth and Central America 
South Aaerlca 
Asia and the Riddle East 

~: Footvear Technolou Centre, 
World F00tvcar &rltcta 1919. 

(a) Exchange rates 

931 
273 
304 
206 
171 
136 
135 

951 
1 100 

151 
1 174 

15 
412 

The effect of fluctuating exchange rates during the 
past few years has had a profound influence on the 
sourcing of footwear. It is, perhaps, the unpredict
ability of these changes that has been panicularly 
disturbing. Countries and areas that have been linked 
to the US dollar, such as Taiwan Province, were able 
to take advantage of their favourable position with the 
United States relative to countries such as Italy and 
Spain. The cost of Italian shoes in the United States 
has increased considerably, and Italian losscs in recent 
years can be mainly attributed to their downturn in 
the United States market. At the same time, they were 
able to retain their position with their leading EEC 
customer-the Federal Republic of Germany-because 
they did not have a problem of an unfavourable 
movement in exchange rates. 

Some would argue that over a period, rates will 
move both ways and bring advantages and dis
~dvantagcs. However, the Italian industry seems 
convinced that it has now lost the lower price market 
in the United States forever as a result of currency 
fluctuations and will, in future, have to concentrate on 
higher-quality footwear where cost is not such a 
determining factor. Therefore, a more lasting effect at 
least in this panicular market sector may well be 
possible. 

Even Taiwan Province and the Republic of Korea 
have experienced problems with the movement of the 
Taiwanese dollar and the w.>n against the United 
States dollar. Such volatility in currency movements 
makes it difficult to plc.n ahead for both buyers and 
sellers. especially when so many other factors arc 
involved. 

(b) free trade and protectionism 

The dcclirac in the footwear industries of developed 
countries was almost universal in 1987, with European 
co11ntrics particularly badly hit. France and Italy filed 
claims for restricting imports from the Ea!it Asian 
volume produccr!i, and their lead could well be 

296 

11 I II II I 1111 

followed by a blanket coverage for the EEC in 
general. 

The United States' footwear industry has long been 
accustomed to fighting a (generally) losing battle with 
the President of tile United States for protection of the 
industry. Before leaving office in early 1989. the 
former President once again used his veto to block 
mo\"CS for protection of the United States foot,.ur 
and clothing industries. It is doubtful whether the new 
President will radically change things. 

Two interesting developments in the area of free 
trade arc the proposed free trade agreements between 
Canada and the United States and the EEC single 
mark~t scheduled for 1992. Only four sizeable markets 
(over 100 million pairs) may be said to be relatively 
open-United States, United Kingdom, Federal Repu
blic of Germany and France. USSR impons arc 
essentially only from other CMEA countries and 
Japan's only from neighbouring East Asian countries. 

2. u"°"' costs 

The advantage achieved through lower labour costs is 
a determining factor in sourcing of footwear. A pro
duct such as spons footwear, involving approximately 
75 operations in manufacturing, will inevitably move 
to countries with lower cost structures. It is becoming 
ever more difficult to make these products (other than 
very high performance products) in Europe, the USSR 
and other countries. Spo:ts companies, such as Nike 
and Reebok, either produce virtually everything in 
East Asia, or like Adidas, Puma and Simod, arc 
increasingly moving in that direction, although Simod 
perhaps relics more on Eastern Europe and the USSR 
and other countries. 

However. as economics become more industrialized 
their wage levels increase. Taiwan Province and the 
Republic of Korea arc now looking to produce highcr
qulity goods. as they can no longer compete with the 
wage levels in China. Indonesia and Thailand. This is 
rather disturbing. as it is reported that from at least 
10 to 15 per cent of the work-force in the Republic of 
Korea is aged 16 or under. Brazil, traditionally thought 
of as a fairly low-cost producer. is also looking at lowcr
cost countries. For instance. Vulcabras. a leading shoe 
producer. has entered a joint \.enturc agreement in 
China. 

The effect of labour costs can be seen by the 
requirement for manufacturers to complement their 
domestic production of higher-quality goods by esta
blishing production units in nearby countries with 
lower costs (if available). These arc needed to produce 
the lower quality volume output or to carry out 
!it itching and cutting operations. In thi!i way. the 
Federal Republic of Gcrma •• y makes use of Portugal. 
as France make!> use of North Africa, the United 
States of Puerto Rico, while Hong Kong, Japan, 
Republic of Korea and Taiwan Province arc now 
u!iing China. Thailand and Indonesia. 

J. Tll1 11u of t1cllno/ogy 

Developed countric~ arc continually looking for 
!iolution!i to combat 1hc !iccmingly cndlc~!i flood of 
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impons from lo•·er-labour-cost countries. These solu
tions include. at \·arious times. forms of protection. 
imprO\·cd marketing. emphasis on special footwear or 
high qualit~· footw-car. superior design or craftmanship 
and the use of ad\·am.-cd forms of technology. A1>3n 
from the last consideration there ha\·c been problems 
•·ith the other solutions. Protection is not an option if 
GO\·emmcnts arc committed to free trade. Aggrcssi\·c 
marketing has tended to be carried out by companies 
using lo•·-cost sourcing; for instance. spons footwear 
companies such as Reebok and Hi-Tech. and distri
butors such as Wonman International. Special or 
high-quality foot1A.·car docs indeed fit in •ith the 
concept of what high-labour-cost countries should 
produce. but is. by its \·cry nature. a restricti\·c 
market. 

Superior design no•·adays can be at the end of a 
terminal or telefax. and the craftmanship gap may be 
narrowing. This is because skilled workers in dc,·clopcd 
countries arc retiring and not being replaced. while the 
lc\·cl of skill. c\·cn if relatively low in countries such as 
China and Thailand. has improved in the Rca:ublic of 
Korea and Taiwan Pro,·ince with the co-operation of 
companies from de,·cloped market economics. 

The usc of modem technology. on •nc other hand. 
is said to benefit dc\·clopcd countries almost cxclusi\ elv. 
because there is less need for de\·cloping countries io 
reduce their labour resources. The question is rather 
one of the extent to which the use of technology 
makes dc\·eloped market economics more competiti\·c. 
Docs it bridge the price gap to such an extent that 
buyers will switch sources? On a purely price com
parison. it is doubtful whether the price difference 
between the •.-cry low-cost producers and those of the 
United States or the Federal Republic of Germany. 
for example. can be totally bridged. even with the help 
of the most advanced technologies. Price alone will 
therefore not be sufficient 10 stimulate the use of 
ad\·anccd technology. Other factors must come into 
play. such as the ability 10 deliver first orders and 
repeats before the competition from overseas. Tech
niques such as ''just-in-time·· production methods arc 
designed to do this. in addition to providing other 
ad\·antagcs such as better quality control. reduced 
rejects. lower stocks and reduced space requirements. 
Indeed. higher quality production is a major ingre
dient in the success of developed countries. They 
should be able to ensure that the use of technology is 
instrumental in giving them an edge in quality. grc:.itcr 
accuracy. reduced complaints and a shorter time for 
replacements. 

The use of the Japanese inspired "just-in-time'" or 
"quick response" techniques in shoemaking has been 
more widespread in English-speaking countries such 
as Australia, the United Kingdom and the Uni:cd 
States than elsewhere. Although there is a good deal 
of interest in the technique in Europe, it has evoked 
lilllc enthusiasm. The average Italian or Spanish 
company could claim that it is alrcadv flexible and 
able 10 prnducc quickly. The technique is.not applicable 
for all types of footwear, and some factories run it for 
some lines only. 

Automatic stitchers and other computer-controlled 
machines have certainly come into prominence in 
shoemaking in the 19KOs but do not have the potential 
to revolutionize factories to the c"1cn1 that(" AD/CAM 
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an.i computer integrated manufacturing do. CAD 
systems arc u'llilable in two- and three-dimensional 
\·ersions. although the use of the design facility on 
these systems has not been taken as far as it could be. 
Although the return on im·cstmcnts may be difficult 
to quantify. there arc ad,·antagcs in speeding up the 
pattern grading and CUiiing process while reducing or 
eliminating the cost of press kni,·es and sample 
production. O\·er 200 s~-sterns hne already been sold. 
mainly in the United States and Europe. IA>·ith France 
and Italy ha\'ing the largest number of systems. fa-en 
so. ltalv has less than 20 svstcms for an industrv 
consisti~g oi 9.000 firms. H~wc,·er. there arc ont~
about 160 firms with over 100 employees. hence th~ 
potential is more limited than it •·ould at first appear 
to be. France is in many respects a country that is 
willing to make usc of new techniques and new 
technology. It has about IS systems for an industry of 
370 firms. of which approximately 90 ha\·c more than 
100 employees. 

CAD/CAM use should c"pand funher into medium
sizcd firms. and larger companies. most of •·hich now 
ha,·e CAD systems. can be expected to upgrade into 
three-dimensional or newer system \·ersions. The 
rcall) interesting dcvclopmcn! will no doubt be 
compute~-intcgratcd manufacturing. in which com
puter-generated data from the design stage can be 
directly input to the production process to provide full 
control o\·cr the machines and operations im·ol\·ed in 
each stage of production. The a\·cragc footwear 
manufacturer in developed countries has a work-force 
of from 100 to 200 employees. It can be expected that 
this figure will drop to 50 or even less b\· the end of 
the century-probably even before. This i~ likely to be 
caused by a combination of funhcr automation and a 
sub-contracting of operations. such as stitching or 
cutting. to external specialists. 

As a first step towards computer-integrated manu
facturing. the links between CAD svstcms and shoe 
machines arc being in\'estigatcd so that.agreed standards 
will facilitate interchangeability. The United Kingdom
bascd Footwear Tcchnolcgy Centre is playing a major 
role in this. II is necessary for such initiati\·cs 10 
receive support and agreement if the industry is to 
progress to the more automated factories of the future 
and to a';oid the problems of divergent standards 
which other indus1rics have had to face. 

Communications. by bringing together the various 
countries of the world. represent an important facet of 
technology. It is increasingly seen that distance need 
not be a barrier. This has implications for the supply 
of footwear. Companies which work on an internatio
nal basis, such as Adidas. Bata and Reebok. can more 
easily communicate between their \·arious plants and 
designs can be speedily transmiucd. There is little 
evidence 10 suggest that improved forms of commu
nication have a direct effect on determining the 
location of footwear manufacturing. but they arc 
likely to reinforce trends already in evidence. 

4. Libly f 11t11u trrnd., 

The industry will he watching with interest the 
development of e"isting trends and the likely emergence 
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of others in the next few ye3rs. Some of 1he more 
intcrcsling questions arc as follows: 

(a) Will China continue to be rccepti"·e to outside 
influences. particularly after the recent turmoir~ Wil! 
the tendency of Taiwan Pro\·incc and other East Asian 
giants to source offshore continue? If so. will Taiwan 
Pro\·incc become a quality footwear manufacturer 
!cuing China and Thailand to sub-contract lower 
priced footwear? 

(b) Can Italy regain its predominant position. or 
has it lost the lower-price markets for c\·cr? How will 
the 1992 EEC unification affect trade within and 
outside the EEC? Will trade agreements-bilateral or 
otherwise. as between Car..ada and the United States 
or between the EEC countries-affect the general level 
of trade ,.,·ith excluded panics? Will resources such as 
just-in-time techniques help to stem the flow of 
impons? Can automation in shoemaking be a realistic 
goal and will it help to save the footwear industry in 
developed countries? 

The two issues that will be imponant in the next 
few years will be whether the Republic of Korea and 
Taiwan Province arc able to produce their own brands 
of quality leather footwear. and whether the transfer 
of orders 10 China. Indonesia and Thailand to reduce 
costs and noid tariff and other barric~ in developed 
market cconomi~ will be feasible. At present there arc 
mixed thoughts as to whether the country and the area 
in qucs1ion ha\·c the attitude to quali1y. productivity. 
deliveries and management that will be necessary on a 
long-term basis. The long-term inrnl••cmcnt of the 
Republic of Korea and Taiwan Province in offshore 
locations is likely to depend on whether it is possible 
10 foster the growth of such an attitude. 

For developed countries. only by cultivating an 
improved image and a market recognition of value 
added. and by meeting requirements at the right time, 
in the right size. colour and fit. and at the expected 
price. can they save what is left of their footwear 
industries. They will also need to look at low-cost 
areas to supplement their high quality products. For 
example. an area such as the Caribbean Free Trade 
Zone offers exemptions from taxes and duties for long 
periods or in perpetuity. and often makes available 
rented factory shells in addition to low labour costs. 
In that Zone. a country like the Dominican Republic 
might well be of special interest to countries such as 
the United States or those wishing to export to the 
United States. 

5. Rtctnt dt.,tlopmtnts in stltcttd 
m•jor pro•cing coutrits t111d •rt•s 

(a) Brazil 

Brazil produces approximately 550 million pairs of 
shoes a year, which makes it the fourth largest 
producer in the world. It exports 135 million pairs. 
most of them to the United States. Leather footwear is 
a major component. and only Italy has a more 
impressive export record. About I IO million pairs go 
to the United States. but proposed United States 
sanctions against Brazilian goods arc causing the 
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Br3Zilians to im-cstig:ue other outlets. princip31ly in 
Eur''?C· 

Brazilian exports ha\·c been hindered b~· the Cruzado 
Plan. which consisted of a series of measures designed 
to reduce inflation. In 1987 de\·aluation in rcla1ion to 
the United States dollar was helpful to exporters. bu1 
manufacturers hu·e been under pt-cssure to retain 
their own costs to remain competili\·c. The lifting of 
the price freeze saw price escalation on the domestic 
market and dampened home sales of footwear. causing 
a degree of retrenchment in the industn·. Raw 
material and component costs also rose sharp!;·. 

However. provided that the Brazilians can rcsol\·c 
their trade dispute with the United States and control 
their own economy. the prospects for Brazilian foot
wear manufacturers as producers of medium-quality 
leather foot,.,·ear should continue to be good in North 
America and elsewhere. 

(b) Cirino 

While Taiwan Pro"incc has established itself as the 
leading shoe exporter. China may claim to hnc made 
the greatest progress as .i shoemaking country in the 
past decade. Ii has attracted great interest both from 
o\·crscas suppliers anxious to secure c\·cr cheaper 
sources of supply and also from suppliers of machinery. 
materials, components and technology who sec market 
opportunities in an expanding industry. 

With the greater openness of the Chinese market in 
the 1980s, contact \Ao'-ith developed market economics 
has stimulated both investment and production in 
shoemaking, although there is a danger of expecting 
too much progress too soon. It will take considerable 
time for the country to modernize its shoemaking. 
Howc,.-cr. joint venture involvement with firms of 
Taiwan Province and Hong Kong entrepreneurs pro
vides a basis for the industrialization of Chinese 
shoemaking while meeting quality requirements and 
delivery dates whatc\·cr the style of footwear. 

(c) Federal Republic of Germany 

The Federal Republic of Germany is a major 
footwear consumer and a market that demands high 
quality and good service, second only to the United 
States as an importer. The domestic manufacturing 
industry has been unable to compete with imports and 
now produces less than 100 million pairs within the 
country. Shoe manufacturers of the Federal Republic 
of Germany have long made use of lower wage 
countries, both through setting up their own factories 
or through joint ventures. Austria. for example. has 
for several years been a second home for footwear 
producers of the Federal Republic of Germany. 
Adidas has factories there and Gabor has a larger 
plant in Austria than in its home countrv. More 
recently, Portugal has gained in populari.ty as a 
manufacturing country. with about 12 companies of 
the Federal Republic of Germany opera1ing there. 

The year 1987 was not a good one for the shoe 
industry of the Federal Republic of Germany. wi;h a 
9 per cent decrease in outpu' to 79 million pairs and 
imports up by !4 per ccn1 to 273 million pairs. 
Expons. however. increased by 7 per cen1 to 36 million 
pairs. 
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(d) Franu 

France suffered markedly in 191J7. •·ith production 
down by 13 million pairs to llJ2 million. exports down 
b~- 3 million pairs to 55 million and imports up by 
32 million pairs. making it the third largest foot•·ear 
importer in the •·orld (excluding Hong Kong. which 
is. essentially. a re-exporter). Imports into France 
•·ere particularly strong from China. Republic of 
Korea and Taiwan Pro,·ince at the lo•·cr price lc,·ds. 
and from Italy for the highcr-qualit~· market. 

The strength of the French shoe manufacturing 
industry is in their quality brands such as Cardin. 
Lacoste. Jourdan and Kclian. although those com
panies have also felt the impact of a changing market. 
France. bowc\-cr. is ,;gorously pursuing the moder
nization of their manufacturing plant. particularly 
through automation and the introduction of CAD/ 
CAM s~-stems. 

(c) /1a~1-

Altbough Italy is still the most influential foot•ur 
industry in the ,..-orld through its leading role in 
fashion. its innovati,·c shoemaking machinery and 
comprehensive components and accessories industries. 
it has been beset by major problems during the past 
three years. These have arisen through a downturn in 
overseas markets. particularly in the United States and 
the United Kingdom. coupled with an import surge 
which now claims some 40 per cent of the market. 
Imports. particularly from the East Asia. ha,·c reached 
85 million pairs. 

The problems for llaly in the United States may be 
attributed to exchange rates. in particular an initial 
unfarnur.iblc trend which made it extremely difficult 
for Italy to compete at the lower end of lhc market. 
Rises in Italian inilation and wage rates hnc nol 
helped. It is reported that about 300 firms closed in 
1987. mainly small concerns but including De Rocco. 
the :.econd largest producer. Exports fell by 7 per ccnl 
in 1987 10 380 million pairs. although lhe major 
market. the Federal Republic of Germany. remained 
stable. 

(f) Jfexicfl 

There arc three major shoe production areas in 
Mexico. Leon being the largest. followed by Guada
lajara and Mexico City. Since the recent lifting of 
import restrictions. Mexico has been under pressure 
from imports. But the pressure is turning oul to ha,·e 
a positi\'e .:ffecl on Mexican footwear manufacturers. 

As they saw their domestic market threatened. they 
have made serious mo\·es to become competitive 
internationally. Definite inroads ha,·e been made in 
two directions. First, they became aware that thev had 
to know and respond to fashion trends. Secondly, they 
became more quality-conscious. To help with fashion 
information. a National Fashion Committee has been 
established to supply up-10-date information to shoe 
manufacturers. They hold conferences twice a year to 
highlight trends. 

Mexico claims to ha\'c o\'er 4.500 footwear manu
facturers. broken down a~ follows: 2.200 factories with 
less than IOO workers: I ,HOO factories with between 
100 and 300 workers: and 600 factories with o\'er 

JOO workers. Some S00.000 workers are in,·ol\·ed in 
the foot•-car. tanning and supply industries. of which 
230.000 arc in shoe factories. This number. howc,·cr. 
docs not include people who take uppers home. stitch 
them and return them to the factory the next morning 
for completion. This is common practice i.1 many shoe 
factories in Mexico. 

Mexico produced about 245 million pairs of shoes 
in 1988. including nearly 86 million pairs of mcn·s. 
84 million pairs of "'·omen's and 66 million pairs of 
childrcn·s. About nine million pairs of shoes are 
referred to as unisex. 

Exports from Mexico have been increasing steadily. 
and in 1988 •·ere said to be about 34.5 million pairs. 
Of that total. only 2.6 million pairs were leather. 
30 million •-ere n1bber and canvas and I. 7 million 
were plastic. These were shipped to Canada. Federal 
Republic of Germany. France. Italy. Sweden. Switzer
land. and United States. Mexico has an advantage in 
the Nonh and South American markets because of 
proximity and •-age rates which are lower than many 
in the East Asia. especially Hong Kong. Taiwan 
Province and the Republic of Korea. 

(g) Republic of Korea 

Like Taiwan Province, the Republic of Korea has 
for many years been a volume producer for developed 
market cconomi~. It has been especially prominent in 
the CXPQr: of spons footwear. usually as the producer 
for a prominent name. That situation is now changing. 
The Republic of Korea is beginning to realize that it 
can produce quality products in its o•·n right and w·ith 
its own brand names. The catalyst for change was. 
perhaps. the political unrest of 1987 which had the 
effect of increasing. albeit slowly, the rights of workers 
and also loosening the foreign buyers· control of costs 
and deli,·erics. The won-dollar relationship mo\'cd 
unfa,·ourab!y. workers wages rose by 29 per cent. raw 
material costs increased and mo,·cs were made in 
countries such as France. Italy and the United 
Kingdom to limit footwear imports from the Rtpublic 
of Korea. 

The O\'erall effect was to make the Republic of 
Korea look at lower-cost opportunities for shoe 
manufacture and to consider mal.:ing their own brands 
of sports footwear. As a result, companies ha,·e begun 
joint \'enturcs in China. Indonesia and Thailand. For 
example. Tongyang has a \'enture with Waxon of 
Indonesia to produce leather shoes: Taehwa and 
HS Corporation are establishing plants in Indonesia 
and Thailand: and Sunkyong has a \·cnture with Salim 
to establish a production facility at Cibinang near 
Jakarta. 

Own brands which ha\'c been established by firms 
in the Republic of Korea include Pro-Specs by Kujke. 
Arrow by Sunkyong and Le Caf by Hwa Soung 
Corporation which formerly produced for Adidas. 

Recent strikes and cost increases arc reported to 
ha\'e led to the closure of o\'er 50 companies. but the 
industry is still substantial, with some 220 firms 
employing al least 150,000 people producing 530 mil
lion pairs annually. The Government has recently 
announced that it is providing J.5 billion won lo 
establi~h a footwear ins1i1ute at Pusan. 
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(h) Spain 

Spain. like Italy. has experienced hard times in 
rcccnt ~cars. ~ing hampered b~· an unfnourablc 
exchange rate compared with other competitors. 
Unlitc Ital~·. Spain was able to stabilize its exports at 
I02 million pairs in 1987. although imports hnc 
incruscd from 8 million to 20 million_ Current 
problems affecting the Spanish cconom~· include high 
inOa1ion and wage increases. as "·ell as an ovcr
dependcncc on the U nitcd Stales market and a 
somc..·hat lack-lustre image for quality and marketing. 

(i) Taiwan Pro,·inu 

Following significant growth during the past decade. 
Taiwan Province has become the world's largest 
footwear exporter in volume terms at over 740 million 
pairs annually. However. peak production has perhaps 
been reached as the area stans meeting the type of 
problems experienced by the more mature shoemaking 
countries. A 6 per cent decrease in exports in 1987 was 
followed in the first half of 1988 by further falls in 
eitpons to countries such as the United States. France 
and the United Kingdom. This has been caused by an 
appreciation of the Taiwanese dollar. rising wage 
costs. skills shonagcs and a degree of labour unrest. 

The response of Taiwan Province has been to 
upgrade its production and to look to offshore 
production for lower-cost lines. Various estimates 
have been made of the involvement of Taiwan 
Province in East Asian countries. with repom that 
some 30 companies from the area have signed joint 
venture and similar agreements for footwear produc
tion in China. This number is expected to rise to 
around 100 by 1990. and similar numbers arc quoted 
for Thailand and Indonesia. 

The advantages of this type of arrangement are that 
it allows Taiwan Province to remain competitive while 
making a profit from sub-conlracted work as well as 
circum\·enting restrictions on the import of footwear 
from the area into countril"S such as France, Italy and 
the United States. There is, however, a limita1ion on 
how many Taiwan Province firms can afford to 
pursue this route to survival, and sedition laws still, in 
theory, restrict direct dealing with China. 

One of the Taiwan Province companies successfully 
making use of the lower costs and abundant work
force offshore is Sherwood, an Adidas licensee which 
has invested over I million in a company near 
Bangkok. Thailand. The company. Oriental Sports, 
produces sports footwear. 

The short-term prospects of the Taiwan Province 
shoemaking industry are sombre. At rhe time of 
writing, some 400 firms were reported lo be on short 
time. with a more uncertain future than for many 
years past. However, this has not prevenred the 
industry from looking into the advanrages to be 
gained from using CAD systems in shoemaking and 
from a. lowering of the duty on imported leather \some 
90 per cenr of its leather supplies are imported). 

(j) Uni1'd Kinxdom 

The United Kingdom is one of rhe four major 
importers of foorwear in rhe world. lrs relatively open 
policy of trading and centrali1ed retail sccror have 

JOO 

made it highly accessible: to would-be cxponers. This 
has not helped the domestic manufacturing industry. 
cspcciall~- as United Kingdom producers ha\·c tradi
tionally not been major exporters. Helped by farnur
ablc exchange rates and lower inflation in recent 
years. there has been a steady increase in c.:itports. but 
at around 20 million pairs annually rhis compares 
unfa,·ourably with 1hc import fc,·et. which reached 
178 million pairs in 1987. Production in 1%7 was 
125 million pairs. which is somewhat down on the 
peat level of 200 million pairs reached in the 1960s. 
but shows a degree of stability through the mid-1980s. 
Some sectors, such as women's medium-priced foot
wear. have found greater difficulty than others in 
maintaining their share of the market. 

Quality men's shoes. for example. continued to 
enjoy success at home and abroad. Howe\·er. an extra 
23 million pairs of footwear were imponed. entirely 
due to an upsurge in imports from East Asia. which 
accounted for 50 per cent of the total. 

The United Kingdom footwear industry is in a statt: 
of flux. with major footwear production capacity 
being sold off by retailers. For example. both the 
British Shoe Corporation and the Ward White Group 
have sold their factories_ The Burlington group has 
taken over the British Shoe Corporation factories. 
while a management buy-out at Ward White has 
formed the Shoe Group. 

The latest statistics point to further rationalization 
within the British footwear manufacturing industry 
and a continuing upsurge in shoe imports from East 
Asia. 

(k) United States 

The United States footwear market is the most 
important in the world by virtue of its sheer size and 
sophisticated requirements. The domestic shoemaking 
industry has had major problems in competing with 
impons from all sources. with the production of non
rubber footwear falling in 1987 to 222 million pairs, a 
loss of almost 20 million pairs. It should be realized 
however, that a substantial proporrion of this output 
is made .. offshore". panicularly in Puerto Rico. which 
enjoys lower wage costs and duty-free access to the 
United States. 

Imports actually fell by J million in 1987 to 
938 million pairs, mainly as a result of losses by Italy 
and Spain although imports from East Asia continued 
unabated from Taiwan Province, 434 million pairs; 
from the Republic of Korea, 192 million pairs; from 
China, 48 million pairs; and from Hong Kong, 29 mil
lion pairs. This pressure from imports threarens 
ro further decimate the Unired States shoemaking 
industry. and there have been moves over an extended 
period of time to convince the Administration rhat 
limitations should be placed on rhe volume of imports. 

There is no doubt thar since the ending of the 
"orderly marketing agreements" wirh East Asian 
countries there has been a tremendous upsurge in 
imports. However, United States manufacrurers have 
also had some success. Timberland and other com
panies such as Sebago, Allen Edmonds, United States 
Shoe and Dexrer have enjoyed success in crcaung and 
promoting an image of rhe United Stares way of life 
which hai; rranslarcd into shoe sales in overseas 
markets, including Italy. 
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L. Nrwsprinl aad prialing and wriliag papttS 
(ISIC 34119 ud 341122) 

~~dopiag c:oualrin arr fM"EiBC allHd lotllards 
gtta!rr srlf-s111T~y* 

In this section the: current state: of world-wide: 
markets for nc:wsprinr and for printing and writing 
paper is sun·c:yed and a summary of the outlook for 
the future: prc:~c:nted. It will focus on the: markets in 
Asia. Africa and Latin America. the prospects for 
growth of proouction in these regions and how they 
arc affected by the: m&>in paper-making nations in 
North America and Western Europe. 

A re\·iew of the world·s output of paper a11d board 
is necessary to put these particular markets in their 
context. It is almost certain now that 1988 was the 
sixth record year in a row for the world·s production 
of paper and board. according lo Pulp and Paper 
International. This is the longest record run in the past 
20 years. The same is true for pulp production. 

The current estimate is that 226 million tonnes of 
paper and board were produced world-wide in 1988. a 
rise of 5 per cent from 1987. The forecasts for the 
current year show that yet another record could be set 
in 1989. when. for the first time. production will 
exceed 230 million tonnes of paper and paperboard 
(table IV.147). 

With these basic output figures. it is not surprising 
that many of the other related indicators arc following 
a similar record-breaking path. Apparent consumption 
has led oi.tpul up the same six-year -=equ:ncc; industry 
operating rates remain high; cross-border trade con
tinues to rise: the big bulk products such as newsprint. 
market pulp and kraft liner board ha\·c been doing 
well. 

Generally. booming business has meant good pro
fits. An index of sales and profits of the top 100 pulp
and paper-producing companies in the world shows 
record levels for both consolidated sales and net 
earnings in 1987. Perhaps a new high point was 
reached in the 1988 financial year. The increased 

•UNIOO acknowledges 1he con1rihu1ion of Pc1er Sunon. Edilor 
of Pulp alUI Pap~r fnurna11onal. 

profitability is a key dri\"ing force for both new capital 
in\·c:stmenl in production equipment and in the: growth 
of acquisitions and mergers. At least 19 million tonnes 
per ~car of new paper and board cafacit~ ha\c: a good 
chance of coming on stream during the period from 
1989 10 199:!. This IY million-tonne-per-year projected 
addition of new capacity is 55 per cent higher that the: 
one recorded b~ Capim·c:sl in earl~· 1988. when the 
sun·c:~ co"·c:red the years from 1988 lo 1991. 

The: region showing strongest real growth in both 
consumption and production is Asia. Its share: of total 
world production has been rising steadily. from 20 per 
cent in 1983 to a possible 24 per cent in 1989. At the 
moment its output is led by Japan. China. Republic of 
Korea and Taiwan Pro"ince. One forecast is that Asia 
will be using 76 million tonnes of paper b~· 200 I. more 
than w·ill be consumed in Western Europe. 

Japan makes haif of this contincnfs total output 
and its consumption and output continues lo rise. 
Adding China. the Republic of Korea and Taiwan 
Province. these four make close to 90 per cent of the 
total and the output of each of the four has been 
growing fast. Others which show signs for strong 
growth in the near future arc Indonesia and Thailand. 
And in Australasia. both Australia and Sew Zealand 
arc set for further expansion of production. 

The tightness of the wortd·s newsprint market 
duri11g the past two years wao; illustrated by Abitibi
Pricc in a recent report•. While newsprint production 
world-wide rose by 3.7 per cent in 1987 to 30.3 million 
tonnes. capacity only grew by 1.3 per cent to 32. 7 million 
tonnes (table IV .148). The average mill operating rate 
of 93 per cent was almost certainly the highest it has 
ever been. The unused 7 per cent is considered to be 
more apparent than real. such that the demand/ 
capacity ratio in 1987 was close to the operational 
li:nit. a situation which continued through most of 
1988. 

The capacity side is now one major factor which is 
beginning to upset the balance. A recent forecast is for 

0 Prescn1ed al lhc Founh Publica1ion Papen Conference of Pulp 
and Pap" fnurnational. London. No•embcr 191111. 

Table IV .147. World paper and board prodacu-. 1911 1111111 1919 

Re1lon 

ltorth Allerlca 
Vaatern lurope 
Aala and 
Auatra1 .. 1al!I 

laatern luropeJll 
Latin Amerlcall/ 
Africa 

World total 

1911 
(thouaanda 
of tOMH) 

16 409 
S7 377 

51 613 
17 173 
10 4S7 

2 422 

226 221 

Percentaae 
chanae 

1917-1911 

3.4 
6.1 

9.0 
2.1 

-0.6 
0.1 

4.9 

&Jwa: bll and f'HU lnum1,111111. 
1/ rorecHt. 
Ill latluud. 

191911 
(thou.and• 
of tonnes) 

.. 300 
SI 690 

SS US 
11 7SO 
10 7SS 
2 606 

234 230 

II I 111 11 

Percentaae 
cha nae 

1911-1919 

2.2 
2.3 

6.7 
4.9 
2.1 
7.3 

3.S 
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Re&ion 1917 Percenta&e 191181/ Percenta&e 
(thousands chan&e (thousands change 
of tonnes) 19116-1987 of tonnes) 1917-1918 

llorth America 14 972 4.0 15 407 2.9 
Western Europe 7 263 4.7 7 552 4.0 
Asla and 
Australasia 4 677 2.4 5 2S5 12.3 

Eastern Europe 2 027 3.4 2 036 0.4 
Latin America 989 -0.9 l 050 6.2 
Africa 356 -6.l 400 12.3 

World total 30 214 3.7 31 700 4.7 

Source: Pulp and Paper International, lnt~[Dl~l2n1l El~~ i ~[l~~ 122~-

•' Esti .. ted. 

world newsprint production capacity to rise by 18 per 
cent world-wide. reaching 38.S million tonnes per year 
by 1992. The world's consumption of newsprint is 
forecast to rise to 34.7 million tonnes a year by 1992. 
up 14 per cent from 1987. It is foreseen that demand 
from Japan and other Asian countries will increase 
more rapidly than that of North America and Europe. 

(a) Euro~ 

From mid-1988 to mid-1990. about 1.5 million 
tonnes of new annual capacity will be coming on 
stream in Europe. nearly half of it in the EEC. This 
resurgence of the EEC as a newsprint producer is 
because many of the owners of this new capacity wanr 
to use waste paper in the fururc to make ncw:;~r!nt, so 
ii is a good idea to be close to a major input source. It 
is also because of the relative cost and availability of 
energy in the future in Europe. and proximity to the 
major buyers of newsprint. These reasons have been 
given by some Nordic suppliers who are investing in 
new newsprint machines in the EEC. 

Newsprint apparent consumption in 1988 in Western 
Europe was just over seven million tonnes, about 
5 per cent up from 1987. Looking back. Western 
Europe's consumption averaged 3 per cent annually 
from 1981 to 1987 (thus including the bad years of 1981 
and 1982). reaching 6.7 million tonnes in 1987. Europe's 
share of the world's consumption has remained the same 
over this period at 22 per cent, second only to North 
America's massive 45 per cent share. The good 
balance between supply and demand in 1987 and 1988 
did not lead to any significant rise in prices-clearly, 
newsprint did not become scarce for any lengthy 
period in Europe. 

Europe's share of the world's newsprint capacity 
may rise from 24 per cent in 1987 to 25 per cent in 
1992. or 9.6 million tonnes of the total of 38.5 million 
tonnes. By contras!, Europe's share of world news
print consumprion is forecast 10 be around 7.3 million 
tonnes in 1992, about 4 per cent more rhan ii was in 
1988. So European demand for newsprint seems likely 
to carry on rising, but not at 1he same srrong rate of 
recent years. This is assuming 1here is no serious 
decline in economic performance. This future imbalance 
of consumption and capacity also means European 
mills may well he looking for markets further afield. 
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The net short-term result may be a European 
market where price increases arc difficult to push 
through, price discounts rise, and some down time by 
newsprint producers may be necessary. But owing to 
fair demand. the trough in what should be a typical 
newsprint cycle may not be as deep as some past ones. 

(b) North America 

The short-term outlook for the world's biggest news
print producing region is nor good. North America is 
about to be immersed in its own surge of new 
capacity, sral'!ing around the middle of 1989. Add to 
this the depressing figures for United States newsprint 
consumption and the result could well be rhat United 
States producers will wa11t to ship even more tonnage 
ro Europe and the Pacific rim. 

Twelve, possibly 13, new newsprint machines will 
start up in North America by the end of 1991. 
bringing between 2.2 and 2.4 million tonn.!s of new 
capacity each year. Probably five of these will start 
before the end of 1989, gradually adding about one 
million tonnes to a total annual United States capacity 
of l 5. 7 million tonnes. 

The anticipated arrival of this new tonnage is 
already affecting prices. pushing back a first-quarter 
price rise attempt and increasing discounts from list 
prices. The consumption figures also t:fo not help price 
rises. Having grown at a fairly steady pace in the past 
few years. United Stares newsprint consumption started 
to turn down early in the second quarter of 1988, so 
that the total for the year was 12.3 million tonnes, jusr 
0.1 per cent higher than the 1987 figure, according to 
rhc Canadian Pulp and Paper Association. The 
forecasts for United States newsprint consumption in 
1989 cluster around 2 per cent growth or less. 

One result will be more newsprint tonnage looking 
for overseas markets. Wirh the advantage of a dollar 
that has considerably weakened on most foreign 
exchanges, the United States mills are aggressive, with 
exports rising by 34 per cent to 381,000 tonnes, while 
imports dropped aboul 20 per ecol to 280,000 tonnes. 

The price difference between Europe and the United 
States makes Europe attractive. In the middle of the 
first quarter of 1989, for example. rhe difference 
between the selling price on rhe United Slates West 
Coast and the price in the federal Republic of 



Germany was 1.wcr ~100 per tonne. though the recent 
strengthening of the dollar will ha,·c cut back this 
difference. It is also likely that with btlth Euwpcans 
and United States producers seeking sales to keep 
mills running. prices in the Pacific rim markets arc set 
to decline further. 

One effect of these de\·elopments in the world"s 
major markets will be the arri,·al of more newsprint 
tonnage in the other regions of the world. The long
hcld \·iew that Asia. and sometimes Africa and South 
America. arc used as sites for selling cheaply unwanted 
tonnage from Europe and America during time of 
o\·ersupply may be about to surface again. The 
a\·ailability of good-quality but inexpensi,·c paper will 
ine\·itably be imported by countries where new news
print production is starting up or planned. 

J. Tu m•rbt /or prilrtillg Mil writilrg pq~rs 

Many branches-perhaps even all-of the printing 
and writing papers business have been enjoying strong 
demand in the world's major markets: Europe. North 
America and Japan. Similar to newsprint. certain 
branches may be heading towards oversupply. Unless 
demand carries on at its strong pace, this new 
production capacity could hurt some markets-such 
as the coated printing paper businesses in Europe and 
the United States-from a supplier's point of view. 

The follow-up effect may be increased availability 
of printing and writing papers from Europe and the 
United States in Asia. Africa and the Middle East 
(table IV.149). In addition. some Asian countries and 
areas. notably the Republic of Korea and Taiwan 
Province. arc expanding output in this branch rapidly. 
while Japan remains a dominant supplier. 

The term "printing and writing papers" is all
encompassing. It is slowly falling into disuse due to 
better definition of grades and collection of key 
figures. The branch includes: coated and uncoated 
wood-containing (or mechanical) paper, used mainly 
for printing, such as super calendertd paper and 
lightweight coated paper; coated and uncoated wood
free papers. uses of which stretch from the growing 
use of coated wood-free printing papers. through to 

the booming business p .1arket. co,·cring copy 
paper. computer print-om . -·rand new laser-printer 
papers. '.\.1any of these are sold in sheets rather than 
reels. 

(a) Europe 

Europe has the best and probably the most sophisti
cated market for printing and writing papers. Most of 
the suppliers of printing papers to Europe's printers 
hnc been enjoying a strong growth in demand o,·er 
the past two yea~ (sec table IV.150). But there are 
signs now that a less satisfactory market may develop 
by the latter half of 1989 because the growth in 
demand seems set to carry on at close to the lc\·els of 
1988. which will be a problem for some grades of 
paper. supply of which may expand at a faster pace. 

In the magazine paper branch. the size of the rise in 
demand and its persistence has soaked up new 
production capacity in Europe. The threat of o\·er
wpacity which loomed in 1986, particularly in the 
coated wood-containing papers branch. disappeared. 
This is because of advertisers' continuing preference 
for printed media. and equally important. their desire 
for higher-quality print, meaning more demand for 
coated papers. The lightweight coated wood-containing 
grades and coated wood-free papers have been the main 
beneficiaries. 

One result of the good times is new capital 
investment and once again the threat of overcapacity 
looms. It is possible that this time oversupply will 
affect the market. hitting prices-or at least price 
rises-and requiring some down time at paper mills. 
Indeed. there arc reports that these events started to 
happen by the second quarter of 1989. More export 
business outside Europe is one answer. 

Coated wood-free printing grades have benefited 
from the desire for more high-quality promotional 
literature and colour advertising. Growth of consump
tion of coated wood-frees in Western Europe has 
averaged 8.4 per cent annually from 1980 to 1987, 
c.utpacing even the 6 per cent per year growth of 
coated wood-containing grades. such as lightweight 
coated. Apparent consumption of coated wood-free in 
1987 in Western Europe was 2.8 million tonnes, and in 

Table IV.149. World production of pr1Dt1D& a~ vr1t1D& papeca, 
1917 ad 1911 

Reaion 1917 Percentaae 1918•/ Percentaae 
(thouaancla chana• (thouaancla ch•na• 
of tOMH) 1916-1917 of tonnea) 1917-1911 

lforth Allerica 21 253 6.5 22 714 7.2 
Weaum lurope 11 902 7.3 21 071 11.5 
Aaia/AuatralaaialV' 10 316 6.4 12 252 11.0 
laatern lurope 2 715 -3.4 2 143 2.1 
Latin Allerica 2 440 -2.4 2 545 4.3 
Africa 520 4.6 546 5.0 

World toul 56 216 6.0 62 041 10.2 

~: pylp •n4 Paper International. 
1/ latiaatea for 1911 of aoae countrlea in la•t•rn Europe, Aaia and 
Auatrala•i•, Latin Allerica and Africa. 
~I Increaac la al•o partly due to reclaaalflcation of Japan'• &rad•• 
of printina and vrltina papcra. 
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Yule IY.150. Veatera Sarope: -Ill -tpat of 
prlntlD& ud vrltlD& papen. 1911 

le&lon Uncoated Percenta&e IJD~oated Percenta&e All coated Percentase 
aecllanlcal chan&e vood-free chanae uol' tonnes) chanae 

(toll tonnes)l917-1911 (loll tonnes)l917-1911 1917-1911 

ne1' 
Scandina•lan 

co11Dtrles 
Others 

Total 

2 107 

2 651 
310 

5 145 

1.0 

7.7 
45.0 

9.9 

4 142 

1 703 
441 

6 916 

5.6 

11.5 
-0.2 

6.5 

6 035 

2 104 
701 

1 a4o 

7.1 

ll.3 
15.3 

12.7 

~: Pulp and Pner International. 
•' Excludln& Greece. 

l<,88 it was probably above 3 million for the first time. 
Growth from 1983 to 1987 alone was about 9 per cent 
per year. totalling 1.3 million tonnes. 

There is unlikely to be any shonage of supply. 
Indeed if demand slacken~. a period of oversupply 
may quickly arise. Several new capital investments 
ha\·e been announced to increase production. One 
estimate puts the growth in production capacity at 
nearly 6 per cent per year over the next four years. 
thus adding 1.2 million tonnes. Expons outside 
Europe will need to be maintained or increased in the 
next few years. This will not be easy. as plans for new 
er. acity in the main target markets. North America 
and the Pacific rim countries. are already· under way. 

(b) li.~hflreight coated paper markets 

Like the coated ~ood-free sector. increases in print 
ad,·ertising expenditure. in specialist magazines. in 
direct mail and in promotional publications designed 
to project a quality image. are all pushing up demand 
for coated wood-containing grades. particularly light
weight coated paper (usually considered lo be below 
72 grams per square metre). The rate of growth and its 
persistence caught some paper market analysts by 
surprise (table IV .151 ). As yet there are no strong 
reasons why this growth in demand should slow down 
in the short term. 

Another important factor pushing the rise in print 
advertising is the improvement in printing costs and 
quality. The big Swedish newsprint producer SCA has 
decided to enter the lightweight coated market. One of 
the reasons the company has given for doing so is that it 

Table IV.151. Liptvdpt coated prlDtlD& paper: 
arovtb ratu of aid-aau ID lurope 

ud •ortb America, 1917 
(Percentaae) 

lte• Europe lorth Merica 

"8aazinH so 56 
Cataloau .. 24 24 
Direct •ail 22 11 
Othera 4 2 

~: Edvard Walker laaociatea. 

304 

I 11 I I I II I II 1111 I 
I Ill II I II 1111 11 I 

secs a definite boost to paper consumption and enhanced 
competiti\·eness of print against other advertising media 
as a result cof these improvements. 

Preliminary estimates arc that consumption of 
lightweight coated and other coated magazine papers 
in the EEC increased to about 2.677.000 tonnes in 
1988, up 11.8 per cent from 1987. In contrast, an 
estimate based on real prices for lightweight coated 
paper shows they only increased by about 5 ~r cent 
during the year in major European markets. 

There has not been any major shonagc of light
weight pa;JCr in the past few years. Thus even in this 
good demand period there: has not been a serious 
supply shortage. though d'!livery times have been 
occasionally stretched. This is one reason why prices 
and price rises have not been as solid as many 
suppliers hoped. It also bodes ill for any decline in 
demand in the near future. particu:;a;ly because most 
of Europe's planned new capacity to make magazine 
printing papers is for lightweight coated grades. As 
usual. it is not so much the increase in capacity as the 
concentration of it within a short time span. From 
mid-1988 to mid-1990 about I million tonnes per year 
of new lightweight coated output will be starting up ia 
Europe. But it is also worth noti.1g that there is a gap 
of at least one year. 1991. v1hen no major new 
additions of capacity have been announced to start 
up-so far. This would be a good time for the market 
to digest the addition of capacity in 1989-1990. 

Overall. growth in demand looks set to continue, 
but it may not maintain its present level. The first 
reports of production down time and price depression 
in Europe have started to appear. One safety valve is 
the export market outside Europe. Exports to North 
America continue to grow. despite the d~llar's fall in 
value compared to most European currencies. Soll"e 
suppliers also sec Lat;n American and Pacific rim 
countries as potentially big buyers of lightweight 
coated paper. For example, SCA considers t~at even if 
the United States paper industry supplirs pan of the 
anticipated expansion of lightweight coated paper 
consumption in the United States, there will be quite 
substantial possibilities in other markets for European 
lightweight coated paper. 

Traditionally the second major type of wood
containing quaiity printing paper. super calendered 
papers are usuall~ highly-filled papers for rotogravure 
and offset printing. Lightweight coated paper is also 



super calendered. but its coating is the key to success 
these days. Lightweight coated possesses higher smooth
ness. gloss and brightness. which makes this grade the 
choice for high-quality publications. Part!~ as a result 
of this trend. se,·eral recent forecasts expect the 
growth rate of consumption of uncoated wood
containing printing papers in gcncrai. and super 
calendered paper in particular. to be the slowest of the 
printing papers in Europe. There arc few plans coming 
up to expand super calendered paper production 
capacity in Europe-in contrast to the main plans for 
new lightweight coated and coated wood-free paper 
machines. A few super calendered paper-makers arc 
also known to be considering the addition of some 
capacity for surface treatment and e\"en a complete 
new coating line. 

h is estimated that super calendered paper con
sumption in the EEC was 1-67 million tonnes in 1988. 
just 0.2 per cent up from 1987. though this hides 
considerable uriation across Europe. such as signi
ficant increases in consumption in Fra .. .:c and the 
United Kingdom. However. demand in the biggest 
market. the Federal Republic of Germany. for super 
calendered rotogravure fell in 1988 by about 7 per 
cent. 

There arc other factors which may make the future 
more uncertain_ One is the rise of new domestic 
production capacity in the big North American 
market. which may limit iuturc growth of European 
imports. In common with other European printing 
papers. super calendered imports to the United States 
doubled in 1984 to about 440.000 tonnes. They fell 
back somewhat in the next two years. but reached the 
same le\·cl again in 1987 and probably more in 1988. 
In contril"'· domestic production has increased from 
335.000 tonnes in 1982 to 715,000 tonnes in 1987. 
which was in itself a 30 per cent rise from 1986. 
United States consumption totalled 1.16 million tonnes 
in 1988, up 22 per cent from 1986. Europeans cannot 
rely on the United States markel to take on any 
oversupply which may arise in Europe. 

The arrival of new types of prim;ng paper could also 
affect future demand for :.uper caler.-:t:::red paper-and 
lightweight coated paper as well. These new grades as 
yet have only a smali market share, but there is an 
increasing variety of them. The most common type aims 
at fitting itself in between lightweight coated and super 
calendered, mostly in the heat-set offset branch, both in 
terms of quality and price. A generic name for it has yet 
to be established. Machine-finished coated, machine
finishcd pigmented, surface-pigmented, slightly-coated 
and surface-treated paper arc among th.: names being 
used. and they arc not entirely interchangeable. 

The new grades are the fir"lt results of two trends, 
one technical and one market. The technical trend is 
to carry out more finishints of the paper on the paper 
machine itself, rather .nan off it. Most of thr. b'.g 
lightweight coated producers in Europe, for example, 
have coating and super calendering lines which are 
separate from the paper machine. Now there is a trend 
toward on-machine coating and calendering ior new 
c>r rebuilt machines. Carrying out these processes 
while making the paper at high speed is not easy. 

However. several European companies arc producing 
these grades and others intend to folio~;. most of them 
in Finland. This trend is timely for another reas:m. It 

appears to be a good way of upgrading aging and 
narrow newsprint machines which arc becnming un
competiti,·e in the newsprint branch. where wide and 
fast-printing machines are fashionable. It looks like a 
good way to make a higher-\·alue paper for an 
in,·estment cost which compares fnourably with a 
new machine. 

This is not just happening in Europe. Some North 
American firms have added a different r:pe of coater 
to the one popul;;.r in Finland. and are making a 
surface-pigmented pap.·r. sometimes using starch. on 
ex-newsprint machines for heat-set offset printing. 
Meanwhile. se\·cral Japanese mills are already using 
yet another kind of coating unit to make a range of 
slightly-coated papers using a newsprint machine and 
are enjoying considerable suc.:css. 

(c) Europe's market for 11·riting papers 

Europe's market for writing papers has seen good 
and growing demand in recent years. particularly in 
the business papers branch. ~t has also suffered fr<>m 
occasional oversupply leading to limited periods of 
down time. The effect of the steep rise in chemical 
market pulp prices has affected non-integrated paper
makcrs, many of whom arc in this branch. For the 
uncoated wood-free branch, the prospect as regards 
new supply is fairly bright and has been helped by the 
addition of coaters at some 0ccy mills, keen to join the 
fast-growing coated wood-free branch. 

Consumption of uncoated wood-frees, which encom
pass the largest part of the writing paper branch, is 
expected to exceed five million tonnes for the first 
time in Europe in 1989. It has been growing at nearly 
6 per cent each year on an average since 1982. The 
bi:!gcst single market in 1988 was the United Kingdom 
(table IV.152). 

Table IV.152. Europe: Cons-..pti- of 
11DCOated vood-free paper, 1911 

(Thousand• of tonnes) 

Re1lon or country Total 1911 cons\mllptlon 

Unl ted 1:tn1it011 
Geraany, Federal Republic of 
France 
Spain 
Total EEC 
Total Weatern Europe 

~: pylp •nd Paper International. 

1 006 
112 
155 
403 

4 017 
4 611 

The demand prospects for some other branches arc 
also good. The growth rate in Western Europe has 
been 7 per cent annually since 1985, mainly spurred by 
the increasing installations of office equipment which 
use paper. A4 photocopying paper is a big branch. but 
demand for paper for uses such as laser printers is 
growing much faster. New markets should develop in 
future when, for example, plain rather than thermal 
paper is used in the new generation of telefax 
machines. 
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Table IV.153. United State• .. rtete for priutlna 
uad vrt Una papere. 1911 

yYpe Total shipment• Percentage change 
(thousands of tonnes) 1917-1918 

Uncoated wood-containing 
All coated paper 
Uncoated vood-f ree 
Bleached Briatols 
Thin paper 
Cotton-fibre paper 

1 449 
6 615 

10 300 
l 035 

201 
148 

7.6 
7.5 
3.5 
9.2 

-8.7 
0.2 

Total 19 825 5.2 

~: Pulp and Paper International. 

(d) North American market for printing 
and tt·riting papers 

Bv far the world's biggest producer of printing and 
writing papers. the massive United States market. is 
largely self-contained, and it seems likely. th~t the 
influence of United States paper as a competitor m the 
markets of developing countries is not going to be a 
major factor in the near future. Any drop in demand 
due to economic recession may change this, particularly 
as new capacity is being installed. Thus it is likely that 
potential United States exporters will have their eyes 
on European markets. As a generalization, United 
States paper in this branch is considered to ~ ~f a 
lower standard quality than the European; •his 1s a 
situation which is starting to be rectified in some 
respect~. partly by bringing in European technology. 

As in Europe. printing and writing papers have 
been a major growth branch for the United States. 
Output of uncoated wood-containing and coat~d 
printing papers has grown particularly strongly m 
recent vears (table IV.153). United States exports of 
printing and writing papers amount to only about 
1 per cent of production. nearly 20 million tonnes per 
year. Imports are more significant. particularly for 
printing paper. They are equal to about 14 per cent of 
domestic production. 

4. Asia and A11stralasia 's markets for newsprint 
and printing and writing papers 

Output and consumption of newsprint and printing 
and writing papers are dominated by Japan. But there 
are several countries where the printing and writing 
papers branch is developing fast, and a few where 
newsprint production capacity is also rising. 

(a) Newsprint paper markeu 

Looking at the newsprint prospects for the 10 key 
East Asian countries and areas, China. Hong Kong. 
Indonesia, Japan, Malaysia, Philippines, Singapore, 
Republic of Korea, Taiwan Province and Thailand, a 
recent report by Tasman Pulp and Paper forecast that 
demand will grow by 950,000 tonnes from 1988 to 
total 5.8 million tonnes annually by 1992. This growth 
will be 500,000 tonnes in Jap~n and 450,000 tor.nes in 
the ot!ler nine countries and areas, such that Japan's 
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share of total Asian demand will drop slightly from 63 
to 61.5 per cent. 

Taking into account new capacity, Tasman forec.ast 
that production of newsprint will increase by a total of 
680,000 tonnes O\'erall from 1988 to 1992, or 17 per 
cent above 1988, giving a 1992 total of about 4.6 mil
lion tonnes. The region's self-sufficiency, including 
tied imports (that is. those from mills abroad, mostly 
in North America, which are owned by companies in 
the region, mainly Japanese) will show an O\.'erall 
increase of 3 per cent (to 86 per cent). By excluding 
Japan, however, self-sufficiency could rise by 10 per 
cent (to 67 per cent), according to Tasman. 

A major increase in new production capacity is 
already taking place in Japan (table IV.154), such that 
there may be the need for some down time to match 
demand by the early 1990s. The Republic of Korea's 
demand for newsprint will continue to be among the 
strongest growers, but planned domestic expansions 
should be able to meet that demand and even 
maintain its small export business. However, there 
have been reports of small amounts of United States 
newsprint arriving in the Republic of Korea for sale at 
prices below the domestic product. If this trade 
develops, it would adversely affect domestic suppliers. 

China's demand is forecast to rise about 5 per cent 
annually from an estimated consumption of 650,000 
tonnes in 1988. Tasman considers there will be some 
small expansions in China and perhaps one foreign 
joint venture in a newsprint mill by 1991. But there is 
also the possibility that China will finalize a joint 
venture greenfield newsprint line in one 0f the coastal 

Table IV.154. Kevaprinr capacity ~aneloaa, 
1911-1992 

Country 

China 
Indoneaia 
Japan 
Malaysia 
Philippines 
Republic of Korea 

Total 

Thouaanda of tonnes 

100 
65 

460 
65 
35 

180 

950 

~: Taaman Pulp and Paper. 



pwvinces. There arc se\eral plans tor such a project 
imoking a foreign partner and using some imported 
waste paper. 

~falay::ia is alsli cxpc· :ed to start making some 
ne\\sprint: there are already several plans under 
discussion which could start to replace imports. which 
totalled 123.000 tonnes in 1987. Along with the 
Republic of Korea. Hong Kong is expected to show 
strong growth in demand. above the 5.5 per cent per 
year average for the nine Asian countries and areas 
(excluding Japan). Howe\·er. there is little prospect of 
domestic production. Indonesia has been the most 
enthusiastic dc:,·eloper of an export business. not just 
for newsprint but other paper grades as well. It has 
mO\·c:d from being a net importer to an exporter of 
newsprint since it was first produced there: in 1985. 
One: more: newsprint printing machine: is expected to 
start up there: before: 1992. The paper industry in the: 
Philippines is showing some signs of recovery. The: 
s2le of Picop. the: biggest company in the: industry, 
probably to a foreign company, could lead to new 
capital investment. Newsprint output totalled 101,000 
tonnes in 1988, up 22 per cent from 1987. The 
prospects arc: that this could rise: further. Thailand 
makes no newsprint today, but there: may be some: 
possibility of this changing in the: longer term, tied in 
with the: many plans for new eucalyptus plantations, 
though other grades arc: more: likely to be: produced. 

It is worth taking extra n:.>te of the development of 
tied as opposed to free imports (in other words, those 
newsprint shipments from foreign companies which 
have no connection with the: buyer) into the: region. It 
is Tasman's view that import growth will be totally 
taken "up by the: rise in tied imports, such that free 
imports remain static. In 1992, it is forecast that 
Japan's imports will total 490,000 tonnes, of which 
about 85 per cent will be tied tonnage:. For the: others, 
total imports could be 850,000 tonnes, of whii:h about 
100,000 would be tied. Setting the: balance: between 
tied imports and domestic production will be a more 
important element for Japanese companies in the: 
future:. The trend in currency values is unlikelv to 
favour increased exports of newsprint from Japan. 
But the tied tonnage may be directed to other markets 
as the business climate varies. 

Outside the region, India is also expanding its 
newsprint production fairly rapidly, and the further 
development of bagasse-based paper should help push 
output above the total of 280,000 tonnes in 1987. 
There is a forecast that its newsprint production could 
be nearly I million tonnes per year by the mid-1990s, 
but this currently looks optimistic. 

New Zealand's newsprinl output totalled 295,000 
tonnes in 1988, up 27 per cent from 1987, when 
production was disrupted by an earthquake affecting 
the Kaweru mill. Further rebuilding at this mill should 
result in an additional 45,000 tonnes per year of 
newsprint frorr. mid-1991. The longer-term prospects 
for increased output look good, partly due to the 
effect of the sale by the Government of its forestry 
assets to private companies. 

A recent estimate for Australia put newsprint 
consumption at 6911,000 tonnes from mid-1988 to mid-
19R9. a rise of 4 per cent from the: previous 12-month 
period. Newsprint consumption is expected to increa~e 
at between 2 and 3 per cent per year in the next fow 

years. but expansion of domestic capacity is likely to 
replace imports and cover this growth. 

In general. the prospects for greater self-sufficiency· 
in newsprint look gl1od in the longer term. but a 
major inhibiting factor may be increasing production 
capacity in Europe and North America. Combine this 
new supply with a decline in demand in home: markets 
and the result could be more foreign high-quality 
newsprint on sale in Asian markets at lower prices. 
This would have a consequent effect on new capacity 
projects in the region. 

(b) Markets for printing and 11·riting papers 

Several Asian countries already have: wc:ll-dc:\·c:loped 
printing and writing papers branches, often based 
almost entirely on wood-free: papers (table IV.155)_ It 
i:. also a branch in which there will be much new 
capital investment. 

Table IV.155. Aala/A-t".'alUla: Olltpat of prllltlll& 
ad vrltlna papen 117 ~ co-triea 111111 areu, 1911 

Country 
or area 

Japan 
Chlnal' 
Inell .. / 
Republic of Korea 
Auatrallall 
Talvan ProYlnce 
llalay•lal/ 
Phlllpplnea 
Rev Zealand 

1911 total 
oat put 

(thoaaancla of tonnea) 

7 627 
2 500 

950 
193 
267 
451 
110 

54 
41 

~: PulP and Paper lntcD11tlon1l. 
1/ Eatiuted. 

Percentaae 
chan&e 

1917/1911 

16.5 
5.0 
5.5 

20.5 
0.5 
7.0 

11.l 
-11.5 

9.1 

Along with packaging paper and board, the: printing 
and writing papers branch in the: region is generally 
bigger and stronger than domestic newsprint produc
tion, though in many cases mills rely on imported 
fibre:. The: outlook is for further new capacity and 
higher quality with more: coated grades. Compared to 
domestic outp·,t, imports and exports are a small part 
of the total business, though in the: case: of the 
Republic of Korea and Taiwan Province: this is slowly 
changing. The gradual relaxation of import controls 
and tariffs is likely to attract more: competitive: 
imports, while: producers in these countries and areas 
are also looking abroad for more: business. 

The Republic of Korea is the prime example of an 
established printing and writing papers brnnch. It is 
largely based on wood-free grades; there: is a small 
output of mechanical paper-often imported chemi
thc:rmomc:chanical pulp is the: only wood-containing 
ingredient. Domestic demand is strong, partly as a 
result of relaxed controls of the press and increased 
pagination, and partly b:causc: of an increasingly 
affluent middle class. Planned production capacity 
expansions could well lead to oversupply and thus the: 
final demise: of ~ome of the: small to mid-sized paper· 
makers. If all current plans for new capacity went 
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ahead (which is unlikely). the Republic of Korca·s 
output of wood-frees. about 700.000 tonnes per year. 
could almost double by the early 1990s. The output of 
coated grades is likely to increase more rapidly than 
uncoated. This is a large and established market. so it 
currently seems unlikely that. despite falling duties. 
impons could compete in a major way in the Republic 
of Korea's market for printing and writing papers. It 
is more likely that the Republic of Korea will try to 
build on the expon trade of recent years, most of 
which is within the region of the Pacific rim. notably 
China. Hong Kong and Singapore. 

Japan. China, India and Taiwan Province arc the 
other key producers (table IV.156). As with newsprint, 
those with the greatest potential to expand arc 
Thailand and Indonesia. Japan's massive printing and 
writing papers business is largely self-contained (total 
traded tonncs-impons and cxpons-to total output 
is just 7.4 per cent). though imports increased sharply 
in 1988. up to 299.000 tonnes compared to 8,000 in 
1987, a level at which they had stuck since 1984. By 
contrast, exports fell !>y 10 per cent, but stayed within 
the range of from 250,000 to 300,000 tonnes, as they 
have since 1982. 

China's aim is to be making more than 20 million 
tonnes per year of paper and board by the year 2000. 
Hence the current phase of investment plans, mostly 
in modernization of existing paper lines rather than 
new greenfield mills. The three key branches targeted 
for expansion arc paperboard, newsprint and printing 
papers, particularly coated grades. A central problem 
for China and most other producers in Asia is finding 

sufficient fibre of acceptable quality at economic 
costs. 

Certainly the scale of planned im·cstments in new 
uncoated wood-free paper capacity around the Pacific 
rim show that demand for quality chemical pulp and 
chcmi-thermomcchanical pulp is set to increase. The 
lack of substantial domestic fibre resources in most 
countries throughout this region means a greater 
dependence on pulp from much further afield. Indo
nesia is one of the few exceptions since it has extensive 
forests, but accessibility, distance from the market and 
quality limit their potential. 

In the longer term, however, the price of imported 
pulp is driving several of the producers in the region 
to plan reafforestation projects, notably in China and 
Thailand, or to search for pulp-mills abroad in which 
to invest-mainly in North America, as some Japanese 
and Republic of Korea paper producers have done. It 
is also clear that the level of invc<:tment and interest 
within the region is also increasing, as exemplified by 
the interest shown by Taiwan Province companies in 
Indonesian and Thai paper-mills. 

This pan of Asia is growing rapidly in terms of 
both paper consumption and paper output. The 
demand for newsprint and printing and writing papers 
is set to rise with increasing affluence, and the region's 
paper-makers arc gearing themselves up to meet that 
demand. While they may fend off paper suppliers 
from outside the region, their dependence on pulp 
from outside will only be reduced when they have 
rebuilt sustainable forest resources or made better use 
of their non-wood fibre supply. 

~ole IV.156. Pacific rla: vaod-free paper 
capacity hu:r ...... October 1911-1991 

(Tbouanda of tonnes) 
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Co-try or area Capac:ity Country or area Capac:ity 
and COllpany 1ncreaae and coapany 1ncreaae 

ilUD 11111~11' R( gR[ll 

Bolaaetau 100 Bankult 100 
Jujo 92 Shinmooria 66 
Ohtaka Shljyo 50 Saaqyona 100 
ll•lw 57 1'aaban 100 
Toyo 130 Bank ult 100 
DalabovaA' 372 Honavon 66 
Saft)'O IColaaaaltu 120 Reeauna 100 
laazakl 50 ChonJu 140 
Total 971 Shlnho 66 

Total 131 

Illll!ID f[U:ID'9 Indon11il 

Cll9111 Looiaa 100 Indah IClat 50 
Jun Poona Ju 20 Indah ICiat 7 
Jue: rooaa Ju 100 Total 57 
tnC 20 
UnlOD Paper 20 
SIC Corporation 10 
Total 270 

o-rerall total 2 136 

~: loa•r Wr11ht, data praaantad at the Sixth "-rk•t Pulp 
SY11PG•l1m1 of J>vlp arul fap•[ Inccrn1tion1l, May 1919. 
1/ ••••r•l projacta. 



5. Llltilf _4,,.,,;,. '.s ,,..r1,1.s /or •'wspri•t •lfll 
prilftilfg ••ti writing pq'r.s 

With an output of about I million tonnes per ~·car 
of newsprint and 2.5 miilion tonnes per year of 
printing and writing papers. Central and South 
America is edging toward self-sufficiency. at least 
among the leading producers. There arc several 
projects which will add to the contincnt"s capacit~; in 
these bran~hcs in the short term. Howc,·cr. the real 
development of its paper-making potential lies much 
further ahead and will follow the massive increase in 
pulp production which is now beginning. Brazil. by 
far the dominant producer. Mexico. the second biggest 
paper-maker but the top newsprint i.roduccr. and 
Chile. now starting to use its big forest resources. arc 
the three which arc leading the way (table IV.157 and 
IV.158). 

The dependence on imported newsprint remains 
strong (table IV.157). Canada ships far more than any 
other supplier. Canadian newsprint shipments to 
Latin America have stayed around 400.000 tonnes per 

year in the 1980s. reachin!! a high of 600.000 tonnes in 
1981 and a 1011.· of 300.000 in 1986. Well behind come 
shipments from Finland and the United States. each 
around 40.000 tonnes per year in recent years. There is 
also little trade within the continent. The natural aim 
of maximizing the ,-atuc of the wood resources means 
chemical pulp production is fa,·ourcd O\"Cr mechanical 
and in some ways this works against increasing output 
of nc11o·sprint. But there arc two major projects ahead 
which will not only increase output but probably 
export trade as well. 

The Pisa project in Brazil will be bringing about 
240.000 tonnes per year of new newsprint capacit~· on 
to the market by the mid-1990s. Further in the future. 
Venezuela's first big newsprint-mill has got as far as a 
letter of intent between the two big foreign producers. 
Abitibi-Pncc and Bo,.atcr, and the Government and 
national newspaper publishers. When completed. it 
will bring 200.000 tonnes per year of newsprint 
capacity. which could totally replace Venezucta·s 
current imports of the grade. Meanwhile. in Chile. 
another foreign owner. Fletcher Challenge. is rebuilding 

Table IV.157. llevaprlnt: oatpat and trde of key 
LatlD Allerlc.n coantrlu • 19U 

Co1mtry Output Percentage laporu Percentage Exports Percentage 
(thousands change (thousands change (thousands change 
of tonnes) 1917-1981 of tonnes) 1917-1988 of tonnes) 1917-1981 

Argentina 228 0.9 29 -49.1 25 391.0 
Brazil 247 6.5 111 -39.7 10 -33.3 
Chile 184 2.1 
Col-bi a 0 c 75 -15.l 0 0 
Cuatnala 1 0 4 6.1 0 0 
Rexico 361 2.9 J~ 157 .l 37 -51.0 
Peru 0 0 as -2.3 0 0 
Venezuela 0 0 111 27.5 0 

Total&/ 1 050 6.2 

~: Pulp and Paper International. 
al Including estimate• made for the rest of Central and South Allerlca. 

Table IV.151. Printing and vrltlng paper•: outpat ad 
trade of key Latin Allerlcan COUlltriea, 1911 

Co1mtry Output Percentage Iaporu Percentage Exports Percentage 
(thousands change (thousands change (thousand•) change 
of tonnes) 1917-1911 of tonnes) 1917-1911 of tonnes) 191711911 

Arantina 117 3.2 29 30.J 34 200.0 
Brazil 1 324 1.1 53 -1.0 437 40.l 
Col011bla 120 5.7 6 -25.6 7 -14.l 
Chile 66 3.1 
Cuat-le 24 11.0 4 14.3 3 50.0 
Rexlco 466 -0.4 14 75.0 79 64.6 
Peru 11 37.5 
Venezuela 131 17.0 7 133.3 1 

Total&/ 2 545 0.2 

~: Pulp and Paper Intecn1tlon1l. 
a/ Including eatiaatea aide for the rest of Central and South Aaerica. 
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pulp-making capacity ar its Bin-hi<l mill. adding a hlp
wire and ne\\ press section. thus probab!~ raising 
capaciry by af'hlUt :!0.000 hlnnes per year. The mill is 
also adding a new mechanical pulping line. part ,lf 
which will be chemi-therm<lmcchanical pulp. Others in 
Mexico and Argentina arc also adding such pulp 
capacity as the popularity of the grade: catches on in 
those countries as elsewhere (table IV.159). 

Partly because: of a rc:ady supply of chemical pulp. 
domestic production of printing and writing papers is 
more than twice that of newsprint. Among the top 
eight producers. Brazil's growing exports of printing 
and writing papers. nearing 500.000 tc.nncs in 1988. 
means that total output more than co,·ers apparent 
consumption of 1.92 million tonnes. These exports 
reach beyond South America and. until disrupted by a 
recent tr.adc ban. the United States was becoming an 
increasingly importanr market. 

Already about 950.000 tonnes per year of new 
capacity of printing and writing papers arc lilccly to 
come on stream in the earl)· 1990s. Most of this will be 
wood-free and based on eucalyptus. The increasing 
interest by major foreign companies in the acquisition 
of South American forest products companies is a 
further sign of expansion to come. Difficulty in getting 
sufficient capital to develop protluction has been a 
limi .. ng factor for some local companies. But it is 
further in the future that the significant development 
of paper-malting capacity will occur. Announced over 
the past two years, there arc now many plans to 
increase planted forest area and to increase pulp 
capacity (table lV.160). Most of these plans arc in 
Brazil and Chile. Some will not be completed, but 2 

sufficient number of projects arc likely to succeed, 

bringing. initial!'.\·. new cxp<lrt salc:s of pulp. But in the 
hlnger rcrm. there is the certaint~ that at least part of 
the massive pulp-making capacir~ will be integrated 
with paper machines. an oppt.lrtunity Ill add \·a!uc 
which will not be missed. 

6. ..ffrict1 's •~wspri11t ••d priatillg 111ttl 
writiltg ptqWrs mad~ts 

There is one age-old difficulty in discussing these 
markets in Africa. namely that of finding recent 
reliable figures for paper output and trade. There is 
now a second new problem. By far the biggest 
producer on the continent. South Africa stopped 
releasing any such figures in 1987. Its paper industry is 
also in such a different stage of development that !t 
can be taken separately from the rest of Africa. 
Therefore. from the little information a\·ailablc. it may 
be roughly estimated that the continent. excluding 
South Africa. possibly made about 50,000 tonnes of 
newsprint and 200,000 tonnes of printing and writing 
papers in 1987. There is no reason for that figure to 
have increased significantly in 1988. 

Of imports. the major newsprint suppliers-the 
Scandinavian countries and North America-supplied 
about 100,000 tonnes to Afr.ca (excluding South 
Africa) in 1987. most of it going to Egypt, followed by 
Nigeria. This was a little below the average annual 
newsprint exports of those suppliers to Africa in the 
1980s, which was 132,000 tonnes, but it docs not look 
like import replacement is the reason. Egypt and 
Nigeria have been among the biggest buyers through
out this period. 

Table IV.159. bow project8 for nev capacity ia the anaprlllt 
ad prllltill& and vrltlq papers branch ill Latia Amerlc:aA/ 
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Ill I 

Country and Main 1rade Rev tonna1e PoHlble 
COllpany (thouaanda of a tart-up 

tonne• per year) year 

ltllll 
Champion Prlntln& and vrltin& paper• 120 1992 
Iapacel lJO 1991 
PIH Jlevsprlnt 240 1992 
Papel Simao Wood-free prlntln& 

and vrltln& paper• 115 1989 
Papel Simao Println& and vrltin& paper• 170 1992 
RipHa Prlntln& and vrltln1 papera 110 1991 
Votorantln Grup Wood-free println& 

and vrltln& papera 10 1990 

W.1t 
Tasa·1n, Blo-blo lfevsprlnt 20 1989 

l<rallallll 
Carton de Coloabla levaprlnt 100 

lluW 
Celuloae de Chihuahua Prlntin1 and vrltln& paper• 110 1990 

!IDlililldl 
Abltlbi-Price/lovater Revaprlnt 200 1994 
Man pa Prlntln& and vrltln& papera 65 1990 

~: P11lp 1nd P1p1r Int1rn1tton1l. 
ti Theae Include definite expan1lona plua project• which ire likely but not 
certain to proceed. 

II II II 11 II I I I I 



Table IY.160. Likely projects for -rt.et palp-makiaa la Latia America 

Output 
in 1911 

Rev capacity Start-up 
year 

(thouaanda of tOlllleS per year) 

Aracntlaa 
Alto Parana 220 30 1919 te1111Yl111& 'bottleaec:Jt 
Puerto Plray 210 1992 Under cOGatruction 
~ Coa-lath 100 1992 
Total 220 340 1992 

IIalll 
Aracruz 490 520 1991 Under cORStructlon 
Ccnibra 350 350 1991 Under cOllStructlon 
liocell 220 300 1992 loller purcbued 
Champion 210 20 1990 le1111•i111& 'bottleneck 
Clulllpionlllato 'casao 200 1993 Pl&llDed 
Sluo 200 170 1992 Pl&lllled 
Suzano 330 70 1919 le1111•l111& 'bottleneck 
Jarl 40 1991 Pl&llDed 
Bahia Sul 420 1992 Under coRStruction 
Copener 340 1993 Pl&llDed 
cei.uul 340 1994 Pl&llDed 
Celpq 176 1991 Under conatructlon 
Celuba 66 24 1990 Svitc:h to eucalyptus 

Qllli 
CMPC, Si11PSon paper 315 1990 Under coRStructlon 
Arauco, Arauco •ill 155 30 1911 Coapleted 
Arauco 350 1992 Pl&llDed and approYed 
Arauco, Conatltuc!on 225 39 1911 Coapletecl 
Scott, Shell 133 133 1992 Planned and approTecl 
Total.I/ 310 167 1992 

TOTAL 2 256 4 207 1993 

i!lJl.ttl: ?iilR ID4 r1RI[ IDtlDlltign1l 0 

.1/ l•tl-ted • 

About 1.2 million tonnes of paper and board were 
imported by African countries in 1987. From the few 
real figures available. it looks a!i if on average about 
one half of this amount would be newsprint and 
printing and writing papers. about 600,000 tonnes. As 
there are only a few tonnes of exports by African 
paper-makers (again. excluding South Africa), most of 
these 600.000 tonnes would have come into the 
continent from outside-or from South Africa. 

Africa's per capita consumption of all paper and 
board (this time including South Africa) has remained 
virtually unchanged since 1970, averaging 5.3 kilo
grams per year, to 1987, when it was 5.6 kilograms. 
This is one third that of Asia, one fifth that of Latin 
America, and one twenty-fifth that of Western Europe. 

With such high imports compared to output and 
such a large untapped potential per capita growth, 
Africa should, on the basis of these simple figures, be 
a good place to build a paper-mill. Unfortunately, it 
often is not, as repeated attempts have shown. 

Weak economics, lack of infrastructure, difficulties 
of importing raw materials and spare parts, the 
frequent scarcity of a domestic fibre supply. the need 
for imported management to install and start up the 
mill and train the personnel. the l..ick of sufficient 
funds for such a highly capital intensive industry, all 
arc unfortunately familiar problems. But that said, 
there arc some good producers of printing and writing 

papers and newsprint and there are several countries 
which arc likely to develop their industries further. 
Egypt (making about 50,000 tonnec; per year of 
newsprint and printing and writing papers combined). 
Kenya (about 30,000 tonnes per year), Nigeria (about 
30,000 tonnes per year), Morocco (about 25.000 
tonnes per year) and Algeria (about 40,000 tonnes per 
year) all have this potential. 

So does Zimbabwe, which provides a good example 
of a small industry working hard to expand. It 
operated at full capacity in 1988. making 82.000 
tonnes of paper and board, including 15,000 tonnes of 
newsprint and 5,000 tonnes of printing and writing 
papers. Imports were kept down to 1.000 tonnes of 
newsprint and 5,000 tonnes of printing and writing 
papers. such that demand remains high. The two 
major companies in the industry moved partly out of 
State control, edging into the private sector. 

Price controls have restricted investment. but it is 
possible that liberalization of trading policies will 
occur in 1989. Promising developments include a joint 
waste-paper collection operation, plans for a national 
paper-making school and expansion projects which 
could double the industry's capacity by the mid-1990s. 
making it capable of meeting domestic demand for the 
first time in years. Overall. this seems to be an 
exceptionally good example of a small industry with 
sensible expansion objectives. Unfortunately. this is 
the exception r.uhcr than the norm in Africa. 
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M. Bttwing llldmtry (ISIC 3133) 

Rnchiag out to tH global marbts* 

World beer production rose only slightl)· in 1987 
O\"cr the prc,·ious year. to 1.044 billion hectolitres 
from 1.015 billion (sec figure IV.34 and table IV.161 
in the appendix to this section). This was despite a 
slight drop m Europe to 432.715 million hectolitres. 
Production in North and South America rose some 
8.000 million hectolitres to 393, 772 million hectolitres 
(despite a slight drop in the United States). The 
biggest increase was shown by East Asia. where beer 
production rose by approximately 17 .000 million 
hectolitres. most of it ( I0,000 million hectolitres) in 
China. 

During 1987. the world's top 40 brewers in the 
developed market economics provided 65 per cent 
(630.8 million hectolitres) of total world production. 
The United States remains the single biggest market in 
the ~·orld. accounting for 23 per cent of world beer 
sales. However. per capita consumption of beer is 
highest in the Federal Republic of Germany at 145.9 
litres in 1986, followed by the German Democratic 
Republic at 142 litres. Third was Czechoslovakia 
( 134.8 litres). then Denmark ( 128.8 litres). 

One of the most significant trends in recent years is 
the increasing internationalization of the brewing 
business. Both Europe and the United States have 
seen a number of take-overs in key areas by Australian 
companies. For instance. Elders and Bond Brewing 
have launched a number of major attacks on the 
world brewing scene. acquiring Courage Ltd. in the 
United Kingdom in 1986 and Canada's Carling 
O'Kcefc at the beginning of 1987. Bond Brewing 
purchased G. Hellman Brewing in Wisconsin, United 
States, in 1987. The companies ::r.:: the only two from 
Australia among the top producer) ~table IV.162). but 
both figure amongst the largest seven in the world. 

In Europe, following the creation of a joint inter
national marketing company in 1986, Belgium's two 
largest breweries, Artois NV and Brasserie Picdbocf 
SA, joined forces in the domestic market. The new 
group, Bel brew, wants to oc in a position to develop 
its market within the new barrier-free European 

"This aniclc is based on 1he contribu1ion of Hush Darrington, 
Food Manufa<1urr. 

market in 1992. and to expand sales of Stcl!a Artois 
outside Belgium. 

The French market. dominated by Groupe BSN 
(the biggest brand is Kroncnbourg) has seen declining 
sales in recent years. The company is number eight in 
the world with a total volume of 19.8 million 
hectolitres. BSN also produces beer in Belgium. Italy. 
Spain and a number of African countries. It rcccntlv 
reached an agreement with the Italian brewing corn"
pany. Peroni. to create a new Italian brewing group 
that will have an estimated 40 per cent of the 
13 million hectolitres domestic market. The biggest 
competitor in Italy is Birra Dreher SpA (owned by 
Heineken). 

The Federal Republic of Germany is still facing 
problems since the abolition of the Rcinhcitsgcbot, the 
beer purity law which allowed only the use of malt, 
hops. yeast and water in beer. a law which created a 
multitude of smaller brewing companies in that 
country. This was challenged in 1982 by the French 
brewer. Brasseries '-•.J Pcchcur, which alleged discrimi
nation by the Federal Republic of Germany against 
other countries within the EEC. However. the move to 
harmonization in the EEC compelled the abolition of 
this law by the European Court of Justice, allowing 
the importation of competitive products that used 
other ingredients. Other European brewers sec great 
potential in this market which has been closed for so 
long. but the biggest problem may be the parochialism 
of the German drinker. One way to overcome it may 
be licensing (transporting beer is expensive as it is 
mostly water) and in 1987. in fact. the small United 
Kingdom brewer Gibbs Mew became the first United 
Kingdom company to license a brewery, to the 
Bavarian brewer Graf Arco, in the Federal Republic 
of Germany. 

In the United Kingdom, as already mentioned, 
Elders' takeover of Courage in 1986 gave the Australian 
company a large foothold in the European market, 
particularly useful now that industries of all kinds arc 
preparing for trade barriers to be dismantled in the 
EEC single market of 1992. Meanwhile, Australia's 
Bond Brewing has built up a stake in Allied Lyons, 
the United Kingdom's biggest brewing company, 
which brews Castlcmainc XXXX under licence. The 
other major brewers in the United Kingdom arc 
Whitbread, Grand Metropolitan, Bass and Scottish 
and Newcastle. Bass owns the rights to Carling Black 
label in the United Kingdom as well as Europe, the 
Middle East and Hong Kong, and this beer is claimed 

Table IY.162. Vorld's leMl"9 brM"9 c_.nies' sales~ ... 1_vv 

312 

Rink CG111Nny 

I AllheuHr lusch Inc. 
2 "lll•r lrnin9 Co 

(Phillip llorrls) 
1191n•k•n IN 

4 Kirin 8rtw9ry Co. Ltd. 
S lond Corp.'/ 

Iot1! lH fl yt 

Heldqu1rters 
c-try 

United St1t11 

United St1t11 
Netllerl1nds 
Jll)lll 

Austr11l1 

111 I 

~]-
1916 1997 
(•llllons of 
llectoll trH) 

IS.l 90.1 

46.5 117.2 
112.1 113.0 
29.6 l0.4 
31.0 29.9 

234.S 240.6 

Pernnta91 ltlcJll llllCI , ....... 1916 1917 
1916-1!117 (,.rcenta91) 

5.6 ••• 9.l 

1.5 11.8 11.9 
2.1 II.II 11.4 
2.7 ]. I l. I 

-3.S l.2 3.1 

2.6 211.l 211.1 



w.1., 
,. 1917 

(•illi .. s of 
hKtelitrts) 

6 Thr Stroll 1.--ry Co. 
1 Elcte" lrewiftf 6rOU11 
I G.._ 1$11 
9 Adolph Coors Co. 

UnitM StAtH 
Australia 
Fr..cr 
UnitM StatH 

27.Z 
lO.O 
11.5 
11.5 
11.D 

Total too t.., 336.7 

II (_.,.i.ia Antartica l't.,listt l~tzil 16.I 
12 South Africtn 1.--riH ltd- S-tll Africa 14.3 
13 Ctrlsk"9 ltd. 0..-rtr 15.9 
14 Cr,...ruria llodele SA lteaice 13.1 
15 r-to l'rot lteaico 15.5 

Tottl too fiftff!! 4ll.O 

16 San "iguel Corp. l'hilippi,..s 10.1 
17 San to llolli "'JO ,.._ Spain 13 . 3 
II lass I'\.( UnitM li"fdOll 13.7 
19 Artois PiH!loeuf lnttrllrow'11 lelti• 13.0 
20 Gui-ss l'lC UnitM li"td• lA.9 

Total too l!ph 474.7 

21 Sapporo lr-riH ltd. 
22 CtrYKtria Polar SC 
23 ltllttt lrewint Co. ltd-
24 Allied-Lyons l'LC 
25 SU 

Tottl top t!l!!lJ-fiwr 

26 Whi tbrrtd I Co. l'LC 
27 Erstr lul-.chrr 

Acti,....raurrri tJ;,t.I 
2a llolson lr .... rirs of Canad& 

ltd 
29 Grand ltetropoli tan l'lC 
30 Ortkrr Group 

J
..... ico 
Canad& 
France 
Uni trd Stttrs 

1a.4 
9_5 
9.1 
9.0 

1a.4 

5Z]_l 

United Ii..... I.: 
hrmany, Frcleral 
Republic of 7 .4 

(tntdt 7.a 
United liftfdGm 7 .2 
Gr...any. Federal 
Republic of 7 .0 

!.l.ll.L '"° thjrtr 560.5 

31 Auhi ar .... rirs UC:. Jtpan 5.0 
32 Dortainder Union-5chulthtiss Grruny, Federal 

lrturrri AG Republic of 6.1 
ll Paula,..r-Stlntor-Th.,..sbrt., Grruny. federal 

AG Republic of 5.1 
34 Orirnttl lr .... ry Co. ltd. 
35 Grupo Crurc"""° SA 

ToUl top thi rty-fj•t 

36 Scottish I Ntweutlt 
lr-ri rs l'lC 

37 Suntory ltd. 
3a Gr..po o- SA 
39 Holsten-Brtutrei AG 

40 lrtuerri leek Goibhleo 

Tottl top forty brmrs 

~: l111p1et Dtltbtnk. 

Jtpan 
Spain 
Germany, frdrrtl 

Republic of 
Germany, frdtrtl 
Rrpvllllc of 

j/ lnciudln9 a91ncy and license brands. 

5.0 
4.1 

517.2 

5.0 
4.5 
4.3 

3. 7 

3.6 
608.3 

25.1 
21.0 
19.1 
19.2 
11.0 

]44.4 

11.a 
16.5 
16.3 
15.I 
15.7 

425.7 

14.0 
14.0 
13.1 
13.0 
11.4 

491.9 

II. I 
10.1 
9.3 
9.0 
I.I 

540_9 

1.0 

1.0 

1.1 
7_5 

6.9 

579.0 

6.7 

6.0 

6.0 
5.6 
5.2 

608.5 

5.2 
5.1 
4.6 

3_ 7 

3. 7 
630.a 

-5. l 
5-0 
7.D 
3.1 

2.3 

1-2 
15.4 
2.5 

14.5 
1.3 

3.1 

29.6 
5.3 
a.7 

4.6 

3.6 

6.7 
13.7 
2.2 

-15.4 

3.4 

8.1 

-1.3 
4.2 

-1.4 

3.3 

34.a 

-1.6 

3.4 
12.a 
a.3 

3.6 

4.0 
13.l 
7.0 

2.a 
3.7S 

V!trld sl!trt 
1• 1917 
(,.1'1: ... tagw) 

2.1 
2.1 
1.9 
1.9 
1.9 

2.7 
2.Z 
2.a 
2.D 
1.9 

34-1 35.5 

1.7 I.I 
1.5 1.7 
1-6 1.7 
1.4 1.6 
1.6 1.6 

42.1 43.9 

I. I 1-4 
1.4 1.4 
1.4 1.4 
1.3 l.l 
1.1 1-2 

49.l 50.1 

1.1 
1.0 
a.9 
a.9 
1.1 

1.1 
1.1 
1.a 
0.9 
0.9 

54. l 55.8 

a.a 

a.a 

a.a 
a.7 

0.7 

0.8 

o.a 

0.8 
0.1 

0.7 

51.a 59.~ 

a.5 C.7 

a.6 0.6 

0.6 0.6 
0.5 
0.5 

0.6 
0.5 

60.7 62.S 

0.5 
0.5 
0.4 

0.4 

0.5 
0.5 
0.5 

0.4 

0.4 0.4 
62.91 65.11 

1!/ Total share oworstated because ,_ •trncy 1nd llcrnsr brands double counted. 
' ' 1986 revised to Include 1987 acquhl tlon of G. Holl-n, Plttsburth lrowin9 and c. 
Schaldt tr1d,..rh. 
di 19116 and 1917 rrstatrd to Include 1911 .. rttr of lrasserlts Artols and Pledborvf. 
t/ 1986 revised to include 1917 •cqulsltlon of ""'nln90r, Elchba.,., llonln9er tnd lrauhaus 
frankenthal. 
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to account for ~ per •:ent of the l7nitcd Kingdom beer 
market. 

In the l'nited Kingdom interest is current!} fl.l\:uscd 
on the tied house ;i.·hich is being investigated by the 
'.\lonopolies and Mergers Commission. This probabl} 
means that future growth on the retail side will be in 
free houses. 

2. Top "-ds 

looking dO\irn the list of top beer brands. Budweiser 
f brewed by Anheuser Busch). is by far the world"s 
biggest selling beer. reaching a new sales record of 
60 million hectolitres or 6.2 per cent of the total 
market in 1987 Hable IV.163). Budweiser is brewed 
under licence in seven cou>ltries, including rhe Unilcd 
Kingdom and Japan. as well as being exported to 
30 others. Coors is licensed in Canada and Japan. 

The second best selling beer in global terms was 
Japan ·s Kirin beer. reaching 25 million hectolitres. 
Kirin achie\·ed this level despite the fact that all its 
major domestic competitors recorded faster growth in 
1987. Most of the growth in the Japanese market is due 
to the rise in popularity of dry beer. imroduced by Asahi 
brewing. This company came back to life after a bad 
slump in sales. with its Super Dry brands. At the same 
time Asahi started to produce Coors beer, franchised 

to it by the giant United States compan}". Adolph 
Coors Co .. and another competitor. Suntory. began 
producing Carlsberg. licensed b} Vnited Breweries of 
Denmark. With its home market becoming increasing!~ 
fragmented. Kirin is looking for acquisitions or 
licensing agreements o\·erseas. puticularl~· in East Asia. 

Next in the league table is another United States 
product. Miller Lite (Miller Brewing). at 23 million 
hectolitres. This is the world's biggest-selling light 
beer. although it has been facing a rising flood of .. me 
too .. products. It is exported to Japan. the Philippines 
and the Republic of Korea and licensed in Canada 
and the United Kingdom. A European beer. Heineken. 
is next in the world beer league. at 15.6 million 
hectolitres. This company is known for ha\"ing aimed 
its products at a larger number of small markets. and 
has interests in breweries in a vast range of countries. 
including Africa. Canada. the Caribbean. Grr-ecc. 
Ireland. Italy, South America and Spain. In 1987 a 
new Amstcl lager brewery was inaugurated by Heineken 
in Burundi ( 40 per cent owned by the Burundi state). 

It is also worth mentioning Guinness in the global 
context. Although number 20 in lhc league table (with 
7 .2 million hccrolitres ), it is a very interesting product in 
that in a field dorninated by lagers and light beers, 
it continues to record rising sales. Guinness is a 
traditional Irish black stout, and o\·er half of its 
sales arc produced in breweries in Ireland and the 

Tlble lV.163. Vorlcl's tep llftr bl'Mcls, 1916 Mel 1"7 

R..-k Ir and c-..-:r c-lr:r V1l11!!!1 Percenl•te Vgrl!! 1!!ir1 
1986 1917 ~ l'lll6 1917 

(109 heclolilns) <..-runuge) 

1 a..ciw.inr ~nr-e..~ch United SlllH Sl.2 60.0 3.1 6.0 6.2 
2 Kirin lffr ICir>n lr-r:r Japan 25.0 25.0 2.6 2.6 
3 "ill er Lilt "i11tr lrotwin9 

I Piii 11 ip llorri s l Uni led St•lH 22.9 23.0 0.4 2.4 2.4 
4 Htintk ... IWinek.,, llV 1Mt11etl..-cis IS.I 15.6 -1.3 1.6 1.6 
5 Antarlic• C-•nhi• Anl•rHca Poulisl• lruil 12.6 13.0 3.2 1.3 1.3 

T11t1l lQI! li"I 13.c.5 136.6 1.6 13.9 14.1 

6 lrai... Chopp C-•nhi• Cenrejaria Brar.a lruil 12.3 12.5 1.6 l. l 1.3 
7 "ill•• High LHe "ii ler lrotwing 

(Phillip llorris) United Slates 13.0 11.6 -10.1 1.l 1.2 
8 Polar Ce,.,,1uria Polar CA llesico 9.5 10.a 13.7 1.0 I. I 
9 l.oors Light ~dolph Coors United Stales 8.7 9.1 12.6 0.9 1.0 

10 Castlt Lager South Af ri c•n lr-ri ts Sou~h Atrica a.a 9.5 a.o 0.9 1.0 

!!IU.Ll.9.P_.11!! 186.8 190.a 2.1 19.3 19.7 

II Busch Anheunr-Susch United Slates 8.3 9.4 13.3 0.9 1.0 
12 Bud Light Anheuser-a.. sch United Sl•tts 7 .7 9.4 22.1 0.8 1.0 
13 Corona Ctrvtceria "Melo SA lle•ico 7.9 9.4 19.0 o.a 1.0 
14 Coors Adoph Coors Uni led Slates 9.7 9.3 -C. I 1.0 1.0 
IS Sapporo Dt1fl Sapporo lrotwtrits Japan 8.4 9.1 8.] 0.9 0.9 

T11t1l l21! lilUtn 228.8 237.4 3.8 23. 7 24.S 

16 Sall "igutl San "iguel Philippines 
Pale Pi lstn 6.a 9.0 )2.4 0.7 0.9 

11 Old "ilwauhe Stroh ar-ry United Sluts a.a a.7 -1. l 0.9 0.9 
18 Carlsbug Carlsberg o.,..,k 7.a 8.0 2.6 0.8 0.8 
19 Aguila Santo Oooi ngo Group Spain 7 .0 a.o 14.) 0.7 o.a 
20 Guinness Guinness PLC I rt land 6.9 7.2 4.3 0. 7 0. 7 

!.2U!....lgJL l.!!l.!ili 266. l 271.] 4.6 27 .s 28. 7 
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.... I rand c~ c-try Yglll!!!!I: '""" ... t.,. !!!!!rl!I 1!!tr1 
1986 1987 <'-911 19'6 1987 

1109 11tttolitr11sl (111trc""ta,..1 

21 ~ r ,:t1•ttbou rg Gr_. ISK fr.&niel' 6.l 6.4 1.6 G.1 ~- 7 

22 "i lwaukff' s lltSt "i l11tr lr1twin9 
(Phillip Morris) Uni tltd Stat1ts 5.7 6.3 10.5 0.6 0.7 

23 "icll1tlob AnllftS1tr-lluscll Uni tltd Sta us 6.3 6.1 -l.2 0.7 0.6 

24 Asahi Asahi lrt"Weril'S J- 4.5 5.7 26.7 0.5 0.6 

25 Carl in9 I lack Laklf1 Unitltd llin,.._ 5.7 5_5 -3.5 0.6 0.6 

~1 t9:1 i~t1-fiw1 294.6 3~ 3 C.7 30.5 l!.8 

26 OI Ori,...tal lr-ry litpub 1 i C of llorH 4.9 5.C 10.2 0.5 0.6 

27 Carta 11 anc:a r-to Proa llrt•ico 5.6 S.3 -5.4 0.6 0.5 

28 rost1tr's Eld1trs lr1twin9 Gr- Austra.1 ill. 
,_. 

5.2 a.3 0.5 il.5 

29 Kirin Or.aft Kirin llr~ry Japan C.0 5.0 25.Q o.c 0.5 

30 Tuborg Carlsbltrg 0.-.n C.9 5.0 2.0 o.s 0.5 

tit.al 19.2 lhirt1 311.li 334.2 C.I n.o )C.5 

31 Lion llgl'r South AfricAR lt'~ri•s South Africa C.5 5.0 11.l 0.5 0.5 

32 Suntory Suntory Ja,an C.6 C.9 6.5 o.s 0.5 

33 Schuf1tr Th1t Stroh lr-ry Uni tod StatH 5.0 c.e -C.O o.s 0.5 

JC Msl•l llltiftltllltft. -.thltrlancls 4.5 C.5 o.s 0.5 

l5 Old Styl• Bond Corp. Australia 4.9 c.5 -8.2 0.5 0.5 

T!!~tl 1!1i! thi r~·ir:-ft•r 342_3 357.9 C.6 35.C 36.9 

36 llant1trbrau Gr°"" ISK Franu 

37 Stroh's Thlt Stroh lr-ry Uni tltd Stat1ts c.s C.3 -e.c 0.5 o.c 
31 s..p.rior r-to Proa ,..1ico c.3 C.2 -2.3 O.c 0.4 

39 L•tt•s llu1t L•tt Drewing c~ 3.9 4.1 5.1 0.4 0.4 

40 PMst llw Ribbon SU United Stat1t1 4.7 4.0 -14.9 0.5 0.4 

T11l1l l!ll! fgrl1 llri!!!li 363-9 378.I 4.1 37.6 39.1 

mru= 1..,act Oat ........ ,, Carling llack Labltl traftolart -..i by lass fo thlt lilited lti..,.SO.; 11, Carling 0'11tt11t C Eld1trs IXL) in Canada 

and by Bond in the !ilitltd StatltS. 

Table IV.164. World'• top beer brand• In 1917 -
~ 'Hra ... Ucaaed productl- and aporta 

lank Brand ln~i11:U2n lns:mll&r: 
Total Ovned Vol .. e Llcenaed Ovned Share Licensed 

exported exported 
(•illicma of hectolitres) 

1 Budveiaer 60.0 51.1 0.4 0.1 91.0 0.7 1.3 
2 lirin Beer 25.0 24.9 0.1 i/ 99.6 0.4 •' 
J "Iller Lite 23.0 22.5 0.1 0.4 97.1 0.4 1.7 
4 Heineken 15.6 7.5 5.1 3.0 41.1 32.7 19.2 
5 Antartica 13.0 13.0 100.0 
6 Brai.a Chopp 12.5 12.5 •' 100.0 •' 
7 "ill•~ Hi&h Life 11.6 10.1 0.1 0.7 93.1 0.9 6.0 
I Polar 10.1 10.1 •' - 100.0 •' 
9 Coor• Li&ht 9.1 9.3 0.5 94.9 5.1 

10 Caatle Laser 9.5 9.3 1/ 0.2 97.9 •' 2.1 
11 Buach 9.4 9.4 1/ 100.0 •' 
12 lud L11ht 9.4 9.4 •' 100.0 •' 
13 Corona 9.4 7.4 2.0 71.7 21.3 
14 Coon 9.3 9.0 0.3 96.1 3.2 
15 Sapporo Draft 9.1 9.0 0.1 91.9 1.1 
16 San "lauel Pale Pllaen 9.0 9.0 •' !CC.O •' 
17 Old "llvaukee 1.7 1.6 ll.l 91.9 1.1 
11 Carlaber1 II" :;.a 1.0 1.2 72.S 12.~ 15.0 
19 AauUa 1.0 a.o 100.0 
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Table IY-164. (coatlnued) 

lank Brar.cl f[!l!llls:Uu rus:mu11: 
Total Ovned Vol-e Licensed Ovned Share Licensed 

exported exported 
(•llllons of hectolitres) 

20 C:ulanesa 7.2 5.2 0.6 1.4 72.2 8.3 19.4 
21 r:ronenboura 6.4 5.5 0.5 0.4 15.9 7.8 6.3 
22 "llvaultee'a Best 6.3 6.3 •' - 100.0 •' 
23 "lchelob 6.1 6.1 •' •' 100.0 •' •' 24 Asahi 5.7 5.7 •' - 100.0 •' -
25 Carlina Black Label 5.5 5.1 •' 0.4 92.7 •' 7.3 
26 OB 5.4 5.4 •' - 100.0 •' 
27 Carta Blanca 5.3 5.2 0.1 98.l 1.9 
28 Foster'• 5.2 3.7 0.5 1.0 10.0 10.0 20.0 
29 r:trln Draft 5.0 5.0 •' 100.0 •' 
30 Tubor8 5.0 2.4 0.6 2.0 41.0 12.0 40.0 
31 Lion Laser 5.0 4.9 •' 0.1 98.0 •' 2.0 
32 Suntory 4.9 4.9 •' 100.0 •' 33 Schaefer 4.8 3.9 0.9 81.3 11.8 
34 blstel 4.5 3.7 0.4 0.4 82.2 8.9 8.9 
35 Old Style 4.5 4.5 100.0 -
36 r:anterbrau 4.3 4.3 •' 100.0 •' 
31 Stroh'• 4.3 4.2 0.1 97.7 2.3 
31 S~rlor 4.2 4.2 •' 100.0 •' 
39 Labatt's Blue 4.1 3.7 0.4 •' 90.2 9.1 •' 
40 Pabst Blue Ribbon 4.0 4.0 •' - 100.0 f./ 

Total Top 40 ~rands 371.1 352.9 13.l 12.1 93.0 3.5 3.4 

~: lapact Databanlt. 
~: Data Include foreign subsidiary aales in vhlch brever has a controlllna 
Interest •lnus exports. 
Al Less than 50,000 hectolitres or 0.05 per cent. 

United Kingdom. like Heineken, it is established in 
a larger number of scattered markets, including 
Cameroon, Liberia, Malaysia and the Seychelles. 

Table IV.164 indicates the varying degree;; to which 
beer brands arc licensed. For example, the Dutch 
beer, Heineken. is heavily licensed, as is Guinness, 
Foster's, Tuborg and Carlsberg. 

As Impact International points out, while developed 
market economics arc dominated by the United States 
market. there arc a number of other breweries 
producing enormous quantities. Brazilian ("''mpanics 
such as Brahma and Antartica produced 18 a:iJ 17 mil
lion hectolitres respectively in 1987, with Brahma's 
top brand Brahma Chopp coming number six in the 
world league with 12.5 million hectolitres, and Antartica 
brand number five with 13 million hectolitres. 

South African Breweries (SAD) sold 16.5 million 
hectolitres in 1987, with its leading brand Castle lager 
number 10 in the world. San Miguel in the Philippines 
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sold 14 million hectolitres, 9 million of which was the 
San Miguel Pale Pilsen brand. 

The Carlsberg Brewery of Hong Kong and Danc
brcw Consult com!Jlctcd a six-year project in 1987 for 
the modernization of the Cantonese brewery at 
Guangzhou, China. 

Although there has been a constant shift between 
brands over the past few years, it would seem that the 
total market has reached its volume limits for the 
foreseeable future, which means that the frenetic 
activity between companies to gain a larger slice of it 
will continue. New products or improved margin arc 
one way out. The United States seems to be the role 
model for the rest of the world, with companies 
everywhere emulating United States marktting strate
gics and products. 

In 1987, the world's top 20 breweries accounted for 
more than 50 per cent of the total beer market. This 
dominance is expected to increase. 

I I II I I 11 11 



BreM:ing Industry Statistics 

Figure IV.34. World beer production by~ 1917 Md 1-

1986 

Total: 1.016 bilion Mctalilres 

;,..----=-

'-._r...t-. 

·.\=~--
Q.3% 
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Source: Joh Barth (international haps merchants). 

Table IV.161. World beer production, 1986 and 1987 
(Mllllona of hectolitre•) 

Country or area 1986 1987 Country or area 

;,----=-

1986 

A. lllUK I. Borth and Sopth America 

CeC11any, Federal Republic of 94 100 92 744 United Statea 230 545 
United l:lnad- 59 166 59 887 Brad! 43 760 
USSR 55. 000 50 000 Mexico 29 287 
Cefll&D De110cratic Republic 24 300 25 000 Canada 22 815 
Spain 24 126 25 000 Colllllbia 16 600 
Czecboalovakia 22 783 22 228 Venezuela 11 200 
France 20 655 19 894 Peru 6 800 
letherlanda 17 988 17 547 Araentina 5 900 
lelaium 14 500 13 990 Cu WI 2 930 
Yuaoalavia 10 500 11 790 Chile 2 200 
Poland 11 380 11 644 Ecuador 2 385 
Italy 11 082 11 122 Panua 880 
R-.niaAI 11 000 10 000 Paraauay 900 
Runaary 9 222 9 600 Boll via 800 
Auatria 8 948 8 932 Dominican Republic 1 200 
D-rk 6 200 8 200 Cuat ... la 710 
lulaaria 6 000 7 000 Coata Ilea 800 
Ireland 5 456 5 369 J ... ica 650 
Portu1al 3 945 4 977 El Salvador 650 
Switzerland 4 112 4 115 Ronduraa 540 
Sweden 4 100 4 -10 uruauay 750 
Finland 3 285 3 423 Trinidad and Tobaao 350 
CrHce 3 150 3 200 Puerto Rico 300 
1'orvay 2 135 2 167 llcara1ua 550 
Lux•bour1 732 662 Guyana 100 
Malta 135 164 letbarland• Antill•• 132 
AlbaniaAI 100 100 S\lrin .. e 112 
Iceland 31 40 Barbadoa 10 

Martinique 65 
Total 434 131 432 805 Saint Lur.ia 60 

1987 

229 297 
47 500 
31 537 
22 114 
17 600 
12 100 

7 500 
5 800 
3 600 
2 546 
2 000 
1 360 
1 200 
1 180 

972 
970 
800 
800 
670 
601 
600 
470 
376 
350 
150 
150 
123 
90 
65 
57 
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Table IV.161. (continued) 

Country or area 191E 1917 Country or area 1916 1917 

Haiti 25 47 D. VHl;UD bll 
Guadeloupe 30 32 
Saint Kltta aacl leYls 25 21 Turkey 
Belize 25 25 

2 000 2 500 

Grenada 25 26 
Iraq 517 500 
Israel 412 420 

Bah-• 21 Cyprus 
Saint Vincent and 

260 270 
Lebanon 130 130 

tbe Grenadines 13 17 Syrian Arab Republicll 90 90 
Jordan 34 35 

Total 384 194 393 773 
Total 3 443 3 945 

c. ilDll E. IUt Asia 

Japan 49 980 53 500 

South Af rlca 14 500 11 000 China 40 000 50 000 

Blaerla 6 140 ; 000 Philippines 8 300 10 200 

Caaeroon 5 400 5 500 Republic of Korea I 066 8 100 

Zaire•/ 4 205 4 310 Talvan Province 3 537 3 164 

Kenya 3 200 3 500 Viet ffaall 2 000 2 000 

Cote d'IYoire 320 1 350 Iaclia 1 100 2 000 

Zillbabve 1 050 1 300 Bona Koaa 1 250 1 360 

Cabon 810 1 000 Democratic Peo;·e•s 

Ethiopia 142 964 Republic of KoreaII 1 000 1 000 

Burundi 114 931 Thailaad 100 960 

conao&' 850 850 Indone::.ia 718 843 

Zallbi• 100 800 "9layafa t50 507 

Alsert••' 600 750 Siqapore 391 385 

Rwanda 641 642 Iran (Isl .. lc Republic of)ll/ 100 100 

United Republic of Tanzania 850 58& tronaouall 100 100 

An&olal/ 530 550 Sri Lanita 72 75 

Ghana 650 526 ffepal 45 45 

Burkina Faa~/ 500 500 ftya1111&r, Union ofll 50 40 

llorocco 400 500 Lao People's Democratic 

Toso 400 452 lepubUcll 10 10 

w .. ibia 350 411 Pait is tan 10 10 

l&Ypt.11 472 400 BanaladeshA' 5 5 

Central African Republic 306 294 Democratic K .. pucheall 5 6 

'laurltfus 200 257 
Tunlala 325 256 Total 118 889 135 810 

Botswana !}4 248 
Kada4Hcar 260 240 
Benin 274 219 
Swaziland 171 216 F. Apatralla Ind Oceania 

llo:uabique 229 213 
Lesotho 200 205 Australia 18 170 18 765 
"9lavi 160 160 Rav Zealand 3 924 4 087 

saneaal .. 160 153 Kev Guinea 494 520 

Liberia 110 138 Fijil/ 165 170 

Usandal/ 55 135 Tahiti 118 120 

Reunion 100 117 ffe.w Caledonia 55 63 

Chad 115 103 s.-a 50 54 

Kiser•' 90 100 
"9111/ 80 80 Total 22 976 23 779 

De110cracic Yeaen 8S 53 
Seychelles 42 49 World total 1 015 917 l 044 163 

Sierra Leone 36 47 
Guinea Bhaau 20 19 
c: .. bh 12 17 ~: Joh Barth (International hops •erchanta). 

•' Eattaated. 
Total 49 388 54 143 ~I lon-a'coholic. 
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Statistical Annex 

World Industry Development Indicators 



T ecbnical notes 

I. Sources for the following country tables arc: 

(a) the UNIOO database of Industrial Statistics: 

(b) National Accounts Statistics from UN/UNSO (all 
entries followed by .. Ina .. supplemented l y other sources 
(listed below under item 7); 

(c) Population figures by UN Demographic Statistics 
and UN Monthly Bulletin of Statistics. The population 
figures used in the GDP per capita for~cast (1988-1989) are 
based on the .. World Population Prospects as assessed in 
1982" (UN/DIESA 1985). medium variant; 

(d) estimates and forecasts of GDP and MVA (manu
facturing value added from National Accounts Statistics and 
for 28 industrial branches) by UNIDO/PPD/IPP/Global 
Issues and Policy Perspectives Branch. 

2. All values arc in millions of US dollars at current prices. 
except where otherwise indicated. Official exchange rates 
l;avc been applied in general to generate dollar values. For 
selected countries and selected periods a correction factor 
was calculated to compensate for temporary overvaluation 
of lhc national currency (Argentina, Chile. Dominican 
Republic. El Salvador, Guatemala. Nicaragua. Paraguay. 
Sierra Leone. Trinidad and Tobago. i.Jganda. t:ruguay. 

The correction was done by adapting exchange rates to 
the reported inflation rates. 

Exchange rates for Hungary and Poland arc a\·eragc 
market (principal) rates as reported by International Financial 
Statistics. 

3. Figures followed by ''/c .. arc in 1980 constant prices. 

4. For the centrally planned economies UNSO provides an 
estimate of GDP based on country reports of NMP. NMP 
figures arc no longer reported. MV A is estimated from 
industrial activities by applying a reduction factor derived 
from industrial statistics. 

5. There arc two parts to the annex. The first part consists 
of full page reports on 100 countries for which more 
complete data is available. This is a subset of the sample of 
129 countries used to derive rhc sectoral fo1 ecasts of 
manufacturing value added for 28 industrial branches. Each 
of these pages contains a diagram of industrial structural 
change. graphs of GDP and MV A growth rares. described in 
items 6 and 7 below. and tabular data as described in items 
R to 13 below. 

The second part of the annex consists of short tables for 
each of the remaining countries. 

6. The diagram of industrial structural change is based on 
the value added in 191!0 constant prices. For each branch an 
index number for the periods 1980. 191!5 and 1990 is 
calculated from the base year 1Ci75. The index number 
determines the distance from rhc origin of the star-diagram. 
For each year the index numbers arc connected by a line 
which reflects rhe typical "shape" of exi;>ansion for the 

specific country. Since the size of expansion (absolute \·alues 
of the index numbers) is different in each country. a 
different scale is used in each diagram. The largest index 
number of all branches is therefore given below the right 
end of the horizontal axis. The two numbers in the box on 
the upper right-hand side arc: g. the average annual growth 
rate for the period 1975 to 1990; and 0. the indc.'I of 
structural change (defined below) for the same period. 

7. GDP and MVA growth rates arc mainl~ based on dara 
supplied by UN/UNSO. However. when no UNSO figure 
was reported. a figure was taken from one of the following 
sources: 

(a) National statistical institute of the specific country; 

(b) United Nations regional economic commission for 
the specific country; 

(c) International Financial Statistics (International 
!'.ionctary Fund); 

(d) National Accounts. Main Aggregates (OECD. Dcpan
mcnt of Economics and Statistics); 

(e) World Outlook and Quarterly Economic Re\·ie"· (The 
Economist Intelligence Unil); 

(fJ World Bank Atlas; 

(g) Central~r Planned Economies. Economic 01·en-ie"· 
(The Conference Board. Inc.); 

(h) Economic Forecast (North Holland); 

(i) Abecor European Bank Service; 

or else estimated on the basis of statistical analysis and other 
ad hoc information. including various periodicals and 
ncwpapcrs. 

Forecast growth rates fo~ 1989 anc 1990 for each country 
were projected using 

(a) the long-term trend in GDP; 

(hJ the cyclical deviations from that trend: and 

(c) when it proved significant, GDP in another country 
or a group of other C<'untries. 

Growth rates of aggregate MVA were forecast on the 
basis of regression techniques relating MVA and GDP. 
Five different types of regressions arc tested for this 
purpose. The relationship producing the besr ex-post fore· 
casting figures was finally selected. 

Estimates of sectoral MVA for 19117 to 1990 for each 
country were based on regression equations which contain 
GDP. aggregate MVA. lagged own-sector MVA and pro
duction indices as independent variables. 

These sectoral MVA estimates were constrained to he 
consistent with the corresponding growth rate of aggregate 
MVA. 

The growth rates of manufacturing value added in 
211 industrial branches for the periods 191111 10 1990 were 
projected only for a sample of 129 c.1untries. Again v:iriou~ 
national sources and IJNIOO estimate.s were used to 
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impro\·c lhc coverage of lhc data. The forecasts arc based on 
eslimatcs of the contribution of two componcnls: (a) the 
dependence of the sector on the overall economic situation 
in the country expressed in terms of GDP; and (b) lhc 
sector-specific time behaviour expressed in terms of a lag
structurc of the \·aluc added of the sector. 

8. Two figures arc reported for manufacturing value 
added. One is based on the national income accounts 
definition and the other on the industrial census definition. 
The main differences arc: (a) included in the national 
income accounts figure but not included in industrial census 
figure is aclivity of c::tablishments with less lhan some 
specified number of employees. typically five Gr ten. but the 
number is not fixed across countries; (b) in the induslrial 
census each eslablishmcnt is considered to be r.ither indus
trial or non-industrial and all activities for the cstablishmcnl 
arc !'imilarly classified whereas in the national income 
accounting framework output is classified as industrial 
based on the nature of the product. 

The industrial census data include the receipts for and 
e:11dude the cosls of non-industrial activities. 

For further information refer to International Recommenda
tions for Industrial Statistics. Statistical Papers. Series M. 
No. ~8. Rev.I (United Nations publication. Sales No. 
E.83.XVll.8). 

9. The figures under lhe item .. profilability .. arc defined as 
follows: 

lntermedialc input = 100 (gross output - value added)/ 
gross output 

Wages and salaries = 100 (wages and salaries JI gross 
output 

Operating surplus = 100 (value added - wages and 
salarics)/gross output 

10. The items '"profitability.. and .. productivity.. arc 
averages across all branches. except that only those branches 
were included for which all the required data (gross output. 
value added. wages and salaries. and employment) were 
available. 

11. For the calculation of the structural indices and the 
value of n in the diagram of industrial structural change. 

index numbers of industrial production weighted by 1980 
base year values were used. 

The measure for structural change. IJ. is defined by: 

[s;(t) · S;(l - I) 
i 

cos 8 = --==================== v o::s;(l)1
)- ( Ls;(l - 1)1

) 

i i 

where s;(t) is the share of the i-th branch in total manu
facturing value added ;n the year t. 

The value () can be interpreted as the angle between the 
two vectors s;(t - I) and s,(l) mcasure<i in degrees. 

The theoretical maximum value of 0 is 90 degrees. 

12. The item ""MVA growth rate/8"" is the growth rate of 
real value added per degree of structural change between 
periods t - 1 and 1. 

13. The deg1ee of specialization is defined as follows: 

Ls;·lns; 

h = 100( I + -'1-h--
ma• 

where S; is defined as above and him,= In (number of 
branches). and In is the natural logarithm. 

If the shares of all branches arc equal. the degree of 
spccializalion equals 0. If only one branch exists. the value 
is 100. 

Summary of indicator.s 

Ina value originaling from national ac.-ounts statistics 

le in 1980 constant prices 

/e estimated by UNIDO/PPD/IPP/GLO 

If forecast by UNIDO/PPD/IPP/GLO 

no value available 

value is less than half a unir 

n.a. no1 available 



Regional classtflcatton of countries and tarrttorlas: 

Country or territory 

AFGHANISTAN 
ALBANIA 
ALGERIA 
ARGENTINA 
AUSTRALIA 
AUSTRIA 
BAHAMAS 
BANGLADESH 
BARBADOS 
BELGIUM 
BELIZE 
BENIN 
BERalDA 
BHUTAN 
BOLIVIA 
BOTSWANA 
BRAZIL 
BRUNEI DARUSSALAM 
BULGARIA 
BURKINA FASO 
BURUNDI 
CAMEROON 
CANADA 
CAPE VERDE 
CENTRAL AFRICAN REPUBLIC 
CHAD 
CHILE 
CHINA 
COLC.IA 
Ca.JROS 
CONGO 
COSTA RICA 
COTE D'IVOIRE 
CUBA 
CYPRUS 
CZECHOSLOVAKIA 
DEMIARK 
DJIBOUTI 
DOMINICAN REPUBLIC 
ECUADOR 
EGYPT 
EL SALVADOR 
EQUATORIAL GUINEA 
ETHIOPIA 
FIJI 
FINLAND 
FRANCE 
FRENCH GUIANA 
FRENCH POLYNESIA 
GABON 
GAMBIA 
GERMAN DEMOCRATIC REPUBLIC 
GERMANY, FEDERAL REPUBLIC OF 
GHANA 
GREECE 
GUADELOUPE 
GUATEMALA 
GUINEA 
GUINEA-BISSAU 
GUYANA 
HAITI 
HONDURAS 
HONG KONG 
HUNGARY 
ICELAND 
INDIA 
INDONESIA 
IRAN (ISLAMIC REPUBLIC OF) 
IRAQ 
IRELAND 
ISRAEL 
ITALY 
JAMAICA 
JAPAN 

UNITAD regton 

Ind1an Sut>conttnent 
Centrally planned Europe tncl. USSR 
North Afrtca and western Asta 
Lattn Amertca 
Other developed countrtes 
Western Europe (Industr1altzed) 
Lattn Amertca and the cartbbean 
Indtan Sut>conttnent 
Lat1n Amer1ca and the car1bbean 
Western Europe (Industrtaltzed) 
Lattn Amer1ca and the cartbbean 
TrOPtcal Afrtca (Sub-Sahara) 
North Amertca 
Indtan Sut>conttnent 
Lat1n Amertca 
TrOPtcal Afrtca (Sub-Sahara) 
Lat1n Amer1ca 
Asta East and South-East. Ocean1a 
Centrally planned Europe 1nc1. USSR 
TrOPtcal Afrtca (Sub-Sahara) 
TrOPtcal Afr1ca (Sub-Sahara) 
TrOP1ca1 Afrtca (Sub-Sahara) 
North Amer1ca 
TrOPtcal Afrtca (Sub-Sahara) 
TrOPtcal Afrtca (Sub-Sahara) 
TrOP1ca1 Afrtca (Sub-Sahara) 
Lattn Amertca 
Centrally planned As1a 
Lattn Amertca 
TrOPtcal Afrtca (Sub-Sahara) 
TrOPtcal Afr1ca (Sub-Sahara) 
Lattn Amertca 
TroPtcal Afr1ca (Sub-Sahara) 
Lat1n Amertca 
North Afrtca and western Asta 
Centrally planned EurQPe tncl. USSR 
western Europe (Industrta11zed) 
TroPtcal Afrtca (Sub-Sahara) 
Lattn Amertca 
Lattn Amertca 
North Afrtca and western Asta 
Lat1n Amertca 
TrOP1Cal Afrtca (Sub-Sahara) 
TrOPtcal Afr1ca (Sub-Sahara) 
South-East Asta 
Western Europe (Industrtaltzed) 
western Europe (Industrtaltzed) 
Lattn Amertca and the cartbbean 
As1a East and South-East, Oceanta 
TrOPtcal Afrtca (Sub-Sahara) 
TrOP1cal Afrtca (Sub-Sahara) 
Centrally planned Europe tncl. USSR 
western Europe (Industrtaltzed) 
TrOPtcal Africa (Sub-Sahara) 
Western Europe (South) 
Lattn Amertca and the carlbbean 
Latin Amertca 
TroPtcal Africa (Sub-Sahara) 
TrOPtcal Africa (Sub-Sahara) 
Lat~n America and the cartbbean 
Lattn Amertca and the cartbbean 
Lattn A111ertca 
South-East Asta 
Centrally plannec1 Europe tncl. USSR 
western Europe (Industr1altzed) 
I~dtan Sut>conttnent 
South-East Asta 
North Afrtca and Western Asta 
North Afrtca and western Asta 
western Europe (Industrtaltzed) 
Western Europe (South) 
Western Europe (Industrtaltzed) 
Lat1n Amertca 
Japan 

(IN) 
(EE) 
(AN) 
(LA) 
(OD} 
(WE) 
(LA} 
(IN) 
(LA) 
(WE) 
(LA} 
(TA) 
(NA) 
(IN) 
(LA) 
(TA) 
(LA) 
(AS) 
(EE) 
(TA) 
(TA) 
(TA) 
(NA l 
(TA) 
(TA) 
(TA) 
(LA) 
(QA) 
(LA) 
(TA) 
(TA) 
(LA) 
(TA) 
(LA) 
(WA) 
(EE) 
(WE) 
(TA) 
( l'.) 
(LA) 
(AN) 
(LA) 
(TA) 
(TA) 
(AS) 
(WE) 
(WE) 
(LA) 
(AS) 
(TA) 
(TA) 
(EE) 
(WE) 
(TA) 
(WE) 
(LA) 
(LA) 
(TA) 
(TA) 
(LA) 
(:..A) 
(LA) 
(AS) 
(EE) 
(WE) 
(IN) 
(AS) 
(WA) 
(WA) 
(WE) 
(WE) 
(WE) 
(LA) 
(JP) 
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A- 9 
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A- 11 
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A-109 
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A-109 
A- 14 
A-109 
A-109 
A-110 
A-110 
A- 15 
A-110 
A- 16 
A-110 
A- 17 
A- 18 
A- 19 
A- 20 
A- 21 
A-110 
A- 22 
A-110 
A- 23 
A-111 
A- 24 
A-111 
A- 25 
A- 26 
A- 27 
A- 28 
A- 29 
A- 30 
A- 31 
A-111 
A- 32 
A- 33 
A- 34 
A- 35 
A-111 
A- 36 
A- 37 
A- 38 
A- 39 
A-111 
A-111 
A- 40 
A-112 
A- 41 
A- 42 
A- 43 
A- 44 
A-112 
A- 45 
A-112 
A-112 
A-112 
A-112 
A- 46 
A- 47 
A- 48 
A- 49 
A- 50 
A- 51 
A- 52 
A- 53 
A- 54 
A- 55 
A- 56 
A- 57 
A- 58 
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JORDAN 
KENYA 
KOREA. DE..:X:RATIC PEOPLE'S REP 
KOREA. REPUBLIC OF 
KUWAIT 
LAO PEOPLE'S DE..:X:RATIC RErUBL 
LESOTHO 
LIBERIA 
LIBYAN ARAB JAMAHIRIYA 
LUXEllBOURG 
MADAGASCAR 
MALAWI 
MALAYSIA 
MALI 
UAL TA 
MARTINIQUE 
MAURITANIA 
MAURITIUS 
llHICO 
MONGOLIA 
MONTSERRAT 
MOROCCO 
llOZA~'flUE 
llYAllllAR. UNION ~F 
NAii I BIA 
NEPAL 
NETHERLANDS 
NETHERLANDS ANTILLES 
NEW CALEDONIA 
NEW ZEALAND 
NICARAGUA 
NIGER 
NIGERIA 
NORWAY 
OllAN 
PAKISTAN 
PANAMA 
PAPUA NEW GUINEA 
PARAGUAY 
PERU 
PHILIPPINES 
POLAND 
PORTUGAL 
PUERTO RICO 
QATAR 
REUNION 
ROMANIA 
RWANDA 
SAllOA 
SAO TOME ANO PRINCIPE 
SAUDI ARABIA 
SENEGAL 
SEYCHELLES 
SIERRA LEONE 
SINGAPORE 
SOMALIA 
SOUTH AFRICA 
SP.\IN 
SRI LANKA 
SUDAN 
SURINAME 
SWAZI LANO 
SWEDEN 
SWITZERLAND 
SYRIAN ARAB REPUBLIC 
TAIWAN PROVINCE 
THAI LANO 
TOGO 
TONGA 
TRINIDAD ANO TOBAGO 
TUNISIA 
TURKEY 
UGANDA 
UNION OF SOV. SOC. REPUBLICS 
UNITED ARAB EMIRATES 
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UNITAO l"egton 

Nol"tn Afl"\ca ana westel"n Asia 
Tl"apica1 Afl"\ca (Suo-Sahal"a) 
Centl"ally plannea Asia 
South-East Asia 
North Afl"tca and western Asta 
Centl"ally planned Asta 
Tl"opica: Afl"ica (Sub-Sahal"a) 
Tl"aptcat Afl"tca (Sub-Sahara) 
North Afl"tca and Westel"n As1a 
western EuroP€ (InduStl"talized) 
Tl"opicat Afl"tca lSub-Sahal"a) 
Tl"optcal Af,..tca (Sub-Sahal"a) 
South-East Asia 
Tl"oPicat Afl"ica (Sub-Sahara} 
Western Europe (South) 
Latin Amel"tca and the Cal"ibb~an 
Tl"aptcal Afl"tca (Sub-Sahal"a} 
Tl"apical Af!"ica (Suo-Sahal"a) 
Lattn Amel"tca 
Centl"al ly plarnea Asta 
Latin Amel"tca ano the Cal"tbbean 
Nol"tn Afl"tca and westel"n Asta 
Tl"optcat Afl"tca (Sub-Sahal"al 
Indian SubContinent 
Tl"optcal Afl"tca (Sub-Sahal"a) 
Indian Subeonttnent 
westel"n Eul"ape (Industrialized) 
Latfn Amel"tca and the Cal"ibbean 
Asta East and South-East. Oceania 
Othel" developed countl"tes 
Latin Amel"tca 
Tropical Afl"tca (Sub-Sahara) 
Tropical Afl"ica (Sub-Sahara) 
Western Eul"ape (Industrialized) 
Western Asia {Near East) 
Indian Subcontinent 
Latin America 
Asia East and South-East. Oceania 
Latin Amel"iCa 
Latin America 
South-East Asia 
Centl"ally planned Eul"ope incl. USSR 
Western Europe (Soutn) 
Latin America and the Caribbean 
western Asta (Near East) 
Troptcal Af,..tca (Sub-Sahal"a) 
Centrally planned Eul"ope incl. USSR 
Tl"apical Africa (Sub-Sahara) 
Asta East and South-East. Oceanta 
Traptcal Africa (Sub-Sahara) 
North Africa and Western Asta 
Tropical Africa ISub-Sanara) 
Troptcal Afrtca {Sub-Sahara) 
Tropical Africa {Sub-Sahal"a) 
South-East Asia 
Trapical Africa (Sub-Sahara) 
Other develoPed countries 
Western Europe (Industrtaltzed) 
Indian Subcontinent 
Nort. Afrtca 
Lattn America and the Caribbean 
Tropical Afrtca {Sub-Sanara) 
western Europe (Industrtaltzed) 
Western Eurape (Industrtaltzed) 
North Africa and western Asta 
South-East Asta 
Soutn-East Asia 
Tropical Africa (Sub-Sahara) 
Asta East and South-East. Oceania 
Lat 1 n Ame1· tea 
North Africa and western Asia 
North Africa and western Asia 
Tropical Africa (Sub-Sanara) 
Centrally planned Europe tncl. USSR 
western Asia {Near East} 

(WA) 
(TA) 
IOA) 
lAS) 
(WAI 
(QA) 
(TA) 
(TA) 
(AN) 
(WE) 
(TAI 
lTAl 
(AS) 
(TA) 
(WE) 
(LA) 
(TA) 
(TA) 
{LA) 
(QA) 
(LA) 
{AN) 
(TA) 
(IN) 
(TA) 
(IN) 
(WE) 
(LA) 
(AS) 
(OD) 
(LA) 
(TA} 
\TA} 
(WE l 
(WA) 
(IN) 
{LA) 
(ASl 
(LA) 
(LA) 
(AS) 
(EE) 
(WE) 
(LA) 
(WA) 
(TA) 
(EE) 
(TA) 
(AS) 
( T/l) 
(WA) 
(TA) 
(TA) 
(TA) 
(AS) 
(TA) 
(00) 
(WE) 
{IN) 
(AN) 
(LA) 
(TA) 
(WE) 
(WE) 
(WA) 
(AS) 
(AS) 
(TA) 
(AS) 
(LA) 
(AN) 
(WA) 
(TA) 
(EE) 
(WA) 
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A- 64 
A- 65 
A- 66 
A- 67 
A-113 
A- 68 
A-113 
A-114 
A- 69 
A- 70 
A-114 
A-114 
A- 71 
A-114 
A-114 
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A-115 
A- 72 
A-115 
A-115 
A- 73 
A- 74 
A-115 
A- 75 
A- 76 
A-115 
A- 77 
A- 79 
A-115 
A- 79 
A- 80 
A- 81 
A- 82 
A- 83 
A-116 
A-116 
A-116 
A- 84 
A-116 
A-116 
A-116 
A- 85 
A- 86 
A-117 
A-117 
A- 87 
A-117 
A- 88 
A- 89 
A- 90 
A-117 
A-117 
A-117 
A- 91 
A- 92 
A- 93 
A- 94 
A- 95 
A-118 
A- t 18 
A- 9t> 
A- 97 
A- 98 
A-118 
A- 99 
A-118 



C01Jntry or terrttory 

UNITED KINGDOll 
UNITED REPUBLIC OF TANZANIA 
UNITED STATES 
URUGUAY 
'\/ANUATU 
VENEZUELA 
VIET NAii 
YEllEN (ARAB REPUBLIC) 
YEllEN. DEMOCRATIC 
YUGOSLAVIA 
ZAIRE 
ZAllBIA 
ZIMBABWE 

UNITAD .~egton 

western Europe (Industr1altzed) 
Traptcal Afrtca (Sub-Sahara) 
North Amertca 
Lattn Amertca 
Asta East and South-East. Oceanta 
Lattn Amertca 
Centrally planned Asta 
westerr. Asta (Near East) 
western Asta (Near East) 
western Europe (South) 
Traptcal Afrtca (Sub-Sahara) 
Trapical Africa (Sub-Sahara) 
Troptcal Afrtca (Sub-Sahara) 

(WE) 
(TA) 
(NA) 
(LA) 
(AS) 
(LA) 
(QA) 
(WA) 
(WA) 
(WE) 
(TA) 
(TA) 
(TA) 
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77 ,. !JO 

75 815 

90 

90 
,.,. ,_ .... fCIOtftOt• 11111 _.ti - "Tecrntc:at not•" 1t tlle DtOtnntng Of t11t1 AIW!all. FOr'9Caltl 
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Jiit 

GDP: /ra,c l•Hlt- Of CIDllars) 
l'ar capita /ra,c lllDllarsl 
-..factur1ng lhare /ra.c IX> 

IWIJFACT\llDIG: 
va1 .. ilCllllCI /ra.c l•i 1 hons of aollarsl 
Val,. aclCiecl l•tlhcns of Clllllarsl 
l,.._trtal prm.ct•an illCP 
Gross output <•tlltcns of e1o11ar1> 
Ellpl~t (tl'llluAnelll 

-PtlOFITAaILITT:< in perc:Mlt Of gross out1111tl 
1nteraecs1ate input CX> 
11ag111 ano salaries CXl 
ODer•t tng surplus CX> 

-PIGDUCTIVITT: CllDl lars > 
GrllN C1Ut11Ut I -'!er 
Val .. ilCllllCI I -'!er ,...,. ... 

-STllUClUllAl DllIW: 
Structural c:fllflOI 8 (tn a.gr-) 
u • percentage of .,..... 8 tn 1970-1975 

ll'IA Fl*fll rate I 8 
Dlgr• of sp1e1allut1an 

-VALUE AllDED: (atl lions of 11Dl lar11 
311 FOOO prOOICts 
313 ..... "91 
31.1 TaDlcCO prOOICts 
321 T .. ttla 
322 llNl"lng ..,..1 
m LUt,.,. ane1 fur Jll'OOICt: 
32.a Foot-
331 llllOCI anCI 1lllClll prOOICtl 
332 Furniture anCI fixtures 
3' t ,.,... anC1 paper prOOICts 

3'2 "''"''"II anCI 111111111111119 
351 lnca.ttrta1 cr.11:111 
362 Ot,.,. cr.11:a 1 procaic:ts 
363 '9trol- reftnertas 
:i&.a 1111ce11-.. petrol- ano coal pr-.C:tl 
3A llutlDer prOOICtl 
316 'l•ttc procaic:ts 
3111 l'otterll. c:tltna anCI •rtNnWlrt 
3112 Glaas anC1 glMI prOOICts 
3119 Ot,.,. non-Mtal a1nera1 procaic:ts 
371 Iran anCI 1t•l 
372 NOn·ferrCIUI •tats 
311 •t~I prOOICtl 
W Nan"C lactrtcal ..cri1ner,,. 
313 Elact.·tca1 ..cri1..,.,,. 
a. TrlfllPC-"t -tpall'lt 
381 "'of-tonal anCI 1c1111ttftc ...,1pa111t 
l90 Ot,.,. aenuf1eturtng tncaietrtes 

A-10 

11111111111 I I 

JI 

q. -0.51 
I• IJ.45 

ltJIQ 

12176 
2202 
25.0 

15539 
23151 

100 
438'2 

1346 

47 
t.a /e 
39 /e 

32569 
17203 
4539 ,. 

.a.12 
121 

-0.17 
12.6 

3745 
595 
301 

1172 
I06 
281 
20 
367 
23' 
547 

169 
161 

1139 
2781 

113 
219 
419 
lllO 
197 
141 

1003 
232 

1217 
1311 
115 

21111 
81 
97 

1915 

55U9 
1136 
23.1 

12146 
27310 

13 
41710 

1127 

u 
11 
.... 

6.19 
119 

-1.62 
14.9 

,371 
776 
399 

2179 
721 
219 
211 
320 
180 
746 
718 

141)6 
llllO 
3601 

139 
369 
Ill 
111 
20I 
142 

1305 
211& 

1119 
1113 
1141 

2131 
II& 
113 

~ 
~ ....... ~~~~~~~~~~~~~~~~~~~---. 

~ ~ ~ ~ M y ~ ~ ~ ~ 

F.Yeco!'S == Soura: NdionO ~ St:it stcs fn:wn IMl'l50 
::·:·::·:Estlnot9d by I..~. 

HIZ 

14392 
32700 

93 
66197 

1062 /e 

51 
11 /e 
39 /e 

62311 ,. 
30711 /e 
167' ,. 

3.27 
100 

-o.oa 
U.3 

6118 
923 

2507 
727 
311 
216 
349 
259 
191 
116 

1725 
2026 
4006 

111 
4511 
56' 
211 
211 
1511 

1157 ... 
2013 
1380 
1132 
21n 

1llO 
113 

eo 85 

[)() 

90 

90.._~~~~~~~~--.~--~~--t 

~ 



!lJSTIAl.li 

Jiii 

J71 

--=~~=-~~--_,ll -

9 • 1.~ 

• - 15.'6 

321+l22 

ISi 

GOP: /na,c <••lhons of ODllarsl 1579155 
Per ca;l1ta /na.c (CID1 larsl 10749 
llanufactur•no snare /na,c 111 19.2 

MAllUFACTIMDIG: 
·1a1ua aCldlCI /na,c <••llions of CIDllar'sl 30352 
Valua acldld <•ilhans of ODllar-s> 29173 
l~t,.111 pr~t1on inota 100 
Gr'oss output <•O lions of CIDllvsl 75474 
Ellp loymeit ( tnouAnclS ) 1139 

_,ROFITAIILin:11n per-c:ent o' ll"OSS output) 
lnt.....a•at• '"Put (%) 61 
waves ane1 sa1a,.1es <%> 20 
Opar'at •no surolus Cl> 11 

_,RODUrTIVITY: < ao I lvs l 
Gr'oss output I _..,.,. 116263 
Valua acldld I llOl"ICtf' 251113 
A.,.,.age wage 13356 

-STllUCTUllAL DIJICES: 
Stl'llCtu,.a 1 Clllf9 8 < in Cll9"WS) 2. 75 /e 
as a pat"c:entage of a.,.,.age 8 In 1970-1975 79 ,. 

llVA ll"owtn r'lte I 8 0.23 ,. 
08!l"ff of spec1a hut ion 11. 3 ,. 

-VALUE ADDED:<•• 1 llons of CIDlllr'S) 
311 Food ll"~tl 3993 
313 .. .,.,.ages 715 
314 T C10aCCO Df'CICM:tl 241 
321 Teat•ln 10llO 
322 ..,. , no ...,.,..1 121 
323 l.Ntl'ltf' lllCI fur' pracM:tl 113 
32• Foot- 223 
331 llOOCI lllCI ~ proaucts 10ll2 
332 Fumltur't - futures 505 
341 Paoer and PIC)tr proellcts 744 
342 Print 1119 ana 11UD1tsn1ng 1111 
351 1~1t,.1a1 c:r-1ca11 111111 
352 Otner c:r-1ca1 ll"oca.cts 11111 
353 P'etrot- ret1ner1es 323 
~ 111sce11-11 pet,.ol- lllCI coal procaicts 30 
311& lluDDer prDCM:tl 341 
3116 '11St IC DrCICM:tl 131 
3111 Potttf'y. cruna - eartnenwa,.• 41 
362 611SI lllCI gllSI Df'OGuctl 2411 
31111 Ot,.,.,. non-.ta I •1fttf'I 1 Df'OG!Ctl 1113 
371 lr'Oll ""' lt•l 1920 
372 Non·ftf'r- •tats 1473 
311 •t11 procaicts 24117 
312 Non-el.ctrtcat MCfltnery 2091 
313 £1.ctr1ca1 .crunery 1•1 
314 lr'llllPOf't ecai1...,it 2830 
311 ,,.of.II-I 11111 IClll'ltlflC -..1...,it 2IO 
3110 Otner .. JIUf1etu,.11111 1ncaiat,.1• 213 

~ 
~.,.....~~~~~~~~~~~~~~~~~---. 

l!H 

11311117 
111113 

17.4 

311163 
27380 

104 
1192711 

1014 

60 
19 
21 

68320 
27002 
12979 

2.13 
81 

1. 22 
12.4 

3715 
147 
1711 
11115 
722 

711 
ZOii 

1021 
507 
703 

2131 
809 

11111 
2111 

25 
2114 
aoa 

41 
214 

IOlll 
1391 
1409 
2041 
111711 
2030 
21711 

2711 
241 

~ ~ ~ M M ~ M ~ ~ Yeo
Forecasts == Sot.ni!: Nobono ~ St2SbcS lrom Lf\l\NSO 

::·::·::·: Es-.mc.:ec! by ~-

l!IZ '2.5 

1951141 
t2 

12123 
16.• 

"l5 
32153 
32123 

lOll " '3047 
1013 /e 

'Q5 

60 /e 
19 ,. 
20 ,. 

111149 ,. 
32319 ,. 
1SIOll /e 

2.411 ,. 
.,, 

71 ,. 
1. 31 ,. 
12.3 ,. & 

4439 ,. 
lOOll ,. 

'8 ZOii ,. 
10lll /e 
111111• 
•I• f1 

211 ,. 
11111 ,. 
5111 ,. 1• I• 

2622 ,. 
951 ,. 

1351 ,. 
2111 ,. 

23 ,. ~ 

2711 ,. 
1172 ,. ro 

32 ,. 
217 ,. 

11112 ,. m 
1llO ,. 
1530 ,. 
21112 ,. 0) 

2097 ,. 
21112 ,. z 2IM ,. 

327 ,. 

Z1o1 I• llO 
'r.I l!O 15 go 

FfW IOUl'Ctl, faotnot• ano -t• - "Tac:Mlcal not•• at tlle llelllMlng f1f trll• ...... FOrecalll 
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111IA 

lei 

~~~-11~.....::::::3,1~::.._~~~~~ll 
UJ 

9 - 2.&0 
' - 15.~1 

321+322 

ISi 

&Dl':/na.c <•tth- of 111111an> 'IU82 
Pw gp1ta /na,c (Clllllan> 10112 
-.iflCturtng sNre /rta,C (l) 27.8 

.WU:AClUIDIG: 
Yalue .,._ /na.c (ailh- of Clllllan> 21361 
value.,._ (aHh- of Clllllmrs> I .. 
lllAIStrtal pnxM:t1an tllCIP 100 
~ autout iatlh- of CID111n) 5'111 
Etipl~t (tl'ICIUSalllll) 12• 

-l'IOFITAIRITY:(1n percent of gross output) 
lntenoediate input Cl> 67 
"-lllS 11111 sa 1ar •n cl> 19 
Operat•ng surplus <l> 14 

-l'lllDUCTIVITY : <CID 11 ars > 
~ outout I -'<er 113155 
Value.,._,-'.,. 21W2 , ............ 12799 

-STllUCTlllAL DmICES: 
Structural c:rwnoe I <tn mgr-> 2.56 
• a perClfltllll of a,,.,.age I tn 1910-1171 ... 

IMA orowt11 rate I I 0.84 
Dlgr• of spec11hzat1an 11.4 

-VALUE ADDED:<•• I lions of 11111 tars) 
311 Food procM:ts 1752 
313 ........... 414 
314 TllDICCO procM:tl 801 
321 Tpttla '°' 322 ..,.tng IPl*'•l 112 
m LNt,.,. 11111 fur procu:ts 13 
w Foot- 223 
331 llDDll 11111 tlOllll proca.cts 1112 
332 Furniture 11111 f l•tur• -341 ,....,. 11111 111111r procu:ts 1145 
342 P'r '"" ft9 11111 puD h '" 1 ft9 726 
3&1 lnG11tr111 c:i-1ca11 1163 
362 Otller c:i-1ca1 prcaicta 534 
3113 P'ltrol- rehner11u 117 .. 111-11.-.. petrol- 11111 coal proca.cts 36 
35~ lllaier procM:tl 2111 
3116 P'l•t tc procM:tl 211 
•1 '11ttery, e111na 11111 -t'-"'lr• 13 
312 &llP 11111 Ol•• proo.icts 24' -Other nan-t•l •1ner11 procu:ts 1114 
:m Iron 11111 at•l 12n 
372 llOll-ferr- •tals 2IO 
311 •ts 1 procaicts 1142 
312 11on-etec:tr tea 1 ..cri1nery "• 313 llec:tr tea 1 ..critnery 1111 
314 TrlfllPOrt •t.-.nt 1143 -,,ofNll-1 11111 ICtll'ltlflC ..,1119111t 111 ., Ot'*' 911'1Ufacturtno ,..._,,., • 143 

2 

l!U ... 
11016 
21.2 

23313 
15238 

109 
4802ll 

775 

67 
II 
15 

59'21 
1W73 
10667 

2.91 
117 

1.87 
11.9 

1516 
314 
'125 
162 
347 
45 

IN 
218 
721 
511 
5111 
576 
391 
227 

26 
181 
215 
42 

238 
7111 

10l3 
241 

1133 
1413 
1413 -142 

130 

··. ·. ·. ·._ ........... ~ 
...... 

v 
~ M ~ ~ M ~ M ~ ~ Yea 

Forecasts == ~ Nationo ~ s:::itsties ~ l.fv'\NSO. 
:·:·:·:Estmno by~. 

IBZ ·3 CD> 

15164 
11363 12 

27.• 

n 
233t0 
2SIH 

111 '() 

77'15 
7•9 ,. 

66 ,. 
18 ,. 
15 ,. 

103642 ,. 
34930 ,. 
19117 ,. 

2.91 ,. ~ 

97 ,. 
-0.27 ,. 

211 
II. 3 /e 

21178 ,. 115 
756 ,. 

1215 ,. 
1(112 ,, 11 
572 ,. 
• le 

240 ,. 255 

4211 ,. 
1451 ,. 

2111 . ,. 75 
1099 ,, 
711 ,. 
1121 ,. 
3711 ,. lrdlllr'd 
40 ,, IJO 

3!IO ,. 
3711 ,, 

IZO 13 ,. . ,. 
1237 ,. TO 
1113 ,. . ,. ,.,. ,. a> 
2121 ,, 
2703 ,, 
1777 ,. 90 

242 ,. 
217 ,. 

a5 

90 

90 
l'or .-caa. footnot• Incl ~t• - "TICl!lltC11 not•" at t,. 11e111m1ng ot t1111 annaa. F'crecalls 
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J81 I:: ~~I 

•;;...1J-------,ll -
321+322 

1!111 

GDP: /na.c l•Hli- of CIDllarsl ISOIM 
Pwr 1:1111ta /na,c (llDllarsl 171 
..,_,,1etur1ng lhare /na.c <X> 9.1 

IWIUFACTUllJllG: 
value IClllld /na.c <•llh- of llDllarsl 1479 
va 1 ue IClllld (•I I hons of oo 11 ars > 134 
1-•r;al prOllle:tlan •llCIP 100 
Graa output <••lh- of 0011arsl 2253 
Elip1Dy9111t (t,....._) 412 

-PIOFITAIILITY: I 1n ;:iercmnt of gross output l 
1ntermec111te 1nput (% l 63 
91agn r ~ sa1ar1n 1%> 12 
IJDlratlng IUl'PIUS C%J 25 

-PllOllUCTIVITY: (CIOl larsl 
Gross output I _..,. 5466 
va 1ue IClllld I _..,. 2023 
" ........ ...,. 63' 

-STIUClUllAL DCIICES: 
Structll"al ctwtge 8 c 1n cMgr-l 1.44 /t 

as a percmntaoe of awerage a •n 1970-1975 51 ,. 
lllVA growth rate I a 4. 75 /e 
Dlgr• of 11111Ciallzat1an 3'.0 ,, 

-VALUE ADOm: <•ii hans of 0011ars> 
311 Food prOllle:tS 71 
313 lllY9rllll'S 7 
31' TODICCO prOllle:ts 111 
321 Tut1l111 336 
322 IJMr Ing IDPlf'l l 
323 Leatl'llr lllCI fur procaicts 18 
3U Foot- 4 
331 llDOCI 11111 IOllllCI prOCM:tl 3 
332 Furniture lllCI ftaturn 1 
3'1 Paoer 11111 paper prcxaJcts 23 
3'2 Pr.nttng an<1 OU011s111ng 6 
351 lllCNltr 111 C111111c:a Is 33 
352 Otlllr Clllll • u 1 procaicts 117 
353 Petrol- r1f1ner1n 2 
354 111sc:e11-. petrol- lllCI coal procaicts 
365 RuDDer prOllle:U 4 
3S6 Plat IC prOllle:ts 
381 Pott..-y, c:Mna 11111 art,_...,., 2 
382 G 111'1 lllCI O lass procaicta 4 
369 Otl".el' non11t11 •Iner-al prOllle:ts 14 
371 Iron 11111 stM1 39 
372 NOn·f..-rous •tals 
311 •u 1 prOllle:ts 9 
312 Nan•tl1Ctr1cat llCflllllf'y 4 
383 llec:trtcal ttentnery 19 
314 Transport ICJllPMllt 11 .. ProfnllOllll 11111 IClllltlflC: ICJll.,_.t 7 
:aao OtlWI' manuf actur 1no 1 llllll tr t• 

~ 

'()~----------------------------------------. 
/: . \ I' . 

I \ 
~\ .. f .. --M\A 

- i--......... J r-·····,, ··-.... Wl 

I ' / O+---~~------~~~~~~~-+o~~~-------i 

I \· I 

\,' 
• 

-s ....... --~---...---....---...... -------.-----..----.----..... __. 

1!115 

11799 
176 
9.1 

1612 .... 
105 

2521 
«6 ,. 

66 /e 
11 /e 
23 /I 

58&9 /e 
1199/e 
617 /e 

4.36 ,, 
155 ,, 

0.44 /e 
30.9 ,, 

119 /I 

a'' 
124 ,, 
2114 ,, 

4 ,, 
13 ,, 
6 ,, 
3 ,, 
2 ,, 

22 ,, 
7 /I 

'3 ,. 
!ID ,, 

3 ,, 

2 /I 
2 /I 
I /I 
2 /t 
3 /I 
8 /I 

27 /I 
• /I 

12 ,, 

22 /I 
11 /a 
13 /I 
& /a 
1 /I 

~ ~ ~ M M ~ M m ~ Y~ 
Forecasts == Soun:e: NobonCll ~ St:Xsta from~

::·::·::·: Estmlted by ~tu>. 

IBZ Q"al 
<IP 

19342 ce 
111 
9.a 0.83 

1187 :).~ 

1002 
11' 0.'lO 

2940 
487 ,, :>11115 

66 /e 
0.81 

11 /I 
0'11& 

23 /e 75 90 1!15 

603' /e 
2057 ,, 
6'7 ,, 

9.16 /• m 
321 ,, 

0. 11 ,. 'O 
32.5 ,, 

9.8 
142 /I 

II /1 
9.6 1'9 ,, 

3'2 ,, 
6 ,, 94 

14 ,, 

a'' 92 . ,, 
2 ,, 

9 
27 ,, 75 
9 /I 

52 ,, 
109 /e 

3 /I 
2 /I t20 

2 /I 
1 /I 

l'O 3 ,, 

3 /I 
9 ,, tlO 

33 /I 

14 /I 90 
27 /I 
13 ,, 

11 /I 90 

5 /e 
1 /e lO 

75 1!15 

90 

90 

90 
'or aourc:et, footnotn lllCI ~ti .. "TICMICll not•• It tN 119g1mtno of t11t1 AllNA. Rlt9callts 
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BELGIUM 

no..strid structU'd c--aige 
{r-dex of valle ocded. 1975=100) 

J81 

J71 

GDP:/na.c C•Hlians of dollars> 
Per capita /na,c lCIOllars l 
11anufacturin11 share /na.c (%) 

MAllUFACTURDIG: 
Value aclCled /na.c (ailhans of dollars> 
Value addlcl (ailhans of dollars> 
1noistr1al proOJctian inclla 
Gross output (ai 1 lians of dollars> 
EllP loyMnt c tr..ousancis J 

J8J 

-P":OFITAIILin:c;n percent of gross outputi 
1nter119chate 1nput C:O 
wages ano salaries c:;o 
Operating surplus CX> 

-PROOUCTIVITY: Cdol larsl 
Gross output I _.ker 
Value addlcl I worker 
Avera;e -age 

-STllUCTURAL INDICES: 
Structural cnan;e 8 (1n oe;rnsl 
as a percentage of average e in 1970-1975 

I/NA growth rate I 8 
0e9ree of special 1zation 

-VALUE ADDED: (ail hons of dollars> 
311 Fooo prooucts 
313 BeveralJfi 
31• TaDacco proG.icts 
321 Text1ln 
322 waring IPl)arel 
323 Leat~r ano fur proouct1 
32• Foot.Ur 
331 WOOd 11110 wooo prooucts 
332 Furniture 11110 futures 
341 Paper ano paper prooucts 
3•2 Pr '"t 1 ng and put.111111 ng 
351 Industrial C11e111cals 
352 Other cnea 1ca1 prooucts 
353 Petrol- refiner 11s 

lg' •• 2 ·51 . IJ:'() 

J21+J22 

1911 

118008 
11977 
23. 7 

27920 
28089 

100 
86206 

168 

67 /e 
16 ,, 

16 /e 

99316 /e 
32360 /e 
161'5 /e 

2. 2• ,. 
66 ,. 

-0.65 /e 
12.8 /e 

3991 
6'7 
1118 

1443 
670 
109 
65 

226 
1122 
612 
1127 

2'01 
663 
510 

35• Mllcel laneous petrol- and coal prooucts 78 
355 RuDDer prOOUcts 191 
356 Plut1c prOducts . ,. 
361 Pottery. China and eart~ware 111 I• 
362 Gius 11111 ;:ass proG.icu 4~1 ,. 
369 Other non·Mtal ••neral proesucts 111 ,. 

371 Iron llld ltHI 2267 
312 NDn-ferrous Mtals 416 
381 Mital prooucu 2079 
382 Nan-electric.I 111c111nery 2A!i!i 
383 IElectric.1 lllCllintry 2312 
384 Tran1port tQlllpaent 1183 -P'rofa1ton11 lllCI 1ctentiftc tQUlpaent 196 
avo Other unuflcturtng tndultrt11 sea 

~ 
6-r-~~~~~~~~~~~~~~~~~~~~ 

4 

2 

19~ 

122541 
12373 
25.6 

31353 
17368 

105 
56463 /e 

753 

69 le 
l• /e 
17 /e 

7491' /e 
23066 /e 
1Dli'6 ,, 

1.18 /e 
55 /e 

0.85 /e 
1'.6 /e 

2185 
39' 
121 
920 
311 
72 
34 

111 
576 
•04 
5•6 

1905 
'92 
169 
26 

125 
542 
51 ,, 

216 ,. 
351 ,, 
940 
3711 

1244 
1468 
1383 
1127 

111 
311 

/\ 
I \ 

\ 
\ 

,.. 
·' ·.' 

···• .. ' ' · .. ' ·· ..... , 
•• ... GOP .. 

WA 

~ ~ ~ ~ ~ Y M ~ 00 ~ 
Forecasts == Soun:;e· Not.ono Ac:ounts s~ sics from i.MJllSO 

::·::·::·:Es: mated by L~. 

l!IZ 

12I008 
12905 •J 
25.5 

32657 
30166 l2 

110 
97267 /e 

725 /e n 

69 /e 
14 /e 

'O 
: 1 /e 

75 85 

134077 ,. 
•1512 ,, 
11421 ,, 

2. 11 ,, 26 
62 ,, 

O. !IO /e 2:15 
15.0 /e 

25 
5160 ,. 
676 ,. 

Z.0.:1 202 ,. 
1656 ,. 
618 /e 24 
117 ,. 
37 ,. 2.35 

211 ,. 
1010 /e 
7'3 ,. 
955 /e 

34•8 /e 
916 /e 
395 ,. 1nd.&strd proc!JC::ion roex 11960-100 

31 ,. :J 211 ,. 
995 , • 
87 ,. 

381 ,. 
!i&& /e l'O 

1381 ,. 
618 /I 

204, ,. '00 
2388 ,. 

2421 '" 
ZOlll /I 90 

212 ,. 
633 /I 80 

75 85 90 
For sources. footnot• Ind ~ts - "Teemtc.1 notes" at t~ 11191nntn; of tllU Nini•. F~ 
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fld.strid structu':i c-aige 
(hjex of 11cLe ocded: 19~='00) 

Jiil 

GDP: /na.c (ail hons of CIOllars> 
~ capita /na.c (dollars) 
IW!ufacturuig SNre /"a.c <I> 

MAIU'ACTURDIG: 
va1w ICICllCI /na.c 1a1111ons of ao11ars> 
Value aCldacl (aill1ons of CIOllars) 
JrQistr1a1 prOOuetion ;noea 
Gross outSJUt (a11' ions of CIOllarsl 
Ellpl~t (tnouundS) 

-PROFITAIILITY: < 1n percent of gross autSJUt J 
lnteraeo•ate input (%> 
wages anc1 sa 1 a,.,es I I> 
Oparat1ng surplus (ll 

-PRODUCTIVITY: <CIOI Jars> 
Gross DUtllUt I -11er 

value ICICllCI I --•r 
...... age wage 

-STRUCTURAL INDICES: 
Structural Cflal'lgl 8 ( '" oagr-J 
as a percentage of a¥eraoe 6 · - 1970-1975 

WA growtl'I rate I e 
l'eOr• of soec:ia'1ut1on 

-VALUE ADDED: (a1 I lions of CIOllars) 
311 Focxl prOOuCts 
313 ...... ages 
314 T C1DaCCO prCXM:tl 
321 Textiles 
322 ... ring 111Parel 
323 LNtl'ler lllCI fur prOOuets 
32• Foot ... r 
331 WOOCI lflCI WOOCI prOCM:tS 
332 Furniture - futures 
34 I Paper anCI paper prOOue ts 
342 Print 1n9 anCI 11Ubl 11l'l1n9 
3!i1 :ncllstrtat ~1cals 
352 Otl'ler Cll9a 1 ca I prOClucts 
353 Petrol- ref1ner1es 
354 111see11-. petrol- lllCI coal proGIC:ts 
355 lluDber prOGICts 
356 PllStlC P"CICM:tl 
361 Pottery. cntna - aartl'lanware 
362 Glass lllCI g111s prOOuets 
3611 Otl'ler non .... 111 a1nera1 prOCluCts 
371 Iron lllCI ltft1 
372 Non-ferrous •ta 11 
381 Mita 1 proaucu 
382 Non·el1etr 1c:a1 111c111nery 
313 El1etr1c:a1 lllCl'llnery 
384 Tr1111port IQUll)llellt 
318 Prof•etona1 Incl IC lent If IC IQU11)99nt 
390 Otl'ler 11111Uf1Ctur1ng 1nca.1tr191 

&911 

5018 
!IOI 

14.6 

734 
755 
100 

1852 
89 

59 
14 
27 

20818 
8488 
2937 

4. 10 
79 

1.64 
25.2 

217 
•3 
21 
32 
71 
2 

13 
14 

15" 
I 
9 
7 

27 
129 

15 
12 
1 
7 

32 
2 

30 
20 
8 
4 
1 
1 

12 

~ 

5-..------------------------------------------. 

lH~ 

•508 
707 
9.8 

"2 
1055 ,. 

77 
2533 ,. 

96 /e 

58 /e 
14 /e 
27 /e 

28501 ,. 
I 1040 /e 
3767 /e 

5.11 ,. 
98 /e 

-2.29 /e 
32.8 /e 

311 ,. 
62 /e 
30 /e 
45 ,. 
9t /e 

3 /e 
19 ,. 
17 /e 
19 /e 
2 1e 

13 /e 
10 /e 
38 /e 

185 /e 
11 /e 
21 /e 
17 /e 
2 /e 

11 /e 
43 ,. 

2 ,. 
41 /e 
27 /e 
II /e 
8 /e 
2 /e 
1 /e 

15 /e 

~ ~ M ~ ~ Y M ~ ~ ~ 

Forecasts 
:==Source: Notionc ~..s S::Jt sbc:s from l.ly\.l'ISO 

::·::·::·: EstmateCI by l.NC~. 

&217 I <IP 

"'2 
660 09 

10.0 /e 

445 /e 
1089 ,. 0.11 

81 
2539 ,. 

too /e 0.7 

57 !• 
14 /e 
29 /e 0.6 

75 eo 85 

25290 /e 
10847 ,. 
3591 ,. 

4. 12 ,. '6 

79 /e 
0.56 /e f> 

32.9 /e 

" 
326 /e 
65 /e :J 

32 ,. 
l2 47 /e 

86 /e 
3 /e 

n 

20 /e 
18 /e 

'() 

2n /e 9 
2 /e 75 90 85 

13 /e 
II /e 
40 /e 

197 /e 
12 /e 
23 ,. 
18 1e 
2 /e go 

II /e 
44 /e 

2 /e 
32 /e 90 

30 /e 
12 /e 
8 /e JO 
2 /e 
2 ie 

16 /e l!O 
75 !ID 85 ~ 

For 1ourcea. footnotes lllCI ~ti '" ·rec:m1ca1 not•" It tl'le Dlglnnlng of tl'lll "'""'"- For<!ellllt5 
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9 • J. ·o 
• - 111.24 

~....::::i-=~~f:lll~~~~~ll 

"' 

321+J22 

IC-r. 

1990-~ '975-1990~ 
F'Ol9CQSts lllS5- 'l!l90 ' 

,. 
GDP: /na.c l•tl h- of llllllarsl 231472 

,.,. c:111tta /na.c I dollar&) 19116 
ianut.cturtno Share /na.c C%l 21.5 

IWlJFAC'IUIDG: 
va1 .. ..., /na.c <•tllt- of dollars> 679'3 
va1 .. .oote1 <•tlltons of oollars> 7 tl!l(1 
lnGlltrtal ~t111n tnCIP 100 
6nlu outsait (all It- of C1ollar1) 176175 
~10Y93"t (tftDUUndl) 4«9 

-HOFlTAllUTY:hn lllt'C*lt of grass outout> 
lntar111111ata tnout < X l 59 
wages anCI salaries (%) 7 
Oparat"IO surplus (%l 3' 

-PllGDUCTMTT: (Clo 1 lars l 
Grass outout I -'<er 39519 
Ya 1,. addaCI I llOMlar 16114 ........ 2762 

•STIUCTUtAL DIDICES: 
Structural Cf1119 8 (tn 11911'"-l 3.43 /e 

• a per-cantaoe of a ... r. 8 tn 1970-1975 74 ,. 
ll'IA growth rate I 8 2.13 /e 
OegrM of aciectahzat•on 11.2 ,. 

-YALU£ AllOED: <•1111- of 110llar1) 
3tl Food pr-acaicts 7996 
313 .._ .. 1375 
314 Taoac:c:o pr-DCluCtl 495 
:'21 TPtllas 4llO 
322 _,.,no IAJlrtl 2307 
:123 Leattwr MCI fL-r P"DCluCtl 309 
324 Foot- -331 MIOCI MCI 1lllOd prOOICtl llO:I 
332 Furn1t11r1 lllCI f 1at11rn IOl7 
341 ,..,.,. encl D1P9r prDCluCtl 2238 
342 . rtnt1ng and OU1>hln1ng 1901 
351 lnGistrtal cr.1c:al1 342& 
362 Other Cfllll1c:a1 pr~ts 3644 
313 ,..trol- raftner1es 3075 ... 1111sce11.,_,. patrol- MCI coal ll"OClllCtl 1211 
315 llllllOtr prllGICtl 1141 
316 l'l•ttt prOCM:tl 111114 
•1 PT.ttery, c:htna encl urtrienware 190 
:112 61•1 encl 111111 P"OOICtl 551 
369 Other non-t•I atneral prOGlc:ts 3447 
371 Jron encl 1t1tl 4121 
372 Non•flf'"Olll .. u 11 1115 
:all llltt1 I prOGlc:tl 31119 
312 lllln-electrtc:al mc:fltnery 7171 
313 E lectr 1c:a 1 mc:fll...,.y '"' 3M Tr-siort ecJllpmlllt 1621 -l"rof••l-1 lllCI IClllltlflt ._lpmnt '" HO Ot• 9lllfactur11111 1nc:;,str1• 1216 

x 
~ ...... ~~~~~~~~~~~~~~~~~--. 

./\ 

-'() 

a2 83 84 M 86 97 88 89 90 y~ 

Forecosts === ~ NobonO ~ Stotstcs fnlrn l.fV'\J'B>. 
:·::·:·:Estmot.s by~-

(1J> ,. HIZ 2.1 

2159434 219111 2 
t9t4 2044 
25.2 25. 7 /e ll 

li6361 74226 ,. 
11307 ,. Wlli67 ,. l8 

101 112 ,. 
t4523'5 195360/e l7 

4249 ,. 4455 /e 
\6 

51 ,. 56 /e 
6 /I 6 ,. 

'.5 36 ,. 31 ,. 7'5 85 

34177 ,. 44074 /e 
14427 /a 19451 /e 
20'1 ,. 2519 /e 

3.« /a 3.16 /I 29 

74 /e 19 le 
2. 39 ,. 0.54 ,, 

28 
10.4 /e 11.0 /e 

IMl /e t2Cl64 /e 27 
1437 I• 2095 ,. 
434 ,. li06 ,. 

3328 ,. 4227 ,. 26 
1130 ,. 191e I• 
221 /e 2U ,. 

25 753 ,. IOl2 /I 
1141 I• 1449 ,, 
616 /e 175 /t 

1716 /e 241& ,, 
11143 /t 2429 ,. 
2452 ,. 3577 ,, 

4150 /e 6141 ,. 
2804 ,. 397! ,. lrciJIO"Q 
1081 /t 1519 , • t20 
1116 ,. 924 ,. 

1240 ,. 1612 ,, 
l'O 119 ,. 105 /e 

312 /e 477 ,. 
Mii /e 51545 /I llO 
3817 ,, 1419 ,. 
900 /t 1254 ,. 

3093 ,, 4246 ,, 90 
5231 ,. 71112 ,, 

"" ,, IOl6 ,. 
eo 4129 ,. 17• /a 

243 /e 211 ,, 

79' I• 1111 ,, 

eo as 90 
Far IOU"Cft, footnot• lllCI -ti Ml •TICMIClll not•• It tlll DlllllWl1"11 of tllll Annea. for9CCllll 
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liO..stric; strui:W'::J c~ 
(rdex of vcAJe acded: 9~=m) 

19, _- 5 9JI 
. ~7 38 

'iF:::.~llF-------------,ll .. 
J21+~22 

l!llHI 

GDP: /na.c t•ilh- of dOllars> 19031 
Pwr cao•ta /na.c (dOllarsl 21'7 
llanuf ICtur 1ng Share /na. c I Il 42.4 

IWIUFACTUlDIG: 
Val .. allll9ll /na,c (•1 I lt- of dOllars > 8069 
Val .. allll9ll (•;J 11- of d011VS)/C 11771 
lncklltr ta I prDCluCt •on •llCll• 100 
Gross output l•tlli- of 111111arsl 34035 /e 
Ellploymnt (t~) 1260 

-PROFITAIILITY :( tn percent of gross output> 
lntermd1ate 1nput C:tl 
wages and salaries <I> 
Operat1ng surplus Cll 

-PRODUCTIVITY: Cd011ars) 
Gross output I worller 44333 /e 
Val .. aooe.. I worller /C 9675 /e 
• ,,.,.. .age 2629 , • 

-STIUCTUIW. IlllI~ES: 
Structural Change 8 itn oavr-> 7 .85 /e 
as a percenta;e of average 8 1n 1970-1975 239 ,. 

INA growtn rate I 8 0.85 /e 
Degree of spec:t a 1t zat ion 11.' le 

-VALUE ADDEO: (•I I hons of dOl larsl/c 
311 Fooc:I prOGICts 1870 
313 leverw.JeS 308 
31' T aoac:c:o prOCM:ts 426 
321 ':'••tiles 904 
322 wwr1119 _.,.e1 117 
323 LNtl'ler and fur pr-.Cts 84 
324 Foot-r 156 
331 ~ lllCI wOOCI prockle:ts 2'8 
332 Furniture ancl futures 233 
341 ,.,., anc! paper prOCM:ts 1111 
342 Prtntlng ancs l)Ull1t1n11111 83 
351 lncllstrtal cr.1cal1 404 
352 Ot"'r cri.1c:a1 prDCluCts 291 
353 Petrol- reftnertes 
3&4 11t1c:e11-. petrol- and coal prCIClletl 126 
3&11 -...r prCIClletl 227 
3a6 Plllt IC prockle:tl 110 
36: PDttll'Y. cntna ancl 11rti.tware 45 
362 Gl111 and 91111 proeM:tl 121 
369 Other non-..u1 •tner11 prDC1uCt1 419 
:171 Iron IJflCI 1te111 447 
372 Non-ferrous •tels 119 
381 •t• 1 llf"CIClletl 484 
382 Non-el.etrtc:.al UCl'ltnery 1413 /I 
:113 kl.etrtcal UCl'ltnery 7'3 
384 Tr-ciort IGllpmertt 117 -Prof•• ur1a l lllCI IC tent If tc 9G1tpment ZOO It 
HO Ot,.,. Mnufacturtng t..,.trtn 937 

% 

~ ....... ----------------------------------------. 

e 

- WA 
6 

4 

~--....... co= 

2 

c ....... --...... --........ ---.----...--...... ----.----..---...... --...---' 

1215 

22837 
2548 
50. I 

11433 
14755 /e 

125 
31675 

1316 

46763 /e 
11746 ,. 
2704 /e 

3.44 /e 
104 /e 

1.39 /e 
11.8 /e 

1945 
357 
472 

1003 
626 
110 
218 
258 
347 
141 
91 

573 
486 

1'0 
323 
135 te 
40 

140 
1107 
513 
11111 
IOO 

2401 ,, 
1241 
726 
309 /t 
113 

~ ~ ~ ~ M ~ M ~ ~ ~ 

F°o'1!COSIS === S:ul:e: NalCJnc kooun:s S::lt stc frQm Wf'BJ 
::·:·::·:Es:mated by l.~ 

CD" 
IBZ l5 

25251 
2811 

16326 /e ~ 

139 
29714 /e 

1342 ,. 2 

·5 
75 

369116 /e 
12755 /e 
2241 te 

314 ,. 52 

95 /e 
I 43 /t :.0 

12.9 /e 
48 

1982 
336 
464 

'6 

1093 
750 44 

117 
25 I 42 
258 
387 "° 140 75 
94 

537 
593 

=r---~ ISO /e 
358 
133 /e 
49 

139 
1AO I 521 

131 t20 
1111 /I 
641 

3049 /I Q) 

l&ol 
7H eo 
H3 /I 
111 eo 

75 eo ~ 

J 
ii() 

~ 

For .--. footnotll' lllCI -t• ... "Ttc:Mtcal not11· •t '"' 11991rw11ng of ""' Amaa. F'~Ollls 
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IUIKDIA FASO 

nd.striol str u::t\¥ .j .;-~ 
li-j-e, of ,ci.Je ocoed 197==i00) 

Jlll q. 1 !!t 

'. s ~ 

:121+322 

I 
l5"-JSZ 

GDP: /~.c 1••ll1ons of ao11arsl 
Per cap1u /~.c •.:IOTTvsl 
lllnufactunnv share /na.c Ctl 

MANUFACTURING: 
Value aomcs /na.c 1•1 l hons of CIOllars) 
value aooed <•• ll 1ons of aollvs• 
lllO.llt"1al proouction 111oex 
Gross outout 1•1111ons of ao111rsl 
EllcJ 1 o,,.ent 1 tnousanas \ 

-PROFITABILITY:( 1n percent of 9'"0SS outout l 
lnterme<State 1nout <l • 
waves anCI s1lar1es (%1 
Operat1n9 surplus (%'. 

-PROOUCTIVITY: 1Clollar' 1 

Gross outout / ,.grter 

Va I ue aclCleCI I "°'"""' 
AytraQe wage 

-STRUCTURAL INDICES: 
Structural Cl'lange 8 ( tn Cle9f"MS) 
as a percenta;e of avera;e 8 tn 1970-1975 

11'1& growtn rate I 8 
Degree of spec, a IT za t •on 

-VALUE ADDED: <••ll1ons of Clollarsl 
311 FOOCI proa,,:ts 
3 13 Beverages 
31' Tollacco proQJcts 
321 Text t Jes 
322 llUr 1 nv apparel 
3:;.3 LUtller lftCI fur prOCluCts 
324 Foot.ear 
331 llOOCI anCI "°°° pr ooucts 
332 Furn1ture ano f ntures 
3A 1 Paper anCI paper PrOClucts 
342 Print1n11 ancs puolisr11n9 
351 1no.istr111 Cftell•cals 
~52 Otner ClletO•cal proo.icts 
353 Petrol- ref tneries 
354 1111cell-s petrol- ano coal prOCluCts 
355 RucDer Pl"OCluC ts 
366 Plast IC proQJCts 
361 Pottel"y. cn•na ano urtnenware 
362 Glass ano 91111 prOClucts 
369 Otller non-.. tal ••neral proQJcts 
371 Iron anCI stHI 

372 Non-ferrous •tals 
l&T •tal pr00ucts 
312 Non·electr11:al •cn1nery 
3&3 Elect•1ca1 •cr11nery 
38' Transport eoi•.,..,,t 
38& Profes11on11 anCI 1c1anttf1c 14"""'"' 
390 Otner manuhctur1n9 111C111atrtes 

19IO 

1287 
185 

11.0 

63 /e 
8 /e 

28 /e 

47326 /e 
11465 /e 
4021 ,. 

5 54 /e 
79 /e 

0.20 /e 
37 2 /e 

55 
29 

I 

20 
2 
2 
3 

2 

4 

2 

l ,. 

• /e 

1 

I 

3 

12 

,. 
~...-~~~~~~~~~~~~~~~~~~~ ........... 

lH5 

1311 
176 

10.• 

1.U 

12! '" 
110 
295 /e 

9 '" 

56 /e 
a /e 

36 /e 

333-4' /e 
14573 /e 
2570 /e 

6. 35 te 
91 /e 

0.05 ,. 
35.8 /e 

58 te 
21 ,. 

I /e 
18 /e 
2 /e 
I /e 
3 /e 
• /e 
2 ,. 
- ,. 
I /e 
I /e 
- /e 
- le 
- ,. 
3 ,. 
1 ,. 
- te ,. 
• /e 
1 ,. 

/e 
I /e 
• I• 

I• 
/e 

. I• 
11 /e 

.• ··GOP 

'--: .... ··~·= .. ::·::·:":.. . M\A 

~ ~ ~ ~ M y ~ ~ ~ ~ 

Forecasts == ~· Notionc ~~ S::rtsta m:im tMNS0 
::·::·::·:Es:moted Dy L~ 

197 O.lDO 
CD' 

1497 0.11115 

180 
10.9 /e 09! 

164 '" 
c~ 

192 '" 
125 /e n10 

436 '" 
9 /e ::>115 

56 /e C?O 

a te ::ie 37 /e 
75 !IO 85 

47907 /e 
21146 /e 
3637 /e 

5. 57 /e 
80 /e 

0.57 te 
37. • te 

86 te 
31 te 

2 /e 
30 ,. 
3 /e 
2 /e 
5 /e 
• /e 
3 ,. 
• /e 

le 
I le 

/e 
/e 

• /e 
4 /I 
2 ,. \JO 
- /e - ,. 
- /e 
I /e 

le 
/e ,. 
/e 
/e 

- /e 
14 ,. w.i~~~~~~~~~~-,-~~~~-1 

75 
FM 11111,.ca. footnotn encl -ti see "Tecm1ca1 notes" It trll Deg1nn1ng of 0111 annex. 

A-18 



I:: 5 2JI 
4.:19 

JSI 

&!IQ 

GDl':/na,c l•ilh- of d011arsl 951 
,..,. c:aptta /na.c <111111ars1 232 
-..facturuig Shire /na,c (1) 9.0 

IWllFACl\llDIG: 
value aiDd /na.c l•i 111- of Clllllarsl 16 
Value aiDd 1111111- of 111111ars1 56 
1raistr1al procluet•on •ftllea 100 
~ outDut <•tlhans of Oollarsl 95 
~l~t (tflOuAnOs) 3 

-PllO!'ITAIILITT: ( 1n per«*lt of gross out11ut) 
1nt.,....1at• •nciut (%l 41 /e 
wages n salar1a (%) 9 /e 
oi.rattng suro1us (%l 51 /t 

-PllODUCTMTT: (CID I lars l 
Gross output I ~ ... 276ol0 /e 
value aiDd I ~.,. 11370 ,. 
a..,-aga ..... 2357 ,. 

-STIUCTUIAL DID1CES: 
Structura 1 Cflll9 8 < '" e11gr- > I.~,. 

as a P..-«*ltaga of a..,-age 8 1n 1970-1975 3ol ,. 
I/NA growth rate I 8 3.IO /e 
o.or• of S119Ctaliut1on 36. 9 /e 

-VALUE ADDED: •••lhons of Clollars> 
311 Food prOCM:ts 21 ,. 
313 ..,.... .. 12 /e 
314 T C111aCCO sr.OCM:ts 6 ,. 
321 Teat Ila 2 
322 _,.Ing _.,..I 3 
323 LUtNr ancs fur prOCM:ts 
324 Foot-
331 llDOCI ancs -ooo prOCM:ts - /t 
332 Furniture ancs f 1xtura - ,, 
341 'IP"' lllG paper prOCM:ts 
342 "'"' 1119 and pu01tsn1no 
351 lnoistr1a1 er-'"'' 
352 Ot,_,. cr-1"1 prOCM:-.s 
363 'ttrol- raf 1n..-1a 
364 1usce11- petrol- and coal pr DCM: ts 
365 lllaltr prOCM:ts 
:116 ''•t•c pr-.c:u ., 

'ott.,.y. c:rttna and eartr.iware ., Glass ancs glass prOCM:ts 
3611 °''*' _,_tat •tneral pr-.c:u 
:m Iron lflCI at•I 
372 NOn·ferr- •tali 
311 Mita 1 prOCM:ts 2 
312 NOn-el«:trtcal ..c:ri1nery 
313 ll1etr1ca1 ..c:ri1nery 
314 Tr-wt 1G1 ICllll'lt -"°'••t-1 lllG SCISllt If IC -.ilCllll'lt 
3IO ouwr msnuftcturtng lncklltrl• 

% 
~ 

'() 

5 

-s ....... ~--~ ....... ,~ ...... ,~ ...... ,~ ...... ~--....-~~, ~--.-~ ...... ~---

am 
12111 
Z56 
7.3 

19 
77 /e 

1.0 
121 ,. 

5 ,. 

.cl /e 
10 /e 
51 ,. 

27494 ,. 
111131 ,. 

215&3 ,. 

1. 72 ,. 
31 ,. 

-3.115 ,. 
41.0 ,. 

32 ,. 
l!I /e 
!I ,. 
z ,, 
3 ,, 

I /t 
- /t - ,, 
- I• - ,, 
I /t 
z ,, 
I /t - ,, - ,, 
- /t 
- /t 
- /t 
- It 
2 /I - ,, 
- /t 
3 /I - ,, 
• /I 
• /I 

- I• 
- /t 

~ ~ ~ M M 9 M ~ ~ Yea 
Forecasts === ~ Nabonc: Ac:::o.#U St:itsbcs from !Ml'60 

::·::·:-:Es:...-i lly ~-

HIZ 02ll 
(lJ' 

1346 
026 -7.0 /e 

Q2I 
95 /e 
!11 /e 

151 /e 0.22 
1" I• 

5 ,. 
0.20 

36 /e 
!I ,. 

0'8 55 ,. 
75 

3122!1 ,. 
1•2 ,. 
2712 /e 

0. 71 ,. gs 

17 ,. 
5.15 ,. 9 
41.5 ,. 

39 /e ~ 
24 /e 
12 /t 
2 ,, 8 
3 ,, 

I /t 
73 

- I• 
- /t - ,, 
- /t 
I /t 
3 /t 
I It 

- /e irO..ellO - ,, ~ 

- ,, 
- /t eo - ,, - ,, MO 
2 ,, 

- /t 
l20 

- /I 
4 /I 
- /I 1lO 

• /I 

- /I 80 
- /t 
• I• l!O 

75 l!lO 85 00 
klr --· footnot• encl -t• - "TICMtcal not•" at tlW Degtnntng of tllll Annex. F~~ 
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lillP:/na.c <••lit- Of 0011 ... 1 
,.,. capita ,,...c <•II-) 
...,,ICturtng -. ,,..,c Ill 

9WIJFAC1UtJJIO: 
Yal•...., ,,..,c (•ilh- of tSllll..-SJ 
Yal• 81111111 (•ilh- of 111111-) 
l,.._tr111 ~;on tncllJI 

lirwa auqiut <•II h- of CID 11..-s l 
Etlpl~t (triouancll) 

-f'llOfnAIIUTT:<tn l*'Qftt of groa llilltllUt) 
lnt.,...,tlte UtpUt (%) 

-... anci salar•• 111 
Qperattng -.,1 .. Ill 

-nGCIUCTMTl: CtSilllars> 
&roa autput I -'ter 
Yal• 81111111 I_...,. 
·-811a .. -STIUCUAl DllICES: 
Structural er-.. I <•n .-vr-1 
a I Pl"C*lt8ga of ....... 8 1n 1!110-117$ 

IN& rOIOtll rate I I 
Dmr• of 111Ktal1ut1on 

-YAl.UE AllDID:t••ll•- of dollars> 
311 ~~ti 
313 .._ .. 
31' TaDmeco prOCU:ta 
321 Teatil• 
322 -.r11111 ...,..1 
W Leather lllCI fur :irocu:t• 
324 Foot.er 
331 llllOCI lllCI llOlld procM:ta 
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lllnuf .:tur 11111 snare Ina.. c < % ) 

IWIUFACT\llDIG: 
Value ICllleCI lna.c l•ill•ons of CIOllarsl 
value ICllleCI l••ll1ons of 111111arsl 
lncl1Str1al prllCIUCt•an •111111• 
&ross output l•llhons of cionarsl 
EllD 1 aymnt ( tnousancll: 

-l'IOFITAIIUTT:<1n per-C8ftt of gross output) 
lnttr9edlate •nout (%1 

wagn ancs sala1"1es (%) 

ODerat•"ll surplus <Xl 
-rRODUCTIVITY : < ao 11ars • 

Gross output I _. • .,. 
Ya lue ICllleCI I _....,. 
Average wage 

-S'RUC'NtAL INDICES: 
Structural Clllll9f 8 < 1n 09grffl) 

as a 11trce1tage of IY9rage 8 1n 1970-1975 
INA growtn rate I e 
Oegree of 1PK•ahut1an 

-VAlut ADDED:<•• II •ans of ao11ar11 
31t FOOO lll"llCIUCtS 
313 ee...raoes 
3 1' T 001CCO lll"llCIUCtl 
321 Tut1l91 
322 ...,. •ne ..,.re 1 
323 Lutner lflCI fur proouc:ts 
324 Foot-
331 Wood ena llOOd prCICluCts 
332 Furniture arlCI futures 
341 Paper arlCI D1D1r proeklCU 
342 Pr int 1119 illlld puo 111n1n11 
351 IRG1str1a1 cnrncals 
352 011 ... r CMm•ca 1 prOIMcts 
353 Petl"Ol- refu11r111 
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354 111sc:ell-s pet,.01- ano coat lll"OCluCts 
355 Rulllllr orOIMCts 
316 PlUt IC prOCluCts 
Jet Pottery. c1un1 1110 eartn.twar"e 
382 Gius lllO glus pt"OCluCts 

369 Other non-ta 1 ••ner11 oroauc:ts 
37t Iron ano steel 
372 Nan-fe,.rou1 •tals 
38 t lltta 1 proaucts 
312 Non-•IKtrtca 1 uc:titnery 
383 Elect r1ca1 -.cr11 nery 
31<1 Tr1111oort ecai1P11111t 
:Ill Profelltllflll ena 1c1ent1f1c IOlll)lllllt 
HO Ot,..,. 911111fmc:tuP'lllll ''""'trt• 
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GDP: /na.t l•illtons of CIDlla,.sl 
Pw capita /na.c (OOllVS) 
lllnufattur-ing Share /na.t Ill 

MAIU'ACTUlllllr.: 
Value aCIOIO /na.c <•i l liCllS of 111111v1> 
value ICllleCI l•il hCllS of 0011vsl 
lnoust,.tal pr-oelictlan tnllP 
Gross output (•11 ltCllS of CIDllVS) 
Ellpl~t (tllausanels) 

-PROFIT Al ILITY : I 1 n per-cent of gr-ass outDutl 
lnten1ec1tate tnput (%) 

11ag11 anCI sa 1ar1 es i % > 
Oper-ahng sur-plus 1x; 

-PRODUCTIVITY : <CID 11 ars l 
GrOIS output I _.i.er 
Ya lue ICllleCI J woner 
A...-199 wage 

-STllUCTURAL INDICES: 
Struc:tural Chlnge 8 (in CMF-> 
as a per-c:ent199 of a,,.,.aoe 8 In 1970-1975 

I/NA growth rate I 8 
Degree of spec•allzat tan 

-VALUE ADDED:(•ilhans of CID11ar-sl 
311 FOOCI prOl'\lcts 
313 ..,,.,. .. 
314 TODICCO proauc:ts 
321 Textlln 
322 ...,.Ing apparel 
323 Leather and fur pr-ocaic:ts 
324 Footwear 
331 llOOCI lllCI WOOCI procaicts 
332 Furn ltu,.e 1110 f I xtures 
341 P1P9r 111C1 paper procaic:ts 
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GDP: /~.c l•i 1 lions of CIC> liars> 
Per casnta /N.c (C:..l lars) 
llanufacturtng share /na.c (%) 

IWIUfACTURING: 
value ICllleCI /na.c l•il hons of ctollarsl 
Value illllllCI l•illians of ctollarsl 
l"Ct_-strial r;:-CICllc:tian index 
Gross output l•il hons of ctollarsl 
Ellpl~t <tnousandsl 

-PROFIT AIIL:tn: ( 1" percent of gross output l 
lnterlleCIUte 1nput ('%I 
wages anCI satar;es (%; 
Operating surplus (:t) 

-PROOUCTIVITY: (CI011ars> 
Gross output I worker 
Value aoaeo I worker 
Average wage 

-STRUCTURAL INDICES: 
Structural CNnge 8 (1n degrMS) 
as a percunuge of average 8 1 n 197'l-11175 

llYA growth rate I e 
o..;ree of spec1ahzat 1on 

-VALUE ADOED: l•1 l11ans of CIOllars l 
311 Food pr~cts 
313 ilevtra;es 
314 TODacCO proellcts 
321 T•xt1 In 
322 waring 1PP11rtl 
323 Leattwr 11111 fur prcaic:tl 
324 Foot-r 
331 llOOCI and WOOCI proeluets 
332 Furniture and fixtures 
341 Paper and paper prociucts 
342 Print 1ng anr1 puDI •Shlr"!I 
351 lnelustria ! ctw11•c:a Is 
352 Otner Cllllt•cal products 
35.i Petrol- ref 1ner1ts 
354 111sc111-s petroll'U• anel coal products 
3!15 llubDer prOClucts 
3!16 ,.last ic prOOICts 
301 Potter~, et11n1 and urtner>ware 
362 Glall and OIUI prO'luctl 
3611 Other non·•ta 1 •. nera: proelue~s 
371 Iron ana at•l 
372 ~-ferrous •tal• 
311 Meta 1 procsucts 
382 OIOll·electrtc:al ucn1nery 
3&3 E lectr lc;al lllehtnt•y 
314 Tr1n1Port eo,11p111r.1t 
3a& l'rolt111anal lt!CI 1c1entlf1c IQUIPMflt 
311() Other illtlufletur 1ng lne1U1tr 111 
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GDP: /"4.C t•illlans of CID11ars) 2164 
Per c:ac11ta /na.c tCIDllars> 3419 
lllnufac:tur1ng Share /na.c ('%! 17.5 

IWalf AC TUR DIG : 
Value addeCI /na.c <•'1 hons of clollars l 378 
value addeCI (•11l1ans of c11111arsl 406 
lncl1Str1a1 prOCM:t ion 1noea 100 
Gross outout t•1 l hons of c11111ars) 1134 
EllDl~t (tllOuSancls\ 34 

-PROFITAllLITY: < 1n perc.nt of gross outDUt l 
lntermecl1ate input cx·1 64 
wages ano salaries <'%• 13 
(lperat1119 surplus (%1 22 

-PROOOCTIVITY: coo11ars> 

Gross outout I -••• 33J25 
Ya hK addeCI I _.ker 11923 
Av&racie wage 4479 

-STRUCTJllAL INDICES: 
Structural dlanll! 8 C1n Clllgr-l 2. 27 ,. 

as a percent ave of aver age 8 '" 1970-1975 34 /e 
I/NA growtl'I rate I 8 3.38 ,. 
o.QrM of spec1ahzat1on 12.2 /e 
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311 FOOC! l)l'OOUC:ts 42 
313 leverages 37 
31' T 0DaCC0 prOCluc:ts 36 
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322 wearing IPIMl••1 53 
323 Leather lllCI fur prOClucts 5 
324 Foot-r 21 
331 llOOd 8'ICI llOOCI proC".JC ts 19 
332 Furn•ture ano f IXtures 17 
341 Paper ano -r prOOJcts 11 
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352 Otl'ler Cl'le91ca1 proouets 12 
353 Petrol- ref 1nerie1 6 
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366 Plut •c prOOJcts 11 

361 Pottery. Cl'l•na ano eartl'lenware 
362 Gius eno glau prOOJcts 
369 O~l'ler non-tal •1nera1 proel.lc:ts 44 

371 Iron 11111 ltMl 
372 Non-ferr.:iur .. u11 
381 Metal proctteU 23 
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GDP: /na,c <•ii Hans of llOlla~sl 
Per cac>1ta /na,c (001 larsl 
Manufacturing sl'lare /na,c (%) 

lllAllUF ACTURillG : 
Value lllldlCI /na.c <•ii hons of Clollarsl 
Value lllldlCI (ai1hons of llOllarsl 
111Ca1Stria1 praG.letian inclla 
Gross output 1•i 1 ltor:s of oollars l 
E.llp 1 oywr.t ( tl'tousanGS l 

J2J+l24 

-PROFITABILITY: (in percent of gross output> 
lnter•<hate 1nput (%! 

waoes and sa 1 ar 'es en 
Operating surplus (%) 

-PRODUCTIVITY : ( ao 11 ars l 
Gross output I worker 
Value acldeCI I 11\lf"ker 
AVllf'age wage 

-STRUCTURAL IllOICES: 
Structural Cl\ll'99 8 (tn dlgl'-l 
as a percentaoe of aVllf'age a 1n 1970-1975 

MVA growth rate I a 
0tgr11 of spectalizatian 

-VALUE ADDED: (ail hons of OOllars) 
311 FOOCI prOQICts 
313 11,,.r., 
314 TCll>acCO products 
321 Teatlln 
322 •rtng IPl)ar11 
323 Leather anCI fur prOlllets 
324 Footwear 
331 -a lllCI llOOCI proeluCts 
332 Furn1tur1 anCI flaturn 
341 Paper and paper products 
342 Printing and pu0l 11h1ng 
351 1nou~tr111 Chla1ca11 
352 Other Chltltca 1 products 
353 Petrol- r1f1ner11s 
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31761 
Hl80!I 

121 
li8299 
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71 
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17 

26391 
765' 
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1.05 /I 
93 ,. 

3.118 ,. 
17 .9 /I 

1379 
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35 
12M 
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104 
370 
3g2 
246 
435 
·,55 
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239 
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87096 

2612 /• 

73 /e 
11 /e 
16 /e 

33342 /e 
9056 /e 
3802 /I 

0.98 ,, 
87 /e 

2.48 ,. 
18.2 /e 

2.8-'-----.~__,~....,.......,.......,... __ __,,.--__,....,...~~ 
75 90 

1642 /e ~ 
356 /e 

41 ,, 

1502 /• 
421 ,, 
130 ,, 
413 /e 
462 /e 
242 /1 
493 /e 
115 /e 

1432 /e 
242 /1 
902 /e 
138 /1 
290 ,, 
61 /1 

12 '• 
415 ,, 

832 '• 
2932 /e 
36g ,, 

10'l6 ,. 
•726 ,. 
1580 ,. 
2381 ,, 

92 ,. 
212 ,. 

I 11111 I 11 

eo 

!50.-......,.......,.......,...~~~....,.......,...--~~~---.....,...~ 

75 ~ 

I 111 Ill II II 111 I 



nd.stnol strudis3 .::-cnqe 
(:-ce. ;Jf .olae o:ded: 19~= ()()) 

.ll!l 

GDl':/~.c t•il1tans of 0011arsl 
Per capita /na.c (CIOllarsl 
11anuhc:tur1ng snare 'na.c C:tl 

MAMJFACT\llING: 
value - /na.c t••lhons Of 0011arsl 
value - t••ll·ans of C10llars1 
1nm.stna 1 proouc:t •an •nclll• 
Gross OUtllUt I • • 1 11 ans Of dO 11 ars l 
~lo~t ttnousanosl 

-PROFITUILITT: \ 1n percent of gross out11Ut l 
lntermeo•ate inout 14 • 
wages '"° salari~s <%> 
Operat1ng surplus CZ' 

-PRODUCTIVITY: tclol lars 1 

Gross OUtllUt I woraer 
Value - I wor•er 
average wage 

-STRUCTURAL IllOICES: 
Structural ~ B <in aevees> 
as a percentage of average 8 "' 1970-1975 

wa growtn rate I 8 
Oeorn of spec1a11ut1on 

-VALUE ADDED: C•i111ons of CI011arsl 
311 FOOCI prOOuc ts 
313 Beveraoes 
311 T ODaCCO proGuet s 
321 Textiles 
322 Illar 1 no appare I 
323 Leatrwr anCI fur orOCluCts 
32• Foot-r 
33 I llOOCI anCI llOOCS prOCluCts 
332 Furn 1 ture ano futures 
3' 1 Paper and paper prOOUC:ts 
3'2 Printing and out>l1Sll1'IJ 
351 1nau1tr1at e,.,..1cals 
352 Otner ~·cal prOduets 
353 Petrol- ref 1ner1es 
35• M•1cel 1-.1 petrol- ano coal prOClueu 
3&5 lluODer proGuets 
356 l'la1t1c prOCJcts 
3&1 Pottery. er11na and eart,,...ware 
382 Glau ano glass prOOUC:ts 
389 Otner ~on-.. u 1 ••nera 1 prOClucts 
371 Iron and 1tnl 
3°12 Non-ferrous .. tats 
381 •ta 1 orOClucts 
382 Non·eleetr1ca1 lllCl\lne<"y 
383 Eteetr•cal 111C111nery 
381 Transport ~is-it 
38& "rofet11onal and ICltnttftC ecJilO-.ot 
390 Otner unuflctur•no tn~1tr1• 
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66321 
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1277' 
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31526 

381 
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111 
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33526 
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2.91 
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490 
109 
423 
231 
30 
52 
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330 
315 
9At 
551 
586 
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99 
7i 
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98 

1127 
175 
71 

912 
1711 
712 
863 
2" 
219 

12780 
1118' 

121 
27652 

•05 
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21 
19 
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16.1 
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liDI': /na.c <•ii 11- of dollars: 15631 
l'er capita /na.r. {CID11arsl 11M 
•lllfar.tur1119 Illar• /na.r. <I> 15.3 

IWIUFACTIJlDIG: 
Val .. adOICI /na.r. (.,111- of CID11ars) 1015 
va1 .. addmCI t•i 1 hons of dOllal"Sl 1013 
lnG1Str1a1 prca.ict1an •llOe• 100 
&ross output <•ill•OM of CIDllars> 2376 
Empl~t (tllOUUncls) 1•6 

_,IOFITUILITY:(tn percent of gross output> 
lnter9ICl1ate input < l 1 57 
wages anCI sa1ar1es (ll 11 

Qperat1119 SUf"PhlS (%) 31 
_,aoDUCTIVITY : <CID 11 ars > 

&ross output I .ar•er 162M 
Val .. 8llClllCI I .,,._., BIO 
........ wage 1867 

-STIUCMAL DllICES: 
Structural c:Nnge I (1n oe;r-1 2.12 /e 
as a perCW1tage of a...-age I in 1970-11175 192 /e 

MVA growth rate I 8 -(I 15 /e 
°'91"• of 1Ceet1hut1an •O.O /e 

-VALUE ADOED:t•ilh- of CIOllars> 
311 Food prca.icu 510 
313 lleveraga 103 
3U T C111eCCO procM:tl 50 
321 Teat Iles 2ll 
322 11ar1119 ICJPlrel 13 
323 LMtlltt' lllCI f .,,- procM:tl 11 
32• Foot-r 13 
331 llDOd anCI llOOd prcDICtl 2 
332 Furniture lllCI futures 11 
3'1 ,.,.,. ancl 111Ptr proellr. ts 19 
3'2 ~1nt1ng and pubhsn1ng u 
351 lnG11tria1 c:nea1r.a1s 18 
352 OtMr cnea1r.a1 ')roellr.ts ,, 
353 'etro1- reftnerits 86 
lli' 1111sce11_,s petrol- anCI coal prca.icts 
385 llubtltr procM:t S 

316 '1attr. prOOIC:tl 21 
311 '°ttery. cntna lllCf NrtMnWllrt 1 
312 &las 11111 111111 praGJcts 3 -Otner non-ta' •1nera1 r:raGJcts 32 
371 Iron lllCI at•l 11 
3l< Non-ferrous Mtals I 

381 •ta 1 procaicts ?I 

:aaz Non-el.ctr1e11 ucntnery 5 
313 ll.ctr1e11 uelltntry 
as. Tr-oort -.itpmnt 
311 'rof•11ona1 11111 actent1fte ..,1..-it I 

3llO Otlltr -.iufacturtno tnG11trt• 2 
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711• 
1109 
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ICIOI 
869 ,. 
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18~ /e 
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5• /e 
I /e 

38 /e 

13512 /e 
6197 ,. 
1101 /e 

3. 18 ,. 
216 ,. 

-2. 21 ,. 
36.• I• 

315 ,. 
136 ,. 
51 ,. 
32 ,. 
9 ,. 
I,. 

15 ,. 
3 ,. 

13 ,. 
25 ,. 
15 ,. 
18 ,. 
32 ,. 
76 ,. 
• I• 
6 ,. 

12 ,. 
1 /e 
5 ,. 

3' /e 
15 ,. 

I /e 
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• /e 
I I• 
2 /e 

GOP 
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7811 
11M 12 

1•.3 /e 
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1115 :e 
9U /e 
116 /e II 

21115 /e 
?•3 /e 

·_05 

56 /e 
1 le 

37 /e I 
75 !!O 

15319 /e 
67115 /e 
1112 /e 

0. 77 ,. "6 

52 ,. 
1.36 ,. 
35.1 /e 6~ 

373 ,. 
138 ,. 

" •& /e 
29 /e 
10 I• 
9 ,. !<.!' 

18 /e 
3 ,. 

16 ,. 
30 /t 
15 ,. 
16 ,. 
36 /e 
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7 ,. 

12 /e 1JO 
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iici.stnol strudll:j c-~ 
(I-de• of .(j.,e ocded: '9~='()()) 

GDP:/~.c l•ill1ans of Oollarsl 
Per c:acnta /~.c: ICIDllarsl 
llanufactur-1119 Share /~.c IZ> 

IWIUFACTlltIMG: 
Value addld /~.c <•1ll1ans of C1Dllars1 
Value addld l•Hhans of CID11arsl 
l~tr1a1 pr0Cluet1on 1nma 
Gross output <•ilhans of CIDllarsl 
EllDl~t (tllOUSandSl 

-PROFITAIILITY: I 1n percent of gross output) 
lnter11echate input I% l 
wages - salaries (%1 
Operat1n; surplus Ill 

-PROOUCTIVITY: ICIDl lars l 
Gross outc:ut I _.,,. 
Value aclOICI I -&er 
averave wave 

·STRUCTlltAL DIDICES: 
Structural cnarige 8 (1n oe;rns> 
as a oercentave of average 8 '" 1970-1975 

llVA growtn rate I 8 
o.or" of special 1:ut1on 

·VALUE ADDED: t iw1II1ons of 0o11ars > 

311 Fooo prOClucts 
313 ..,,., .. 
314 T OllaccD prOCluct s 
321 Te•t•ln 
322 11Nr1ng IQParel 
323 I.Mt,.,. - fur prOCluCts 
324 Foot-r 
331 - lnCI -a PrOCluCts 
332 Furniture - futurn 
341 Paper ancs paper prOCluets 
342 Print 1ng anCI OUDl 1sr.1n9 
35• lnesustr1a1 cr..1cals 
~52 Otl'llr el'll91ca 1 prOCluets 
353 Petrol- refineries 

19. -_ 4 ~1 
. 12 59 

321+322 

Hiii 

11733 
IU4 
17. 7 

2072 
1289 
100 

3571 
112 

64 
14 
22 

31961 
11536 
4547 

1. 7& /e 
92 ,. 

2. 27 /e 
27. 2 /I 

294 
96 
46 

134 
20 

7 
6 

35 
28 
42 
40 
25 
90 
29 

354 1111ce11.._,, petrol- ancs coal prOCluCts 4 

355 Rubber proesucts 25 
3S6 Plast IC prOClucts 34 
3&1 "ottery. cntna ancs eartnen•r• 1 
3&2 Gius 1ne1 glus proesucts 9 
369 Ot,.,. non·•ta'• 11neral prOCluC:U 100 
371 Iron ancs &iMI 25 
372 NOn·ferrous .. 011 5 
381 •U I prOCluets 93 
;J2 NOn·1leetr1ea1 ..cn1nery 4 
313 £leetr1ca1 ucn1nery &9 
384 Transport __,,Plllflt 23 
3M l'rof•11ona1 and 1c1enttf1c ~ll)lltnt 
390 Otner Nnuf actur tno 1no.istr tes 
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~.,...-----------------------------------~ 
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l95 

13056 
1392 
17.0 

2221 
1259 

109 
4379 

97 

71 
II 
17 

45209 
12993 
5171 

2.59 /e 
135 /e 

1.84 /e 
24. 9 /e 

328 
65 
17 

14& 
15 
6 

18 
23 
41 
2 I 
32 
27 
38 
14 
29 
57 
15 
15 

101 
56 
10 
78 

7 
51 
23 
9 
& 

~ ~ ~ M M ~ ~ ~ E ~ 
Forecasts 

=:= So.lt:e· Natoonc Ac::ounts S:x stcs from WJllSO 
::·::·::·: Es:mat9:1 l)y LNI'..'~. 

l!llZ -5 ID' 

13029 t~j 1313 

Vy 15.3 /e !4 

11192 /e 
1005 /e -~ 

112 
343~ /e t3 

102 /e 

·25 
11 te 
It /e 

t2 
19 /I 75 es 

33613 /I 
985 t /e 
3561 /e 

2.38 1e 19 

125 /e 
0.37 ,. 
25. 5 ,. 11 

240 /e 
38 /e 

f1 
19 /e 

118 /I 
10 /I 
5 ,. '6 

Ii /I 
1& /e 
14 /1 
35 ,. 
31 /I 
32 ,. 
56 ,. 
15 ,. lnQ.6trQ :iot1 roex 'S6Qsoo 
14 ,. IO() 

19 ,. 
44 II 
11 ,. r20 
I 1 /1 
83 ,. 
34 ,. 

IJO 8 /I 
&1 ,, 

4 /1 
54 ,. eo 
17 ,. 
7 ,. 
3 ,. 50 

75 'lO ~ :l() 
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GDP: /na.c \81 l hon~ of dollars 1 

Per c:ai>tta /ftil.c 1C10llars) 
lllaf",ufacturin; s~re /na.c \X• 

IWllJFACTURING: 

value - /ftil.c ••• n 1ons ~ dollars i 
Value aclCleCI 1001Tltons of O<Jllars' 
lftO.lstrlill pr~tton •nde• 
Gross output c•tTilcns of 0011ars1 
EllOloylleftt 'tl'IOUsanos' 

-PROFITABILITT:t 1n percent ,• ;ross OUtf'k,J! I 

lnter.a1~te tnDUt I~~· 

•~s and sa1a,..1es r:: 1 

Ooerat1ng surclus \:) 
-PROOUCTIVITY : t dO T Tars: 

Gross output / "°'"~''" 
va Tue aooec / worker 
Average wa;e 

-STRUCTURAL INDICES: 
Structural Cf\an;e 8 11n d119rees I 

as a percenta;e of a.era;e e 1n 1970-1975 
1110 9rowtn rate I 8 
Degree of spec 1 a T 1zat1 on 

-VALUE ADDED: 1•1ll1ons of CIOllars' 
311 Fooa proauct s 
~13 Beverages 
Ju Tooacco pr()QJcts 
321 Te•~ ties 
322 .. arin; llJOilreT 
323 Leatner anO fur prOOucts 
32• Footwear 
331 wooa ana wooo pr()QJcts 
:32 Furniture ano futur.s 
3''. Paper ana paper prOOucts 
34~ P1"'1,,t1no and pyot1sr11nc; 

351 lna.istria I Cl'lell1ca TS 

352 Otner c,,..,1ca1 proaucts 
353 Petroleu11 ref 1ner1es 

35• Mtscel laneous petrol- ano coa 1 prOOucts 
355 RutJOer ,>rOOUcts 
356 Plasttc prOOucts 
361 Pottery. cn1na ano urtnen•a•e 
362 Glass ano glass prOOUcts 
369 Otner non-11eta1 •tneral prooucts 
371 Iron ana Slffl 
372 NOn-ferrous •ta1s 
381 Meta 1 prooucts 
382 Non-11ectrica1 ucn1nery 
383 E11ctr1ca1 11acn1nery 
38A Tran1oort eou•-"t 
385 Prole111ona1 ano 1c1ent1f1c -•Pll9": 
390 Otrier 11anufacturin9 1nQ;5tries 
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3220 
22'3 
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8856 
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75 
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10205 
2585 
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13.6 

060 
56'9 /e 
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999 /e 

7' /e 
16 /e 
10 !e 

22058 /e 
565' /e 
3'73 /e 

•. 12 
125 

2. 92 
25 I 

hi29 .'e 
~ /e 
-2 I~ 

1357 /e 
81 le 
17 /e 
50 /e 
26 /e 
31 /e 
86 /e 

117 /e 
328 /e 
638 /e 
129 /e 
88 .'e .. /e 
88 /e 
21 /e 
60 /e 

345 It 
8 le 

1• /e 
209 /e 
228 /1 
273 /e 
259 /e 

19 /e 
g /e 

85 56 37 
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13 8 te 
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9266 /e ;c 

16' 
36919 /e 
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te 

~ 9C: es 
3'860 /e 

8751 /e 
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166 
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I 
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I I -0.61 

1 23 l 1'.' 

1771 " 15• le 
\l5 

-2 /e 
2033 /e 

I 
1•0 /e 
25 /e ·3 

7' le 

" /e 
49 It ,5 

147 /e ~ '° a5 ;o 
179 le 

56' /e 

l ~03 /e 
225 It '"'16tr0 rOO.J:"IO" rcll!!I< !:16-J= 
151 /e oco 
59 I~ 

151 /e 3J 
32 /e 
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548 le 

9 /e 
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470 te 
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Jiil 
19, •• -1 6:>1 
. 21.)7 

Jiil 

321•l22 

GDP: /na.c <•ill tans of 111111ar1l 
P'Wr 1:111tta /na.c lllD11arsl 
lllnufmcturtng sriare /na.c <Il 

MMllf ACTIJllllG: 
Val .. 11111111 /na.c <•H hons of 11111 larsl 
Value ldlllll (•I I hons of llDlllt'S) 
lncklltrtal pr1lllll:t tan ,,... 
Gron output (•ilhons of 11D1lar1l 
hp loy99tt ( tl'IDUAndS ) 

-l'IOFITAIIUTY: ( 1n Ptrl*'lt of gross aut1111~ l 
lnt..-..clt1t1 tnput Ill 
wages ancr salaries Ill 
Operat tng surplus <l l 

-l'IOOUCTIVITY : ( C1011 ars l 
Gron DUtllUt I -11er 
value ldlllll I -11er ,..,. .... 

-S'RUCTIJW. DIDICES: 
Struc:tura 1 crtange 8 < '" oeor..s l 
as a Ptrl*'ltlVI of a,,.,.191 8 tn 1970-1975 

IWA growth rate I 8 
Deor• of s,ACta11ut1on 

-v ALUE ADDED : ( • • 111 ans of oo II ars l 
311 FOOCI procM:ts 
313 .._ .. 
314 ToDac:co proellcts 
321 Teatlles 
322 wurtng IPPl"•l 
323 Leather Ind fur pr DCM: ts 
324 Foot-
33 I WOOCI lllCI "llOll IJl"oellcts 
332 Fum1tur1 lllCI f 11tures 
a.1 Paoer lltCI PIPlf' prOCluCts 
a.2 Print '"ll ano 0Ubhst11ng 
351 lnG1str1a1 ~11:a11 
352 Dttllr c:i.1ca1 pr~cts 
353 Petrol- r1f1ner111 
354 11111cell-• petrol- ano coal prDCU:ts 
355 llllOlllr proellcts 
316 P'lllt IC P"oellctl 
361 P'ottery, Cfltna lllCI artt11nware 
362 Glass 11111 glr• proellcts 
369 Other nan-111tal •tneral prOOucts 
371 Iran anel ltMI 
372 Nan-frrous •ta IS 
311 •ti• proellcts 
312 Nan-electrtcal ucn1nery 
313 Electr1e11 Nefllnery 
3M Tr anaport 9011 Plllflt 
311 P'rof•Slonal lllCI ICllllt If IC 90llP111ftl 
390 Other .enufectur1"ll 1111a1ur1u 

'"° 
3567 
718 

15.0 

536 
441 
100 

1130 
39 

50 
12 
27 

21157 
11427 
3513 

10.'7 ,, 
126 ,, 

-1.91 ,. 
22. 7 ,. 

78 
63 
26 
62 
16 
6 

13 
I 

3 
40 
8 
4 

46 
14 
2 
4 

13 

11 
ll 
I 

10 
e 
9 

-5 

191s 

32'7 
611 

14.5 

471 
393 
13 

860 
25 

54 
9 ,, 

3; ,, 

a.129 
155915 
3048 /e 

2.93 ,, 
35 ,, 

0. 30 /1 
28. 7 /e 

55 
59 
29 
40 
10 
!i 

4 
24 
8 
7 

57 
20 

3 
l!i 

13 
7 
I 

12 

12 

I 
2 

" I 
~ ~ ~ M M ~ ~ ~ ~ ~ 

foreccsts 
=::: ~ Nat'°"" Ac=aun:s s::it sto m:irn Lt.,ltNSQ 

::·:·::·:e-s:motee1 bt l.~-

1917 ~r~-~~ 
3333 
676 

14.I /e 

492 ,, 
490 ,, Oll 

17 /e 
1075 /e 075 

25 ,, 

0.7 
54 /e 

9 /e 
o~ 37 /e 75 !Ill 85 

42786 ,, 
19493 ,. 
3641 /e 

1. 11 ,, 

13 /e 
1.84 /1 
29.1 /e 

64 /e 
74 ,, 

a. /I 
43 /e 
12 ,. 
6 ,, 

I /1 - ,. 
5 ,. 

K...._~~~~~~~~~~~~~-1 

33 /e 75 
10 /e 
9 /e 

76 /e 
28 ,, 

1 /I 
3 ,. 

21 ,. - ,, -,, 
11 /I 
9 ,. 
1 le 

15 I• 
10 /I 
14 /1 -,. 

I /I 
3 ,. 
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hci..stna structis3 ..:"Vlge 
(rde• of •cAJe a:ded: 9~=00) 

JI!! 

~-:::l!Ei--ili9~~~~---,l1 -
l2l+l24 

q - •.:io 

' - I) 92 

IW 

GDI': /M.C (C11llona '°' CID1lll'S) 
P'er cac11ti1 /M.C (CIDlliil"S) 
Mlnufi1Ctur11io SNre /M.C Ill 

'123 
106 
9. 7 

iw.JFACTURillG: 
Yillut adCllCI /M,C l•1ll11111S of CIDllilt"S) 
Yil 1ue .olllCI I•• 11 tons of aa11 .. ·s> 
ln01Str1a1 prDC1UCt1on ·-
Gross autput I•• 11 •on! of llDl lar: > 
Ellell~t (tllauSanclS) 

-PROFIT ABILITY: t 111 perc.nt a! ;rxs aut:i::!) 
lnter•chate 1nput IXl 
11agn ana salar1es <Xl 
Operat 11io surplus 111 

-PROOUCTIVITY: 10011ar11 

401 
459 
iOO 

1016 
76 

55 
J 

37 

Gross autput I _..,. 13300 
value a-.s I _. • .,. IOOll 

•ver• waee 1oa2 
·STllUCTURAL INDICES: 

Structural Cfliln9ll I (tn Cllgr-l 5.llO 
as a DerC9flt1ge of average I 1n 1970-1975 129 

WA gt'OWUI rate I • 2.21 
09Ql'H of 1pec1a11zat1on 19.2 

-VALUE ADOED: <•• l hons of 0011ar1~ 
311 ~ prDCIUCtl 110 
3 i3 lever;mges 13 
31' TODac:CD prDCIUCts 30 
321 Te1t1les 106 
322 ...,. 1 'IO 111111re l 3 
323 LUtller lllCI fur prDCM:tl 14 
324 FootwUr ID 
331 11DDC1 1r111 W1111C1 proouc:ts a 
332 Furn 1 ture lrlCI f 11tures 2 
341 P-r lrlCI PIP9f' prDCIUCts 9 
342 Pr1nt1119 ilrlel DUDh1P11ng II 

351 lncll1tr1a1 cn.1ca1s 1 
352 Other cr.1cal prDCIUCts 13 
363 Petrol- ref 1ner1es 20 
H• M11ce11.,_.1 petrol- and c:oal prDC1UCt1 
355 llualer prlllllC ts a 
3fifi Pl•t IC prDCIUCtl 3 
361 Pottery, critna and urt111nware 
362 Gl•s and glass prDCIUCts 2 
369 Otrier non-.tal a1ner11 prDCIUCts a 
371 Iron 111e1 u .. 1 SI 
372 Non-ferrous •tats 
311 Mata 1 prlllllCts 
312 Non-electr tea 1 ucntnery 
313 E lectrtca 1 llldltnery 
314 Tr11111)111't ~t-"t 
311 ""Df•llonat lrlCI 1ct.,.tlf1c ""-"t 
390 Otrwr Mftllf1Ctur1119 llQlltrt• 

" ~....--~~~~~~~~~~~~~~~~~---. 
,.,. , ...... """" ... 

5 , ........ ', ___ """' 
• ••••••••••••••••. GOP 

~~~I ~· I --r--r---r--' 

IMS 

'°57 
96 

11.I 

480 
Sl9 /e 
117 

1622 ,. 
93 ,. 

51 ,. 
a t• 

34 ,. 

17'1' /t 
739& ,. 
1437 ,. 

5. 10 ,. 
112 /t 

0.20 /e 
16.6 /e 

162 ,. 
135 ,. 
'1 /e 

112 /e 
12 ,. 
15 ,. 
13 ,. 
8 /r. 
4 /t 

11 ,. 
19 ,. 
2 /e 

26 ,. 
64 /I 

- /e 
16 /I 
11 /e 
- /1 . ,, 

13 /I 
12 /I 
• I• 

:2 /1 
• I• 

I• 
• I• 
. I• 
. I• 

~ ~ ~ M M Y M ~ 00 Yea 
forecnsts 

==: ~ Natoono ~ S:::it sta fram '>v'V ISO 
::·::·::·: Es:mat.1 tly l,Nlj~_ 

197 01'15 
W' 

4631 
106 0.111 

11.s /e 

536 ,. 
162 ,. 
131 ,. 

1llO!I ,. 
99 ,. 

59 /e 
a te 

33 ,. 
85 

1627? /e 
16113 ,. 
1251 ,. 

0.11 /e ·3 

19 ,. 
7 .16 ,, 
16.5 /e 

12 

161 /e n 
134 ,. 
35 ,. 

107 ,. "() 

12 ,. 
1£ /e 
12 /e 9 

1 le 

• /e 
11 ,. 

8 
I'S eo 

19 ,. 
2 ,. 

26 ,. 
55 ,. 
. I• 160 

ird.elnCS 

15 /t 
9 ,. -,. 1'I() 
3 ,. 

11 /e 
11 ,. 

• /I t20 

12 ,. -, . 
1 ,. 1lO 
- I• 
- /t 
• I• 90 

~ eo 85 !lO 
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F l 

"'1.strd strv.::tis3 c-aige 
(rde.. of ·<U ceded: 19~='00) 

GDl':/na.c: (a1th- of dollars> 
,.,. c:acnt• /na.c: I dollar&> 
-.ufilCturlng sri.re /na.c: (%) 

twalFACTlllDIG: 
va1 .. Mlll9cl /na.c: (ailh- of CIDllars> 
V•l,. Mlll9cl (ailh- of CIDllvs> 
lnG11tr1•l llf"OCilc:tton •ndl• 
Gross DUtllUt (ei 111- of Clollvs) 
~l~t (tnousanclS) 

_,llOFITAIILITY: < 1n per!*lt of gross outsiut > 
lnteraeo1•tt input Cl> 
wages ancs 1atar1a <%> 
Operating surplus CX> 

-rRODUCTIVtTY: (Clot tars! 
Gross outsiut I -'<er 
va1 .. Mlll9cl I -'<er 
Aver1419 11101 

-SnutMAL INDICES: 
Struc:tur•l ~ 8 (in 111ar-> 
as a per!*ltloe of •veraoe 8 1n 1!170-1!175 

llVA growth rate I 8 
OearM of 1PK1•llzat1on 

-VALUE ADDED: <•I II Ions of CIDll•rs) 
311 F- prCIGlc:ts 
313 !leveragn 
314 TClllec:c:O ;iroellc:ts 
321 r .. tna 
322 llNr Ing _.,..1 
323 LNtller lflCI fur proellc:ta 
32• Foot-
331 lllllOCI lllCS lfOOCI procaic:ta 
332 Fu,.n ltu,.e lllCS f utura 
3'1 ,.,_,. lllCS Plllll" procaic:ta 
3'2 ~Int lllQ anCI pu01 ISlllllQ 

351 ln.Nstr1at c:i-1c:.1s 
352 Other cr..1 ca I procaic:t s 
353 l'ttrot- ref1nar1a 

I:: !::i 

321+322 

am 
IZOC 
llU2 
11.0 

132 
120 
100 

•• 13 

75 
II 
14 

311543 
9446 
•114 

2. 41 ,. 
12!1 ,. 

1.113 I• 
36.6 ,. 

11 
6 
2 

2 

7 
3 
2 

.. 111sc:e11.,_,. petrol- lllCS coat proeM:ta 
361 lluODer proeM:tl 
316 '1at 1c proellc:ts 
3111 'ottery. Cl'llnai lllCS N'"t'-W1re 
312 &las 11111 oius procM:u 
311!1 Other non-wt• 1 ••nera t proeM:ts 6 
371 Iron 11111 st"t 
372 NOn·ferrous •tats 
311 •u I proellc:ts 6 
312 NOn-a lec:tr tc:. t lllCl'l lnery 
K3 Electr1c:.1 lllCl'llnery 
314 TranlJIOl"t aQ.11peent -,rof•llOllll and IClentlflC: •tpeent ., Otller ..iufec:turtng 1ncai1tr1a 

~ 

20 ....... --------------------. 

-20 --...... - ...... - ...... -"T --..--~-...---.--'"T""--

1!1115 

12&1 
1132 
10.3 

131 
13 
119 

361 
14 /e 

75 /e 
15 I• 
11 le 

2&913 ,. 
11713 ,. 
3947 le 

1.1111 ,. 
100 /e 

-3.63 le 
3'. 3 ,. 

•2 ,, 
1 ,, 

2 I• 
- I• 
Ii ,. 

- I• 
- I• 
Ii I• 
3 I• 
2 I• 
5 It 
- I• 
6 II 
• I• 
• I• 
1 I• 
I /e 
- le 
• I• 
6 I• 
• I• 
• It 
4 ,. 

- I• 
I la 
1 ,, - ,, 
1 ,. 

t<YeCOS!s == ~ Nabono Ao::cul'.s Sbt sics from l..fv'l.NSO. 
:.:·::·::·: Es-..motAIO by l.~. 

IBZ 2 
(]J> 

1262 t!l> 
1762 
10.8 

19 

137 
79 ~ ... 

395 l8 
14 /e 

".75 
80 le 
1' /e 
6 ,. t7 

75 85 

27820 le 
1525 ,. 
3980 I• 

2. 75 ,. '2.5 

141 ,. 
-3. 98 ,. 

12 31.6 ,. 

35 It ~ 
6 ,. 
1 ,. 

- I• " Ii I• 
- I• 

'C~ - ,. 
4 ,. 
3 ,. 0 
2 I• 75 
4 I• 
. I• 
5 I• 
- I• lnc1Jltrd 
• I• ro-
I /I 
I I• 
- I• (1() 

- I• 
Ii I• 
- I• 

90 - I• 
3 I• 
. I• 
1 ,, llO 
1 ,. - ,, 
1 ,, 

85 !lO 
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I 11 I I 

hd.striol struclU'"d c-aige 
(hie' of •olJe ocded: 1975=00) 

Jiii 

;fff-~~.::;m1E-~--o;'1)t~~~~31 
Ziil 

9 • J.67 

' • 12.:io 

321+322 

l2J+.524 

1911 

GDP: /na,c: «•ill tans of 0011arsl 51696 
Per capita /na.c (Clollar1) 10813 
11111Ufactu,.1ng 11111,.e /na.c (%) 25.1 

IWIUFACTURillG: 
Value aOdlCI /na.c (•tlltons of 0011ar1> 12998 
va 1 ue acldllCI <a; 1 It ans of oo 11 ,,.. > 14343 
l110.11t,.1a1 proOUCt1on 1nau 100 
Gross output (•i II ions of 00111,.s) 40839 
~l~t (tl'lOUSanclS) 531 

-rROFITA9ILITY:(1n per"c:ent of gross output) 
lnt.....01ate input (%) 65 
QVeS :uicl saUries (%) 15 
Clper'at1ng surplus (%) 20 

-rRODUCTIVITY : ( oo 11 a,.s ) 
Gross output I IOOl'ker 76910 
Value acld9co I lfOt'ker 27012 
....... wage 11904 

-STRUCTURAL INDICES: 
St,.uctu,.al Chlnge e (In 09gl'ees) 2.69 
as a Plt"c:entave of av.,.aoe e In 1970-1975 65 

I/NA !l"owth rate I e 3.04 
D9grft of ~11h:ut1on 13. I 

-VALUE ADDED: Call Hons of OOl la,.s) 
311 Food procM: t I 1402 
313 ..... ,.aves 225 
314 Tooac:co pracklets 46 
321 Teat lies 469 
322 WNt'lng ~,..1 499 
323 Leatrwr lllCI fur procM:ts 54 
32.4 Foot-r 134 
331 llUOCI It' ' wood prOOUCU 11116 
332 Fu,.n lture ano f lltu,.es 257 
341 ,.,.,. 111'10 paper proellCts 2088 
342 '"'"' 1ng ano pu01t1n1ng 1080 
351 lnoustrial c:r.1ca1~ 555 
352 Otner cnea1ca1 prooucu 349 
383 Pet,.ol- ref 1ner1e1 445 
384 1111ce11-1 petrol- 1110 !:Qal prooucu 46 
355 llllDDet' proellCU 105 
316 Pint IC P"OOUC:ts 164 
3151 Pottery. cfllna lllO eartnenware 48 
3152 Glas1 1110 gins ProOUCts 105 
3159 Otne,. non·•tal e1nera1 prooucu 434 
371 Iron lllO stftl 544 
372 Non-ferrous aetals 142 
381 .. ta 1 prooucu 756 
312 Hon-11ec:t,.1ca1 ucn1nery 1489 
383 Elec:tr1ca1 lllCfltnery 11114 
384 Trlll'llPol't 9Qlllpatnt 823 
316 Profn11ona1 lll'IO 1c:1entlf1c 9QUtpaent 110 
390 Otner eanufacturtng 1nou1trte1 107 

19~ 

5!1902 
12:r.17 
26. 3 

15184 
131191 

115 
36968 

496 

63 
16 
21 

"/4563 
27425 
11111 

3.26 
78 

1.03 
13.4 

1418 
227 
58 

310 
434 
37 

106 
1162 
215 

1846 
1223 
561 
371 
384 
47 
84 

IU 
40 
77 

432 
48) 
103 
7811 

1818 
783 
1115 
1118 
111 

% 
6-.-~~~~~~~~~~~~~~~~~~~--. 

4 

2 

·----~ -, 
' ' 

\ ' GOP \. ...... ) 
M\A 

~ ~ ~ ~ M ~ M ~ ~ ~ 

Forecasts == Scura-: Natoono ~ Stotstics from l.t<,11.NSO 
::·::·::·:u-.mote0 by l.~. 

l!IZ 14 
GCP 

636!M 
12199 '3 

25. I 

12 
ll5008 
19062 

122 ~ 

59463 
475 /e 

'Q 

68 le 
15 /e 
17 /e eo 

125289 /e 
40164 /e 
19043 /e 

2.07 26 

50 
2.04 ~ 

13.6 

2S 
1909 /e 
384 /e 

2'!1 llO /e 
411 /e 
536 /e 24 
55 /e 

138 ,. :.J!I 
1164 /e 
2114 /e 

21165 /e eo Sj 
1343 I• 

1134 le 
4&6 /e 
635 /e 

41 /1 1'0 

127 /e 
272 /e \JO 
55 ,, 

118 /I ao 
642 ,. 
154 ,. 1'0 

175 ,, 
()() 

1115 /e 
2115 ,, 

90 
1443 /e 
1110 /J. eo 
221 /I 
172 /e 10 

'5 es 

90 

90 

llO 
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FIMCE 

riO..str :oi stru-:t:.s;;; -:-c.Jrl<;'e 
(rde' ot .ca.;e ocded: 97:=00) 

GOP: /na.c <•1lllons of dOllars> 
Per capita /na,c (clOllarsl 
Manufacturing sr-are /na.c (Z · 

llANUFACTl.llING: 
value aooeo tna.c t•1Thons cf CIOllarsl 
Value added <•11l 1ons of clallars J 

lnclustria 1 praouct ion incle• 
Grass output 1•1lhons of c1a11ars.• 
E.111)10,,...,t <tl'ICIUsanos·, 

-PROFITABILITY: 1 rn percent D' gross output' 
lnter.01ate input 1%1 
waves and uTaries <l'.; 
Operat 1ng surp 1 us I Z 1 

-PRODUCTIVITY: tcla' lars 1 

Grass output I wa :er 
Value aclde<I I war.er 
A..era;e wave 

-STRUCTl.llAL INDICES: 
Structura T Cllan9I! 8 <'" cleQrees J 
as a percentave of averaye 8 1n 1970-1975 

llVA growtn rate I 8 
Oe;ree of spec 1a 11zat ion 

-VALUE ADDED:1a1 T lions of C10llarS1 
311 FDDCI praoucts 
313 &ever ages 
31.; TDl>aCCD praducts 
321 Te•t, les 
322 wearing apparel 
323 Leather and fur praducts 
32• Faatwear 
331 WOOd and WOOd araoucts 
332 Furniture and fixtures 
3'1 Paper and pai.er praducts 
3•2 Printing and auc11s,,.no 
351 lnaustr1a1 c,.,.,.1ca1s 
352 Otner c,,..•ca 1 proaucts 
353 Petro1eu11 ref 1neries 
354 M11cellaneaus petroleu• and coal praoucts 
355 lluDDer praducts 
356 Plast•c praducts 
361 Pottery. Cflina and eartr.enware 
362 Glass and glass praducts 
369 Otrier nan-.. tal •1,,eraT praducts 
371 Iron and stee I 
372 Nan-ferrous .. u1s 
381 Metal prodl;cts 
382 Nan·r.Tectrical ucn1nery 
383 E lectrica t aacn1nery 
38• Tr~n1PQrt eciu1paent 
386 Profn11ana1 ano 1c1ent 1f 1c eo.i•aaent 
390 Otrier unufacturing 1nelustries 

1'00 

66'529 
123~3 

24 2 

160795 
170066 

100 
•29531 

5058 

60 

8'92: 
33623 

2.05 
6S 

-o 27 
13 0 

20823 
4023 
1751 
6389 
3975 
73' 

1727 
1751 
1727 
• 117 
• 165 
9158 
5679 
9773 

118 
3147 
2982 

639 
1!188 
•0.6 
8!168 
3005 
8779 

21533 
13322 
21533 

17!18 
2414 

I 
I 

i 
! 

4-j 

' 

I 

2~ 
I 

A-n.,..:; ~wt- rut~ ;i' :;DP end llVA 
,:vnst.:;nt ~ pr.:esl 

I 
I 

\ 

\ 

··-... ~ .... ... 

c~~~~~~~~~~~~~~~~~~~~~~~--' \ __ ./ 

19§5 

715031 
12960 
22.0 

157263 
13088-4 

95 
311518 

U3• 

5~ 

70257 
29518 

1.08 /e 
34 /e 

-o. 16 /e 
13 5 /e 

17863 
3'72 
1636 
4352 
2938 

579 
890 
890 
968 

3•72 
3517 
7357 
'196 
9917 

78 
1870 
250. 

367 
1336 
2193 
6322 
2 us 
5799 

17551 
!1939 

15715 
u.J 
1603 

•/ \_. 

55 55 
Fc .. -ei.·r13t5 

==Soun:~ 'llct(Jl"C ~OV''.S S·~. 5tC5 'rom 'J~./\;'l5() 
:.:·:.:·:.:·:Es: rraeo Of '-~ J,'1X'O. '"P/'".A:J 

19§7 

7'6918 
13'35 
21. 5 

160712 
21135• 

96 
50895~ 

•278 /e 

58 /e 

118959 /e 
49400 /e 

•8 /e 
•1 te 

1 33 /e 
13 1 te 

30495 /e 
5828 /e 
230-I /e 
6'06 /e 
4515 /e 

906 /e 
1360 /e 
USJ /e 
1562 /e 

6022 '" 
578~ /e 

l 2•33 /e 
6563 /f 

15012 1e 
128 /e 

30.5 1e 
3990 /e 
567 I 

2069 /e 
3682 /f 
9'70 /e 
3600 /e 
9268 te 

2626' /e 
16013 te 
277'9 /e 
227' /e 
2595 /e 

15 
1.l)> oer c:o:c '1..X.X..'S' t 

l& 

·3 

12 

n 

"O 
~ as 3C 
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fld.striol structad C"'O"oge 
(1-dex cf"~ ocded: 19T:=OO) 

381 -· ma 

Jiil 

9• . -
3114 

}1 -
J21+J22 

l2l+324 

4.:l7 
l1 22 

K~: 
Jl '975-19'30~ 198C-1985 

•~...:asts 1985-1990 ' 

GDP: /na,c 1•11 hons of dollars) 
Per c:ao1ta tna.c (llDl lar-s> 
Manufact;ir1119 snare /na.c (%) 

MANUFACTURING: 
Value acldeCI /na.c <•1 l11ons of Cloilar-sl 
va 1 ue acldeCI I•, 111 ons of Clo 11 ars l 
lncl1Str1al proellct •on •ncle• 
Gross output I• il lions of Clo ' l ars l 
Ellplo~t <tnousanm> 

-PROFITABILITY:< 1n pmr-cent of gross output> 
lnteniec11att 1nput (%) 

wages ano sa1ar1es <Xl 
Operat1rig surplus (%) 

-PRODUCTIVITY: (dell lars> 
Gross output I ,.grttf' 
value ICICled I ,.grter 
Avera;e wage 

-STRUCTURAL INDICES: 
Structura 1 CNnve 8 ( In C1991'ftS) 

as a percentage of average a 1n 1970-1975 
I/NA growttt rate I e 
Degree of spec1al 1zat1on 

-VALUE ADOED: l•i 111ons of Clol lars> 
311 FOOO prOduetl 
313 Beverages 
314 T 011acCO prodUCt s 
321 Te•t11es 
322 wur1rig apparel 
323 Lutr.1r 1110 fur prOOJCtl 
324 Footwear 
J31 wooo ano wooo proOucts 
332 Furniture ; no futures 
34 1 Paper ano r .ac>er proauc ts 
342 Printing ar.tl pubhstt1ng 
351 ln~str1a1 ctt8111ca11 
352 Otner cnem1ca1 proaucts 
353 Pttroleu• ref 1neries 
354 lhscellan.ous petrol- anri CO/II proe111Cts 
355 liubller prooucts 
356 Platt IC products 
361 Pottery, ctt1na ano eartttenware 
362 Glass ano glass proaucu 
369 Otner non-•ta1 •tneral proaucts 
371 Iron ano stM1 
312 Non-ferrous •ta 11 
381 1111111 prooucts 
312 Non-111etrica1 mect.tnery 
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313 £1ectr1ca1 ue111nery 
314 Tranaoort IQUll)lllnt 
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90 •02 ,, 
1213 ,, 
10&1 ,, 
1172 It llO 
11161 /e 
311 /t 
IOI /e 10 

"3 90 

FOi' --· 
tootnot• lllCI -ti ... "Ttef'lltcal not•" •t "" llltO'""'"' of tllfl Annt:. 
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r ·1..Stro structll 3 ..:~ r.-oe· ot .~ ocoea: 19~=m) 

I 
l5"-l52 

5DP: /na.c l••th- of ODllars> 
~ CIP•ta /na.c IOllllVS \ 
lllnufactur•no snare /na.c 11; 

IWIJFACTURU..: 
vat .. ~ 1na.c: l•ilhons of OD11arsl 
va 1.. aaaeo I•• 11 •ans of OD llars > 
1nca.st,.1a 1 pr-aca,;t ion ·-
Grass outout <••lhans of ODllvs' 
Emol~t lt--l 

-PROFITAIILin:11n per-c.nt of II"' n outoutl 
Jnt..-..CS•ate •nout 11 • 
llalleS ..a sa1a,.1es <l• 
Oper"at•n; surplus <11 

-PaooutTIVln: i OD 1 lar"S) 
Gross output I _..,. 
Ya 1.. ac1111C1 I llOM!er-,,,.,..ave 

-STllUCTUIAL DIJlCES: 

Str-uc:tural -ioe I ''" a.v-1 
as a .,.,._.,_.,. of a,,.,.aoe I 1n 1970-1975 

I/NA gr"IWtll r"ltt I 8 
099"• of 1PK••hut1on 

-VALUE ADDED: <•1ll1ans of CIDlllr"S 1 

311 FOOO Dt'OOoll:ts 
313 .....,.aoes 
31• TODICCO pr-OOoll:ts 
321 Tut Ila 
322 ...,.,no IP&W'•I 
323 LUt ..... 11111 fur pr-OOoll:ts 
32• Foot-
:131 llDDll 8111! llOOCI pt'OOoll:tl 
:132 Funntur"I SIG f •atura 
~, ,1111" ..a PIDt" pr-oo.ic:ts 
~2 ,,.,nt 1119 SIG pUClllS11•"9 
36! l11C111Str-1a1 Cll9911:111 
362 Ot""' cr.1c:11 or~u 
363 "9tr"01- r'tf•-•11 
364 111sc:e11_. 111trol- ..a coal Dt'OOoll:ts ---.,. ll"CIOICtl -'111t IC pt'OOoll:tl 
361 '11ttlf')f, Cll•N lfl<I Nt't ....... r'I 
362 GllSI lllCI OllH ll"oClllCtl 
36i °'""' --t• 1 ........ 1 pr'OOoll:tl 
371 lr"Clll 11111 ,, .. , 
372 Non•flf',._ •tals 
311 •t1I ll"CICaletl 
312 llClll11Ktr"IC11 9'Cft1111f'!f 
:w E1Ktr"1Cll macllllllf'lf .. Tr-.iort lcal11191ftt -,,.of .. 81-1 and KllfttlflC: lcall...,.t 
no Otner mnut Ktur •no •llGIS tr '" 

19, •• z "!>I 
. ll 71 

lW 

16203 
136 

17. 1 

21n 
172• 
100 

7352 
193 

77 
12 
12 

38067 
1925 
•511 

3.06 ,, 
101 /e 

o. 37 ,, 
21. 1 le 

30' 
62 
31 

202 
32 
11 
2• 
30 
19 
Got 
26 

127 
97 

179 

,. 
20 

• 10 
I .. 

7 
I 

110 
30 
61 
62 

.. ... 
~-,------1 

191$ 

18390 
131 

15.7 

aa. 
1080 ,. 

ICM 
059 ,. 

111 ,, 

77 ,, 

11 /e 
12 ,, 

2&271 /e 
5961 ,, 
2131 ,, 

3. 72 ,, 
123 ,, 

0.91 ,, 
23. ,. 

216 ,, 
32 , • 
30 ,. 

121 ,, 
32 ,. ',, 
21 ,, 
27 ,, 
6 ,, 

30 ,, 
21 ,. ., " 
61 " 

108 ,, 
. ,. 

20 ,, 
6 ,, 
I ,, 
1 ,, 

IOI /I 
6 /I 
3 ,, 

80" 
13 ,, 
33 ,, 
19 ,, 

I /I 
1 /I 

I 
.......... ~1 , .:.··- -..... I 

l!2 86 
fO'l!CQStS 

==~ NcJt,gr..:: ~ ~stcs i..:.rn ~ 
:.:·:.:·:.:·:Er.mated Dy'-~~-

1917 ogo rn> 

19316 
829 

Q.l!:"I 

15.• 

Z9IO 
Cal 

1•92 ,, 
IOI 07!1 

6712 ,, 
117 ,, 

0.10 
71 /e 
II ,, 

11 /e c~ 
7'5 85 

36320 /e 
7919 ,, 
3121 ,, 

•. II /e 8 

ll1 It 
0.10 ,, 

'8 
211 /e 

309 ,, fl 
•2 It 
•5 ,, 

171 ,, '6 
60 ,, 
11 ,, 
32 ,, 6 
•1 ,, 
6 ,, 

'1 /e 
30 ,, 

121 ,, .. ,, 
122 ,, 
. ,, 

27 ,, . ,, 
2 , • ro 
2 ,, 

167 ,, 
9 ,, 

• It 
Q) 

II ,, 
16 ,, .. ,, go 
2• ,. 

I /1 
I ,, eo 

75 !lO 85 ~ 
l'or --· footnot• 11111 _,, - "TICMIC11 not•" It ,,. 111111111111111 of tllt• -.-. ~ 
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hl..str<J str~.;tis;:J c-~ 
('-ce• ot .~ o:Oe<t !91==00) 

GllP:/na.c t••lh- of llDlllrS• 
l'F crl•til fl\a.C lllDllar&) 
-.iufactur•nv PW• /na.c <Xl 

IWlll'ACT\llDIG: 
v:a1ue - lna.c ta1lh- of CIOllarll 
V:alue - <••lh- of Clllllarsl 
lllAIStr1al proca.ct11111 ·-
&ross output t•• 1 hons of Oollarsl 
&pl~t ltl'IOUAndS\ 

-noflT itllLin: 1111 percent of gr°" output) 
lnt~1ate 11111ut !%• 
waoes and ularies ('% 1 

ODerat•nv surolus <%1 
-PllCIDUCTIVIn: 111111IVS1 

Grass output I wor11r 
value am.er I -"• 
....... ..age 

-STllUCnaAL IJllICES: 
Str-uc:ura1 owiee I 1111 Ol!ll"-> 

as a cierc:111t._ of -•a '" 1970-1975 
llN• growtn rate I I 
DeF• of sciac1ahzat11111 

-VALUE ADDED: 1a1lh- of OOllarsl 
3 f 1 F- prOGICfl 
313 ....,. ..... 
314 TOllac:Co P"Olaletl 
321 Teat•ln 
322 11Nr1ng ilCIPV•I 
323 I.eat'*' lllCI fyr prOGICtl 
324 Faat-r 
331 llDOO lllCI .._ prOGICta 
332 Furn1 tur"e lllCI ft•tlll"n 
34 1 ,.,... lllCI paper Dt'Olalets 

342 '""''"9 ano puo11s111ng 
3!i 1 lnoustrial er-reals 
352 Orner cr-rcal prooucu 
353 '9trol- ref rnerrn 
354 11tsce11._ petrol- anct c:oal P"OGICtl 
3SS Miiier llt'OCIUCts 
316 ,. .. t 1 c prOCM:ts 

361 '°tt•11. c:n1na 11111 Nt't'*"'ilre 
362 GI•• 111C1 9l1SI prOCM:U 
369 Ot,,.,. non·•tal au,.ra1 procaicu 
311 Iron lllCI st•l 
372 llOll·f•rous •tall 
311 •ta I proouc u 
312 11on-e1ectr1ca1 _,.,....Y 
313 llec:tnul aec:n1nery 
314 Tr 8111P0"1 IOI IPlllftt 
311 '•ofn11on11 11111 sc1.,ttf1c ..., • ..," 

390 Ot,,.,. 9'Ufac:tur•nv '"'*'""• 

A-72 

II 11 Ill I 

l"P 

1.-
11970 
17.9 

100 
109517 

9C5 

73 
15 
II 

115197 
30772 
'7192 

I. 36 ,. 
56 ,. 

0.51 ,. 
15.0 !• 

4562 
664 
212 
73-t 
372 
II 
Ill 
194 
418 
805 

2480 
2263 
913 
533 
101 
156 
'72 

I& 
171 

!Oil 
734 
511 

2415 
23" 
.. 7 
1927 
:aa2 
2fl 

~ 
s~~--~~~~~~~~~~~~~~~~--. 

2 

j 
I 
! 

....... -.... co::I 
...... I 

I 
I 

WA 

-2-'-~...-~...-~...---...--..~-,..~ ....... ~-.-~.....-~~ 

1915 

177505 
12254 
11.15 

330!ll 
219'5 ,. 

106 
16375 

139 

7!i /e 
12 ,. 
13 le 

102950 I• 
211SI& ,. 
12159 ,. 

1.IO le 
74 le 

1.23 ,. 
16. I /e 

35IO 
451 
21115 
I02 
1111 
42 
Ill 

319 I• 
229 ,. 

IOS 
1742 
2157 It 

743 ,. 
533 
100 ,. 
12 ,. 

319 /I 
II /e 

107 ,. 

l60 I• 
113 ,. 
412 I• 

1112 
17911 
2943 
1221 
317 
1111 ,. 

~ " ~ M ~ ~ ~ ~ ~ Ye.:r 
f"O"l!C'OSts == So..l'ct- Nabonc Ac:°""3 s::x Sties "°"' ~ 

::·:·::·:rs:,._.,~ l.NC-~ 

1"7 "l 

1M301 
12527 ~ 

11.5 

3'00I 
12 

315150 ,. 
IOI 'tS 

1'7295 ... , ,. 
11 

76 ,. 
f2 ,. 

1)5 13 ,. 
15 

175f24 ,. 
42504 I• 
20336 ,. 

1. 114 ,. '88 

80 ,. 
0.'7 ,. '8.6 

f5. 7 ,. 
11.4 

I024 ,. 
7" ,. 82 

343 ,. 
772 ,. '8. 

253 ,. 
IO /e 

7.8 

103 ,. 

514 I• 
176 

407 ,. 
17• 

991 le 15 
3016 ,. 
3291 ,. 
1131 ,. 
933 ,. 
170 ,. 
13') ,. 

1119 ,. ro 
9 /e 

Ill I• 
1084 ,. 
101i /e 
719 ,. 

2113 ,. 
2197 ,. 
4617 /e 
2093 ,. 
... /I 

iO 

2911 ,. 
8.'1+-~~~~~~~~-..~~----1 

15 

1111 I I I I 111 



h1.strd structJs .j .:-a>ge 
(\'"de• ci .Ql,e ~ 9~=()0) 

CDP: /na..c 1•1111- of e11111ars> 
l'er CIP• ta /na.c 1e11111ars1 
--.tacturtng snv~ /na.c (%) 

MMlfACl\atDIG: 
Yalue .-a /n;..c <••lh- of Clllllarsl 
Yalue .-a 1a1111- of Clllllarsl 
Iria•trial ~t•ari ,...,. 
Grass autout 1•• 1 "- of e11111ars1 
El!Ol~t ltnousanclll 

-PllOFITAIILITl: ( '" percant .,, IJ"llSS autout) 
1nteram1ate •nout (ll 
wagms lllCI sa lar •es 11 > 
DDerat•ng surplus Ill 

-f'aODUCTMTl: l CID 1 Tars 1 

Gross autout I _..,. 
Yalue .-0 I_..,. ,...,..-va 

-STIUCT\IW. Dl>ICES: 
Structural~ I fin ...--i 

• a Pllf"c:eltl!llt of a...,.age 8 1n 1!170-1!175 
llNA .-owtn rate / a 
Degree of ~•ahzat•ari 

-VALUE ADDED: 1•1 II•- of e11111ars1 
311 FOOCI prOCM:tl 
313 lleW8f'ages 
31' Tooacco pr-.cts 
321 Text lies 
3ZZ llNt'tng .,arel 
323 LNtner lllCI fur proca.cts 
324 Foot-
331 llOllCI artCI 1IOOCI pr-.Ctl 
332 Furniture ancs ftatures 
341 ,aper anCI ~ pr-.Cts 
34~ "" "' 1119 lllCI puD,, "'•"9 
351 lnc1USt~1at c:nta•cal~ 

352 Otner c:r19111ca: prOCM:ts 
353 l'etrol- ref •ner •es 
35• 1111c:e11- petrol- ancs coal prQCM:ts 
355 lluODef' proca.cts 
311 'l•t IC P.-OCluCtl ., 

l'otter11. c:ft1na ancs eart-• 
362 Gl•s ano 91as1 r:iroca.cts 
369 Otner --"' •1ner11 a:iroca.cts 
~71 Iron ano st•l 
372 --ferraus •tals 
311 •t1 I pr-.Cts 
312 110n-electr1ca1 ..011nery 
313 uec•.r1ca1 ml:fttner11 
314 T r•llPCI" t eQu tpment 
311 ~of•••-1 mno 1c:1ent1f1c ..,,,...., -OtNf' -.f actur 1119 1ncaistr 1e1 

9 - c ~ 
•. tz ·s 

,. 
nm 
7lt0 
22.1 

..... 
•156 

100 
1'790 

215 

61 
21 
II 

51 .. 
11711 
11050 

2.12 /e 
!17 ,. 

-0.0li /e 
1'. I /e 

1098 
110 
30 

222 ,. 
" II 

213 
!12 

216 
29'1 
140 
155 
26 
II 

• 110 
13 .. 

114 
13 
12 

:111 
231 
2:l!I 
311 

" ., 

~ 
~ ....... ~~~~~~~~~~~~~~~~~~~~ 

IN 

21213 
I070 
22.5 

&.-
"57 

11• 
1$3!19 

219 

70 
11 
12 

53220 
llO!ll 

t50I 

3.15 /e 
133 ,. 

o.• ,. 
15.1 ,. 

IOIZ .. 
24 

1!13 

'" 42 
50 

213 
!IO 

271 
321 
134 
142 
-1 

7 

10 
131 

10 

• 132 
71 

101 
..0. .. 
200 
27• 

20 .. 

m ~ ~ M M ~ M m ~ Yea 
r<noosts == 5-a" Nationc: ~ S::ltst>cs ,,_, ~ 

::·:·:·:~~I.NC~. 

~ 
tJY 

197 

Zlli30 
a2 a 
22.!i ,. 

Hie,. 
7"32 ,. 7!1 

107 ,. 

2.uo&/e 
218 ,. 1 

70 ,. 
t7 ,. 

65 13 ,. 75 

11936 ,. 
26771 ,. 
1531' ,. 

I II /e 2f 

41 ,. 

0. II /e 2" 
15.!I ,. 

1116 /e " 132 ,. 
40 ,. 

213 ,. 125 

ZH /e .. ,. 
22 75 ,. . ,. 

1'3 ,. 2\5 
424 ,. 75 
51' ,. 
20!I ,. 
229 ,. _, ,. 
II I• 

Ill /e 
227 ,. 
II /I ro 
II /e 

2111 II 
111 ,. m 175 ,. 
139 ,. 
411 ,. 
2P ,. Q) 

•34 ,. 
U /e 
74 ,, «> 

~ ao m iO 
'or '°"'""· faotnot• ancs -" - "Tecm1ca1 note1• at '"' !19'111111119 of t1111 AINI!. F"<ncam 
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~t"lQI ~--V:J ..:-171qe 
~· ~ .oa.-e oc::tea 197:=~) 

/
38Z/-

' / 
/ 

D: /11a.c 1••111- of 111111.-Sl 
P'9r C:lllttl /lla.C: lllllllra I 
__,ac:tur'Jng Sftare /lla.C {%I 

.... .JFACMDG: 
Yal• .-0 /lla.C tatlh- of llD11¥S\ 
Yal• ...., l•lllT- of OD11ars) 
lldlatr•al oraauct1an ,...,. 
lirwa autout 1at1hans of 11Dll¥Sl 
~l~t(~\ 

!lll 

-PllOfJTAtILm:1•n ..,._.,of gron output> 
Jnter•acltate t11P11t 1% • 
-..s - salar•a 111 
Clller•t•ng surplus 12> 

-PIGllUCTMn: 1 llDI l;ra I 
lirws caot1111t I _.,.,. 
Wal•--- I_.,.,. 
.. ...,.age -age 

•STllUClUtAL DIJICES: 
Structural -.. I''" OIV-l 

• a W-C*!tl!IR of awerage I '" 1970-1915 •& groootft rate I I 
llegrft of ~tahQtt11n 

·YALUE ADOID:1a1lhons of ao11ars1 
311 ~ pr-.c:ts 
3f3 ........... 
314 TllllKCO pr-011ucts 
321 T .. t•I• 
m llUr•l'IQ _..1 
w r.attw - • .,,. ~ti 
:12• Foot-
331 lllllOO - Wlllld pr-.Cfl 
l32 ,,.,_,, • turt ano futures 
3'1 ,_,. ano ~ pr-.cu 
342 .... lllt ll'lfa - 0U011 SIHng 
JS! 1-rr-111 c:r-1u1s 
352 Ouwr c:r-1ut or141Cts 
363 ,..,,.01- rehner•n ... •1sce11- S-f~OI- - coal or'OCM:IS -lluDOer or~ts -''•tic pr~ts 
3111 '°".,.'. 011na ll\CI _,...._, 
3112 Gl•S anc1 9laa1 proaicts .. 0t11er 111111-.u1 •t1wra1 pr-.cu 
371 Iron ancl lt•I 
372 NOn-ferroua .. ,a11 
311 i.tal pr~u 
312 --elec:trt~I -Hnery 
:au Elll:fl'ICll aK'\1-J .. ,, ...... , ........ , -,,.of .. lt-1 - KflllflflC ..,1....,t 
no °'...,. -'1Ctur1ng ,,,.,.tri• 

I:: 

,,,, -Cll. foot1111t• lllCI -ta - "TCMt~t 1111t•" 
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IW 

2010 ,., 
25.li 

531 
35« 
11111 -34 

!ill 
12 
21 

263ISol 
10&31 
30&0 

1.'8 I• 
51 ,. 

.. _ 13 ,. 
32.0 ,. 

7li 
10 
.0 

'' Ii 
' Ii 
I 
I 
6 

16 
21 
52 

7 

10 

13 

~ 
~.,.....~~~~~~~~~~~~~~~~~---. 

UIS 

2136 
1153 

25.9 

SU .... " 107 
2114 ,. 

C5 ,. 

4 /e 
II /e 
•l ,. 

13736 ,. 
3"25 ,. 
70ll /e 

' 12 ,, 
143 ,. 

-3.32 ,, 
31.li ,. 

291 ,. 
362 ,. 
121 ,. .. ,. 
32 ,. 
II /e ... ,. 
II It . ,. 
5 ,. 

37 ,. 

" It 
109 /e 
157 ,. 

5 ,. 
10 ,, 

" ,, 
2 ,, 
2 ,. 

22 /I 
I It - ,. 

19 ,, 

' le 
10 ,. 
I /t 
:I It 
2 ,. 

~ ~ ~ M ~ Y ~ ~ E ~ 
FcYO!l.."OSIS == ~ ~ olc:our':s Xirsta from '.Afl.'1'8} 

::-:-::-:Es:maf9Clll'JI \.!IC~-

197 

2159 
116 

25 7 ,. 

517 ,. ..a,. iJ.8 

121 /e 
l50I 
~ (l6 

•5 1e 
12 ,. 
'3 ,. C• 

:'5 

1151(1.t ,. 

IOflll /e 
21191 ,. 

nnnCU'~ 
I. 25 ,. '° 

•3 ,. 
2.!19 ,. 

.Ill 35 5 ,. 

716 ,. ~ 
1230 ,, 
•II ,. 
261 ,. ,. .. ,. 
31 ,. 

1M ,. Z2 
21 /I 
15 ,. 

3) " ,. "5 110 ,, 
II! /e 
362 ,. 

''° ,. 
7 ,. IJO 

31 ,. 
Ill le t.'O 

5 ,, 
1 ,. 

61 /I 
!"() 

' It 

-" Ol 

29! It 
12 It 90 
27 ,, 

20 , • 

"' 7 ,. 

' " 11') 

~ 915 lO 
It ,,. lllilttlllltng of ""' ..,...._ .,......"111.S 

I I II II I 11 



hd..strd str...:ti.1'3 .:-aiqe 
~· of •Wt cx:ded: 19~=00) 

:i; 

Jiit 9• "9l 
i: 

h I '. •l l5 

l 
I 

: 
38& 

lM Jt -~J ... 
~ :l2t+l22 J 

\ ~J+l24 

K.,, 
15·-JSZ lJ ~li!IO~ J£ llllC-1985 

r~ 19115-19!11> 

1!111 am 
liDP: tna.c l••lh- of 111111..-st 11222 11152C 

,.,. ca111ta /na.c 1111111ars 1 ICl85 IO& 
--.hctur1119 st1re 1na.c (ti •.9 ' 7 

IWIJFACllllu.i: 
va1 .. ...- /na.c <••th- of Cllltl.,.si •30' 3157" 
,,., ....... l••th- Of 111111..-S) 1!11111 6713 
1noustr1al prOCluCt•.., ,-.. 100 II 
&rOA ClutllUt <•1lh- of 111111..-s) 11'573 1M56 
~1"'99't (~) •32 321 /e 

-fltlOFITAIILin:(ln ...--t of ..- outDutl 
l"ter•chate U'IOut C%'· •9 ,. 56 ,. 

1Q119S - utann Ct• ti ,. 9 ,. 
Clperat11111 surDIUS II· "° ,. 315 ,. 

-f'IODUCTIVIn : 11111 t t rs l 
&raa autout / woraer &OllSI ,. &l200 ,. 
Ya! .. aclllllCI I -11er 20771 ,. 2t 171 ,. 

• ..,.age "'"' 4545 ,. •339 ,. 
-STllJCTWAL Dl>ICES: 
St~ oral -.e 8 (1n CllgreGl 11.211 ,. 7 .65 ,. 

as a per_.tage of -• 8 1n 1970-19~ 108 ,. 73 ,. 
IMA .-owin rate I 8 1.01 ,. 0.55 ,. 
O..-• of -1at1ut1.., 20.6 ,. 19.I /e 

-VALUE MIOED: l••lhans of 11111tarsl 
311 FooCI pl"OCluCtl "' 761 ,. 
313 1everaoes 192 1308 ,. 
31' TODeCCO prDIM:ts 3157 192 ,. 
321 Tutila - •11. 
322 1llrlr , .. lllllr• I 13 15 ,. 
323 Leetner 111C1 fur prcaicts ,, 115 ,. 
32• Faot- '3 67 ,. 
331 llllOd lllCI llOOCI prDCM:ts 321 2• ,. 
332 Fumtture ai111 f11tura 20I 5' ,. 
3"11 ,_,. - OIOef' procM:ts 1'1 1IO ,. 
3'2 ~1nt11111 ano pu11'1llft11111 271 155 ,. 
351 1na..stria1 ~•call Ill sa ,. 
352 Otner cne-1ca 1 proca.cts .... 502 ,. 
353 P'ttrol- rehner•n 2115 ,. 269 ,. .. 111scel I- petrol- ano coal prcaict1 25 , • 25 ,. -...... pl"OIM:tl • 116 , • -P'IHt IC pl"DIM:tl - 11' ,. 
311 l'otterJ. cn1na lllCS -tnenwere I - ,. 
312 &laH 11111 glUI prcaicu to 36 ,. 
319 Otner --'•' a111era1 prcaicu 321 •e& /e 
371 lrOfl llld lt•I 10 13 ,. 
372 Nan-ferr11111 •tali 123 129 
311 llltl 1 pl"OIM:tl 511 126 ,. 
312 lllOfl-.IKt'1Cll ..oitnery " 72 ,. 
31i llec:t'1Cll _,,,_y 1H 1'9 /e 
31& Tr llllllOf' t •an Plllflt 19'1 211 ,. 
315 Prof•ll-1 lllCI ICllfttlflC .... llllllflf ·I le -Ot,., -'act.,,.1119 ,,....,,, .. ,. 29 ,, 

For .-ca. footnotn ai111 ~ti - "Tec:rw11ca1 not•• It tne 1190t1W11,. of 

\ 

I 
~ ~ ~ M M ~ M ~ ~ Yea 

fcYeCQSts == ~ Nabonc ~ ~sta "°"' IJ#6J 
::·::·::·:Es:tnafed IN 1..NC·~ 

l!IZ u 

72•3"1 12 
711 
5.0 n 
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171 ,, 314 /e 
100 ,, 251 /e 90 
61 /e 162 ,. 
119 ,, 250 ,, 

S) 1()3 ,. 219 ,, 
10 ,. 26 ,, 
31 ,. a7 ,, 
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PllILU'PillES 

na..stnci structurd ..:-t>"lge 
(t,-de, of .{jJe ocoed: 1S?:=100) 

GDP: /na.c (ailhans of Oollars> 
Per cainta /na.c (Oollarsl 
llanufacturl119 share /n<1.c o; 1 

MAllUFACTURING: 
Value acldeCI /na.c <•• 1l 1ans of dOllars> 
value - 1•11 hons of aollars) 
1noustr1a1 prao.ict1on 1nde• 
Gross output l••lhons of aollars> 
Employl'lellt , thausancls) 

-PROFIT ABILITY:< 1n percent of gross out pull 
lnteraechate input r % • 
•agM ana salanes (%1 

Operat1ng surplus (%, 
-PRODUCTIVITY: <aol lars i 

Gross output I "°'•er 
value acldeCI I worker 
AveraQe wage 

-STRUCTUllAI. INDICES: 
Structural Chllive B < 1n «1egrns 1 

as a 118'C9"tage of averaQe e 1n 19i0-1975 
llN• growtll rate I 8 
Degree of special 1zat ion 

-VALUE ADDED:<•• ll 1ons of aollars, 
311 FOOCI proaucts 
313 Bever ;1ges 
31' Tooaceo products 
321 Te•t i In 
322 llUr I 110 appare 1 
323 ~Utller ana fur prOOucts 
32• Foot .ur 
331 WOOCI ana wooa proaucts 
332 Furniture ana futures 
3• I P-r anCI paper prOOucts 
3•2 Print1ng anc1 puol 1sP11ng 
351 Industrial c,,.,,,1ca1s 
352 Otner c,,..1ca1 proaucts 
353 Petrol- ref rner11s 
35• 1111ce11aneous iietrolau11 ana coal proaucts 
355 Aurltler proaucts 
3116 Plast 1c proaucts 
361 Pottery. cn1na a1111 eart,.,.,.ware 
362 61111 ana gla11 proauets 
360 Otller non·Mta 1 •1nera 1 proaucts 

371 Iron ana ""' 
372 Non-ferrous •tals 
381 111111 proaucu 
312 Non·eltctr1ca1 111et11nery 
383 E1ectrtca1 111cr11nery 
~ Transport ..,IPMflt 
315 Profnstonl1 ana ICtenttf tC IC,UIPM"t 
390 Otller unufacturing 1nau1trin 

9. !J ~ 
'. •} ·s 

~ 
"!: 

I 
I 

~1 
' ' -- -

-. WA 

:L 
················GO= 

_,j 
I 

-~ 

lW) 1915 

35235 
729 

2•.• 
11595 
•861 

100 
17369 

9'9 

72 
6 

22 

18308 
512• 
1127 

1.92 :e 
30 /e 

10 •9 /e 
22. 2 /e 

969 
195 
309 
395 
205 

a 
13 

229 
75 

1211 
89 

2!16 
319 
328 

2 
103 
85 
33 
•2 
63 
08 
35 

127 
08 

2llO 
234 

II 
49 

3'183 
620 

23 • 

79119 
3'•9 
230 

11905 
612 

71 

6 
23 

19'59 
5638 
125• 

5 71 /e 
88 /e 

2 e7 /e 
27. 5 /e 

658 
•23 
209 
109 
128 

3 
9 

86 
22 
97 
•6 

101 
20-
715 

3 
61 
32 
9 

28 
12 

16' 
28 
•8 
31 

1116 
311 
5 

21 

82 ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Fo'eo:r:ts 
::=:= ~ Notoonc Ac::oun:s S::it sta from Ul'.,ilJ"BJ 
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197 

36118 
623 

25.• 

9115 
•18' /e 

295 
1•110 

6!i5 /e 

70 /e 
6 /e 

2• /e 

21535 /e 
6386 /e 
1318 /e 

3. 79 /e 
58 /e 

2. 98 /e 

25 ' te 

1088 te 
389 /e 
221 /e 
159 /e 
1'8 /e 

3 /e 
11 /e 
93 /I 
28 /e 

151 /e 
56 /e 

161 te 
267 /e 
7'6 /e 

2 /e 
56 /e 
36 ,. 
7 /I 

•2 /e 
16 te 

130 /e 
29 /e 
5• /e 
36 ,. 

182 /e 
38 /e 
8 /e 

28 /e 

0/0 

::€6 

85 

0 ....._ ________ --------1 
?'5 !!O 
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11111 I II 

i'ld.-"u d structisd .:-onge 
(\'-oe• of •ol.oe a:ded: 19~=00) 

J81 

I ~ 

.}71 

GOP: /na.c l•1llions of CIDllars> 
Per caii•ta /na.c ICIDllars) 
Mlfluf.:tunnv Shlt'e /na,c Ill 

IWIUFACTiaDIG: 
value aclded tna.c (•ilhans of dollars) 
Value ICIOld {•il hans of CID liars> 
I nous tr 1a 1 prDOuct 11111 incle• 
61-oss caitput {•ii hons Of do11ars> 
Eao 1oymrit < tnousancis > 

-PROFITA81LITY: ! 1n percent of gross caitput) 
1ntenoeo1ate 1nput !%l 
wages anG salaries !l> 
Operat1n, surplus !%) 

-PRODUCTIVITY: !CIOl larsl 
Gross caitput I -•er 
Value ICICIRCI I -l<er 
Average wage 

-STRUCTIJIAL. IllDICES: 
Structura I Cl'llnge 8 (In aevr-l 
as a percentaQe of average e 1n 1970-1975 

WA growth rate t e 
Degree of 1peciahut1on 

-VALUE ADDED: 1•1111ons Of dollars) 
311 FOOll proellcts 
313 Beverages 
314 T oDacco prOOuctl 
321 Teatiles 
322 WNrlftll IPPartl 
323 Leatller lllCI fur proaucts 
324 Foot-r 
331 WoOCI and ""°° proeluct s 
332 Furn 1 turt anCI f utura 
341 Paper and l>ll)er proauc ts 
3'2 Pr int 1ng anel put>1!1P11ng 
351 1nau1tr1a1 c:nt111cals 
352 Otller c:nt111 ca I prCICNcts 
353 P1trol- ref111er1n 
35• lh1ce1 laneous petrol- ano coal Pt'CICNCtl 
3e5 llutlDer pr00uct1 
316 Pl•t IC Pl'CICluctS 
361 fl'ottery. ctuna llld eartllenware 
362 61•• 11111 ;1111 l)f'Oduets 
369 Otller ncn-titta I •Intra I proOucts 
371 Iron llld •t•l 
312 Non-ferrous •ta 11 
381 Meta 1 proaucu 
382 'IOll-e1ectr1ca1 11ect11nery 
313 Electrical llldllnery 
314 Tr-port -.i11111111t 
316 'rofe111ona1 11111 1c1111tlf1c 9QUIPlllllt 
390 Otl1er llllllUf tctur lllG llllSlltr 111 

IHO 

56712 
159' 
46.5 

263'4 
22133 

100 

4126 

553' 
1551 

1. II 
49 

-0.41 
13.4 

-889 
3062 
636 

27115 
572 
122 
403 
423 
491 
22• 
154 
837 
1161 

1058 
54 

317 
3IO 
97 

269 
335 
8118 
602 

1343 
3263 
1611 
2436 
w 
237 

~ 
-c--~~~~~~~~~~~~~~~~~~~~-. 

5 

-5 

--c ...... ~ ...... ~-.-~-r~---.~---,..--~.,......~...-~...-~....-~ .... 

195 

5'575 
1'67 
45.0 

24558 
23807 

96 

3578 

6664 
1586 

1.36 
60 

4 17 
12.0 

140 
3491 

72 
2381 

780 
21 ... 
419 
423 
487 
262 
203 
715 
628 

1207 
58 

332 
219 
1'2 
275 
618 

1131 
328 

1313 
3274 
1716 
2197 
24' 
426 

~ ~ ~ ~ M ~ ~ ~ ~ ~ 

f"CYeccsts ==Sou=- Notiono ~:s S:otstcs from~ 
:·::·::·:Es:rnoted by I..~. 

1917 U! 

51237 
150 t7 

45.5 

26625 
\6 

19719 
105 •5 

3571 /e 
l4 

5522 /e 
1239 /e 

1.99 Q 

88 
1.91 
12. 3 '6 

32 ,. 
289' /e 

57 ,. ~ 

1860 ,. 
645 /e 
178 ,. 44 

351 /t 
355 /t 
401 /t 

'l 257 /t 7'5 

"' /t 575 /e 
550 /t 

1062 /e lnc1.s1ri:I 
4& /t 00 

249 /t 
245 /t t20 
115 ,. 
208 ,, 
•94 /t 

r() 

873 /t 
317 /t '00 

11()6 ,. 
2142 ,. qi) 

1487 ,. 
1740 /t llO 
221 /e 
379 /t ?O 
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h1..stnd stru:tu':J c~ 
(\'"de• of •olJe cxded:. 19~=00) 

Jiii I:: ,;~I 

~~-3.:::--~~r-.-~~~~lt .. 
l21+J22 

190 

GDP: lna.c C•11hans of 111111ars> 25090 
...,. capita 1~.c CCIDllarS) 2569 
11111tutactur1ng Share l~.c C::t> 31.0 

IWIUFACUDIG: 
Yalue ICllllCI l~.c <••ll•ans of ao11ars> 7770 
value ICllllCI ca1lhans of CI011ars> 54502 
lnca.istr111 prllllllet•an 1nc1e.1 100 
&rms output <•• 1 hons of CID liars I 17932 
EllDl~t (thlluSandS) 680 

-IJ•OFITAIILITY: 11n percent of gross output 1 

lnteraec11ate 1npu1 ll l 69 
wages ana salaries (%1 13 
DDerat•ng surplus <'Zl II 

-PllGDUCTIYITY: (111111ars l 
Grms output t 1'11111er 26355 
value ICllllCI I worker 1233 
Aver age wave 355-4 

-S~TURAL IllDICES: 
Struetura 1 cr.ioe 8 ( 1n 1119"MS l 3.26 le 

as a percen1aoe of average a '" 1!170-1975 •5 ,, 
110 vowt" rate t a 3. 12 /e 
1Je9rft cf spec1a!1ut1on 15 1 /e 

-VALUE ADDED: l•• 1 hons of CIOl1ar11 
311 FOOCI prOCM:ts 5-4• 
313 ee ... ra;es 135 
31• TOllKCO proeklcu M 
321 Text• In !I05 
322 llNl"ing IPC)are1 116 
323 LNtMr lflCI fur prOGICts •I 
32• Foo~wear Iii 
331 WOllCI lllCI - prao;,cts 325 
332 Furniture llld f 1Xtures 10li 
341 l"-r arlCI paper prOGICtS 27• 
342 Print •no ancs Pulll ••"'"9 1IO 
351 l~stna1 cnet11c:als U7 
352 Otner cnet11c:a1 proctucts 22• 
353 Petrol- ref 1ner1es 219 
35• •11ce11-s petrol- ancs c:oal prooucu 
355 llullller proctuctl 51 
3511 Pl11t1c pl"OCluCtl 121 
3111 l"ott..-y. cr.1na lnCI eartnenware ao 
3112 Glass lnCI glass proctuc:ts 17 
31111 Otner non·•tll ••ner11 proctucts 295 
371 Iron'"° st•1 207 
372 Non-ferrous •ta1s 33 
381 •ta1 prOGJCts 323 
312 Non•eltctl"ICll lllC:hllll!l"lf 170 
313 l lectr •ca 1 111et11n..-y 3111 
~ TrentllOf't IGllPlll!flt •21 
311 ,,.ofn11ona1 lllCI 1c1enttf1c IClllls-l"t 1& 
HO Ot,...,. 11111Uf1Ctur1ng llQl1tr1n 20 

~ 
e ...................................................................... ~ ........................................ ~~~ ................ ---. 

•... --~-~-~-~--. 
.. , .... 

/ '·~.co= 4 
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2 
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lHS 

26351 
2595 
31.I 

1319 
•191 

99 
15793 

623 

73 
10 
16 

25362 
6~31 

2635 

3.3: /e 
45 ,. 

0. 15 /e 
13.1 /e 

•!IO 
133 
93 

11711 
112 
•1 
Iii 

1110 
30 

776 
1•0 
215 
1!1(i 
33 

112 
12 
67 
53 

200 
91 
2& 

2111 
143 
263 
222 

1& 

" 

~ ~ ~ ~ M ~ ~ ~ ~ ~ 

Fore::osts == Saura· Nobono ~ St:Jtstcs from lMl'ISO 
::·::·::·:Er.mated bf~-

1917 J 

21141 
2820 ?8 

31. 7 

9138 
6673 

1().1 2• 
27150 

&.t 1 le 
22 

75 le 
9 /e 

15 te 2 
75 !IO 85 

•2371 le 
10ol 1• /e 
3927 le 

2.15 te l4 

39 /e 
I. 38 /e 

12.• " .lJ 

!11• ,. 
213 ,. 

J2 1•1 ,, 

1099 I• 
303 I• 

70 ,. 31 
145 ,. 
237 /e 
50 /e JO 

•09 /e 75 !IO 
218 /e 
250 ,. 
339 /I 
56 ,, 

lnctatrd 
• /I uo 

ao I• 
133 ,. ro 
101 /I 
76 /e 00 3liO ,, 

150 /I 
37 /I 90 

•13 le 
232 /e eo 
;Ml /t 
355 ,, 70 
28 /t 
19 /t 50 

75 85 90 
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h.1.stnci stru::tir::i c-~ 
(I-de• of •cAJe ocded: 19~=00) 

Jl!I 

ru+~ 

GDP: /na.c <••II•- of CIDllarsl 
Per caii•ta /na.c (CIDllarsl 
-.iutac:tur11"19 Share /na.c CU 

llWIUFACTURDIG: 
Value adcllCI /na.c <••II •ans of CIDllarsJ 
Value.- 1e111111ns of dollars>/c 
ln41Strt a I prOCM:t 111n incleA 

Gross autput <••I hons of CIDllars> 
Eep ·~t ( tllCIUAnCIS) 

-PROFIT AllLITY: I •n percent of gross autDUt I 
Int.....,•ate •nout <'Z-. 
wages anCI sa I ar •es <: 1 
Ollerat •no surplus <I' 

-PRODUCTIVITY : <CID l lars l 
Gross autDUt I worker 
Value aoaea I worter /c 
..... age wage 

-STRUCTURAL INDICES: 
Structural c:nanoe 8 ( 1n Clagrees) 

as a perc:entaoe of a,,.,.age 8 1n 11110-1975 
llVA arowtll rate I 8 
Degree of soec1ahutron 

-VALUE ADDEO: I•• l hons of 0011arsJ/c: 
311 FOOCI pr~ts 
313 .. ,,.,.ages 
314 TaDac:cO prOOlcts 
.l21 Textiles 
322 1!11Nr 11111 11111are I 
323 Leather lllCI fur prOCM:ts 
324 Foot -ur 
331 llOOll ~ 1IOOCI prOCM:ts 
332 Furniture and f 11tures 
34 1 Paper 11\11 paper prooucts 
342 Prtnt1no ano l)Ubl 1s11rn11 
351 ln(llstr Iii I Cl\llllC:il ls 
352 Otller c:nee1c:a1 proouc:u 
353 Petrol- ref1ner1es 

I:: 

3114 

ll .. 
:521+J22 

36• 1111c:e11-. petrol- sno coa1 proouct• 
355 llul!Der D!'oca.icts 
356 Pl1&t1c: l)l"OGICU 

361 Pottery. cr11na lllCI eart111nware 
312 GI•• ano 111111 proouc11 
3611 Ot11er non-tat ••neral prooucu 
371 Iron '"° st.,1 
372 Nllf1•ferrous •tats 
311 •t1111 proouc:u 
312 11on-el11etr1c:a1 llllChlflet'~ 

313 tleetrieat ucn1nery 
38' Tr111soort ~IPlll"t 
311 l'rofn11on.1 "'° ICllllt If IC: ._,11199111 
allO Other 111f1Uf1Ctur1ng 1neklarr1n 

A-1!4 

5 :!01 
·~ 95 

1911C! 

3"39 
1551 
56.2 

19351 

100 

3221 

135 /e 

2.07 /e 
69 /e 

2.9' /e 
20. 5 /e 

II I II I I 

~ 

e 

6 

4 

2 

c 

195 

•2&93 
1119 
59.0 

25192 

121 

M37 

210 /e 

I. 72 /e 
57 /e 

2. 75 ,. 
21 1 /e 

i 
I I 

82 8J 64 85 !!6 57 
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i I 
88 89 9V y~ 

f'orecosts =-= ~ Nobonc Ac:oun:s ~ sta from l.¥1'60 
::·::·::·:Er.mot811 by I..~ 

1917 2.2. CJY per- a>to (IXUS~ 

CI023 z 
iog,. 

60.6 /e ta 

29113 /e 
16 

1'0 /e 
l4 

3517 /e 

1.2 

I 

75 !IO 

0.62 /e 
21 /e 

12.11 /e 
21 I /e 



I:: ~:1 

•• 
GDf':1na.c l••lltans of 11Dllarsl I 15!162 

Per c:aptt1 /na.c (CIOttarsl 12372 
Mnitac:turing Shire /na.c (Xl 5.0 

IWIUfACTIJRDIG: 
Value ldOICI /na.c 1•11 hans of 1111ttars) 5800 
v11ue ldOICI <•• 1 hans of Clotlarsl/c 5119 
lnaistr111 ~tan ,,,.,. 1110 
Gross output l•llhans of Clollarsl 
EllplOylllftt ( tl'lausandl) 

_,IOFITAIILin: I 1n ...,-cent of grass output> 
lnterllld•ate 111put (%) 

wages and u1ar1es (%) 

Ollerat•no surplus 111 
-PRODUtTIVJn: 1e1o11vs i 

Grass output I -11..-
Value ldOICI I woner /C 

........ "* 
-S TIUCTlJW. IllDICES: 

Structural ~ 8 < 1n a.or-> 0.116 ,. 

as 1 percentage of average a "' 1970-1975 106 ,. 
INA growth rate I 8 6.21 ,. 
oeor .. of spec1ahut•on •7.0 I• 

-VALUE ADOED:(•ttt1an1 of C1ollar1)/C 
311 FooCS prOCM:tS 315 ,, 

313 ..,,.,.ages 59 ,, 

31• TCIOICCO prOCM:tl Ill It 
321 T•attles 16 
322 WNrtng apparel 102 ,. 
323 Leattwr llllCI fur prCO.C:tl 26 
32. Foot-r •1 ,. 
331 WDCICI and wooCI prOCM:t I 61 /e 
332 Furniture anCI f uturts 31 ,. 
341 .. .,.. and paper prCO.C:tl 51 
342 l'rint1119 ano 11UDl1sn1no 51 
351 ln011tr 1a 1 Clllllu:a ts 
352 Otlllr C111111cat prOCM:ts 
353 l'etrol- ref1ner1es 35711 
354 1111c:111.,_,. petrol- and coal pr-CICM:tl 
:155 AuODer pr~tl 
:1511 "1 lltlC procM:tl 396 
361 l'ottery. cn1na and eart111n .. re 
362 Gl111 and 01111 proOICtl 
3611 Otlllr non._u1 ••ner11 prOCM:tl SOii 
371 Iron encl 1t"t 13 ,. 
372 NOn·ferrous •ta 11 5 ,. 
311 Metal pr-.C:ts 71 ,. 
312 NOn·e lect rt ca 1 meern nery IO I• 
313 llectrical ..cn1nery .. ,. 
:IM Tr-port 90<11199'11 77 ,. -,rof•1ton.l llld ICllflt•ftC lcallpmer!I 
HO Otlltr -"'If ec:tur 1ng tnG!ltrt• 211 

lt 
2C 

~ 

,, 
; .. , , ___ Pil'+IA 

---'---... ·GO= ....................... 
5 

I 

C+-~~~~~~---t-~~--.'·~~~~~~~~~~ 

1!15 

M342 
7273 
9.6 

1113 
7316 

126 

0.93 ,. 
116 /e 

2.56 /e 
51.• /e 

529 ,. 
63" 

123 /e . ,. 
108 ,. 
26 ,. 
40 ,, 
117 ,. 
43 /I 
119 ,, 

58 /e 

47116 

402 ,. 

152 
ll ,. 
a t• 

116 ,. 
IO I• 
ID It 
80 ,. 

30 ,. 

~ ~ ~ ~ M ~ ~ ~ ~ ~ 

Fo-ecasts == ~ Nabanc ~ ~sta from W.,"'SJ 
::·::·:·:rr.~ l)y L~~ 

IBZ • CD' 

80598 
M15 '12 
10_ 1 /e 

1129 /e 
7330 /e 'O 

126 /e 

8 

~ 
o. 72 /e l2 

!IO ,. 
6 75 /e 
•9.• ,, 'O 

551 ,. 
71 /e 

8 121 ,. 
17 , • 

110 ,. 
27 ,. 6 

•1 /e 
75 ,. 
50 ,. 
&3 ,, !!O 
Si /I 

•859 ,. lr-d.lltrO 
• /e 

.., 
U7 /e 

• I• 
llO 

• /e 
570 ,. l20 

15 ,. 
5 /I 

101 It I)() 

IO le 
Ill ,. 
u ,. 90 . ,. 50 

75 85 Xi 
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hd..striOi sl'UCtu'3 c-aige 
trde• ot •olle ocded: 19~=~) 

Jiil 

19I •. I JOI 
. 7 •7 

~~~~~~_..::~•Er--11!t-~~~~---,ll ... 
~r+m 

3J 

Hiii 

liDI': lna.c l••lhans of CIDllarsl 2970 
Per cacnta /na.c CCIDllarsl 52• 
.....,acturtng snare /na.c (II 14. 7 

IWU'ACTUIPG: 
ntue - Jna.c l••lltans of ODllarsl •38 
Value - c••lhans of 111111.-s1 258 
l~t,.1a1 prlllM:t•on •l'lllP 100 
&rass CIUtllUt ••• lhans of CID11MS) 1070 
Ellpl~t ltllOuSanCISi 32 

_,.IOflT ABILITY : < 1n percent of FOSS output; 
Intermediate •llllUt (% 1 76 
IQgeS ana sarar•es Ill 10 
ODerat•n; surplus 1%\ " -PllGOUCTIVITY : I CID 11 ars l 
Gross aut1111t I -1ier 33112 
va rue llOOeCI I -11er 816' ·-·wage 3508 

-S TllUtTURAL Ill>ICES : 
Structura 1 ~ 8 I'" CllV-1 8.1!1 ,. 
as a oercent• of awerage 8 tn 1910-1975 1'2 ,. 

llVA Fowtn rate I 8 -2.87 ,. 
a.vree of soec•allzat•on 2!i .I /e 

-YALU£ ADDED: I•• II tons of CIDllVSI 
311 F- prCllM:ts 106 
313 lle-..r1111$ II 
314 TCIDICCO prCllM:ts 7 

321 Te•t• Jes 33 
322 llUr •no a;iciare I 10 
323 Lat,.,. lllCI fur prOCM;ts s 
32• Foot- 2 
331 i.ooCI lllCI -ood prOCM:tS 2 
332 Furniture lllCI futures 2 
341 P- ancl paoer lll"CllM:tS • 
342 Print 1n9 and llUD I 1s111n9 6 
351 ;;,ew:~,.1at C'*ic.a1s Iii 
352 Otner ~:r~I DroOuCU 5 
353 Petrol- ref 1ner1es 18 
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HO Otlltr uiufactur1ng 1noi1tr1n 

0 ~I 
!i7 4() 

1980 

6'116 
5005 
8.9 

490 
492 
100 

1568 /e 
44 

69 /e 
17 /e 

" /e 

35392 /e 
11099 
6093 /e 

3.80 
112 

0.23 
25. 7 

67 
27 

" I 
16 

4 

6 
9 
9 

13 
5 

12 
191 

1 

9 
2 

3 
23 

26 
13 
3 

u 

8 

~ 
~ 

c 

-5i 
-"C 

1915 

4572 

~= 
9.& 

429 
'13 

80 
180& 

33 

77 

18 /e 
5 /e 

54673 
12512 
9853 /e 

6.07 
118 

-1.IO 
25.4 

93 
43 
35 
2 

13 

4 
31 

9 

" 2 
50 

·" . I, 
~ . ·...._. __ ../ 

, , 

~ ~ M ~ M Y M ~ 00 ~ 
Fore;:asts ==Source- Natoanc Ac::ounts S::it stQ Irani i.MJNSO 

::·::·::·:Es:mated by i..~ 

1917 

.;100 

3349 
10.0 

412 
447 /e 
~ 

1515 /e 
33 /e 

11 /e 
22 /e 
1 le 

45694 /e 
1~11 /e 
10268 /e 

5.12 /e 
150 le 

0.49 /e 
35. 3 /e 

110 /e 
41 /e 
40 /e 
2 /e 

15 te 
- /e 
5 ,. 
6 /e 

10 te 
14 /e 
19 /e 
8 le 

19 te 
11 /e 

1 /e 
13 /e 
9 ,. 
- /e 
4 /e 

35 ,. 
• /e 
• I• 

12 /e 
14 ,. 
3 ,. 

•8 ,. 
• I• 
6 ,. 

4 

.l5 

n 

9 

7-'-~~~~~~~~~-.-~~~~-t 

?5 

10~----~~~----~-.---~-----1 
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TUlllSIA 

01.stna stru:::t~::I -:-alQe 
(rde• of •olJe ~ '9T:=100) 

1382 

J8l 

9. ~ ., 
'. Tl l1 

3e4 

JI .... 

)21+J22 

l2l+l24 

K~: 
!J "975-9!0~ 34 198C-'985 

r-ts 1985-1990 

lHO 

GDP: /na.c l•ilhans of 11Dllarsl 8742 
l'er c:ap1ta /na.c (dollarsi 1369 
lllnufactur1119 share /na.c (l) 11.8 

IWIUFACTURDIG: 
Value MllllCI '"'·c <•• 1 hans of dollars> 1030 
value MllllCI <••lhons of llDllars> 939 
l!Qistrial prDC1UCt111n 1nclea 100 
Gross output (•i 1 hons of dollars) 3579 
&Jol~t (tnausanclSl 125 

-PROFITABILITY: ( 1n percent of gr'OSS output) 
lnt.....a1ate U1PUt (%> 14 /I! 
-.s and sa 1 a., es < t 1 12 
Operat1119 surplus (%\ 14 /e 

-PIOOUCTIVITY: (dollars 1 

Gross output I woner 28737 
Value MllllCI f worter 7542 /e 
Average wage 3499 

-STRUCTURAL INDICES: 
Structural c:tw1ge 8 <in 1119'""' l •. 73 /I 
as a percentage of average e 1n 1970-1975 98 /e 

llYA growth rate f 8 1. 33 /e 
Degree of 1pec1ahut1on 14. 1 /I 

-VALUE ADDED: (•ii hons of dollars> 
311 FOOO prOCIUCts 96 
313 leverages 49 
31' T OOICCO prOCIUCts 22 
321 Teatl In 55 
322 wear1119 apparel 92 
323 Lutnar anc:I fur prOCIUCts 6 
32' Foot-r 21 
331 WOOCI anc:1 waoa prOQ.lcts 12 
332 Furniture ll1CI futures 13 
341 Paper and paper prOQ.lets 24 
342 Pr!l1t•no anc put>l111>1n11 17 

351 lnclUstriat CIW91cals 42 /I 
352 Ot"t• Cllt911:a 1 11roeucts 96 /t 
353 Petrol- rtf 111erits 13 .. 1111ce11-s petrol- anc coal prOQ.lcts 
355 Rutlller proeklcts 8 
316 Pl11t1c prOCIUCts 18 
311 Pottery. ct11na and art,,.,,wart II 

312 Glass ano glass proo.icts 7 

369 Otl'itf' non-tal •1nera1 prOCM:ts 156 
371 Iron and stNl 45 
372 Non-ferrouc .. tals a 
381 •ta 1 proellCU 53 
382 N11rn-el1etr 1ca 1 11act11nery 2 
ie2 E11etrtcal uc:t'ttnery a 
3 ... Trll'llOOl't -.np!lll'lt 30 
311 P'rof•11ona1 ll'ICI 1ctll'lttf1c llGl"-1191"t 1 
HO Otrwr unufllctur 1no 1~tr 111 I 

~ 
~-r-~~~~~~~~~~~~~~~~~~---

I 

'1 
I 

195 

10667 
1'69 
13.6 

1449 
1143 /e 
126 

3712 ,. 
159 /I! 

75 /I! 
13 /e 
12 fl! 

23767 fl! 
592• /I! 
2988 fl! 

3.60 /I! 
14 ft 

I. 55 fl! 
14.6 /t 

14 /t 
56 /I! 
24 /I! 
59 ,. 

101 ,. 
6 ,. 

20 /e 
12 ,. 
14 /e 
19 /e 
17 le 
20 ,. 
77 /I! 
10 /I! 
- /t 
8 /t 

21 /t 
a te 
5 /a 

175 ,, 

72 /t 
5 /e 

73 ta 
2 /t 

3' ,, 
27 /t 

1 /t 
3 /a 

, \ 

\ / 

/~ . . / .............. 
~ 

\ 

\ 

, , 

........ ···••····· 
.. ·· 

WAI 
! 
i 

co=i 

I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Fo-ecasts == Sou-ce· l'<ot>QnC Ac:cun:s S::Jt stcs from ~..N:I) 
::·::·::·:Es:mated Oy ~!llC~~-

197 \6 
•IP per ~to (OOJS;,.t 

11.161 
1503 

·5 r-15.0 /I! 

!4 
1719 /I! 
1230 /e 

122 t3 
4959 /e 

17• /e 
t2 

75 /I! 
13 /I! 
12 

11 

" 75 !l() 

28440 /e 
7055 fl 
3575 /e 

3.16 ft 11 

65 fl! 
0 69 /t '5 
16.3 /t 

88 /I! 14 
14 /I 
31 /I 
75 ,. t2 

137 /t 
1 /t 

27 /t 'O 

15 /t 
19 /t 8 
26 /t 75 
19 /I 
24 /t 

103 le 
12 /t rno..istra ·'°" roei ~:>soo 
- /e liO 

10 /e 
27 /t 

1'0 
10 ,. 
1 It 

234 /t t20 
116 /t 
5 ,, 

99 le '00 
2 It 

4& ,, 
31 ,, eo 
2 It 
• /t eo 

75 ~ 

i 
I 
I 
I 
I 

I 

ilC 

:IC 
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hi..stno struct11;j .:-onge 
(t~de• of •clJe o::ded: l9T:=i00) 

3111 

GOP: Jna.c <•ilhans of 0011arsl 
Per cao•ta /na.c (ODI lars) 
Mlnuf actur 1119 Share Ina. c (II 

MAllUfACT'.-DIG: 

J8l 

Value ICldlCI /na.c <•1 l hons of aollars 1 

Y;alue aocllCI l••lhons of aollars• 
lft41Stn a 1 praoict 111n •ncle>l 
Gross output <••lhans of t'.ollarsi 
Eapl~t (tllOUSilllCIS) 

-PROFIT AIILITl :f '" percent of gross outCJut l 
lntenieo•att 1nput 1%) 
•aves ana sa 1 ilnes r 'Z ) 
Operat •no surplus IZ • 

-PRODUCTIVITY: (QDI lars) 
Gross output I worter 
value adllmCI I -•er 
Average wage 

-STIUC"MW. IM>ICES: 
Structural Chln9e 8 r 1n a.grees 1 

as a percentaoe of ilverage 8 "' 1970-1975 
~A growtn riltt I 8 
Degree of 1pec1a11ut •on 

-VALUE ADOED:C••lhons of OOllars: 
311 FCIOCI pr~cu 
313 BeYerages 
314 T atlilccO Dl'~ts 
321 Te•t•ln 
322 11Nr111g 1P111rel 
323 Leatller lllCI fur l)f'~ts 
324 Footwear 
331 llOOO lllCI - pr~!$ 
332 Furn1ture and ftatures 
3•t Paper lllCI oaoer pr~cts 
3•2 P'lnt •ng ano pUl)l 1sn1n9 
351 lnaustrial cnee•cills 
352 Orner cne111ca l prOCllcts 
353 Petrol- ref 1ner1es 
l&4 11•"911-s petrol- ana coa1 pr~ts 
355 llullOer ~OOlc:ts 
M PIUtlC prCQietl 

361 POUll'~, Cll1"il anc1 tartnenware 
362 Gius ana o•us pr~u 
369 Otner non·•tal .,,,...ill pr~ts 
371 Iron aria steel 
372 Non-ferrous •tall 
381 llltat proQIC!S 

38~ Non·• I er.t ri ca 1 11Kr11 nery 
363 £I ectri ca 1 Nc•11nery 
384 rranspert tcai•1199'11 
386 'rofns•ona1 111a sc1.,tlfte eautlllllflt 
HO Otlle• ...ufactur1119 111Gu1trin 

19. -_ "~, - x J9 

'"° 
56919 

1281 
22.4 

12770 
IOl37 

100 
29413 

717 

63 
II 
26 

37374 
13770 
4231 

6. 27 ,. 
96 /e 

-0. 98 te 
1'.4 /e 

1115 
335 
467 

1535 
60 
25 
33 

118 
16 

205 
97 

719 
387 

1352 
222 
201 
125 
93 

110 
535 
783 
292 
395 
Ml& 
•63 
541 

8 
28 

~I 

!'·-...... 
/"\ I , / . ' 

I ... 
~-----

·------····"··· GOP 

I 
C_._~.,......~...-~..-~......-~.....-~.....-~..-~..-~..-~ 

1915 

• 745 
1425 
25. 7 

18457 
10449 

137 
32471 

l·U 

61 
7 

25 

J8.t78 
12382 
2618 

9. 19 ,. 
141 ,. 

-0.87 le 
14 7 /e 

973 
331 
877 

1219 
146 
37 
22 
6" 
55 

2•t 
133 
•57 
39• 

151' 
152 
151 
76 

102 
167 
428 
734 
181 
3"1• 
•16 
531 
53-4 

g 

49 

~ ~ ~ ~ M ~ ~ ~ ~ ~ 

FO'eCOSIS == ~ Notoonc Ac::ounts SatstQ from lMNSO 
::·::·::-:Es:matec1 t>v I.I'<~~-

lH? 

12116 
1sg. t6 

27. I 

·5 
22292 
13532 /e 

16~ 1' 

43239 /e 
919 /e 

ll 

69 /e 
6 /e 

25 /e 1.2 
:-s 

47046 /e 
14724 /e 
3048 /e 

8. 31 1• 30-

129 /e , ,, ,. 
16 0 le 28 

1186 /t 
397 /e 

1082 ,. 35 

1708 /e 
20I ,. 
43 /t 2' 
30 ,. 
86 /t 
52 ,. 

312 /e 
176 /e 
604 It 
507 /e 

1an 11 !rc1Ar.rd 
214 ,. 200 

186 It 
91 /e 8l 

133 /I 
230 ,, 

EO 
541 /II 

1035 /t 
24 t /t llO 

•10 ,. 
135 /t T20 
737 /t 
724 I• m 

13 It 
M /e ~ 

'!, !!O 85 ~ 
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&!fll* Of SOVIET SOCL\LlST IEPUIUCS 

hi.strd structu-::i .:-c.Tqe 
~-de· of .Ql,e o:::le¢ 197:='00) 

J81 

1,iDP: /na.c (•illlons of OOllVSl 
Per cao•ta /na.c <001 larsl 
lllnufactur-:nv Sl!Ve /na.c cu 

IWIUFACn.IIllG: 
Value - /na.c c•H11ons of dollars: 

n1ue - <•• ll •ons of e11111ars11c 
llQdtnal prOIM:t•on 1noea 
Gross output ca1111ons of e11111ar-s) 
E.llployaent rtlQISanclS) 

-PIOFITAIILITY: I 1n per-cent of or-oss output 1 
lnteraed1ate 1nput (l • 

wages ano salar-•es (;.;l 

Operat •nv sur-plus <I' 
-PRODUCTIVITY : I C1011 ars \ 

Gross output i _,..,. 
Value - I _. • .,. /C ,....,. .... 

-STRUCTUIW. DIDICES: 
Structur-al CNrige a l•n oev-> 

as a per-~tave of aver-age e 1n 1970-197li 

IWA or-owtn rate / e 
De;r-ee of soec•ahHt•on 

-VALUE ADDEO: l•1111ons of OOllarsl/c 
311 FOOCI prOCM:ts 
313 ..,,.,.ages 
314 TGOaCCO proeklets 
321 Teat• !es 
322 wur1119 apparel 
323 LNtl'lel' anG fur prOOUCts 
324 Footwear 
331 llOOCI anC1 - prOO.Cts 
332 Fur-n1ture ill1G futures 
3' : Paper ano paper prooucts 
3'2 Print •"9 ano 11U11l 1sn1n11 
3~1 lr\Olstria\ -•ca>s 
3!• Orner -·ca' pr-ooucts 
3til Petrol- ref 1neries 
364 1111ce11aneous petrol- ano coal pr-ooucts 
355 llullDer Pl"OellCts 
366 P'!ast•c pr~cts 
361 P'otter-y, C111na ano Hrtnenware 
362 Glass ano 01111 prooucu 
3611 Otner nar-•tal ••ner-ar pr-ooucu 
371 Iron ano n•l 
372 Non-ferrous •tals 
311 Matar prooucu 
312 11on-electr1cal 111C111ner-y 
313 llectr1c:a1 •Cfl•nerv 
314 Transport ~11paent 
315 P'rofn11ona1 lllO 1c1enttf1c llCIU•P119'1t 
390 Otner -.facturin; 111G11tr1n 

I ~. -_ 4 J91 
. 15 64 

l"P 

192179 
3362 
45 3 

41Mll05 
362425 

100 
13'090 

31'6"& 

27398 /e 
11190 
3249 

1.66 
116 

1.99 
18 I 

li6053 
10336 
2032 

32553 
111633 
2«3 
3192 
4932 
3'57 
278' 
161? 

147().t 
758' 
54ll0 

11003 
415' 
1!146 
201' 
12().t 

1371511 
1''18 
111g 
7130 

711367 
9105 

11574 
11711 

11210 

lBS 

1062526 
3137 
45. 7 

415530 
'42421 

122 
913245 

32400 

29136 /e 
13217 
3161 

1.40 
81 

3 16 
19.2 

8058' 
9303 
2866 

3'50li 
21792 
23'5 
45113 
5711 
4459 
3'24 
32U 

19115 
8'19 
6093 

12213 
4161 

2273 
2'57 
1517 

156116 
15213 
8719 
9625 

107145 
122111 
15625 
13110 
15133 

~ ~ M ~ ~ y ~ ~ ~ ~ 

Vo~~·GS:s == Soosce· f'«llonc ~s S:::t S!C ~ 1.•./t;'F.IJ 
:.:·:.:·:.:-:Es:mated by 1.M:l/P"!l~ 

1917 

1132635 
402' 
'6. 2 /e 

523181 /e 
479931 /e 

132 ,, 

1266155 I e 
32627 /e 

401'3 /e 
14322 /e 
•251 te 

1.49 /e 
86 ,, 

2 19 /e 

20 1 '' 

9313' 
74'2 
3049 

35808 
2218' 
24'3 
•593 
521' 
4&06 
3703 
3'75 

20291 
7499 te 
5459 ,, 

10739 /e 
•239 ,, 
208' /I 
2531 
1709 

17072 
16292 
9182 

10908 
121'3! 

13113C 
17708 
148118 
17151 

25 ...... --------~---------.-----------; 
""5 

435...._ ________________ __,,_--------< 

?5 
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x 

19,: a "I . IC" 
• 1 

·~ I 
I 

2 

l21+l22 

,,., 191$ 

D: /na.c l••lhons of 111111.-sl 535095 SIU7• 
,..,. cao•ta /na.c 1111111arsl !M67 103Cll 
--'ICtur-•no Shire /na.c <Il 23. 7 22.5 

...,,ACTURn.i: 
value .-ct /na.c t•llhons of m11ars1 125719 131597 
Yillue lllllllCl t•• 111ons of m11rs1 113790 12oMO!I 

,....,.tr>al 11"'1161Ct•mi ·- 100 10t 
&raA auiout t••lhons of 111111..-s> 400929 30&225 
El!p low-it (tl'IDuAndl I 5'62 •!132 

-PIOfITAIILITY: < '" perc:91t of grass outDut l 
lnt9'W9111ate •llllUt 1%1 59 59 
~ - salaries 111 20 11 
Operating -.i IVS (%; 21 23 

....ulUCTIVITT; < 11111 tars) 
lirOP outDut I -'!er ~ IZOl9 
Value .....s I _..,. 253'7 25225 .. _. ..... 12371 10911 

-STIUCTUIAl lllDIC£5; 
Structural Ol8llOI I f '" 11111"-l J 19 2.ZI 

11 a Det''*ltlge of a_.1191 I tn 1970-1975 1315 9S 
WA growtn rate I I ·2.53 I_ 37 
lllgrw of S09ClahUtlOll 11 4 12. I 

-VALUE ADOED:1•1lhons of OOllars> 
311 FooC1 oroauc:ts l.&7" 12179 
313 ..__ 5'19 3155' 
31• TOlllcCO procM:ts ''" "79 
:121 T .. tues 5419 3117 
322 llUrtng mciDll"•l 33115 2133 
m Latl'l9r - tur praca.cts 151 ., 
:12.1 Foot- 1093 712 
331 llOOCI and .000 prcQ,r;U 23'9 1156 
332 Furn1turt - fl•tures 2551 2101 
3'1 'aiier - Plll9f" DracM:ts ... 3IO(I 

3'2 ,..111t1119 - pu1111sr.1119 111' ll07 
311 11141Stria 1 C11e111ca ls 1233 7321 
312 Otrwr C11e111 ca t prm.c:u 7512 1641 
313 l'etrot- rltf11wr1es •512 1712 
314 M1sc:e11.,_ petrol- - coal or-..:11 721 421 
315 11ia1er orcaic:ts 2349 lllOll 
:IH l'lllt •C prCIGICts - 30&7 

•• '°ftery. c:ti•na - Nrt'--• 177 7t6 
•z &1111 111C1 111111 prcaic:u 1 .... 2 llO .. Otrwr non11111 ••rwr11 pr-.Cts 5611 4215 
371 Iron lllCI 1t•I illO 43'5 
372 111111-ferr- -.tals :ZUI 1505 
31 l Mita I Df'CICM:ts 10140 1211 
312 111111-.1ectric:a1 -'11ner11 21321 111110 
313 llectr1ca1 -.c:ritrwry 11209 12:atl 
31' Tr~t ..,tOll9flt 17512 129oM -,,_.,,_1_1 ll'CI 1Clellttf1c: ..,lllllellt 220ll ll03 -Otrwr -'Ufac:tur'lllll u~tr1n 1791 1310 

llor --· 
tootnot• ll'CI ~ti - ·recr111c:a1 not•• It tM 119Dt11111ng of 

A-100 

... __ 
, ..•. 
\"··--.GOP 

\ 

~ ~ ~ ~ ~ ~ M ~ ~ ~ 

FCYeCOSts ==So.Ta- Naboroo ~ ~s!Q from~ 
::·::·::·:e:s:n- by I,..~ 

lMZ 

l529I07 
11061 

" 22 3 

1'°391 
119-4/• 0 

110 
"5531 .. .,. ,. 9 

60 ,. 
17 ,. 
23 ,. a 

75 

13479 ,. 
3T1&3 ,. 
!Siii ,. 

I_ 71 211 
72 

2.97 Z7 
I I. 9 

3 
17!03 I• 
5371 ,. 

~ 1919 ,. 
uao ,. 
•15 /e '11 

5117 ,. 
11:15 ,. ZJ 
2621 ,. 
21.li ,. 
5'77 ,, 

1353' le 
107•• ,. 
9512 ,. 
2162 /I lrcl.alrd 
I03 ,. cs 

2319 /I .... ( ,. QC 

10&1 ,, 
1'13 ,. If; 

1316 ,. 
511111 11 ro 
2204 II 

C6 IM2 II 
21163 ,. 

1lO 17111 ,. 
11323 ,. 

~ 
2621 ,. 
111141• go 

~ e X) 
tlUI AIWle•. r:'IY'O"-



JI!• 

!3 

QIP: /rg.c I••'"- IJf 0011ars: 
~ cao•t• /rg.c 1mllars' 
....... ICturt"ll _.. /rg.c (Ii 

IUllUFACTUIDli: 
Yalue .-a /rg.c <••lhans IJf mllars> 
Yatue ac1111e1 <••lh- IJf mllrs1 

lnd11Str1al ~t•on ·-
Groa outDut t••lh- IJf mllars> 
E-sll~t(~) 

_,.OFITAllLITY" 1n perC811t IJf oross out11Ut ; 
lntermecl••t• "IOU' ':' 
wages - salr1es 1z, 
DDer-1111119 surplus <% 

-PllGllUCTIYITl: < m 1 lrs • 
lirllA autput I _..,. 
Yalue .-a I _..,. ....... ...,. 

-STllUCTUIW. IlmlCES: 
Str-uctUl"i11 -.. I <tn oeorees' 
u a oercent91111 IJf ...,...,_ I tn 1970-1915 

11111• orowth r11te I I 
lleoret of R19Cti1hUtton 

-YAUll AllDED:1•1lhans of OOllllP'S> 
311 FOOCI proa.cu 
lll ....... 9PIS 
31' rODICCO proa.cts 
:121 Teattla 
w _,,. _.,.., 
Ul I.eat- - fur proalCtS 
:12~ Foot-
331 llDllll o11111 - proa.cts 
332 FUl"n•ture •"Ill f 1aturn 
~1 ,.....,. - .,_,. pt'oalCts 

~2 ,.,.,nt1r19 - ouc11111u19 
35• h'IGlstri111 ~·cats 
362 Ot,,.,. cn.1ca1 proo.cts 
l!l "etrol- ref,,..,. 1es 
364 111sc;ell~ petrol- - COill or-ts 
3H ~or-ts 
316 "1Ut IC 11"-.Cts 
:111 "ottery. c:111q - ert-re 
:112 Gius - 91us D"-.Cts -Ot'*' non-wtal •nieral orOGiCts 
37• Iron ancs st•' 
372 Non-terr- •tall 
311 •'•' or-u 
312 --•lectr1ca1 111011ner11 
lll l1ectr1cal 111Cf11fltl'y 
ia.t Tr llllPO" t teal 11111'11 -l'rof_1_! lfllS 11C1tnt1f1C tcailllll'lt 
atD 0t111r -'1Ctur1no 111G11tr1• 

19, -- c }&I 
. ;:c •7 

lW 

5131 
272 
9.1 

SCIO 
Jlil 
HID 

1216 
101 

71 ,. 

9 ,. 
19 ,. 

12537 ,. 
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353 Petrol- ref 1ner1ts ... 111sc:e11..- petrol- ano coal proaucts 
316 lluDlltr pr00ueu 
366 Plasoc: oroca.ct1 
311 Pottery. cn1na 11111 eartnenware 
312 61•1 - 91•1 prOCM:tl 
30 Otntr -·•tat ••ntral prOCluCts 
371 Iron Ind st•I 
312 NClll·ferr- •ta 11 
311 11tta1 prOQJCta 
312 NClll•tltctr ICI I 91Cfttnery 
313 Eltctrtcar -.c:titnery 
314 Tr'oWISllC)rt .._, llllltllt -Profn1111111I ancl ICl .. tlflC tOllllllll't 
HO '"""' -.factur1119 11Qiatrt• 

1!111 

6137 
233 
3.0 

1a.c 
no 
100 

51 /e 

2925 ,. 
liOl6 /e 

8.99 /e 
61 !e 

-o 39 ,. 
16.8 /e 

20 
35 

9 
10 
7 

a 
• 
I 

• I• 
2 ,. 

12 

14 

, 
• 
4 
2 
5 
a 
3 
5 

15 

~-..-~~~~~~~--:,,.....~~~~~~~~~~---. I .--., I , I a_-' .. :--... _-__ ..... -····~--~ :: 
I ~ I 

-~] I 
--c I 

-"5 _.__I --...----~--.--...---.----.1--r-1 ~ 

,. 
6630 

216 
2.5 

1116 
S6 

120 

63 ,. 

195 /e 
2157 ,. 

•.3' ,. 
33 /e 

1. 28 ,. 
21.2 /e 

' /e 
16 ,. 
6 ,. 
3 ,. 
1 ,. 

- /t 
2 I• 
I /t 
• I• 
• /t 
I It 
5 /t 
• It 

I /t 
• I• 
• It 
• /t 
• /t 
. ,. 
I /t 

I /t 
2 ,. 
I It 
2 ,. . ,. 
1 ,, 

82 !5 86 88 !19 9.J Yea 

Forecasts == Soutce-Notate~ S:.:itsta ~ iMJ'IS() 

::·::·::7.s:mateo tly LlllC~ 

19Z 0.32 
l1:P 

701' 0.J() 
21' 
2.5 /t 

0.28 

176 /e 
73 02!i 

126 /e 
o~ 

6A ie 

0.22 

03> 
15 

11u /e 
2561 /e 

IA>" 
1.07 /e 4 

a I• 
1. 26 le 
21. 3 /e .53 

6 le 
21 /t 

3 7 ,. 
3 /e 
1 I• 
1 /e 2.3 
3 I• 
2 ,. 

- I• 2 
• le 7'5 90 
1 le 
1 le 
• le , ,, 

JrQAlrcl -, . 200 
. ,. 
• /t "° • I• 
. ,. ea 
2 ,. 

"° 
2 It 
3 ,. l20 
I /t 
3 ,. 1Xl 
• I• 
a ,. eo 

~ !5 lO 
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nd.str:d structu' .j -:-o-ige 
(I-de• of •ci.le ~ '!97:='CO) 

Gll':/na.c <••lllans of Gollars> 
Per c:ap1ta /na.c !Gollars i 
lllnuf actur 1119 sriare /na. c <Ii 

IWIUFACTUIIllG: 
Val .. adOlll /N,C C•• l hans of oonarsl 
Val .. adOlll 1a1lhons of oollars> 
l~tr1al proellct•an •nclex 
Gross output < •• 111 ans of oo 11 ars > 
Eapl~t Ctl'ICIUSanclS\ 

-PROFITAIILITY:c 1n percent of oross output l 
lnteniea11te 1nput ill 
waves ancl salaries II> 
0Derat1ng surplus c Il 

-PRODUCTIVITY: (CIOl lar-s 1 

Gross output / worker 
Val .. aclCllG / worker .,,.,. .... 

-STRUCTURAL DllICES: 
Structural CN119t 8 c •n CleQrtesl 

as a oerctntave of aver191 e '" 1970-1975 
I/NA Fowth rate I 8 
Degree of spec11hut1on 

-VALUE ADOEO: C•1lhons of 001 lars> 
311 FOOCI pr~cts 
313 llever19t5 
314 Tooacco proouets 
321 Textiles 
322 -•ng aopar-el 
323 Luther - fur prOCM:ts 
324 Foot_. 
331 1JOOCI Ind woocs proouets 
332 Furniture anc1 f uturn 
341 P- ano paper prOCM:ts 
342 Pr.nt•"ll ano ouo11s111n11 
351 lnau1tr.a1 c:i-1Q1s 
352 Other C11e111cal 11r00uc:ts 
353 Petrol- ref iner1ts 
3&4 M11cel laneous 119tro1- ano coal prOCM:ts 
355 RuCIDer prOCM:ts 
366 P111ttc prOCM:tl 
361 Pottery, cr11na ano ur ,..,..are 
362 Gius Ind 111111 pr~ets 
361 Other non .... tal ••nera1 11rOCM:ts 
371 Iron Ind st•1 
372 Nan-ferrous •tall 
311 Met a 1 proouets 
312 NDn-e1ec:trteal 111C111nery 
313 Elec:trtcat aar.ri1nery 
364 TranfllOl't IOI 1 Plllllt 
311 l"rof•S1on11 and scitntif te IOlilllllllt 
:aeo Otner lllflUf1tturt119 ir!Gllt•t• 

l!IHI 

3U3 
677 

780 
100 

1672 
59 

53 

" 35 

2.1291 
131118 
3245 

4. 06 ,, 
148 ,, 

2.04 /e 
16.6 ,, 

92 
113 
58 
51 
34 
4 

15 
I 

12 
15 
17 
22 
47 

9 
3 

20 
1 
1 
3 

33 
10 
2 

50 
18 
26 
2.1 

~ 

~Ti----------~-------------------------.1 

,j /\ <-- , -I i ' ./ _ .... --... _ .. ,~.---· ro= 
CT--1 -:;;r-.~~-----· -... -._.· _"···_·· -

~~1 .......... -.....'-\.....-~/ _____ ~-.---~..---.----' 
12115 

3972 
567 

52.I 
115 

1340 
1515 /e 

61 ,, 
10 /e 
29 /e 

20620 /e 
1126 /e 
2141 /e 

4.U /e 
161 /e 

o. 77 /e 
17. 1 /e 

66 /e 
125 /e 
31 /e 
42 /e 
21 ,. 
3 /e 

10 ,, 

5 /e 
9 ,, 

11 ,, 

11 /e 
15 /e 
34 /t 
4 /e 
2 /t 

13 /e 
5 /e 
1 /e 
2 /e 

20 /e 
6 ,, 
1 ,, 

31 /• 

12 '" 17 /e 
22 ,, 

2 ,, 

~ ~ ~ ~ ~ ~ M ~ ~ ~ 

Fo-ecosts =-= Soutce- Nat'°"c k::oun:s ~sties fro'I'\ ~ 
:··:·::·:Es:mateo bf~!'<-~. 

l!llZ a!S 
ID' 

3ggc C80 

527 
075 

C.JO 

'37 /e 
119 065 

9'6 /e 

67 ·'' 
0.50 

54 ,, C.!6 

10 ,, 
36 /e 85 

140&9 ,, 

5"9' /e 
1456 ,, 

0.19 /e 
33 /e 

3.66 /e 
19.9 /e 

53 ,, 
104 /e 
31 /e 
36 ,. 
17 /e 
3 ,. 
I /e 
4 /e 
I I• 
I /e 
9 /e 

13 ,. 
29 /I 

3 /e 
'n:l.IStTO 2 /e 1'0 

11 /e 
4 /e 
- /I 1.lO 
2 /e 

I& ,. 

5 /e l20 

1 /e 
25 /e ro 
10 /e 
14 /e 
11 /I 0) 

- /I 
1 ,, 

go 
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r.~-~~:~ ztir-_-:!J-j :~ 
>de• of •aiJe ocded: 197==CO) 

19,: 2 ~1 . :s 27 

=--~~.::=--~~•11P11r-~~ll 
lie 

lW 

GDP: /na.c: <•ilhans of Clllllarsl 5351 
Per Cllll•ta /na.c: Cdallarsl 750 
lllnufac:tur1ng Share 1na.c: CI> 23.3 

IWU'AClUIDIG: 
value acllllCI /na.c <••I hCWIS of dallars > 12'7 
value aCllllG <•i I ltans of e1a11ars1 1'80 
11141Str1al prCIO.ICt•on •llOU 100 
Gross outDut (•tlhans Gf dall:.rsJ 3579 
e.i lo,_nt ( tllauSandS) 161 

-PllOFITAIILITY:ftn perc:911t of ross out11Utl 
lnterwchate tnput (%) 59 
wages ane1 sa1ar1a <Xl 17 
11P1rat1ng surplus <I> 2• 

-PllOOUCTIVITY: Cdal 1ars l 
Gross out1111t i _.,.,. 222&5 
Va 1ue ac1111e1 I _.,.,. 9205 
Average wage 3k8 

-snucTURAL DIDICES: 
Structural ~ 8 < tn 1119"-l 3.50 /e 
aa a i»rc:9fltage of average 8 tn 1970-1975 157 /e 

IWA growtn rate I e •. 13 /e 
llegr• o! SJ)ee1a1tzat1on 13.I te 

-VALUE ADOE0:1•1lllans of dallars) 
311 Food prOllletl 193 
313 Beveraga 112 
31' Tooacco prOlllets 55 
321 Textiles 1'7 
322 -r1ng mpoart1 70 
323 Ltatller anCI fur prCIO.ICts • 
32• Foot-r 34 
331 IJOOCI and .ooa procM:tl 311 
332 Furn 11ure lllCI f; atures 26 
3'1 Paoer - paper procaicu 30 
3'2 P'1nt 1ng anel puOl 11n1ng 59 
351 ll'IClu1tr1a1 cnea1ca11 58 
352 Otner cnea1c:a1 prOQJCts 80 
353 Petrol- ref1ner1es 
354 1111c:e1 raneous oetro1- and coal proaucts 7 
355 llutlDtr Droellct; 30 
356 P1Nt IC procM:tl 25 
311 Pottery. cfttn1 lllcl ~•rt'*'Wlrt 3 
312 Glas1 - 111111 pr~ts II 
369 0t11er non·•t11 ••ntt'll orocaicts " 371 Iron - 1t•l llM 
372 NorHttrrou1 •tals 10 
381 llttal pr~U 132 
312 111111-eltctrteal lllChlntt'~ 311 
313 & l1etr1ca1 lllChlntt'y 4' 
3114 Tr llllPOI' t ~II Dlllftt 311 -Prof•11on11 - 1ct111ttf1c ecJltDlllftt 2 
390 Ot,...,. _,fac:tur 1ng 1ncaittr1es 17 

l{ 
~ ....... ~~~~~~~~~~~~~~~~~~~~ 

5 

-s 

19§ 

1172 
127 

20.• 

1403 
1'20 

112 
3067 ,, 

1611 te 

54 te 

" /e 
30 le 

18293 le 
8'73 /e 
3038 /e 

8.30 /e 
372 ,. 

I. 32 '' 
15. 7 /e 

177 
1!18 ,. 

112 /e 
112 
55 It 
5 ,, 
Ji,, 
17 ,. 
19 /t 
3' /e 
50 /e 
•& /e 
69 /t 

• le 
7 /t 

21 /e 
'4 /t 
2 /e 
g ,. 

38 ,, 
81 ,. 

a '' le /I 
2~ ,. 
IO I• 
IO 

2 ,, 
11 ,. 

// - -:.:: • .:: • .:: Ml/A 

·"" •• •• G()O .. ·· 

~ ~ ~ M M Y ~ ~ ~ ~ 

tOf"eCOSls == ~ Nabonc Ac:ounts 5:3tsta "-> ~ 
::·::·::·: Esunatecl Dy I.~ 

197 ~ 
rJ:P 

6992 
791 Olll 

20.8 

1•!6 
1676 /e 0-r.l 

118 
3779 ,. 

175 /e 0.70 

56 /e 
111 /e 
26 /e o~ 

7'5 

21638 /e 
95!18 /e 
3819 /e 

2.57 /e ~ 

115 /t 
0.91 /e 
16.3 te 2l 

256 
212 /e 

22 130 /t 
21' /e 
.. /t 
5 , • 21 

311 ,. 
15 /t 
14 /e 
•2 le 
59 ,, 
49 ,. 
75 /t 

• /e 

a '' "'° 23 It 
48 /t 00 

3 ,. 
7 ,. 120 

5' /t 
Ill /e ro 

7 ,. 
113 ,. IX> 

22 /I 
90 

" /t 
31 It a> 

l /t 
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~IS!M 1'80 1905 197 IH'i l9'JC) 

GDP: /na.c 11n •1 l lion dollars\ 29'6 319!i 3329 /e 303 If 3503 /f 
Growth rate /na.c iX> -2. 75 -0.30 0.08 /e l. 73 /f o.a5 /f 
Per ca111ta /na.c (1n dollars• 113.• 2ZO. 1 226.3 ,. 224. 3 /f 

MVA: /na.c (1n •ilh!ll'I dollars) 
Growth rate /na.c (%) 

~f1s;t!!"!!SI ar1 lna,!O ill 

ALIN!IA '"° 195 19§7 19§9 19'JC) 

GDP: /na.c <•n a1lllon dollars\ 2373 2711 2990 /e 3342 /f 3533 /f 
Growth rate /na, c (I> 6.29 1.48 4.40 /e 6.20 /f 5. 70 /f 
Per cao1ta /na.c ( 1n dollars\ 188.1 91•.9 971.5 /e 1044 .2 /f 

MVA: /na.c 11n •1lhon dollars) 912 1111 1246 /e 1•07 If 1503 /f 
Growtn rate /na.c Ct> 6.08 1.57 6.04 /e 6.M If 6.8' /f 
M1nUfactur1nsi snarf /111 c !%' 38' ., 0 41 7 ff cz T /f CZ 6 /f 

BA!WfAS 1910 19§5 19§7 1989 19'JC) 

GOP: /na.c (1n •1illon dollars\ 1475 1983 2125 2221 2323 
Growth rate /na.c (%1 -3.56 0.69 3.00 1.50 •.60 
Per cao1ta /n;a.c ( '" dol l;ars) 6556.0 8160.6 MM.9 1885 .o /f 

MVA: /na.c (1n •11hon dollars\ 
Growth rate /na. c < '% 1 
llan!!ffSitu" na sl'lare Ina c p;' 

BARBAQQS 1980 1985 1987 1989 19CJO 

GOP: /na.c 11n •1lhon dollars1 r.&1 8•3 885 934 949 
Growth rate /na.c (l' •.M 1.00 0.00 3.10 1.60 
Per caii•ta /na.c 11n dollars> 34'2, 1 3319.0 34••. 3 

MVA: /na.c <•n •1ll1on c1ollars1 91 79 80 87 /f 89 /f 
Growtn rate /na. c < '% 1 2.16 -9.51 -6.•5 3.58 /f 2. 20 /f 
Manufactur1nq snare Ina c <='. 10 6 9 3 9,0 9 • /f 9' If 

mm 1980 1915 1987 "°' 19'JC) 

GDP; /na. c < 1n •111 ton c1o11ars) 171 183 199 210 /f 217 /f 
Growtn rate /na.c <X> •.39 2.25 5,00 2,97 /f 3,41 /f 
Per capita /na.c ( 1n dollars) 1172,6 1113,2 1161,0 1140,2 /f 

MVA: /na.c ( 1n •i 111on dol lars1 22 21 22 /e 23 /f 23 /f 
Growtn rate /na.c c:i:1 14,91 -1.09 3.16 /e 2,01 ,, 2.31 /f 
11anuf acturtng sl'lare /na c j I·, 13 1 ll, 2 10 9 /e 10 8 /f 10 7 /f 

HNI11 : ~30 1985 1917 '"' l9'JC) 

GOP: /na.c < 1n •t 111on C1ol 1arS> • ·:.J 1206 1199 1236 /f 1260 /f 
Growttl r a I• /na. c c:o 10.16 -2.90 -2. 53 1,00 If 2.00 If 
Per cai11ta /na.c 11n clol larS) 332.6 297 .8 278. 1 268,5 /f 

MVA: /na.c 11n •1ll1on 0011ars) 78 89 86 /e 81 /f 81 fl 
Growtn rate /na.c (:(; 7,43 -3.55 -3.65 /e -3.37 If -0.06 ff 
!!il!ufacturing snare /na c m IU 1 • 7.2 /e u If 65 /f 

For sources. footnotes ana c-ts 111 -11CM1cal notes" at tile 11191nn1ng of tt11s Anne•. 
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IERl!lllA 191() 195 1917 199 1990 

GOP: /na.c l•n ••lhon dollars> 62• 606 &Oii 629 /f 635 'f 

&ro-th rate /111. c CZ.) •.95 -2.31 Z.50 1.00 /f 1.10 If 
Per apita /na.c i •n CIOllars) 11350.9 10630.8 10481.6 10649.5 /f 

MVA: /111.c (1n a1ll1on dollttrS) 8' u 92 /e 99 /f 102 /f 
Growth rate /111.c <Xl •.09 3.09 •.•3 /e 3.38 /f •.za If 
!ljlnufgturus ltlfre /na.c <%' 13.5 13.1 15.2 le 15.8 /f 16. 1 /f 

l!llTAf! 191() 195 197 199 ""° GDP: /na.c (1n •1lhon ac111ars> 1'8 19() 215 /e 2!i I /f 272 /f 
Groorth rate /na.c Ill 17.63 3.Z9 7.81 /e 8.23 /f ..... /f 
Per ao•ta /na.c ! 1n dollars> 119.0 139.5 151.0 /e 169.3 /f 

MVA: /111.c (•n a1l1ton dollars> 6 8 9" 10 /f 10 /f 
Growth r•te /llil.C 1:1 6.28 II. 72 1•.65 ,, 10.27 /f 3,50 If 
!gnufacturns Sfllre /ry.c !I\ 3 7 • 2 ' 0 ,, 38 /f 3 6 /f 

IOTS!W!A l91Q 1985 197 199 1990 

GDP: /na.c (1n •illion dollars) 1017 168' 2039 217• 2359 
Growth rate /IQ.c (l) a. 12 5.•: "· 73 8.00 a.so 
Per cacnta /na.e 11n dol larsJ 1126.2 1560.• 1760.9 1764.• If 

MVA: /na.c (in a11l:on Oollarsl 63 60 
Gr.iwth rate /na.c (l\ 26, 71 -1,89 
llp!ufac;tur1nq sl!fre /ry.c Ill 6 2 36 

IRlJ!EI DARll$SALN! 1980 1985 197 1989 1990 

GDP: /na.c < 1n •• ll 1on aollars> 48'8 •ll5 343' ,,. 3579 /f 3687 /f 
Growtn rate /na.c 111 -7.00 o. 73 -• .aa '' 2.50 /f 3.00 /f 
Per capita /na.c (in ao!lars) 26063.3 18287. 7 1'189.3 /e "174. 7 /f 

MVA: tna.e c1n •rlhon oo:tars> 573 321 230 te 226 /f 227 /f 
Growt:i rate /na. c ( l > -a.~ -8.•0 -9.60 Je -0,35 /f 0. 26 If 
l!jlnufacturing sl!!!re /na.c jll 11.8 7 8 6 1 le 6 3 /f 6 I /f 

~EBQE 1910 1985 1917 1989 1990 

GDP: /n.11.c Im ai111on aolrarsl I().& 151 171 203 /f 216 /f 
Growth rate /na c <I> 3.32 8.28 6.00 6.00 ff 6,50 /f 
Per capita /na.e I in oollars) 351.0 457.3 •90.2 547 •• /f 

MVA: /na.c (1n aill•on 0011ars> 6 8 
Growth rate /rta.c Cl> 7. 16 6.38 
l!lnvfacturing r;ryre /na c {jl} 5.6 5 3 

CHAP 1910 1985 1917 1U9 1990 

GDP: /na,c <•n •tllton 0011ar1> 1005 804 850 82• /f 792 /f 
Growth rate /ria.c !II ·7 .•O 6,86 0,50 • 1, 23 /f -3. 93 /f 
Per cao1ta tna.c ttn oollars> 22•.5 160,Z 161.3 1'1J. I If 

MVA: /na.c ( 1n •• 111on 001 l•rs > 92 69 71 /e 67 ,, ~ff 

Growth rate tna.c Cl> -12.00 ~.39 -1. 13 ,. -2 .66 /f -•.63 /f 
_Jl!!ufacturing 11!fre /na c !%1 9 ' 8.6 83 ,, 8 I /f 1.1 If 

For aovrc:es, footnotes ana c-u Ht "Tecm1ca1 not .. - at tl'tt beQinnll\Q of th•S Ame• 



GOP: /na.c ( 1n •• 11 •on e1e1tars l 
Growtn rate /na.c Cl.I 
Per capita /na.c (in OD!tarsl 

MYA: /na.c ''"••than OD!tars• 
Growth rate /na.c 1::1 
ltlilnufgtur-1rtQ Shirt /ry c (:' 

CQ!!Q@QS 

GOP: /na.c < 1n •• 11 ion 0011ars 1 
Growtn rate /na.c tl.1 
Per capita /na.c (in :ic>!tarsl 

MYA: /na.c "" ••than OD!tarsl 
Growth rate 1na. c <Z l 
!!l!!l!fgt11••!!ll 1hVr l!!i ~ •:\ 

DJIBOUTI 

GOP: /na.c <in •11 hon OD!tars 1 
Growtn rate 1na.c il • 
Per capita /na.c , ,. ocl lars · 

MYA: /nil.C (in •i 1 hon OD!tilrS) 
Growtn rate /na.c 141 

llanufK~11rin51 ~rr Lni c !I' 

EQUATORIAL GIJINEA 

GOP: /na. c •in •i 1 hlWI C1Cl1ars • 
Growth rate /na. c 'k• 
Per capita /na.c (in CIO!lars I 

MYA: /na.c • 1n •1 I hon 0011ars • 
Growtn rate tna.c <Il 
ignuhct11rin51 sl\ire Lna c c:1 

FRENCH GIJIANA 

GOP: /na.c < '" •i 111on 0011ars 1 
Growtn rate /na.c !ll 
Per c:ao•ta /na.c <in 001Jars1 

MY.,: /na,c (in •ilhon 0011ars1 
Growtn rate /na.c 141 

~f11<111ring it!i•r Lni,, ,~, 

FRENCH rOLJNESIA 

GOP. tna.c 11n ••llion 0011ar1> 
Growth rate tna.c ll) 
Per cao•ta /na.c 11n 001lars1 

MYA: tna.c <in ••Ilion 0011ars1 
Growtn rate tna.c (l• 

~fll<l11r1!!11 1t!ir1 LnLLlll.. 

For sources. footnotes anel ~.u , .. 

1980 

216716 
6,55 

:!93.0 

191Q 

1:!9 
7 .27 

363. 7 
5 

5, 78 
u 

1980 

339 
•. 72 

1127 .5 
~ 

2.98 
IQ 1 

1980 

55 
-9, t• 
156.6 

3 
-9.2• 

5 ' 

1980 

1!13 
0.00 

2611,7 
1' 

4.08 
U! 

lUQ 

1265 
0.48 

114118.8 
13 

1, 711 
6.6 

"TtcM1ca1 notes" at 

lHS 1'17 199 lB! 

C66506 55C676 6C76CO If il6C98 /f 
12.2!! tO.SO 5,00 /f 6,00 /f 
U!l,C 51!!.9 579.6 /f 

&HS 1917 1919 1'90 

no nc /e 112 /f 190 /f 
2. ~1 -<).()5 /e 3,50 /f C, 10 /f 

312 5 367,2 /e 366.• If 
6 7 /e 7 /f 7 /f 

3.52 -3,U /e 2.57 /f 3,80 /f 
~ 8 u lr 3 8 /f 3 7 £f 

1915 197 1919 1'90 

362 375 37!! If 385 /f 
0.60 1.62 0. 77 /f 1,&c /f 

1029.0 IOIM.5 965.5 /f 
36 37 /e 31 /f 39 /f 

il.92 2.02 /e 2. 16 /f 2.38 /f 
9 8 9 !! /e IQ 2 /f IQ 2 £f 

1915 lgaZ 1919 1'90 

63 66 7C /f 77 /f 
7,ll 2.00 •.00 /f •. 10 /f 

159.2 161. 7 
3 • /e • /f • If 

4, 19 6. 95 /e 4,91 If 8,&c /f 
5 0 5 3 Le 5 4 /f 5 7 £f 

1915 1917 '"' l'ffO 

1!12 116 /e 162 /f 161 /f 
-l.96 -3,36 /e -1.40 /f -o.80 '' 

2197,4 1907 ,0 /e 
11 12 /e 13 /f 13 If 

l.10 l. 10 /e 3 .• o If 2. 72 /f 
5,9 7, I Le 7 7 £f IQ £f 

1915 1917 1919 '"° 
1576 1!11' /e 1~9 /f 2029 /f 

-1.96 7. 95 /e 3.!18 If 3.611 /f 
9610, 7 loeofi,4 /e 

115 131 /t 146 If 154 If 
5.89 7 .65 /e 5, 78 If 5.50 /f 

7 3 1 2 Le 7,5 If 7 I £f 

tnt D191nn1ng of thll Anne•. 
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§MIU 19llO 1915 1917 1"9 '"° 
GGP: /na.c 111• ••lhon C1Dllars1 239 242 2U 219 2.95 

&rooth ratt /na,c Ill -54.21 5.16 5.30 2. 'IO 2.lO 
...,. QD•ta tna.c ( 1n 0011ars i 373,0 32•.2 339.1 

MVA: /na.c 11n ••111111' 111111ars1 II 16 16 ,, 15 /f 14 /f 
&ro-tll !'"ltl /na,c <Xl 91.IM 3.93 -5.sa ,., -5.67 /f -5.37 If 
!!!l!!lf l!!<iW '!!II snare l!!I i; ll' 61 fj5 6 1 11 5.2 lf 4 I ,. 

GIMQELQll'E 1911 HIS 19? am am 
GGP: /na.c (1n ••lhon Clllllars> 1317 1475 1Ufi /e 1458 /f 1430 /f 

Growtll ratt /na.c Ill -4.61 1,36 -1.21 /e -1, 10 /f -1.90 If 
...,. cao•ta /na,c on ODllarsl 4227, 7 UCM,O 4367.Z /e 4337.11 /f 

llYA: /na.c (1n ••111111' 111111ars1 15 " 19 ,, 19 /f II /f 
Growtll rate /na.c (1) 4.09 3.09 0,35 /I -0.33 /f -1.21 /f 
......,llilll!'.'!!11 Sl'mre l!!I ' 111 Ii 1 ~ 7 Ii 1 le Ii 1 /f Ii t _,, 

GUDEA aw 1915 a917 1919 19'Q 

GDP: /na.c ( 1n •1 I han CIOllars > 1595 1316 1361 1466 14ll ,, 
Growth rate /na.c (XI 5.fiO -10.sa 6.00 Z.fiO 1,00 /f 
'9r capita /na,c < 1n CIDllarsl 295.0 216.7 214.3 

MVA: /na.c (1n ••'hon 11Dllars1 51 40 37 ,, 37 /f 36 /f 
Growtll rate /na. c I 1 > 2.70 -19.43 -0.39 ,, -0.61 If -1.27 /f 
l!anuf actw 111q Sl!lrc l!!i c < x 1 32 3 1 2.1 te 2 5 lf 2 4 lf 

GUINEA-llSSNJ aw lUS 197 ayg 1990 

Gllf': /na,c C1n .. 111on CIOllarsl 15' 171 188 196 204 
Growth rate /na.c Ill -4. Ill -2.30 5.50 0.50 :.ao 
''"capita /na.c (1n Clllllarsl 190.0 191.8 203.J 

MVA: /na.c (1n ••ll•on 111111ars1 3 3 ' ,, 2 If 2 /f 
Growth rate /na.c (ll -5.10 -5.96 -0.06 /e -1. 11 If 0. 73 /f 
tgnufacturn!Q S/!fre /!!f.C 11: 1 !! I 5 1 2 /t I 2 If I I /f 

GMJW aw 1915 1!17 '"' '"° 
GDP: /na.c (tn •ti lion 1111111r1> 1191 4!M 4113 4112 /f 4115 If 

Growtll ratt tna.c (l) I.Mi 1,02 -0.5' -0.2! ,, 0.411 /f 
,.. capt ta /na, c < 1n 111111ar1 > 113.0 517,I 491.1 

MVA: /~.c ( tn •1111on 0011ar11 64 45 45 It " ,, 45 If 
Growth ratt /na,c !ll 0. 76 -3. 13 '.05 ,, -0.11 /f '.42 " 
!!!ll!!11f110l11••!!Q 1!!irc L!!i ' til ...m.L. ' , 0 ,, 9 2 ,., 9.i /f 

HAITI a91P aus 1917 '"' im 
GDr: /na.c (tn •tlllon e11111ar1> 107 1365 1317 1377 /f 13111 ,, 

Growth rate /na. c (%) 7,34 0.21 1,00 -o. 10 /f 1,00 /f 
, .. captta /na.c < tn CI011ars > 265,3 230.S 225.1 22(1.2 /f 

MVA: /na.c (In •tlhon 00111r11 27' 228 223 /e 213 If 215 /f 
Growth rate ina. c CO 14.111 -2.17 0.53 I• -1.&3 ,, 0.53 ,, 

..Jiln\dKturina 1nare /na.c \'%! 11. I 11 7 10 I /I IS 5 If fl ' /f 

FM sourcts. footnot" ancs ~ts ,.. "Tectwucal notes• at tllt DeQtnntng of th•I Anne• 
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IQIE6. QB!OCRATIC PEOPJ.E'S !£PUILIC l9ICI 

GDP: ;.,.,c <•n ••lltan 111111rs> 
6rowtrt r-iltt /"i.C 1:0 

..... capita /"l.C ( 1n llllllVSI 
MYA: /"i.c un •• 11tan 111111..-s 1 

6rowtrt r-iltit /"i.C (%1 

!l!!ufgturus Sl!rt '"* c 1:1 

LAO PEQPLE'S D!91!1C!!ATIC BEP\aLIC 

GOP: /"i.c 11n •• 11 •an 111111..-s • 
&rowtr. r-ate /na.c •:> 
Per° capita /"l.C ( 1n llllllar-s' 

MYA: /na.c < 1n ••1 ltan 111111..-s> 
Growtrt rate /na.c (%) 

!l!!uffCtut'U'!!I Shrt /!!f C (%I 

LESOT!I! 

GDP: /na.c <•n •1lltan 0011ar-s1 
Growtr. r-att /na. c ! :; 
;"~ capita /"i,t t 1n llllllar-s 1 

MY.A: /na.c 11n ••lltan 0011ar-s1 
Growtr. r-ate /na.c <%• 
!l!!ufgtur1119 sntrt /l!f C (l! 

LIHRIA 

GOP: lna.c 11n •1lhe" OOllar-sl 
Growtrt r-att /na.c <X· 
Ptt" cac•ta 1na.c: • '" 0011ars1 

MY.A: /na.c: "" ••lltan llllllar-s• 
Growt11 rate /na.c: !%• 

!!il!!!!fKl!!""SI l!!i'"I £ni Ii !%1 

MU 

GOP: /na.c <•n ••ll•on 111111ar1> 
Growt" r-att /na. c ( X 1 
Ptr- caci•tl /na.c: < 1n 001lars1 

MY.A: tna.c <•n ••1han 0011ar-1l 
Growtr. ratt /na.c <l! 
~fl'1w~•ng ar1 £nt.~ 

f!MUNIQUE 

GDP: /na.c 11n •• 11 •an oollars 1 
Growth ratt tna.c: t'Z • 

l'tr caci•ta /na,c: 1 '" 001lars1 
MY.A: /n1.c ''" •nllon 0011ar11 

Growth rate 1na.c 111 

!!l!!llffC1M""ll 1"11'1 l"I ' !hl 

For sources. footno1n ano ~ts '" 

12730 
9.19 

706.2 

lWI 

626 
I, 70 

195.2 

19! 

312 
1.35 

215.2 
18 

16.00 
4, 7 

'''° 
917 

-6.29 
•93.6 

77 
-21. 21 

i • 

191Q 

1670 
4,01 

237.I 
73 

1.51 

•• 

"'° 
14 .. 

2.80 
,.,5_4 

72 
•.09 
5.0 

-rtc:M u:a 1 notK- at 

195 

203ll 
9.59 

999.1 

195 

925 
1.19 

257.2 

195 

400 
I.El 

259,7 
31 

-1.23 
7 I 

195 

843 
-2.02 
316.9 

15 
-1.61 

19 

1915 

1708 
-0.11 
211,3 

IOI 
-0.47 

6 3 

1915 

17117 
•.50 

5•&2. 2 
72 

3.09 
4,0 

2491 /t 
10.21 /t 
11~.3 /t 

197 

101:< /t 
•.90 /t 

267.7 /t 

197 

•37 
3.25 

258.3 

a981 

813 
-2.00 
3'9.9 

71 /t 
-1.76 /t 

•• 7 l• 

1917 

1971 
4.51 

230.1 
Ill /t 

3. 23 It 
5 9 £t 

1917 

11157 /t 
4. 24 /t 

51131.4 /t 

711 " 
•.30 /t 
4 0 11 

tl'll 11991nn1119 of 1n1s ~· 

191! 

29315 /f 
1.00 /f 

130l,2 /f 

l"' 
1156 /f 
6.~ /f 

19! 

... /f 
3.00 /f 

191! 

IOO 
-0. lCI 

72 /f 
1.39 /f 
9 0 If 

191! 

2151 /f 
2.00 /f 

130 ,, 

6.16 /f 
6.0 /f 

1'8! 

2056 ,, 

2.00 /f 

15 /f 
3.84 /f 

4 ' Lf 

am 

31431 If 
1,00 /f 

1219 /f 
5.52 /f 

lm 

519 If 
6.20 /f 

am 

I04 
0.50 

73 /f 
1.93 /f 
9 I £f 

1m 

22 .. /f 
•.OO /f 

137 /f 
5 .40 ,, 

§ I /f 

1990 

21311 If 
'.00 /f 

&I,, 
3. 33 /f 

4 ' /f 

II II I 

A-113 



PJMITMIA IW .,.s 1'17 .,., 1"11 

GDP: /n&.c (tn atlhan Cll>ll-1 IZ9 .. l'J.1 922 tH 
&r-o.tn rate /n&.c: < ll 0.10 3.11 •.OD 1.50 •.00 
l'er aotta /n&.c: < 1n Clllll-1 53ol.3 C57.3 41.5 

M'IA: /n&.c • •n ••lhan Clllllars• 37 37 43 ,. 41 ff ,, If 

&r-o.tn rate /na.c Ill .... 7.IO S.25 /e •.Jt /f •.lt If 
...,, ICV"!Q Sl!lrl /ftl c I; I ' s •.§ '·' ,, 5 I /f ~.z 11 

IQ!GCl. IA lW 1'15 197 .,., lftl 

GDP: fn.a.c 1 tn ••than Clllllior$• 1319 ''" 21411 ,. zoo /f 2&1Z If 
&raootn rate /na. c < 11 3.43 5.51 7.tl /e 5.39 If 5. 74 /f 
l'er ao•ta ln&.c <in Cll>llarsl 135.0 IGOl.3 lOIS.4 /e 

MVA: /r.a.c: ( 1n •• I hon ODllarsl :J.17 512 555 ,. .. ,, 741 /f 

~"rate /na.c 11, 1.03 3. 13 f.17 ,, 10.•3 /f 7 .Ri /f 
19nufgtl!'"U!O Sl!ir« /ftl C (11 t!j 0 zu zs.1 " 11 • /f ZI • /f 

IPTSQMT &W l"S ,,.1 1"2 lftl 

GDP: /O'\a.c !•n ••llton 111111ars.• 2• 27 30 ,. 32 /f :Joi If 
6'"0-t11 rate tna.c ;: • 10.22 •. 73 6.4!1 ,. z.10 If 3.93 If 
Per ao1ta /na.c ! 1n Clllllarsl 1163.Z ZOU. 7 2311.3 /e 

lfVA: /na.:; (tn ••lhon ODll¥Sl 1 I 2 ,. z /f z /f 
Gl"owtll rate /na.c: c::1 10, 73 0.00 10.2& ,. 5.19 /f 7.JO /f 
!lnuflC:turtt!G 11\VI /ftl !j ff 5Z 5 3 5 1 ,, 6.0 /f 6 z ff 

f!OZM!IIAU£ 191 1'85 197 1919 1'90 

GDP: fn&.c <•n ••llton C1111lars1 2•1' 1516 1521 1662 /f 1§17 ff 
Gl"o-tll rate /na. c Ct I 2.46 -•.00 5.00 1.20 ff 1.50 ff 
l'er capt ta fna.c < '" llDI tars 1 199.S 114.1 105.2 

lfVA: /na.c <•n ••lhon 11Dllars1 1'2 336 369 fe tZ• /f •Jt ff 
Gl"owtll rate fna.c (It 3.25 -11.91 5. 73 ,. I.IT /f 2.37 /f 
lljl!!uf gtur U'!g Sl'!t!I /ftl C \; 1 31 6 21 5 2• 3 ,, 25 5 /f 25 7 ff 

llUl!NI • !111111 QF 19IO 1915 197 '"' lftl 

GDP: fna.c 11n ••lllon 11Dllar11 5861 755• I003 7499 /f 7206 /f 
Growth rate /na.c <:ti 7.9' •.32 2.20 -3.•0 /f -3. 91 ,, 
l'er capita /na.c I 1n dDllarsi 173.0 201.2 20t.5 111.2 /f 

llVA: tna.c <•n ••Ilion dDtlarsl 551 7:19 813 ,. 773 If 731 If 
Gro-tll rate /na.c Cll 7.46 •.53 2.11 ,, -•.02 If -•.5• /f 
l!l!!uftcturing Shire tna c <%• u ii 10.2 ,, 10 3 If 10 2 ,, 

fW!IllA 191Q 195 HIZ '"' 19'JCI 

GD': tna.c <•n ••I hon 11Dllars1 1860 1717 1671 fl 1737 /f 1779 /f 
Growtn rat• /na.c 11. •• 75 -0.96 -0.35 flt 1,50 /f 2.43 ff 
l'er caci•ta fna.c C•n 11Dllar11 13H.6 1073.3 983.5 flt 

llVA: fna.c ''" ••lhon e11111ars1 1S 76 
&rowtri rate fna.c CI l 2,56 0.00 
IW!Uf IC1M!l!!Q i'WI /Ill c I% l '0 ' ' 

For sourc:es. footnotn and ~ti - -rec1W11ca1 notn· at tllt t1e91nn1119 of t1111 Anne• 
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IEfM. lW 195 IHZ '"' '"° 
&DP: /na.c (1n a1lhlll' OOl1¥SI 1"'6 ZJ97 25SC ZlM /f zag If 

lir'aootft r-att /na.c 111 -Z.JZ z.• Z.CI I. 17 If •.Z2 /f 
,.,. C101ta /na.c , tn OOl1¥S l 131.0 ICl.7 !Cl.I ••9.1 /f 

llVA: /na.c (1n a1111an OOl1¥SI 71 101 103 It 'IOI /f 113 /f 
&r-o-tll r-ate /na.c IU -•.SZ ..... Z.SI /t -1. 7• If 1.59 /f .,.,.gt .... lf!I ..... /ftl c c:, •.o • z .. 0 {! 3 7 /f l' /f 

RM!! Mm, MJillll &WI 195 IHZ '"' am 

&DP: /na.c (1n a1111an OOl1¥SI 11SZ 1103 '°" 1171 /f 1237 If 
&r-o-tll r-ate Ina. c I 11 •.05 -z. 10 I.SO 3.50 /f 5.00 /f 
...,. ccua /na.c (1n oo11¥Sl lililiO. 2 li09.t.3 5123. I 

llVA: /na.c (tn ••lhan 0011¥SJ " " . ,, 10& If 110 /f 
&r-o-t11 r-ate /na.c IX> •.09 3.09 •.SI /t 3.17 If 3.IC /f ..,.act,,,. 1na ll!lrl /na c ( 1l 1.1 I 0 '0 ,, '0 If I' ff 

•Elf CA!.BpllA aw ap5 a97 am lBJ 

GOP: tna.c (1n a1lhan 0011¥S) 1112 IClll ICMI /t ICM3 If 1053 If 
&r-clootll r-atr lna.c 111 -0.<IO -3.lili -Z.:Jl Ir -O.Z9 If 1.00 If 
,.,. capita lna.c (1n OOl1¥SI '"5.1 7011.I 11511. 7 " 

llVA: lna.c (1n ••lhan 0011ar-sl Iii 72 71 It 12 If 13 If 
&ro-tn :-ate lna.c 111 2.00 C.51 3.21 It Z.2& If 1.111 If 
1111nut1etur•na !!!!Ir• Ina c m 51 66 7 • II 1 I If 7 9 If 

•IGO aW aH5 197 a919 lBI 

GOP: lna.c 11n atlhan oollarsl ZSOI 2530 2597 zazo Z953 
Gro-tll r-ate lna.c 111 •.90 9. 73 0.CO 1.00 •.70 
...,. capita lna.c I 1n OOllar-sl U0.9 C13.I ..00,2 

llVA: lna.c on a1lhan 0011rs> 97 99 :03 It 109 /f 112 If 
Gro-tll r-ate Ina. c 111 •.61 1.29 1.30 It 3.25 If 2.31 If 
IW!uf1etur1ng or« Ina c 111 3.1 39 • QI• 3 9 If 3 I If 

llW! aw ap5 ap7 am am 

GOP: /na.c (1n ••lhan OOllar-s> 58 11951 13053 13112 1'252 
GrOlltll r-ate lna.r: (11 1.05 13.99 7.00 •.ZO •.10 
...,. capita lna.r: I tn OOllar-sl s•.5 !111".• 9715,2 11472.• If 

MYA: /na.r: (In ailhan 11111111.r-1> •5 297 
Growtn r-ate Ina. c <XI 19,05 23.51 
lll!!uf1etur •na ar-• 1na c m 01 25 

PAP\16 HI! lilJIEA aw apS auz ,,,, am 

GOP: /na.c: I 1n ••I lion 11111 larll 25-411 2807 30'3 329.t If 3"09 If 
Cit'Olltll r-ate /na.c: 111 -2. 21 •.12 •.12 •.OO If 3,50 " 
...,. capita lna.c: <In 11111111.r-1 I 125.11 7911.2 121.5 112.5" 

llVA: lna.r: (tn ••!lion 11111111.r-11 2•2 2111 2911 I• 3"11 " 375 " 
&r-owt11 r-att lna.c: 11> ·3.26 I .!I• 7 .90 I• 7 .12 !f 7,0" 
M!!!lfactur-111G Illar• 1n1 c: m I.!! !!O 91 /I JO.I If " Q If 

ror- .-r:es. footnot11 lftCI ~u HI 'T1c:rw11ca1 notes· at t~ DIO'"" 1119 of tllll Anni• 
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MATO IICO lW 19$ 197 '"' lnl 

fiDP: 11111.c: ttn ••lhon 111111ars• 15123 11"9 191Z7 ,. 21145 /f Zll'Y ,, 
&roortr- rate 11111.c 111 O.IO 6.95 -0.02 !• 6.00 /f 2.to /f 
...,. C1Dtta 11111.c: {tn Clllllarsl ..... 7 51lC.7 lall.• , • 

llVA: 11111.C ( '" ., I !tan CID liars) 5711 'l6S9 .. .,, ,. .,, /f !ORI If 
&ro-fh nte /1111.c 1%> 0.14 1.n S.49 /e 9.47 /f 5.31 If 
l!!lnufgtur~ /y c 11• 3&6 •2 ' .. 3 Le !§' /f ., 5 If 

MIM lW 1915 197 l"' lnl 

GllP: 11111.c 11n ••than e11111rs1 1129 1109 5195 5a'4 llO&I 
lirowth ra~• 11111.c l'.%.i 7. 10 -7.00 2.0G I. 10 3.50 
...,. caoua /1111.c (1n 1111nars> 3'039.5 U697.0 1705. I 15151.3 /f 

llVA: /1111.C ( '" •• I hon Clllliars' zsa 319 "' ,. &92 If 516 /f 
liroooth rate /na.c 11• 11.17 3.6' I.SI le 1.35 /f I. 91 /f 
...,.actur "19 1ftar! /l!f c f'% 1 3.3 55 ., • 1~ •• /f I 9 ff 

• 

IBl!IQI! lW 1915 1917 "" 1990 

Gm': /na.c • '"••Ilion 0011arsi 1999 2•55 2752 ,. 3005 If 3113 If 
Growth rat• Ina .c rx • I .20 3.49 6.93 ,. 3.00 ,, 3.60 /f 
~ c.a::t'ta /na.c / '" aot tars 1 3927. 7 4411.9 4161.li ,. 

llVA: 1na.c ''"••Than dollars• 190 217 231 '" 246 /f Z54 If 
Growin rate 1na.c iX, 0.16 3.36 2. 72 '" 3.•• /f 3.21 If 
..... gt!!t"lt!Q stw• /ftj c j%> 9 5 .. I ' II 1.2 /f I 2 /f 

l!IWl!A llJIO 1915 1917 1919 1990 

Gm': lna.c "" ••Than 1111llars1 1163 1335 "33 1502 /f 1562 /f 
Grlllrtn rate /na.c <Z• 6.0T 4.19 •.$6 2.90 /f •.!JO If 
Par cap•ta lna.c ''" C1Dllars1 225.2 211.7 219.5 

lllYA: /na.c "" •• lhan 0011ars1 171 221 
Growth rate /na.c (%1 12.JO 3.48 
l!jlnyf fCtyrtl!Q Sharf /"i C ('J; 15 3 17 I 

SN!OA 1910 1915 1917 1919 '"° 
GDP: /na.c ltn ••ll1an dollars> !!2 T06 

111 '" 
114 ,, 

"' /f Growth rate /na.c 111 l.00 2.63 2.50 ,. T.31 /f •.00 /f 
Per cap•U /na.c 11n CIDT Tarsi 711.• 641.2 662.5 ,. 

llVA: tna.c ""••Titan Oollars> 
Gro.tn ran /na.: 111 
~tur "IQ snarr tna c q.1 

SAO l!l!E N!Q P!IlfCIPE lHQ ms lUZ l"' lBJ 

GOP: tna.c c 1n •• 11 •an oo> tarsi 47 33 37 31 /f 39 " 
Growth rate /na.c <X• 2.59 -5.01 -0.50 O.IO /I 1.25 /f 
,..,. c:ao•u /na.c r1n C111lli1rS1 543.• 339.5 35•.9 

llYA: /na.c 11n ••ll•on e1o11ar1> • 3 4 ,. • /f ' If 
Gro.tn rate /na.c 111 0.00 -•. ,. -0. lO /e 0.15 II T .17 If 
IW!u' 1Cturu111 fl!frr /ftil c m 10 2 u ,. - 9 5 If 95" 

~OI' sources. footnotrs ano ~ti •• "T ac:rvuca 1 llOttl. ill tlll 11991nn1119 of trllf Annea 
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SlJQILLES &HO 191S 197 1'15 '"" 
5111': /na.c (In ••lhan 11111-1 '" 151 ~ Ill /f 119 If 

Growth rate /na.c (ll -2.SS 9.IO 0.51 2.00 /f I.II /f 
Ptr ca111ta /na.c < 1n 111111 .. 1 2302.• 2212.2 2251. 7 

lllVA: /na.c < 1n ••I 111111 11111tarsJ It :1 12 /e IC /f IS If 
;ro.tn rate ina.c <ll 27.33 5.111 7.M /e I.ct /f 1.35 /f 
.....,act11n1W .,.,.. Ina c m 7 • 7 I 7 7 /e I 6 ff 9 I /f 

SIQIA LICllf lHO 1915 1917 lm lftl 

GDP: /na.c I 1n eilhan llDllarsl 1052 llO 796 132 /f .. 2 /f 
&raortn ratt /na.c <ll 6. 17 -15.33 -2.01 -1.00 /f t.ZO If 
Ptr C<1Plta /Nl.c I 1n llDllarsl 322.2 2CO.O 206.9 

lllVA: /na.c 11n ••I 111111 CID liars l 76 119 56 /e 59 If fiO If 
liraorth rate /na.c Cl> 1.U -tS.06 2.27 /e -0. 13 /f 1. 79 /f 
•nyfactyrnig snare /na c m 7 3 7 I 7 0 /e 7. I If 1 I /f 

S!Nl.IA lW 1'85 197 '"' lB> 

GDP: /na.c < 1n •1 I han CID liars l 1516 1726 111119 1171 /f 19CO /f 
&ro-th rate /na.c Ill 1.79 6.63 •.00 1.12 /f 3.16 /f 
Ptr C<IP•ta /na.c 11n CID liars: 296.3 269. 7 263.5 361.I If 

MYA: /na.c ''" •• n ion Clot ·rs· 91 76 
liraorth rate /'la.c Ill 9.17 7.55 
llnffgtY"l!IQ ll!lt' /ry c 1%1 5 7 •• 

spy 190 1915 1917 1"9 lftl 

GDP: /na.c (In ••lhan aollars1 10172 10022 10559 10010 /f 10210 /f 
Growth rate /na. c (1' 0.21 -1. 71 2.50 -0.21 If 2.00 /f 
Ptr cacnta /na.c < •n aonarsl SC4.5 459.3 456.5 

llYA: /na.c 11n ••11•11!! 11Dllars1 789 139 157 ,, 119 If 113 If 
Growth rate /na.c CI> 12.50 •.03 0.19 ,, -2.57 /f -o. 73 If 
l!!lnyf gt yr nia Sha!'I /ry c <iP 7 I I c I 1 /c I 2 /f I 0 ff 

Sll!WME 190 1915 1917 1919 1m 

GDP: /na.c < •n ••I hon aonars l 19'1 116 l80 /e 157 /f .. 5 /f 
Growth rate /na.c 11) -7.72 1.07 -0.09 /e -1.15 If -1.36 /f 
Ptr ::.01t1 /na.c I 111 CI01 lars> 2521.!i 2365.6 2273. 7 /e 

MYA: /na.c (tn 1111111111 CIOttarsl IC() 112 107 /e 97 If 92 /f 
Growth rate /na.c (%1 -10.52 6.45 -3.31 /e -4.99 /f -4. 74 /f 
l!lnyfactyr.nq wrc /na c Ill 15.5 126 12 I /e 11 3 /f 10 9 /f 

wnull! l"P 1915 ,,., 1919 lftl 

GDP: /n. ... < tn ••II •an C:Ollars1 543 623 164 706 If 725 If 
Growth rate tna.c <%> 2.11 3.00 2.50 4.00 If 2.IO /f 
,.,. c:ac>•ta /na,c: 11n dollars> 980. 3 935.4 917.4 

MYA: /na.c (1n ••lhan Cll'llarsi 119 142 152 /e 163 /f Ill /f 
Growth rate /na.c 1%1 11. 17 l.26 3.37 /e 3.12 /f 3.31 /f 
!ll!!l!factyrtna ll!lrt /na.c m 22.0 22 7 23.2 ,, 23 I If 23 2 If 

~or aourc:a. footnot• ll!d -ts - ·rectw11ca1 notes· at tlll 11191nn1fl0 Of 11111 Anne•. 
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JC!ljQ lHO 1915 1H7 '"' '"° 
GDP: /na,e (1n ••1hon 111111-) 1131 1047 1051 1120 1136 

&ro.tft ,.at• /na.c (%) -4,53 5,3"1 2.CIO 2.60 1,40 
...,. CIP•ta /na.c (1n CID1larsl 442.5 353.5 333.6 

MVA: /na.c (an •llhon 11D1larsl 79 74 71 ,. 72 /f 72 /f 
lirowtft l"at• ,,.. • c ( J) -3.19 4.IO 0,27 ,, 0.50 /f 0.03 /f 
...,,.ICt,,.•na l!W't 1y c m l 0 l I 6.l /1 65 /f 11 4 /f 

llMjA 191Q 1915 1917 190 19'J() 

GDP: /na.c (in •ilhon 11Dllarsl llO 90 76 ,, 17 /f 94 /f 
&rowt11 rate /na.c Cl> 15.11 5,37 -4.'4 ,, 7.50 /f 7 .00 /f 
...,. eaoita /na.c <•n 111111ars1 614,I 119.0 656.1 ,. 

llVA: Jna.c on ••Ilion e11111ars1 3 3 3 ,, 5 If 6 If 
Growtft rate /na,c <tl 21.44 6,26 1.01 ,, 17 ,61 /f 4,33 /f 
lllnufact ... 1119 l!!lre /ftl c IX! 53 35 4 6 ,, 6.1 /f 5 9 /f 

UGMl>6 1HO 1915 1HZ '"' '"° 
fiDP: /na.c 11n •Hhlll' oollrs> 2631 2711 2931 3193 3305 

&rowtft rate /na,c Ill -3,40 -5.50 4,00 3.50 3.50 
Ptr eaoua /na.c 11n CIDl 11rsl 201,0 179.5 177,0 

MVA: tna.c < 1n •i1 han oollarsl 109 110 121 ,, 135 /f 141 /f 
lil"Dwtft rate /na,c (ll 6, 10 -12, 70 5,40 /I 4,31 /f '·°' /f 
lllnufacturtna l!!lr« tna c m 4 I • 0 •.1 ,, 4.2 /f 4 3 /f 

IJ!ITED ARAI El!IMTES 19IO 1915 197 "" 19'J() 

GDP: /na.e (In •ilhon 111111¥1) 1t629 27036 22227 22180 2216() If 
&rowtll rate /na.e (ll 26,42 -2.39 5.50 1,00 2, 16 /f 
...,. eao1ta /na.c I 1n dllllarsl 29162,0 20012.0 15276.3 14496, 7 /f 

MVA: /na.c I 1n ••I hon 111111ars> 1131 2$47 26315 /e 3119 /f 3451 /f 
&rowtll rate /na.c <ll 64,17 -2.20 12,35 ,, 11, 71 /f 10,66 /f 
Mlnuhctur "!G Slllr« Ina c m 31 9 4 II 9 /C 14, I If 15.2 If 

YAllMDI U)IQ 1915 197 '"' 1990 

liDf': /na.c 11n •ii Hon oollars> 113 149 152 /I 170 /f '" /f 
Growt11 rate /na.c (11 -11.46 4.01 3,116 ,. 4,49 If 2, 76 If 
...,. eao1ta tna,c ( 1n CIDl lars> 961.3 1038.5 1002.6 ,. 

MY.A: /na.c < 1n •II hon GDllars> 3 10 16 ,, 25 If 32 /f 
Gro.rtll rate /na.c Ill 2•.!19 9.95 20.115 ,. 22,45 If 26,15 /f 

!l!i1nuf I ;urtng 11\are /Qi c !%! 3 0 61 IQ 4 II 14 l If II 1 /f 

VIET NM 1'1Q lH5 1917 lff9 lCJIJCI 

GDP: /na.c (In ••llton GDliars) 5390 7445 7123 1441 ,, 1736 /f 
Gro.rtll rate tna.c (%1 -4.11 1.20 2.10 4,27 If 3,42 ,, 
,.,. cap1t1 1na.c < 1n cro11ara1 100.2 124,0 124,I 121,5 ,, 

tf'tA: tna.c 11n •11111111 111111ar11 
&rowtll rat• tna,c <%> 
Ml!!uflCturing .,,.,., Ina c m 
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JEllEI! I !W IEPUILICI 19IO 195 l"Z I"' lftl 

liDP: /na.c <•n ••lhan CIDllarsl 2'711 •1tt .., ~ 52•1 
Growtft rate /na.c IU 3.15 Z0.37 •.ID •.00 •.OO 
...,. CIO•ta :na.c t '" e11111ars1 •1.1 IOl.9 137.• 11152.3 /f 

MVA: /na.c ''" ••lhan CIDllarsl llO •• 11157 /e 772 /f 131 /f 
Growth rate /na.c Ill 7.69 71.12 11.51 /e 1.3: /f 1.za 1• 
Mlnyf1Cturll!Q Slllrt , ... c m SI 11.9 14 I /e 15 3 /f 1& 0 If 

TQU QBtOC!l6TIC 190 l'JIS 1917 '"' lftl 

GDP: 1na.c tin ••lhan CIDllars> &U 192 772 /e m 1• •1 /f 
&rowtll rate /na.c IJ.> 14.71 -2.97 -4.11 /e 2.00 /f 4.00 /f 
l'er CIO•ta /na.c t•n e11111ars1 359.0 417.0 340.2 /e 32Cl.3 /f 

MVA: /na.: (lft ••lhllft CIDllars) 34 &2 6' I• 70 /f 73 /f 
&rowtll rate /na.c III -41. 12 22.41 •.159 /e 4.57 /f 4.53 /f 
l!!lnyf gtur U!Q Shirt /!!f c !1> 5 0 6.9 I 3 /e I 4 If IS /f 
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