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ABSTRACT 

Technology transfet and aras production in developing countries 

Saadet Deger and SOllllath Sen 

There has been a growing discussion in recent rears aDOut the 
increasing voluae of aras trade and concoaitant transfer of 
ailitarr-industrial technologf froa advanced industrial countrias 
to developing countries. rllis paper appraise:.. these issues in a 
relativelJ foraal fraaeM>rk and tries to analrse the iapact of de­
fence expenditure in the context of aras iaports. da.estic produc­
tion of strategic equipment, choice of appropriate techniques and 
technologf transfers. The authors show that. in spite of a few ad­
vantages. the overall costs of defence-related technologJ transfers 
aaf be YerJ high and scmeti•es possiblJ prohibitive for developing 
countries. The authors trf to quantifJ sa.e of the aagnitudes in­
volved. 

OYerall concentration. regional concentration and the growth of 
the parastatal sector in Tanzanian .. nuf acturing indu~trr 

II. S. Silver 

Regional and overall concentration inde1:es are specified for 
Tanzanian .. nufactaring industrJ daring 1967-1974 0 a period of po­
litical change froa re:iance on the private sector to 90re emphasis 
on the public sector. The implications of the parastatal sector 
for industrial concentration are assessed. Ini tia llJ. concentra­
tion bJ size increased, but. as large nationalized c019Panies 
(largelf in the region of the capital) grew less rapidlJ than ... 11 
private CQllPanies, overall and regional concentration fell. 

Why is countertrade thriving? 

Lrnn Eisenbrand 

Barter - the onlJ trading arrang ... nt available before the in­
vention of .oneJ - has recentlJ, as a result of the foreign e1:­
change difficulties of a growing nuaber of countries, becOlle re­
vitalized in the fora of countertrade, which includes near-90naf 
arrang ... nts such as courter-purchase and coapensation. These ar-
ro~g ... nts are discussed and their use and advantages assessed. It 
is argu~d that general trading coapanies are particularlJ well 
suited to take advantage of countertrade possibilities, and various 
e1:periences based on such institutions, including joint ventures, 
are discussed. It is concluded that countertrade plafs an increas­
inglr i11partant role as a cCJllPl ... nt to standard financing of in­
ternational trade. 

•· 
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Industrialization and eaploJ!!!nt generation in the service 
sector of developing countries: an appraisal 

Secretariat of UNIDC 

The paper exaaines the role of industrf and particularly that 
of the manufacturing sector in generating urban eaploJllent.. Kore 
specifically, it. reviews t.he recent. perforaance of aanufact.uring 
indust.rJ in generating eaplo,.ent in both developing and developed 
countries, describes the nature and extent of linkages between man­
ufacturing industrJ and t.he service sect.or, and assesses various 
industrial policies designed to accelerate urban tmploJllent gener­
ation. A .. jor conclusion of t.he studJ is that. t.he crucial contri­
bution of industrr t.o urban eaploJllent generation stems not only 
froa it.s direct eaplo,.ent iapact, but 110re iaporlaOtlJ from its 
indirect. and incoae-induced efforts coabined, through its extensive 
linkages vit.h various sect.ors of the urban t•conoaf, particularly 
t.he service sector, and through increasing demand for urban serv­
ices as per capita incomes rise. 

A statistical review of the world ~~dust.rial situation 1984 

Secretariat of UNIOO 

This annual review s11111aarizes in 14 tables and two figures the 
latest available statistics on industrial development in various 
groupings of developing and developed countrit-s. Data are giv~m. 
in some cases for selected fears and in others for all rears from 
1963 to 1984, on group shares in aanufact\.•ring value added (llVA), 
growth rates, structure of aanufacturing ~nd tr~de in manufac­
tures. The review shows, for exaaple. that the •nare of developing 
countries, excluding China, in world llVA continued to increase 
slightlJ in 1984 to an estimated 11.6 per cent, with, as in 1983, 
an increase in the share of Asia more than offsetting a decline in 
that of Latin America; that growth of llVA per capita increased i~ 
1984 in developing countries of Africa, Asia and Latin America and 
in the developed market economies; and that growth of llVA in the 
least developed countries has, since the 1960s, failed to keep up 
with population growth. 

i 
l 

I 
l . 

I 

croi 
tecli 
les 
rel1 
inci 
cont 
aat4 
•PP• 
qu'• 
1U1 
ele1 
dev• 
gra1 

glo 
an11 
de11 
pb 
6v1 
la 
tai 
ent 
Ca! 
~nt 

re1 

pa 
ut 
6c 
qu 
co 
un 



• that 
Kore 

1: man-

. ine in 
:sed in 
ca and 
in the 
~ep up 

' I 

! 

- 5 -

SOMKAIRE 

Transfert de technologies et Production d•araes dans les pays en 
dbe loppe!l!nt 

Saadet Deger et SOllllath Sen 

On parle de plus en plus depuis quelques annees du volume 
croissant du COllllerce d•anaes et du transfert concoaitant de 
tecbnologie ailitaro-industrielle des paJS industriels avances vers 
les pafs en deYeloppaient. Cet article contient une evaluation 
relativ-nt officielle de ces questions et un essai d• analfse des 
incidences des depenses consacrees i la defense nationale dans le 
conte11:te des iaportations d • anies. de la production interieure de 
aateriel d'equ\paient strategique. du cboix de techniques 
appropriees et des transferts de tecbnologie. Les auteurs 110ntrent 
qu•en depit de quelques avantages. les transferts de technologie 
liee l la defense nationale peuvent itre d"un coit global tris 
eleve. voire dans certains cas prohibitif pour les pafs en 
developpement. Ils s•efforcent de quantifie:- certaines des 
grandeurs en jeu. 

Concentration globale, concentration regionale et croissance 
du secteur para-etatique dans les industries aanufacturieres 

tanzaniennes 

II. s. Silver 

L'auteur presente les indices de la concentration regionale et 
globale dans les industries aanufacturieres tanzaniennes pour les 
annees 1967 l 1974, periode de reorientation politique OU la 
dependance l l'egard du secteur prive a cede le pas a l'octroi d'un 
plus grand r6le au secteur public. L'article contient egalement une 
evaluation de l' influence exercee par le secteur para-etatique sur 
la concentration industrielle. La concentration des entreprises par 
taille a c0111Dence par au~nter aais, du fail que les grandes 
entreprises nationalisees (surtout situees dans la zone de ·la 
capitale) ont connu une croissance 1110ins rapide que les petites 
entreprises privies, la concentration globale et regionale a 
dgreue. 

Pourquoi les ecbanges coapens8s sont-ils prosp!res ? 

Lynn Eisenbrand 

Les proble..s de devises.que connaissent un nombre croissant de 
pars ont rec .... nt revivifie le troc - seule forme de c0111Derce 
utilisable avant l'invention de la ~nnaie - sous la forae des 
echanges compenses, c'est-l-dir• des arrangements d'ordre 
quasi-110netaire, ccme les contre--acbats et les operations de 
compensation. L'article present• un exaaen de ces arrang ... nts et 
une evaluation de leur utilisation et de leurs avantages. On y 
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defend la these que les societes de comaerce general sont 
particuliereaent bien placees pour tirer parti des possibilites 
d'echanges coapenses et l'on ezaaine diverses experiences fondees 
sur l' intervention de ces institutions des i:oentreprises 
not&lllllent. La conclusion est que les echanges coapenses jouent un 
role de plus en plus iaportant en tant que compleaent des IBOJens de 
financeaent usuels du cOlllllerce international. 

Industrialisation et creation d'e!!plois dans le secteur des services 

des pa1s en developpe11ent evaluation 

Secretariat de l'ONUDI 

Dans cet article, on ezaaine le role de l' industrie et en 
particulier du secteur .. nufacturier dans la creation d'eaplois 
urbains. L'article passe plus specifiquement en revue les effets 
recents des industries .. nufacturieres sur la creation d'eaplois, 
dans les paJs en developpeaent c~ dans les paJs developpes; il 
decrit la nature et l' iaportance de relations entre les industries 
.. nufacturiires et le secteur des services et evalue diverses 
politiques industrielles visant a accelerer la creation d'emplois 
urbains. L'une des principales conclusions de l 'etude est que la 
contribution capitale de l'industrie a la creation d'eaplois urbains 
tient non seul..ant i ses incidences directes sur l 'eaploi, ma is 
aussi et surtout aux effets coabines - indirects, et induits par le 
biais des revenus - 1u'elle ezerce grice i ses liens considerables 
avec differents secteurs de l'economie urbaine, le secteur des 
services not1U111ent, et i l 'accroisseaent de la deaande de services 
urbains entraine par l'augmentation des revenus par habitant. 

ltude statistigue de la situation industrielle 110ndiale en 1984 

Secretariat de l'ONUDI 

Cette etude annuelle resume en 14 tableaux et deux figures les 
derniires statistiques disponibles sur le developp ... nt industriel 
dans ciivers groupes de pafs en developpeaent et developpes. Ille 
fournit des donnees - dans certain• cas pour quelques annees 
s81ectionn6es et dans d'autres pour chaque annee de 1963 i 1984 -
concernant les parts de ces groupes dans la valeur ajoutee 
aanufacturiire (VAii), les taux de croissan~~. la structure des 
industries .. nufacturieres et les echanges d'articles aanufactures. 
Ille -.ontre par exeaple que la part des pays en developpeaent moins 
la Chine dans la VAii 110ndiale a continue d'augmenter ligereaent 
en 1984 pour atteindre le chiffre esti.e de 11,6 f,, l'augmentation 
de la part de l'Asie a1ant, c~ en 1983, plus que co.pend la 
diainution de celle de l '.AMrique latine; que la croissance de la 
VA.9 par habitant •'Ht acdUde en 1984 dans las pays en 
developpeaent d'Afric;ue, d'Asie et. d'Aaerique latine et dans les 
pars dlveloppe' i econoaie de aa~che; et que depuis les annees 60 la 
progression d• la VAii ne suit pas l'accroiss ... nt d'110grapbique Jans 
les pars les aoins avances. 
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UTRACTO 

Transferencia de tecnologia 1 produccion de at"lll&aentos 
en los paises en desarrollo 

Saadet Deger y Somnath Sen 

En los ulti110s aiios se ha venido intensificando el debate 
sobre el creciente voluaen del coaercio de araaaentos J sobre la 
transferencia conexa de tecnologia industrial ailitar de los paises 
industrializados adelantados hacia los paises en desarrollo. En la 
monografia se evaluan estas cuestiones en un aarco relativaaente 
estructurado f se procura analizar la repercusi6n de los gastos de 
defensa en el contexto de las iaportaciones de aramaentos, la 
producci6n nacional de equipo estrategico, la elecci6n de tecnicas 
adecuadas J las transferencias de tecnologia. Los autores auestran 
que, pese a unas cuantas ventajas, los costos globales de las 
transferencias de tecnologia relacionada con la defensa pueden ser 
auf altos J, a veces, incluso prohibitivos para los paises en 
desarrollo. Los autores tratan de cuantificar algunas de las 
diaensiones del probleaa. 

Concentraci6n global 1 regional 1 creciaiento del secto~ 
paraestatal en la induslria manuf aclurera de Tanzania 

M. s. Silver 

En esla 110nografia se especifican los indices de coaceatraci6n 
regional J global de la industria manuf aclurera de Tanzania durante 
1967-1974, periodo ~e cambio de politic• caracterizado por el paso 
de la dependencia del sector privado a un aayor enfasis en el 
sector publico. Se evaluan las repercusiones del sector 
paraestatal en la concenlraci6n industrial. Aunque inicialmente 
auaent6 la concentraci6n ror tauiio, a medida que en las grandes 
empresas nacionalizadas (principalaente en la regi6n de la capital) 
se registr6 un creciaiento menos ripido que en las pequeiias 
empresas privadas, disainuf6 la concenlracion global J regional. 

iPorgue est& erosperando el comercio de c'lapensaci6n? 

Lfftn Eisenbrand 

El trueque -unica 110dalidad de intercaabio existente antes de 
que 18 inventara el dinero- 88 ba revitalizado ulti1DU18nte, COllO 
resultado d• las dificultades en .. teria de divi1a1 a que se 
enfrenta un nU..ro creciente de paises, J ha adoptado la forma de 
ce>11erclo de compensaci6n, que incluye arreglos de cuasidinero como 
la retrocoapra J la compensaci6n. In la monografia se exaainan 
estos arreglos J se eva16an su utilizaci6n J sus ventajats. Se 
afiraa quR las eapres•• c011erclales general•• se encuentran en 
condictones e~peclaJ .. nte fav~rables para ~eneficlarse de las 
posibilidades del cOllercio de coapensaci6n, 1 se analizan diver••• 
Hperienclas de eH tipo de inst.ltuclones, incluidas las •presas 
conjunta1. Se llega a la conclusi6n de q~e el comercio de 
C011pen1aci6n de1eapeia un papel cada vez aa1 iaportante cOllO 
compl ... nto de la financiaci6n tipica del comerclo internacional. 
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La industrializaci6n J la generaci6n de empleos en el sector 
de los servicios de los paises en desarrollo: evaluacion 

Secretaria de la OHUDI 

En la aonografia se exaaina el papel de la industria J, en 
particular, el del sector aanufacturero en la generacion de empleo 
urbano. En concreto, se analiza el d~seapeio reciente de la 
industria aanufacturera en la generacion de eapleo tanto en los 
paises en desarrollo como en los paises desarrollados, se describe 
la naturaleza J el alcance de los vinculos entre la industria 
manufacturer• J' el sector de los servicios, J se evaluan diversas 
politicas industriales destinadas a acelerar la generacion de 
eapleo urbano. Una de las conclusiones principales del estudio es 
que la contribucion bisica de la industria a la generacion de 
eapleo urbano se debe no solo a su repercusion directa sobre el 
911Pleo, sino, aspecto que es llis iaportante aun, a la coabinaci6n 
de sus actividades indirectas e inducidas por los ingresos, 
mediante sus aaplios vinculos con div6rsos sectores de la economia 
urbana, especialaente con el sector de los servicios, J mediante la 
creciente deaanda de servicios urbanos a aedida que auaentan el 
ingreso por babitante. 

Reseia estadistica de la situaci6n industrial mundial, 1984 

Secretaria de la OHUDI 

En esta reseiia anual se resumen en 14 cuadros J dos figuras 
las estadisticas mas recientes de que se dispone sobre el 
desarrollo industrial en diversas agrupaciones de paises en 
desarrollo J paises desarrollados. En algunos casos se 
proporcion~n datos para aiios seleccionados J, en otros, para todos 
los anos coaprendidos entre 1963 J' 1984 sobre la participaci6n por 
grupos en el valor agregado industrial (YAI), las tasas de 
creciaiento, la estructura del sector manufacturero J el comercio 
de aanufacturas. De la reseiia se desprende, por ejemplo, que la 
participaci6n de los paises en desarrollo, e1:cluida China, en el 
YAI mundial continu6 aumentando ligeramente en 1984 hasta alcanzar 
el ll,6T., habiendose registrado, al igual que en 1983, un aumento 
de la participaci6n de Asia que compens6 con creces la baja 
registrada en la part.icipaci6n de America Latina; que el 
creciaiento del YAI por babitante aument6 en 1984 en paises en 
desarrollo de Africa, Asia J AID8rica Latina J en las economhs de 
.. rcado desarrolladas; f que, desde el decenio de 1960, el 
creciaiento del YAI en los paises 1118DOB adelantados no ha estado a 
la par con el crecimiento demogr,fico. 

• 
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TECHNOLOGY TRANSFER AllD ARMS PRODUCTION IN DEVELOPING COUNTRIES 

Saadet Deger• and Somnath Sen•• 

Introduction 

There has been growing concern in recent fear• aaong di•araa­
aent anal1sts regarding the icreasing volume of aras trade and the 
related transfer of ailitarr technologf from sdvanced indu•trial 
countries to developing countries. The mechanics of tbe inter­
national trade in arms is well docuaented (1). Recent studies have 
generallJ eapbasized tbe political and securitJ aspects of tbe 
matt.er (2, 3). On tbe other band, Sen and Saith (4) bave shown bow 
important economic issues relating to aras sales can be aodelled 
within a formal fraaewort. Tbe eapbasis in aucb of the wort aen­
tioned above is on the supplier countries and tbe analrsis focuseD 
aainlf on the sellers of armaaents. In this paper we concentrate 
on the recipient developing countries and analrse the iapact. of 
defence expenditure in the context of arms iaports, domestic pro­
duction of strategic equipment and technologf transfer•. 

Developing economies absorb the major share of inter.netional 
arms imports, accounting fer 69 per cent :>f the total during the 
period 1977-1980 according to estimates of the st.ockhola Inter­
national Peace Research Institute. Moreover, the current trend ls 
for developing countries to buy new and relatively modern weapons, 
as noted bf the Institute: "The current aras trade registers -
covering major weapons on order or being delivered in 1981 -
identify appro:a:imatelf 1,100 separate arms tran•fer agreeaent.•. 
Ninetr-f our per cent of these contracts are for new weapon• 
srsteas, ~ per cent are for second-hand weapons, and 4 per cent are 
for refurbished weapons" ( (1), pp. 176-177). Further, the 1970s 
have seen a relativo decline of militarr aid as a conduit of ara• 
transfers. Armaments now tend to be bought bf developing countries 
rather than given free or on concen ionary terms. Coupled wl th a 
large rise in the volume of trade, as well as the escalating co•t 
of equipment, the concomitant foreign exchange and other oppor­
tunitJ costs for developing countries are considerable. 

•eirltbect College, University of London. Saadat Deger's 
research was financed by the Bconoaaic and Social Research Council 
of the United Kingdom of Great Britain and Northern Ireland and the 
Ford Foundation Fellowship Program in Combined soviet/Bast European 
and International Security Studies, adllinist.ered by Coluabia 
University in the United St.ates of America. An earlier version of 
this paper was read at the Seventh World Congress of the Inter­
national Economic Association. The authors are grateful to Ron 
Smith for c01m1ent1. 

••Department of Economics, University of Blrw.l~ghasa. 
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Hand in hand vi th final products. there is a growing deaand 
for ailitarr-oriented technologf. This is a relativelf nev aspect 
of the problem and needs further investigation. When it bec011es 
politicallf difficult to supplf actual weapons, recipient States 
aight be conter.t to receive technological aid whose iaplicatlons 
are different from those of a straightforward aras sale but can 
still be quite iaportant. For example, the Uni~ed Stat.es of 
America has found it difficult to give araaaents to China but has 
aaint.ained a steadf flov of dual-purpose technologf and defence­
relat.ed aaterials. Licensed production has becoae aore iaportant 
in recent rears as third world countries have gone in progressivelf 
for iaport-substituting industrialization. A case in point is a 
contract. concluded bf Turker vith the United Stales, under which a 
new plant lo build aililarr helicopters would start licensed pro­
duction vilhin one JP.er of conclusion of the contract, have 30 per 
cent indigenous coaponenls in another rear and increase to 80 per 
cenl indigenization in five fears time. The Indian State corpora­
tion Hindustan Aeronautics Ltd. has built over 200 helicopters 
(originallf French) since 1965 and is constructing a local versioft 
of earlier fighter aircraft built under license froa the United 
~ingdom of Great Britain and Northern Ireland and assembling 
fighter ai:c1aft from kits licensed bJ the Union of Soviet 
Socialist Republics. Nigeria has recentlJ ordered a coaplete fac­
torf froa Austria to produce tanks and tank deslrorers. These 
exaaples help to shov that a large number of countries at various 
stages of doaestlc industrial and technologic•l developaent are 
trring in various wars to produce their own weapon sJsleas based on 
international lechnolog, ClearlJ the process of technology trans­
fer needs to be analrsed carefully. 

Though accounting for only a saall share bJ world t.tandards, 
developing countries have themselves entered the export market for 
aras. Brazil is the classic exaaple of a countrr which vigorously 
pronaotes ar11s exports and has a thriving indigenous ailitary indus­
try based parllJ on expanding exports. Other countries are follow­
ing the tl"end and there is little doubt that developing countries 
will increasingly compete in world markets lo sell their arma­
ments. An interesting new feature is the entrJ of transnational 
corporations in this field. The recent decisions by firms in Italy 
and Brazil to pool resources to produce strike fighters (1) may 
simply be an earlJ signal for aanf aore such developaenls. 

International transfer of ailitary technologf takes aany 
foras. The most iaportant is of course the world trade in 
weapons - the final product. But dOll8stic production in developing 
countries has also grown in iaportance, particularlf in recent 
years. Their activities range froa multinational subcontracting 
for components to production in the fora of assembly or aanufacture 
of anas under licence. Foreign direct investment is exceptional 
for obvious reasons. Aras production has also been incorporated 
into dOll8stic ind· •trialization strategies. Thus India, in pur1uit 
of import-substituting industrialization, has att .. pted to be 
relatively 1elf-sufficlent in arms, while Brazil, bJ fo1tering 
export promotion, ha• been as successful in selling aras to devel-
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oping countries as in other c~rcial activities. The inter­
relationship between technologf transfer, .. nufacture and iaports 
ls therefore quite coaplex. 

Three issues have attracted .. xiaua attention. The first con­
cerns the social welfare gains (and losses) arising froa araaments 
requir888nts, including iaports, d011estic production and .. asures 
taken in response to possible eabargoes in a securilJ crisis. The 
second deals with appropriate choices of techniques lhat aras 
industries face in developing countries and the impact of tech­
nologf transfer on thea. The third relates to the need to analJse 
the iaport costs and growth effects of technologf and aras pur­
chases. The first issue is predoainantlJ political and strategic, 
based on the concepts of securitJ and threat. The second and third 
issues are, respectivelJ, technological and econoaic. In view of 
the scope and coapled tJ of lhe issues, onlJ the last two can be 
covered within the confines of this paper. Section:. A and B 
analfse the lopics in a relativelJ fol"ll&l fashion. The final sec­
tion concludes with a heuristic description of lhe impact of •ill­
tarf technologJ in general. An annex related to section A presents 
a •athematical model of technologf transfer in the ailitarf sector. 

A. Military production _and choice of techniques 

llilitarf production in developing countries, its effect on 
other industries and the related concept of choice of appropriate 
techniques will be dealt with in this s~ction. There are two aajor 
•thods bJ which developing countries .. J become aras producers -
either through subcontracting under licence froa industries in 
developed countries or through achieving greater self-sufficiencf. 
The latter .. thod will be onlJ partiallJ successful, however, and a 
substantial proportion of both final products and intermediate 
goods will still have to be i•ported. Both •thods thus involve 
foreign exchange costs which will be anal1sed more fullJ later. 

Even if the technologf is fullf imported and t:1e boae countrJ 
has no direct control over it, anf form of doaesli~ production of 
arms should have SOiie beneficial spin-off effects. The dlss .. ina­
tion of lnforaation and the fruits of technological progress, 
though restricted to defence-related activities at the beginning, 
should ultiaatelJ trickle down to civilian industrial sectors. The 
underlJing reasons for the installation of arms-.. nufacturing units 
under licence an si•ilar to those which give rise to civilian 
products. The attraction of low unit labour costs, the incentive 
to sell the finished product to the developing countrJ involved or 
to re-export it to other developing countries, i•port restrictions 
on finished products, tax holldafs and other related advantages 
have all c011blned to give a strong i•petus to developed countries 
to set up ailitarf production units in aanJ third world econe>11ies. 
Under these circuastances, there could be a rea:ronabla spread of 
technical know-how, training of local skilled personnel, under­
shndlng of industrial processes which can be used in civilian 
sectors and a growth in dual-purpose technology. 
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However, the benefits have mostly been nullified since ulti­
mate control lies vi th the manufacturer in the developed countr:: 
Given the vast cost of research and development and the highlJ 
secret nature of military technology, the spin-off fro• these sec­
tors has not been as great as would be expected from civilian prod­
ucts. As Lock and Wulf l>l)int out, "The control of the technologies 
involved remains to a considerable degree outside the countrr and 
only a very liai ted research and development capacl tr ls created 
locally" ((5), p. 50). The lack of any viable control bas been the 
main reason why technology has not been adopted to suit local 
conditions and its spread has been restricted to enclaves of tech­
nical progress without lnterconnectlons with the rest of the indus­
trial structure. 

Another group of countries (Argentina, Bradl, India, Israel 
and others) have tried to pursue a more independent policJ in arms 
production and technology use, which in turn is related to their 
overall planning strategJ. Kost of these countries are relativalJ 
large and have an industrial base on which defence production can 
be built. TheJ are not heavily dependent on a few cash crops or 
exportables and have access to reasonable amounts of foreign 
exchange. The constraints on skilled personnel are less rigid 
compared to most developing countries, and the infrastructure 
(mainlJ in industrial zones) is sufficient. 

Domestic arms manufacture has been motivated bJ the desire for 
substantial foreign exchange savings, reductions in unit costs, 
military research and development with civilian spin-off, creation 
of aggregate demand for the rest of the economJ and inter-industrJ 
demand creation tf!rough backward and forwards linkages. llanJ of 
these countries h::.ve co-ordinated their defence production policJ 
with import-substitating industrialization and thus tried to gain 
some measure of internal consistencJ. The initial tachnologf ls 
often imported but the final goal is complete self-sufflciencJ. 

There can be no doubt that within the narrow confines of 
militarJ production, these countries have done rather "'811. In 
::pite of criticism of their performance from some analysts (5), 
most indicators de1110nstrate the initial success of the strategy. 
Clearly a lot remains lo be done before complete self-1ufficlency 
is achieved, but the in i l i al teething troubles seea to be ov9r. 
Stockholm International Peace Research Institute data (1) demon­
strate unequivocally that 1ome developing countries not only an 
producing their ovn basic weapon1, but also have started to export 
th... A pertinent ex .. ple ••Y be noted here: "In 1981, Bradl 
1tarted deliveries of the Zingu trainer/light transport jet to the 
Franch air force" ((1), p. 188). We think that this is indicative 
of the strength of third world arms production per se. 

However, the optimistic expectation that the spin-off frOll 
arm• industrie1 will permeate the rest of the economy reaains 
unfulfilled. There i1 little evidence to support the much-vaunted 
effective deman~ argu111ents. Kennedy (6) and WhJnes (7) set out a 
large number of reasons whJ allitary production will create high 
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interindustrial spin-off. but there seems to be little impetus in 
this direction_ Instead of general coaments. a brief case-study of 
India will clarify the problems involved. 

Economic spin-off from the domestic production of arms in 
developing countries takes essentially two forms - creation of 
effective dem•nd for underemployed industrial capital (or un­
utilized capacity) and technical progress through a shift in the 
production functici. The Indian case may exemplify whether such a 
spin-off exists or not. The choice of India is not fortuitous. It 
is becauEe in India, econoaic spin-off from the military is intui­
tively expected lo have a positive effect. Since the early 1950s, 
India has consistently followed a policy of self-sufficient indus­
trialization, import controls and the expansion of manufacturing 
activity. Simultaneously, in spite of accepting ailitary aid, it 
has aade determined efforts to produce armaments within the countrJ 
and to achieve near self-sufficiency in all but the most sophisti­
cated 11ilitar1 hardware. Given this parallel growth in civilian 
and military industrialization. it is . natural to expect that lf 
spin-off does have a positive efiect. it will be clearly reflected 
in the Indian case. In other words, if empirical analysis shows 
the existence of beneficial spin-off effects, we should not be sur­
prised. On the other hand, if we do not find such evidence for 
India, then we have a counter-intuitive result and will have to 
accept that the beneficial consequences of spin-off have been 
vastly overestimated. 

Previous studies (8, 9) seem to indicate that Indian indus­
trialization has benefited from military production and transfer of 
technology. The general consensus is that in spl te of teething 
problems, the Indian economy and industry is in a unique rosition 
to gain substantiallJ from economic spin-off from the military. It 
ls plausible that the doctrine of self-sufficiency in both domestic 
industrialization and military production would have helped and 
reinforced both sectors. 

However, we have recently conducted an econometric investiga­
tion (10) which shows that both defence spin-off for major Indian 
industries and the evidence for its existence are very weak. We 
selected the industries most likely to benefit from military 
industrialization, namelJ iron and steel, non--ferrous m•tals, metal 
products, electrical and other machinery and transport equipment. 
An empirical test wa1 then conducted to 1ee whether aggregate 
defence spending gave a positive 1timulus to the output (value 
added) of these indu1trles or not. Given that Indian industrJ has 
often suffered from excess capacity, military spin-off and multi­
plier effects from demand creation should have demon1trated a 
1trong positive effect. Nevertheles1, we found scant evidence that 
such interindustrial stlmulUI exists. Thus the emphuil on spin­
off in the military literature seems to be misplaced. 

We now turn to the related question of choice of appropriate 
technique• in the militar1-indu1trial complex and the special prob­
lem• of developing countriH. The major difflcultr faced by the 
producers here l1 the rapid rate of technical progre1s and the high 
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degree of obsolescence that are characteristic of defence-oriented 
technologJ. Further. the degree of substitutability between fixed 
factors and output may be liailed both before and aftgr investment 
embodJing technological change. In the academic literature this is 
called the claJ-claJ model [11). The detailed technical issues are 
relatively coaple:r and are best understood in the context of a 
formal model which captures the elements of such a technology. 
This is discussed in the annex to this paper. 

The salient features and a few conclusions of the mathematical 
model aay be briefly noted at this stage. The main focus is on 
technical change. This is assumed to be exogenous. as in the case 
of a developing countrJ importing arms or t&chnology from abroad 
with little control over its design. Technical progress increases 
the quality of the machine or capital stock which is used in con­
junction with labour to produce the requisite output. Various 
interpretations of aachine (capital stock) and output are pos­
sible. We discuss two of the•e later. Further. technological pro­
gress is lat~ur-augmenting. thus its incorporation makes labour 
aore efficier:c. The date of construction of the machine embodies 
its technology. thus the later the date and more recent the vin­
tage. the better the qualitJ. A crucial distinction is made 
between the physical and economic lifetime of machines. Even if 
the aachine is capable of producing output. it may not be profit­
able lo do so after a cert•in tiae period, teraed the econoaic life 
of the capital good. It determines the rate of economic 
obsolescence and the point at which the machine. even though 
physically productive. ls discarded. Both of these are major 
decisions in industrial aanag~ment. 

The aechanics of the 111<>del are quite general, but it can be 
readilJ translated to the ca&e of the use and production of arma­
.. nts in tvc major ways. The first interpretation is straight­
forward and relevant to any production process at the macro­
econoaics level. We can conceive of the aggregate output of anns 
being produced by the total capital stock and labour, with tech­
nology being imported froa abroad. This is a reasonable assumption 
for quite a few developing countries. All the results that follow 
in the annex can then be interpreted in a standard fashion. 

A second way of looking at the model is more interesting and 
takes a micro-economics perspective. Consider the output of the 
defence technologJ as an index of the effectiveness of a weapons 
•J•tea, for exa11ple. the number of bombs that an aeroplane can 
carry. The bomber is the capital stock used to generate the 
above--mentioned output. Labour is measured in man-hours and tech­
nological progress implies fever man-hours required to carry the 
sa.e destructive cargo. Later vintages are aore efficient than 
older ones in the sense that fever man-hours of flying tiM is 
required to have the same effectiveneu as before. Technological 
obsolescence implies that aeroplanes currently being used have 
vintages vhir.h do not exceed the econot1lc llfetiae. Thus if the 
econoal c 1l f etiae is 20 years. then in 1984, bombers bu l lt frOftl 
1964 to 1984 are being used, earlier ones having been discarded. 
The rate of technical progress ls given by the state of the art in 
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military technology, which aay be transferred to developing coun­
tries. Thus we have a case of technology transfers from developed 
to developing countries in the fora of al"llls iaports. 

Note that our model does not conflict with the widely held 
view that developing countries transfer second-hand techn!llogy in 
armaments. The concepts of .. bodiment and vintage still remain, 
the only difference being that ar. earlier span of technology is 
being used rather than the most r-ecent one. When current tech­
nology is imported the implications follow the same pcttern. The 
most important point is Uaat the technical progress parameter ls 
given from outside the systea. This is Cflrtainly true for aany 
developing countries which have to import machinery or final prod­
ucts in the armaments sector and have no direct control over 
research and development. 

What sort of conclusions can be drawn ft"om the model? The 
annex provides two, but others are also possible. Let us concen­
trate on the economic lifetime of the machine. It can be demon­
strated that the higher the rate of technical progress, the greater 
the eco:iomic lifetime of machines chosen by the optimidng agent. 
Thus better-quality machines have lower rates of economic obsoles­
cence. 

This has implications for developing countries wishing to buy 
armaments and transfer technology from possible alternative 
sources. It pays to buy better technology vi th higher rates of 
technical progress, since longer-lasting aachines, and hence less 
obsolescence, are economi.:ally beneficial. Obviously other con­
straints such as total costs and foreign exchange will also have to 
be taken into account. But if o~e is interested in the pure cost­
benefi t analysis of arms and machinery purchase, then it is prefer­
able to buy the best technology. Thus the Saudi Arabian decision 
to import advanced air c0111nand systems frOlll the United states of 
America is an example of rational choice, provided the soclo­
political or absorptive capacity constraints are ignored. 

A second result (given by equation (30) in the annex) ls also 
interesting. The higher the proportion of total strategic expendi­
ture on capital stock, the lower will be the economic lifetime and 
the faster the rate of obsolescence. This ls because a higher 
capital expenditure increases the quality of aachines by the 
addition of never vintages. This in turn leads to older machines' 
becoming quickly obsolete. The former Shah of Iran found to his 
cost that the more he spent on machinery and equipaent the shorter 
was the span of economic return froa armaments arid the quicker 
their obsolescence. Thus substantial resource ~oats would be 
attached to quick transfers of technology, and developing countries 
must be careful to avoid overkill (both military and economic) in 
their arms progra11111es. 

The foregoing discussion has concentrated on micro-economic 
aspects of choice of techniques within the narrow confines of 
defence production and arms purchases p~. One aust also con­
sider the implications of defence-.ortented technical progress in 
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the contex\.. of the whole t:conomy, particulat"ly in terms of the 
available supply of factors of production. It is well known that 
most technological progress limits the degree of substitution 
bet~een inputs. We have already discussed an abstract example, the 
cla~-clay model. Now consider another case where there is perfect 
substitution before technical progress but none after. BJ analogy 
with the previous terainology, this is called the putty-clay 
model. Consider a military technology where output (D) is produced 
by two factors, capital (l) and labour (L). Suppose that prior to 
technical change, there is a higher possibility of substitution 
between l and L, so that D can be produced by a widely differing 
range of the capital-labour ratios. The isoquant (AB) in figure I 
represents current technology. 

Figure I. Technical change and the capital-labour ratio 
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A rich country with higher capital and labour endowments will 
choose to produce output at 11 , with slope CD giving the wage­
rental ratio. Thtt factors in use wi 11 be 11 and L1 . A poor 
country with a lower wage--rental ratio will produce at IE2, using 
more labour LP and less capital IP. 

Now consider a type of technical progress which shrink• 
substitution po11ibilities to a bare ainiau• ·· in our H&11ple let 
the production function become L-shaped (no substitution). Since 
the rich developed country is generallJ assumed to be the source of 
technological innovation in allitary equipment, the new hoquants 
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will he like GE,H. As is cle~r from the figure, this technolo~y is 
extremely inappropriate for the importing developing country, since 
it involves using more capital per unit of labour. Thus to pre­
serve employment at level Li>• the capital stock must be increased 
substantially, otherwise there will be unemployment. Inappropriate 
technology is obviously the bane of developlng countries, and this 
is particularly crucial in military-oriented fields where technical 
progress is faster, often has to be imported without control and 
can involve massive resource costs, particularly of inputs which 
are in short supply. 

The theoretical disl·ussion above pinpoints the salient fea­
tures of military-oriented technology transfer and choice of fea­
sible techniques b7 developing countries. From a purely strategic 
point of view, it aay be optimal for developing countries to choose 
the most efficient technology. However, growing expenditures on 
new vintages will, by increasing obsolescence, make resource costs 
pl'ohibithe. The aacro-economic costs of inappropriate technology 
will also have to be considered. Labour-surplus developing coun­
tdes might be saddled with highly capital-intensive methods of 
production leading to a choice of techniqces incompatible with 
endowments and factor prir.e ratios. Thus, even though technology 
transfer might have some general beneficial effects, the costs will 
be extremely high. The analysis has thus far concentrated on 
domestic resource utiliz.ation and costs. However, implicit in the 
discussion remain3 the fact that most defence tec~nology is impor­
ted, even by economies which have adopted strategies of import­
substituting industrializ.ation. The major expenditures will have 
to be covered with foreign exchange, and this exteneral constraint 
may have overriding importance. We t~rn to this issue in the next 
section. 

B. Import costs of technologJ and armaments transfer 

It was noted in section A that most developing countl'ies 
import substantial quantities of armaments either as final products 
or as intermediate goods which are used for licensed production. 
The few economies which have opted for self-sufficiency are sli 11 
in an early stage of evolution and will have to import tor· 
defence-oriented colllllOdities in the foreseeable future. Clear f 
the fcreign-excbange costs and the external constra i r.ts are impor­
tant considerations in technology transfer. 

To understand the implications and growth effect of military­
related imports we can construct a simple empirical model. Let 
total imports (I) be divided into imports of consumption goods 
<Re>. intermediate goods needed for invesllllent <•r> and mil­
itary products (IK). Thus 

(1) 

AHumlng proportional import functions for each constituent part, 
we have: 

Re '" aY 
( 2) 
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Rt = ~I 
(3) 

Rtf = ·,H 
(4) 

where Y is grou domestic product. I total investment, H military 
expenditure and (et, 3, y) > O. Then Cl) becomes: 

R = ,y + SI + rH 
(5) 

Altern~tively. dividing by Y we have: 

r = ·l • ei + ya 
(6) 

where lower-case letters denote shares in gross domestic product. 

Now consider the case where all military imports (RH) are 
diverted to the import of comodities needed for~ investment. If 
new investment after this diversion takes place is l, then we have: 

(7) 

or 

(8) 

Since the previous investment I was equal to Ry/;_ from (3), the 
additional investment that can be generated is: 

I = I - I = ~If (9) 

Dividing (9) by Y we get: 

I/Y ( ~/Y) If = (yH/Y) /f. = ym/ 3 
(10) 

The growth effect of this investment is thus: 

/.Y/t.K · I/Y = ym/f. · t.Y/tX = ymNv (11) 

where v is the i ncreaaental capital-output rate :\I./ .w. 

Equation (11) gives the effect on growth of the econoaay (.'.Y/Y) 
when all military imports are diverted to investaent or inter­
aediate goods imports. This is clearly a hypothetical situation 
unlikely to oe realized in practice. However, the analysis will 
help to identify the S(.rt of magnitudes involved in coating for 
military spending and technology and aras transfers, and thus serve 
as an useful indicator. 

It may be pointed out that the model implicitly assumes that 
the diversion away from milltarJ imports will only benefit the 
investment sector. while the import of consU11ption goods r .. aina 
the same. This assumption may not in fact hold true. Th• model 
also assumes that import diversion will not affect the overall mi 1-· 
itary burden <• ,. M/Y). which remains at the .... level. Thia la 
unrealistic, and it may be expected that t.he hypothHis of a cur-
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tai lment of imports will mean the release of some complementary 
resources on the domestic front for civilian us~. The latter will 
increase growth rates. As a first approximation we assume that the 
two effects will cancel themselves out. Thus the final growth 
effect will be given bJ (11) only. provided all militarJ imports 
can be eliminated. 

Using time series averages for a large cross-section of 50 
developing countries*. the import equation (6) was estimated in its 
most basic fora. without &DJ additional exogenous variable. The 
estimates are as follows: 

r : 0.34 + 
(0.55) 

0.88i ... 
(2.84) 

R2 = 0.1811 s.e. = 9.29 

0.46• 
(1. 54) 

(12) 

(where s .e. is the standard error and time values are in paren­

theses) 

The low n2 value of the empirical import equation (12) is 
not surpr1s1ng. This being the basic fora. any relevant additional 
exogenous variables. such as terms of trade and policy du111111ies. 
would improve the fit. However. our primary interst is not the 
goodness of fit but the coefficients relating in particular to 
military transfers. With regard to the coefficients of relevance, 
both S and Y are positive and significant. 

The growth effect of defence-oriented import dive~sion is: 

-g = {)m/Sv) 
(13) 

The average value of m is 4.5 per cent in our sa•ple set. similarly 
v iii 3.08. From (12). S ~ 0.88 and y = 0.46. Thus at mean mil-

*The data set covered a cross-section of 50 countries, each 
data point being an average for the period 1965-1973. The coun­
tries were: Algeria. Argentina, Brazil, Buraa, Chad, Chile, 
Colombia, Costa Rica. Dominican Republic, Ecuador, Egypt, 
El Salvador, Ethiopia, Gabon, Ghana, Greece, Guatemala, Guinea, 
Honduras, India, Indonesia, Iran t, Iraq, Israel, Jordan, lenya, 
Libyan Arab R~public tt Malaysia, Mexico, Morocco, Nige=ia, 
Pakistan, Peru, Philippines, Republic of lorea, Republic of 
Viet-Naattt, Saudi Arabia, Singapore, Somalia, South Africa, Spain, 
Sri Lanka, Sudan, Syrian Arab Republic, Thailand, Tunisia, Turkey, 
Uganda, United Republic of Tanzania and Venezuela. For data on the 
military burden, see (l), various issues; for all other data see 
(12). 

trormer n ... of the Islamic Republic of Iran. 
ttFonMtr n ... of the Libyan Arab J .. ahiriya 

tttFonMtr n ... of the southern part of Viet Naa before its 
reunification. 
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itarf burden, the growth effect is: 

g = 0.76 

It is ciear that the estiaated value of g -= O. 76 is substan­
tial, given the average growth rate of 6 per cent in the SO coun­
tries saapled. In other words, g = 0. 76 is the amount by which 
growth is being depressed by the Qresence of military imports in 
the cross-section of developing countires. If all military imports 
were stopped, then growth would ris~ by g = 0.76. This is 
extremely high by any standard and constitutes a severe developll'!ent 
burden to the economy. 

Previous literature in thr. field bas given heuristic accounts 
of military import costs by suggesting that defence expenditure 
reduces imports of essential co111DOdities for development as well as 
stiaulating demand for intermediate goods. The foregoing model is 
an attempt to formalize the discussion and show rather precisely 
how much growth is affected by ailitary aras and technology trans-
fers. 

C. Conclusioras 

Arms imports, local production of defence-related equipment 
under licensed contract and domestic manufacture of complete 
weapons systeas all contribute to the transfer of technology from 
developed to developing countries. The technologicaJ linkages with 
other sectors of the economy, the spin-off effects of defence prod­
uction, faailia!'ization with new techniques, adaptation to local 
conditions and the spread of skills are possible benefits that such 
a technology transfer might produce in the third world. Since 
ailitary technologies are products of a high level of sophi.stic•­
tion and are often at the frontiers of research and development, 
the po81ible spin-<'ffs are i .. ense. In particular. dual-purpose 
technology, in which basic research conducted for military purposes 
hH a substantial impact on civilian productivity, can be at the 
vanguard of technological progreBB in developing countries. For 
example, it h thought that in India the foundations for advanced 
research in the areH of nuclear energy, space and sate 11 i te pro­
grames and the electronics industries were laid during the 1960s 
principally as a response to strategic developments (9). The 
recent progress aade bf Indian scienti,ts in these fields have bad 
sizeable civilian benefits and positive growth effects, which would 
not have been possible without the 1timulus from defence. ~uznets 
rightlJ points out "The effective search for new knowled~e and for 
its exploi talion in the production of goods for peace-type uses, 
1erved in good part al10 war purposes - because of the techno­
logical affinity between the two. Reciprocally, some of the search 
for new knowledge and for its exploitation 1pecifically for war 
purposes was of use for peace-type production" ((13), p. 4?.4). 

However, as we have prevtou1ly noted, the idealized ~erception 
of tec,1nology transfer and spread over the econoay has rarely 
aaterialtzed as expected, for a number of reason•. Fir1t, the 
technology adopted bJ the defence sectors 11&J be far too advanced 
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for the rest of the economy. which would therefore not be enthusi­
astic about applying the new aethods. Secondly. the imported or 
even partially adopted technology may not be suitable for the 
factor endowm~nts of the economy and thus would not be appropriate 
from the point of view of comparative advantage. Thirdly, strate­
gic technology would be kept secret and not be allowed to spread to 
civilian production. Fourthly, military projects are sometimes 
necessary for security reasons only and thus may not be able to 
generate high profits in commercial production. They may therefore 
be insufficiently cost-effective in a competitive market environ­
ment and r~latively useless for private enterprise. 

For the least developed countries :::i..hout: an industrial base, 
defence production, for obvious reasons, is not relevant. It has 
been argued that exposure to arms and its concomitant technology 
vi 11 change their perception of technology. Attitudes are impor­
tant in a developing society and clearly any exposure to machines 
and mechanized equipment brings soae benefits. However, it is dif­
ficult to believe that this will be of iamense help, and from a 
purely cost-benefit point of view a tractor may be f~r superior t~ 
a tank as a source of learning by doing. 

Finally, the largest single obstacle to technology transfer 
through military channels remains. Given that many ~~•eloping 

countries are currently suffering from balance-of-paymencs deficits 
and inlern•tional indebtedness is rising fast, the foreign exchange 
costs of imported military goods and technology seem to be of 
crucial importance. As our calculations in section B show, the 
growth cost of military imports through foreign exchange con­
straints are high. Even if domestic resources are available, 
foreign exchange constraints are potentially more restrictive and 
difficult to cope with. Under these circumstances, military tech­
nology and arms may be far too e:.pensive for the developing economy. 

To sum up, the analysis presented in this paper shows that 
there may be some advantage in defence-related technology trans­
fers, particularly when military connitments are binding for exo­
genous reasons. However, from the point of view of potential 
inlerindustrial spin-off, the choice of appropriate techniques 
given aggregative factor endowments and comparative advantage, the 
proportion of output invested in equipmer.t, technological obsoles­
cence and the economic lifetime of machines, as well as foreign 
exchange requirements, the cost may be very H gh and even pro­
hibitive. 
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A MATHEMATICAL MODEL OF TECHNICAL PROGR!SS IN THI 
MILITARY-INDUSTRI'L SECTOR 

In this annex ve first anal1se .. theoretical model of tech­
nical progress and then shov how it can be adapted to militarr 
technologJ. Technical change is assuaed to be exogenous; it is 
embodied in the aost recent machine; ve thus have a vintage capital 
model [14). 

Consider an aggregative model of defence output CD) vhich is 
produced bJ capital (aachines) and labour (L), vhere capital is 
aeasured in the same unit as D. Technological progress is labour­
saving, comes from outside the model (through imports, for 
example), and is eabodied in the aachine of the latest vinta&e. 
Absence of substitutability iaplies that the capital-·output ratio 
(v) is a constant. The date of construction of the machine ~ 
embodies the technologJ of e, and the later the date the more 
efficient the aach\ne. The economic lifetime of the machine is T, 
which is endogenou.i, and the current time period is t. ThE. model 
is anal1sed in continuous time and only steady states art? con­
sidered, since a proper studJ of transition paths is beyon.! the 
scope of this paper. 

If the rate of embodied technical progress is ,, and its f\lnc­
tion is to decrease the &mol:nt of labour per machine, thus making 
it more efficient, then a machine built at date •1 is currently 
using ~.e-uA units of labour, where is an arbitrary constant used 
to determi~1 u~:ts. Suppose that at steady state the total labour 
force employed is growing at rate n, thus 

(14) 

where L0 is known 

It is clear (15) that long-term equilibrium vi 11 be characterized 
by output of the defence sector grov!-~ steadily al (n + µ) (labour 
growth plus technical progreu) and the wt ge rate at. 11. 

Thus output at date t will be 

ClS> 

and the wage rate is 

(16) 

(where a "o" subscript moans the initial period value). Note 
that D0 and v 0 are unknown and must be solved by the system. 
Auu111ing 

d0 ~ D0 /L0 in per worker terms we can write (14) as 

D(l) a d0 L0 e<n+u)t (17) 
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Let us assume that a fixed proportion (k.) of output D at any 
period t is being used to install (or buy) new machines. Thus the 
capital stock K(l) is given by 

K(t) = k.D(t) 

For the date 6 we have 

KCf = k.0(6) 

where (from e~uations (14) and (16)) 

d L e<n+µ)e 
0 0 

Therefore the number of machines of date 

(18) 

(19) 

(20) 

is given by 

(21) 

Cons!der 
e (where 

then the current period t where machines built at dates 
t - T < 8 < t) are being used. Each machine produces 

1 "t - uni s 
v 
vintage 
is 

of output. Thus total output from the machines of vintage 

e is~ K(O). Sunning over all vintages, the current output 
v 

D(t) 1 It - K(e)dO = 
v t T 

! kd L e(n+\.l)edtl 
v 0 0 

(22) 

Further, each machine of date (vintage) fl uses ~-\.JO units 
of labour, as analysed earlier. Given the number of O machines 
from (20), labour employed in vintage machines is u·-µflK( 8). 
Sunning over all e, the ~mployment in period t is given by 

L(t) 

(23) 

Equilibrium implies the basic consistency condilion D(t) 
from (17) and (22) must be equal, and similarly for L(t) from (14) 
and (23). Thus 

(24) 

It ~ -· µ \d L e < n-+ µ )O de 
t T o o 

(25) 

Simplifying (24) and (25> 
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T r -(n+1.J)' e dr v 
k 

(26) 

0 

and 
;r 

' - k '' d I e -OT d - ( 2 7) •. - •, 0 j . 
0 

We thus have two equations, (26 and (27), but three unknowns, T, 
d

0 
and w

0
• The model must provide solutions for the economic 

lifetime of the machines T, the level of output per unit of labour 
employed d0 and the wage rate w0 . We need therefore another 
equation. 

Since old vintages are more labour-intensive, the cut-off 
point at which a vintage will be discarded is where the wage cost 
just equals output of that particular vintage and the surplus is 
zero. Any o Ider vintage wi 11 of course have negatl ve rentals. 
This is the crucial concept of economic lifetime or obsolescence, 
whereby even though the machine is physically productive (has a 
positive marginal product), it will be discarded since it is too 
expensive to run. When :~ "' t:--T this will be so. We already know 
that any .-. machine uses l.e-;.i" units of labour. Given w(t) fl"om 
(16), the wage bill for the machine isw(t)J_eu(t-r·) :w0 £ei:(t-iJ_ 
For ,. := t 1T, this is simply w0 ~e i.,'T Since output per machine is 
fixed at -, we have 

v 
;, T 1 (28) 

w ·~ :; -0 v 

Equations (26), (27) and (28) complete the model. 

As discussed in the main text, the abstract mathematical model 
can be adapted to the problems of military technology, arms imports 
and weapons production in developing countries. At the macro­
economics level D can be interpreted as aggregate output of arma­
ments for an arms-producing country. Siailarlly we have total 
capital stock as I. The technology is imported. At the micro­
economics level, the weapon in use can be identified with I and it1 
destructive potential as D. Again technical change originate• 
abroad, so that new vintage arms are imported. Interpretations of 
the results are thBn easy. In particular, the nature of technical 
progress, research and development, exogenously determined tech­
nology transfer (given by µin the model), ob1olescence of machine• 
and the economic lifetime of capital stock are all readily 
explained. 

A large number of comparative dynamics results can be genera­
ted from our model, but we 1hall focu1 on two i11ue1, both related 
to obsolescence and the economic lifetime of machine• and receiving 
con1iderable attention in the literature. Specificlally we uk, 
what are the effect• of raising p (exogenoully specified rate of 
technical progre1s) and k (proportion of output u1ed to buy capital 
1tock) on the economic lifetime T. We need to find the 1ign1 of 
2'T/71 ii and riT/ 1k. 



- 11 -

f"t"om (26) it is clear thal an increase in IJ will r'!?duce lhe 
value of P.-(n+l-1)• and lhus lhe area of the integral in (26) for a 
given T. To preserve the equality, T must rise, thus 

~Tn l-1 > 0 
(29) 

By a similat" analysis, an increase ink reduces v/k., and lhus lo 
pt"eserve equality in (26), T must be reduced. Therefore 

(30) 

Equation (29) shows that a rise in the rate of ~echnical pro­
gt"ess will actually increase the economic lifetime of machines and 
thus allow older machines (armaments) to be used. This is an 
unexpected result. The literature abounds with critical references 
to rapid changes in sophisticated technology and tne procurement 
and pt"oduct ion of armaments which encourage obsolescence and lhus 
increase resource costs. However, a closer examination shows 
clearly why }Tl}µ should be positive. An increase in u means that 
older vintages of lhe nP.w technology (high µ) will be more effi­
cient than t"ecent vintages of lhe old technology Clowµ). Thus it 
is profitable ~ith better technology to keep machines in use longer 
than before. Figure II shows this explicitly. 

Figut"e II. Technical progress and economic lifetime of machines 

B 11111 

; 
s-
:I 

0 

"' >111 

c 

A 

0 
A 

8 8, Vintage 8 

Suppose thal at the initial rate of technical progreu µ2, 
vintages e to Ot are being used. The path of output ill given by 
AB. A higher u raises the whole path of output lo CD. 1t lhen 
becomes profitable, given variable factor costs, to install vin·­
tage1 like ~, and lhus use older machines of lhe superior tech­
nology. 
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On the other hand, the proportion of output going to capital 
stock has the opposite effect on T. From equation (30), if t rises 
T falls. Again, as the main text shows, a close examination 
explains why this is a plausible outcome. 
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UNITED REPUBLIC OF TANZANIA: OVERALL CONCENTRATION, REGIONAL 
CONCENTRATION, AND THE GROWTH OF THI PARASTATAL 

SECTOR IN THI l!ANUFACTURINC INDUSTRY 

II. S. Silver* 

Introduction 

This paper is concerned with changes in the overall concentra­
tion and regional concentration of manufacturing industry in the 
mainland of the United Republic of Tanzania over the period from 
1967 to 1974. Changes in overall concentration show changes in the 
extent to which all econoaic activity in a country is dominated by 
a few large firms. Concentration measures may be defined to encOID­
pass not only all economic activity, but any subset of such activ­
ity. Thus, concentration aeasures may relate to the extent to 
which, for example, a given region - or, alternatively, a given 
industry - within a country is dominated by a few large firms. 

One characteristic feature of the development of the economy 
of the United Republic of Tanzania during the period from 1967 lo 
1974 was the rapid increase in the number of "large" establish­
ments. This was by no means a feature of the growth of "small" 
establishments. Such changes may be identified against the 1967 
nationalization measures, the subsequent introduction of new ·· and 
the expansion of existing - relatively large parastatd organiza­
tions and the adverse implications of the new socialist policies 
for manufacturing investment in the non-parastatal sector, a sector 
characterized by relatively small establishments. Changes in over­
all manufacturing concentration are evaluated in view of these. 
With decentralization forming part of government industrial strat­
egy, changes in concentration are also determined at the regional 
level. Increases in employment for a particular region may, for 
e:umple, arise from an evenly distributed expansion in employment 
for firms in a region or the contraction of existing small estab-
1 ishments and the setting up of a single very large establishment. 
Measures of concentration go some way in examining the nature of 
changes in the "make-up" of a region's industry. Changes in over­
all concentration are also considered. Finally, the impact of the 
growth of the parastatal sector on overall concentration is analy­
sed. For this purpose, recourse is made to a recently developed 
framework which is adapted for this new context. 

The State's rapid growth and eventual control of the "heights" 
of industry was accomplished by nationalization and increased 
investment in existing and new parastatals. Increased investment 

*University of Bath, United Kingdom. 
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provided a major stiaulus for aanufacturing production lo grow 
rapidlJ. However. the picture was not one of self-generating 
growth but a series of exogenous injections. Silver (1) has exaa­
ined lhe efficiency of the parastatal sector, finding lhe growth in 
production and emplopent impressive, but indicators of coamercial 
and technical efficiency disappointing. 

Nationalization and the development of the parastatal sector 

In February 1967, the Government of lhe United Republic of 
Tanzania embarked upon a new economic development policJ, the basis 
of which was socialism and self-reliance as outlined in the Arusha 
Declaration. The nationalization measures which iaaediatelf fol­
lowed the Arusha Declaration included the "acquiring" of a share­
holding of between 57 and 60 per cent in six relativelJ large manu­
facturing establishments and a 49 per cent shareholding in a sev­
enth. The basis for the choice of firms appears lo have related lo 
size and foreign ownership as noted bf Roe: 

"Th!! nationalisation measures, like the Declaration itself, 
are instruments of symbolism and there is no evidence that the 
politicians listened to anf practical economic or financial 
arguments about the advantages of nationalisation before th9y 
went ahead and n•tionalised." ((2)) 

The nationalized firms included two breweries, a tobacco COl!l­

panf, a shoe manufacturer, a metal box manufacturer and a cement 
company. The State's shareholdings in industrial establishments 
were placed under the control of the National Development Corpora­
tion - though this was later reorganized and lost some of its 
autonomf. The National Development Corporation was directed to 
ensure that in all new joint State and private projects in the 
manufacturing sector it would attempt to possess a majority share­
holding (2, 3, 4, 5). In 1967 there were 26 parastatal manufac­
turing establishments with 5,302 persons "engaged". BJ 1974 this 
had increased to 47 parastatal manufacturing establishments engag­
ing 34, 778 persons - an increase in the number of persons engaged 
of 30.8 per cent per annum, compared with an increase of 
2.8 per cent per annum for non-paraslatal manufacturing.• These 

•Data for the parastatal sector is from the United Republic of 
Tanzania, Analysis of Accounts of Parastatals, 1966-1975 
(Dar es Salaam, MinistrJ of Finance and Planning, January 1977) and 
for the manufacturing sector (from which figures for the non­
parastatal sector were deduced), the United Republic of Tanzania, 
Bureau of Statistics, Survey of Industrial Production 1967 
(Dar es Salaam, Ministry of Economic Affairs and Development 
Planning, December 1970) and Survey of Industrial Production 1974 
(Dar es Salaam, Ministry of Finance and Planning, February 1977). 
The data excludes establish'\8nts employing leas than 10 persons for 
consistency with later results. However, were such establishment 
to be included, data for the parastatal 1ector would remain un­
changed and employment for the non-parastatal sector would fall by 
0.007 per cent per annum (SurV!J_ of ~.R.l.eni!tlt~ and larninga J.967 
!.!!~.!!73_-1974). 
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figures further demonstrate the auch larger average si%e of estab-
1 ishaents (in terms of eaplo,.ent) in the parastatal sector as com­
pared vi th other sectors. The average nuaber of persons engaged 
per establishaent was 204 and 740 in parastatal manufacturing es­
tabl ishaents in 1967 and 1~74 respeclivelJ, compared with 11 and 79 
in non-parastalal aanufacluring establishaents in those same fears. 

Changes in the regional distribution of aanufacturing industry 

The second five--Jear plan, which embodied lhe principles of 
the Arusha Declaration, recogni%ed the need for a "strategf of 
SJsleaatic regional development" devoting a separate volume to 
"Regional Perspectives" (6). The second five-year plan noted the 
dangers of developaent being exclusivelJ centred around one or two 
aajor areas, in particular, Dar es Sala... ((7), pp. 176-186. The 
tendencJ, since independence in 1962, for most major industrial 
projects to have been established in Dar es Salaaa is illustrated 
in table III, p. 183.) Aside from a general emphasis on rural pro­
gr ... es to alleviate this imbalance (8), the plan incorporated an 
urban development progr&lllH consistent with decentrali%ing objec­
tives. 

"A. clear policJ in regional location of new industrial proj­
ects is to be iaplUM!nted to the effect that all new indus­
tries that do not necessarilJ have to be in Dar es Salaam for 
special reasons should be located in other towns. Since most 
new industries are to be started with governaent participation 
such a policJ can be effectivelJ implemented through existing 
policJ machinerJ." ((7), p. 178, para. 16.) 

Such a policJ of locating establishments away from areas where 
urbanization and localization economies exist would not be costless 
(9). An alternative policJ would be to accept the regional imbal­
ance from locating industrJ at optimum profit locations with some 
expectation that the increased surplus resulting therefrom would 
"trickle down" to other regions (10). 

Table 1 shows that a substantial proportion of manufacturing 
employees in 1967 were engaged in establishaents operating in the 
Dar es Salaam and Coast Region.* The five regions - Dar es Salaam 
(and Coast), Morogoro, Tanga, Arusha and Kilimanjaro ·· accounted 
for 71.6 per cent of all persons in the country engaged in manufac­
turing in 1967 - in a geographical area comprising 25.9 per cent of 
the aainland of the United Republic of Tanzania and including 29.3 
per cent of all its inhabitants. The pred0111inance of the Dar es 
Sala- and Coast region (in teras of persons engaged) can be seen 
from table 1 to have increased between 1967 and 1974. The overall 

*As noted above, the Survey of Industrial Production covers 
unly establishments employing 10 or 110re persons. Establishment. 
mploying less than 10 persons ••Y well be distributed quite dif­
ferently over regions than the larger establishments covered by the 
survey. 
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regional imbalance in the distribution of aanufacturing eaployaent 
reaained, in 1974, aost aarked. An alternative indicator of the 
regional distribution of aanufacturing industrJ is the flow of 
value added generated bf establishments in each region. Since 1968 
such data bas been available on a continual basis in the annual 
~urvey of Industrial Production. Manufacturing production or value 
added can be identified as remaining firalJ centred around the 
Dar es Sala .. and Coast region for such establishaents in 1968 and 
1974. The percentage contribution of the Dar es Salaam and Coast 
region to aanufacturing value added is higher than for the nuaber 
of persons engaged, reflecting the higher capital intensity of 
establishments in this region.* The five regions - Dar es Salaaa 
and Coast, Morogoro, Tanga. Arusha and Kiliaanjaro - were respon­
sible for the general ion of 89. 9 and 85. 4 per cent of value added 
in 1968 and 1974 respectively for manufacturing establishments 
emplofing 10 or aore persons (further details on the regional 
imbalance are given in Silver [11)). 

Table 2 allows our concern over differential growth rates for 
"saall" and large establishments to be examined. Since such data 
is onlJ available for manufacturing industrf in the Survey of 
Industrial Production, the analfsis is liaited to establishments 
emploJing 10 or more persons. Four regions or groups of regions 
(Dar es Salaaa and Coas'-; 1~r.g.-: Arusha and Kilimanjaro; tlwanza. 
Mara, Shin1anga and West. Lake) shoved a decrease in (or at most 
fluctuating around a stable level) the nuaber of manufacturing 
establishments niploJing 10-49 persons (hereafter referred to 
as saall establishments). However, these regions exhibited an in­
crease in the number of establishments emploJing 100 or more per­
sons (hereafter referred to as large establishments). The increase 
in the nwnber of large establishments in the above regions. and 
generallf for all regions. partlf stems from the relatively large 
expansion of the· manufacturing parastatal sector following the 
Arusha Declaration (12). However, the decline in the number of 
small manufacturing establishments in the above-aentioned regions 
and on aggregate for all regions merits concern. It should be 
noted that in the less industrialized "other regions" (constituting 
over 44 per cent of the geographical area of the mainland of the 
United RRpublic of Tanzania) thcere has been some increase in the 
number of small establishments. pouiblJ prompted to serve local 
needs. However, small establishments have a role to play in the 
relativelJ industrialized areas, being the "seed" for larger estab­
lishments and serving specialized needs [13, 14). 

Table 2 provides an analytical probl81D in that it is impos­
sible to deteraine whether, for exaaple, the decline in small manu­
facturing establistu.ent stems from existing small establishments 

*The share of the Dar es Salaaa and Coast region increased 
between 1967 and 1914 for the number of per1ons engaged but fell 
for value added between 1968 and 1974. The correspondl ng figure 
for "per1on1 engaged" for 1968 is 45.1 per cent, rendering the dis­
parities between the two indicators le•• marked, though 1till 1ub-
1t.antl al [SJ. 



Table 2. Changes ln number of manufacturing e1tabllshments by region and size 

Region and size of Number of establl1hments bl 
establl1h .. nt1 ~/ 1967 1968 1969 1970 1971 1972 1973 1974 

Dar es Sala .. and Coast 
Number of per1on1 engaged 

10-49 97 118 95 91 97 92 92 80 
50-99 35 39 33 34 37 37 37 47 
100 or 110re 28 33 37 43 47 53 57 57 

Total 160 190 165 168 181 182 186 184 

"orogoro 
Nuaber of per1on1 engaged 

10-49 18 27 21 24 24 30 26 24 
50-99 2 6 6 5 3 6 6 8 
100 or 110re 3 4 4 4 3 3 3 3 

Total 23 37 31 33 30 39 35 35 N .. 
I 

Tanga 
Number of per1on1 engaged 

10-49 u 49 41 43 47 48 44 39 
50-99 13 12 7 6 11 7 11 10 
100 or 110re 9 9 13 13 13 18 17 19 

Total 69 70 61 62 71 73 72 68 

Aru1ha and Klllaanjaro 
Nuaber of per1on1 engaged 

10-49 45 56 39 47 41 4'i 43 40 
50-99 13 10 11 14 12 16 16 13 
100 or aore 14 11 13 13 17 18 23 26 

Total 72 77 63 74 70 79 82 79 

Irlnga and Mbe1a 
Number of per1on1 engaged 

10-49 4 9 s 15 11 5 8 9 
50-99 5 4 2 2 5 5 3 3 
100 or 110re 7 8 1 8 5 7 8 11 

Total 16 21 14 25 21 17 19 20 



llVanr.a, Mara, Shinyanga 
and Weit Lake 

Nuaber of per1on1 engaged 
10-49 36 43 36 30 21 37 37 30 
S0-99 18 lS 1'l l1 13 1'l 13 18 
100 or aore 18 20 26 29 31 29 27 31 

Total 72 78 74 70 71 78 77 79 

Other region• £1 
Number of person• engaged 

10-49 13 16 17 lS 17 21 24 26 
S0-99 s 4 3 3 3 s 2 3 
100 or 11\0re 1 1 2 2 4 3 6 s 

Total 19 21 22 20 24 29 32 34 

All regions 
Number of per1on1 engaged 

10-49 260 318 2S4 26S 264 278 274 248 
S0-99 91 90 74 75 84 aa 88 102 
100 or 111<>re 80 86 102 112 120 131 141 149 

Total 431 494 430 4S2 468 497 503 499 

Sourcu: United Republic of Tanr.anh, Bureau of Statlltlc1, survey of Indu1trial Product.ion 1967 
(Dar •• Salaam, "lnhtry of Economic Affalra and Development Plannlng, December 1970), table 1; Unlted 
Republic of Tanr.anla, Bureau of Stat\1tic1 1 Survey of Indu1trial Production 1968 (Dar e1 Salaam, Kinl1try of 
lconoaic Affair• and Development Planning, July 1971), table l; United Republic of Tanz.anla, Bureau of 
Statl1tic1, survey of Indu1trial Planning 1969 (Dar a1 Salaam, Mlnl1try of Economic Affair• and Development 
Planning, May 1972>. tai>le l; United Republic of Tanzania, Bureau of Statlatlc1, Survey of Indu1tdal 
Planning 1970 (Oar es Salaam, Ministry of Economic Affair• and Develupmant Planning, February 1973), table 
l; United Republic of Tanr.anh, Bureau of Statlltlcs, Survey of Indu1trial Planning 1971 (Dar H Salaam, 
Ministry of Economic Affah's and Development Planning, March 1974), table 1; United Republic of Tanunla, 
Bureau of Statlatlc1, Survey of Industrial Planning 1972 (Dar u Salaam, "lni1try of Economic Affairs and 
Development Planning, December 197S), table 1; United Republic of Tanz.ania, Bureau of Statlstlcs, survey of 
Jndutrhl Planning 1973 (Dar es Salaam, "l n i 1try of !conoml c Affal rs and Development Phnn \ng, October 
1976), table l; United Republic of Tanunla, Bureau of Statl1tlc1, Survex of Indu1trhl Planning 1974 
(Dar e1 Salaam, Ministry of Economic Affairs and Development Planning, February 1977), table 1. 

~I Sir.a groups refer to the number of per1on1 engaged on one 1peciflc date (u1ually 31 December) for 
1967 and 1968 and average number of per1on1 engaged for 1ub1equent year•. "Per1on1 engaged" lnclude1 em­
ployee•, working proprietors and unpaid family worker1. The average number of per1on1 engaged wa1 cal­
culated by adding for each category the number of per1on1 pre1ent during each 1hlft for all working days and 
dividing the re1ult by the total number of working day1. 

~I Escluding e1tabli1hment1 employing les1 than 10 per1on1. 
~I Including Dodoma, ligoma, Lindi, Mtwara, Rukwa (though no e1tabli1hment1 were reported op1ratlng ln 

thi1 area), Ruvuma, Slnglda and Tabora. 

N 

"" 
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expanding into the larger size groups and/or declining into empL~y­
ing less than 10 persons, closing or becoming own-account estab­
lishments. In addition, existing medium or large-sized establish­
ments may be declining into this group or new establishments may be 
joining this group, with the above-mentioned effects obscuring this 
tendency. Similarly, the expansion in the number of large manufac­
turing establishments may stem from new establishments being set up 
in this size group or from small or medium-sized establishments 
expanding into this group, with these influences being mitigated by 
existing establishments leaving this group to enter a smaller group 
or closing. <>wing to the limited data base, attempts to estimate 
such transitional propensities ran into degree-of-freedom prob­
lems. However, as will be demonstrated later, l'te role of the 
Stale in expanding and setting up large establishments goes some 
way to help explain such patterns. 

Concentration indices 

The expansion of the parastatal sector r.-.ay have led to in­
creased concentration not only because of the amalgamation of pre­
viously separately owned establishments under a single ownership 
(or at least control) but also because of the concern of lhe State 
with controlling and establishing "large" establishments per se, as 
part of a more general aim to own and control the "heights of in­
dustry". The Arusha Declaration did little lo help the confidence 
of private investors, so small firms may not have expanded al a 
similarly fast rate; table 2 suggests some contraction. Our first 
concern is with the trend in on-:-all concentration following the 
Arusha Declaration. We note that since data on "size" is only 
available for establishments and not enterprises, our concept of 
concentration relates to establishment size and not control of a 
number of establishments by separate single owners (enterprises). 
We relax this more limited conceptualization of concentration 
later. The indicator of size used throughout is the number of 
persons engaged. The index of concentration adopted is the 
Hirfindahl index given by: 

;:s. 2 
H = 1 

. 2 
( /.S. ) 

1 

where Si is the size of establishment i. 

(1) 

Since data related to size bands and not individual establish­
ments, we a11ume that all firms in a particular size band are the 
same size. This leads to a downward bias in the indices, though 
such errors are likely to be s•all or self-cancelling as long as 
the size classes are con1tant over liM, as in this study (15 J. 
The size bands used were 10-19, 20-49, 50-99, 100-499, and 500 or 
more persons and were thus more extensive than those employed for 
1unmary purpo1e1 in table 2. 
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Table 1 shovs that manufacturing employment nearly doubled 
between 1967 and 1974, and table 2 shovs that the increase arose 
mainly from small or medium-shed firms increasing in siz.e, nev 
large establishmer.ls being set up, and/or large establishments 
increasing in siz.e. The average number of employees ir. "large" 
establishments increased from 1,163 to 13,228 between 1967 and 
1974. There was no expansion in the "small" firm sector due to, 
say, new establishments being set up. As such, we would eJCpect 
concentration to increase. However, an increase in the number of 
"large" firms need not automatically lead to an increase in con­
centration, since the very addition of moL·e large firms may coun­
teract the increase in concentration. For example, if the sector 
is composed of two firms engaging five employees, the establishment 
of new firms will lead to a fall in concentration. The new firm 
will have to engage 20 persons lo be large enough to counteract the 
fall in concentration lo yield a Hirfindahl index equal lo the 
level of concentration before the new firm joined the sector. The 
Hirfindahl indeJC can be broken down into the contribution of the 
number of firms and variance (inequality) in firm sizes for each 
period: 

H = no2 + l/n 

where a 
2 

-= ! i: 11 _ 
n I ~ 

-2 
s. I 

1 ; __ , 
• S. I 
1 1 ' 

(2) 

Table 3 allows changes in concentration for total manufac­
turing to be discerned. Removing the contribution of changes in 
the number of firms from the Hirfindahl index for total manufac­
turing gives a similar trend to that derived in table 3: 

1967 
0.55 

1968 
0.17 

1969 
0.82 

1970 
0.96 

1971 
0.91 

1972 
0.94 

1973 
0. 74 

1974 
0. 74 

Table 3 shows an initial substantial increase in overall 
establishment concentration since the Arusha Declaration, which 
fell off somewhat in the early 1970s and particularly sharply 
between 1971. and 1973. This latter fall has been identified as not 
steaming from an increase in the number of establishments per se. 
The manufacturing sector is too large for the addition of 68 new 
establishments between 1967 and 1974 to have had a substantial 
effect. It is, however, the change in the size distribution of 
establishments that is having a marked effect. The variation in 
the size of firms increased in the late 1960s as a few large firms 
increased dispersion at the top end of the size range (which is 
given more weight in the lndeJC). As the number of large establlsh­
aents increased in size, the concentration fell accordingly. Had 
the Governaent pursued a continuous expansion policy centred around 
a small, constant number of establishments, concentration would 
have accordingly ~ontinued to inr,rease in the 1970s. However, mar­
ket li•i tations and/or scarce resources, coupled with a.~ aim to 
have an interest in, and promot.s, a range of industries, led to 
ceilings on growth paths. As relativrly large parastatal e1tab­
l ishmenls were allowed to settle aro1nd these relatively high 
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Sala .. } 

llorogoro 
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Ana•ll• 
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Irlnga 

llbeJ• 

•aaza 

llara 

SlllnJ&nga 

V.at Laite 

Ktwara 

hnm& 

Dod09& 

Llndl 

hkwa 

Slnglda 

11:11--
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All r11lona 
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} 
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j 

} 
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} 

Table l. Concentratlon lndlc•• !1 tor e1tabll1baant1 ln T1n&anl1n .. nutacturlng bJ region 
<• io-21 

1967 1961 

2.11 2.62 

17. 75 30.15 

3.30 3.31 

3.62 6.26 

a.on 13.52 

2.64 2.47 

66.91 36.2l 

50.00 56.30 

15.92 14.55 

0.11 0.97 

{ 
{ 

I 
l 

1969 

3.11 

21.76 

3.11 

1.17(4.57) ~/ 
10.19 

1970 

l.14 

27 .14 

1.07 

8.35 

10.21 

16.07(10.11) b/11.31 
27.17 - 20.90 

7 .13 11.30 

21.92(3.66) b/ 21.41 
14.01 - 13.99 

21.10 31. 76 

49. 75 Al.29 

62.22 62.U 

14.12 16.15 

1.05 1.11 

1971 

2.18 

30.93 

2.17 

6.17 

11.02 

U.04 

35. 68 

12.40 

:n . .u 
10.94 

16.12 

1-7. 74 

30.67 

16.59 

1.12 

{ 
1972 1973 

3.09(3,06) ~/ 2.56 
32.36 63.35 

21.15 

2.19 

7 .19 

6. ( •l 

1?. 73 

25 u 
12.tl 

17.37 

15.31 

31.90 

92.26 

77 .17 

59.53 

'l1. 3" 

3. 77 

6.32 

a.n 
t1. 74 

29.21 

15 .27 

21.11 

14.99 

20.02 

91.12 

79.77 

56.17 

21.91 (20.39) 17.10 

- £1 - £1 

100.00 - £1 

100.00 51.61 

15.53 12.45 

1.14 0.94 

Source: Ualted lepubllc ot Tanzania, Surver ot Induatrlal Production, V•••OUI l11uea. 

1974 

2.73 

27. 1'l 

26.09 

6.91 

6.11 

7.97 

11.05 

30.U 

16.71 

17.06 

10.AS 

16.17 

79.51 

94.93 

56 .17 

lS.31 

- £I 

sc.oo 
100.00 

13. 71 

0.94 

&I Hlrflndahl concentration lndlce• cal~ulated tor each region and tor the •alnland ot th• Unlted Rapubllc ot Tan&anla tro• data 
on tbe al&• (peraoaa en1111d) dl&trlbutlon ot eatabllahaenta ln lnt~rval1: 10-19; 20-49; 50-99; 100-499; 500 or .ore p1raon1. 

~I Fl1ur11 ln bracket• glve the lodes b111d on th• level ot a1gr1gatlon appllcaole to the prevlou1 period, tbough thl1 11 not 
alwaJ• dlacernlble. 

~I "-"denote• no .. nufacturln1 eatebllalmlenta en1•1lng .ore than ll peraon1 operatln1 ln th• region. 

N 
co 
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ceilings and new (relatively large) paraslalal eslablishmcnls were 
promoted, concentration fell. 

Table 3 shows some variability in regional concenlralion 
lrends, wilh Dar es Salaam experiencing a rise in concentration in 
lhe lale 1960s, thereafter fluclualing al a level above lhat 
existing in 1967. In many regions, a fall in concentration after 
lhe generally quite large inci:·r.ases in concentration in lhe 1960s 
can be identified, though regions experiencing increases in the 
1970s included Kbeya, Kwanza and Klwara. Table 3 allows one lo 
isolate trends in concentration for particular reg ions. However, 
overall concentration is a weighted average of regional indices, 
the weights for each region j being given by: 

w. = i::s. 21ci:: s.>2 (3) 
J J J 

and overall concentration by: 

H "" l:: w.H. ( 4) 
J J 

2 2 
LS. /([ S.) for the i establishments in each region. 

1 1 
where H. 

J 

Note that squaring in the numerator of the weights gives much 
more importance to larger regions than to smaller regions in 
deriving trends in overall establishment concentration. Table 4 
compares the contribution of different regions with overall concen­
tration for 1967 and 1974. Note how the (relative) change in con­
centration in the Dar es Salaam and Coast region is much less than 
the (relative) contribution of this area to overall concentration. 
This he.s arisen because of the much faster increase in employment 
in lhis region, as reflected in table 1. The Dar es Salaam and 
Coast region experienced a substantial increase in employment 
between 1967 and 1974 (table 1). This is mainly attributable to 
the preponderance of large establishments of similar size 
(table 2), which has not led to conunensurate increases in the 
variance of firm siz~s (note the squaring of firm sizes gives more 
weight to large firms) as reflected in the concentration 
1n'.aces (table 3) but has led this region to become an almost 
determining factor in overall concentration trends (table 4). The 
increase in the size of firms in the United Republic of Tanzania 
and to a large extent in the Dar es Salaam and Coast region led to 
an increase in concentration in the early 1960s. However, by the 
early 1970s, the number of similarly large establishments con­
tributed to a fal:!. in concentration. Even when the "pure" effect 
of the number of firms was deducted, the fall still remained. 

The parastatal sector and manufacturing concentration 

The role ~f the State in the expansion of the parastatal sec­
tor requires consideration with respect to its effects on concen­
tration. Data in the Survey of Industrial Production are unfortu­
nately only given for establishments and not enterprises. As no~ed 
before, our concern has been with the concentration of establish­
ments and cannot, therefore, take into account the ownership of a 



Table 4. Regional contribution to overall e1tabli1hment concentration, 1967 and 1974 
(X 10-2) 

Contribution to overall 
establishment concentration Concentration indexes 

1967 1974 1967 1974 

--
Dar es Salaaa and coast 0.382 0.642 2.41 2.67 

llorogoro 0.044 0.102 17.75 26.09 

Tang a 0.039 0.061 3.30 4.94 

Arusba and ~ilimanjaro 0.092 0.060 3.62 3.68 

Iring& and llbeJa 0.025 0.007 8.92 8.23 

llVanza, Kara. Shinyanga, West Lake 0.079 0.140 2.64 7.35 

Ktvara and Ruvwaa 0.150 0.018 (\6. 98 44.34 

Dodoaa, ltindi. R•1kva, Singida -- !/ -- !/ 50.00 8.98 

~igoaa and Tabora 0.001 0.003 15.92 12.98 

All regions ~/ 0.779 0.941 0. 779 0.941 

source: See table 3. 

~I "--" denote1 a figure of les1 than 0.000005 (note that all figure1 1hould be multiplied by 102). 

~I The columns do not nece11arily add to the total1 becau1e of rounding. 

w 
0 
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number of establishments in, say. different industries by a single 
individual, gi:-oup of individuals or institution. However, we can 
relax this assumption with respect to State ownership of industry. 
Employment data were used from the individual returns of the Survey 
of Industrial Production. These data related to manufacturing 
establishments with a 50 per cent or more interest held by one of 
the development corporations of the State {usually the National 
Development Corporation). There were a few exclusions due to 
non-response, but the number was marginal. Concentration ratios 
were calculated with the employment figures for each of these 
establishments (21 in 1967 and 38 in 1972) removed from the siz.e 
distribution data and included as one large establishment {enter­
prise). The results are presented in table 5. The analysis was 
confined to the period from 1967 to 1972. and new co,..centration 
indices are given under the row heading "establishments and para­
statal enterprises" {HA). The row headed "parastatal sect.or" is 
derived by dividing the original "est.1blishments" index {Hg) into 
the newly compiled "establishments and parastatal enterprise" 
indices {HA). The resulting figures provide a numbers equivalent 
form of Berry's index of diversification n• - or, in this context. 
State control. Details of the mathematical derivation of this 
analytical framework are given in the appendix, the essential 
relationship being HA = (1 - D)-1H1 . 

D provides an index of the spread of diversification of State 
ownership and control based on principles akin to Berry's diversi­
fication index (16). If the State does not "diversify" its owner­
ship and control to more than one establishment, Di = D .,, o. If 
the State takes full control of equally siz.ed establishments, then 
D = {n -· l)/n where n is the number of establishments. The measure 
takes into account the siz.e of the establishments which the State 
may diversify into {either through take-over, setting up a new 
establishment or expanding the siz.e of existing ones). Further­
more, the measure is expressed relative to the overall or combined 
size of the manufacturing private establishments and the parasta­
tal enterprise as given in equations (11) and (12) of the appendix. 
Note that the squaring process gives especially large weight to the 
very large parastatal establishments. 

The index of diversification, D, may be expressed in "numbers 
equivalent" form via n• = 11(1 - D); results are presented in 
table 5, being directly derived from the framework in equation (12) 
of the appendiJt. It should be noted that variations in n• do not 
arise from the deviations in the size distribution of parastatal 
establishments relative to all establishments. Thia is incorpo­
rated in Hg. The concern of n• is with the spread or diver!Hi­
cation of the State's interests over an increasing number of, and 
greater proportion of persons engaged in, manufacturing eslablish­
ments and the effect of this on aggregate concentration. 

Table 5 shows for the mainland of the United Republic of 
Tanzania the incr,.ase in the scale of the concentration indices 
once the parastata~ sector is considered as a single entity. This 
effect was not a single shift in the ratios due to nationalization 
but a continual and substantial process of expansion. The 
132 .1 per cent increase in aggregate concentration given by H for 



Table 5. Contribution of para1tatal 1ector to manufacturing concentration in and out1id• of Dar •• Salaam 
(I 10-2) 

1967 1968 1969 

Dar e1 Sala .. and Coa1t 

l1tabll1baient1, ~/ Hg 2.41 2.62 3.18 

l1tabll1baient1 and para1tatal 5.6{) 5.U 8.56 
enterprl1e1, ~/ HA 

Para1tatal 1ector, £1 n• 2.35 2.23 2.69 

ggt1lde Dar •• Sala .. and Coa1t 

g1tabll1'h1Mnt1, SI Hg 1.41 1.46 1. 28 

l1tabll1'h1Mnt1 and para1tatal 1. 74 1.94 2.16 
enterprl1e1, ~/ HA 

Para1tatal 1ector, £1 n• 1.23 1.33 1.69 

U1'it•d Republic of Tan&anla: 
l!llnlan!I 

... 
g1tabli1hmlent1, ~/ Hg 0. 78 0.97 1.05 

g1tabll1'h1Mnt1 and para1tatal 1.56 1.86 2.73 
enterpri1e1, ~/ HA 

Para1tatal ••ctor, £1 n• 2.00 1.92 2.60 

SI Including manufacturing Htabli1haent1, private 
individual e1tabll1hment1. 

1970 1971 1972 

3.14 2.88 3.04 

8.30 9.68 8.91 

2.64 3.36 2.93 

1.80 1.64 1.52 

3.11 2.46 4.26 

1.73 1.50 2.80 

1.18 1.12 1.14 

2.81 5.85 3.62 

2.38 5.22 3.18 

and parutatal, each of th• 

Percentage lncrea1e, 
1967-1972 

26.1 

57.4 

24.7 

7.8 

144.8 

127.6 

46.2 

132.l 

59.0 

latter being cla11ifi•d 

~I Including .. nufacturlng e1tabli1hment1, private and para1tatal, th• latter being cla11ified a1 one enterpri1e. 

£1 Including aanufacturlng e1tabli1hment1 in th• para1tatal 1ector. 

w 
~ 

a1 
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the mainland of the United Republic of Tanzania was made up of a 
46. 2 per cent increase in establishaent concentration and ati over­
riding 59.0 per cent increase due to the diversification of the 
parastalal sector. Outside Dar es Salaam. aggregate concentration 
increased bf 144.8 per cent. though onlJ a relatively very small 
proportion of this was attributable to changes in establishment 
concentration. The substantial increase in the diversification or 
spread of the parastatal sector can be identified to be primarily 
responsible for increases in aggregate concentration. Government 
decentrali~ation policJ. whilst not succeeding in absolute teras 
(table 1). has given rise to a substantial increase in the concen­
tration of industrJ outside Dar es Salaam. 

Manufacturing industrJ within the Dar es Salaam and Coast 
region can be identified as experiencing an increase in aggregate 
concentration - though not to the extent apparent outside of these 
geographical boundaries. ApproxiaatelJ half of this increase arose 
from increased State diversification and half frotn establishment 
concentration. 

Conclusions 

This paper has examined the effects on concentration of this 
interesting case of a country rapidly expanding the State-owned and 
controlled sector of manufacturing industry whilst attempting to 
bias this expansion away froa established areas of industry in 
general and Dar es Salaam in particular. Given the decrease in the 
number of (generally smaller) establishments in the private sector. 
the effect on establishment concentration has, not surprisingly, 
been a rapid increase. However, this increase (for the mainland of 
the United Republic of Tanzania in aggregate and many regions) was 
only temporary, being curtailed by a ceiling on the growth of 
establishments combined with an increasing number of such (large) 
establishments. Establishment concentration actually fell in the 
early 1970s. 

Aggregate concentration increased in scale and rate when the 
parastatal sector was redefined as a single enterprise by recourse 
to unpublished data. The diversification of the State was con­
sidered by adapting a framework by Clarke and Davies (17) to this 
new context. State diversification outside of the Dar es Salaam 
and Coast region was almost exclusively responsible for the rapid 
increase in aggregate concentration and played an equal role (along 
with establishment concentration, Hg) in the growth of aggregate 
concentration within the Dar es Salaam and Coast region. Unfortu­
nately, as demonstrated by Silver (1), the increase in investment 
and growth in production steaming from the government expansion of 
the parastatal sector has been accompanied by quite poor results in 
the areas of technological end commercial efficiency. Furthermore, 
there was little evidence that such efficiency was sacrificed on 
the altar of "the wider social-economic needs of the country as a 
whole" - though this is all part of another study. 
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Appendi:i 

The following fraaevork is derived from recent work by Clarke 
and Davis (17) but applied in this new conte:it bJ the author. For 
a geographical area, the Hirfindahl index of aggregate concentra­
tion, inclusive of State control, is given bJ: 

~s. 2 [ns.]2 
l + l: l 

HA = =i-=~i~-~-~~}-i~=:;".=;:;.-

~=1 J 

(5) 

for i =l . . . pri vale and a, . . . n para!'tatal establishments. The 
Hirfindahl index of aggregate concentration exclusive of State con­
trol {treating parastatal establishaents as separate entities and 
not as a single enterprise) is given by: 

HE = • ~ls . 2 I ~ ls} 2 
l= l Ii= ~ 

( D. = I 1 Is 

I 

Define D. 
1 

_J 

-l Di ,p 1 - S 21 {S.)
2 

= 0 
i l 

2 
Multiply D. bJ S. and D. by 

l,p 1 1,S ~ n ~2 
l: s. 

1=18 ~-. 

~
n 1 2 

= l: s.J -
"-- =18 1 

Substitute (8) into (5) 

n 2 
. l: s. 
1.-;.a l 

• H1 + 

(6) 

for i=11l, ... n equivalent 
to one parastatal 
enterprise. 

for i=l, ... i private 
establ i shaents. 

for i=11, ... n. 

for i=l, . . . R.. 

( 7) 

(8) 

(9) 

(10) 



- 35 -

From (5) and (10) 

.J [ ' 
..., n i2 I 

-D. . r s.J l 

115 l=a l '= HE rn 12 I (11) 

L e. 2 
. \ s. + , .r s. J l= l '._l =Ill l ..... 

(12) 

where D 

r n J2 
D. ~l: S. 

.!
1

15 

si~ ~~ s~ 2 
(13) 

l= l 1-!=- .!.] 
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WHY IS COUNT!R-·TRADK THRIVING? 

Lynn Eisenbrand• 

Introduction --------
Although it has been generally acknowledged that in an ideal 

economic world, counter-trade is not the most efficient means of 
trade, in the fluctuating conditions of today's capital market it 
offers a viable alternative to traditional hard currency c011mercial 
exchanges. lt is interesting to note that during the early 1980s, 
otherwise a period of slow growth, the incidence of counter-trade 
transactions increased significantly: by 50 per cent in 1981, 
64 per cent in 1982 and 117 per cent in 1983. ((1), p. 403) It 
appears that during this period r&lllpant inflation, persistent 
recession and high interest rates in the world eco11'lllly led to 
increased reliance upon non-traditional trading practices - barter 
and counter- trade · which minimize the amount of h-..i-d currency a 
country needs in order to trade its goods internationally. This 
study vi 11 exaaine how and by whom counter-trade in manufactures 
and other products is being employed in today's market. It will 
then consider the implications of counter-trade for the economies 
of beth the developed and developing world. 

Measures and definition 

Aggregate measures of counter-trade 

Although serious questions have been raised in many circles as 
to the ultimate desirability of counter-trade as a means of 
exchanging goods and services, the significance of counter-trad9 in 
today's global market is undeniable - and therefore cannot be 
ignored. Estimates as to the share of world trade accounted for by 
counter-trade vary considerably - from 5 per cent to 110 per cent, 
depending on the degree of strictness applied to the term. 
Business International contends that if counter-trade is to include 
barter, counter--purchase, compensation deals and buy- back arrange­
ments, it would comprise 15 per cent of today's total global 
trade. ((1), p. 403) The United States Department of COaDerce has 
estimated that one fourth of all world trade involves some form of 
barter. ((2), p. 76) A study by Purchasing World concurs, claim­
ing that of the 300 purchasing managers interviewed for its survey, 
close to one half acknowledged that they were actively bartering 
while another 10 per cent predicted that they would soon begin to 

•Business and Industry Advisory Council, Paris, France. 
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do so. { (3). p. 72) Argentina. Australia. Coloabia, Malaysia and 
Zambia are among the 30 countries that have officially recognized 
counter-trade as an accepted trade practice, considering it "an 
iaportant - if not critical consideration in their international 
purchases". ((4), pp. 8-16) 

Definition of counter-trade 

Although there exists a wide spectrum of possible counter­
trade transactions. this studJ will exaaine only the more cmmon 
methods of counter-trade - namely, barter, counter-purchase and 
compensation. Aaong these, barter is perhaps the best known and is 
the onlJ fora of counter-trade which does not involve any cash flow 
between the transaction parties. Barter is. in other words. the 
bilateral exchange of goods and services of equivalent monetary 
value. 

In a counter-purchase arrangement. on the other band, the sup­
plier of a product agrees in return, as a condition of the original 
sale, to aarltet the buyer's product. The buyer's product may be of 
lesser value than the product originally purchased - necessitating 
that the supplier be at least partially reimbursed in cash. 
Typically. the supplier has between one and five years to aarltet 
the bu1er•s products. This arrangement can be contracted as a part 
of the original sale or in a parallel contract. {(SJ, pp. 67-76) 
Counter-purchase. therefore. represents two separate but linked 
transactions. 

Compensation involves the sale of production parts. equipaaent 
or technologJ in exchange for a percentage of the output from the 
plant resulting from the initial sale. An official of the 
United States Departaent of C01111l8rce defines compensation counter­
trade in an even broader fashion: 

"Compensatory trade . . . is any deal involving asset transfer 
as a condition of purchase, including local content require­
ments. licensing and other performance requirements - as well 
as the traditional forms of countertrade." ((5), p. 67) 

Compensation is considered by •any countries to be the 110sl desir­
able for11 of counter-trade, since it is easy to negotiate, execute 
and determine earnings accrued. Its aaost distinguishable features 
are as follows: 

(a) It is usually long term (froa 10 to 20 year•. since there 
exists a greater time needed between reciprocal delive~ie1); 

(b) It can involve partial payment in cash and partial pay-
118nt in the resultant product; 

(c) The value of the original supplier• s purchases over the 
life of the coapen1atlon contract ii ab1ay1 equal to or greater 
than the value of the 1tandard export contract. ((5), p. 70) 



- 39 -

Advantage• of counter-trade 

Ganllral 

As was demonstrated bJ the countries of the Council for Mutual 
Kconoaic Assistance during the post-war era, counter-trade can plaJ 
an iaportant role as a vehicle of trade and growth for cc.untries 
suffering acute shortages of foreign exchange or having inadequate 
access to trade financing. The particular conditi~ns that led aanJ 
countries of the Council for llutual Economic Assistance to enter 
into counter-trade arrangeaents with the West are recurrent in aany 
areas and countries of the world todaJ. Those developing countries 
with serious debt obligations, industrializing countries lacking 
the foreign reserves to import critical technological or other 
capital-intensive goods, or developed countries that seek expanded 
sales through penetration of new markets have enlisted counter­
trade as a means of expanding trade opportunities. As sumaarhed 
by an official of the National Council for United States-China 
Trade, counter-trade offers: 

" a mode of international co111Derce which enables a nation 
to cope with persistent shortages of hard currencJ. By link­
ing imports of foreign plants, equipment and technology to 
exports of resultant products of native c0111110dities - a nation 
can liiait its foreign markets, support domestic capital pro­
jects and technical transfers." ([5), p. 69) 

Furthermore, during the slow growth of the late 1970s and early 
1980s, industrializing countries used their purchasing power as a 
lever to overcome protectionist barriers, forcing aanJ industrial­
ized countries to open their markets to counter-traded goods. 
Fierce competition among Western e:1porters of aanufactured goods 
and capital equipment increases the leverage that large potential 
buyers have in removing trade barriers. On the other hand, 
counter-trade conveniently provides developing countries with 
buyers of their raw materials and iow-technology aanufaclured 
goods - goods which would otherwise face weak deaand ln the world 
aarket. 

Advantages to private industry 

A study conducted by the Harvard Business Review outlines si:1 
major advantages of count.er-trading for private coapanles. These 
advantages include t.~e following (3): 

(a) A restraint of vendor price increases, which ensures, in 
turn, greater securitJ of supply of raw aaterials vital to plant 
operation; 

(b) The unloading of e:1cess inventorJ - inventory which 
reduces a company' a pot.en ti al profits C tf the company were obliged 
t.o resort to the regular channels such as stock liquidators, the 
re1ulting profits would be greatly diminished>; 

(c) Increa1ing production capacity (with counter-trade, the 
idle portion of underutilized capacity can be .. rchandlzed); 
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(d) Decreased costs through the trading of old or obsolete 
goods for advertiseaent rights: by decreasing lbe cost of removing 
obsolete equipaent and aacbinery, counter-trade accelerates the 
product cycle whereby new, more advanced technology can be incor­
porated into a c011pany's production process; 

(e) Helping to introduce new products (especially in seasonal 
industries such as clothing): by contracting with a barter trade 
company to absorb all inventory by reimbursement in services rather 
than cash, a manufacturer bas an escape valve that peraits 
additional production risks. Through barter or counter-trade, be 
now bas the possibility to sell his merchandise at a greater profit; 

(f) Cash conservation: _counter-trade reduces the costs of 
the goods purchased since the goods are exchanged at their full 
retail value at only wholesale costs to the supplier. 

Long-term advantages of counter-trade to private industry 

Multinational corporations can also potentially benefit froa 
the clients and markets established through successful counter­
trade transactions. The increase in counter-trade stipulations in 
many government-supported projects have inadvertently laid the 
corner-stone for the creation of powerful allies between private 
companies that counter-trade and the Government concerned. For 
example, as a part of a contract to buy 200 military vehicles, the 
Government of the Netherlands insisted that 10 per cent of the 
value of the contracted purchases be counter-traded by the company 
concerned. The suppliers in the Netherlands turned out to be that 
company's lowest cost supplier of the goods counter-traded - goods 
which they continued to purchase long after the initial contract 
had expired. In addition, the companies in the Netherlands whose 
goods had been counter-traded saw to it that the company was 
awarded subsequent contracts. A similar situation arose in 
Switzerland, where repeat contracts were awarded by the Swiss 
Government after the company in question had successfully marketed 
$136 million worth of Swiss goods in five years (as opposed to the 
allotted eight years), earning friends among the 220 Swiss com­
panies whose goods found international markets. In both cases, the 
firms influenced the Government to place subsequent orders with 
them. Thus, counter-trade, by proaoting strong allies among both 
the private and public sector of the purchadng country, led to 
long-term mutually profitable relations &J10ng the transacting 
partiH. 

Many United States companies, p1rticularly in the aerospace 
and electronics industries, benefit from counter-trade transactions 
of one kind or another. Between 1975 and 1981, the largest 
United States companies had sales of $1S.2 billion in coanter-trade 
deals. It has been estimated that three fourths of thHe deals 
would have been lost if some sort of counter-trade concessions had 
not been extended, e.g. buy-back arrange•nts or aarketing assis­
tance to the buying party (4). Over 30 large United States cor­
porations have established in-house trading organizaions to prOt10te 
market and distribution channels for goods in the United States. 
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Barter arrangements rose from $98 million in 197/a to $29/a million 
in 1980 (some inaccuracy in these figures is expected since many 
goods are shipped directly to third country markets and, for this 
reason, are not included in the United States statistics). 
( (6), p. 12) Clearly, counter-trade has become an integral and 
accepted trading option by the larger United Sta~~s companies 
capable of distributing goods on a large-scale basis. 

Counter-trade: a growing imperative 

Apart from the profits accrued to private corporations as a 
result of counter-trade, recently a new and perhaps more compelling 
reason to counter-trade has arisen - namely, necessity. In today's 
highly competitive capital and manufactured goods markets, those 
companies unwilling lo play the counter-trade gllllle often stand to 
lose business to those who are. A r~cducer that sells in a buyer's 
market (e.g. when the product, technology and quality are compar­
able) aight offer counter-trade as a special service to differen­
tiate its product from that of its competitor's. One United states 
company won a bidding war for a $150 million electric generator 
project against competitors in Japan and the Federal Republic of 
Germany - not because of major technological or cost advantages but 
because it agreed to market some $150 million worth of the 
coapany's products. Another United States company was able to sign 
a truck sale with Jamaica by arranging for intermediaries lo export 
Jaaaican alumina. ([la], p. 8) Although n.,'\ny of the large name 
brands have been reluctant to counter- trade. arguing that their 
goods are marketable in their own right without the need to make 
additi<>nal concessions or offer additional services, not all com­
panies enjoy this competitive edge. Il is among those companies 
that are not the undisputed leaders in a particular market that 
counter-trad~ may make the difference in a close bid for a sale or 
project. 

Counter-trade by government prescription 

The growing pressure for international companies lo counter­
trade has become even more apparent as an increasing number of 
Governments have made lhe extenslon of trade concessions to a 
particular country conditional upon that country's willingnellB lo 
counter-trade its goods. ln one case, the Government of Austria 
reduced the tariff duty on Japanese car imports in direct propor­
tion to a Japanese car manufacturer's ce11111itment to procure 
A~strian steel and engineering goods. As one Austrian banker 
conceded, this transaction was clearly "a case of imposing 
counter-trade in a civilized manner". ([l], p. laOl) Likewise, the 
Govern• ,t of the People's Republic of China also provides duty 
rebates for imported capital goods - but. only to those imports to 
be used in updating it.I 100,000 obsolete plants. Likewise, many 
industrializing and newly industrialized countries have made 
count.er-trade a required element of any F" .. eign trade transact.ions 
with heavy penalties for non-complianc• is phenomenon ls par­
ticularly marked &110ng those countries ~ ~ .. :, ·. •d with largo foreign 
debt obligation1, and who lack the t. · · ... , currency reservH 
necessary in order to both continue their traditional levels of 
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imports and service their debt payments. The International 
Monetary Fund austerity measure that requires a 20 per cent reduc­
tion in a country's imports before it will re-finance its loans has 
forced indebted countries to further reduce their foreign currency 
expenditure. ((7), p. 132) Counter-trade, however, permits a 
country to work within its import restrictions while satisfying the 
export requirements needed to meet its debt payments. 

Mexico and Brazil have passed specific laws granting import 
licences for certain products only against an export sales contract 
of equal or greater value. Under Mexico's Karch 1982 currency 
exchange law, counter-trade was the only means avail1ble to indus­
trialists to import the inputs that were vital for maintaining cur­
rent levels of production. ((1), p. 401) Brazil's Comissario para 
Concessio do Beneficos Fiscaisa Frogramas Especiae.11 do Export.acio 
requires its participating companies to export $J worth of manu­
factured products for every $1 they import. Convertible currency 
has become so scarce in Brazil that even large exporters have 
difficulties in obtaining permission to import (7). According to 
the United States International Trade COlllllission, Romania will 
require 50 per cent of all exports to be covered by counter-trade 
agreements. ( (6), p. 13) The Indonesian Government has required 
as of 1982 that all government purchases larger than $775 ,JOO be 
coupled with 100 per cent counter-trade agreements and has mandated 
a 50 pe~ cent penalty for non-compliance. ((4), p. 10) tf foreign 
traders wish to sell to these indebted countries, counter-trade -
or the willingness to mark£ their goods in return for any sale -
has become a necessity. 

Counter-trade as a means to repatriate funds 

Additionally, for those companies having subsidiaries or 
capital investment in countries that have blocked the repatriation 
of foreign funds, counter-trade offers a means to receive some 
return on their foreign investment. For example, after a consider­
able delay in a dividends payment to an international corporation 
by its subsidiary in Zaire, the corporation requested that the 
payments be made in copper. Similarily, during the Mexican "sUJ1111er 
of 1982", the Government permitted only those companies that 
expanded their exports to repay their foreign debts in cash - and 
then only if they used no more than 20 per cent of their export 
proceeds (4). As a result of the debt crisis and its implications 
in terms of international liquidity, many international lenders and 
investors have begun to counter-trade rather than extend their 
financial exposure. As viewed rather pessimistically by one 
observer of such cit"cumstances in today's wol"ld market, bartering 
is not always pl"ofitable, but it is better than not getting 
paid [4 J. 

China: a case-study 

China offen an interesting example of a country that -
although possessing no explicit counter-trade requirements - simply 
refuses to talk trade unless some fol"BI of counter-trad• is offered 
by the prospective supplier. It is generally accepted that if a 



- 43 -

person is to do business with China. he is first expected to buy 
Chinese goods. When one corporation approached the Government of 
China with an offer to sell it conmerc ial aeroplanes, the Chinese 
Government would only consider the offer if the corporation would 
first sell a variety of Chinese goods. Accordingly. between 1978 
and 1982, the corporation arranged for the sale of Chinese 
merchandise to be accounted against any future counter-trade 
commitments it might make. In 1983 (five years after its initial 
approach). the corporation was awarded its first contract for two 
DC-9 aeroplanes worth $50 million (4). Clearly, its willingness to 
take a risk on Chinese goods - even at an ini'ial loss - enabled it 
to eventually penetrate the ChiPese market, which would have 
otherwise remained inaccessible. 

~dvantages of counter-trade to industrializing countries 

Industrializing countries have much to gain from introducing 
counter-trade into their international commercial transactions. 
Not only does counter-trade provide a country with the means to 
reduce its external debt, but it alsc can provide it with the 
technological or capital-intensive imports necessary for its devel­
opment plans. Many industrializing countries have already made at 
least a partial conmitment in the direction of counter-trade. As 
the head of the State Planning Colllllission of China noted: 

"As for business sectors where we are in need of technology 
and equipment. we [wi 11) adopt the method of counter trade, 
introducing the needed technology and equipment and paying for 
it with the products obtained." ((5), p. 69) 

China and Japan ·have already concluded long-term tt·ade agreements 
whereby China imports plants and equipment from Japan on the under­
standing that it will pay with the resultant products. One company 
is at present n~gotiating with Beijing for a compensatory arrange­
ment whereby oil exploration. services and equipment will oe 
exchanged for future delivery of crude oil and other products. 
Other oil-exporting countries have also counter-traded with dif­
ferent industrialized countries in order to obtain the processing 
machinery and high-tech p1oducts crit;_cal to their development 
efforts. Mexico and Canada have recently concluded an economic 
co-operation agreement according to wh i ct> the Canadian Government 
wi 11 provide technology for the processing of petroleum, various 
wood products, foods, coal mining and oil--field development ass is­
tance in exchange for Mexican oil. Mexico had already made similar 
arrangements with Spain and Japan. By trading oil (or other strong 
market commodities), industrializing countries can overcome their 
foreign currency shortages. thereby obtaining the capital goods 
necessary for future development of their resources and industrial 
capability. 

rrade patterns: oil exporters and newly indu_!~riall!_~countries 

The advent of a new group of re1.atively advanced induatrial­
ized countries has pt"ovided oil exporters with alternative 
counter-trade partners or sources of capital-intensive equipment or 
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machinery. Recently. Nigeria has concluded a contract with Brazil, 
exporting its oil and natural rubber for Bra:r.ilian manufactured 
goods. Malaysia plans to buy a SM 50 million <Sus 21.4 million) 
naval patrol boat from the Republic of lorea in exchange for crude 
oil. A second boat is to be bought subsequently with any number of 
Malaysia's export coamodities (palm oil, rubber. timber or elec­
trical products). As evidenced by these transactions, there exists 
a complementarity between oil-importing newly industrialized coun­
tries and those oil-exporting countries seeking to develop their 
technological or industrial capabilities. 

The import needs of the oil exporters, however. are not 
restricted to high-technology equipment or capital-intensive 
goods. Many oil exporters have exchanged oil or energy-related 
products for the raw materials of newly industrialized countdes 
and 1ndustrializing countries. The Islamic Republic of Iran has 
been swapping oil for the spare parts its army needs. In 1981, 
almost all of the Islamic Republic of Iran's Sl.5 billion of trade 
with the Union of Soviet Socialist Republics was conducted by 
barter. In 1982, the Islamic Republic of Iran traded petroleum for 
$50 million worth of Uruguayan meat. rice and wheat. Likewise, 
Qatar has exchanged crude oil for S2.5 billion worth of Brazilian 
cement, tertil~q and food (7). 

Oil: an example 1~f counter-trade as a discounting mechanism 

As the market for oil has softened in the early 1980s, oi 1-
im~orting countries have been able to extract counter-trade 
concessions from their traditional oil suppliers. France has 
agreed to triple imports of Algerian gas (to 9.1 billion cubic 
metres a year) al a price above market rates; and Algeria promised 
in return to place extra import orders worth S2 billion with French 
firms. As a result, the French Government was able t·o mitigate 
domestic pressure for new and expanded export markets (8). This 
practice of "compensating" high oil prices by &gt'eeing to purchase 
the buyer's goods Ol' by offering special services has become 
co11111onplace among many members of the Organization of Petroleum 
Exporting Countries. By offet'ing to purchase the buyer's goods as 
a par~ of an oil sale, oil exporters effectively reduce the cost lo 
the buyer ~f their oil. In this way, members of the Organization 
of Petroleum Exporting Countl'ies can ostensibly maintain their 
prices above the set minimum price without risking profit losses by 
those buyers who refuse to pay the perhaps short-term high oi 1 
price. 

Another manner in which counter-trade can act a~ a hidden dis­
count on the price of oil export• is by allowing a c-!>untl'y to 
charge the list price for its export• while paying above the market 
prices for counter-traded imports. The Libyan Arab Jamahil'iya, for 
example, wanted to sell oil at pt'ice1 below tho1e of the 
Organization of Petroleum Exporting Countrie1 without openly vio­
lating its regulati?n1. By arranging a deal whereby the exchanged 
goods - in thi1 in1tance, a ship - va1 bought at an inflated price, 
the price of the oil was effectively deflated. ((4), p. 9) 
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According lo one observer, the Indonesian State oil corporation 
(Pertamina) also used counter-trade as a means to discount the 
price of its oil exports: 

"Pertamina would sell the crudes ostensibly at the official 
price to traders who could on-sell them at a discount, thereby 
taking a loss. But Pertamina would also buy the products at 
the agreed posted price from the same traders, who had pur­
chased the products at a much lower price on the spot market. 
Thus the margin between spot and posted prices of relevant oil 
products determines the degree to which traders would cut the 
price of Indonesia crudes." ((9), p. 146) 

Another method to discount the price of oil exports is to sell 
crudes as part of a "package deal" with the crudes sold at the list 
price but the crude products, e.g. naptha and heavier fuel oils, 
sold at below market prices. Indonesia has concluded package deals 
with a number of corporations besides those with which it had 
entered into joint venture agreements. The Islamic Republic of 
Iran has resorted lo the same method, disrounting its oil exports 
to Japan in exchange for Japanese capital equipment and other manu­
factur~d goods (1). 

~ounLer-trade opportunities: exporters of strategic minerals 

It is not only the oil exporters that have begun swapping 
their products for much needed raw materials and equipment, but 
also the exporters of strategic raw materials. Those countries 
with indigenous supplies of bauxi le and other strategic minerals 
are in a particularly good position to counter-trade with the 
United States Administration after its public connitment to build 
up its strategic stockpile (6). The Reagan Administration is con­
sidering swapping food for strategic minerals in Bolivia, CMle, 
Peru and Zait"e (8). It has already traded surplus dairy pt"oducts 
fol' $13 million worth of Jamaican bauxite in 1982 (7) and plans to 
trade grain fol' oil from Mexico (6). In this way, the United 
States can find markets fol' surplus g~ods (that would otherwise be 
sold at deflated domestic prices) and, at the same time, obtain 
scarce stt"ategic minerals. 

Barter and othel' swapping arrangements: the developin~ _ _countt"ies 

Intraregional bat"tering of food products and raw mat~rials has 
increased greatly in recent yeat"s, lat"gely as a result 0 1~· fluctu­
ating connodity prices, the paucity of hard currency, and rising 
inflation rates. Under a co-operative economic agreement, coun­
ldes with foreign curt"ency shortages can exchange goods with a 
minimum flow of cash. Mexico and Brazil have used this method to 
exchange mi.1erals (excluding oil) and technology. Jn 1983, Brazil 
exchanged 50,000 tonnes of soybeans for 50,000 tonnes of Mexican 
black beans. These two count des have also l'reated a bi lateral 
clearing account arrangement with most other Latin American coun­
tt"ies whet"eby the two Governments concerned agree to exchange goods 
or services. The goods traded are priced in artificial accounting 
units, and al the end of the agreed period (usually one year) any 
imbalances are settled in cash (7). 
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Olher developing countries are also investigating a wije vari­
ety of swapping arrangements. Romania has agreed lo export annonia 
in return for $90 million worth of south African maize. By 
mid-1982, Indonesia had already obtained $127 million worth of 
fertilizer from different sources in exchange for cement, rubber, 
coffee and cocoa. Bangladesh has made official its desire to swap 
jute and other indigenous materials and has enlisted a Swedish 
trading company for lhis purpose. ( (8), p. 72) Uruguay traded 
meal for $20 million worth of teleconmunications equipment from 
Italy. Colombia is currently negotiating coffee in return for bids 
to construct a naval base. Brazil has challenged its competitors 
(France, Sweden and the United Kingdom of Great Britain and 
Northern Ireland) by offering to imporl Colombian coal as a part of 
the deal. In the past, Colombia has traded coffee for trolley 
buses from the Union of- Soviet Socialist Republics and 
Romania (7]. In the above instances, developing and middle income 
countries have succeeded in exchanging their indigenous agricul­
tural products for capital-intensive goods and machinery. 

Problems in carrying out counter-trade transaction~ 

Despite the obvious gains attainable through counter-trade, 
however, there exist many obstacles to the efficient handling of 
this complex means of trade. Those countries that would theoreti­
cally be most interested in counter-trade are also those with the 
least experience with it and thus the least likely to successfully 
conduct counter-trade transactions. (They lack the mechanisms and 
institutions necessary to facilitate counter-trade transactions.) 
The following list summarizes the problems facing countries 
wishing to initiate a progranme of counter-trade. 

(a) Lags in delivery times are an integral part of a 
counter-trade agreement (e.g. in a compensatory counter-trade 
arrangement, an inevitablP. lag exists between the original invest­
ment and the eventual delivery of the resultant product); 

(b) Difficulties in meeting delivery schedules (time lags due 
to production problems and the associated costs) (4); 

(c) The general complexity of counter--trade deals requires a 
certain level of experience in international counter- trading (for 
example, experience in assigning a value to the goods traded and in 
recognizing appropriate or marketable items to take in exchange for 
one's own goods, the need to have marketing channels and a large 
client base). In addition, as the export procedure becomes more 
complicated, trade becomes more risky and thus more costly. 
( (10), p. 15) 

(a) No standardization of counter-trade rules or regulations 
govern the connitted parties: ((11), p. 136) there currently 
exists no multi lateral or negotiable instruments of counter-trade 
surveillance to enforce counter-trade agreements, which increases 
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the risk involved in the transaction. Without standardized rules 
governing counter-trade. the goods bartered can find no secondary 
market. creating illiquidity in the counter-trade market; 

(b) Only limited mechanisms to ensure counter-trade agree­
ments ezist, e.g. the risk involved in counter--trade often malt.es 
access to counter-trade credit problematic. As it stands, dealers 
in barter try to cover themselves through rules governing documen­
tary credits and letters of guarantee. Yet, in many cases, various 
aspects of the agreement are left to private negotiation. 

!~plications for world trad~ 

Many observers believe that counter--trade has a disruptive 
effect on ezisting trade markets. The world has only a limited 
capacity to absorb counter-tl"aded goods, so that too aggressive a 
counter-trade policy by a country such as the People's Republic of 
China (which can offer large quantities of goods at low prices) 
r.ould threaten Western markets. Thus, it has been argued that the 
inflow of counter-traded goods could trigger a series of protec­
tionist actions in the form of trade barriers and tariffs from the 
countries of the Organisation for Economic Co-operation and 
Development. ((5), p. 72) 

Difficulties facing developing countries 

Counter-trade is primarily dominated by large finns (from 
North America, Eul"ope and Japan) that cal"ry the most weight in 
negotiations because of theil" eztensive mal"lteting netwol"ks and 
established client bases, Cl"eating inhel"ent inequalities in th6 
counter-trade agreement. Comitting a party to counter- trade is 
sometimes viewed as a means of unloading uncompetitive or 
low-quality goods that are otherwise unmarketable. By relying upon 
counter-trade for this purpose, countries procrastinate in 
correcting the basic causes of mediocre export performance, 
delaying critical economic reform. Third party marketing of a 
country's goods obviates that it develop its own marketing or 
exporting capability. The long-term development of markets, then, 
is hindered by relying upon counter-traders whose interest focuses 
mainly on short-term profits. Often a counter-tl"ader has 
distribution channels parallel to those of his clients so 
that the goods counter-traded compete in essence with other 
exports (10). Unlike the countries of the Council for Mutual 
Economic Assistance. most developing countries have no 
institutionalized systems of counter--trade and therefore rely 
primarily upon makeshift guidelines. Many of the products that 
developing regions such as Latin America can export (agricultural 
commodities, e.g. coffee and sugar) face quotas imposed by the 
importing country. ((7), p. 134) 

General trading companies: a vehicle of _counter-trade 

Although there exists considerable empirical evidence as lo 
the rapid increase in counter-·lrade transactions, such agreoments 
are necessarily limited by the lack of marketing experience. trade 
financing and international contacts available lo any given country 
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or company. In the short run, international trading companies may 
provide the necessary link between small companies hoping lo export 
to overseas markets. Exporters that may enjoy considerable dom­
estic markets yet are unknown internationally can profit from 
dealing with those trading companies that have a large marketing 
capacity and a solid reputation in the international marketplace. 
Employment of a trading company's services reduces the unit cost 
for producers by providing economies of scale in both the market­
ing, distributing and financing of different trade projects. In 
addition, by enlisting the assistance of a global trading house, 
developing countries can counter the growing tide of protectionism, 
penetrating those Western markets that have otherwise become inac­
cessible to cheap foreign exports. ((5), p. 67) 

General trading companies and financing 

One of lhe most vital services offered by general trading 
companies is that of financing counter-trade. The different types 
of financing available include guaranteeing payments independentlJ 
from the customers. The Japanese trading houses, as they are 
usually linked in some way to financial institutions, have been 
heavily involved in financing counter-trade transactions with 
prominent Japanese banks. ((12), p. 12) According to the Japanese 
financial tt"adition, banks lend dit"ectly to the sogo shosha (or 
Japanese trading house), which in turn extends tt"ade credits to its 
individual clients. By so doing, the banks leave the evaluation of 
an individual trader's credit risk to the ~ogo shosha, which has 
more direct experience and knowledge with the clients and is there­
fore better equipped to evaluate their financial soundness. 

Project loans are extended by a general trading companf in 
exchange for a percentage of the project's annual output in much 
the same way as compensation counter-trade is transacted. Japanese 
trading houses have traditionally been very active in this type of 
finaneing. For example, one Japanese company extended to a 
Peruvian mining company a $35 million loan towards the construction 
of a new mine in exchange for 70 per cent of its annual output. 
Similarly, the Japanese Overseas Economic Development Fund offered 
a subsidized loan to Brazil to build a bauxite-alunainiua complex 
with the understanding that Japan would take a percentage of the 
plant's output. The Overseas Economic Development Fund also 
extended a $71 million loan to Thailand to build a new port at Laem 
Chabang in exchange for Japanese procurement rights. 
( [13), p. 10) The only limits made by the Japanese Government on 
the trading houses' loans are that they should not exceed 20 per 
cent of their total capacity. ((14), p. 61) 

General trading companies and joint ventures 

Many sogo shosha have also embarked on joint ventures with 
developing countries, especially those in the Asian region. In 
1979, Mitsubishi and the Shell Oil Company formed a joint venture 
with the Malaysian national oil company to build and operate a gas 
liquification plant. ((13), p. 13) In addition, the two Mitsubishi 
companies, Mitsubishi Motor Corporation and Mitsubishi Corporation, 
each took 15 per cent equity in a Malaysian project to build a 
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MS 150 million venture to be called the Perusanan Otomobil Nasional 
Sdn Bhd (proton). SiJCty per cent of the parts in the planned 
automotive industry will be imported from Mitsubishi, with the 
Malaysian value added equalling 36 per cent. An estimated 80,000 
cars per year are lo be manufactured by 1985 and another 120,000 
cars per year by 1988. ((13), p. 12) Indicative of the sogo 
~hosha's role in foreign investment is the fact lhat one of Japan's 
l~rgest trading houses is also Japan's largest foreign 
investor (12) . 

These trading houses, however, could provide the needed 
stimulus (in the form of trained traders, market knowledge and 
client base) to those developing countries producing less special­
ized or sophisticate1 goods. The homogeneous bulk products often 
produced in industrializing countries are most suited to the sales 
and contact network of the sogo shosha. In view of recent market 
changes, it would appear profitable to bolh the established 
Japanese trading houses and the lesser developed Asian countries to 
co-operate in new tr5din~ involving some type of counter-trade. 

General trading companies in the United States 

The United States has also witnessed a rise in counter-trade 
conducted by general trading companies. 

Although all of them have special counter-trading departments 
staffed by experienced traders with a knowledge of both the inter­
national market and commodities, they differ in terms of their 
geographical orientation. Sears World Trade, the wholly owned 
Oubsidiary of Sears and Roebuck, Incorporated, has a predominantly 
Asian outlook, concentrating primarily on markets in East Asia and 
the Pacific basin in an attempt lo construct a "bridge-head into 
Asia for a wide range of finance-related businesses". 
( (15), p. 74). To this end, it has already opened branches in 
Tokyo, Seoul, Hong Kong, Singapore and Canberra. In order lo 
expand its finance capabilities, it has acquired the fifth largest 
United Stales securities fira, the largest industl"ial comercial 
and residential property broker in the United Slates and a major 
insurance company. ((16}, p. 9) It has also created a co-operative 
arrangement with one of the leading United States bank•, whereby 
the bank will offer it trade lead• in return for the company's 
trade financing project1. ((17}, p. 152) However, de1pite 1uch 
1eemingly targeted efforte at penetrating the A1ian 11arket, Sear• 
World Trade, having 1uffered 1011e1 of $21 ai 11 ion on revenue of 
$79.1 11illion, bu not yet quite found its niche in the Asian 
market. ((15), p. 72) 

}he Export Trading Coapan1 Act of 1982: its effects on United 
~tate1 counter-trade financ!.!!g 

A new era in United States counter-trade financing was 
heralded with the Export Trading Company Act, which was paued in 
1982. The Act authorized the lxport-I•port Bank to guarantee loan• 
el!Ctended lo export trading coapanies by financial in1titutions or 
other public/private creditors. (In this way, the lxport-Iaport 
Bank can ensure that its credit benefit• flow to smaller than 
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aedium-si~ed domestic producers.} In addition. banks were per­
mitted for the first time to invest up to 5 per cent of their 
consolidated capital in export trading companies. to own export 
trading companies in whole or in part. and to have ownership in 
more than one export trading company. The Federal Reserve Board 
restrains banking holding companies from lending more than 10 per 
cent of their consolidated capital and surplus to affiliated export 
trading companies. and they must not lend on terms that are more 
favourable than those extended to similar unaffiliated borrowers. 
([8]. p. 123) As a result of this legislation, coimnercial banks in 
the United States can now for the first time take title to goods 
and engage in non-banking transactions through their export trading 
companies such as the purchase and placement of conaodities and 
products offered in barter and counter-trade arrangements. 

Bank export trading companies: suaaary of advantages 

(a) Informational: uniting disparate companies and products 
for their mutual benefit (with the advent of the Export Trading 
Company Act, banks have more access to international information. 
improving their ability to establish channels of information to 
track the flow of products} [171; 

Cb) Counter-trade advisory services: many of the newly 
created export trading companies associated with United States 
banks have opened special unit branches whose function it is to 
facilitate counter-trade transactions. For example. Citicorp hired 
a counter-trade expert to develop its new export trading company; 
it has also hired experienced counter-traders out of large 
coanodity houses and placed them in charge of its overseas 
offices; ([18), p. 130) 

Ci) Citicorp was the first bank to open a counter-trade 
department; ([17), p. 150) 

(ii) The European American Bank hired the 
president of Kerban International because 
counter-trade expertise; 

former 
of his 

(iii) Sears World Trade is working on deals worth nearly 
$1 billion, of which 20 to 30 per cent involves 
counter-trade; 

(c) Regional development: certain United States regional 
banks are developing regional trade ties through the creation of 
their ovn export trading companies. One has directed its initial 
operations towards developing trade between south-western United 
States and Mexico, supplying raw materials and replacement parts 
required by Mexico's economic recovery progr&J11De. Another is 
focusing specifically on increased trade with China. It has 
recently opened an office at Shanghai to facilitate United States 
exports of industrial metal items (e.g. die castings) (18). In 
addition, First Interstate will concentrate the initial year of its 
counter-trade activity on servicing manufacturers in the western 
United States who are setting up a sales network ir. the Asian 
market; 
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(d) Nev market outlets: through the bank's extensive client 
base, it can facilitate the placement of goods with end-users and 
initiate trade through unrelated parties; 

(e) The creation of new financial instruaents to expedite 
counter-trade, including "new docuaents" (hybrids of letters of 
credit), the creation of special accounts; 

(f) New trading mechanisas introduced: (19), p. iC) for 
example, banks can now create "fraaevork agreements" according to a 
clearing house system that vould dispense with the need to aatch 
each and every tvo-vay transaction in size or tiaing, thereby 
removing the strict bilateralism of counter-trade; 

(g) Assisting aiddle-aarket compar.ies under "uabrella" 
counter-trade agreements that incorporate a saaller company into a 
larger contract agreement: for example, sar.11 companies can now 
take advantage of barter deals by enlisting ~he help of independent 
traders. 

How developing countries can employ general trading coapanies 

Members of the Association of South-East Asian Nations: 
a case-study 

Clearly, developing countries can profit by enlisting the 
services of general trading companies - particularly those estab­
lished in countries where there exists some degree of coapleaen­
tarity of aarket structure and natural resource endOW11ent or where 
geographical proxiaity facilitates counter-trade. Japan, a country 
scarce in energy products and other critical raw aaterials yet rich 
in technology and huaan capital, foras a natural trading partner 
with those members of the Association of South-East Asian Nations 
poor in human know-how or capital yet rich in raw aaterials and 
oil. The Japanese sogo 1ho1ha, being among the oldest of the 
world's trading houses, are in an ideal position to conduct intra­
regional trade in Asia, either between the aeabers OL the 
Association of South-East Asian Nations and Japan or ..ong the 
various meabers of the Association of South-last Asian Nations. By 
employing the sogo shosha, aeabers of the Association of South-East 
Asian Nations have i ... diate acce11 not only to a well- established 
international aarketing network, but to a wealth of counter-trade 
experience and know-bow. 

The evolution of Japan's d09lestic economy in recent years bas 
aade irrefutable the logic of employing J•panese trading houses in 
intraregional counter-trade deals with the Association of 
South-East Asian Nations. Traditionally, the sogo shosha has 
handled large-scale cOlllOdity sales and other bulk products. 
However, as the Japanese economy has started to concentrate on more 
sophisticated, capital-intensive products in high-tech fields such 
as electronics and "oaputer software, the services offered by the 
~o sho1ha face diainishing deaands in the Japanese d098stic 
aarket. ((20), p. 89) Manufacturers in profitable d098stic 1ectors 
now opt to export directly rather than through a sogo 1hosha (e.g. 
Toyota, which was once a part of Mitsui, has sinca drifted away to 
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establish its own car sales and ~ubsidiarJ. as have electronic 
finns and machine tool makers such as SonJ and Matsushita). 
((12), p. 83) As a result, the ~ogo shosba h~s been excluded from 
its own domestic market - particularly in the larger trading houses 
that are not sufficientlJ specialized to handle more sophisticated 
goods. 

Many members of the Association of South-East Asian Nations 
(and other industrializing countries) are, in fact. looking for 
appropriate trading companies to handle their export goods. The 
chief ex~cutive of one MalaJsian company bas stated that it "would 
like to find a company with significant tecbr..:>logJ and leadership 
in its field that has a worldwide sales network ... " ((21), p. 36) 
Indonesia has increased its use._ of trading companies, as witnessed 
by its employment of Marubeni to establish foreign markets for its 
domestic plJVOod industry. but some countries have gone even fur­
ther with attempts to promote the development of their own trading 
companies. The Thai Government has recently (1983) afforded 19 
companies the status of general trading company - a status which 
confers on them certain privileges such as exemption from import 
duties on goods intended ultimately for export. ((11), p. 136) 
Several Latin American countries have considered establishing small 
trading companies to handle the counter-trade operations of the 
smaller Latin American companies. Although these efforts have met 
with varying degrees of success, the costs and difficulties of 
counter-trading will naturally diminish as the trading companies 
acquire more experience in global counter-trade operations. 

The feasibility of intraregional counter-trade arrangements in 
Asia is enhanced by the relativelJ mature financial network 
existing among Asian countries. The ASKAM Finance Corporation bas 
been established expresslJ to help close the gap in Asia between 
multinational enterprises and the relatively modest domestic busi­
ness infrastructure and to nurture indigenous entrepreneurs. The 
services it offers (ranging from providing equity capital and 
guaranteeing outside loans, to underwriting debt and equity issues 
and providing financial technological and management advice) will 
greatly promote trade in Asia and offer security in counter-trade 
operations. Likewise, the Asian Development Bank provides loans 
towards development projects of many members of the Association of 
South-East Asian Nations. The creation of regional financial 
institutions will help serve as a conduit for channelling goods and 
investment to~ards it even as it pr01110tes intraregional trade. 

Conclusion 

Although ideallJ developing countries will be able to develop 
their own international marketing network in the long run, in the 
short run such an objective is hindered by doaestic constraints -
inexperience in international marketing, a dearth of skilled 
counter-traders, and the inaccessibility of finance. Naturally, as 
countries gain more esperience in counter-trading and as their pro­
ducts earn international acceptance and recognition, it will becot1e 
increasingly easy for them to find markets for their goods without 
the assistance of outside traders. In the case of the People's 
Republic of China, counter-trade will eventually "enable Chinese 
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connodities to gain world acceptance and become earners of bard 
currency in their own right ... " C (5), p. 69) In the mean time. 
however, countries can influence the course of counter-trade nego­
tiations, determining the type and quantity of product to be 
imported according to its particular development objectives or 
strategies. In this way, counter-trade can be employed to further 
the growth and trade goals of a country while keeping intact the 
concept of national economic sovereignty. whereby a country deter­
aines for itself the course of its own economic evolution. 

References 

1. "Countertrade phenomenon is spreading globally in scope and 
intensity". Business International. 23 December 1983. 
pp. 401-403. 

2 "Barter trade - Quid pro quo". Economist, 20 February 1982, 
pp. 75-77. 

3. Jack O. ltalkati. "Marketing without exchange of money". 
Harvard Business Review. November/December 1982, pp. 72-74. 

4. David B. Yoffie, "Profiling from countertrade", Harvard 
Business Review, May-June 1984, pp. 8-16. 

5. Robert B. Dennis. "The countertrade factor in China's modern­
ization plan", Columbia Journal of World Business, vol. XVII, 
No. 1 (Spring 1982), pp. 67-76. 

6. "US trade: back. to barter", Banker. January 1982, pp. 12-13. 

7. Leo Welt, "Why Latin America is wary of barter". Buromoney, 
January 1984, pp. 132-134. 

8. "A new weapon in the battle 
February 1984, pp. 123-129. 

for trade". ~uromoney, 

9. Susamu Awawobara, "Wheeling the oils", Far Eastern Economic 
Review, 26 April 1984, pp. 128-130. 

10. Jacques de Miramon, "Countertrade: a modernized barter 
system", OECD Observer, No. 114, January 1982, pp. 12-15. 

11. A11aad Samaan Assaad, "It's time to make barter legitimate", 
Euromoney, January 1984, p. 136. 

12. "Japan's traders seek house repairs", Economist, 

3 Deceaaber 1983, pp. 82-83. 

13. Econotnist Intelligence Unit, Quarterly No. 1, 1984. 

14. "New look, old dOllinance", 
9 May 1981, pp. 94-97. 

Far Eastern Economic Review, 



- 5• -

15. Hikaru ICerns, "A start froa the top", Far Eastern l!:conoaic 
Review, 19 April 1984, pp. 72-77. 

16. "Sears Roebuck moving aWaJ 
October 1981, pp. 8-10. 

from pots and pans", Banker, 

17. Stephan H. Coll ins, "Green light for US banks to barter?", 
Kuromoney, November 1981, pp. 150-152. 

18. Dick Barovick, "US banks plunge into 
Euromoney, January 1984, pp. 128-130. 

export trading", 

19. Ron N. Bractner, "If countertrade is inevitable make the best 
of it", Banker, M•J 1984, pp. 69-71. 

20. Hikaru ICerns, "Faltering giants", Far Eastern Economic Review, 
29 March 1984, p. 89. 

21. Hugh Peyman, "Plantation giants efe new conquests", Far 
Eastern Economic Review, 26 December 1980, pp. 36-37. 

Bi bliograpby 

Awanohara, Susamu. Finance for Asean - at last. 
economic review (Hong long) 46, 30 January 1981. 

Far Eastern 

Breaking down barriers. Bantar (London) 132:676:16, June 1982. 

Caplin, Basil. Japan: a question of economic capability. Banker 
(London) 132:675:39, May 1982. 

Elnerging Bank ETC's will have profound effect on future trading 
prospects. Business international (New York) 185-191, 
17 June 1983. 

Eximbank: var and peace. Banker (London) 132:682:51-52, 

December 1982. 

General Electric/Zximbank teaa beats the Japanese in cash-poor 
Mexico. Business international money report (Nev York) 99-100, 
1 April 1983. 

Getting it together privately. Far Eastern econ011ic review 
(Hong long) 42-43, 9 Januarf 1981. 

Levis, John and David Bonavia. The hone,.aon is over. [!I. 
Eastern econoaic review (Hong long) 46-47, 20 Februarf 1981. 

McClenahen, John s. A world of trade probleas persists. Industry 
week (Clevelrnd, Ohio) 19-22, 18 MaJ 1981. 

Rovlef, Anthony. The unspecific Pacific. 
review (Hong long) 51-53, 5 June 1981. 

rar lastern economic 

Tourret, Richard. Sime DarbJ follows a new path. 
(London) 129-131, July 1984. 

lur0110ney 



- 55 -

INDUSTRIALIZATION AND EMPLOYMENT GENERATION IN THE SERVICE 
SECTOR OF DEVELOPING COUNTRIES: AN APPRAISAL 

Secretariat of UNIDO* 

In recent years, the eradication of abject poverty in develop­
ing countries has become a prime focus of the concerted development 
efforts at both the national and the international level. The 
intensification of anti-poverty progranmes reflects, lo a large 
extent, a growing disenchantment with the lrad i tional development 
strategies of a majority of developing countries influenced by the 
"trickle-down" theory, according to which the benefits of economic 
growth would trickle down to the poor segment of the society. As a 
result, an increasing number of development thinkers and policy­
makers have been attracted to a variety of action-oriented anti­
poverty programmes, including the strategy designed to meet the 
basic needs of the poorest people, such as food, shelter and cloth­
ing, and the interventionist approach to the poverty problem in the 
form of public provision of urban social infrastructure, such as 
water, electricity, sewerage and sanitation. 

It would 3eem evident, however, that the fundamental solution 
to urban poverty is through the c~eation of productive employment. 
For a number of reasons, employment generation, where feasible, 
would appear to be the more desirable means of alleviating poverty 
and achieving increased equity than income redistribution. The 
formulation and implementation of a comprehensive employment policy 
would engender less resistance frt·m the existing political power 
structure and the vested-interest groups of the economy than 
drastic redistributional polici measures. It would entail less 
administratively cumbersome steps. Above all, the issue of employ­
ment goes directly to the core of the question of preserving human 
dignity and hence is worthy of special ~ttention (Korawetz (l]}. 

In an ideal neoclassical world characterized by perfect infor­
mation and foresight, correct factor prices, rational behaviour of 
both producers and consumers, and equitable income distribution, 
each eCOilOmic agent would maximize his utility and each one is 
rewarded according to his own marginal productivity. This would 
lead to a full-employment ecc.nomy. In such a utopian economy, 
there is a convergence of private and societal interests. The 
basic needs of people are met through the market and the activities 
of the public sector are confined only to the provision of those 
collective consumption goods that the market system fails to 
provide, for example, national defence, judicial services and 
public health. 

Obviously, there is an urgent need for some form of public 
intervention to ensure the satisfaction of the minimum needs of the 
poorest segment of society, because the realities with which we 
live today are far removed from the idealized neoclassical world. 
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All sorts of market distortions exist to subject the urban poor to 
intolerab:.e conditions of human misery and material deprivation. 
On the other hand. it would uot be far-fetched to argue that even 
where factor market distortions, irrational behaviour of economic 
agents and imperfect info mation prevai 1. the need for the public 
provision of services to the urban poor would be si~nificantly mit­
igated by the generation of productive employment targeted at this 
group and real income derived therefrom. It seems essential. 
therefore. that not only should the basic needs of the urban poor 
be adequately provided for and their accessibility to social 
services ensured, but also policy measures to remove the fundamen­
tal cause of urban poverty through job creation should be vigor­
ously pursued. 

It is in this context of the poverty-alleviating significance 
of employment that we examine the role of industry, particularly 
that of the manufacturing sector in generating urban employment, 
since poverty is closely related to the local productive i;truc­
ture. For instance, an integrated and mature urban economy with 
large industrial establishments and a relatively small self­
employed informal sector tends to contain less poverty. But modern 
industrial sectors are also known to be relatively low labour­
absorbers. However, the crucial contribution of industry to urban 
employment generation stems not only from its direct employment 
effect but more importantly from its combined indirect and income­
induced effects, through its extensive linkages with various 
sectors of the urban economy and particularly the service sector, 
and through increasing demand for urban services as per capita 
incomes rise. This is the major theme that this paper attempts to 
articulate. 

The sequence of the analys~s is as follows. The recent per­
formance of manufacturing industry in generating employment in both 
developing and developed countries is reviewed in section .A. The 
nature and extent of linkages between the marufacturing sector and 
the service industry are dealt with in section B, using an inter­
national input-output table linking the Pacific basin countries 
through trade. Various industrial policies to accelerate urban 
employment generation are assessed in section C. Some major 
inferences and their policy implications are given at the end. 

A. Recent emploY'l!lent absorption performance of the 
manufacturing sector 

Under the International Standard Industrial Classification of 
all Economic l.ctivities (!SIC), the growth trends of value added 
and employment in three-digit industrial branches for five upper­
middle- and four middle-income developing countries over the period 
1970-1980 cire ginn in annex table 7 in terms of absolute values 
and average annual growth rates. Though the experience of the nine 
countries has been far from uniform - some countries managed to 
increase their production with a proportionately much smaller 
contribution from increased manpower, while others required a 
proportionately greater contribution - table 7 suggests that in 
sOllle newly industrializing countries, such as Argentina, Brazil, 
the Republic of Korea and Singapore, each percentage addition of 



-· 5 7 -

the growth of output required less than 1 per cent increase in 
emplcyment in many industrial branches, with the exception of a 
very few heavy industrial branches and a few light industries. On 
the other hand, in Turkey and Yugoslavia, three heavy industries 
and five light industries seem to ha\e required a proportionately 
higher rate of increase in labour input for a given rate of 
increase in the volume of output. In comparatively less industri­
alized countries, such as Tunisia and Zimbabwe, the employment 
growth rate surpassed the growth rate of value added in nine out of 
28 manufacturing subsectors. In general, employment lags behind 
output according to patterns which seem evident across manufac­
turing subsectors in most countries. 

It has bee~ contended that not only employment growth has been 
lagging behind output expansion in the industrial sector, but also 
the rate of labour absorption in the industrial sector fell behind 
the growth rate of the u:ban population and even behind the general 
population growth rate. Thus, the industrial sector failed to 
provide productive job opportunities for the surplus labour in the 
agricultural sector. As a result, agriculture and services have 
borne the brunt of surplus iabour absorption. It has been further 
argued that industrial output expansion and employment creation 
have not been commensurate with the preponderance of resources 
allocated to industry, and that industry has tended to impede the 
development of other sectors of the economy and hence their 
capacity to generate employment by pre-empting scarce foreign 
exchange. 

Against this background there has been not only mounting 
criticism of the central importance attached to industrialization 
in formulaling a development strategy, but also persistent demand 
for a reordering of development priorities in favour of agricul­
ture, employment creation, provision of basic needs and growth with 
equity and social justice. 

Table 1 permits an international comparison of the growth rate 
of manufacturing value added with that of manufacturing employment 
and other relevant variables, such as service employment, urban 
population, total employment and ger.eral population in tht. more 
recent period of 1975-1980. An examination of aggregate and indi­
vidual growth rates for both developing and developed countries 
reveals e number of interesting p1&tterns. First, both manufac­
tur~ng emplorment and manufacturing value added for developing 
market economies as a whole increased at a remarkable rate during 
the post-oil-embargo per~od, although the former (3.9 per cen':) 
lagged considerably behind the latter (6.3 per cent). But the 
employment growth rate in the manufacturing sector was not too far 
b~hind the growth rate of urban population (4.3 per cent) and that 
of service employment (4.1 per c~nt), and actually exceeded that of 
population gl'owth and total employment. By contl'&11t, in developed 
market economies as a whole. employment gains in the manufacturing 
sector l'egistel'ed a meagn growth rate of 0.2 per cent per annum 
while manufacturing value added grew at a rate of 3.4 per cent per 
annum. The growth rate of manufacturing employment trailed sub-­
stanlially behind that of service employment and urban population. 
However, the obsel'ved differences in the gl'owth rates of manu-



Table 1. Selected development statistics, 1975-1980 

A. Population and production 

Urban 
population Gross domestic Manufacturing 

(as percentage product value added 
Population of total (millions of (millions of 

CountrJ or ~thousandsl population) 1975 dollars) 197S dollars) 
grouping !.1 1975 1980 1975 1980 1975 1980 1975 1980 

Developing 
aarket 1 021 753 1 143 549 36 s_/ 39 s_/ 245 709 307 063 43 701 59 175 

economies 
Bangladesh 76 581 88 163 9 11 8 790 10 990 669 849 

Bolivia 4 894 5 570 30 33 2 4 73 2 927 330 402 

Chile 10 196 ll 104 79 80 8 571 ll 522 1 759 2 447 "" 00 

Colombia 23 177 25 794 66 70 13 367 17 429 2 855 3 704 

!gJpt 36 916 41 963 44 45 13 408 20 3ll 2 351 3 486 

Ghana 9 989 11 679 32 36 4 594 4 187 652 590 
India 618 830 684 460 21 22 79 598 94 448 12 433 16 071 
Jamaica 2 043 2 188 46 41 2 876 2 500 484 342 

Jordan 2 702 3 244 53 56 978 1 450 113 204 

ICenya 13 514 16 466 12 14 2 887 3 567 340 474 

Pakistan 75 491 86 898 26 28 12 265 16 033 2 026 2 825 

Peru 15 397 17 625 63 67 15 453 16 760 3 855 3 968 

Republic 
of Korea 35 280 38 455 49 SS 20 560 29 630 5 451 10 027 

Singapore 2 249 2 390 100 100 5 650 9 022 1 386 2 504 

Sri Lank.a 13 603 14 814 24 27 3 559 4 656 715 858 

Thailand 41 869 47 062 14 14 14 509 21 804 2 651 4 535 

Tunisia s 608 6 354 48 52 3 808 5 043 385 666 

United Republic 
of Tanzania 15 393 17 934 9 12 2 300 2 760 240 218 

Venezuela 13 109 15 620 80 83 27 603 29 645 4 597 4 593 

Zu.bia 4 912 5 766 34 43 2 460 2 379 409 412 

continued 



Table l (continued) 

CountrJ or 
grouping ~/ 

Developed 
aarlcet 
economies 
Australia 
Austria 
Belgium 
Canada 
Denmar It 
France 
GenDanf. Federal 

Republic of 
Israel 
Japan 
Met her lands 
Nev Zealand 
Morway 
Portugal 
Spain 
Sweden 
United lti ngdo111 
United States 

Population 
<thousands) 

1975 1980 

631 794 652 367 

13 627 14 488 

7 519 7 481 

9 796 9 833 

22 727 24 484 

5 060 5 122 

52 707 53 508 

61 832 60 931 

3 455 3 937 

lll 524 116 551 

13 664 14 079 

3 087 3 268 

4 007 4 078 
9 425 9 836 

35 596 37 378 

8 193 8 274 

56 035 55 886 

213 540 223 233 

Urban 
population 

( u percentage 
of total 

population) 
1975 1980 

72 ~/ 75 ~/ 

87 89 
53 89 
71 72 
78 80 
82 84 
75 78 

83 85 
87 89 
75 78 
76 76 
83 85 
47 53 
28 31 
71 74 
85 87 
90 91 
70 77 

Groll domestic 
product 

(million• of 
1975 dollar•> 

1975 1980 

3 698 210 4 358 lll 

94 983 108 937 
37 740 44 764 
61 934 70 906 

146 671 172 783 
32 897 36 578 

339 290 398 780 

418 206 497 170 
12 179 13 064 

498 719 636 983 
87 144 98 961 
13 948 13 753 
28 528 36 022 
13 419 17 224 
98 884 110 206 
64 566 70 129 

210 404 217 255 
l 538 698 l 814 596 

Manufacturing 
value added 

(million• of 
1975 dollii.rs) 

1975 1980 

l 017 261 l 202 276 

22 979 24 352 
10 777 13 548 
17 968 20 625 
31 419 36 333 

6 886 7 826 
102 051 114 733 

158 655 187 568 
2 380 2 559 

150 316 215 061 
25 538 28 297 

3 170 3 208 
6 589 6 462 
4 503 6 081 

26 434 28 524 
18 269 18 133 
60 271 46 275 

369 056 442 691 
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table 1 (continued) 
B. Em2loment 

Total Service Manufacturing 
employment employment employment f./ 

Countr1 or ~thousands~ ~thousands~ bl ~thousand•! 
grouping !/ 1975 1980 1975 1980 1975 1980 

-
Developing 
aarket 100 496 117 244 35 994 44 053 16 488 19 956 
econo.ies 
Bangladesh 886 1 297 407 649 299 441 
Bolivia 1 402 l 566 !ll 469 544 !ll 127 147 !l/ 
Chile 2 716 3 256 1 428 l 948 457 524 
Colo.bia 2 147 3 202 1 430 2 069 514 821 
l:gJPt 9 031 9 565 2 902 3 344 l 296 1 532 0-Ghana 446 482 234 260 '! 7 80 0 
India 19 691 !l/ 22 305 !ll 10 962 !l' 12 402 !l/ 5 ~, l !l/ 5 862 !ll 
J ... ica 685 737 327 348 1 .. 80 
Jordan 87 117 67 92 3 6 
Een7a 819 1 006 372 557 101 141 
Pakistan 20 424 23 274 5 393 6 146 2 783 3 172 
Peru 4 582 5 211 l 628 2 068 728 813 
Republic 

of ~orea 11 830 13 706 3 594 5 068 2 205 2 972 
Singapore 834 l 072 544 671 218 314 
Sri Lanka 999 l 079 195 253 189 180 
Thailand 18 182 22 523 3 280 4 259 l 356 l 789 
Tun ilia l 367 l 609 394 468 235 340 
United Republic 

of Tanzania 471 608 274 292 121 135 
Venezuela 3 504 4 245 l 923 2 432 538 675 
Zaabia 393 384 171 183 36 40 

contlnued 



Table 1 (continued) 

Countrf or 
grouping !1 

Developed 
aarltet 
econoaie1 
Au1tralia 
Au1tria 
Belgiua 
Canada 
Denaarlt 
France 
Geraanf, Federal 

Republic of 
Israel 
Japan 
Netherland• 
Nev Zealand 
Norway 
Portugal 
Spain 
Sweden 
United Kingdom 
United States 

Total 
eaployment 

(thounnd1) 
1975 1980 

241 820 259 234 

5 841 6 247 
2 686 2 841 
3 744 3 746 
9 284 10 655 
2 332 2 501 !.1 

20 714 21 127 

24 798 25 302 
1 113 l 255 

32 700 33 940 
4 640 4 973 
l 223 l 270 
1 l 913 

3 '· 3 926 
12 692 11 138 

4 062 4 232 
24 704 24 865 
BS 846 99 303 

Service 
ea1plo;rment 

(thounnd1) b/ 
1975 1980 

132 331 149 262 

3 485 3 910 
l 397 l 552 
2 114 2 330 
6 000 7 033 
l 358 l 512 !.1 

10 585 11 688 

7 974 8 793 
660 782 

15 990 17 450 
2 758 3 165 

661 703 
960 l 182 

l 195 l 430 
5 036 4 977 
2 330 2 632 

14 004 '..4 892 
55 824 65 231 

Manufacturing 
employment f../ 

(thounnd1) 
1975 1980 

63 769 64 371 

1 263 l 234 
911 921 

l 128 953 
l 871 2 105 

529 534 
5 780 5 445 

8 890 3 '158 
275 2'1~ 

8 710 8 400 
1 160 l 067 

297 314 
411 388 
939 l 029 

3 394 2 880 
l 125 l 025 
7 629 6 982 

19 457 21 942 

cont\nued 
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Table l (continued) 
c. Avenge annual uowth ratu~--1975-1980 

(Percentage) 

Gro11 
CountrJ Urban doautic Manufacturing Total Service Manufacturing 
or grouping 1,/ Population Population 1/ product value added e111plo)'lllent e111plo111ent emplo)'111ent 

DeveloJ!in& 
-rk•t 2.3 4.3 s/ 4.6 6.3 3.1 •. l 3.9 
ecogoatH 
Banglade1b 2.9 6.5 4.6 4.9 7.9 9.8 8.1 
Bolivia 2.6 4.1 3.• •.o 2.2 3.0 2.9 
CbUe 1.1 2.3 6.1 6.8 3.7 6.4 2.8 "' N 
Coloabia 2.2 3.9 5.5 5.3 8.3 7. 7 9.8 
EgJPt 2.6 2.8 8.7 8.2 1.2 2.9 

3 ·" Ghana 3.8 5.1 -1.8 -1.9 1.6 2.1 0.8 
India 2.0 3.3 3.5 5.3 2.3 2.5 2.7 
Jaaaica 1.4 2.5 -2.8 -6.7 1.2 1. 3 1.6 
Jordan 3.7 •• 7 8.2 12.5 6.1 6.5 1". 9 
l•nJ• •. o 6.8 4.3 6.9 4.2 8.4 6.9 
Patil tan 2.9 4.3 5.5 6.9 2.6 2.6 2.7 
Peru 2.7 4.2 1.6 0.6 2.6 4.9 2.2 
Republic 

of lo~•• 1.1 4.7 7.6 12.9 3.0 7.1 6.2 
Singapore 1.2 1. 5 9.8 12.5 5.1 4.3 7.6 
Sri Lanka 1.7 3.6 5.5 3. 7 1. 6 5.3 -2.1 
Thailand 2.4 3.• 8.5 11.3 ". 4 5.4 5.7 
Tunhia 2.5 3.9 5.8 11.6 3.3 3.5 7.7 
United Republic 

of Ten&ania 3.1 4.3 5.5 -1.9 5.2 1.3 2.2 
Venezuela 3.6 4.7 1.4 -0.0 3.9 ".8 ".6 
Zaabia 3.3 6.7 -0.7 0.1 -0.4 1.11 2.1 

continued 



Table 1 (continued) 

Gro11 

couatrr 
Urban do•utic 

or grouping Al Population Population &I product 

-Developed 
.. rltet 0.6 1.9 s/ 3.3 

econoaiu 
Au1tralla 1.2 1.9 2.8 

Au1tria -0.1 0.5 3.5 

lelgiUll 0.1 0.4 2.7 

Canada 1.5 l. 7 3.3 

DemMrk 0.2 0.9 2.1 

France 0.3 1.4 3.3 

Gena&llJ. Federal 
lepubUc of -0.3 0.4 3,5 

llrael 2.6 3.2 1.4 

Japaa 0.9 2.1 5.1 

lletherland1 0.6 0.6 2.6 

llew Zealand 1.1 1.9 -0.3 

llorwar 0.4 2.8 4.8 

Portugal 0.9 2.9 5.1 

Spah 1.0 2.2 2.2 

Sweden 0.2 1.0 1.7 

United J.ingdOll -0.l 0.3 0.6 

United Sta tH 0.9 1.5 3.4 

Kanufactur\ng 
value added 

3.4 

1.2 
4.7 
2.8 
2.9 
2.6 
2.4 

3.4 
1. 5 
7.4 
2.1 
0.2 

-0.4 
6.2 
1.5 

-0.l 
-5.l 

3.7 

Total 
eaployment 

1.4 

1.4 
1.1 
0.01 
2.8 
1.4 
0.4 

0.4 
2.4 
0.7 
1.4 
0.8 
2.3 
1.0 

-2.6 
0.8 
0.1 
3.0 

Service 
e•ployment 

2.4 

2.4 
2.1 
2.0 
3.2 
2.2 
2.0 

2.0 
3.5 
1.8 
2.8 
1.2 
4.2 
3.7 

-0.2 
2.5 
1.2 
3.2 

Manufactudng 
e111ploymenl 

0.2 

-0.5 
0.2 

-3.3 
2.4 
0.2 

-1.2 

-0.1 
1.3 

-0.7 
-1. 7 
1.1 

-1.1 
1.8 

-3.2 
-1.8 
-1.8 

2.4 

Source1: UN. Halldbook of Development Stati1tic1, Nev York, 1983; ILO, 
World Bank, world Develop!!!nt Report, varlou1 l11ue1 (Wa1hlngton, D.C.). 

Yearbook of Labour Stati1tlc1, Geneva, 1983. 

a/ Tb• 1election of countrl•• under each grouping 11 ba1ed on availability of data on th• 1tructure of employment in 
.. jor-divl1ioa1 of econo•ic activitJ during th• period 1975-1980. ~I Service e•plo,.ent cover• trade, re1taurant1, hotel•, tran1port, 1torage, co11111unication1, financing, \n1urance, real 
e1tate and bu1ine11, coaaunitJ, 1ocial and per1onal 1ervic••· 

£1 Croup average. ti Public 1ector and e1tabll1h1Mnt1 of non-agricultural private 1ector with ten or more per1on1 employed. 

~I Figure• for 1979. not for 1980. 
fl Manufacturing ezclude1 public utllltl•• and con1truction. 
&I Growth rate• for 1970-1980, not for 1975-1980. 

ai 
c..> 
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facturing employment and manufacturing value added between develop­
ing and developed market economies are consistent with a histori­
cally observed secular trend for the share of service employment in 
the labour force to expand with econoaic development, while the 
share of manufacturing employment declines (lu%nets (2), pp. 
150-152). Moreover, the average growth rate for developing coun-­
tries conceals a wide range of intercountry differences ranging 
from a negative growth rate of 2.1 per cent for Sri Lanita to 15 per 
cent for Jordan, which is mainly influenced by a very small base 
figure. By contrast, in most countries of the Organization for 
Economic Co-operation and Development, manufacturing employment 
actually decreased with the major exceptions of the United States 
of America and Canada during the period considered. 

Contrary to the gloomy picture presented by many investigators 
in the past, employment generation in the manufacturing sector of 
developing countr"ies on the whole seems ver"y remarkable, although 
it may not be sufficient lo absol:'b a swelling UC'ban labour' force 
fed by l:'apid l:'Ul:'al-urban migration. In fact, there are some 
studies supporting the unor"thodox view that the gl:'owth !:'ates of 
industrial productivity and employment in developing countries 
toda/ are better than those achieved by already developed countries 
at compal:'able stages of growth in the past (Squire (3), p. 24). In 
this context, it is interesting to note the paradoxical situation 
that the rapid gC'owth of manufacturing employment may also increase 
the urban unemployment resulting fC'om the accelerated ruC'al-·urban 
migration in response to urban-rural wrge differentials or urban 
wage subsidies. 

As extensively discussed in the literature, there are many 
factors ~ausing low employment creation in the manufacturing jector 
in developing countries,* including the following: 

(a) Widespread factor pc-ice distortions are observed in many 
developing countries. Wage rates in modern manufactuC'ing indus­
tries tend lo be higher than the marginal social cost of labour, 
while capital is undervalued by credit subsidies (low interest 
rates) coupled with overvalued exchange C'ates and favourable tariff 
treatment of imports of capital goods. All these distorted factor 
prices, which deviate substantially from their opportunity costs or 
scarcity values, undoubtedly contributed to the adoption of more 
capital-intensive techniques of production in the manufacturing 
sector; 

(b) Manufacturing industry is the most dynamic sector of the 
economy, with potential for scale economies and considerable scope 
for factor substitution and productivity gains. A substantial 
increase in labour efficiency and productivity would lead to lower 
labour-·input requirements; 

*Fer a comprehensive survey of the issues !:'elated lo the 
employment-generating capacity of the manufacturing sector ln 
developing countries, see Morawetz (1) and Baer and Samuelson (4). 
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(c) On the other hand. 11e>st service activities are con­
strained by rigid factor proportions of labour- intensive type and 
rather inefficient production processes. For instance. Berry [SJ 
stressed the paucity of technological change, lagging productivity 
and a rather narrow range of factor substitution possibilities as a 
aajor cause of the expansion of service sector eaployment. 

Kore iaportantly, the eaployaent-creating capacity of the 
aodern industrial sector has been too narrowly interpreted in the 
past. Re~ent empirical studies of regional incoae and employment 
multiplier analysis based on input-output techniques in industrial­
ized countries provide conclusive evidence that the direct employ­
ment effect of industrial investment is saall compared with the 
indirect tiffects arising from inter-industry purchases of inputs 
and income--induced effects of private consumption. These secondary 
eaplo,.ent effects were not usually considered when industry was 
faulted for its inability to generate sufficient employment. 
Undoubtedly, at the initial stages of industrialization, when 
inter-industry linkages are still weak and per capita incomes low. 
tl• secondary effects may not be significant, but as the industrial 
base broadens and becomes more integrated, both horizontally and 
vertically, the employment impact of industrial activities should 
also increase substantially. In a slightly different context, 
Stewart and Streeten (6) expressed a similar view that while 
capital-intensive industries may initially achieve only modest job 
gains, they may also sow seeds for more impressive future employ­
ment gains than less-capital-intensive ventures. Moreover, given 
the importance of the indirect and income-induced emplof111ent 
effects of manufacturinL activities, Galenson (7) tested the 
hypothesis that the expansion of tertiar1 employment is related to 
increases in manufacturing activities through the impact of high 
incomes on demand for services and the increased demand for service 
inputs into manufacturing. The major finding of the study, 
although tentative, was that an efficient manufacturing activity is 
an extremely important source of generating new employment in the 
service sector of developing economies. For instance, a percentage 
increase in manufacturing employment was found to be associated 
with an increase of 0.6 per cent of employment in tertiary activi­
ties, with the resultant multiplier of 1.6. A similar conclusion 
was derived by Meller and ~arfin (8) in their empirical analysis of 
the multiplier effects of the manufacturing industries in Chile, 
using the 1962 Chilean (74 x 74) input-output table. 

The fundamental issue emerging from the foregoing analysis is 
not whether the manufacturing sector itself is incapable of absorb-· 
ing the surplus urban labour and the bulk of the new employment i1 
likely to be located in the 1ervice sector, but whether for every 
worker employed in the manufacturing sector there may well be a 
multiple expansion of employment in conaerce, construction, trans­
portation, and services through a network of forward and backward 
linkage• between manufacturing and services. A simple calculation 
shows that the manufacturing sector alone cannot be expected to 
bear the major 1hare of employment ab1orption. Take a hypothetical 
case of a manufacturing sector employing 20 per cent of the labour 
force and a total labour force growing at an annual rate of 3 per 
cent. Then the growth rate of manufacturing employment required to 
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absorb all new entrants in the job market would be 15 per cent per 
annwa, and the required growth rate of manufacturing output aaJ as 
well be a multiple of the emploJment growth rate. CertainlJ, theJ 
seem to be outside the plausible range. It seems clear, therefore, 
that lhe manufacturing sector could be regarded as the engine of 
growth stimulating employment creation in other sectors of the 
economy, particularly in the service sector through the inter­
industry and income-induced demand for services. The critical 
intersectoral relationship between manufacturing and services is 
dealt with in the next section. 

B. Linkages between the manufacturing sector and the 
service sector 

The economy can be seen as a network of interrelated sectors 
including agriculture, industry, service and trade, with the degree 
of complexity of linkages between sectors depending on the indus­
trial maturity of the economy. Here we shall focus exclusively on 
the service- industry linkage. The purpose of th is section is to 
provide empirical evidence in support of the thesis that the growth 
of industry and particularly of the manufacturing sector ls essen­
tial to the growth of emploJment creation in the service sector of 
the economy. The analysis is partly based on the international 
input-output table for countries of the Association of South-East 
Asian Nations constructed by the Institute of Developing Economies 
in Tokyo.* The international table covers six developing countries 
(Indo~sia, Malaysia, Philippines, Republic of ICorea, Singapore and 
Thailand) and two developed eccnomies (Japan and United States) in 
the Pacific basin region, and the table of each country is linked 
to those of all other countries through trade. Adllli ttedly, the 
structure of the economies and the nature and extent of econoalc 
interdependence, as revealed by the 1975 table of the Institute of 
Developing Economies, between developing and developed countries in 
the region may not be typical of the structure of production and 
trade and of No.~th-South economic relations in other parts of the 
world. Nevertheless, given the different stages of industrializa­
tion of the countries dealt with, the table permits a cross-section 
analysis of the structural characteristics of their economies and 
particularly the linlta~e and integration patterns within industry 
and between industry and other sectors of the economy at different 
stages of development. Furthermore, the analysis may shed light on 

*Using the unifonn sector classification at the dlsag~regation 
levels of 7, 24 and 54 sectors, the international input-output 
table of the Institute of Developing Economies links the input­
output tables of the Pacific basin countries (Indonesia, Japan, 
Malaysia, Philippines, Republic of ICorea, Singapore, Thailand and 
United States of Ainerica) through their respective trade aatrlces 
for 1975. The import matrix of each country was decoaposed into 
import subaatrices froa its partner countries and the rest of the 
world at 1975 producer prices. An inverse aatrh wu available 
orly for the 24-sector table. ror further details, see the Insti­
tute of Developing Econoaies (10). 
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the likelJ cours- of future industrialization in other less­
industrialized developing countries. 

At the risk of over- simplification. il may be stated that 
there have been lvo opposing schools of thought regarding the 
nature of labour absorption in the service sector of developing 
countries. For analytical convenience. let us designate them as 
the schools of "supply-determined employment" and of "demand­
induced employment". The proponents of supply determinism. such as 
Friedmann and Sullivan (9). argue that given the continuing and 
even accelerating rural-urban migration in developing countries. 
urban growth rates are typically twice lhe rate of population 
growth, while employment growth in the manufacturing sector is far 
less than the corresponding growth rate of the urban work-force. 
As a result of the inability of the manufacturing sector to absorb 
a substantial portion of the rapidly growing urban work-force, the 
bulk of the urban labour force has been absorbed into small--sca le 
enterprises. personal services and manJ other activities in the 
informal sector. in addition lo open unemployment. Thus. the 
service sector has acted as a residual employer of the cver­
increasi ng urban labour force fed by the accelerating movement of 
people to cities. 

On the other hand, many investigators. such as Berry (5) and 
Udall (11). attach less importance lo the role of the service 
sector as a residual employer disguising the underemployment of 
those not absorbed by the industrial sector and more to the expan­
sion jn the demand for services as a aajor factor in the growth of 
service sector employment. In a similar vein, Sabolo (12) distin­
guishes between intermediate service demand and income-induced 
demand for services. and further shows that the share of employment 
in intermediate services is positively related to the growth of 
non-te-tiary production, particularly industry. where intennediate 
services refer to service inputs for production such as transport 
and connunications. co111Derce excluding petty trade, banking and 
finance, professional services and government services. 

It is obvious that the proportion of service employment 
generated in response to the increased demand for services through 
inter-industry transactions and income expansion will increase with 
economic development and that of supply-determined traditional 
service employment which is usually found in the informal sector 
will de~line in the process of development. We shall discuss below 
the first type of service activities, which is legitimately 
demanded by productive activities of other sectors of the economy. 

~nter~indu1try tran1actions between manufacturi!!L_and services 

Table 2 provide• an international comparison of intersectoral 
dependence between manufacturing and tertiary activities (trade and 
transport and 1ervice1) as mea1ured by the degree of importance of 
an input to the total inputs for an output, which is e1pres1ed in 
percentage•. A clo1e ex .. ination reveals 1ign!ficant general 
patterns of intersectoral relations ln th••• countries. 
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Table 2. Dependency ratios ~/ between manufacturing and services 
in selected Pacific basin countries, 1975 

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

Branch 

03 
06 
07 

03 
06 
07 

03 
06 
07 

03 
06 
07 

03 
06 
07 

03 
06 
07 

03 
06 
07 

03 
06 
07 

!!Qll•: 
annes table 

Dependen~ ratios by branch 
Manufacturing Trade and Transport 

(03) (06) 

J:ndonesia 
29.6 44.4 
11.1 19.3 

2.2 31.8 

Malaysia 
36.1 44.4 

9.7 13.0 
2.5 41.3 

Philippines 
34.0 38.5 
18.2 18.2 

3.1 33.4 

Republic of Korea 
49.7 44.4 
11.5 25.4 

3.9 28.0 

~ingapore 
48.1 46.0 
14.4 9.5 
2.6 38.7 

Thailand 
37 .o 50.6 
11.9 15.6 

2.9 30.4 

Japan 
58.6 36.8 
9.1 24.9 

12.8 35.4 

United States 
60.6 23.0 
10.3 20.1 
9.7 48.1 

Services 
(07) 

42.9 
12.2 
18.0 

41.2 
10.2 
30.9 

31.2 
16.5 
45.9 

39.4 
14.8 
33.5 

50.2 
10.2 
29.7 

47.2 
19.5 
17 .2 

29.7 
15.8 
42.3 

26.1 
7. 7 

49.9 

Figure• drawn from more complete sectoral breakdown 
8. 
Countries listed alphabetically by economic grouping. 

in 

!/ Branch purchue1 of inputs u percentage of i t1 total 
intermediate input purchases. 
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First, despite considerable variations across sectors and 
countries, the dependence of the tertiary sector on manufacturing 
in the developing country group, as measured by purchases of manu­
factured inputs of the sector as a percentage of its total input 
purchases, was markedly and consistently high. This general depen­
dence on manufacturing was notable in all developing countries in 
the Pacific basin region, but considerably weaker in the developed 
country group comprising Japan and the United st~tes. As reflected 
in the more complete annex: table 8, of equal significance is the 
dependence of electricity, gas and water on manufacturing in all 
the Pacific basin developing countries, ranging from 60 per cent in 
Indonesia to 76.5 per cent in Malaysia, which contrasts sharply 
with the relatively low dependence of the sector on manufactured 
inputs in Japan (38.7 per cent) and the United States (14.2 per 
cent). This critical dependence of the utilities industry on manu­
facturing in developing countries has important implications for 
the provision and accessibility of social infrastructure to the 
urban poor. 

Second, numerical data on intrasectoral dependence within the 
manufacturing sector cast new light on the degree of industrializa­
tion achieved by various countries, which in turn has important 
implications both for generating legitimate demand for services, 
and hence employment creal ion in the service sector, and for the 
1 c1.bour- absorptive capacity of the manufacturing sector. The manu­
facturing sector depends on its own output for its growth, and 
these inter-industry transactions in manufacturing were relatively 
significant in all the Pacific basin economies: Indonesia, 30 per 
cent; the Philippines, 34 per ce~t; Malaysia, 36 per cent; 
Thailand, 37 per cent; Singapore, 48 per cent; Korea, 50 per cent; 
Japan, 59 per cent; and the United States, 61 per cent. More 
importantly, the statistics bear out the fact that inter-industry 
transactions within the manufacturing sector increased in step with 
the degree of industrialization achieved by a given country. Thus 
inter- industry dependency ratios for manufacturing varied systemat­
ically from about 30 per cent in Indonesia lo 61 per cent in the 
United Stales according lo the ex:tent of industrial maturity 
attained. Similar empirical relationships between the magnitude of 
inter· industry transactions and the stages of growth were not, 
however, observed for any other sectors classified in the study. 

Third, given the dominant share of the manufacturing sector in 
the total purchases of intermediate inputs of the economy as a 
whole in both developing and developed countries, the manufacturing 
sector generally needs to obtain a relatively small percentage of 
its total inputs from each individual sector of the economy, but 
this small share may prove to be a large fraction of total inter­
mediate inputs sales of the selling sector, and hence critically 
important for sustaining output of the individual tertiary sector 
in question. For instance, the manufacturing sector in Malaysia 
needed to obtain a meagre 1.4 per cent of its total input require­
ments from lhe public utilities industry (water, gas and electri­
city) in 1975, but lhis small percentage represented almost 60 per 
cent of total sales of intermediate inputs by that industry. In 
the Republic of Korea, only 4 per cent of total input requirements 
in manufacturing was supplied from services, but it constituted 
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about 30 per cent of total inputs sales of the service sector. 
Similarly, in Japan, the manufacturing sector bought about 9 per 
cent of its total input needs from the trade and transport sector, 
but these sales to the manufacturing sector amounted to nearly 40 
per cent of total input sales by the trade and transport sector. 

l'"ourth, manufacturing sector demand for trade and tl"ansport in 
developing countries tends to be substantially greater than that 
sector's demand for services, often by a multiple of 4 to S. For 
instance, in the Philippines, purchases by the manufacturing sector 
of inputs from the tl"ade and transport sector accounted for about 
18 per cent of its total intermediate input purchases, while the 
correspondiug shal"e of sel"vices was only 3 per cent. In this 
regard, it is worth noting that demand by the manufacturing sector 
for services increases substantially as a counll"y develops. Fol" 
instance, the share of services in the total intermediate input 
purchases of the manufacturing sector in developing countries 
ranged from 2.2 per cent in Indonesia lo 3.9 per cent in the 
Republic of Korea, but the same pel"centage share jumped to 9.7 per 
cent in the United States and 12.8 per cent in Japan. 

Fifth, in both developing and developed countl"ies, intel"­
industry tl"ansactions between services and tt olde and tt"ansport are 
quite significant. Particularly, t.he trade and transpol"t sector 
was shown to depend heavily on services, ranging from a dependency 
ratio of 28 per cent in the Republic of Korea to 48 per cent in the 
United States, and, to a lesser extent, the dependence of the 
service sector on trade and transport in terms of its input 
requirements ranged from about 8 per cent in the United States to 
20 per cent in Thailand. Equally important are tle inter-industry 
tl"ansaction.3 in both sectors, particularly i11 the service sector, 
with dependency ratios of 42 per cent for Japan, 46 per cent for 
the Philippines, 34 per cent for the Republic of Korea and 50 per 
cent for the United States. The growth of the service sector feeds 
upon itself. Lastly, but not least important, unlike the inter­
industry relationships between the manufacturing and the non­
manufacturing sectors, the patterns of inter-industry relations in 
the non--manufacturing sectors do not systematically correspond to 
the stages of economic development. 

Sixth, the nature and scope of sectoral dependence could be 
more sharply delineated by aggregating the supplying sectors into 
the three traditional broad categories of activities: primary 
(agriculture and mining), industry (manufacturing, public utilities 
and coristruction) and tertiary (trade and ll"ansport and services). 
This has been done in table 3. Among olh:?r things, table 3 high-
lights the following: 

(a) There seems to be an invel"se correlation between the 
importance of primary inputs to manufacturing and the stages of 
industl"ialization. In all less industrialized countries of the 
region, namely Indonesia, Malaysia, the Phi.lippines and Thailand, 
the manufacturing sector purchased its inpulN more from the primary 
sector than from industry, but the opposite was true in the 
Republic of Korea and Singapore, which are t"elalively more indus­
trialized developing countries. Kot"eovet", manufactut"ing dependence 
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Table 3. Branch dependence on primary, 

industrial and te!:'tiary sectors 
(Percentage) 

--------------
Electricy, 

Country and Agriculture Mining Manufacturing water and 

sector 
gas 

-----

Indonesia 
Primary 23.7 5.1 55.3 0.9 

Industry 44.7 62.7 31. 5 71. 7 

Tertiary 31. 5 32.7 13.3 21.4 

!!ala1sia 
Primary 7.1 0.9 49.9 0.4 

Industry 74.0 57 .9 38.0 85.7 

Tertiary 18.9 41. 3 12.2 13.8 

Phil ~EEines 
Primary 22. 7 1.4 44.l 0.1 

Industry 49.l 66.6 34.6 73.8 

Tertiary 28.3 32.0 21.3 26.1 

~eEublic of 
~ 
Primary 28.6 14.4 32.8 2.7 

Industry 51. 7 53.0 51.9 72 .6 

Tertiary 19.7 32.5 15.4 24.8 

SingaEore 
Primary 5.1 0.0 34.7 0.0 

Indusl•Y 71.3 77 .6 48.3 77 .3 

Tertiary 23.6 22 .4 17 .0 22. 7 

:_rhailand 
Pdma:-y 23.7 2.3 45.5 0.6 

Industry 47.1 60.3 39.8 79.l 

Tertiary 29.2 31. 3 14.8 2Ci.3 

JaEan 
Primary 27.2 l. 2 17 .0 24.1 

Industry 46.7 22.8 6.1 4 7 .0 

Tertiary 26.2 76.2 21.9 28.8 

y_11!ted st:atea 
Primary 35.0 16.9 16.7 25.9 

Industry 36.5 42.2 63.3 ~8.1 

Tertiary 28.5 40.8 20.0 16.0 

conlinued 
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Countc-y and 
type of Trade and 

activity Constc-uction transport Sec-vices 

!_!!don~si~ 

Primary 11. l 0.8 14.8 

1ndustc-y 53.2 48.2 55.0 

Tertiary 35.6 51.1 30.2 

Hala1sia 
Primary 3.0 0.1 8.0 

Industry 76.4 45.7 51.1 

Tertiary 20. 7 54.3 41.1 

Phi 1i EEi nes 
Primac-y ., . 7 5.0 0.4 

Industc-y 67 .0 43.5 37.3 

Tertiary 25.3 51.6 l.2.4 

~eEublic of 
Korea 
Primary 3.9 0.2 2.2 

Industry 69.6 46.5 49.1 

Tertiary 26.5 53.4 48.3 

9ing,aEore 
Primary 0.0 5.4 1.1 

Industl"y 71.0 46.5 58.5 

Tertiary 23.0 48.2 39.9 

Thailand 
Primary 8. 7 0.1 7 .4 

lndustry 63.4 53.8 55.9 

Tertial"y 28.1 46.0 36.7 

Japan 
Pt"imary 3.5 o.o 1.3 

Industl"y 62.3 39.1 41. 2 

Tertiary ~4.2 60.3 57.6 

United Ztates 
Pdmu·y 2.7 0.6 1.3 

Industl"y 68.1 31.2 41.2 

Tertial"y 29.2 68.2 57 .6 

~ot~: Figures calculated from more detailed table 8 in annex. 
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on primary inpuls was only 17 per cent in both Japan and the United 
States. Thus, the process of industdalization tends lo diminish 
the importance of the primary sector, including agriculture, and 
increase the dependence of manufacturing on its own output; 

(b) Public utilities purchased from industry nearly three 
quarters or more of its total input requirements in the developing 
country group of the region. These dependency ratios were con­
siderably lower in the developed countries, with figures of 4 7 per 
cent in Japan •rnd 58 per cent in the United states, but public 
utilities still claimed by far the largest share of the three 
sectors; 

(c) Given the nature of construction work, namely assembling 
and installing manufactured parts and construction materials, it is 
not surprising to find high construction-industry dependency ratios 
in developing and developed countries alike. Il is also noteworthy 
that the tertiary sector proved to be of considerable importance 
for sustaining output in the construction sector; 

(d) In tt.e trade and transport sector in the developing 
country group, the share of both industry and tertiary inputs 
appear to be roughly comparable, each ranging between 45 per cent 
and 55 per cent. But the tertiary shares became much larger than 
the industry shares in the developed country group, 60 per cent in 
Japan and 68 per cent in the United 3tates. This may suggest that 
as the trade and transport sector becomes more developed and 
sophisticated, its dependence on inputs from tertiary activities, 
and particularly highly specialized ski 11- intensive services, may 
also markedly increase; 

(e) The share of industry in the totBl input purchases of the 
service sector in the developing country group clearly dominated 
that of the tertiary in most cases except for the Republic of 
Korea, where th~ two shares were evenly matched, and the 
Philippines, where the tertiary share exceeded that of industry by 
a great margin. In the developed market economies of Japan and the 
United States, the relative importance of industry and tertiary 
inputs to the service sector tipped clearly in favour of the 
latter, perhaps reflecting the growing importance of inter-industry 
transactions within the service sector as the economy depends 
increasingly on highly sophisticated service inputs in its tech­
nologically advanced and skill-intensive stages of post· industrial 
service-oriented production. 

l'inally, it should be noted that international trade can play 
an important role in mitigating some of the national constraints lo 
development posed by the lack of domestic inter- industry linkagn 
as well as poor natural resource endowments. At the risk of over­
simplification, there may be two different routes lo industrializa­
tion of developing countries. One option is to specielize in the 
production and exporl of a relatively narrow range of products in 
which a country is seen to have comparative advantage and to import 
all necessary interr.1ediate and capital goocis as well a:: consumer 
goods with their export earnings. Another alternative is to launch 
A slC'ategy of industrial devalopment which would concentrate on 
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bui ldi1. ~ an extensive network of domestic linkages and broadening 
the industrial base of the developing country. Admittediy, the 
question of which option lo choose may depend on lhe characleris­
tlcs of lhe country, such as its size and natural resource endow­
ments. For instance, large countries are generally in a more 
advantageous position to develop extensive domestic linkages th:i!"I 
small countries because of the potential for exploiting scale eco­
nomies and industrial technology unconstrained by the domestic 
market size. On the other hand, small countries constrained by the 
limited size of their domestic markets may have no alternative lo 
the export-oriented gc-owth stc-ategy. In c-eal ity, the opt ion open 
to a country may not be a matter of choosing one alternative or 
another. Instead, there may be some scope for a lrade-off between 
domestic linkages and trade possibilities. In lhis regard, it is 
also worth noting that although foreign trade may provide an 
opportunity for escaping an initial resource constraint in supply 
in a small open economy, there are still many essen~ial non­
tradables, like power, which are required to give industry s slarl 
and which cannot be imported. 

Income-induced demand for services 

As urbanizati1Jn and industrialization accelerate, the service 
sector tends to grow faster than industry because of two major 
factoc-s. The first factor, as discussed earlier, is lhe increased 
inter-industry transactions between industry and services, since 
industry needs more specialized conanercial activities, trade, com-· 
munications, finance and government services. The second source of 
growth of the service sector is related lo rising incomes creating 
a demand for the whole range of consumer services, such as recrea­
tion, health care, improving the quality of the environment and 
other professional and personal services. 

In this context, Sabolo (12) has distinguished between the two 
types of services new and old. New services are generally 
associated with the positive income elasticity of demand, which 
usually characterizes high-income consumption items, such as edu­
cation, health, tourism, entertainment and leisure--time activities, 
while old services are normally found in traditional activities 
such as petty trading and domestic services with negative income 
elasticity. In fact, many investigators (for example, Kuznets 
(13), Galenson (7) and Baer and Samuelson (4), Berry (5) and Udall 
(11)) have attached great importance to the role of services in 
final demand, considering most of the services as superior goods 
with an income elasticity higher than one. The income elasticity 
of demand for services obviously has an important implication for 
the employment-creation strategy. If income elasticities for most 
services are sufficiently high, the development strategy could con­
centrate on first maximizing the economic growlh rate. Then, 
rising per capita incomes should produce substantially increased 
demand for highly remunerated services in the growing urban indus­
trial sector, thus leading to the rapid expansion of urban service 
employment. 
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Table 4 sunmarizes sectoral contributions to private con­
sumption in the Pacific basin countries in 1975. Empirical results 
tend to confirm a number of theoretical postulates regarding the 
relationships between private consumption and income which have 
been extensively treated in eronomic theory. The share of manu­
factured consumer goods in total private consumption is by far the 
largest in all the Pacific basin developing countries, ranging from 
40 per cent in Thailand to 57 per cent in Singa.eiore. This con­
trasts sharply with a relatively small share of agricultural prod­
ucts in private consumption in those countries, varying within the 
range of about 5 per cent in Singapore to 16 per cent in 
Indonesia. When the sample was extended to include Japan and the 
United States, the agricultural share was further reduced lo 4 per 
cent in Japan and 1 per cent in the United States. These cross­
section data are consistent with the theoretical postulates of 
Engel's laws, Colin Clark, Kuznets, and many others, according lo 
which the share of agriculture and other primary products in gross 
domestic production declines and those of industry and services 
increase as per capita incomes rise. If the country sample studied 
had included those at much lower income levels, the results might 
have shown the full range of consumption-income relationships in 
which a relatively large initial share of foods and other agri­
cultural products at the lower per capita income levels steadily 
decreases as per capita incomes rise, while the relative share of 
manufact.ured goods in total private consumptjon gains in step with 
increasing per capita income until it reaches a threshold level 
associated with the high-income groups of developed countries. 
Beyond that level, the relative share of services overtakes that of 
manufactured goods as the greater proportion of income is allocated 
to highly specialized service activities at high-income levels. 
Table 4 lends empirical support to the theoretical validity of such 
a consumption-income relationship. In the developed economies of 
both Japan and the United States, the share of private consumption 
of manufactured goods was around 30 per cent as compared with the 
service share of 40 to 45 per cent. 

Jndustry multiplier effects 

It was emphasized at the outset that the t;Jtal direct and 
indirect effects on output, income and employment of any sectoral 
activity must be considered to assess the impact of that activity 
on the economy at large and on the service sector in particular. 
This is because the production of each good requires direct inputs 
of various goods and services (backward linkages). Moreover, each 
of these inputs bu its own set of inputs and this process con­
tinues in ever-decreasing magnitudes in successive stages. There­
fore, the multiplier effect of any sectoral activity should include 
not only the direct backward linkage but also the sum of the 
effects of these linkages in successive stages. This takes on 
added significance for manufacturing activities because the direct 
employment effects of manufacturing industry is generally known to 
be relatively small, but its indirtict and income·-induced linkages 
provide a strong stimulus for output and employment expansion in 
other sectors including services. Table 5 provides such direct and 
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Table 4. Contrib:tions to gross domestic consumption 
in selected Pacific basin countries 

(Thousands of dollars) 

Republic 
of 

Branch Indonesia Malaysia Philippines Korea 

---· 

Agriculture 3 175 829 545 787 1 523 725 1 544 492 

(15.56) (10.60) (14 .06) (10.85) 

Mining 19 949 243 3 476 16 246 

(0.10) (0.03) (0.11) 

Manufacturing 9 772 884 2 187 966 4 928 699 7 438 151 

(47.94) (42.51) (45.48) (52.25) 

Electricity. 
gas and water 103 740 48 051 94 369 158 630 

(0.51) (0.93) (0.87) (l.11) 

Construction 17 653 1 626 

(--) (0.34) (0.02) (--) 

Trade and 
Transport 3 720 204 953 423 2 708 186 2 668 666 

08. 25) (18.52) (24.99) (18.75) 

Services 3 592 959 1 394 185 1 578 103 2 408 860 

(17. 63) (27.09) (14.56) (16.92) 

Total consumption 20 385 565 5 147 308 10 838 188 14 235 045 

continued 



table 4 (continued) 

Branch 

Agriculture 

Mining 

Manufacturing 

Electl"ic i ty, 
gas and water 

Construction 

trade and 
Transport 

Services 

Total consumption 
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Singapore Thailand Japan 
United 
States 

160 963 1 796 408 11 645 710 9 304 925 

(0.95) (4.8) 

(--) 

(14.35) 

7 723 

(0.06) 

(4.6) 

10 197 

(--) 

530 468 

(0 05) 

1 919 601 5 006 122 85 239 676 280 469 036 

(57.21) 

153 477 

(4.57) 

11 532 

(0.34) 

(40.) 

104 928 

(0.84) 

68 840 

(0.55) 

544 440 2 648 077 

(16.23) (21.16) 

(29.68) (28.68) 

5 408 058 28 523 788 

(1. 88) (2.92) 

(--·) (--) 

67 743 841 212 902 107 

(23.59) (21. 77) 

565 100 2 882 993 117 118 871 446 168 996 

(16 .84) (23.04) (40.78) (45.63) 

3 355 113 12 515 091 287 166 353 977 899 338 

Source: Institute of Developing Economies, International 
Input-Output Tabl~ for ASEAN countries, 1975 (Tokyo, 1982). 

~s: Figures ~ithin parentheses indicate percentage shares 
of total consumption. 

Countries listed alphabetically by economic grouping. 
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Table 5. Direct and indirect input-output coefficients for 
a dollar change in final demand for a gi•ren product 

or activity 

Product or Republic of 
activity Indonesia Malaysia Philippines ICo;.-ea 

Paddy - 1.087794 1.309168 1.199653 1.126126 
Other agricul-

tu re 1.103520 1.158030 1.202982 1.337524 
Livestock 1.117321 1.706095 1.550824 2.105431 
Forestry 1.166855 1.116734 1.202132 1.284816 
Fishery 1.172136 1.150069 1.182184 1.523280 
Crude petroleum 

and natural 
i;as 1.039808 1.000000 1.318593 1.000000 

Other mining 1.221997 1.135083 1.342015 1.437299 
Food, beverages 

and tobacco 1.832049 1.845532 1.961652 1.960318 
Textiles, 

leather and 
their products 1. 775956 1.627511 1.788538 2.208751 

Lumber and 
wood products 1.749884 1.579001 1.937059 1.540936 

Pulp, paper 
and printing 1.349878 1.438737 1.537934 1.815186 

Chemical 
products 1.515820 1.775806 1.635755 1. 837265 

Petroleum and 
its products 1.826167 1.060208 1.174483 1. 230548 

Rubber products 1.923322 1.755556 1.739979 1.917035 
Non-metallic 

mineral 
products 1.498843 1.492355 1.849275 1.885732 

Metal products 1.469318 1. 711507 1.642846 2 .091232 
Machinery 1.223302 1. 518427 1.905922 1. 770863 
Transport 

equipment 1.311398 1.637478 1. 708311 1.801056 
Other manufac-

turing 
products 1.369040 1.303988 1.755509 1.918830 

Electl"ici ty, 
gas and 
water supply 1.369040 1.457121 1.866463 1.821214 

Construction 1.609875 1.835766 2.024515 2.008047 
Trade and 

transport 1.269565 1.364536 1. 455585 1. 393311 
Services 1.457337 1.255802 1.396020 1. 604569 

continued 
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Table 5 (continued) 

Product or United States 
activity Singapore Thailand Japan of America 

01 Paddy 1.000000 1.165301 1.416542 1.852280 

02 Other agricul-
tu re 1.471452 1.239345 1.629803 2.137505 

03 Livestock 1.612232 1.904025 2.412580 2.163242 

04 Forestry 1.643816 1.146195 1.895387 2.239078 

05 Fishery 1.956342 1.370906 1. 775640 1. 523818 

06 Crude petroleum 
and natuL"al 
gas 1.000000 1.000000 1.681361 1.704225 

07 Other mining l. 535601 1.213689 1.881004 1.855121 

08 Food, beverages 
and tobacco 1.786354 1.921742- 2.242838 2.947923 

09 Textiles, 
leather and 
their products 1.623529 1.927026 2.415563 2 .074217 

10 Lumber and 
wood products 1.802124 1.783074 2.122613 1.886910 

11 Pulp, paper 
and printlng 1.432048 1.631388 2.379996 1.886069 

12 Chemical 
products 1.645038 1.628808 2.404253 1.970774 

13 Petroleum and 
its products 1.043274 1.143188 1. 293915 2.476322 

14 Rubber produc~s l. 527388 1.764400 2.229309 1.974503 

15 Non-metallic 
minet"al 
products 1.678540 l. 772083 2.123930 1.868223 

16 Metal products 1.384266 1.737091 2.560812 2.098535 

17 Machinery 1. 536504 1. 591340 2.408248 1.871221 

18 Transport 
equipment 1.334046 1.643218 2.546529 2.148847 

19 Other manufac-
turing 
products 1.600388 1.460752 2.340738 1.825267 

20 !lectdcity, 
gas and 
water supply 1.432486 1.705314 1.618926 1.995866 

21 Construction l. 690794 1.844172 2.229170 2.016458 

22 Trade and 
tt"ansport l. 513442 1.346269 1.752015 1.582921 

23 Services 1.447763 1.493877 1.800171 1.743203 

~52urio1: Institute of Developing Economie1, International 
Input-Output Table for AS!AN Countrle1, 1975 (Tokyo, 1982). 

H2ill: Figures represent direct and indirect dome1tic output 
effects in do llart. 

Countrie1 li1ted alphabetically by economic grouping. 
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indirect output multipliers for the 23 sectors of the Pacific basin 
economies.* 

One of the most notable general patterns of the sectoral 
multipliers given in table 5 is that manufacturing subsectors 
(08-19) tend to produce a greater output, and perhaps employment, 
impact on the economy per dollar delivery of final demand than any 
other subsectors out6ide manufacturing. These relatively large 
multiplier effects of various manufacturing activities, which were 
observed in both the developing and developed countries of the 
region, are mainly attributable to the comparatively high density 
of inter-industry transactions of both forward .n~ backward linkage 
types within and around the manufacturing se, tor. However, the 
multiplier effect varied considerably from one 111dustry to another 
within the manufacturing sector. Light manufacturing (food, 
beverages and tobacco, textiles and leather pcoducts) seems to 
create generally large output multiplier effects regardless of the 
stages of development of the country in question, and also pl"e­
sumably large employment effects, given the relatively high 
labour-inte:as i ty in these industries. The multiplier effects of 
the resource-based industries show somewhat mixed results. The 
multi~lier effect was shown to be fairly high in lumber and wooden 
products and rubber products throughout the region, but relatively 
low in pulp, paper and printing, except in Japan, the Republic of 
Korea and the United States, and also low in petroleum and its 
products, with the exception of the oil-pl"oducing countl"ies of the 
region, namely Indonesia and the United States, whi.::h had remal"k­
ably large multipliers. The multiplier effects in the remaining 
l:'esource-based industl:'ies, in chemical, non-metallic mineral and 
metal pl"oducts, were generally stl"ong in most countries and excep­
tionally so in Japan. The multiplier effect of capital goods 
industries, mainly machinery and transport equipment, is likely to 
be influenced by the domestic capability of producing capital 
goods, and hence tends to be small in countries at an early stage 
of industrialization, such as Indonesia, Malaysia and Thailand, 
with the notbble exception of the Philippines, and has become very 

*These output multipliers are the column sums of the Leontief 
invel"se matl:"h (I-A)··l They do not, however, include the 
income-induced effects per dollal" delivel"y of final goods. For 
instance, the penonal consumption of the car industry employees 
who received their' wages for the production of a car creates the 
demand for various goods and services, and subsequent spending of 
workers who are involved in the production of goods, and this 
income propagation pl:"ocess goes on indefinitely. To capture the 
direct and indirect output requirements by each sector per dollar 
delivery of final demand, and also the income-induced effect 
resulting from increased consumer spending, the household sector is 
normally removed from final demand and included in the processing 
sector, and then the new augmented Leontief matrix is inverted to 
derive total sectoral multipliers which include the income-induced 
effect. 
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significant in the fullJ industrialized countries such as Japan and 
the United States. 

BJ contrast. the multiplier effects originating from agri­
culture and other primary sectors (01-06), with the major exception 
of livestock industry, proved to be generally low in the Pacific 
basin developing countries. However, these same primary sector 
multipliers were markedly higher in both Japan and the United 
States, perhaps due to the presence of well-developed agro-based 
industries which support agriculture and other primary production. 

It is also particularly noteworthy that construction generates 
one of the highest multiplier effects through its extensive back­
ward and forward linkages with other sectors of the economy in 
nearly all Pacific basin economies. In addition, the multiplier 
effects of tertiary activities, mainly trade and transport and 
services, tend to be slightly higher than those of agriculture and 
other primary industries, but considerably lower than those of the 
manufacturing sector, with some minor exceptions. 

Finally, it is important to note that empirical results 
obtained here are generally consistent with theoretical expecta­
tions that the more integrated and diversified the structure of 
production of the economy, the higher the sectoral multiplier 
effect. This fact is clearly borne out by the remarkable disparity 
between developing and developed countril~ in the multiplier values 
of all industries presented in table 5. There seem to be strong 
correlations between the degree of industrialization and the over­
all sectoral multiplier effects. This implies that the growth of 
industrial output does not have a significant impact on employment 
in the service sector until fairly late in the development process 
when a network of inter-industry linkages is relatively well 
developed. 

In a slightly different way. table 6 enables us to identify 
some of the high-linkage industries which may lead to higher over­
all rates of growth and hence produce a strong demand for services 
and consequent employment gains in the service sector. Despite 
considerable intercountry differences, industries with high back­
ward linkages include the following: food, beverages and tobacco; 
textiles, leather and its products; lumber and woo<! products; and 
construction. Industries with high forward linkages include paddy 
cultivation, livestock, mining and nonmetallic mineral products. 
Among industries with high total linkages are three light manu­
facturing industries classified as high-backward-linkage indus­
tries, in addition to construction, ~ubber products and livestock 
for some countries.• 

*Using an input-output notation, forward linkage of industry " 
i" is l: a .. , where an aii_ ii an input coefficient, namely, 
the rat\o 1Jr purchased input "'from sector "i" by sector "j" to the 
total value of production in sector "j". Similarly, backward 
linkage is r aij and total linkage is r a!j• where a!j is an element 
of the Leontief inverse matrix. 
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Table 6. Comparison of sectoral linkage rankings 

-----·------
Total linkage 

:1 
.:,1 

ill r.J ..... al ..... (.; Qj I.. "'.:l 
:fl ·r-1 ,;:l, .,... IV g_ c:: 
:i UJ rl .. al ..., t.'1 

Product or >. •rl .G 0 <:! rl 

~ 
·!J :.. 

activity 
0 :j ..---' ;: ~ ~ ..... .µ ..._) 

-g rl ·rl QJ t,.... 
~ <:! ;- ..... d 

al c:: ..... :::: +' ...., :::<'. ;i:: 0 ~'.l E-- ......, -- ~~ 

----------· -----

01 Paddy 22 15 21 22 22 20 22 18 

02 Other agricul-
tu re 21 18 19 21 15 18 20 6 

03 Livestock 20 6 13 2 9 3 4 2 

04 iorestry 19 21 20 19 1 21 14 4 

OS Fishery 18 19 22 16 l 16 17 23 

06 Crude petroleum 
and natural 
gas 23 23 18 23 23 23 19 21 

07 Other mining 17 20 17 17 12 19 15 17 

08 Food, beverages 
and tobacco 2 1 2 s 3 2 7 1 

09 Textiles, 
leather and 
their products 4 8 7 l 8 1 3 1 

10 Lumber and 
wood products s 9 3 15 2 s 13 16 

11 Pulp, paper 
and printing 13 13 14 9 18 n 9 13 

12 Chemical 
products 7 3 12 10 6 12 6 12 

13 Petroleum and 
its products 3 22 23 20 21 22 23 3 

14 Rubber products 1 4 9 7 13 7 10 11 

15 Non-metallic 
mineral 
products 8 ll 6 8 s 6 12 IS 

16 Metal products 9 s 11 3 19 8 1 1 

17 Machinery 16 10 4 13 11 13 s 14 

18 Transport 
equipment 14 7 10 12 20 10 2 s 

19 Other manufac-· 
tu ring 
products 11 16 8 6 10 15 8 19 

20 Electricity, 
gas and 
water supply 12 12 s 11 17 9 21 10 

21 Construction 6 2 1 4 4 4 11 9 

22 Trade and 
tranr:port 15 14 IS 18 14 17 18 22 

23 Services 10 17 16 14 16 14 16 20 

Average linkage 
index !_/ 1.46 1.49 1.63 1.7? 1. SS I.SS 2.12 2.06 

continued 
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Table 6 (continued) 
------

Backward linkage 
Cl 
·:J 

<d ;:: <lJ 
..... <d . .... u d ;.. 

C/l ..... ,::.. ........ v 0 
<l! C/l p. ,-4 ;.. ,::.. d --:: ·.1 

Product or ;:: >, ·rl ..0 0 al 
-, ., 

activity 
0 ::l -1 ~::.:: t.: .,.., cJ .c ,_) 

'O .-; ..... p. c al .-. -,...-! =l' 

c al .c <lJ <.-. ..... ~ crl :::: ,.., 
H ;;;: p.. (!.; 0 (jj ~ -~-___2_52 

01 Paddy 22 16 21 22 22 20 22 18 

02 Other agricul-
tu re 21 20 20 l7 16 18 21 5 

03 Livestock 20 7 14 2 11 8 2 3 

04 ForestC"y 19 21 19 20 6 21 15 4 

OS Fishery 18 18 22 16 l 16 16 23 

06 Crude petroleum 
and natural 
gas 23 23 17 23 23 23 20 n 

07 Other mining 17 19 18 18 9 19 14 17 

08 Food, beverages 
and tobacco 2 2 2 1 3 l 5 l 

09 Textiles, 
leather and 
their products s 8 7 3 8 7 6 8 

10 Lumber and 
wood products 4 6 l 15 2 2 13 15 

11 Pulp, paper 
and printing 12 13 13 10 18 11 7 l3 

12 Chem!cal 
products 9 s 12 9 7 10 3 12 

13 Petroleum and 
its products l 22 23 21 2l 22 23 2 

14 RubbeC" products 3 l 9 11 14 3 12 11 

15 Non-metallic 
mineral 
products 7 11 5 5 s s 10 14 

16 Metal products 8 4 11 7 19 9 1 7 

17 Machinery 16 12 6 13 12 13 8 16 

18 Transport 
equipment 14 9 10 12 20 12 4 6 

19 Other manufac-
tudng 
products 13 15 8 8 10 15 9 19 

20 Electricity, 
gas and 
water supply 10 10 3 6 15 6 19 10 

21 Construclion 6 3 4 4 4 4 ,_ l 9 

22 Trade and 
transport 15 14 15 19 13 17 17 22 

23 Services 11 l7 16 14 17 14 18 20 

Average linkage 
index t,I 0.30 0.31 0.48 0.48 0.33 0.36 0.51 0.52 

conlinued 
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Table 6 (contin.ied) 

Forward linkage 
UI 
cu 

Ill c cu ..... Ill ..... 0 Ill H 'O 
UI ..... p. ..... cu 0 ~ cu UI p. ri H P. "Cl Ul 

Product or c ~ 
..... p 0 Ill ri c cu cu 

activity 
c ri ::s::.: tlO ..... Ill ..., ..., 

"Cl ~ 
..... p. c Ill p. ..... Ill 

c .c: cu ..... ..... .c: Ill c..., 
H ::E: µ.. er o ti) E-t '"J ~ [/) 

01 Paddy 1 1 1 1 22 1 6 7 

02 Other agricul-
tu re 6 5 11 13 13 15 20 11 

03 Livestock 5 6 5 2 6 8 9 6 

04 Forestry 14 4 14 12 5 11 3 9 

05 Fishery 15 17 22 21 4 18 14 5 

06 Crude petroleum 
and natural 
gas 22 23 6 23 23 23 2 1 

07 Other mining 6 2 18 6 2 3 1 3 

08 For.d, beverages 
and tobacco 21 19 21 20 14 21 21 18 

09 Textiles, 
leather and 
their products 12 13 19 14 18 13 17 20 

10 Lumber and 
wood products 3 12 3 9 8 10 8 15 

11 Pulp, paper 
and printing 9 9 10 1 12 7 1 10 

12 Chemical 
products 8 10 7 8 10 12 11 12 

13 Petroleum and 
its products 11 8 8 4 21 2 4 8 

14 Rubber products 19 22 12 15 3 14 12 14 

15 Non-metallic 
mineral 
products 2 3 4 3 1 4 5 2 

16 Metal product' 1 16 2 5 1 5 10 4 

17 Machinery 13 20 20 17 15 9 19 17 

18 Transport 
equipment 18 14 17 18 17 17 18 23 

19 Other manufac-
turing 
products 10 15 16 l':I 16 20 3 16 

20 Electricity, 
gas and 
water supply 4 1 9 10 19 6 23 13 

21 Con•truction 23 21 23 22 20 22 22 22 

22 Trade and 
tran•port 17 11 5 11 9 16 16 21 

23 Service• 20 18 13 16 11 19 15 19 

Average linkage 
indn !1 0.46 0.46 0.39 0.41 0.34 o.u 0.65 0.65 

l.2llll: In1Utute of Develop In& Icon-lei, IDll[!llU 21!1 i 
lDRYL-2!LRYL Il~ll (2[ 6116! ~2!DL[lll1 1!7~ (TOkJO, 1912). 

!!21.1.l: Th• 23 c1te1orl•• are ranked fr- th• 19111t (1) to the 
lea1t 123) 1l1nlflcant. 

Countrl•• ll1ted alph1betlcallJ bf econ09lc 1roupln1. 

l' Cllcuhted frora th• tot•\ Input-output coefficient• clwen 
on tabla S. 
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It is particularly interesting to note that both service 
industries - trade and transport and services - are placed at the 
end of the rankings in all three types of link.age measul"ement. 
implying that the employment generation in the service sector is of 
a passive nature and responds only to stimulus provided by other 
sectors of the economy, particularly the manufacturing industries. 

Backward linkage is imi;ortant in identifying key industries 
with high output and emplo~ent potential, because it induces 
attempts to supply its inputs thr.Jugh additional domestic produc­
tion, and derived demand may be considered to stimulate decisions 
and employment to a greater degree than induced supply by forward 
link.age. The positive role of the textile industry in recent eco­
nomic development in Hong Kong, the Republic of Korea and Taiwan 
Province of China, and of the construction industry in the develop­
ment of Greece, Lebanon and Singapore, should be noted. It must be 
cautioned, however, that expansion in an industry which has a maxi­
mum of inter-industry linkages may fail to galvanize an economy if, 
as a result of supply bottlenecks, the latter is incapable of 
responding to the stimulus. 

C. Employment generation strategies• 

Al though the employment absorptive capacity of the manufac­
turing sector is relatively limited and its real contribution to 
urban employment gains lies in the stimulus generated through its 
inter- industry and income-induced demand for services, leading to 
the multiple expansion of employment in the service sector, it does 
not follow that there is little scope for increasing employment 
within the manufacturing sector. On the contrary, a mix of appro­
priate industrial policies may not only enlarge the absorptiv·~ 

capacity of employment in the manufacturing sector, but also help 
expand productive employment in the service sector. We shall 
discuss in the following some of the policy options for improving 
employment creation in the urban economy. 

Before considering certain issues related to employment 
general ion in the urban economy, it must be recognized that the 
formulation of an industrial strategy may entail a conflict of 
objectives, particularly a conflict between increasing output and 
increasing employment. For instance, given capital as the scarce 
factor of production and unskilled labour as an abundant factor, 
there may be a dilenna in choosing between employment gains and 
accelerated ouL;>ut growth, since the 1n<>st labour-intensive tec.h­
niques of production expressed as the maximum labour-capital ratio 
is not necessarily consistent with maximizing output per unit of 
capital expressed as the maximum output-capital ratio. 1t seems 
likely that, at least at higher wage-income levels, labour­
intensive techniques of production using an abundant supply of 
unskilled labour may be generally less efficient than capital­
intensive techniques. The problem may be further ~omplicated by 
the fact that the labou~-intensive technology may generate mo~e 

•This section draws partly on Morawetz (lJ. 
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jobs only in tenns of lhe d:rect employment effect of the manu­
facturing activities, but it remains uncertain whether more 
capital-intensive techniques might call forth a gl"ealer amount of 
service employment, whereas labour-intensive techniques might have 
11. much weaker set"vice employment. impact. There has been conflict­
ing empirical evidence on this question. As mentioned earlier, 
Stewart and Streeten ( 6) have shown that a •node st initial em,>loy­
ment gain associated with the capital- intensive techniques of pro­
duction may be ensured by substa:.tially lat"ger employment gains 
later. On the other hand, our cross-section sectoral multiplier 
analysis in section B suggests that the light manufacturing indus­
tries, such as textiles, leather, wood products, food and beverages 
and construction, tend to have a larger total multiplier effect 
than most basic industries. However, since these multipliers were 
measured in lerms of output and not of employment, and the capital 
intensity of each industry was not known, the evidence presented 
might be inconclusive or at least shl"•·ld be interpreted with great 
caution. The question of the relative impact of capital-intensive 
as compared with labour-intensive technology on service sector 
employment would therefore warrant further.in-depth investigation. 

The issue of a conflict between incr?asing oul~ul and expand­
ing employment leads to another type of conflict, namely the inter­
generational conflict. Korawetz (1) and Stewart and Streeten (6) 
have noted that capital-intensive techniques of production may 
yield more output and less employment today, but generate more 
employment than labour-intensive techniques later. This may be 
true if capital-intensive techniques are more conducive lo higher 
aggregate savings and investment or l"apid technological change than 
labour-intensive types. Hence there would arise an intergenera­
tional conflict or equity issue of whether more employment should 
be generated now al the expense of future gains or vice versa. 

The whole controversy surrounding capital-intensive as opposed 
to labour- intensive technology might be somewhal misplaced. 
Capital is not lhe only scarce factor of production. Some 
resource-rich developing countries, particularly surplus oil­
export i ng countries, have no such capital constraint lo develop­
ment. In many cases, management talents •nd skilled manpower may 
~rove lo be a far more critically binding constraint than capital. 
Hirschman (14) argued that skilled labour and managerial personnel 
are the most scarce factors of production to economize, but he 
further stressed that given a shortage of such resources, a 
capital-intensive technology would en8ble industry to economize 
the:>e scarce factors. The productivity question should therefore 
be extended beyond simple output-capital ratios and examined within 
the context of total scarcity factors, as pointed out by Korawetz 
(! J. 

We shall examine below some of the potentially effective ways 
to facilitate the creation of productive urban employment, includ­
ing the role of the service sector. 
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~orrect factor pricing 

As discussed earlier and extensively treated in c.he litera­
ture, factor price distortions would undoubtedly contribute to the 
adoption of capital-intensive techniq.aes of production and low 
absorption of labour in the manufacturing sector, resulting in 
severe strains being placed on the service sector to absorb those 
who could not find productive employment in industry, often in the 
form of disguised unPmployment. Such factor price distortions 
include artificially high industrial wage rates set above their 
scarcity values and propped up by social legislation and fringe 
benefits, various forms of subsidy to capital formBtion, overvalued 
exchange rates and differential favoured treatment of imports of 
capital goods and intermediate goods. However, the available ran~e 
of techniques in the manufacturing sector is often not wide enough 
to increase labour use significantly by substituting labour for 
capital. Policy measures to reduce the extent of factor market 
distortions would undoubtedly improve the employment absorptive 
capacity of the manufacturing sect:Jr. In this context, Witte [15) 
has provided empirical evidence to show that in Mexico &nd Peru 
during the period 1945-1965 distorted factor prices ,.hieh made it 
profitable for firms to adopt capital-intensive techniques of pro­
duction largely explain the failure of manufacturing industry to 
generate substantial job opportunities, despite the rapid growlh of 
manufacturing output. 

Appropriate technologies and appropriate product mixes 

Industrial policies designed to encourage the adoption of 
appropriate production technology and processes, and output mixes 
which intensively use relatively abundant factors, particularly 
unskilled labour, would have significant macro-economic employment 
implications, apart from the complex issues related to technology 
transfer and the development .,f indigenous capacity to generatP 
appropriate technology. However, the extent to which such employ­
ment gains would materialize is limited by the elasticity of factor 
substitution and the range of factor substitutability, both of 
which tend to be fairly narrowly circumscribed in developing coun­
tries. Even if it is possible to produce goods using the most 
abundant factor of production, the question still remains whether 
the goods produced in the appropriate factor proportions are also 
in line with consumer preferences. 

Redistribution of income 

Sin1:e the composition of output at the macro- economic level 
is, to a large extent, determined by the structure of final demand, 
redistribution of income in favour of the poor may have employment 
implicatior.s resulting from a change in the product n.ix induced by 
such a redistributive measure. The consumption pattern of the rich 
is likely to be considerabJy different from th·~ ~f the poor, and 
hence the redistribution of income may result in a new product mix 
using more labour-intensive techniques of production and generating 
more employment for a given stock of scarce factors of production. 
The red isrue is not the existence of potential employment gains 
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resulting from income redistribution, but their quantitative 
significance. In this regard, Morawetz ( [l), p. 506) cited the 
almost unanimo~s conclusion of a number of empirical investigations 
on this question, to the effect that "even quite significant 
redistributions of income seem likely to have only marginal effects 
on growth and employment, usually increasing the latter by less 
than 5 per cent". Moreover, such a redistl"ibution scheme may 
increase the demand for food and other agricultural products in the 
light of the well·-known income-consumption relationships estab-
1 ished by Engel. A decrease in the demand for services may there­
fore follow, with negative effects on employment generation in the 
service sector. Further empirical investigation of this matter is 
necessary. 

Small-scale versus large-scale production 

Little is known about the relative importance of small-scale 
as opposed to large-scale firms in developing countries in terms of 
their size and share in total output and income and above all their 
employment growth implications. A majority of small firms are 
ususlly found in th~ informal sector, for which statistics are 
notoriously scarce and incomplete.* But fragmentary evidence seems 
to suggest that small firms tend to be very important in employment 
generation. For instance, table 9 •:: the annex shows that the 
informal sector constituted 20 per cent of the total urban labol: •• 
force employing 34,400 persons in the city of Colombo, Sri Lanka in 
1976-1977. Furthermore, table 10 in the annex shows the concentra­
tion of informal sector employment in the trade and conmerce sector 
with over 56.6 per cent of total enterprises, followed by services 
with 21.68 per cent and the manufacturing and processing sector 
with 12.35 per cent of aggregated enterprises. A sectoral distri­
bution of the labour force in the informal sector correspondingly 
reflects a higher labour-absorption capacity for the trade an~ com­
merce sectors. Likewise, table 11 in the annex shows a sectoral 
division between the formal and informal sector in Pakistan, 
1972-1973, with the informal sector accounting for the overwhelming 
proportion of total sectoral employment in a~riculture (100 per 
cent), co11111erce and trade (99 per cent), construction (80 per 
cent), transport (6.:? per cent) and finance and insurance (68 per 
cent). In contast, informal sector employment accounted for only 
35 per cent of total manufacturing employment, with the remainder 
in the formal se=tor. However, in Ghana in 1970, as shown in annex 
table 12, the i nforma 1 sector accounted for 86 per cent of total 
manufacturing employment, while 66 per cent of total employment in 
construct ion was found in the formal sector, and 92 per cent of 
total employment in coftllerce was in the informal sector. The above 
selected examples show that no system•tic or predictable patterns 
of sectoral distribution cf informal sector employment can be 
observed, although lheir yuantitativo importance in the aggregate 

~see UNIOO (161 for a systematic compilation of empirical 
estimates of induslrial and manufacturi11g activities in the 
iniormal sector in developint countries. 
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is quite significant. Admittedly, some of this irregularity is due 
to ambiguity in the definition of the informal sector and the 
different classification systems adopted. 

Apart from the order of magnitudes concerning employment in 
small--scale industry, an important question remains lo be answered 
with regard to the differential employment impact of small-scale 
and large--scale industry. Empirical evidence on this point is 
rather scanty. Keller and Karfan (8) analysed the employment 
impact of small and large finrs, using the 1962 Chilean input­
output table ( 74 x 74, with 20 manufacturing industries). One of 
their major findings confirms our earlier conclusion that there is 
little correlation between direct and total employment effects. In 
particular, industry rankings by relative labour-intensity change 
when total employment effects rather than direct employment effects 
alone are considered. Moreover, large industry tends to generate 
greater employment multiplier effects than small industry, the 
average employment m~lliplier for large industry being 1.9, and for 
small industry, 1.3. However, small industry always has greater 
labour requirements than large industry. 

If smell firms tend to use more labour-intensive techniques of 
production than large firms, then another important policy question 
could be raised. Should small firms be encouraged at lhe expense 
of large enterprises lo generate more employment? Obviously, when 
total rather direct employment impact is considered, the answer is 
in the negative. Further, Korawetz (1) has raised another inter­
esting point that small firms tend to produce low-quality products 
mainly catering lo the poor. It may therefore be necessary lo 
carry out radical redistributions of income lo generate and sustain 
demand. On lhe whole, the comparative assessment of the benefit:; 
of promoting small--scale or large-scale industry for employment 
generation in the urban economy must await more solid empirical 
evidence, the evidence accumulated thus far appearing insufficient 
and inconclusive. 

Finally, it should be noted thet there are many other issues 
which may have important employment implicati~ns. Such issues 
include capacity utilization, technology transfer and industrial 
development strategies (for example, impo1t substitution as opposed 
lo export-led induetrialization). These issues are obviously 
beyond the scope of this paper. 

D. Conclud_U!g rem_!!"ks 

The employment absorptive capacity of the urban industrial 
sector in developing countries has been thus far sel'iously undel'­
estimated by most investigators, since only lhe direct employment 
effects of Ul'ban industrial activitier. have been talcen into account 
in assessing the absorptive capacity. There is undoubtedly con­
side~able scope for improving the employment-gPnerating capacity of 
the manu:acturing sector by formulating and implementin, more 
rational industrial policies, .;uch as removing some of the factor 
price distortions and adopting techniques of "'roduction which would 
~ntail the m&~imum up~ of •n Abundant ~upply of unskilled labour. 
6ut what is equ&lly, if r.ot m(lre, important for urban P.mployment 
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creation is the catalytic role that industry coul~ play in expand­
ing legitimate employment opportunities in th~ service sector 
through inter-industry demand for service inputs and income-induced 
demand for various types of services. It is on this indirect 
rather than direct eruployment impact of the urban industrial sector 
that a strategy of urban employment growth must be focused. 

Furthermore, it is equally important to recognize that the 
sustained growth of lhe service sector in terms of both output and 
employment would not be possible without the concomitant develop­
ment of industry, since the service sector of the economy criti­
cally depends on manufactured inputs for a significant portion of 
its total input requirements, exceeding 40 per cent in most cases. 
By contrast, the r~nufacturing sector generally needs t~ obtain a 
relatively small percentage of its total inputs from crade and 
transport and services, but this small share may represent a si~ 

nificant fraction of total intermediate input sales of the selling 
sector and hence be critically important for sustaining output and 
employment of the individual service subsector in question. 
Empirical evidence to support the asynwnetrical dependence relation­
ship between the manufacturing sector and the service sector of the 
economy has been amply cited in this article. In es!::ence, indus­
trialization is vital to the growth of an urban economy, since 
manufacturing constitutes the core of the supply- creating networks 
of interrelated sectors in such an economy. Man cf acturi ng i ndus­
tries not only supply a wide range of final goods to the user 
sectors, but more importantly produce a whole host of intermediate 
and capital goods essential to the growth of output and employment 
of the linked sectors, including services. 

In short, rapid industrialization which makes possible speedy 
increases in per capita incomes may be consistent with t~e 
objective of maxim&zing employment creation in the long term, even 
if this implies the adoption of capital· intensi\·e factor propor­
tions. The resulting higher per capita incomes are lik~ly to g~n­
erat:e substantially increased demand for highly specialized 
services along with the growing demand for complementary services 
required by the rapidly expanding industrial sector. Thus, a high 
growth strategy through rapid industrialization might. lead to high 
rates of economic growth, while surplus labour r.ight be effectively 
absorbed by rapidly increasing employment opportunities in both the 
service sector as well as industry. 

However, the gravity of urban employment problems exacerbated 
by the accelerating rural-·urban migration cannot be ignored in the 
short term, since a growing reserve army of the unemployed and the 
consequent spread of poverty would pose serious threats lo the 
stability of the political, social and economic systems of develop­
ing countries. A two-pronged assault on the urban employment 
problem may therefore be called for. On one front, rational urban 
policies should be designed and implemented to meet the basic needs 
of the poor, to ensure the adequ•te provision of urban services and 
to allocate sufficient resources to revitalize 1&nd rationalize the 
informal sector of the urban economy absor:Ling those who could not 
find productive employment in the industrial sector. On the other 
front, it is essential to launch simultaneously a long-term 
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strategy of industrial development which would ultimately increase 
the proportion of legitimately demanded and highly remunerative 
service employment and reduce the extent of disguised unemployment 
and most unprnductive employment in the informal sector of the 
urban economy. 

Finally, unlike other intersectoral studies, such as that 
dealing with the agriculture-in~ustry linkage, relatively little is 
known about the industry-service interdependence. It is therefore 
essential to undertake more in-depth research, both theoretical and 
empirical, on the nature and extent of mutually supportive 
relationships between industry and services, usin~ an empirically 
sound analytical framework with strong theoretical foundations, and 
developing the detailed and disaggregated data ba.se necessary to 
support such an undertaking. 
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~nne:r 

STATISTICAL DATA 

Table 7. Growth of value added and employment in 
manufacturing industries, 1970-1980 ~/ 

Argentina 
Value added 
(thousands F.mployment 

ISIC Manufacturing of 1975 dollars) (thousands of 2ersons) 
code industries 1970 1980 1970 1980 

----

311 Food products 1 680 579 l 873 749 (1.1) 243 174 241 795 (-0.1) 
313 Beverages 174 632 241 960 (3 .3) 49 988 58 436 (1.6) 
314 Tobacco 44 198 56 252 (2.4) 9 453 8 583 (-1.0) 
321 Te:rtiles 1 699 896 1 603 311 (0.6) 147 788 89 192 (-4.9) 
322 Wearing apparel 397 840 353 083 (-1.2) 61 228 39 805 (-4.2) 
323 Leather and 

leather products 128 544 120 510 (-0.6) 15 839 18 719 (1.1) 

324 Footwear 205 020 97 920 (-7.1) 34 629 18 600 (-6 .0) 
331 Wood products 180 944 168 320 (-0. 7) 56 046 52 154 (-0. 7) 

332 Furniture and 
fi:rtures 137 917 162 019 (1.6) 39 887 25 520 (-4.4) 

341 Paper and paper 
products 412 759 427 678 (0.4) 26 982 21 201 (0.1) 

342 Printing and 
publishing 399 330 390 150 (-Ci.2) 45 635 34 216 {-2.8) 

351 Industry chemicals 692 153 907 889 (2.8) 25 484 24 451 (-0.4) 
352 Other chemical 

products 1 032 840 1 305 395 (2.4) 68 071 60 275 (-1.2) 
353 Petroleum refinery 522 165 626 598 (1.8) 9 322 10 134 (0.8) 
354 Petroleum, co•l 

and products 252 516 227 647 (-1.0) 4 205 3 410 (-2.1) 
355 Rubber products 335 070 500 :no (4.1) 19 l06 24 037 (2.3) 
356 Plastic products 193 908 266 002 (3.2) 14 436 21 558 (4.1) 
361 Pottery, china etc. 69 615 65 790 (-0.6) 8 080 7 717 (-0.5) 
362 Glau and glass 

products 144 564 153 169 (0. ()) 16 309 14 540 (-1.1) 
369 Non-metal products 555 456 656 448 (1. 7) 81 890 70 112 (-1..5) 
371 Iron and steel 1 085 578 1 956 565 (6.1) 55 056 62 005 (1.2) 

372 Non-ferrous metals 273 168 380 484 (3.4) 10 618 13 390 (2.3) 
381 Metal products 1 223 868 1 502 724 (2.1) 115 703 ~~c; 908 (-0.9) 
382 Machinery n~t else-

where classified 977 760 1 371 580 (3.4) 82 <'15 58 633 (-3.3) 
383 Rlectrical 

machinery 774 603 736 351 (-0.51 65 175 46 715 (-3.3) 
384 Transport equipment 2 419 023 3 459 463 (3.6) 140 359 142 828 (0.2) 
385 Professional goods 73 440 123 930 (5.4) 8 040 7 711 (-0.4) 
390 Other industries 81 260 94 644 ( 1. 5) 20 417 18 000 (-1.3) 

continued 
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Table 7 (continued) 

arazil 
Value added 
(thousands Employment 

!SIC Manufacturing of 1975 dollars) (thousands of 2ersons) 
code industries 19:0 1980 1970 1980 

311 Food products 2 923 200 5 440 400 (6.4) 372 000 521 000 (3.4) 
313 Beverages 183 446 359 455 (7.0) SC! 000 57 000 (-0. 3) 
314 Tobacco 126 480 234 360 (6.4) 15 000 28 000 (6.4) 
321 Textiles 1 i.: 7 212 2 967 804 (4.9) 343 000 361 oov (0.5) 
322 Wearing apparel 386 802 619 875 (4.8) 111 000 262 000 (9.0) 
323 Leather and 

leather products 12~ 900 193 750 (4.8) 26 000 38 000 (3.9) 
324 Footwear 241 7?2 387 375 (4.8) 54 CJOO 126 000 (8.8) 
331 Wood products 507 654 1 007 250 ( 7.1) 136 000 184 000 (3.1) 
332 Furniture and 

fixtures 490 896 105 000 128 000 (2.0) 
341 Paper and paper 

products 496 531 942 851 (6.6) 67 000 108 000 (4.9) 
342 Printing and 

publishing 838 032 709 104 (-1.7) 97 000 135 000 (3.4) 
351 Industry chemicals 325 416 1 495 364 (16. 5) 62 000 94 128 (4.3) 
352 Other chemical 

products 1 002 295 4 397 825 (15.9) 50 000 74 000 (4.0) 
353 Petroleum ret:~ery 653 619 l 376 040 ( 7. 7) 28 000 49 608 (5.9) 
354 Petroleum, coal 

and products 99 200 234 360 (9.0) 14 000 15 264 (0.9) 
355 Rubber products 353 280 800 768 ( 8. 5) 33 000 56 000 (5.4) 
356 Plastic products 334 740 758 744 (8.5) 43 000 112 000 (10 .0) 
361 Polltery, :hina etc. 269 642 669 ~56 (9.5) 14 694 19 034 (2.6) 
362 Glass and r,lass 

products 216 930 604 305 (10.8) 34 839 45 129 ( 2. 6) 
369 Non-metal produ~ts 664 785 1 909 746 (11.1) 187 467 242 83 7 (2.6) 
371 Iron and steel 1 097 105 3 198 340 (11.3) 35 244 68 112 (6.8) 
372 Non-ferrous metals 190 916 646 511 (13.0) 13 617 26 316 (6.8) 
381 Metal ~roducts 781 011 2 082 696 (10.3) 218 139 421 5 72 (6.8) 
382 Machinery not else-

where classified 893 816 4 564 846 (17.7) 180 000 529 000 (11.4) 
383 Ehctrical 

machinery 1 4):t I ~5 3 207 750 (8 4) 115 000 259 000 (8.5) 
384 Transport equipment 1 545 893 4 601 728 (11.5) 158 000 281 000 ( s. 9) 
385 Professional goods 74 400 16 000 46 833 (11.3) 
390 Other indu1tries '.?38 032 47 000 186 167 (U.8) 

continued 
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Table 7 (continued) 

Kenia 
Value added 
(thousands Employment 

ISIC Manufacturing _Qf_J.975 dollars) (thousands of ~ersons) 

code industries 1970 1980 1970 1980 

311 Food products 62 480 125 840 (7.3) 11 945 32 105 (10.4) 

313 Beverages 18 179 51 450 (10. 9) 2 465 4 066 (5.1) 

314 Tobacco 3 220 5 934 (6.3) 871 875 co. 04) 

321 Textiles 10 55 7 32 085 (11.8) 1 688 17 395 (8.5) 

322 Weering apparel 11 495 25 745 {8.4) 2 184 3 453 (4. 7) 

323 Leather and 
leather products 1 296 4 455 (13.1) 485 1 450 (11.6) 

324 Footwear 2 133 4 455 (7 .6) 851 2 085 (9.4) 

331 Wood products 5 796 10 752 (6.4) 5 019 8 178 (5.0) 

332 Furniture and 
fixture;; 3 780 3 339 (-1.2) 876 1 827 (7.6) 

341 Paper and paper 
product& 12 852 48 195 (14 .1) 1 031 2 958 (11.1) 

342 Printing and 
publishing 3 448 30 208 (13.6) 2 471 2 797 (l.d 

351 Industry chemicals 11 926 21 976 (6.3) 1 193 2 491 ( 7.6) 

352 Other chemical 
products 19 669 25 194 (2.5) 1 621 4 513 (10.8) 

353 Petroleum refinery 11 781 24 327 (7.5) 25 7 340 (2.8) 

354 Petroleum, coal 
and products 

355 Rubber products 3 990 16 815 (15.5) 505 1 646 (12. 5) 

356 Plastic products 1 715 11 564 (21.0) t.34 1 711 (10.4) 

361 Polltery, china etc. 225 699 (12.0) ~s 143 (4.2) 

362 Glass and glass 
products 1 650 5 126 (12.0) 480 924 (6.8) 

369 Non-metal products 20 696 23 084 ( 1. 1) 1 822 4 773 (10 .1) 

371 lron and steel 1 330 1 719 

372 Non-ferrou3 ~etals 
381 Mela) producti> 17 010 44 955 (10. 2) 4 087 9 215 (8.5) 

382 Mac~inery not else-
where classified 5 250 3 150 (-4.9) 565 845 (4.1) 

383 Electrical 
machi.·ery 9 452 25 020 (10. 2) 3 645 5 563 (4.3) 

384 Transport equipment 7.6 03~ 199 515 (22.6) 14 G51 17 S37 (2.2) 

385 Professional goods 318 

390 Other industries 3 536 8 736 (9.S) 556 344 (-4.7) 

continued 
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Table 7 (continued) 

Re(!ublic of Korea 
Value added 
(thousands Employment 

ISIC Manufacturing of 1975 dollars) (thousands of Eersons) 
code industries 1970 1980 1970 1980 

311 Food products 190 355 827 179 (15 .8) 71 500 103 500 (3.8) 

313 Beverages 89 600 337 600 (14 2) 28 300 16 200 (-5.4) 

314 Tobacco 145 800 376 650 (9.9) 11 000 11 500 (0.4) 

321 Textiles 289 370 1 523 000 (18 .1) 203 900 343 200 (5.3) 

322 Wearing apparel 30 900 397 580 (29.0) 48 700 166 100 (13 .1) 

323 Leather and 
leather products 1 404 115 830 (55.5) 3 300 16 800 (17. 7) 

324 Footwear 3 887 31 603 (23.3) 4 100 19 200 (16. 7) 

331 Wood products 73 836 132 436 (6.0) 34 900 36 700 (0. 5) 

332 Furniture and 
fixtures 11 036 29 884 (10. 5) 8 000 16 000 (7. 2) 

341 Paper and paper 
products 38 048 202 304 (18. 2) 18 400 37 700 (7 .4) 

342 Printing and 
publishing 72 306 177 057 (9.4) 28 900 28 100 (-0.3) 

351 Indu~try chemicals 135 813 551 241 (15 .0) 23 200 30 000 (2.6) 

352 Other chemical 
products 104 208 523 211 (17.5) 25 800 33 800 ( 2. 7) 

353 Petroleum refinery 104 346 241 893 (8.8) 3 200 3 000 (-0.6) 

354 Petroleum, coal 
and products 25 164 106 248 (15.5) 11 800 7 400 (-4.6) 

355 Rubber products 48 384 314 496 (20.6) 27 100 95 700 (13. 4) 

356 Plastic products 23 912 98 210 (15.2) 8 800 37 600 (15 .6) 

361 Polltery, china etc. 10 108 27 :n6 (10. 7) 6 500 14 700 (8.5) 

362 Glass and glass 
products 29 640 83 904 00.9) 8 700 15 400 (5.9) 

369 Non-metal products 117 920 383 776 (12. 5) 32 500 45 900 (3.5) 

371 I t"on and steel 44 400 575 350 (29.2) 26 400 56 000 ( 7. 8) 

372 Non-ferrous metals 14 508 132 060 (24. 7) 4 800 16 200 (12.9) 

381 Metal products 26 592 304 700 (27.6) 33 700 70 900 ( 7. 7) 

382 Machinery not else-
where classified 35 190 197 685 (18. 8) 25 400 62 400 (9.4) 

383 Blectl'ical 
machinery 46 564 1 021 082 (36.2) 38 900 174 400 (16. 2) 

384 Transport equipment 33 570 374 865 (27.3) 36 200 87 000 (9.2) 

385 Professional goods 9 477 104 949 (27.2) 5 500 65 500 (28.1) 

390 Other industries 48 048 119 196 (9.5) 47 600 60 600 (2.4) 

continued 
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Table 1 (continued) 

Singapore 
Value added 
(thousands Employment 

ISIC Manufacturing of 1975 dollars2 (thousands of persons} 

code industries 1970 1980 1970 1980 

311 Food pt"oducts 64 092 81 612 (~.2) 8 690 ij /L.U "... .. ' \ .L • J. I 

313 Beverages 15 566 27 874 (5.9) 2 330 2 650 (1.3) 

314 Tobacco 9 632 10 752 (1.1) 1 040 1 270 (2.0) 

321 Textiles 18 000 36 300 (7 .3) 1 030 9 670 (3.2) 

322 Wearing apparel 15 824 43 000 (10. 5) 9 710 26 850 (10. 1) 

323 Leathel" and 
leathel" products 1 905 l 365 (-3.3) 670 1 200 (6.0) 

324 Foo .. He~·r 4 920 2 501 (-6.5) 1 950 1 460 (-2.9) 

331 Wood products 23 587 19 OOi (-2.1) 8 970 10 260 (1.4) 

332 Furniture and 
fixtures 1 110 18 644 (10.1) 1 740 6 050 CU.3) 

341 Paper and paper 
products 5 328 19 092 (13 .6) 2 470 4 250 (5.6) 

342 Printing and 
publishing 44 528 90 068 (1.3) 6 780 11 860 (5.8) 

351 Industry chemicals 1 852 25 066 (12. 3) 810 2 140 (10.2) 

352 Othel" chemical 
pl"oducts 15 878 80 791 (17.1) 3 J20 4 270 (3.5) 

353 Petroleum refinery 231 441 325 815 (3.5) 2 200 3 340 (4.3) 

354 Petroleum, coal 
and products 

355 Rubber products 22 288 25 074 (1.2) 6 450 4 050 (-4.5) 

356 Plastic products " 428 18 204 (15.2) 2 130 9 150 (15. 7) 

361 Polltery, china etc. 850 755 (-1. 2) 920 160 (-16.0) 

362 Glass and glass 
products 5 950 5 285 (-1. 2) 860 790 (-0.8) 

369 Non-metal products 27 268 49 323 (6.1) 3 020 3 680 (1.9) 

371 Iron and steel 13 923 33 592 (9.2) 1 060 1 860 (5.8) 

372 Non-ferrous metals 6 510 1 308 (1.2) 410 460 (1.2) 

381 Metal products 59 490 85 930 (3. 7) 8 550 17 470 (7.4) 

382 Machinery not else-
where classified 29 727 201 483 (21.0) 3 700 20 100 (18.4) 

383 Klectricd 
machinery 57 784 652 400 (27.4) 13 560 87 620 (20.5) 

384 Transport equipment 100 980 374 085 (13.9) 16 120 21 280 (5.4) 

385 Professional goods lfi 872 44 147 (8.9) 880 10 450 (28.1) 

390 Other industries 9 240 21 615 (8.9) 7 940 7 040 (-1.2) 

continued 
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Table 7 (continued) 

Tunisia 
Val11e added 
(thousands Employment 

ISIC Kan\kfacturing of 1975 dollars) (thousands of 2ersons) 

code industries 1970 1980 1970 1980 

311 Food products 43 680 76 752 (5.8) 9 822 14 434 (3.9) 

313 Beverages 14 f\90 27 798 (6.6) 1 831 3 300 (6 .1) 

314 Tobacco 9 144 16 383 (6.0) 945 2 749 (11.3) 

321 Textiles 29 666 39 120 (2.8) 7 049 10 377 (3.9) 

322 Wearing apparel 12 744 72 452. (18.9) 6 082 23 940 (14. 7) 

323 Leather and 
!eat.her products 4 836 4 732 (-0.2) 632 1 287 ( 7.4) 

324 Footwear 9 312 8 245 (-1. 2) 1 771 3 909 (8.2) 

331 Wood products 9 840 8 880 (-1.0) 1 993 2 950 (3.9) 

332 Furniture and 
fi!:t•_1rP.s 3 780 8 370 (8.3) 1 053 2 646 (9.6) 

341 Paper and paper 
products 11 466 18 uOl (4. 7) 1 574 2 395 (4.3) 

342 Printing and 
publishing 9 776 1 994 2 775 (3.4) 

351 Industry chemicals 20 650 43 750 (7 .8) 4 840 9 399 (6.9) 

352 Other chemical 
products 27 670 57 794 ( 7. 6) 

353 Petroleum refinery 7 780 12 054 (4.6) 360 389 (0.8) 

354 Petroleum, coal 
and products 

355 Rubber products 3 375 6 885 (7 .4) 166 579 (13. 3) 

356 Plastic products 2 340 216 2 104 (25.6) 

361 Polltery, china etc. 3 234 6 30u (6.9) 513 1 398 (10. 5) 

362 Glass and glass 
products 1 480 4 100 (10. 7) 242 1 009 (15.3) 

369 Non-metal products 30 213 79 076 (10 .1) 6 172 16 022 (10.0) 

371 Iron and steel 14 904 24 656 (5.2) 1 702 3 592 (7.8) 

372 Non-ferrous metals 1 680 1 600 (-0.5) 607 870 (3. 7) 

381 Metal products 5 980 18 330 (11. 9) 1 544 8 995 (19.3) 

382 Machinery not else-
where classified 294 784 (10. 3) 76 328 (15. 7) 

383 Electrical 
machinery 5 040 18 360 (13.8) 1 044 4 079 (14. 6) 

384 Transport equipment 4 658 31 921 (31. 2) 1 324 3 793 (11.1) 

385 Professional goods 171 

390 Other industries 2 900 5 600 (6.8) 798 1 047 (2.8) 

continued 
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Table 1 (continued) 

Tur Ir.ex 
Value added 
(thousands Employment 

ISIC Manufacturing of 1975 dollar-) (thousands of ~ersons) 
code industries 1970 1980 1970 1980 

3ll Food products 416 000 915 200 (8.2) 76 400 120 400 (4. 7) 

313 Beverages 120 330 380 090 (12.2) 9 900 11 200 (1.2) 
314 Tobacco 342 220 506 100 (3.9) 34 700 52 800 (4.3) 
321 Textiles 682 950 659 400 (-0.4) 129 400 165 200 (2.5) 

322 Wearing apparel 28 470 2 300 11 000 (16. 9) 
323 Leather and 

leather products L' 892 2 600 4 100 (4. 7) 

324 Footwear 12 690 17 280 (3. l) 2 900 4 600 (4. 7) 

331 Wood products 66 030 90 880 (3.2) 8 800 13 200 (4.1) 
332 Furniture and 

fixtures 3 335 l 300 4 000 (11.9) 
341 Paper and paper 

products 82 423 128 524 (4.5) 12 100 18 000 (4.1) 
342 Printing and 

publishing 9 972 71 466 (21.8) 9 600 10 600 (0.9) 
351 Industrf chemicals 116 291 534 310 (16. 5) 5 800 22 700 (14 .6) 
352 Other chemical 

products 143 724 431 172 (11.6) 24 200 18 900 (-2.4) 
353 Petroleum refinery 402 732 988 524 (6 .4) 1 30(> 6 700 (17 .8) 
354 Petroleum, coal 

and products 53 083 66 232 (2 ~i 900 3 300 (13. 9) 
355 Rubber products 52 244 58 598 (1.2) 8 600 10 200 (1. 7) 

356 Plastic products 51 832 5 600 11 700 (7 .6) 
361 Polltery, china etc. 36 549 4 300 8 600 (7. 2) 
362 Glass and glass 

products 43 736 41 272 (-0.6) 6 400 9 000 (3.5) 
369 Non-metal products 88 792 179 602 ( 7. 3) 25 800 42 700 (5.2) 
371 Iron and steel 392 480 575 340 (3.9) 22 900 53 700 (8.9) 
372 Non-ferrous metals 99 700 138 583 (3.3) 8 000 21 300 (10. 3) 
381 Metal products 212 302 218 608 (0.3) 34 500 39 300 ( 1. 3) 
382 Machinery not else-

where classified 79 352 419 432 (18.1) 20 400 47 300 (8 .8) 
383 Electrical 

machinery 102 450 192 606 (6. 5) 9 100 29 400 (11. 7) 

384 Transport equipment 92 014 194 645 (7.8) 29 100 49 400 (5.2) 
385 Professional goods 1 590 200 1 300 (20.6) 
390 Other industries 11 590 2 300 3 900 (5.4) 

continued 
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Table 1 (continued) 

Yugoslavia 
Value added 
(thousands Employment 

!SIC Manufacturing of 1975 dollars) (thousands of ~ersons) 
code industries 1970 1980 1970 1980 

------

311 Food products 902 120 1 626 190 (6 .1) 78 000 181 000 (8.8) 
313 Beverages 199 080 480 320 (9.2) 13 000 36 000 (10. 7) 

314 Tobacco 266 760 442 260 (5.2) 17 000 18 000 (0.6) 
321 Textile,; 781 710 1 420 290 (6.2) 182 000 224 000 (2 .1) 

322 Wearing apparel 312 570 566 250 (6 .1) 50 000 134 000 (10.4) 
323 Leather and 

leather products 105 000 182 000 (5. 7) 15 000 24 000 (4.8) 
324 Footwear 14., 840 240 000 (4.9) 29 000 64 000 (8.2) 
331 Wood products 280 840 549 290 (6.9) 74 000 100 000 (3 .1) 
332 Furniture and 

fixtures 316 660 615 480 (6.9) 57 000 91 000 (4.8) 
341 Paper and paper 

products 224 640 458 640 (7.4) 30 000 42 000 (3 .4) 
342 Printing and 

publishing 401 700 674 650 (5.3) 52 000 69 000 (2.9) 
351 Industry chemicals 289 440 798 640 ClO. 7) 35 000 40 000 (2.8) 
352 Other chemical 

products 217 830 653 490 (11.6) 28 000 40 000 (3.6) 
353 Petroleum refinery 146 000 432 160 (11. 5) 13 000 11 000 (-1. 7) 

354 Petroleum, coal 
and products 54 810 119 070 (8 .1) 5 000 s v('IO (0) 

355 Rubber products 96 640 249 150 (9.9) 25 000 :.(J 1)00 ( 1. 8) 
356 Plastic products 58 560 209 840 (13.6) 17 000 :J'.} {I)'.) l6.9) 
361 Polltery, china etc. 38 430 81 740 (7.8) 9 000 1:; Of..,<; (5.2) 
362 Glass and glass 

products 79 1L0 178 480 (8. 5) 14 000 18 uOO (2.5) 
369 Non--metal products 323 190 805 410 (9.6) 50 000 88 000 ( 5 .8) 
371 Iron and steel 358 380 711 330 ( 7 .1) 42 000 103 000 (9.4) 
372 Non-ferrous metals 211 060 422 120 (7.2) 45 000 30 000 (-3.9) 
381 Metal products 775 880 1 585 990 (7.4) 78 000 207 000 (10. 3) 
382 Machinery not else-

where classified 429 080 946 500 (8.2) 74 000 178 000 (9.2) 
383 Electrical 

machinery 484 800 1 179 680 (9.3) 112 000 151 000 (3.0) 
384 Transport equipment 640 520 1 281 040 (7.2) 132 000 147 000 (1. 1) 
385 Professional goods 67 900 135 800 (7.2) 10 000 10 000 (0) 
390 Other industries 29 610 62 980 (7.8) 6 000 11 000 (6.2) 

continued 
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Table 1 (continued) 

--------
Zimbabwe 

Vdue added 
(thousands Employment 

ISIC Manufacturing of 1975 dollars) (thousands of persons) 

code industries 1970 1980 1970 1980 

311 Food products 56 867 98 154 (5.6) 15 070 23 971 (4.8) 

313 Beverages 29 559 60 621 (7.4) 4 679 6 287 (2.9) 

314 Tobacco 20 898 30 186 (3. 7) 3 998 6 117 (4.3) 

311 Texliles 52 114 83 676 (4.8) 11 124 17 373 (4.6) 

322 Wearing apparel 47 040 48 020 (0.2) 12 115 14 624 0.9) 

323 Leather and 
leather products 1 152 245 620 (9. 7) 

324 Footwear 11 592 24 840 (7 .9) 2 942 4 546 (4.4) 

331 Wood products 12 978 17 010 (2. 7) 4 697 8 678 (6.3) 

332 Furniture and 
fixtures 11.1 500 16 500 (4.6) 4 462 5 094 ( 1. 3) 

341 Paper and paper 
products 17 168 24 360 (3.6) 1 995 2 469 (2.2) 

342 Printing and 
publishing 28 303 44 330 (4.6) 3 561 5 143 (3. 7) 

351 Industry chemicals 29 323 45 017 (4.4) 2 140 2 941 (3 .2) 

352 Other chemical 
products 32 on 49 159 (4.4) 3 406 3 976 (1.6) 

353 Petroleum refinery 142 218 (4.4) ~~ 16 (2.1) 

354 Petroleum. coal 
and products 2 496 2 392 (-0.4) 13 182 (30.2) 

355 Rubber products 12 388 1 311 2 259 (5.6) 

356 Plastic products 1 200 1 429 2 206 (4.4) 

361 Polltery. china etc. 639 138 (1. 5) 80 391 (17.2) 

362 Glau and glau 
products 1 !46 2 132 ( 1. 5) 399 583 (3. 9) 

369 Non-metal products 25 276 29 192 (1. 5) 5 662 6 136 (0.8) 

371 Iron and steel 69 662 115 342 (5.2) 6 473 13 :?55 ( 7. 4) 

372 Non-ferrous metals 1 320 12 120 (5.2) 975 1 705 (5. 7) 

381 Metal products 46 7:?6 71 366 (5.2) 9 905 15 240 (4.4) 

382 Machinery not else-
where classified 19 642 32 522 (5.2) 2 926 4 786 (5 .0) 

383 Electrical 
machinery 15 128 25 048 (5.2) 3 499 5 280 (4.2) 

384 Transport equipment 28 137 31 188 (1.0) 3 297 4 295 (2. 1) 

385 Professional goods 576 124 179 (3. 7) 

390 Other industries 6 630 15 198 (8.6) 1 659 2 395 (3 .1) 

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

Source: UNIDO data base; information supplied by lhe Statistical Office 

of the United Nations Secretarial. 

!1 Figures within parentheses indicate average annual growth rates 

during 1970-1980. 
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Table 8. Intersectoral dependency ratios 
for selected counlries, 1975 

Ratio a/ by brancl! 
'Jl 02 03 04 05 

Indonesia 

23.6 0.2 49.5 0.0 4.4 
0.1 4.9 5.8 0.9 6.7 

37.6 43.6 29.6 60.3 52.7 

0.4 14.9 1. 5 7.2 0.1 
6. 7 4.2 0.4 10.2 0.4 

20.5 9.6 11.1 16.4 30.6 
11.0 22.7 2.2 5.0 5.0 

815 265 10 517 188 2 839 

9 357 6 410 15 180 397 4 787 

8. 71 4.13 66.65 47 .36 59.31 

Malaysi~ 

7.1 0.9 34.5 0.0 0.6 
o.o 0.0 15.4 0.4 2.4 

69.1 54.l 36.l 76.5 76.2 

0.6 0.8 1.4 8.6 0.2 
3.1 3.0 0.5 0.6 0.0 

8.5 17.0 9. 7 10. 7 15.5 
10.4 24.3 2.5 3.1 5.2 

374 47 4 290 74 475 

l 983 339 6 657 146 661 

18.86 13.86 64.44 50.68 71.86 

06 07 

----

0.8 14. 7 
0.0 0.1 

44.4 42.9 

1.1 2.0 
2.7 10.1 

19.3 12.2 
31.8 18.0 

1 7S5 1 936 

7 813 1 333 

22.46 26.40 

0.1 6.8 
0.0 1.2 

44.4 41.2 

1.2 4.9 
0.1 5.0 

13.0 10.2 
41.3 30.9 

556 555 

1 649 3 221 

33. 72 17.23 

continued 
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Table 8 (continued) 

I 
'I Ratio a/ b1 branch 

I Branch 01 02 03 04 05 06 07 

l -----
~ 

Philippines 

01 Agriculture 22.f"i 1.2 32.9 0.1 1.6 5.0 0.2 
02 Mining o. i 0.2 11.2 0.0 6.1 0.0 0.2 

03 Manufacturing 47 .1 60.7 34.0 67 .6 66.0 38.5 31.2 
04 Eleclricity, 

water and gas 0.2 5.8 0.5 6.1 0.4 3.9 3.5 

05 Construction 1.2 0.1 0.1 0.1 0.6 1.1 2.6 
06 Trade and 

transporl 17 .3 18.9 18.2 21.8 20.9 18.2 16.5 

01 Services 11.0 13.l 3.1 4.3 4.4 33.4 45.9 
Total 

inpuls !!_/ 911 145 1 752 201 l 205 l 900 915 
Gross 

production £/ 5 252 562 11 290 '.?92 1 813 6 128 4 138 
Ratio of total 

inputs to gross 
production 18.60 25.80 68 . 66 68 . 8 .. 1 66.46 3l.01 22.11 

Republic of Korea 

01 Agriculture 28.1 13.4 23.6 0.1 1.1 0.1 1.9 
02 Mining 0.5 1.0 9.2 2.6 2.8 0.1 0.3 
03 Manufacturing 51.2 38.9 49.7 69.6 69.4 44.4 39.4 
04 Electricity, 

water and gas 0.1 13.3 2.1 2. 7 0.2 1.6 3.2 
05 Construction 0.4 0.6 0.1 0.3 0.0 0.5 7.1 
06 Trade and 

transport 9.4 16.1 11. 5 20.4 19.9 25.4 14.8 
07 Services 10.3 16.4 3.9 4.4 6.6 28.0 33.5 
Total 

inputs ~/ 1 388 134 17 789 659 1 671 1 825 2 141 
Gross 

production £.I 5 900 442 23 446 996 2 659 6 235 6 451 
Ratio of total 

inputs to gross 
production 23.53 30.32 75.87 66.16 62.84 29.27 33.19 

continued 
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Table 8 (continued) 

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

------- Ratio ~I bJ: branch ----
Branch 01 02 03 04 OS 06 07 

Singapore 

01 Agriculture 5.1 o.o 4.1 o.o 0.0 5.4 1. 7 

02 Mining o.o 0.0 30.6 0.0 0.0 0.0 0. {, 

03 Manufacturing 71.1 76.3 48.1 71.4 17 .0 46.0 S0.2 

04 Electricity, 
water l'lnd gas o. ! 1.3 0.1 2.4 0.0 0.2 0.5 

05 Construction 0.1 0.1 0.1 3.5 0.0 0.3 7.8 

06 Trade and 
transport 17 .3 7.2 14.4 10.9 22.6 9.5 10.2 

07 Services 6.3 15.2 2.6 11.8 0.4 38.7 29.7 

Total 
inputs ~/ 236 6 5 583 no 560 l llS 854 

Gross 
production r;_/ 367 13 7 552 182 848 2 300 2 4S2 

Ratio of total 
inputs to gross 
production 6A.31 46.lS 73.92 60.44 66.04 48.48 34.83 

:_rhailand 

01 Agriculture 23.7 2.3 36.2 0.0 1.1 0.1 7.3 

02 Mining 0.0 o.o 9.3 0.6 7.6 o.o 0.1 

03 Manufacturing 45.8 54.6 37 .0 69.0 62.6 50.6 47. 2 

04 Electricity, 
water and gas 0.3 0.6 2.0 9.3 0.1 1.S 3.3 

05 Construction 1.0 5.1 0.8 0.8 0.1 1.1 5.4 

06 Trade and 
transport 15.1 18.4 11.9 15.5 24 ·' lS.6 19.5 

07 Services 14.1 18.9 2.9 s.o 4.1 30.4 17 .2 

Total 
.nputs ~/ 1 230 52 1 S66 211 1 299 1 3Sl 1 489 

Gross 
production r;_/ 5 386 309 11 581 374 2 053 5 367 5 483 

Ratio of total 
inputs to gross 
production 22.84 16.83 65.33 56.42 63.27 25.17 27 .16 

continued 
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Table 8 (continued) 

Ratio a/ bJ: branch 

Branch 01 02 03 04 05 06 07 

Japan 

01 Agriculture 27.2 0.6 9.1 0.0 0.2 0.0 2.9 

02 Mining o.o 0.6 7.9 24.1 3.3 0.0 0.5 

03 Manufacturing 45.7 17 .5 58.6 38.7 61.2 36.8 29.7 

04 Electdcity, 
water and gas 0.6 4.9 2.3 3.6 1.1 2.4 3.2 

05 Construction 0.4 0.4 0.1 4.7 0.0 0.5 5.6 

06 Trade and 
transport 12.0 52.2 9.1 8.3 17 .9 24.9 15.8 

01 Services 14.2 24.0 12.8 20.5 16.3 35.4 42.3 

Total 
inputs !!_/ 18 190 2 507 342 928 11 040 67 898 73 349 124 598 

Gross 
production !;;._/ 44 586 5 094 483 513 21 901 i.4 843 167 282 305 124 

Ratio of 
total inputs 
to gross 
production 40.80 49.21 70.92 50.41 59.12 43.85 40.84 

United Stales 

01 Agriculture 34.2 0.4 9.3 0.0 0.3 0.). 1.1 

02 Mining 0.8 16.5 7.4 25.9 2.4 0.5 0.2 

03 Manufacturing 34.2 30.5 60.6 14.2 67.9 23.0 26.1 

04 Electricity, 
water and gas 1.3 5.5 2.1 38.7 0.2 4.9 4.2 

05 Construction 1.0 6.2 0.6 5.2 o.o 3.3 l'l.9 

06 Trade and 
transport 9.6 5.5 10.9 3.3 18.0 20.1 7. 7 

07 Services 18.9 35.3 9.7 12.7 11.2 48.1 49.9 

Total 
inputs !!_/ 79 832 25 310 643 024 47 182 127 954 133 394 339 855 

Gron 
production £.I 114 167 58 275 1 018 909 87 781 221 039 393 263 1 020 596 

Ratio of 
total inputs 
to gross 
production 69.83 43.43 63.11 53.75 57 .89 33.92 33.30 

Note: Countries listed alphabetically by economic grouping. 

~I Intermediate input purchases of a given branch as a percentage of its 

total interllladiat• input purchases. 

)!/ Total intermediate input purchases in ·mi 1 lions of dollars, excluding 
freight and insurance, and import duties and tases. 

£.I In millions of dollars. 
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Table 9. Estimated population and labour statistics for 
Colombo, Sri Lanka, 1976-1977 

·--------

Employment by sector NWllber of 
Informal informal 

City Commuters sector Total 
population 

Total 
number 

employed Formal Total reside~ts to city units 

562 426 178 594 144 204 34 390 24 490 9 898 30 058 

Source: The Marga Institute, The Informal Sector of Colombo 
City (Sri Lanka) (Geneva, International Labour Office, 1979). 

Table 10. Informal sector units of enterprise in Colombo, 
Sri Lanka, 1976-1977 

---------------
Major category 

of activity 

·---------------
Trade and conwnerce 
Manufacturing and 

processing 
Services 
Transport 
Agricultu~e and fishing 
Construction 

Totals 

Percentage 

53.61 

12.35 
n.68 
8.14 
2.80 

_ _Lil 
100 

Estimated 
number of units 

----------
16 115 

'.l 712 
6 517 
2 448 

843 
_ _!ll 
30 058 

Source: The Mar~a Institute, The Informal ~ector of Colomb~ 
f,i trJ.~j__1ank!l. (Geneva, International f.9.bour Offtce, 1979). 
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Table 11. Urban employment distribution by formal and 
informal sectors~/ in Pakistan, 1972-1173 

(Thousands of persons) 

Branch 

Agriculture 
Mining 
Manufacturing 
Construction 
Wholesale and 

Total 
employed 

(1) 

376.90 
66.57 

759.93 
287 .03 

retail trade 
and hostels 
etc. 946.92 

Transport 345.59 
Finance, 

insurance 
and real 
estate 96.36 

Co11111unity and 
social scr-
vices £1 1 211.15 

Nol elsewhere 

__ Se£_tor ___ _ 
Formal Informal 

(2) (3) 

J ~I 376.9 
15.5 50.93 

.f97.l 262.83 
59.30 'i.27. 73 

10.80 936 .12 
133.20 217. 39 

31.10 65.26 

540.20 510.95 

classified __ J..<L!2 ____ 3. o _7_.1.!15_ 
Totals 4 J.68 .60 l 290.2 2 878.29 

Percentage 
di std bu lion 

by sector 
Formal Informal 

(4) ('.)) 

Employment 
as 

pe. :-cent age 
of tc>tal 

(6) 

·-------------

0 100 9.06 
23.28 16.n 1.60 
65.41 34.59 18. 21 
20.65 79.34 6.90 

1.15 9':!. g:, 22. 71 
38. 54 61.46 8.29 

32.28 67. 72 2.31 

44.61 55.39 29.05 

_ _1:_84 96.16 _l.90 
30.95 69.05 100.00 

~ou~: Gi.lisinger and lrfan, "Pakistan's informal sector", 
1ournal of Developmen~ Stud}~. vol.16, July 1980. 

For column (1), Central Slali~lical Organization, "Housing, 
er.anomic and demographic survey 1912" (Karachi, unpubliYhed). 

(o"or column (2), Statistical Division, Ministry of (o'inance, 
Pla11ning and Development, "Establishment enquiry 1972-1973" 
(Karachi, undate~). 

NoJ:!: Column (3) = CoJumn (1) - Column (2). 

~I The formal sector pertains lo establishments with an 
employment size of 20 or more worlct>rs in non--manufacturing 
a~tivities and 10 or above in manufacturing. 

kl The establishment enquiry reported 57,000 employees in the 
formal agriculture sector, but on P•lrusal of the 1 isl of 
establishments for 1973--1974, it was found that formal agriculture 
consists mostly of government agricultural exteuston services, 
hence they are includ~d in co11111unity and social services. The rest 
of agricultural employment is treated as inCormal. 

~I Electricity, gas and waler suppl7 iff included in cvnwnunily 
and social services. 
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Table 12. Employment distribution by formal and informal 
sectors in Ghana. 1960-1974 

(Thousands of persons) 

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

1960 1970 1974 

Both Both fo'ormal 

Branch sectors ~I sectors ~I Formal !!' Inform~l b/ sector 

--------------
Agri-

culture l 581 (61.8) 1 1137 (57.2) 49 (2.74) l 73 7 (97.2) 

Mining 48 ( 1. 9) 31 (~.0) 25 (80.64) 6 (19.35) 89 

Manufac-
tu ring 224 (9.1) 3M (12 .0) 53 (13.94) 327 (86.05) 60 

Construe-
ti on 89 (3.5) 74 (2.3) 49 (66. 21) 25 (33.78) 47 

Utilities 14 co.o> 12 (0.4) 2 (16.66) (83.33) 20 

Commerce 371 (14.5) 436 (13. 9) 36 (8.26) 100 (91.74) 37 

Transport 68 (2.6) 84 (2. 7) 33 (39. 29} 51 ( 6<'. 71) 35 

Other ser-
vices _ _ill. ~6.0) _m (10.:.ll. 138 i.!_l_. 95) _191. m_,_ill 181_ 

Total 2 249 (100.0) 3 133 (100.0) 395 (12.6li 2 737 (87.36) 469 

---------------
Sources: The following Ghanaian Government publications: 

Five-year Development Plan (Accra, 1977). p. 333; )._'!Z9 .. ~!lsu~; !_9_IQ 
Labour Statistics; ~conomic Survey (Accra, 1971). The figures for 
the informal sector were derived as residuals by the author. 

~I f'1gures within parentheses represent percentage share of 
branch in total for both sectors. 

~.I f"igures wi thir. parenthe:>es represent percentage share of 

sector in each branch. 
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A STATISTICAL REVIEW OF THE WORLD INDUSTRIAL SITUATION 
1984* 

Secretariat of UNIDO 

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

The purpose of the pc-esent article i~ to provide the latest 
available data on the world industrial situation i~ relation lo the 
recommendations of the Lima Declaration and P: au of Action on 
Industrial Development and Co--operation, the New Lelhi Declaration 
and Plan of Action on Industrialization of Developing Countries and 
International Co-operation for their Industrial Development and the 
International Development Strategy for the Third United Nations 
Development Decade. 

The data provide information on the growth and composition of 
industrial prod1ction and trade. The first section refers to each 
of the major economic groupings and developing regions, while the 
second section covers the least developed countries. The 
statistics were derived from the UNIDO data base, which was 
developed by the Statistics and Survey Unit of the Division for 
Industrial Studie5 and is maintained and upd!lted by that Unit. 
Primary sout"ces of information include the Statistical Office and 
the Office of Developme.at Research and Policy Analysis of the 
United Nations Secretariat, the regional commissions, the World 
Bank, the Inter- national Monetary Fund and the Organisation for 
F.conomic Co- operation and Development. 

Because the basic data may reflect different statistical and 
accounting practices in :·eporting countries, the statistical pro­
gramme of the Statistic~ and Survey Unit is focused on making 
adjustments in the data lo ensure a greater degree of international 
comparabi 1 i ty. The Unit prepares estimates for the latest years 
available. The recency of the stati sties varies, however, accord­
ing lo the amount of detail req"~red and the type of data being 
considered. The reader should note that several producers of the 
international statistics used here may revise country data for 
several preceding years when they update their statistical series. 
Thus, the figures are based on the latest available data for the 
entire period shown and may differ slightly from the correapor.ding 
estimates pub'"ghed in earlier years. Finally, where figures are 
stated in constant prices, the cakulations were carried out from 
data expreLsed in United States dollars at 1975 p~ices. All growth 
rates are c .Jlated from information for each year throughout the 
period in<hc.ated, using a semi--log regression over time. 

*Originally issued as UNIDO/IS.506. 
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The following classification of economic gt"oupings is used in 
the text &nd in most Lables, in confot"mity with the classification 
adopted by the United Nations Statistical Office: "Developing 
countries" includes the Caribbean area, Central and South Atdca, 
Africa (other than South Afdca), West. Asia (other than Israel) and 
South and ~asl Asia (other than Japan). "O.,veloped market econo­
mies" includes North America (Canada and the United Stales of 
America), Europe (other than Eastern Eul'ope), Australia, lsrael, 
Japan, New Zealand and South Afri~a. "Centrally planned economies" 
includes Bulgaria, Czechoslovakia, the German Democratic Republic, 
Hungary, Poland, Romania and lhe Union of Soviet Socialist 
Republics. Unless otherwise specified, "world" excludes Albania, 
China, the Democratic People's Republic of Korea, Mongolia and 

Viel Nam. 

Countries are generally arranged in lhe order adopted in the 
St!lti~lical_ Ye!!_rbook. Inclusion of a particular country or area 
in, or its exclusion from, any economic or geographical grouping 
has been dictated by considerations of the availability of com­
parable data in statistics of the United Nations and other inter-

national agencies. 
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STATISTICAL DATA ON GROWTH AND COMPOSITI~N OF 
INDUSTRIAL PRODUCTION AND TRADE, BY ECONOMIC 

GROUPINGS, BY DEVELOPING REGIONS AND BY 
INCOME GROUPS 

Figure I. Share of economic groupings In world manufacturing value added, 
at constant (1975) prices, 1963-1984 
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PERCENTAGE 

Source: UNIDO data base; information supplied by the Office of Development Research and 
Policy Analysis and the Statistical Office of the United Nations Secretariat. with estimates by the UNIDO 
secretariat. 

'Estimates. 
bPreliminary figures. 
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Table 1. Distribution of world manufacturing nlue added, by economic grouping! 
at constant (1975) prtces, 1979-1982 

(Percentage) 

Economic grouping 1979 1980 1981 1982 

Developing countries 9.85 10.27 10.21 10.70 

Centraily planned economies 22.15 22.92 23.25 24.26 

Developed market economies 64.55 63.08 62.70 60.84 

Chi nab 3.45 3.73 3.84 4.20 

World 100.00 100.00 100.00 10000 

Source UNIDO data base. information supplied by the Office ol Development Research and Polley 
Analysis and the Stat1st1cal Olf1ce of the Umteo Nations Secretariat. with estimates by the UNIDO 

secretariat. 

•including China 
bca1culat1ons based on the Stat1st1cal Yearbook of Ctuna. 1983 and on unpublished 1nlormat1on 

Table 2. Share of developing regions• In world manufaciurlnq value added, at 
constant (1975) prices, 1963-1984 

(Percentage)b 

South and 
Year Afrtca WesrAs1a East ASta Latm Amenca 

1963 078 0.47 2.13 4.44 

1964 0.79 048 2.10 4.55 

1965 0.80 0.49 2.08 4.47 

1966 0.79 0.51 1.99 4.51 

1967 0.76 0.53 2.04 4.50 

1968 0.78 0.55 2.05 4.56 

1539 0.79 0.56 209 4.58 

1970 0.84 0.57 2 14 4.81 

1971 0.86 0.59 2 19 4.96 

1972 083 059 221 505 

1973 0.83 060 2.24 5.08 

1974 0.83 0.61 2.34 5.26 

1975 087 067 2.54 5.49 

1976 0.86 0.68 2.64 5.49 

1977 0.87 0.69 :os 5.44 

1978 0.90 0.72 2.90 5.48 

1979 0.93 0.71 2.92 5.64 

1980 0.99 0.70 305 5.92 

1981 101 0 70 3.20 5 71 

1982C 104 421 5.87 

1983' 1.02 443 5 79 

1984<1 1 01 4.57 5.64 

Source UNIOO data base. 1nlormat1on supplied by the Olhce of Development Research and 
Polley Analysis and the Stat1st1ca1 Olllce of !he United Nations Secretariat. with estin1ates by the UNIDO 

secretariat 

•Excluding Chona 
bReg1onal percentages may not add up to the share or all developrng countries 1n world 

manufacturing value add<ed shown 1n logure I. because of gaps on the coverage of developing countries 

CPrehm1nary figures 

<1Es11mates 



Table 3. Growth of manufacturing value added per capita, by economic grouping and by developing region, at constant (1975) 
prices, 1963-1984 

(Percentage) 

Developrng regions 

Centrally Developed All Least 
developing dev&toped plann&d mar~&t W&st So1Jth and Latm 

Year count1Jes count11es economies econonues A/fled Asia East A Sia Amer1c;1 
------ --- ----·---·---· ·-- ---- ----·-------------· 

lncrea~e or decrease over previous yo.ir 

1~ 67 4.4 4.:' 7.1 67 6.6 38 7. 7 

1965 3.7 6.5 10 J 5.3 !> 4 7.1 4 1 25 

1966 34 96 7.1 56 26 68 0.4 4 7 

1967 20 45 10.4 1.8 1.7 59 4.1 1 2 

1968 66 50 94 6.1 7.3 9.1 5.6 65 

1969 6.9 4.6 10.4 6.5 76 7.4 8.2 6.0 

1970 5.6 -2.9 8.1 1.4 7.9 2.6 3.8 6.3 

1971 4.6 -39 7.3 2.0 3.4 5.1 4.0 4.8 

1972 5.7 -1. 7 78 6.0 0.6 4.2 6.0 6.5 

1973 7.7 15 1 7. 7 8.5 6.6 7.6 8.5 7.3 

1974 28 07 94 1.6 0.3 0.4 4 1 2.9 

1975 1.6 0.6 5.9 5.8 04 4.8 4.:: 0.1 

1976 65 1.5 68 7.4 30 6.2 100 54 

1977 3.4 24 58 3.8 3.0 3.8 7.0 1 5 

1978 4.1 0.9 4.0 26 46 52 7.3 2 1 

1979 39 1.8 3.7 3.1 4 7 0.6 2.9 4.8 

1980 25 04 3.3 24 4.0 3.3 26 28 

1981 1.9 3.8 19 0.1 0.2 20 36 5.1 

1982" 1.2 29 20 52 1 6 3.9 1.4 

1983• 38 06 37 26 1 G 7.6 0.2 

1984b 69 35 72 3.0 8.5 1.8 

Average annual growth rate 

1963-1973 51 33 86 46 45 62 4 6 5 1 

1973-1984 2~ 0 8C 42 09 2 1 4.9 1.3 

Source UNIDO dala base 1ntorma11on supphed by the Othce ol Developmenl Ruearch and Polley AnalySIS Urn Sta11s11cal Olt1ce ol lhH United Natoon5 Secre1aroa1 
and the Economic ':omm1ss1on tor Atnca. with e!t1mates by the UNIDO secretariat 

aprchm1nary figures 

bEs1oma1es 
CFogute reletS IO lhe perood 1973-1983 

...... 

...... 
~ 



Figure II. Indices of Industrial production In manufacturing, by economic grouping, 1963-1984 

(1975 = 100) 
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T•ble 4. SNtre ot economic grouping•• In world m•nut•cturtng v•lue •dded, at con1tant (1175) prtcH, Hlected lndu1trt•I br•nchH, 
1170, 1175 •nd 1H1 

(Percentage) 

/SIC 
O.velopinfl counrrl•• Cenrrally p/1nned economiu Developed marker economlH 

8t1nc11b cod• 1970 1975 1981 1970 1975 1981 1970 1875 1881 

Food products 311/2 13.7 13.8 15.7 25.4 27.8 25.9 80.9 58.4 58.4 
Beverages 313 12.7 14.5 18.9 21.6 23.7 23.7 65.7 61.8 57.4 
Tobllcco 314 27.3 29.0 32.8 14.9 16.3 15.6 57.8 54.7 51.8 
Te11til• 321 17.4 16.8 19.6 26.4 30.7 32.5 58.2 50.5 47.9 
Footweair 324 10.0 11.3 12. 1 36.5 41.4 45.7 53.5 47.3 42.2 
Wood and cork products 331 9.8 11.0 12.9 20.0 23.4 23.5 70.2 85.8 8:...6 
Paper 341 6.5 7.7 8.4 7.2 9.8 8.8 86.3 82.7 82.8 
Printing and publi1hing 342 6.4 8.9 8.3 5.7 7.3 7.0 87.9 85.8 88.7 
lndu1trial chemicals 351 6.0 7.6 8.1 21.4 28.3 29.2 72.8 84.1 62.7 
Other chemicals 352 13.8 17.4 19.2 8.5 8.0 7.4 79.7 74.8 73.4 
Petroleum retlneri• 353 37.4 38.3 42.9 12.1 18.0 15.4 50.5 45.7 41.7 ..... 
Mlscellaneou1 product• ot petroleum ..... 

and coal 354 12.8 11.8 18. 1 37.3 41.2 41.9 49.9 47.0 42.0 UI 

Rubber products 355 10.9 12.6 13.7 16.5 21. 1 22.1 72.6 66.3 64.2 
Pottery, china and earthenware 361 12.0 12.9 12.2 27. 1 35.4 41.8 80.9 51.7 46.2 
01111 382 8.2 9.8 10.8 19. 1 26.1 28.7 72.7 64.1 60.7 
Other non-metallic mineral products 369 6.6 10.7 13.6 31.3 38.1 34.8 80.1 53.2 51.8 
Iron and steel 371 6.3 8.1 10.6 19.5 23.9 23.8 74.2 68.0 85.8 
Metal products, e11cluding machinery 361C 5.9 6.9 6.9 18.7 28.6 31.8 75.4 66.5 61.5 
Non•ectrical machinery 382C 3.0 4.9 4.7 17.6 23.8 26.9 79.4 71.3 66.4 
Electrical machinery 38JC 5.1 6.2 6.2 18.5 25.3 26.6 76.4 88.5 87.2 
Transport equipment 364C 5.7 7.5 6.9 16.9 23.1 28. 1 77.4 69.4 65.0 

Soutc.: UNIDO d•I• baM; Information 1uppllad by Illa S1at11tlcal Olflc• ol 111• Unllld Netlon1 Secretariat, with nllmalH by Ill• UNIOO 1ec:re11r111. 
•Eiccluding China. 
bAccording to Ille /nlerMliona/ S11nd1td /ndu11ti1/ C/111lllc1llon ol All Economic AcrlvlliH, St11i11ic1I Papera, SeriH M, No. 4, Rev. 2 (United N11ion1 publlcallon, 

Salel No. E.&S.XVll.I). 
CSNrn lor brancllta within ISIC 31 m1y lie 1om1w11a1 dlatorted owing 10 v1ri1t1on1 In Ill• n11ion11 reporting practicH ol 11ver11 lmporl1n1 produc111 of l1bric1t1d 

mee.J productl. machinery and 1ran1port equipment. 



Table 5. 
Share of developlng countrlH• and developlng regions In world m1nut1cturlng v1lu• 1dded, 11 con1t1nt (1975) prlcH, 

Hlected lndu1trl1I brenchH, 1970 end 1981 
(Percentage) 

DovelopinQ flQIOnl 
All 

d•v•lopmri 
Soulll •nd L•tm 

counlflH A/flCI wos1A1•• fHI A11• Am•t1c• 

ISIC -- --~------
8111ncht> cod• 1970 1981 1970 1981 1970 1981 1970 1981 1970 1981 

Food products 311/2 13.73 15 70 1 88 1.72 0.54 0 79 3 44 4.56 7 87 8.62 

Beverages 313 12 71 1894 1.83 3.10 0.59 110 1.86 3.46 8.43 1 t 28 

Tobacco 314 27 25 32 78 2.94 3.49 3.53 4.28 12 12 15.49 8.66 9.52 

Textiles 321 17.40 19.58 2 17 c 1.26 1. 17 589 8.26 8.09 7.88 

Foot-ar 324 10.03 1205 1.54 1.98 0.45 c 1.79 3.10 6.25 6.29 

Wood and cork products 331 9.75 12.90 132 1.54 0.42 c 3.58 5.10 4.43 5 79 

Paper 341 6.53 8.37 0.67 0.81 0.26 0.37 1.34 2.09 4.27 5.10 

Printing and publishing 342 6.39 6.26 0.54 c c 12 0.32 1.34 c 4.39 3.59 

Industrial chemicals 351 597 8.10 0.34 0.35 0.51 0.85 1.42 2 SI 3.70 4.39 

Other chemicals 352 13.80 1922 1.05 1.49 0.43 0.64 3.38 4 32 894 12 78 

Petroleum refineries 353 37 41 4290 1.15 283 11.84 11.05 11 01 10.97 13.40 18.25 
..... 

Miscellaneous products of petroleum 

..... 
0-

and coal 354 12.77 16.14 2 27 3 73 0.95 1 09 236 c 7.19 8.13 

Rubber products 355 10.87 13 74 094 c 0.39 c 2 85 4.74 6.68 7.57 

Pottery. china and earthenware 361 12 01 12.19 0.55 c 0.79 c 2.53 2.20 8.14 8.87 

Glass 362 8.17 10.55 0 52 c 0.54 C>.68 1.81 2.98 5.29 6.42 

Other non·metallic mineral prcducts 369 860 1363 0 92 1 20 U49 1.03 2 37 4.50 4.83 6.91 

Iron and steel 371 6.29 10.60 0.36 0.48 0.49 0.56 1 29 2 79 4.15 6.77 

Metal products. excluding machinery 381d 5 94 6.89 055 0.66 0.34 c 1.21 1.65 3.83 4.26 

Non-electrical machinery 382d 2 95 4.65 0.10 c 0.09 0 29 0. 7~ 1.06 2.04 316 

Electrical machinery 393d 5 12 6.24 022 0.28 0 13 c 1.20 2.47 3 57 3.29 

Transport equipment 394d 5.68 688 0 26 0.52 011 0 17 1 01 1 82 4.30 4.37 

Sou1c• UNIOO data base. 1nlormat1on supphod by the Stat1111cal Oll1ce ol the Umled Nat1on1 Secretariat. with eat1matea by the UNIOO secretarial 

•eaclud1ng Ch1n1 
t>s.e table 4, too1no1e t> 
'"F1gure1 nol 1hown separately because the underlying data from which th11y would have been derived do not meet m1n1mum 111ndard1 ol quality 
dshare1 tor branches w1lh1n lSIC 38 may be somewhat d1S1orled. owing to v111111on1 1n the n111on11 repor11ng pracllcea ol several 1mpor1an1 producera ol l1bric11ed 

metal producll. machinery and 1ranspon equipment 



Tablet. Growth ot manutacturtng value added, by economic grouping,• at conatant (1175) prtcH, 1elected lndu1trtal branch••· 
1163-1173 and 1173-1111 

(Percentage) 

ISIC 
D•v•lopinQ countri•• Centrally planned economiH Developed marker economiH 

·-- -

8tanc111> c~e 11183·11173 11173·11181 19e3·11173 11173-11181 19e3·11173 11173·11181 

Food products 31112 5.3 5.0 6.0 2.8 3.5 2.7 

Beverages 313 6.0 92 5.5 5.1 !i.1 2.4 

Tobacco 314 4.5 4.7 4.2 3.0 2.4 1.6 

Textiles 321 4.1 2.8 6.2 3.7 3.9 -0 1 

wearing apparel 322 3.7 2.9 8.2 5.1 2.6 0.3 

Leather and fur products 323 2.2 4.4 4.8 2.9 1.5 0.2 

Footwear 324 2.7 1.9 5.6 4.2 0.8 -0.1 

Wood and cork products 331 5.7 4.6 5.0 2.3 4 1 -0.2 

Furniture and fixtures excludin9 metal 332 c c 6.5 6.1 ei.8 1.2 

Paper 341 7.3 4.9 7.7 3.7 5.5 2.1 

Printing and publishing 342 5.6 1.5 8.4 3.7 3.8 2.7 

Industrial chemicals 351 12.2 6.9 12.2 6.9 90 2.8 

Other chemicals 352 9.6 7.9 10.2 5.5 6.8 4. 1 

Petroleum refineries 353 9.3 4.7 14.6 4.4 6.9 0.5 
.... .... 

Miscellaneous products of petroleum and coal 354 8.6 6.5 3.3 3.1 -0.2 --0.1 ..., 

Rubber products 355 8.1 4.8 8.6 5.0 5.6 1.4 

Plastic products 356 c c 16.9 8.9 15.0 5.3 

Pottery, china and earthenware 361 5.5 3.4 8.9 7. 1 3.6 0.6 

Glass 362 9.8 6.9 9.7 8. 1 5.8 3.0 

Other non-metallic mineral products 369 8.6 7.5 8.2 3.1 5.2 1.2 

Iron and steel 371 7.7 6.9 5.5 2.6 4.7 0.5 

Non-ferrous metals 372 8.1 4. 1 9.6 4.9 5.5 1.3 

Metal products. excluding machinery 381 7.9 5.5 

} { 
5.4 1.7 

Non-electrical machinery 362 12. 1 5.5 5.9 2.8 

Electrical machinery 383 11.7 82 10.9 8.6 
6.3 4.2 

Transport equipment 384 9.1 4.0 5.4 1 9 

Professional and scientific equipment. 
photographic and optical goods 385 c c 6.3 4.6 

Other manufactures 390 c c 11.2 8.6 4.2 1 8 

Source: UNIOO dlla base. 1nlormat1on supplied by the Stat11t1cal Olhc• ol the United Nahon1 Secretaroat. with est1ma1ea by the UNIOO aecre1.,1a1 

•excluding Chine 
lls.e table 4. lootnot• II. 
Cf1gures not shown separately because the unde•ly1ng data lrom whoch they would have been deroved do not meet m1n1mum 1tan<l1rd1 ol quality 



Table 7. 
Structure ot manutacturtng value added, by economic grouping,• at constant (1975) prices, 1963, 1973 and 1981 

(Percentage) 

ISIC 
Developing counlrio,c Centrally planned economies Developed marker econom1H 

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

Branch!> 
cOde 1963 1!173 1!181 1!163 1!173 1!181 1!/e3 1!173 1981 

Food products 
311 /2 18.5 14.4 14.1 15.2 11 .8 9.2 10.4 8.4 9.0 

Be"8rages 
313 3.3 2.8 3.7 2.7 2.0 1.9 2.0 1.9 2.0 

Tobacco 
314 3.5 2.7 2.8 1.0 0.7 0.5 1.0 0.8 0.8 

Te•~:1es 
321 13.9 10.5 8.9 &7 6.9 5.8 5.4 4.5 3.7 

Wearing apparel 
322 37 2.6 2.4 ~ 4 4.7 4.4 3.5 2.8 2.4 

Leather and fur products 
323 0.9 0.6 06 .. 0 0.7 0.6 0.7 0.4 0.4 

Footwear 
324 1.5 1.0 0.9 ~ 1 1.5 1.:1 1.0 0.6 0.5 

Wood find cork products 
331 2.8 2.1 2.1 'i.1 1 9 1.4 2.4 2.1 1.7 

Furniture and fixtures excluding metal 332 1 .4 1. 1 0.9 1.4 1.4 1.4 2.0 2.1 1.9 

Paper 
341 2.3 2.5 2.3 1.2 1.1 0.9 3.8 3.8 3.8 

Printing and publishing 
342 3.0 2.4 1.9 1.0 1.0 0.8 5.1 4.3 4.6 

Industrial chemicals 
351 2.4 3.7 4. 1 3.8 5.4 5.8 3.8 5.3 5.4 

Other chemicals 
352 4.5 5.8 6.9 0.9 1. 1 1.0 3.4 3.8 4.5 

Petroleum refineries 
353 7.6 9.3 8.7 0.9 1.4 1.2 1.5 1.7 1.5 

Miscellaneous products ot petroleum and coal 354 0.5 0.7 0.7 1.2 0.8 0.6 0.8 0.3 0.3 .... 

Rubber products 
355 1.7 1.9 1.8 1. 1 1 2 1.1 1.4 1.5 14 .... 

Plastic producis 
356 0.9 1.4 1.2 0.3 0.7 0.8 0.9 2.0 2.4 

00 

Pottery. china and earthenware 361 0.9 0.7 0.6 0.8 0.8 0.9 0.6 0.5 0.4 

Glass 
362 0.7 1.0 1.0 0.8 0.9 1.0 0.9 0.9 1.0 

Other non-metallic mineral products 369 3.1 3.5 4.2 5.2 5. 1 4.1 3.0 3.0 2.7 

Iron and steel 
371 4.2 4.8 5.4 7.5 5.8 4.5 6.7 8.6 5.4 

No'l-lerrous metals 
372 1.7 1.8 1.7 26 2.8 2.6 1.7 1.8 1.8 

Metal products. excluding machinery 381 4.0 4.6 4.5 

} { 
7.2 7.3 8.7 

Non-electrical machinery 382 2.7 5.0 5.0 10.4 11.0 12.0 

Electrical machinery 
383 3. 1 4.4 5.5 30.5 37 6 45.1 

6.7 87 10.1 

Transport equipment 384 5.2 6.9 6.4 10.3 10.3 9.8 

Protessional and scientific equipment, 
photographic and optical goods 385 0.4 0.4 0.4 1.7 1.9 2.3 

Other manufactures 
390 1.8 1.4 1.'.3 2.0 27 3.1 1.9 1.7 1.7 

Total manufacturing 3 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Source: UNIOO o.•ta base. 1ntormat1on supplied by 1he Stati,tocal Oltice ol the United Nations Secretariat, with e1timatH by the UNIOO aecretariat 

•excluding Albania . .:':hina. Iceland and Luxembourg 
l>s.e table 4. footnote !>. CThe deta tor 1983 cover 73 countries. which, 1n 1975. 1ccounted tor 97 per cent ot the manut1ctunng v11ue added ot all developing countrie1; the data tor t973 and 

19111 cover 64 countries. which. in 1975. accounted for 92 per cent of the manufacturing value added of 111 developing counlriH. Theretore, although the structures tor all 
years ire probably representative ot developing countries 11 a whole, the variation in country compo11tion should be noted 
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Table I. Share of ec:oncmlc groupings In wOfkl manufactured eKporta.• at cur.ent 
prtces, 1963-1983 

(Percentage) 

o-/Oping Canrrally ~ad 
o..atopad market 

r .. r counrrias acono1n 
aconomiH 

1963 42 13.3 82.5 

1964 4.3 12.8 82.9 

1965 4.4 12.3 83.3 

1966 4.5 11.6 83.9 

1967 4.6 11.7 83.7 

1968 4.5 11.0 84.6 

1969 4.6 10.4 85.0 

1970 5.0 10.0 85.0 

1971 5.2 9.6 85.2 

1972 5.7 9.9 84.4 

1973 6.7 9.4 83.9 

1974 6.8 8.!' 84.7 

1975 6.3 C!.3 84.4 

1976 7.5 8.9 83.6 

1977 7.8 8.9 83.3 

1978 8.1 8.7 832 

1979 8.7 8.4 82.9 

1980 9.1 8.1 82.8 

1981 10.5 8.0 81.5 

1982 10.7 8.7 80.6 

1983C 10.9 8.8 80.3 

Source: United Nations Conference on Trade and DevelOpment .'":andbook of International Trad• 
and D..,•lop,,,.nt· Statistics. varioU$ issues: and Monthly Bullelrn of Stat1st1cs. vanous issues. with 

estimates by the UNIOO secretariat. 
•Codes S-8 (except 68) of the Standard lnternat1onat Trade Ctass1f1cat1on. Revised (United Nations 

publication. Sales No. E.68 XVII 6) (SITC. ReviS«l). 
bExcluding trade among the centrally planned economies of Asia 

CEslimates. 



Table9. World trade In manufactul'9i,• by >rlgln, destination and economic grouping, at current prlcH, selected yHra 

0<1gm of ••ports 

Developing countries 

Centrally planrl9d economiesb 

Developed market economies 

Sourc•· See leble 8 
•s.e lable 8. loo1no1• a. 

Ye•r 

1963 
1970 
1975 
1980 
1982 

1963 
1970 
1975 
1980 
1982 

1963 
1970 
197'i 
1980 
1982 

bexc!uding lrade among cenlrelly p(anned economies ol Asia. 

E•;>orrs ro 
avelopinp counlriea 

Value 
(millions Shir• 

ol dollars/ (percent•fl•J 

1 404 41.2 
3 231 33.7 

11 935 37.9 
37 560 38.1 
41 520 37.6 

1 635 15. 1 
2 899 15.2 
6 790 14.6 

15 784 1a.o 
19807 21.9 

16 950 25.7 
32462 20.2 

111 298 26.5 
233 721 26.0 
234 088 28.1 

Exports ro Export• lo 
centrally pl•nned econom1ub d•vetop•d m1r1rer •c<mom1H 
---~--------------- -----------

V•lue V•lu• 
/m1ll1ons Sh1re /m1Wont Sh1r1 

ol dollars/ (percent•geJ ol doll•rsJ {perc•nl•fl•J 

102 3.0 1 902 55.8 
559 5.8 5 808 80.5 

1 172 3.7 18 352 58.3 
3 222 3.3 57 764 58.6 
3 760 3.4 65 046 59.0 

8 043 74.3 1 147 1 0.6 
13 381 7C.2 2 804 14.7 
31 835 68.6 7 756 16.7 
54 692 62.3 17 268 19.7 
53 651 59.3 17 062 18.8 

2168 3.3 46 470 71.0 
6 634 4 1 121 256 75.6 

26 518 fi3 282 155 67.2 
42 430 4.7 622 646 89.3 
36 346 4.4 563 642 67.6 

..... 
""' 0 



- 121 -

STATISTICAL DATA ON THE GROWTH AND COMPOSITION OF 
INDUSTRIAL PRODUCTION AND TRADE OF THE LEAST 

DEVF.LOPED COUNTRIES 

Table 10. Growth of gro .. domestic product and manufacturing dlue added, at 
constant (1975) prices, leut developed countries of Africa, Bangladesh, al least 

developed countries and other developing countries. 1963-1983 
(Percentage) 

Leas! developed 
A/I leas! develo,,.ci Omer developing 

coJnlrfes ol Atflca Bangladesh countr1es countnes 

Manu· Ala nu· Ala nu- Manu-

Gross lactunng Gross lacluflng Gross lacluflng Gross lactuflng 

domestic value domasric value domestic value do>meslic value 

Year product added product added product added prod UC I added 

Increase or decrease over previous year 

1964 2.4 9.3 1.8 4.3 2.0 7.0 7.5 9.3 

1965 2.0 9.3 2.0 11.2 1.9 91 4.8 6.1 

1966 3.2 16.4 -2.0 6.8 1.5 12.7 3.7 6.0 

1967 2.1 6.5 10.5 14.6 4.2 74 4.4 4.6 

1968 8.1 10.5 0.8 1.4 5.6 78 7.7 9.4 

1969 -06 8.2 5, 4.6 1.2 7.3 7.9 9.6 

1970 2.5 0.2 -4.9 -14.2 0.4 -0.5 7.0 84 

1971 5.3 8.7 -14.8 -46.1 -0.7 -14 6.6 7.5 

1972 0.7 -5.3 22 58.4 0.9 0.8 5.9 8.6 

1973 0.7 19.5 13.7 19.2 4.4 18.0 7.7 102 

1974 4 1 -8.5 3.3 62.3 4.2 3.1 5.3 54 

1975 2.7 -0.6 12.5 7.7 5.0 18 3.7 4.1 

1976 4.5 -1.0 2.5 4.9 4.2 1.4 7.3 9.4 

1977 5.3 3.2 6.4 7.5 5.3 5.2 5.6 60 

1978 4.0 3.0 4.7 4.5 4.1 3.7 3.9 67 

1979 0.5 2.3 2.8 -0.8 1.0 0.8 5.3 6.5 

1980 2.3 0.7 6.6 8.7 3.2 22 3.5 4.9 

1981 3.9 -0.8 1.0 -0.2 29 -0.9 08 06 

1982a 2.9 1.3 0.8 -4.4 1.9 -0.6 -0.2 3.4 

19838 2.1 1 8 3.3 4.9 2.2 2.0 0.9 6.0 

Average annual growth rate 

1963-1973 2.9 7.6 05 0.2 21 60 6.3 7.8 

1973-1'.)~3 3.2 0.7 4.4 5A 34 1.9 3.8 54 

Source· UNIDO data base. information supplied by the Ollrce ul Development Aesear~h and 
Polley Analysis of the Unrtitd Nations Secretaflat. the Economic Commission lor Alroca and Bangladesh 
Government sources. with estimates by the UNIDO secretariat 

•Preliminary figures 
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T..,..11. SMre ol the IHSt deweloped countries In the manuf.cturlng nlue Mtded 
of ell ckftloplng countries, el c:onst.nl (1975) prices, Mlec:t.d lnduatrlel lnnch ... 

1970, 1975 and 1911 

Food products 
Bewnges 
Tobacco 
Textiles 
Wood and cork products 
Paper 
Industrial chemicals 
Other chemicals 
Petroleum refineries 
Glass 
Other non-metallic mineral products 
Iron and steel 
Non-ferrous metals 
Non-electrical machinery 
Electrical machinery 
Tout! manufacturing 

(Percentage) 

ISIC 
code 

31112 
313 
314 
321 
331 
341 
351 
352 
353 
362 
369 
371 
372 
382 
383 
3 

1970 

5.03 
2.93 
4.29 
4.71 
2.79 
0.65 
0.66 
1.36 
0.64 
1.50 
1.73 
0.80 
0.77 
0.28 
0.13 
2.24 

1975 

3.32 
3.22 
4.17 
4.27 
2.08 
0.74 
0.74 
1.07 
0.38 
1.12 
1.32 
0.65 
0.41 
0.14 
0.16 
1.69 

1981 

3.23 
1.74 
3.87 
3.54 
1.35 
0.72 
0.58 
1.20 
0.27 
0.92 
0.98 
0.48 
0.30 
0.26 
0.14 
1.45 

Sourc•: UNIOO dllta llaH; informatiOn supplied by lhe Statistical Office of tile United Nations 
Secretariat. with estimates by tile UNIOO secretariat 

•s.e table 4, footnote b. 

T•ble 12. Dlstrlbutlon of ., .. by broed economic c:e1egor1 .. (BEC),• Hlected 
leut deftloped c:ountrl .. , 1970, 1975 and 199011 

(Percentage) 

1910 1975 1980 

Car.gory f•Potf• lmporll f•Potf• Imports E•porll Imports 

Food and beverages 
Primary 42.1 4.8 45.9 4.4 39.3 3.8 

Proceued 2.6 8.2 4.7 9.3 3.4 104 

Industrial supplies 
Primary 46.3 2.8 38.7 3.6 45.2 2.6 

Proceued 4.5 29.2 4.7 31.0 5.0 24.6 

FUiis and lubricants 
Primary 0.0 0.1 0.0 2.1 o.c 2.3 

ProcesMd 2.0 5.5 2.8 4.6 2.5 10.8 

Capilal goodl except 1n1n1port 
equipment 0.2 15.6 0.5 15.3 0.2 17.8 

continued 



- 123 -

Table 12 (continued) 

1970 1975 1980 

Category E11potts Imports E11ports Imports E11porrs Imports 

Transport equipment 0.1 15.3 0.4 15.0 02 13.7 

Consumar goods not elsewhere 
classified 1.0 10.4 1.6 8.5 32 7.5 

Goods not elsewhere specifi!K! 0.7 1.2 0.4 0.7 03 0.4 

Non-~ocessed goodsC 88.4 7.7 84.6 10.1 84.5 8.7 
Processed goodsd 11.1 85.4 15.1 84.4 14.8 852 

Total (less goods not c;usified 
under !3EC) 99.5 93.1 99.7 94.5 99.3 93.!l 

Source: UNIOO data ~se. 
•consolidated categories from Class1ficarion by Broad Economic C•!agories. Statistical Papers. 

Series M, No. 53 (United Nations pubhcahon. Sales No E.71.XVll 12) 

b-rrac:te data -re available tor the following least developed countnes· Burkina Faso. Central 
African Republic. Ethiopia. Haiti. Malawi. Mali. Niger. Samoa. Somalia. Sudan. United Repubhc of 
Tanzania. II data were not available tor the years indicated. figures for neighbouring years were 
substituted. 

CPrimary load and beverages. industrial supphes and fuels and lubncants 

d11.11 categories other than those hsted in footnote c above. 

Tabte 13. Imports of manufllciurn8 by source, selected least developed countries," 
1970, 1975 and 19SOC 

Sources by economic groupingd 
I percenrage d1strrbult0n J 

Caregory 
share Leasr Other Centrally Developed 

SITC in roral develOPfld developing planned market 
Category code Year I percentage) counrries counrrres economies economies 

Chemicals 5 1970 13.2 0.2 10.6 5.9 83.2 
1975 17.3 0.1 18.5 1.4 79.7 
1980 16.6 0.1 12.7 2.0 85.1 

Basic 6' 1970 :S5.6 0.3 30.6 7.0 60.7 
manufactures 1975 33.2 0.4 29.5 5.4 63.0 
(excluding non- 1980 26.9 4.0 25.2 3.0 65.9 
ferrous metals) 

Machinery and 7 1970 42.7 0.1 8.8 3.8 87.2 
transport 1975 43.4 01 9.5 2.7 87.3 
equipment 1980 49.7 0.0 10.3 3.7 84.5 

Miscellaneous 8 1&70 8.5 ().7 31.9 4.3 62.3 
manufactures 1975 6.1 0.5 26.6 69.3 

1980 6.8 0.2 19.2 2.0 n.o 
Total 5-8• 1970 100.0 o.· 18.8 5.3 75.1 

manufactures 1975 100.0 0 .• 18.8 3.3 76.8 
1980 100.0 1.1 15.3 3.1 79.1 

Source: Sued on data supplied by the Stat11t1cal Office of the Unit~ Nations Secretanat 

•See table 8. footnote 1. 
beurkina Faso. Central Alrican Republic. Eth1op11. Ha11o. Malawi, Mall. Niger. Samoa. Somalia. 

Sudan. United Republic of Tanania 
Clf dall were not available for Iha yHrs 1ndocaled. figures ror neighbouring yHrs were substituted 

dfxcluding unspecified areas 

•excluding code 88. 
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Table14. Exports of manufacture.- by desilnatlon, selected least developed 
countrles,b 1970, 1975 and 1980C 

Destmattons by economic groupmgd 

Category 
f percentage d1St'1but1on I 

share Least Other Centrally Developed 
SITC mtotaf developed developing pian.1ed market 

Category code Year I percentage) countnes countfles economies economies 

Chemicals 5 1970 9.4 11.6 21.7 0.3 66.4 
1975 119 14.2 28.7 0.9 55.5 
1980 56 11.2 38.4 00 49.9 

Basic 5e 1970 76.9 3.5 81 O.:> 88.0 
manufactures 1975 59.5 1.9 12 5 00 85.2 
(excluding non· 1980 50.0 5.9 18.2 0.7 74 5 
ferrous metals) 

Machinery 7 1970 4.0 11.5 419 00 46.6 
and transport 1975 10.7 11 2 400 1 3 47 5 
equipment 1980 81 24 8 9.4 0.2 65 4 

Mi:;cellaneous 8 1970 97 4.7 27.0 00 68.0 
manufactures 1975 17 9 3.3 18.7 00 77.8 

1980 363 22 32 0 00 65.6 

Total 5.5e 1970 1000 4.7 12.6 0.2 82.4 
manufactures 1975 100.0 4.6 18.5 0.3 763 

1980 1000 5.9 24.1 03 69.2 

Source: Based on data supploed by the Statost1cal Olhce or the United Nations Secretariat 

asee table 8, footnote a 
baurkina Faso. Central African Republic. Ethiopia. Ha1to. Malawi. Mah. Niger. Samoa. Somaha. 

Sudan. United Republic of Tanzania 

cu data were not available tor the years indicated. ligt.•es tor neighbouring years were substituted 

"E•clud1ng unspecified areas 

•excluding code 68 
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