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Préface

Les participants 3 ce numéro de la revue Industrie et Développement

étudient les incidences pour les pays en développement des rapides progids
intervenus. récemment dans certuins domaines de la technologie de pointe, et
plus pacticulildrement des semi-conducteurs et de la conceptiun assistée par
ordinateurs, et analvsent en outre les relations commerciales a2t industrielles
Est-Sud. Le premier sujet retient plus particulilrezent 1'attention
actuellement, et celle-ci évolue essentiellement autour de a question de
savoir si les pays en développement, notamment les pays nouvellement
industrialisés, peuvent tirer parti des percées technologiques récentes et
prochaines ou si celles—ci entratneront une perte dans les avantages coaparés
et les réalisations en matidre d’'exportations Jes pays en développement pour
les activités industrielles o 1'autumatisation, remplagant la main-d’oeuvre,
permet de réduire les coiits dans les pays développés ?

M. Dieter Ernst étudie ce point et les questions connexes dans son étude
des semi-conducteurs centrée gur la miniaturisation. L'industrie s’est déji
wocifiée considérablement au cours des dernidres anndes, avec le développement
de 1'automatisation, 1'intégration wverticale, la prédominance des sociétés
transnationales japonaises et américaines en nomdre toujours plus réduit, un
ralentissement de la tendance des dernidres annfes 1960 et des premidres
annfées 1970 qui allait vers une réimplantation des installations de production
et de montage dans les pays en développemeat. Bien que Ernst ne compte pas
sur un retour immédiat de la production des semi-conducteurs dans les régions
du Nord, les années de forte croissance prévisible de cette production dans le
Sud semblent terminées et les avintages en matidre de création d'emplois,
d'associations interindustrielles, de formation technique et de gains
technologiques seront inférieurs 3 ce qu'ils étaient. Les investissements
dans la production des semi-conducteurs des pays diveloppés seront intensifiés
en raison de la proximité de vastes marchés, de la nicessite d'izstallations
étroitement intégrées pour maintenir le nivsau concurrentiel et la réduction
de i'importance de la main-d'oeuvre unon qualifiée et bon warché par rapport
arx autres colts. Bien que l'avenir de la production des semi-conducteurs
dans le Sud semble donc assez sombre, de: mesures plus importantes prises par
des gouvernements de pays en développexesnt pour accentuer leur intervention
dans les prises de décisions de cette industrie pourraient cortribuer 2
prévenir le retour générelisé ae cette industrie 3 des empiacements dans les
pays du Nord. Il convieadrait de souligner les avantages que préseante le Sud,
notamrent la disponibilité d'une mair~d'oeuvre bon marché mais qualifiée, y
compris des ingénieurs, la facilité de procéder 2 des opérations de travail
continu, le manque de syndicats puissants qui pourraient s'opposer aux
modifications de 11'organisation des orocessus de production, et les
possibilités de disposer d'une infrastructure d'un cofit peu 3levé et de
réglementations minimales concernant l’environnement et le travail.

M. Raphael Kaplinsky évalue de fagon analogue 1. situation oour 1la
technologie de la conception assistée par ordinateurs (CA0). La croissance
rapide de l'utilisation de la CAO dans les pays dJdéveloppés au cours des
dernidres années réduit les coGts et sccroft les qualités concurreatielles.
La CAO peut donc atténuer les avantages comparés du Sul dans certains secteurs
importants de fabrication. Cette technologie est A peine disponible dans le
Sud et n'es¢ peut-8tre mlme pas soutiaitable car slle 1éduit les besoins en
main~d'oceuvre et exige des mises de fonds é&levées. Toutefois, les pays en
développement devroant envisager l'utilisation de la CAO pour maintenir leurs




positions concurcentielles. Un certain nomdbre de gouvernements des pays
dévelnppés soutiennent la CAO et les pays en développemen: devront peut-étre
envisager de faire de mZme. M. Kapliasky pense que 1'interveantion
gouvernementale devrait s'efforcer essentiellement de faire wmieux comprendre
que son aide peut &tre accordée de fagor directe et dans le domazine de la
formation aux promoteurs et utilisateurs et A la création de centres de
services et de recherches.

La coopération de 1'industrie entre les pays wmembres du Conseil
d'assistance é&conomique mutuelle (CAEM) et les pays en dé&veloppement fait
1'objet d'une étude de M. Ushakova. L'importance d'ume telle coopération est
examinée «t se révdle considérable, bien qu'inégalement répartie enire les
pays en développement et fait en outre ressortir les investissements dans les
projets de construction des principaux secteurs publics et dans les industries
stratégiques comme celle du fer et de l'acier, de l'extraction et du raffirage
du pétrole, des travaux mstallurgiques, des engrais et des wackines
agricoles. L'aide du CAEM est fonction d'une forte croissance économique et
d'une réforme sociale. La stratégie du CAEM fait l'objet d'un exasmen détaillé.

Le document du secrétariat de 1'ONUDL analyse les perspectives d'un
développement commercial ervtre les pays développés membres de 1la CAEM
(c'est-a-dire de 1'Europe de 1'Est) et les pays en développement. Les
structures de ces é&changes et les objectifs qui justifienr ces structures font
1'objet d'une étude et _Jlusieurs scénarios pour 1'année 1930 sont analysés.
Ce document arrive 3 la conclusion que les perspectives d'un élargissement des
échanges commerciaux entre 1'Est et le Sud sont assez limictées. Les raisons
de cette tendance sont notamment la nazure résiduelle des échanges commerriaux
entre l'Est et le Sud dans le cadre de la planification économique du CAEM et
la plus faible cumplémentarité des exportations des deux blocs, étant dorné
gue le Sud cherche de plus er plus 2 exporter des produits manufacturés de
préférence 3 der matiéres premilres. Un élarzissement substantiel des
échanges commerciaux entre 1'Est et 1e Sud exige une révision de la struzture
industrielle du CAEM pour mieux tenir compte des avantages comparés
internationaux, de sorte que le Sud puisse accroitre ses cxportations de
produits non primaires. Les petits pays du CAEM pourraient exporter des
produits industriels standardisés, le Sud pourrait accroitre les exportations
de biens de consommation durables non essentiels et il serait possivle
Sgalement d'accroitre les é&changes commerciaux interbranches.




Prefacio

Los colaboradores de este nimero de Industiria y Dasarrollo examinan las
consecuencias que tienen, para los pafses en desarrollo, los recientes ade-
lantos rdpidos en determinadas esferas de la alta tecnologfa, concretamente en
la de los semiconductores y en la del diseflo con ayuda de computidora, estu-
diando el comercio Este-Sur y las relaciones industriales. En 1a actualidad
existe gran interfs por el primer tema, que gira en tormo a la cuesti6n furda-
mental de si los pafses en desarrollo, en concreto los pafses en reciente pro-
ceso de industrializaciém, pueden aprovechar los adelantos tecnolfigicos re-
cientes y futuros, o si éstos significarin una pérdida de las ventajas compa-
rativas y los resultados de exporiacién de los pafses en desarrollo en aque-
llas sctividades indust...les en que la automatizaciém, al sustituir a la mano
de obra, puede reducir los costos en los pafses desarrollados.

Dieter Ernst se refiere a esta cuestifn y a otras afines en su estudio de
la industria de los semiconductores, centrado en la microplaqueta
("microchip”). Esta industria ha cambiado mucho en lcs dltimos afios con mayor
automatizacibn, integraciém vertical, predowinio de un nfmero cada vez menor
de eapresas trznsnacionales estadounidenses y japonesas y una dlsmminucién de
la tendencia de fines del decenio de 1960 y principios del de 1970 hacia la
ubicacibén de las instalaciones de produccién y montaje en los pafses en desa-
rrollo. Avnque Ernst no gprevé un regreso inmediato de la produccién de semi-
conductores al Norte, parecen haber pasado ya los aflos de un previsible creci-
miento elevado de esa produccién en el Sur, y ias ventajas serin menores en lo
que se refiere a generacién de empleo, vinculaciones entre las industrias,
formacién de especializaciones y ganancias tecnolégicas. Se inteasificarén
las inversiones en ia produccisn de semiconductores en los pafses desarrolla-
Cog, debido a la cercanfa de grandes mercados, la necesidad de instalaciones
muy integradas para wmontener la competitividad y la disminucién de la impur-
tancia de la mano de obra barata y no especializada en relacién coa otros cos-
tos. Aunque el porvenir de la produccién de semiconductores en el .ur parece,
por lo tanto, bastante poco prometedora, una mayor accién por parte de los
gobiernos de los pafses en desarrollo, encaminada a aumentar su participacién
en la adopcién de decisiones en esa industria podrfa ayudar a impedir el re-
greso general de la irndustria a lugares situados en el Norte. 3erfa uecesario
vesaltar las ventajas del Sur, en particular la disponibilidad de mano de obra
barata pero especializada, incluidos ingenieros, la fzcilidad de trabajar ias
24 horas de! dfa, la falta de sindicatos podercsos, que pudieran oponerse a
cambios en la organizacién de los procesos de produccién, y la existencia de
una infraestructura barata de unas reglamentaciones ambients'es y laborales
minimas.

Rafael Kaplinsky examina una situacién similar en lo que se refiere a la
tecnologfa para el disefio con ayuda de computadora (CAD). El rdpido creci-
miento de la utilizacién del CAD en los pafses desarroilados en los Gltimos
afios reduce costor y aumenta la competitividad., Por tants, el CAD puede
reducir la ventaja comparativa del Sur en algunos sectores importantes de las




manufacturas. En el Sur apenas se dispone de esa tecnologfa, y quizd ni si-
quiera sea convenieate porque reduce la demanda de mano de obra y requiere
grandes desembolsos de capital. Sin embargo, los pafses en desarrollo tendrén
que estudiar la atilizaciSn del CAD para mantener su capacidad competitiva.
Cierto nimero de gobiernos de pafses desarrollados apoyau el desarrollo del
CAD, y los pafses en desirrollic quizi tengan que hacer lo mismo. Kapl. nsky
sugiere que la intervencisa gubernamentxl deberfa ceatrarse en el aumento de
la conciencia de su potencial, la capacitacién, la ayuda directa a los encar-
gados de cuestiones de desarrollo y los usuarios, y el establecimiento de cen-
tros de servicios y de investigacién.

Ushakova examina la cooperacifn en ia esfera industrial entre los pzfses
miembros del Consejo de Asistencia Econfmica Mucua (CAEM) y los paises en des-
arrollo. Se analizan ias dimensiones de esa cooperacifn y se ve gue son coun-
siderabies aunque est§ desigualmente distribuida enure los pafses en desarro-
1lo, y se hace hincapié en las inversiones en proyectos importantes de couns-
truccién del sector pGblico y en industrias estratégicas como la siderdGrgica y
las de extraccién y refinads del petrbleo, transformacién de metales, fertili-
zantes y maquinaria agricola. La ayuda del CAEM se basa en el logro de un
alto crecimiento econdmico y de la reforma social. Se examinan detalles de la
estrategia del CAEM.

Ei documento de la secretarfa de la ONUDI estudia laa perspectivas de un
aumento del comercio entrz los pafses desarroliados miembros del CAEM (es de-
cir, los de Europa oriental) y los pafses en desarrollo. Se analizan las mo-
dalidades del comercio y los objetivos en que se ba~an esa3 modalidades, y se
examinan varios escenarios pars el decerio de 1980, 5e llega a la conclusién
de que las perspectivas de un aumento en el comercio Este-Sur son bastante
limitadas. Entre las razones de ello se encuentra la fndole residual del co-
mercio Este-Sur en el marco de la planificacién econémica del CAEM ; la reduc-
cién en la complementariedad de las exportaciocnes de los dos bloques, a medida
que el Sur trata cada vez mfs de exportar manufacturas en vez de materias pri-
mas. Para lograr una expansisn sustancia del comercio Este-fur seria necesa-
ria una revisién de la estructurs industrial del CAEM, a fin de que reflejara
als exactamente una ventaja comparativa internacional, de fecrma que el Sur
pudiera aumentar sus exportacioaes 3de productos no primarics. Los pafses mis
pequefios del CALEM exportarfan productos industriales normalizados, el Sur
aumentarfa las exportaciones de bienes de consumo duraderos uno esenciales y se
incrementarfa el comercio entve los distintos ramous.
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Preface

Contributors to this issue of Industry and Development examine impli-
cations for developing countries of recent rapid advances in certain areas
of high technology, specifically semiconductors and computer—aided-design,
and consider East-South trade and industrial relations. Interest in the
first topic is particularly great at present, revolving around the funrda-
mental question of whether developing courntries, specifically the neuly
industrializing countries, can take advantage of recent and forthcoming
technological breskthroughs, or whether these will mean a loss in compara-
tive advantage and export performance of develeping countries in indus-
trial activities in which automation, replacing labour, may reduce costs
in developed countries?

Dieter Ernst considers this and related questions in his study of the
semiconductor industrv focused on the microchip. The iudustry has altered
greatly in recent years, with increasing automation, vertical integration,
dominance by ever fewer United States and Japanese transnational corpora-
tions and a slowdown in the tr2nd of the late 1960s and early 1970s
towards relocating production and assembly facilities in developing
countries., Although the author does not foresee an immediate return of
semi- conductor production to the North, the years of predictable high
growtn of such production in the South seem over, and the benefits in
terms of employment generation, interindustry linkages, skill formation
and techno- logical gains will be less. Investments in semiconductor
production in developed countries will intensify due to proximity to large
markets, the need for <closely integrated facilities to maintain
compet itiveness and the decreased importance of cheap unskilled labour
compared to other costs, Although the future of semiconductor production
in the South therefore appears somewhat bleak, greater action by
Governments of developing countries to increase their say 1in
decision-making in the industry could Lzlp forestall the widespread return
of the industry to locations in the North., The advantages of the Soath
would need to be emphasized, particu- larly the availability of cheap but
skilled labour, including engineers, ease of runniug arourd-the-clock
cperations, lack of strong labour unions, which might be opposed to
changes in the organization of production pro- cesses, and the
availability of low-priced infrastructure and minimal environmental and
labour regulations.

A similar situation 1is ass¢ssed by Raphael Kaplinsky for computer-
aided-design (CAD) technology. The rapid growth of the use of CAD in
developed countries in recent years reduces costs and increases compet-
itiveness. CAD may therefore erode the comparative advantage of the South
in come important sectors of manufacturing. This technology is hardly
available in the South, and may not even be desirable because it reduces
labour requirements and vrequires high capital outlay. Nevartheless,
developing countries will need to consider use of CAD to maintain compet-
itiveness, A number of Governments of developed countries are supporting
CAD development, and developing countries may need to consider the same.
Kaplinsky suggests that government intervention should focus on increasing
awareness of its potential, training, direct aid to developers and users
and estabiishment of service and research centres.

Co-operation in industry between member countries of the Council for
Mutual Economic Aesistance (CMEA) and developing countries is reviewed by
Ushakova. The dimensions of such co-operation are discussed &nd shown to
be congiderable, although spread unevenly among developing countries and
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emphasizing investments in major public sector construction projects and
strategic industries such as iron and steel, pet.oleum extraction and
refining, metalworking, fertilizers and agricultural machinery. CMEA aid
is based on achievement of high economic growth and social reform.
Details of the CMEA strategy are discussed.

The paper by the UNIDO secretariat examines prospects for increased
trade betveen developed country members of CMEA (that is, Eastern Europe)
and developing countries. Trade patterns and the objectives underiying
these patterns are analysed, and several scenarios for the 1980s are dis-
cussed., It is concluded that prospects for expanded East-South trade are
rather limited. Reasons for this include the residual nature of East-
South trade within the framework of CMEA economic planning and the reduc-
tion in complementarity of exports of the two blocs as the South increas-
ingly attempts to export .anufactures rather than raw materials. Sub-
stantial expansion of East-Soula trade would require a revision of the
CMEA industrial structure to reflect more closely international compara
tive advantage, so that the South could increase its nonprimary exports.
The smzller CMEA countries might export standardized industrial products,
the South might increase exports of non-essential consumer durables and
intra-branch trade might be increased,
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Explanatory notes

Referewces to dollars (§) are tec Ynited States dollars. uniess other—
wise stated.

The following abbreviations are used in this publication:
CAD computer-aided design
CMEA Council for .™stual Economic Assistance
NIC newly industrializing country
ECD Organisation for Economic Co-operation and Development
OPEC Organization of Petroleum Exporting Countries

RAM random access memories




RECENT DEVE LOPMENTS IN THE SEMICONDUCTAR INDUSTRY: IMPLICATIONS FOR
INTERNATIONAL RESTRUCTURING AND GLCBAL PATTERNS OF TECHNOLOGICAL
DOMINAIXCE AND DEPE NDENCE
Dieter Ermst*

Crisis, innovation and international restructuring of industry

This study presents a detailed analysis of recent changes in inter
national location patterns of industry and shows that innovation has been
an important, but not the sole, rfactor. In order to determine the spe-
cific impact of micro-electronic devices on industrial products and pro-
cesses, the analysis will focus on three basic questions.

The first question deals with the interaction between innovation,
comparative advantzge and changes in international location patterns.
Will the spread of micro-electronics lead to an erosion of existing
patterns ol comparative advantage in developing countries, particularly in
newly industrializing countries and areas (NICs), and to a conseqguent
relocation of industrial activities back to the classical growth areas of
the Organization for Economic Co-operation and Development (OECD)? In
other words, will the application of micro-electronic devices to indus-
trial products and processes act as an important structural comstraint to
a world market-oriented industrializarzion of developing countries, thus
increasing further the already considerable obstacles to such an indus-
trialization scenario, in:luding the strongly neo-protectionist policies
applied in practically all major OECD countries? In trying to answer this
question, attention will be focused on a specific sector, namely semi-
conductor manufacturiag and particularly chip assembly. This choice has
been deliberate, in view of the prominent role assigned to chip assembly
since the mid-1960s in implementing the doctrine of export-oriented indus-
trialization.

The second question relates to the role technology is to play in the
process of restructuring semiconductor manufacturing on a global scale.
In particular, consideration will be given to the factors preventing semi-
conductor firms from implementing radical strategies based on extensive
automation and designed to bring about the repatriation of virtually all
stages of production and their organization under a system of highly
centralized control. An attempt will also be made to determine the degree
to which prevailing cthecries of international restucturing of industry are
capable of answering this question and thus serving as guidelines for
policy.

Finaily, this second question is meant to underline the necd for a
frest: theoretical approach whichk could help to shed more light on the com
plex and dynamic interplay of factors conditioning decisions on the inter-
national location of industry.

*Institute for Social Sciences, The Hagu¢, Netherlands., Based on a
chapter of a larger study, '"Restructuring world industry in a period of
crisis - the role of innovation: an analysis of recent developments in
the semiconductsar industry” (UNIDO/1S.285, 17 December 1981), prepared by
the author as a UNIDO consultant,
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The third question then councerns the options available to developing
countries to proceed from world market-oriented chip assembly to inte-
goated semiconductor design and manufacturing. There are two main com-
cerns. First, 1s it realistic to expect that production activities of ar
increasingly complex technological nature will be transferred to indus-
trial sites in the third world, particularly to industrial growth poles in
NICs and some mewmbers of the Organization of Petroleum Exporting Countries
(OPEC). Secondly, assuming that at least for some courtries this would be
a realistic prospect, what then would be the impact on the interindustrial
integration, innovative capacities and international competitiveness of
those countries?

All three basic questions are linked together by one common ¢:nomi-
nator. The overriding concern of this study is how innovation in a peviod
of crisis affects global patterns of control over international trade and
over strategic assets needed for developing and producing industrial pro-
ducts and services, particulariy technology aud capital? Wnat 1is the
likely impact on the capacity of major actors in the international re-
structuring of this industry to push through their strategies? And,
finally, what are the implications for developing countries trying tc
implement strategies of transition to more self-reliant patterns of indus-
trialization?

The available =vidence points to a further hierarchization of North-
South and South-South relations, with the result that industrial pro-
duction activities based on high technology and catering for dynamic world
mackets will be increasingly concentrated in a few industrial growth poles
located primarily in countries of the Organisation for Economic Co-opera-
tion and Development (OECD), to a lesser degree in those of the Council
for Mutual Economic Assistance (CMEA), and in a few OPEC countries and
NICs.

This study basically attempts to show that the use of new technolo-

gies and the distribution of control over the relevant innovative capaci-
ties conditions, but does not by itself determine, the restructuring of
world industry.

In the final analy:is, industrial restructuring is determined by the
economic, social and political power structures within which the social
actors engaged in industrial production, trade and the exchange of pro-
duction factors have to operate.

Relocation back to the North: a review of recent studies

The application of microelectronic circuits to industrial products
and processes is about to change considerably the estabiished modes of
designing, producing and consuuwing industrial pcoducts &nd services.-
It will also play an important role in corporate decisicas on how to pro-
ceed with the process of continuously readapting international location
patterns in a period of crisis, But what exactly will its impact be and
how is it going to influence the comparative advantages to be reaped from
itocating industrial producton in some growth poles of the third world?
Will there be a relocation back to the North of industrial production
activities which, beciuse of their relatively high labour intensity,
during the 19608 and 1970s had abandoned traditional production sites in

the OECD region for new growth poles, particularly in South East Asia and
Latin America?
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An outspoken proponent of the hypothesis of relocation back to the
North has been Juan Rada. In a study carried out for the International
Labour Organization (ILQ), he starts from the following diagnosis: ‘'The
increase in automation lessens the importance of direct labour costs in
total production costs, thus making the manufacture of formerly labour-
intensive goods econonically feasible in developed countries" ([2], p.
106€). This is certainly a correct statement, to the extent that it pin-
points the huge potential for radical changes in the economics of all
stages of industrial produciion.

However, the conclusions which Kada draws from this diagnosis seem
highly debatabie, especially the following: “This effect is already
apparent with regard to goods such as textiies, garments and electronic
products, which the developing countries used to expocrt in large quanti-
ties to the economically mcve developed part of the world. In these
cases, the competitive advantage of less developed countries is being
eroded through automation, and some key industries are returning to the
developed countries" ([2], p. 106) .2/

Our critique centres araund the following two points. First of all,
Rada's statement implies that, in the textiles, garments and electronics
sectors, industries are already returning on a significant scale to
developed countries, which is uot bornz out by empirical evidemce. ‘hus
it would seem to be a serious misreading of reality if policy prescrip-
tions on innovation and international restructuring in industry were based
on the assumption that rzlocatien back to the North is the most immediate
comcern for developing countries.

Current industrialization strategies in the third werld are beset
with a wide range of obstacles and dangers, some of which are indeed com
ditioned or further intensified by the development and application of
micro—electronic devices. But to attribute them to relocation back to the
North would reflect a serious misunderstanding of the real dimensions of
the interaction between innovation and international restructuring in
industry.

Secondly, the comparative advantage ot manufacturing activities
located in third-world countries could indeed wither awav rapidly. This
comparative advaatage is based on the following two factors: low overall
labour costs; and greater machine utilization made possible by the longer
annual working hours characteristic of countries with high de;rees of
internal repression and severely restricted trade union movements. At
present, capacity utilization no longer requires workers toiling 60 hours
or more per week, but can rely on robotized systems tending to work around
the clock with just a few periodic interruptions for preventi- . mainte-
nance. Further, labour cost differentials no longer play tte decisive
role in total product cost, and this erosion of !abour cost a'vantages
will tend to accelerate with the progressive introduction cf micro-
elecrronics-related innovations. How fast this will be translated into a
massive retransfer of industries to the North is still an open question.

In the long run, it would be plausible to expect large producers to
bring back a large share nf of fshore production, assuming that none of the
actors engaged in the international restructuring of industries succeeded,
separately or in cocalition with others, to implement effective counter-
vailing policies, However, this will not automatically happen, since it
involves human beings and social classes who have already shown their
capacity to fight for their interests. History in fact teaches that, when
introducing new technologies, the original expectations of management with




regard to how the Lechnologies will work, how the work relations will have
to be reorganized and what this would mean for international investment

decisions hardly ever materialize without substantial changes.zl

Prospects of relocation in the television manufacturing industry

Let us take the case of consumer electronics, and more particularly
the manufacture of television sets, to develop some of the arguments pre-
sented above. A recent OECD study [4) shows that relocation back to che
North has not been an issue for the industry, at least if relocation is
defined as the closing-down of labour-intensive production lines in third
world locations and their return to the classial industrial sites of the
OECD region. However, the availability of automatic insertion technmiques
and the reduced numoer of components* has considerably changed the eco-
nomics of television manufacturing and is thus bound to be reflected in
corporate decisions on industrial restructuring and international lo-
cation. The UECD study in fact shows that the already veiry heavy trend in
the industry towards increasingly ceirtralized vertical integration within
the firm has been further strengthened as a result of the introduction of
the new rechnologies, anl that the tread is iacreasingly apparent on a
world-wide scale.

The main findings of the OZCD study on this question may be sum
marized as follows:

(a) "Firms which had adopted advanced manufacturing processes did
not transfer the most advanced procesc>s abroad. The policy of all the
firms is that automated techniques of productiou, testing, handling and
packaging is concentrated in the parent company” ([4], p. 48);

(b) "Some Japanese subsidiaries in the United States of America and
in less developed countries still operate manual insertion processes. For
developing countries' subsidiaries this is partly due to the firms' inter-
national organization of production. 1In some East Asia subsidiaries,
labour costs are so low that production concentrates on labour-intensive
sub-assembly functions and automatic insertior 1is not required. But
Japanese firms have transferred automatic insertion wmachines to both
developed and developing countries. Component insertion is done automati-
cally in some East Asia subsidiaries and {(these commponents are) then
transferred for final assembly to the United States and Japan" ([4], p.
49). Further, "Javanese firms gain ccapetitive advantage from insertion
and subassembly in the offshcre areas and transfer of these to the United
States for final assembly. Japanese firms therefore could obtaiv better
cost advantages from large production bases in East Asia and serve not
only the United States but =lso other world markets" ([4], p. 51). Where
transfer of automatic insertion machines has taken place, 'the machinery
is not as advanced as that ajopted in the Japanese factories. The level
of automation including testing, handling and packaging is not as
extensive as in Japan. Firms' policy is to 'prove' techmology in Jepan
before transfer but preference is basically to keep advantages and
problems of advanced automation in Japan” ([4], p. 49). "This transfer
process remains strictly under the control of the central manufacturing
engineering management in Japan'" ({4], p. 51);

*Over the past decade, the number of components in a television set
has fallen from 1,400 to 400 (OECD [4], pp. 29-52).




(¢) "United States firms located in East Asia and in Mexico to
exploit low labour cost, sometimes in the face of failed attempts towards
automation. Aucomated techniques that are used are located in the Urited
States. Subassemblies are transferred to these offshore areas for manual
insertion and assembly and brought back to the United States for final
assembly. There are no plans to retu-n such operations to the United
States and mo plans tc introduce automation offshore. Low labour costs
are considered to make such transfer inappropriate" ([4], p. 49).

Rather than a relocation back tc the North, world-market oriented
production lines like television assembly would seem to face the following
two major constraints: rising neo-protectionism in major OECD markets
{5]; and increasing technol»ngical protectionism applied by the dJdominant
fims originating in the OECD region and the consequent further hierarch-

ization]of contro! over vechnological building blocks and systems knowl-
edge [6].

The above-uentioned OECD study shows that it was the "imposition of
import restrictions on offshore regions such as the Republic of Korea and
Taiwan Province of China which finally compelled the Japanese to consider
assembly in the United States" ([4], p. 51). It further includes the
imposiiczion of orderly marketing agreements and television licence con-
straints among the factors which "made the transfer of products through
exports increasingly uncompetitive and precarious in the 1long term".
Thus, according to the study, it was th: result primarily of these neo-
protectionist devices that '"Japanese firms were compelled to consider
transfer of productior to secure United States and European markets" ([4],
p. S1).

The truly important structural constraint would be the second one,
that is, the increasing hierarchization »f global patterns of techno-
logical dominance and dependence. If this constraint materialized, it
would have far-reaching implications. Unfortunately, no systematic study
has as ye: been carried out on this topic for the television industry or
for the consumer electronics sector at large. However, a recent study by
the Overseas Development Institute [7], which discusses some aspects of
this problem from the point of view of the British electronics industry,
indicates a further hierarchization of access to key technologies in this
sector. The report describes Western European countries as early techno-
logical followers, with the main innovations being made in the United
States and Japan. It warns that the shortening gap between innovation and
the wide dispersal of technology raises questions about the viability as
well as the stability of this type of specialization. The result,
according to the report of the Overseas Development Institute, might well
be that Western European countries, and particularly the United Kingdom,
might find themselves increasingly squeezed, on the one hand, by Japan and
the United States, which lead in electronics technonlogy, and, on the
other, by the low labour costs of electronics assembly work in East Asia.

Some newly industrializing countries and areas, such as the Republic
of Korea, Singapore and Taiwan Province of China, have recently drawn up
ambitious programmes to upgrade their production activities from labour-
intensive, low-value-added assembly to more integrated and higher-value-
added production lines. On this issue, the report of the Overseas Devel-
opment Institute points out that, in the context of the present inter-
national market structure and the unequal division of control over tech-
nology, such programmes may be misguided ectivities which distract the
energies of the countries concerned from socially much mcre useful
approaches to the development of an electronics industry.




The application of micro—electromnic industrial automaticn systems
to the garment industry

According to Rada [2], a second target for relocation back to the
North would be the textiles and, in particular, the gamment industry.—
The latter is an industry which has so far proved to be remarkably resis-
tant to the iatroduction of automation, at least so lorg as relatively
rigid and centralized medes of automation prevailed.z But would not
the emergence of new flexible industrial automation systems based on
micro-electronic devices considerably change this picture?

Accordinz to a recent study prepared for ILO, "the incroduction of
micro-electronics in the ‘ate 1970s raised the expectations of some
observers, both inside and outside o the industry, that the formidable
technical obstacles to automation would be removed. It was felt that the
microprocessor, with its vast information processing capacity and inherent
flexibility had the capacity to facilitate radical technical change at the
subprocess and systems level” ({10], p. 5). For instance, productien
steps which used to be labour-intensive, suck as wmonitoring the quality of
fabrics, design, producing patterns and cutting, could be increasingly
penetrated by new modes of highly automated production. Examples would
include the use of self-programming robotics aand laser-beam cutters, and
the application of computer 2id sy:tems for design, patterning and quality
control. Further, a new generation of autcmation systems could be intro-
duced for production steps which already had some tradition of wmechani-
zation and automation. Cases in point would be the massive integration of
microprocessors into control systems for sewing patterns, fast stitching,
knitting heads and irk injectors that can be rapidly adjusted to produce
different designs and colours.

The accelerating automation of separate production steps would be
only part of the story. The real issue would be that clothing manufacture
could become more and more conditioned by the application of integrated
automation systems. This trend has been strongest in continuous~flow
basic industries,— but has also recently gathered vpmentum in a typical
batch production industry such as machine tools.t For the ciothing
industry, this basically could mean two things.

First, various production steps which have recently been automated
could now be linked together into one continuous automation system. The
novelty would be that this could also be done for small- and medium-batch
production and auxiliary operations. In analogy to recent develcpments in
the machine tools industry, clothing manufacture could then be integrated
into flexible manufacturing systems with automatic feeding and transport
of the fabric from point to point, with self-programming of sequences of
operations, with selection of the stations, tools and optimum speeds fecr
cutting, sewing etc., and with in-process dimensional control,

Secondly, through the application of computer-aided manufacturing
systems, it would be possible to apply computer control not only to the
process of production itself, but to all the functions needed for clothing
manufacture, such as design, patterning, inventory, tooling, production
planning, scheduling, machine control, inspection, quality control,
storage and marketing. In other words, the transition towards completely
automated clothing factories, manned by just a handful of highly skilled
trouble-shooting personnel, would become feasible.
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Ew if it were assumed that the final stage will never be
reached,2’ the fact remains that the availability of such automated
factory systems would rapidly change the economics of clothing and textile
production. This would apply for example to savings in labour, skills,
materials and capital. Such savings could be considerable, even if micro-
processor~based autcmation devices were introduced only into separate
stages of production. Yet, witih the introduction of flexible manufac-
tvring systems and computer-aided manufacture, such saviags would increase
considerably.

These are some of the expectations concerning the scope for applying
microelectronic devices to the garment industry, and thus retransferring a
broadening range of production stages back to industrial sites in the OECD
region.

However, reality has turned out to be much more complex. In fact,
relocation back to the North has not yet taken place on a significant
scale and the introduction cf flexible and integrated automation systems
is not yet a reality for this industry, The above-mentioned IL0 study for
instance found that "trends in technical change are directed at increas-
ingly comprehensive and integrated systems of garment production. The
time peviod, however, during which radical technologies will be incorpo-
rated into the industry is bound to be longer than previously anticipated,
due to a number of factors including a low level of research and develop-
ment, the lack of the necessary maintenance skills, undercapitalizationm
and technical difficulties associated with limp fabric" ([10}, p. 1).

Innovation, comparative advantage and changes in international
location patterns in the semiconductor industry

It has been noted that the basic trend of industrial restructuring in
semiconductor manufacturing by and large points to an increasing vertical
integration and concentration,

This applies even more so to the global electronics sector centring
around the design, production and application of new information tech-
nologies based on micro-electvonics. Only a limited number of actors will
remain active in information technology once the present crisis is over.
In the long run, concentration and internationalization trends will gather
momentum, and small and medium-sized laboratory firms (the real
innovators), ard some of the big firus as well will be liquidated.

Such is the context in which one must analyse the interaction between
imovation, comparative advantage and changes of international 1location
patterns in the semiconductor industry. The main message of this study is
that the issue of immediate concern is not so muck the possibility of
sutright relocation of industrial activities from the South, particularly
some South-Fast Asian export platform countries, back tc the OEUD region.
The manufacture of semiconductors in the third world will continue to
expand, at least for certain product families, for those specific stages
of production wiich are not essential for exercising systems conirol (6],
and which are restricted to a fairly small number of exclusive production
sites. But changes of considerable scope are taking place, relating to
product and process tezhnology, to management techniques anc particularly
to the ways of organizing shop-floor production and industrial relations.
industry experts stress that managing offshore semicondustor production
activities today is completely different from what it was just five tc
eight years ago. In fact, transition to automatic assembly requires a
considerably modified management approach simply because this mode of
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assembly is based on a different economic logic than manual assembly. The
strategic concern with automatic assembly is how to run extremely expen-
sive equipment with a minimum of interruption, if possible around the
clock, and in such a way that final yields can be significantly improved
over standards achievable with manual assembly. In addition, the struc-
ture cf the labour force, and particularly of operators, 1is chang! ; very
much. While it normmally tock about three months for a worker to become
competent at manual bonding, today, with automatic bonding. it takes only
two weeks tc train a machine operator. Future analysis should be mainly
concerned with such changes and their impact on industrialization
scenarios in the third world.

In the final analysis, it is the overall trend towards increased com
centration of control over strategic assets and the concomitant emergence
of new patterns of global and regional oligopolistic competition which
should be in the centre of future discussions. Intra-OECD rivalry, par-
ticularly among United Stares firms, and between them and Japanese firms,
is the main driving force which fuels the global technological race.

The following four points are especially worth emphasizing:

(a) The new econowmics of semiconductor manufacturing 1is already
having . ._.siderable impact on international location paiterns. However,
the understanding of what is really happening is handicapped by a serions
lack of empirical evidence which would make it possible to analyse changes
in international location patterns according to the products and stages of
production involved;

(b) There is a complex interaction of factors conditioring the new
strategies of interrational location in semiconductor manufscturing which
do not fit into the monocausalistic approac.es of prevailing theories of
international restructuring of industry;

(c¢) Offshore chip assembly is already undergoing major structural
changes, which, from the point of view of developing countries, may
produce fewer benefits in the form of employment generation, forward and
backward interindustrial integration, skill formation and technological
spin-offs.

Lack of empirical evidence

The lack of data required for an analysis of changzs in international
location patterns will not be easy to overcome, because most firms hardly
ever release quantitative information on key variables underlying their
foreign investment decision-making process ([16]}, p. 27). Such variables
include employment figures abroad, local wage rates and other elements of
labour costs, especially in low wage countries, and also the methodology
used to establish the overall costs, benefits and risks of a specific in-
vestment project. When the considerable fiaws of techrology forecasting
are taken into account, it becomes clear that most of the available pro-
jections of possible future trends of international restructuring in the
semiconductor industry should be viewed with caution, because they have
been deduced from incomplete knowledge of the present situation,

The foregoing comments would apply to international allocation trends
fcr chip assembly lines. The available evidence shows that new corpanies,
particular United States firms, are no longer rushing to offshore loca-
tions In East Asia, as war the case during the late 1960s and early
1970s. But this is only a very partial picture of what has happened.
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What was it that caused United States fimms to rethink the rationale for
offshore investment? In order to arrive at a conclusive answer to this
question, there is a need for further information which would make it
possible to identify more clearly the driving forces and main constraiats
of the new strategies of international location in the semiconductor
industry. This should in fact be a priority area for future research [17].

Recent changes in the international location of
semiconductor manufacturing

The new economics of semiconductor manufacturing are already having a
considerable impact on international location patterns in this industry.
New actors and production sites have emerged. The rules of conduct in the
industry are therefore very different from whac they were just ten years
ago. Yet most of the changes have passed by largely unnoticed, at least
outside the inner circles of headquarters management of major firms, and
attempts to analyse the international restructuring process for the
industry are still to a large extent based on theories derived from the
experience of the 1960s and the early 1970s [18, 19, 20].

Chang« s in geographic location patterns are occurring at four levels:

(a) Locatioaal shifts among major OECD countries, that is, mainly
between the United States, Japan and a few product:on centres in Western
Europe;

(b) Locational shifts from the centre to the periphery of the OECD
region, particulariy to Ireland, Scotiand and Wales;

(¢) fransition to new patterns of investment in traditional export
platform countries such as Singapore, Malaysia and the Republic of Korea;

(d) Relocation from traditional export platform countries to new
of fshore locations such as Bangladesh, China, the Philippines, Sri Lanka
and some new locations in the Caribbean basin.

It is probably too early to provide a full explanation of the many,
oftea contradictory, activities taking place on *hese four levels and the
interests of the accors involved. However, an inventory of the more
important decisions and a study of their underlying causes would make it
possible at least to draw up some tentative working hypotheses to serve as
a basis for more systematic research,

This study will present some evidence for the three probably most
important structural changes which will condition international location
patterns during the 1980s.: the growing importance of the economics of
demand; the increasing emphasis on systems preductivity in the economics
of production; and the increasing pressure on both semiconductor and
systems fime to increase their vertical integration throughout the global
electronics industry. It will focus on recent locational shifts within
the OECD region, in particular to the European periphery and to Japan.

It should be noted at the outset that the last two modes of inter-
national restructuring in the semiconductor industry, namely relocation to
and within the South, are bound to become of increasing importance. In
fact, radical cases of relocarion within the South and of a consequent
industrial restructuring of offshore production facilities can already be
discerned. However, this particular field of research on international
restructuring 'in industry is hampared by a serious shortage of empirical
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data, which should be remedied as & matter of priority in future
research. In particular, the following developments would seem to deserve
in-depth empirical research:

(a) The rapidly expanding interests of United States semiconductor
fims in the Philippines ard the new patterns of specialization between
United States and Philippine firms, particularly in assembly subcontrac-
+‘ng, which reached its peak during the 1979-1980 chip shortage;

(b) The establishment of Philippine firms in marketing and silicon
foundry services in California;

(¢) Recent attempts to proceed to more integrated forms of semi-
conductor manufacturing in Singapore and the Republic of Korea (high tech-
nology area in Samsung);

(d) Recent developments in Brazil and Mexico.

Locational shifts within the OECD region

Since 1975, the bulk of international investmeat of semiconductor
minufacturers has gone into locations within the OECD region. Until the
1970s, inter-OECD internaticnal investment flows consisted mainly of
investment by United States firms in Western Europe. Tho:e investments
mainly involved the computer industry and government procurement markets,
particularly the military and the telecommunications sectors. Since 1975,
however, this pattern has rapidly changed, and three location trends have
increasingly dominated international investment in the semiconductor
industry (CECD [16], pp. 26-35): a muve of Western Furopean and Japanese
firms into United States locations; increasing Japanese investment in
Wectern Europe; and the growing importance of tne European periphery, par-
ticularly Ireland, for United States and Japanese investment geared to the
Western European market.

The changes occurring in international location patterns in the semi-

conductor industry and their focus on the OECD region may be explained by
three main factors.

First of all, there is the growing importance of access to huge,
sophisticated and dynamic markets. This market orientation seems to be
the single most decisive determinant of international location patterns in
the semiconductor and electronics industry:* 1f this diagnosis is
correct, it implies that all stages of production, from design to as-—
sembly, shculd be located as close as possible to areas of market growth.

Within the OECD region, the United States market will remain by far
the most attractive. However, in termms of market growth, other areas are
bound to gain in importance. A recent OECD study of the electronics
industry arrived at the following comclusion: '"The last decade has seen
the growing impo.ctance of the Japanese market for electronic capital goods
following the liberalization of Japanese trade and foreign investment

*'It is abundantly clear that the availability oi large and inno-
vative markets is an important factor influencing success in the elec-
tronics business. Similarly the size and growth potential of marnets is
the largest single factor influencing the geographical pattern of the
activities of firms in the electronics sector" (OECD (16], p. 38).
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policy in this area which has occurred gradually since 1974. Over this
period the growth of demand for advamced electronie products (particularly
the most advanced integrated circuits) in Western Europe has tended to lag
behind that of the United States and Japanese markets. Forward-looking
market surveys expect this trend to be reversed over the next 10 years
with growth rates of demand in Europe substantially higher than in the
United States with Japan lying somewhere in between. It is thus likely
that the geographical focus of the industry will shift accordingly" ([16},
p. 38).

According to a recent study of the Europ2an electronics industry
[21], Western Europe will be the most important future growth market for
integrated circuits. The study predicts a fivefold growth in real terms
from around $2.2 billion (in 1980 dollars) in 1981 to about $11 billion in
1991, It concludes that "a market of $11 billion (in 1980 dollars) in
1991 clearly represents a very substantial and exciting opportunity for
the world's integrated circuits producers", and that "this $11 billion
market is likely to be contested vigorously" and, "given their natural
advantages, if the Europeans and Americans allow the Japanese to capture a
major part of it, they wilil really have only themselves to blame".

Futurs growth markets are already emerging outside the OECD region in
Brazil, Mexico, the Persian Gulf area and the region of the Association of
South-East Asian Nations. Tables 1 and 2 show the considerable growth
potential for computer imports in these areas of the third worla,

The degree of homogenization of demand is already such that it is
possible to speak of an emerging world market for electronic products. 1In
other words, NICs and countries belonging to CMEA and OPEC tend to demand
the same kind of highly complex devices an¢ electronic capital goods.

Secondly, *he ecouomics of semiconductor manufacturing are undergoing
substantial changes. 1In that connection, the following two implications
for the choice of internatiunal location patterns are noteworthy:

(a) The need to integrate all stages of production as far as pos-
sible in order to be able to reap technical and industrial synergetic
effects;

{b) The easing of pressure to go ahead with worldwide sourcing fer
cheap, unskilled labour, due to important changes in the cost structure,
such as the increasing weight of the very high cost of equipment and
research and development, of developing and maintaining software, and of
highly trained professionals.

Thirdly, in order to survive in an increasingly concentrated and
global industry, semiconductor manufacturers have no choice but to in
cresse their vertical integration with the electronics sector as a whole.
One important implication for international location decisions is that
semiconductor firms would increasingly have to subordinate their product
and marketing strategies to application needs, which wonld further streng-
then the market orientation of their international investment decisions,

In short, the point that should be underlined at the current stage is
that during the 1970s the impact of innovation on international restruc-
turing in the semiconductor industry has been formidable, and that changes
in international location pattarns are already taking shape which discus-
sions on international restructuring have not yet been taken sufficiently
into account,




Table 1. Regional trends in computer imports, 1975-1978

Total imports

(millions of dollars) Percentage change
Region or country 1975 1976 1977 1978 B75-157¢ [§77-i§7§

Western Europe S 231.8 5 989.2 7 019.5 8 856.6 14,48 26,2
North America 14641.7 1 790.4 2 041,2 2 751.8 24.19 34.8
Asia 703.6 768.7 882.0 1 106.7 9.25 25.4
Latin America 601.7 520.8 556.9 731.3 ~13.45 28.9
CMEA countries?’/ 226.8 775.7 389.5 482.3 -6.18 23.8
Oceania 276.8 279.2 330.8 407.6 0.87 23.2
Africa 236.0 235.0 263.6 333.7 -0.42 26.6
Middle East cen - 189.9 317.7 e 67.3
Arab countries onlyd/ 108.1 134.5 169.4 277.8 24.42 63.9
China cee cee 7.9 20.9 cee 164.5

World total 9 482.5 10 520.8 11 683.9 14 983.2 10.95 28.2

Sonrce: United Nations international trade statistics for Standard International Trade Classification
(SITC) category 714, which includes computers and office machinery but does not include software or other
computer services,

a/ 1Including Cuba, Mongolia and Viet Nam.

b/ This group includes 20 Arab countries located in the Middle East and Africa. The totals for Africa
and the Middle East also include their constituent Arab countries ir these statistics., The figures are
developed by region for comparative purposes. They do not add up to the world total, since some duplication
and overlapping will occur.



Table 2. Fastesr-growing computer

import markets

Rank according to

Rauk among top

Market size
Growth, 1977-1978 (millions of

growth rate 50 imporc markets Country or area (percentage) dollars)
1 36 Iraq 219,7 47.0
2 49 China 164.5 20.9
3 29 Saudi Arabia 105.3 8c.1
4 17 Hong Kong 61.9 180.4
S 48 Thailand 59.1 21,0
6 20 Mexico 50.6 160.8
7 45 Romania 49.7 24,7
8 28 Republic of Korea 48,9 96.2
9 19 South Africa 48.1 167.4
10 16 Brazil 43.3 193.7
11 1 United States 43,2 1 961.5

1981.

Source: B.0. Szuprowicz,

"The world's top 50 computer import markets', Datamation, January
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Shifting high-technology investment to Japan - the trend of the future?

It has been noted that possible future location shifts in semi-
conductor manufacturing will probably focus cn the United States and
Western Europe, and particularly on the European periphery. NomQECD
locations might become of increasing importance during the 1980s. How
ever, some of the key factors involved are changing extremely £fast, and
any statement about the future would be based on very unsafe grounds.
Recent shifts of high-technology investment to Japan are a case in point.
Will such shifts again chznge the structure of the industry?

For very large-scale integrated circuits (VLSIC) manufacturing, and
particularly 64 K random access memories (RAM), present trends suggest
that United States firms will be inrreasingly tempted to relocate to
Japan. One major United States electronics firm has already done so with
highly successful results. There are convincing reasons for such a move
to Japan. In order to regain their share of the crucial market for random
access memories, in which Japanese firms have made impressive gains,
United States firms would themselves exploit the cost and quality advam—
tages of more favourable interest rates, the industrial structure and work
organization patterns of Japan. If more United States fimms started to
manufacture VLSIC in Japan, the consequences for United States makers of
VLSIC manufacturing equipment could be serious. However, it is probably
still too early to judge whether the ambitious plans of some United States
firms will be fulfilled. 1In fact, the introduction of VLSIC seems to
require much more time thLan originally thought. This would seem to apply
particularly tc 64 K RAM.

Restructuring of offshore chip assembly

Of fshore chip assembly has been undergoing major structural changes
which have passed by largely unnoticed outside the inner circles of cor-
porate management, professional! industry analysts and consulting firms.
Owing to the changing eccnomics of semiconductor manufacturing, offshore
chip assembly today hardly corresponds to what it was just a few years ago.

The introduction of new technclogies to automate cuip assembly played
an important role, but somewhat different from what was expected a few
years earlier by informed industry observers. At that time, relocation
back to the North seemed to be the most likely development,

In 1977, the most comprehensive description of chip~making had this
to say: '"The traditional cost-saving technique has been to employ less
expensive overseas labour for the labour-intensive packaging operation,
As the cost of overseas labour rises and improved packaging technology
becomes available, overseas hand labour is gradually being supplanted by
highly automated domestic assembly” [22]). By domestic the authcr means
United States assembly. Juan Rada took this position to its logical
extreme, stating that '"the competitive advantage of less developed
countries is being eroded through automation, and some key industries are
treturning to the developed countries’ (Rada [3), p. 106). Texriles, gar-
ments and electronic products are key industries mentioned by Rada. We
have already discussed some of the major shortcomings of this position.
We shall now consider in greater detail recent structural changes in of f-
shore chip assembly which, according to Rada, should have been a priority
candidate for relocation hack to the North.
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Defined as a closing~down of labour-itensive production lines in
third world locations and their return to traditioral industrial sites in
the OECD region, relocation back to the North has not been an important
issue for the semiconductor industry. The availability of new techniques,
such as new equipmen” generations for automatic bonding and testing, has
considerably change. the economics of semiconductor manufacturing. Thus,
the increasing automation of chip assembly is bound to be reflected in
corporate decisions on international location. However, since relocation
back to the North has not occurred on the scale previously envisaged in
the industry, an attempt should be made to find out what factors con-
ditioned the international restructuring decisions of semiconductor fimms.

Before attempting to do so, an empirical assessmeat of some recent
major structural changes in of fshore chip ass=mbly will be made. In par-
tictlar, the following developments will be considered:

(a) There has been a slow-down of investment in offshore assembly
lines since the mid-1970s;

(b) Employmeat figures "a practically all offshore locations have
been stagnating, if not declining;

(c) Output and export figures continue to rise for all major off-
shore locations;

(d) Value-added in offshore manufacturing, which steadily increased
until 1973, has since then been dramatically declining.

Slow-down of investment

Some overall allocation trends for offshore chip assembly by United
States firms, as reported in various studies on the subject, are presented
below. The shaky empirical basis both of the inventory until 1979 and of
projections from then on has “een stresced. The important point is that
the rush for new offshore production sites, characteristic of the late
1960s and early 1970s, was not sustained after 1974-1975.

Allocation trends for chip assembly lines of United States firms

1961 A United Staces firm establishes the first offshore semi-
conductor assembly plant in Hong Kong.

1964 The same firm opens a plant in the Republic of Korea.

1968-1973 Peak of offshore movemen:, Since then several factors have
caused United States firms to rethink the rationale for
of fshore investment.,2

1974-1975 First chip crisis. Little new or expanded offshore invest-
ment. by mature United States firmms, While some newer
United States firms continue to establish offshore opera-
tions in East Asia to gain the cost advantages that still




- 16 -

exist, the run into new offshore production sites, charac-
teristic of the late 1960s and carly 1970s, is clearly over.

1979 Approximately 29 per ceunt of chip assembly by Upnited-
States-based firms is conducted within the United
States.k

1981 1980-1981 chip crisis accelerates the process of phasing-

out offshore assembly facilities, particularly those using
older technologies and less capital equipment.

1989 Nearly 40 per cent of chip assembly by United-States-based
firms will be done in the United States.”

a/ J.L, Truel, "L'industrie mondiale des semi-conducteurs" (Paris,
1980); L. Siegel, Delicate Bonds: The Global Semiconductor Industry
{Mountain View, California, January 1981).

b/ Estimate for 1979 and projection to 1989 are from Frost and

Sulliv_an, Inc. New York, quoted from Northern California Flectronice News,
January 7, 1980.

In fact, there has been an overall slow-down of investment in off-
shore assembly since 1975,

The following figure shows that the number of East Asian assembly
lines, which until 197% was growin;, at practically the same speed as
wor ld-wide integrated circuit sales, has significartly lagged behind since
then.

However, such data is incomplete. It would be necessary to know
whether the slow-down in the expansion of offshore assembly lines has been
just a short-term result of the 1974-1975 semiconductor crisis, or whether
it continued when demand recovered and global semiconductor production
capacities began to expan’ very rapidly again, Of even greater importance
would be an analysis of the concrete moves behind the aggregate figure.

Table 3 gives a more differentiated picture of whart happened to im-
portant of £shore locations in the third world. It is based on a sample of
27 leading Japanese, United States and Westeru European firms which in
1979 were responsible for more than 90 per cent of world semiconductor
production.

Whatever its shortcomings,* table 3 amply reflects four developments:

(a) In the traditional offshore locations in South-East Asia,
including Hong Kong, Malaysia (starting in the early 1970s), the Reputiic
of Korea, Singapore and Taiwan Province of China, the arrival of new
entrants has clearly levelled off since around 1974;

*The most important one being that no differentiacion is possible
between the various plants according to size of investment, sales volume
and turnover, product groups, stages of production and technological com-
plexity.
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Growth trends in werld-wvide sales of integrated
circuits and assembly plants in East Asia

Source:

Year

Rosen Associates (New York, November 1980).
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(b) After 1974 only one South-East Asian country, namely the
Philippines, was able to attract a substantial amount of new investment.
Indonesia and Thailand on the other hand had very poor results. It should
be noted that since 1979 three additional candidates for offshore location
became available in the region, namely China, particularly its coastal
special economic zomes [23], India and Sri Lanka;

(c) The traditional locations in Latin America that is, the Caribbean
basin and the border incustries belt of Mexico, also show a relative
stagnation, whereas Brazil shows an overall dynamic trend. In fact, for
Brazil, access to the potentially huge Latin American market has been
the guiding principle, and costs, particularly labour coscs, have been
of only secondary importance;

(d) In the Mediterranean basin only very recently have some of fshore
locations been develcped, but still on a fairly limited scale.

Table 3. Development of offshore investment in various *“ixd
world locations by major Japanese, Jnited States and Western
European semiconductor firmsi/, 1971-1979

Country or Number of firmsE/
area 1971 1974 1976 1979

South East Asia

Area of Hong Kong 1 6 6 7

Indonesia 0 3 3 3

Malaysia 0-2 11-13 13-14 14
Philippines 0 0 1 6 + 1 planned
Republic of Korea 6 8 8 8

Singapore 9 10 12 13

Taiwan Province of China 3 3 6 8

Thailand 1 1

Latin America and the Caribbean

barbados 0 0 0 1

Brazil 0-2 2 5 S + 3 planned
El Salvador 1 1 2

Mexico 12 13

Puerto Rico 2 3
Mediterranean basin

Malta 1 1

Morocco 1 1

Portugal 2-3 3

Sourc e: J.L. Truel, "L'industrie mondiale des semi-conducteurs"
(Paris, 1980), p. 12.

8/ The sample includes 24 United 3tates, 6 European and 7 Japanese
firms.

b/ Each firm is counted only once in each country or area, even if
it owns more than one plant.
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Stagnating employment

Table 4 shows that the employment for United States affiliates abroad
increased only siightly between 1974 and 1978. Taking into account the
increase in United States activities in Western Europe, this would mean
that employment in third-world locations has at least stagnated, if not
declined.

Table 4. World employment for United States semiconductor
£imms, 1966-1%78

Work-force
(thousands of employees)
Year United States of fshore estimated’ Total
1966 82 4 86
1967 85 10 95
1968 87 20 107
1969 99 40 139
1970 53 45 133
1971 75 50 125
1972 98 60 158
1973 120 80 200
1974 123 85 218
1978 e e 89 .

Source: For 1966-1974, United States Department of Commerce, A
Report on the United States Semiconductor Industry (Washingtonm, D.C.,
Government Printing Office 1979}, For 1978, United States International
Trade Commission, adapted from J.L. Truel, "L'industrie mondiale des
semi-conducteurs”" (Paris, 1980) p. 6.

a/ Until 1974, the great majority of foreign employees were in
third-world locations, In 1974 for instamce, of a total of 85,000 only
5,000 wers employed in factories located in Japan and Western Europe.

In addition, table 5, presenting figures for a leading United States
semiconductor firm, shows a declining share of foreign employees as a per-
centage of total employees. This is at least the interpretation given to
the figures by a senior executive of the firm in a statement before the
United States Congress in January 1980: '"As progressively higher thres-
holds are reached by the United States semiconductor industry in product
and process technology, the tendency appears to be a decrease of foreign
employees. This trend is enhanced by the increased use of automatic bon-
ding equipment in the of fshore assembly plants"., His firm, "for instance,
more than tripled total corporate employment from 1975 to 1979, but the
proportion of foreign employees dropped from a peak of 41 per cent in 1976
to 30 per cent in 1979 even though a higher percentage of sales were
abroad and a higher percentage of ... total employees were foreign sales
and marketing personnel” [24].
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Table 5. Global employment trends of a mejor United States
semiconductor firm

Employment increase Of fshore employment
Year (percentage) {percentage)
1975 - 36
1976 58 41
1977 11 39
1978 34 33
1979 31 30

Source: Global Electronics Information Newsletter (Mountain View,
California), No. 1, June 1980, p. 5.

However, the above-mentioned firm, which currently employs about
14,000 workers world-wide, may not be entirely representative of the
industry, since it concentrates on- microprocessor production, cne of the
most sophisticated branches of the semiconductor industry. Other semi-
conductor operations (when separated from nonsemiconductor activities of
the same companies) tend to employ larger percentages of employees
abrcad. Additional information would therefore be necessary in order to

determine to what degree the case of the firm in question reflects a
general trend.

Continuing rise ir output and export figures for all major offshore
locations

Output and exports of assembled semiconductors have continued to
increase for practically all major offshore locations, as shown by data on
semiconductor imports to the United States under tariff code items 806.30
and 807.00, recently made available by the United States Department of
Commerce ([25), [26]). The data give a fairly good picture of recent
trends in output and exports of major offshore semiconductor assembly
locations for the following two reasons: most of the semiconductors
assembled in offshore locations are re-exported to the United States,
where they are tested and marketed or in some cases marketed directly
following testing in Asia; and most of the re-exports qualify for special
treatment under tariff code items 806.30 and 807.00, which, in essence,

axclude from duty the United-States-produced content of the assembled
gocds,

Table 6 shows that, except in the case of Taiwan Province of China,
impurt figures covering Tariff Schedule of the United Stu.tes Annotated
(TSUSA) items 806.30 and B807.00 substantially reflect the overall semi-
conductor exports of the couatries concerned to the United States.

Table 7 shows recent trends in United States semiconductor imports
from of fshore locations in the third world.

Four basic conclusions may be drawn from table 7:

(a) 1Imports from offshure locations rapidly increased during the
1970s;




Table 6. Exports of semiconductors by selected developing
countries or areas, 1976
(Millions of dollars)
Importing country

Exporting country Total 806.30 and 807.00

or area exports Japan United States Other countries portion
Area of Hong Kong 126,2 5.2 90.6 30.4 71.2
Malays ia® na 16.5 206.0 - 192.2
Mexico 102.5 - 100.7 1.8 83.4
Republic of Korea 298.6 47.9 164.8 85.9 148.3
Singapore 339.5 4.3 237.0 98.2 197.1
Taiwan Province of China 197.7 17.5 68.6 111,.6 36.9

Source: Departmwent of Commerce, A report on the United States Semiconductor Industry (Washington,
D.C., Government Printing Office, 1979).

a/ Coaplete data for Malaysia not avezilable.

_.*[a_




Table 7. Contribution of offahore locltionlﬁ’ to United States semiconductor
imports and supplies, 1970-1978
(Millions of dollars)

(a)
Semicenductor ()
supplies of (c) United States
United-States~based (b) Total (d) (e) content of (g) (h) (i)

seaiconductor Total semiconductor 806.30 and c/a e/t semiconductor f/e Dutiable h/ec
Year firmaX imports 807.00 imports (percentage) (percentage) imports (percentage) value (percentage)
1970 1720 157.464 39.071 8.1 88 78,409 56 60.662 44
wn 1 502 179.092 152.204 10.1 85 81,255 53 70,949 47
1972 1 848 330.277 249,717 13.5 76 127,346 51 122,371 40
1973 3 124 618.613 410,207 13.1 66 185,637 4s 224,570 55
1974 3 646 961.338 681,844 18.7 71 310.359 46 371,485 54
19715 3 002 802.687 617.276 20.5 17 291,718 47 325,558 53
1976 4 32 1 107.399 877.648 20.4 80 400,908 46 476,740 54
1977 4 841 1 352,317 1 120.121 23,1 83 616,860 55 503.261 45
1978 s 1 800.000 1 478,535 - 82 886 705 60 591,830 40

Sources: Bureau of the Census, Foreign trade data print-outs, TSUSA 806/807, quoted in United States Cepartment of Commerce,
1979); and “Import trends in TSUSA items B806.30 and

States semiconductor industry (Washington, D.C., Government Printing Office,

International Trade Comrission Publication 1029 (Washington, D.C., Goverrment Printing Office, 1980),

a/ Semiconductor imports from offshore locations are measured by imports under TSUSA items 806.30 and 807.00,

b/  Excludirg shipments from affiliates located outside the United States.

A Regort on the United
. , Unite tates




- 23 -

(b) Semiconductor imports from of fshore locations during the 1970s
increased their share in the shipments of United States semiconductor
firms to the United States market;

(c) The share of semiconductor imports from offshore locatioms in
overall iinited States semiconductor imports, which fell from 1970 to 1973,
subsejuently recovered to the levels of the late 1960s;

(d) The foreign content of semiconductor imports from offshore

locations, that is, the value added in these production lines, has changea
considerably.

The last conclusion is probably the most important characteristic of
the newly emerging modes of industrial restructuring in offshore chip
assembly. It will be discussed in detail below. With regard to con-
clusion (b), table 7 shews that in 1977 imports from non-offshore
locations, that is, from Japan and Western Europe, were only $232 million
as compared with the $1,120 million fror offshore locations. 1In terms of

shipments of United-States-based firms, they therefore amounted to less
than 5 per cent.

Conclusion (c) suggests that the great majority of semiconductor
imports to the United States is still produced in third world locations,
part icularly in South East Asia and in Mexlco. But reality is more
complex. It has already been shown that this statement needs to be
modified in connection with specific product groups, particularly stand-
ardized memories such as 16 K RAMs, in which Japanese firms have made
significant gains. In addition, the figures end at 1978, indicating for
that year already a significant increase, compared with 1977, of 38 per
cent in imports from nomthird-world locations. However, it has already
been noted that the run into new OcCD locations started only in response
to the chip shortage of 1978-1979 and the consequent Japanese penetration
of important segments cf the United States market., 1In other words, the
picture drawn by the figures up to 1978 might no longer apply today. 1In
the meantime, imports from Japan and even more so from the European peri-
phery, particularly Ireland, have increasingiy gained in importance.

Rise and fall of value added in offshore chip assembly

The changes in the foreign content of semiconducto. imports from off-
shore locations are probably of greatest importance (see columns (h) and
(i) of table 7)., Whether or not the value added in offshore locations
will cover a growing part of the value of semiconductor exports is in fact
crucial for both employment and for strategies to increase the integration
of these activities with overall industrial production.

Two distinct phases may be discerned, First, there was a rise of
foreign content from 1970 to 1973, followed by a period of consolidation
until about 1976 (see column (i) of table 7). According to the Department
of Commerce study, the following three factors played an important role:
rising wage levels in the traditional offshore locations; the availability
of locally produced parts in some places, particularly Malaysia, the
Republic of Korea, Singapore and Taiwan Province of China; and the avail-
ability of parts from third courtries, especially Japan. Secondly, a
decline in foreign content which began in 1977, if not reversed, may lead
to a levelling-off, or even drop, in Asian semiconductor employment.
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The decline reflects recent changes in the economics of semiconductor
manufacturing. As the complexity of circuitry increases, more value 1is
produced in the early wafer-fabrication stage in Japan, the United States
or some locations in Western Eurcpe. 1In addition, the more advanced
circuits require complex, computerized final testing, which again 1is
usually dome in OECD locations, particularly in Japan and the United
States.

Table 8 shows that, except for Hong Kong, wnich had a much higher
level of for:ign content, the average foreign content share of most other
major offshore locations was either close to or significantly below 45 per
cent, the lowest being 32 per cent. Thus it would seem safe to conclude
that the decline of foreign coatent is a well-establi hed trend for all
major of fshore semicondvctor production sites.

To conclude, the recent decline of foreign content in semiconductor
imports from of fshore locations, at a time when such imports continue to
increase in absolute terms, confirms our main point: relocation of chip
assembly back to the North is not a significant issue, despite the gradual
automation of that process. Rather, future in-depth empirical research
should be directed to the considerable structural changes of semiconductor
menufacturing taking place in offshore lorations with regard to product
and process technology, and to its implications for a restructuring of
conventional offshore activities, Wor ld-market-oriented semiconductor
manufacturing might in fact continue to cxpand in some third world
locations, hut the new type of offshore semiconductor manufacturing might
produce fewer and less viable positive effects on employment gencraction,
forward and backward interindustrial integration and techunviogical spin-
of fs.

Future pro jects

What are the most likely future scenarios for the interna*ional
restructuring of the semiconductor industry and what role will production
sites in the third world play?

Complex interplay of factors conditioning internationa:
location patterns

Although there are no conclusive answers to the above questions, it
is possible to identify some of the options facing the major actors in the
international restructuring of the semiconductor industry, particularly
private firms based in the OECD region, and to confront them with the
available evidence, which is mostly conflicting. Four points would seem
to be worth stressing.

First, if only the interests of semiconductor manufacturers were at
stake, then reloca:ion back to the North would indeed be the most probable
future scenario for a large part of chip assembly lines located today in
deve!ping countries, However, if one considers, secondly, the broader
integrated electronics sector in aa attempt to identify the options open
to fimms producing highly diversified systems, then it would be found that
a much more :-omplex and dynamic interplay of factors will condition inter-
national location decisions and that, by and large, the drive for inter-
nationilization will continue.




Table 8, United States and foreign content in .mports under TSUSA items 806.30 and 807.00,
{(Millions of dollars)

1977

Total 806.30

Foreign content

United States content

and 807.00 Percentage of Percentage of

Country or area imports Value total Value total
Area of Hong Kong 63.885 35.896 56 27.989 44
Malaysia 269.936 120.313 45 149.623 S5
Mexico 63.286 21,785 38 41.501 62
Philippines 52,182 16,579 3z 35.603 68
Republic of Korea 208,971 81.413 39 127,558 61
Singapore 234,616 108.958 46 125,658 54
Taiwan Province

of China 72,720 33.286 46 39.434 54

Total $65.596 418,230 43 547,366 57

Other countries 154,525 85.031 55 69.494 45

Crand total 1 120.121 503.261 45 616.860 55

Source: Bureau of the Census,
Department of Commerce, A report on the United States semiconductor industry,

Foreign trade data print-outs,

Printing Office, 1979).

TSUSA 806/807,

(Vashington, D.C.,

in United States
Government

-Sa_
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A third point is that as long as developing ccuntries continue to
rely predominantly on the willingness and capacity of private fims
originating in the OECD region to redeploy production facilities and
technology, they could hardly expect to increase the viability of their
existing segmented world-market-oriented chip assembly lines. Within such
a scenario of passive and unselective world market integration, the wvul-
nerability of production lines to the economic crisis and to the impact of
radical technological breakthroughs will remzin excessive, and there will
be little chance of proceeding to an increasingly integrated electronics
industry which could be subordinated to the specific requirements of
developing countries. Ir other words, as long as developing countries do
not devise and implement effective countervailing strategies of inter—
national restructuring, the most likely outcome will be that a handful of
privileged high technology enclaves will emerge close to the future growth
markets in the Persian Gulf region, in South Eas. Asia, and probably also
in Brazil and Mexico, thus complementing current developments on the
European periphery, particularly in Ireland and Scotland.

A fourth and final point would be that any projection on possible
future trends in international location patterns of industry could hardly
claim to be reaiistic, if it were not placed in the much broader context
of the likely future interplay of innovation, international transfer of
technolngy and international restructuring in a period of crisis.

Rationale for relocation of semiconductor assembly operations

From the point ¢f view of escablished United States semiconductor
firms, relocation back to the United States would seem to be rhe preferred
scenario for most of their ofishore chip assembly lines. This view is
reflected in Levinthal [27]. Levinthal argues that United States semi-
conductor fimms should not only automate their assembly operations but
move them "back onshore”. He claims that this would be the only way for
them to counter the Japanese challenge. In contrast to major United
States semiconductor firms, which since the early 1960s have made ex
tensive use of global sourcing for cheap labour, particularly in South
East Asia, Japanese firms have concentrated from the beginning on assem
bling products at home, using more automation in their operations,
Levinthal argues that insistence on offshore operations, very useful in
the ez2rly stages of the industry, could put United States firmms in an
increasingly weak position for at least two reasons:

(a) It deprives them of significant systems productivity gzins;
(b) 1t will muke them more vulnerable to political turmoil abroad.

With regard to the first point, Levinthal argues that in order to
evaluate correctly the complex trade-offs between United States and off-
shore locations, a '"systems concept rather than a fragmented operationby-
operation process mechanization procedure” would be needed. Only then
would it be possible to avoid being restricted to mono-causalistic cost-
benefit approaches. He quotes as a typical example that "people who make
the monetary decisions are always quick to bring up the argument that even
if they automated their operations, personnel to operate and mairtain are
still less expensive cffshore than here in the United States". According
to Levinthal, this is a valid argument, but it fails to give a complete
picture of the factors involved iu a choice of technolagy and location
patterns. The argument fails to take inte account ruch factors as the
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increasingly high costs of transportation, the benefits forgone with
regard to industrial synergism, and the growing vulnerability to external
decisions and political unrest.

The last point 1is particularly wunderlined by Levinthal: "If
political turmoil bagins to haunt the world, especially in those areas
where United States companies have their assembly operations, it would be
a disaster for the United States semiconductor industry. It would be an
almost impossible task to immediately begin onshore assembly in the event
of serious policical unrest.” 1In this respect, Levinchal considers the
United States semiconductor industry to be already highly vulnerable 1in
contrast to Japanese fimms, which, in his view, have wisely avoided this
danger. "With the new, more vigorous United States defense posture",
vevinthal adds, "politica. polarization and tumoil are bound to occur.
We can expect that some countries which now openly welcome the semi-
conductor industry will make greater demands on companies hoping to main-
tain their facilities or open new ones."

This analysis fairly well reflects some of the major preoccupations
of United States semiconductor firms in a period when both international
competition and the economic crisis are intensifying. Political de-
stabilization 1is threatening former centres of United States offshore
sourcing investment, and Governments and technocrats in some of the early
offshore locations such as Malaysia, the Republic of Forea and Singapore
are very active in devising much more aggressive and demanding stra-
tegies. Thus. from the point of view of major United States semiconductor
manufacturers, Levinthal is probably right when he concludes: '"If the
United States semiconductor industry is to maintain control over its
destiny it must give serious consideration to investing in automation,
getting its act 'back together', and moving assembly processes home."
However, there is reason to doubt whether United States semiconductor
firms coulu or even would like to proceed very far along these lines of
international restructuring. They no longer oper'te alone in this
sestor. Of the ten major United States firms, onlv twc can still claim
the status of formal independerce, whereas all the others are to one
degree or another integrated into highly diversified corporate giants.
This paper has already provided substantial evidence of the trend towarrs
an increasing vertical integration within huge, highly diversified con-
glomerates linking together all major s=ctors of the global electronics
industry.

Some of the possible future trends in international location, as per-
ceived by a highly diversified transnational corporation with a focus on

information processing, will now be considered.

Renewed drive for internationalization - a case-study

The president of a major transnational corporation of the Federa!l
Reputlic of Germany has stated that his company is putting greater
emphasis on building up its foreign operations, which already employ about
one third of its 338,000 workers. This would include overseas manu-
facturing and certain research and development activities. The activities
of the company are already highly international: 1its foreign sales and
exports in 1980 accounted for approximately 54 per cent of its total sales
of $13.3 billion,

What is the logic underlying this renewed drive for international-
ization? 1In contrast to the 1960s ant 19708, the search fnr cheap labour
no longer seems to be the dominant motivation. Rather it is the need to
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use the nev capitai-intensive equipment efficiently, to run it, if pos-
sible, around the clock, without any need to comply with labour or envi-
ronmental regulations,

In the not too distant futwe a second motivation might increasingly
gain in importamce: it relates to the need for world-wide recruitng of
qualified but relatively low-cost engineers. In fact, electronics
companies in the Federal Republic of Germany are facing 1increasing
difficulties to find qualified engineers, even at relatively high wage
levels.

A case in point would be the plans of the company to shifc its RAM
wafer fabrication facilities to a location in Austria. The new 3,720 w?
plart will cost the company $25 million. Electronics News of 1 December
1980 quotes engineers of the company who stated that the move was mainly
due to the need to take advantage of good and lower-cost engineers. As
some of the ma2jor export platform countries and areas, both on the
European periphery (Ireland) and in South-East Asia (the Repulic of Korea,
Singapore and Taiwan Province of China) are about to expand significantly
their training programmes for electronics engineers, computer prugrammers
and systems analysts, sourcing for low-cost electronics engineers will
increasingly be geared to these locations.

In the final analysis, this new kind of internationalization drive
resilts from the increasing emphasis which, since the beginning of the
1970s, such companies have been laying oa productivity improvement through
the introducticn of heavily canital-intensive equipment. In other words,
international restructuring ard innovation have been linked in a very
specific manner.

Since 1976, the company has in fact becn cutting back sharply its
workforce, doing away with about 40,000 jobs, At the same time, annual
capital expenditure increased to approximately $900 million in 1980, and

the company planned to maintain if not increase this level of capital for-
mation in future,

Such a productivity-oriented strategy has its hidden costs, including
tne nead to recruit larger numbers of highly qualified engineers and the
dramatic increase in equipment costs, Management, when it originally con-
ceived this strategy, seems tc have underestimated the negative side-
effects. In other words, automating industrial production in traditional
OECD locations seems to involve considerable constraints, and this seems
to apply even to certain areas of high-technology production, including
semiconductors and telecommunications (Ernst [1], chap. 1I).

From wor ld-market-oriented chip assembly to an integrated
electronies industry

What prospects uxist for developing countries to transform, both
individually and collectively, their segmented worlc-market-oriented chip
assembiy lines into'an increasingly integrated electronics industry which
could be subordinated to the specific requirements of those countries?
The evidence suggests that this is a very remote possibility, at least if
developing countries continue to rely almost exclusively on OECD-based
firms to redeploy production facilities and technologies. Within such a
strategy of passive and unselective world market integration, only a hand-
ful of countries could expect to keep some offshore chip assembly lines
within their borders and to wupgrade them into more integrated patterns of
a naticnal electronics industry.
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Only countries which, 1in addition to their export-oriented chip
assembly plants, have already established a more than embryonic network of
capitai goods industries could qualify as candidates for such a strategy.
That would exclude, for instance, a country like the Philippines, which is
booming in chip assembly plants, but has practically no serious capital
goods base. Overall, probably no more than 15-20 countries would fall
into this category.Z For these countries, the question of immediate
coacern would be the conditions under which they could hope to achieve a
sufficient transfer of production activities of an increasingly complex
technological nature. Three points shouid be stressed in this con-
nection. First of all, for some major electronic components and systems
firms in Japan, the United States ard Western Europe, it wight indeed be
rational to transter, albeit in a strictly selective manner, relatively
advanced micro-electronic technology to a few industrial growth poles in
Latin America, South-East Asia, the Middle East and the Mediterranean
area. In addition to access to some regional future growth markets, the
following four factors seem to be of particular importance:

(a) The availability of cheap and docile, but highlv skilled labour
and engineers;

(b) The need to run extremely expensive equipment practically around
the clock, that is, to maximize its overall annual utilization and to
minimize possible downtimes. Pending further major technological break-
throughs in robotics, for instance with regard to semsors, transducers and
actuators, it might well be profitable to operate numerical control
machine tools worth $75,000 to $100,000 on a multi-shift basis in a free
export zone, for example in Malaysia, where labour regulations are
extremely soft and there are practically no trade unions,

(¢) In some industrial growth poles on NICs there might be less
resistance of the labour force against the necessary experimenting with
new forms of organizing the production process, particularly with regard
to the gradual intrcducticn of robots and flexible riachining systems. In
other words, relatively untcuched industrial locations in NICs might be
regarded by transnational corporations as excellent testing grounds for
developing strategies and tactics for introducing new technologies into
industrial production based in the OECD region;

(d) The availability orf low-priced or highly subsidized infra-
structure and a minimum of regulations with regard to environmental and
labour standards are becoming of increasing importance, for instance, in
wafer fabrication and silicon foundries.*

The second point is that there will undoubtedly be some positive
affects with regard to technological spin-offs, training and international
competitiveness, This would apply for instance to training for super-
visory and technical support management functions. International
competitiveness might be achieved in certain market areas, such as
assembly subconrracting, silicon foundries and particularly wafer fabri-
cation subcontracting for regional markets. However, three questions
remain to be answered:

*Contrary to a widely held belief, semiconductor manufacturing is not
an onvironmentally clean industry. In fact, the production of semi-
conductor wafers, from which chips are made, and printed circuit boards,
into which {inished chips are stuffed, uses a wide range of toxic
chemicals and generates 1 large amount of toxic wastes. For details, see
"Project on Health and Safety in Electronics" [29].
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(a) Will the new expoart markets be viable? In fact, demand on such
markets tends to vary excessively, while the number of competitors rapidly
expands. It is not at all certain that the markets will continue to
exist. Further, the present pattern of international subcontracting, for
iistance with regard to assembly, are the result of certain technological
bottlenecks, which, given the high speed of innovation ia these areas,
might scon be remcved;

(b) what are the complementary social costs involved;

{c) what will be the impact for strategies of tramsition to a more
self-reliant development pattern?

The available evidence would seem to suggest that all three questions
should be answered in the negati.ve."O

The third point is that the scope for a policy of import substitution
and export promotion in the field of complementary services, for instance
software and computer services, seems to be limited. If developing
countries are to pursue such a policy, a combination of selective
protectionism and =2xport promotion, either on a nztional scale or as part
of cullective self-reliamce arrangements, would be required. However,
pressure is increasing to make trade in services subject to the rulec of
the General Agreement on Tariffs and Trade (GATT), and a United States

special trade representative has stated that "...free trade in services 1is
a priority aim" F30].

Even assuming the existence of sufficient scope for promoting soft-
ware exports, the question arises as to whether it would really pay to
focus on such exports. It has been argued that instead of relying
exclusively on sof*ware sales, real profits could only be -caped by in
cluding hardware, such as terminals [31].

International transfer of technology and industrial
restructuring - prospects for the 1980s

Today it is more urgent than ever before to understand how control
over technology and international restructuring in industry are irter-

linked. It has been shown elsewhere [32] that much depends on who are
going to be the dominant actors in the game, and that without an analysis

of the international economic crisis ir will be impossible to lirk

together technology, demard and structural change in world industry. It
is within this context that prospects for the international transfer of

technology and industrial restructuring for the 1980s will now be dis-
cussed. In particular, the following two questions will be dealt with:

(a) 1s the consensus among the major actors in the international
restructuring of industry becoming strained;

(b) What options are available for OECD countries and what is their
scope for implementing these strategies?

Increasing difficulty of a consensus

During the 19608 and wost of the 1970s, the major actors by and large

viewed prevailing patterns of international transfer of technology and
industrial restructuring as consistent with their goals and long-term




- 31 -

interests. In the case of firms based in OECD countries, for example,
conditions were fairly pcsitive: trade increased; surplus petredollars
were effectively recycled into demand for goods produced by OECD-based
firms; offshore investment in low-labour-cost countries zllowed them to
compress labour costs and counter the decline of productivity growth in
home locations; the capital goods sector was able to berefit considerably
frem technology transfeirs to developing countries; and, finally, the trade
balances of tiue major OECD countries with non—OPEC developing countries
improved.

However, the negative side effects could not be denied, even in the
leading growth areas of OECD. 1In fact, the destruction of jobs, the
devaluation of skills and the relative de~industrialization, both geo-
graphically and by sector, increasingly created serious economic and
political problems for those countries and were thus seen zs important
constraints to the continuation of this type of international transter of
technology.

Conditions were even more negative for a growing number of regions in
the third world, where increasing imports of technology originating in
OECD countries, racher than initiating a process of modernization, caused
great economic and social problems which, as in the case of Iran, led to
chaos and socio-economic upheaval. Nevertheless, it remains true that the
prevailing modes of international transfer of technology and international
investment, that 1is, the dominant patterns of international industrial
restructuring, were not hampered by basic contradictions between the major
protangonists. However, this may rapidly change. 1In fact, the golden age
of international transfer of technology, with its relative harmony among
privileged actors, might soon be eclipsed by a series of new and basic
contradictions.

From the point of view of the technology exporter, the process of
tran;iferring and disseminating technology, once started, could increas-
ingly erode his capacity to control the technology, that is, to remain in
a position of technological dominance.

Whether or not this will occur depends on factors influencing the
international diffusion of technology and innovative capacities.

In a recent study, OECD [33] has identified the following three major
concerns of technology exporters:

(a) To what degree has the international transfer of technology
contributed to a strengthening of technological and innovative capacities
in at least some WICs?

(b) Will cthird world markets continue to increase their importance
for OECD~based firmms and, 1f so, what role will transfer of technology
have to play as a market penetration irstrument?

{(¢) Will it be possible to generate the financial resources needed
to transform the potentially infinite import needs of developing countries
into effective demand? :n other words, under what conditions and for what
type of countries will it be possible to secure a sufficient capacity to
import te:hnologies from OECD-based firms?

In the context of the presant crisis, it 1is difficult to give an
unequivocal answer to these questions. But it is possible to outline
three major trends which might change considerably the international dis-
tribution of economic and political power: a qualitative intensification
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of international trade competition; few challenges to the technological
dominance of OECD-based firms; and recert changes 1in the factors con
ditioning the export of capital goods and technologies to developing
countries.

Intensification of international trade competition

Trade competiticn from the third world during the 1970s came from
countries which were relatively unimportant customers for capital goods
and technology originating in the OECD area. For example, the four most
important export platform locations of the third world, namely Hong Kong,
the Republic of Korea, Singapore and Taiwan Province of China, have
provided roughly two thirds of manufactured imports from developing
countries in recent years, but their share in total exports of capital
goods from the OECD area to developing countries remained low during the
whcle period. In 1968 this share was 8.1 per cent and in 1977, the last
year for which figures are available, it had increased to only 8.9 per
cent. During the same period, five major OPEC countries, namely Algeria,
the Islamic Republic of Iran, Nigeria, Saudi Arabia and Venezuela, in
creased their share ir OECD capital goods exports to the third world from
12.2 to 28.1 per cent.ll/

The study 13 probably right in concluding that "...0ECD countries
have so far been able to protect and even strengthen threatened industries
without risk of direct retaliation as the countries importing most tech-
nology did not produce on a very large scale for export (OECD [33], p.
77)." 1In other words, the major receivers of technology transferred from
the OECD area, such as Argentina, BRBrazil, India, Mexico and OPEC
countries, are still nct importanc competitors for world export markets.
But this is bound to change, since growing export orientation is inevi-
table, if only because of the inherent tendency of technology to encourage
economies of scale. The OECD study (OECD [33], p. 77) further states the
following: “There are no guarantees that this favourable situation will
continue. As industrial development advamnces in countrics with large
domestic markets, the need for sophisticated technologies will increase
and there will be increasing pressures to pay for such imports by expor-
ting manufactured products, or further increasing international borrowing
with attendant debt-servicing problems. A renewed swing towards export
prorotion policies is one way of financing imports of techmology. The
exact effects of this evolution will depend on whether increases in
exports and income outweigh losses of markets and imports and how success
fully the adjustment process works in OECD countries,

In other words, even the most powerful transnational ccrporations
might frequently be confronted with situations where trade competition
becomes an increasingly tricky affair, full of trade-offs for which
practically no reconciliation would seem possible., This is due to the
fact that at least a few of the new competitors, like some OPEC countries
and NICs, cannot be 8o easily pushed around as was the case with the
traditional export platform ccuntries.<

On the other hand, the position of OPEC countries and NICs seems
recently to have deteriorated considerably. This is due to the combined
impact of a scftening world petroleum market and the debilitatiug effects
of the current economic crisis even on those NICs which, like Brazil and
the Republic of Korea, only a few years ago seemed to possess unlimited
vitalitv, 1Ir is hard to judge how this will influence patterns of inter-
nation:.l trade competition for specific industrial sectors, Suffice it to
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say that, on the whole, the multipolarization of international trade
competition for industrial products can no longer be stopped, and that
this is a considerable challenge for OECD-based transnational corporations.

New challenges to the technological dominance of
OECD-based firms

Apart from mature and standardized technologies, OECD-based firms
have been able to keep effecrive control over technology transfers and
integrate them into their world-wide¢ trade and production strategies.

According to OECD, this technological dominance of OECD-based firms
is bound to be increasingly challenged: "It will become more difficult to
control technology as the number of sources increases and the diffusion of
technology accelerates both vertically and horizontally" (OECD [33], p.
77). The reasons are obvious. In spite of the extremely high social
costs of technology transfer, the process of learning how to receive and
adapt technology imports is under way in a number of growth regions in the
third world. The development of the required engincering skills would
make it possible to lower the real cost of imported technelogies and en-
asble local fimms vo reap economies of scale that may facilitate entry into
new domestic and foreign markets [36]. There has also been some improve-
ment in the ability of local engineering firms to participate in more
complex engineering tasks, particularly in resource-based industries.
Potentially at least, this could mean that for a growing number of tech-
nologies, the speed of international transfer might increase, and that the
former technological advantages of QECD-based fims could be eroded. This
in turn, according to the OECD study, would mean that losses of export
markets when restructuring of industrial activities would be involved and
industries in member countries might not expect major increases in export
shares in such industries. Furthemore, the possibility of keener
competition in OECD and third markets would exist (OECD ([33], p. 79).

Capital goods exports to developing countries and transfer
of technology - possible future trends

During the 1970s, capital goods manufacturers in the OECD region,
particularly the producers of infrastructural equipment and of large-scale
equipment and turnkey plants, were increzsingly compelled to look for new
growth markets outside the OECD region.~~/ Capital investment in indus-
trialized market economies slowed down considerably at the same time as
OPEC countries began importing huge amounts of infrastructure, capital
goods and turnkey factories. 1In addition, a handful of nomoil-exporting
developing countries with rapidly expanding industrial activities, the
so~called NICs, continued to rely heavily on the import of capital -oods
by borrowing extensively on the Eurodollar and tha Asia-dollar market.

This internationalization of the capital goods business has been par-
ticularly important for the huge and highly diversified transnational
corporations that dominate the markets. The example of a leading United
States transnational corporation is instructive in this respect. In five
of the last seven years prior to the preparation of this paper, the
company in question had topped thc United States league of exporters. 1In
1980, it earned 38 per cent of its $24.6 billion sales and 42 per cent of
its $1.5 billion in net profits from international business. Total
exports in 1980 by its domestic businesses were $4.3 billion, giving the
company a $§1 billion positive trade balamce.
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The economics of penetrating the potentially huge markets for infra-
structure, heavy equipment and complete industrial complexes in a handful
of OPEC countries and NICs has been rapidly changing in recent years.
From the viewpoint of transnational corporations, three questions are of
key importance:

(a) Does the company have the capacity to organize the export of
whole systems of infrastructnre and industrial preduction, including those
segments of technical knowledge needed to run and maintain them?

(b) 1Is the company capable of showing sufficient flexibility with
regard to contractual arrangements, particularly for subcontracting pat-

terns and for devising compensatory trade schemes (counter-trade arrange-
ments)?

(c) 1Is it possible to mobilize sufficient credit, both private and
public, and can one count on government support?

The executive responsible for the international operations of the
company feels ctrongly that technology is the key to its future as an
over seas manufacturer, "Where we have special strengths in technology, we
feel most confident about entering markets'", he says, Turtine technology
has in the past provided just such a lead. In fact, the company remains
extremely well positioned to take the lead in the industrialization of
developing countries, It is able to offer products and technology useful
to an economy from the earlier stages of industrialization (light bulbs
and power generation) through an intermediate stage {(locomotives) and on
to consumer society sophistication (appliances and perhaps information
processing) . In applying these strengths, the company also has a
well-established patte a of moving from a position of direct exporter to
joint venture to domestic manufacturer.

Since technological strength is a highly perishable good, huge
amounts of money have to be constantly invested to upgrade and restructure
it. In fact, leading capital goods firms have been making increasing use
of their enormous financial cctrength to improve their overall techno-
logical capacities, particularly in micro-elec tronics and robotics.

A good illustration of financial and structural flexibility is pro-
vided by a recent agreement by the above-mentioned company to sell steam
turbine generating equipment worth $142 million for a nuclear power
station in Romania. The agreement provides for an 8 per cent export-
import loan, which the company will finance from its own resources so as
to offer credit at 7.45 per cent to Romania.

In addition, the company was able to obtain United States government
authorization for a $120.7 million Export-Import Bank loan for Romania at
a time when the Govermment was proposing a 32 per cent drop in the 1982
budget of the agency, which clearly demonstrates the importance of this
type of complementary funding, With regard to barter counter-trade, the
company agreed to sell a large quantity of Romanian industrial goods over
an 1ll-year period, mainly in third world countries. 1In the firal
analysis, the company was able to match competing offers, particularly
from French firms, not because of superior technology, but because of

available finance and its willingness to undertake counter-trade arrange-
ments,

Other factors which, during the 19708, weighed heavily in decisions
on large-scale capital goods exports to the third world, such as the
availability of large numbers of skilled and semi-skilled manual workers

.
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originating in the home country and willing to join the omsite work-force
abroad, have been rapidly losing in importanmce. In fact, the hiring
pacterns of coniractors seem likely to continue to shift away from ex-
patriates, not only for skilled and semi-skilled manual workers, but in-
creasingly for middle-level engineers and other professional staff, except
for a hgudful of engineers and project managers controlling the key
co-ordinating fuactions. There are three reasons for this:

(a) First and foremost, transnational corporations based in the
United States and Western Europe are facing increasing difficulties in
finding skilled and disciplined workers and engineers who would be willing
to accept the harsh working and living coiditions of a globally mobile
on-site workforce, at least at the wage levels companies are prepared to
pay;

(b) Second, a growing number of developing countries are competing
in the export of cheap and docile vorkers. The pioneers Fave been some
firms of the Republic of Korea, which, based on their experience during
the Viet Nam War as contraztors to the United States Army, have exported
low-priced construction labour crews, mostly organized in a kind of
military fashion, to sites in the Middle East, but also to Africa and
Latin America. Those firms are now under increasing pressure from even
lower-range countries such as the Philippires, Thiiland and India, which
have also entered the labour-export business. The latest development has

been the entrance of China, which is offering crews of trained workers for
month ly wages (based on a 48~hour week with no holidays) cf from $300 to
$450 ({371, p. 53);

(c) Third, some of the NICs and OPEC countries, which for ecomnomic
or geo-political reasons were able to strengthen their bargaining puwer,
have been increasingly insisting on foreign contractors to hire and train
national engineers and workers.

The above-mentioned changes in the ecoromics of penetrating the
markets for large-scale equipment in some growth areas of the third world
have one basic common denominator; increasingly such markets have become
closely watched government procurement markets, This would apply in fact
to a number of the high-growth countries of the third world, with the
exception of Argentina and Chile in Latin America, and some extremely
open-door export platform areas in South-East Asia, particularly Hong
Kong. From the viewpoint of transnational corporations, such problems
have been a feature of doing business in Western Europe for years, but it
is now obvious that the same conditions are fast developing in some of the
more important markets in the third world [38].

Strategic options for OECD-countries

What strategic implications have been drawn by OECD, in other words,
what priorities are suggested for innovative policies and industrial re-
structuring?

The two basic documents on this subject prepared for the OECD Meeting
of the Committee for Scientific and Technological Policy at Ministerial
Level {33, 39] are very outspoken on the role of innovation for inter-
national competitiveness:; "A capacity for innovation in manufacturing and
related services will be vital for competitiveness among OECD countries in
the 1980s" (OECD [39]), p. 98). Technological competition will intensify,
with regard both to intra-OECD rivalry and to the NICs. Technological
protectionism will have a role to play, but it should be implemented in a

[ |
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very se'ective way, focusing on key technologies and basic know-how. In
addition, it needs to be complemented by a revitalization of innovative
capacities. If firms originating in the OECD region are to retzin thkeir
technological dominance, 'the rate of renewal of technology held by che
North must offset the acceleration of technologicsl obsolescence coming
from transfers to the South'" (OECD [33], p. 101).

The following priority areas and prerequisites are identified: "a
strong base in capital goods, process engineering, fine materials, or
automatic assembly, dependent on formally established research and
development and design, and on the ability to mobilize and assimilate
technologies from a wide range of sectors, especially electronics; strong
links with academic research and with the market; highly trained managers,
engineers and workers; the continuing commitment of resources to inno-
vative activities, even in unfavourable conjunctural circumstances" (CECD
[39]), p. 99). Thus, it is expected that "the degree of flexibility of the
industrial system to respond to changing opportunities and constraints"
(OECD f39], p. 9°) will considerably increase, which in turn would improve
the chances to overcome the present economic crisis. The main actors
behind this revival of innovation would be private firms and '"one of the
main objectives of government policy must be to create a framework in
which market incentives stimulate the innovative capacity and performance
of firms"” (CECD [39], p. 99).

If the OECD proposals could be effectively implementcu, a slow-down
in the multipolarization trends of international economic relations might
take place. This would not only apply to relations between OECD countries
and NICs, but also to OECD-CMEA relations and intra-OECD rivalry.
However, it remains to be seen whether such a strategic concept of inter-
linking innovation and industrial restructuring would really work. In
fact, the author of this paper would tend to be rather sceptical because
of the constraining impact of the current economic crisis on innovation,
and the incapacity of major OECD countries to implement a concerted
approach.

Impact of the economic crisis

The current economic crisis has had an important constraining impact
on innovation. In fact, the OECD secretariat is very clear on this
point: '"Obviously, technological renewal can only take place if economic
conditions are favourable. But the outlook at present is not conducive to
taking the risks associated with uncertain innovation"” (OCECD [33], p.
112). There are two main constraining factors involved, namely the high
and growing rate ~° infletien and stagnant investment, particularly in-
vestment in machinery and equipment. According to C.T. Hill [40], in a
capitalist economy the rate of inflation is probably the best indicator of
uncertainty about the future. With high rates of inflation (the latest
figures for the OECD area put them at approximately 14 per cent) ([41],
potential investors in general will hesitate to invest their money in new
technology issues, with their inherent high uncertainty and risk. It
could be argued that the recent run of United states venture capital into
high technology issues counterdicts this argument, and that it will prove
to be more than just a passing phenomenon (Ernst (1}, chap. VI). 1In any
case, high inflation rates are bound to provoke restrictive monetary
policies with high interest rates, which has already happened in all major
OECD countries, particularly the United States. High interest rates in
the context of crisis can in fect become an important constraint on non-

speculative investment, as amply borne out by the experience of the first
half of 1981,
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This brings us to the problem of stagnant investment., Innovation in
fact requires huge investment outlays, but private investment has been
virtually stagnant since the first o0il price rise (see table 9).

According to the OFCD-Interfutures project (42}, the s'ack in the
private investment, which exists despite a relative abundance of savings,
is due to insufficient demand for investment funds. There is not yet any
convincing theory on factors mainly responsible for the insufficient pro-
pensity to invest, but the following three are definitely involved:

(a) Declining real profitability of industrial investment, at least
for important sectors;

(b) The increasing difficulty of avoiding very costly excess
capacities which are mainly due to the inherent technological inflexi-
bility of existing production structures and their resulting inability to
adapt to market fluctuations;

(c) The perception of a majority of potential investors that invest-
ment risks are rapidly becoming uncontrollable, not only because of im

flation, energy prices and variable exchange rates, but alsc because of
changes in industrial relations and in political power structures.

Table 9. Private investaent performance in eight OECD countries, 1960-1978

Share of private machinery

Average growth of and equipment in total
business investment private investment?/
(percent age) (percentage)

Country 1960-1973 1973-1978 1960 1968 1973 1978
Canada 6.0 2.4 34,1 37.7 40.0 41.3
France 7.2 0.2 43.6 46,1 50.3 52.5
Germany, Federal

Republic of 4.2 -0.2 34,7 39.1 42.9 48.6
Ital 4.6 -1.2 38.8 37.6 46,7 48.0
Japaz 14.3 0 50.0%/ 51,72/ s59.7Y s55.6b/
Sweden 4.1 -2.8 40.6 41,9 46.3  47.2¢/
United Kingdom 4.0 3.5 47.4 46.7 51.3 52.3
United States 4.9 0.7 36.9 43.8 44.9 48.0

Sources; OECD National Accounts: '"Annual report on national income
statistics of Japan", Economii Outlook, December 1979, Quoted from North-
South Technology Transfer: The Issue of Feedback Effects (Paris, OECD),
p. 113,

a/ Data not comparable between countries. For France, Italy, Sweden
and the United Kingdom, total machinery, transport and other equipment
expressed as a percentage of gross fixed capital formation in industries,
It is assumed that government investment is in non-equipment items.

b/ Japanese figures are on a fiscal year basis.

¢/ The ratio reached almost 52 per cent in 1977.
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There is good reason to believe that stagrant iuvestment is not 3ust a
conjunctural, but a structural phenomenon._"‘ The conclision drawn by
QECD - -~unds convincing: "There is thus a great risk that firms will not
innovate at an adequate rate, but that they may prefer te wait until the
business outlook clears. Furthermore, it 1s not evident that measurc
being taken to stimulate innovation are suited to the slow and difficult
economic situation which confronts us" (0ECD (33], p. 112},

Constraints on intra-OECD co-operation

Even assuming that a healthy investment climate for such a strategy
existed, there would r2main the problem of whether at least the major
countries of the OECD region would be able to work out a concerted
approach and achieve effective intra-QECD co-operation [44]. It seems
hardly realistic to expect such co-operation. In fact, intra-QECD rivalry
is strong with regard to both innovation and international restructuring
of industry, and this rivalry is also reflected in the increasing dif-
ficulty of achieving workable compromises, at least for short-term crisis
management, among OECD countries. The dimensions of the problem are borne
out by two recent examples: '

(a) The refusal of the Government of the United States to associate
itself with the attempt by the OECD secretariat to promote government
intervention in science and technelogy policy and to strengthen intra-"ECL
co-operation [45];

(b) The failcre of a summit meeting of heads of State and Government
of OECD countries held at Ottawa, Canada, in July 1981, to rezch a
minimum consensus on how to proceed with anti-crisis management and its
complete silence on problems of industrial restructuring.

In corclusion. the failure of concerted action to regain technological
dominance along the lines recommended by the OECD secretariat will put
individual CECD countries under increasing pressure to search for
individual short-term gains, Rather chan accepting the transformation of
existing interrational economic and political power relations, at least
the major OECD countries will try to "fight it out on their own" and in-
creasingly resort to cutthroat technological compe:ition and protection-
ism. Thus, from a tuird-world point of view, the future of internationai
restructuring of industry and of the related international flows of tech-
nology looks rather bleak. It remains to be seen whether developing
countries, both collectively and ir'ividually, will be able to anticipate
these developments and increase industrial co-operation among themselves
in the fields of trade, technology and finance.

Notes
1/ For a theoretical treatment, see Ernst [1].

2/ However, Rada seems to have become more skeptical with regard to
the relocation-back-to-the-North hypothesis (Rada [3]).

3/ For an in-depth discussion of <constraints to applying
micrcelectronics to industrial production, see Ernst [1], chapter V.

4/ For background information on the garment industry, see Salomon
Associates [8].
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5/ For an account of the constraints to automation in the United
States garment industry up to the late 19705, see Brender, Chevallier and
Pisani-Ferry [9], chapter V.

6/ For example in the petrochemical and steel industries, see UNILO
[11] and UNIDO [12].

7/ Sutton and others [13], volume 4.

8/ For a discussion of the constraints upon the establishment of
fuli-scale automated factories, see Forester [l4] and Wintersberger and
others [15].

9/ For a list of th se countries, see OECD [28].

10/ Case-studies on the viability of strategies geared to specifi.
parts of the world market would deserve high priority in future research.

11/ Calculated from [34].

12/ For attempts to analyze these recent trends in international
trade competition, see Fouquin and others [35] and Turmer and Woolcock [€].

13/ For empirical evidence, see OECD [28] and OECD (33], chap. VI.

14/ Lorenzi, Pastré and Toledano [43], chapters I and VI.
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COMPUTER-AIDED-DESIGN: AN ASSESSMENT OF THE CURRENT INTFRNATIONAL
ECONOMIC SETTING AND POLICY TMPLICATIONS

Raphael Kaplinsky*

Computer~aided design (CAD) technology - basically the use of comr
puters for design and drafting purposes - has been cheosen as an example of
electronics technology. This sector is particularly well-suited for it
exposes copious links with the rest of the technologies in the field of
electronics. Further, CAD has been recognized as giving rise to a syner—
gistic effect leading to the automation of other production sectors.
Lastly, it is reckoned that, owing to the role CAD plays in the production
process it is bound to have a significant impact on the comparative advanm

tage of numerous manufactures.

Basically, CAD is the use of computer technology for design and draf-
ting purposes. CAD equipment enables engineers or draftsmen to make
precise, elaborate and detailed drawings of any piece of machinery or
industrial product to be manufactured (aircraft, circuit boards, shoes,
garments, industrial plants etc.), by interacting between an alphanumeric
keyboard and a changing display on the screen. They can simply draw
free-hand with an electronic pen right on the screen, and the computer
gives the rough shapes, the precise tolerances requested, even rendering
them in tlree dimensions or creating solid forms, thus allowing the CAD
operator to examine the drawing from any angle; three-dimensionality is
the main advantage of computer-based drawings as compared to paper-based

ones.

With the help of CAD, designers can enlarge details, apply colours,
change shapes, test them under mathematically simulated conditions and
edit and modily them. When the work is finished the computer then stores
the results in its memory, which can be retrieved later on a touch of a
button snd brought back to the screen for subsequent examination or
revision, thus eliminating tedious and costly repetition for designers and

draftsmen.

CAD technology, hardly known 10 years ago, has now become one of the
fastest growth areas in the computer indust:y.

The current international ecomomic getting

Deve lopments in the global economy over the past 35 years since the
end of the war can be viewed in a variety of contrasting ways. At one
extreme, little appears to have changed; the mass of the world population
continnes to subsist at, or near, the bread line, and most of the poor
live in developing countries. Further, developing countries continue to
rely ou technology received from developed countries; indeed, the flow of
trade consists predominantly in the exchange by developed countries of

*Institute of Development Studies, University of Sussex. This article
is based on part of s longer study, "The impact of electronics on the
international economic setting - the use of computer-aided-design"
(UNIDO/ IS.297) prepared by the suthor as & UNIDO consultant.
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manufactured goods and technology for primary products from developing
countries. Yet within this overall trend, important changes have been
taking place in the intenational division of labour. By 1975 over 40
developing countries each exported manufactures worth over $100 million,
while the manufactured exports of developing countries increased in the
aggregate from $4.6 billion in 1965 to $55 billion in 1977 [1]. The share
of developing countries in global manufacturing value added has grown from
around 7 per cent in 1965 to nearly 10 per cent in 1979 [2].

The growing participation of developing countries in global industrial
output and trade reflects two interrelated tendencies in the world ecom
omy. The first comcerns the specific attempts made over the years by
newly independent developing countries to foster industrial production.
This involved protecting and subsidizing production, at firet mainly for
local consumption and then subsequently destined for global markets, The
growing presence of transnational corporations, actively seeking new
markets in the fece of fiercelv competitive oligcpolistic markets [3], is
another factor confributing to the industrialization of developing
countries.

Associated with these changes there has been a growing capability by
developing countries in the realm of science and technology. In the early
post-war period educational facilities in almost all developing countries
were minimal; their expansion and upgrading became a priority for most of
them. The resulting increase of skilled manpower in developing countries
fostered and facilitated the transfer of technology. An indication of
this has been that the manufactured exports of developing countries have
progressed beyond the mature labour-intensive traditional industries {4],

and have increasingly come to encompass a variety of technology-intensive
goods [5, 6, 7].

As a consequence of these developments, there has been optimism that
developing countries will be able to maintain the pace of their growing
industrial role in the international division of labour. The Second
General Conference of UNIDO, held at Lima in 1975, for example, set a
target for developing countries of 25 per cent of global value-added in
manufactures by the year 2000 (8].

But this horizon has in recent years become clouded both by the per-
sistent and worsening recession in the world economy and by the rapid dif-
fusion of efficient electronics-related technologies in the manufacturing
enterprises of developed countries. These technologies notL only tend to
save labour, the source of the comparative advantage of developing coun
tries, but also provide other substantial benefits to innovating enter-
prises. Their differential diffusion in the world economy is therefore
likely to affect significarntly the ability of non-inaovating enterprises
to compete in global mar’-ts, 1If this differential diffusion takes the
line of a split between developed and developing countries, then the
existing technological gap between them may widen, in which case, the
anticipated industrial share of developing countries is 1likely to be
smaller than current prospects suggest.

The role of electronics in the modern economic :context

It has been argued that over the course of the last 200 years there
have been a series of major "heartland technologies' which have fuelled
“big wave effects”. The first of these, begi-ning in the iate eighteenth
century, was based upon textiles and che di_fusion of the steam-engine;
the second, with its onset in the mid-nineteenth century, was fuelled by
the combined expension of railways and the diffusion of steel; the third,
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with its origins at the turn of the twentieth ceatury, was based upon the
internal combustion engine, electricity and the chemical industry; and the
fourth, has been fuelled by electronics tech- nology, beginning with the
use of the valve in the 1930s, and proceeding with the invention of the
transistor in the 1940s, the integrated circuit in 1959 and the
microprocessor in 1971. The present heartland technology continues to be
the fieid of electronics, which is the frame encompassing this study on
comput er-aided design.

During the first 25 years after the Second World War economic growth
reflected a combination of two sets of factors. The first cof these was
the reconstruction which followed the devastation of war. The second conm
cerned the expansion associated with the introduction of new products
based upon the heartland technology. Such products caa be divided into
fovr major categories, namely consumer electronics (radio, television,
record-players, tape recorders etc.), electranic capital goods (radar,
computers, communication equipment, process control etc.), electronic
components (valves, transistors, integrated circuits, resistors etc.), and
military equipment (radar, missile control systems etc.). In each sub-
sector the introduction of new products was associated with rapid expan
sion of production, employment and trade.

By the end of the 1960s, reconstructior was largely complete, markets
had begun to be saturated* as more imitative firms had entered the sector,
attracted by high profits and the rapid growth of markets. Besides in-
creasing competition, the power of organized labour began to grow after a
period of sustained near-full employment, and changes in technology were
forcing investment in more capital-intensive technologies.

The consequence was that the 1970s saw a significant decline in the
rate of profit in almost all economies [10], increasing overcapacity inm
most major markets such as steel, shipbuilding and cars [11, 12], growing
unemployment, inflation and low or negative rates of economic growth,

In the latter period further fuel was added to the flames of stag-
flation by the increase in energy costs. Next to the increase in energy
prices, perhaps the most important development was the decline in the rate
of growth of world trade, which had expanded rapidly when the developed
economies were expeciencing rapid economic growth and near-full employ-
ment, but fell off as these conditions faded. 1In the late 1960s and eerly
1970s, CAD was a new product, largely b2ing used within the expanding
electronics sector as an essential component in the design and manufacture
of integrated circuits and printed circuit boards. More recently, CAD has
begun to filter down to established manufacturing subsectors where, in the
face of growing competition, innovating enterprises are using it to
increase productivity, optimize designs, reduce costs and shorten lead
times.

Thus the CAD sector, rather than following the current recessionary
trend, is one of the few experiencing a high growth rate. 1In fact,
despite a general capital shortage and lack of new engineering graduates,
more venture capital is available and more new electronic companies are
being formed then ever before.

*For example, by che late 19708, there was one car on the road in the
United States for every 1.2 licensed drivers, with 84 per cent of house-
holds owning at least one car. In Western Europe there was one car for
every two adults., See Transatlantic Perspectives (9].
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Impact of CAD on the comparative advantage of developed
and developing countries

CAD is representative in wmany ways of other electronics-related tech-
nologies, but it must be stressed that it is only one of the many advanced
electronics-based technologies which are spreading to the manufacturing
industry. It would therefore be mistaken to place too great an emphasis
on the sole potential impact of CAD on the exports of manufactures of
developing countries. The use of CAD, however, provides firms with sub-
stantial benefits; it is of importance, therefore, to assess the impact of
CAD on comparative advantage, so as to be able to foresee any changes in
the competitiveness of individual firms or of specific sectors and take
appropriate measures.

Given that socio-economic conditions within the developed world are
rather similar, the introduction of CAD may be decisive in stemming off
rival products unless the competition also adopts CAD technology, in which
case efficiency increases but relative mutual competitiveness remains unm
changed.

A differert picture emerges when the industries of developed and
developing countries are compared. In many sectors developing countries
enjoy a comparative advantage which is chiefly based on a cheap and abun-
dant labour supply. CAD technology, however, may partially erode this
labour-based comparative advantage, for its introduction in developed
countries will increase profits, thus provoking a deterioration in the
comparative advantage of dJdeveloping countries. It is of crucial impor-
tance for fims from developing countries to evaluate the extent to which
their comparative advantage vis-2-vis rival firms in developed countries
wculd be eroded. A substantial erosion might, in the short term, com
promise the procurement of badly neucded foreign currency and, in the long
term, the very industrialization efforts pursued so far, unless developing
countries also adopt CAD technology.

Table 1 shows the extent of growth and the value of all developed
countries imports of manufactures from developing countries between 1970

and 1978, and relates their ranking by size and growth to design and
drafting intensity.

A number of relevant observations can be drawn from this table.
First, the growth in overall manufactured exports (7.3 per cent) over the
eight years was remarkably high. Secend, exports of higher-technology
manufactures grew more rapidly than those of traditional manufactures,
although the difference between these two groupings was not as large as
some observers suggest (for example, Lall [5]). Third, textiles and gar—
ments remained the largest group, accounting for 48 per cent of all devel-
oped countries imports of manufactures from developing countries in 1978,
but down from 55 per cent of the total in 17270, Finally, it is to be
noted that traditional manufactured products are of low design and
drafting intensity; by ranking they fill the last four places in each case.

The major export-oriented industrial sectors of most developing coun-
rries have very low drafting and design intensities, which might lead one
te expect that it will take quite some time before they introduce CAD.
Rival firms in developed countries, however, might quickly snatch CAD
equipment in order to stop losing competitiveness and even regain com
parative advantage. Thus, the redeployment of non-competitive industries
to developing countries might be delayed or discontinued, especially since
the high rates of unemployment in developed countries increase the pres-
sure in favour of protectionist measures.




Table 1. Imports by developed countries of manufactures from developing countries
in relation to design and drafting intensity

Value
(millions of Rankings
dollars) (scale of 15)
1970 1978 Growth Value Drafting Design
(a) (b) (b)/(a) 1978 Growth intensity intensity
Traditional manufactures
Semi-finished textiles 1 815 9 610 5.3 1 13 11 i1
Leather 183 950 5.2 9 14 13 12
Clothing 1 181 9 S02 8.1 2 10 12 14
Shoe s 151 2 033 13.5 7 6 14 13
Hig;er-t echnology manufactures
emicals 588 2 282 3.9 5 15 9 6
Metals and metal products 319 2 223 7 i) 12 10 9
Machinery except electrical
and business 81 1 136 14 8 ] 4 3
(Farm machinery) 2 29 14.5 15 4 7 7
Electrical machinery 372 4 463 12 3 7 1 1
Business machines 81 600 1.4 12 11 2 5
Scientific instruments 24 359 15 13 3 3 4
Motor vehicles 23 603 26.2 11 2 8 10
Aircrafte 18 737 40.9 10 1 6 2
Shipbuilding 40 355 8.9 14 9 5 8
Consume~ electronics 214 2 391 11.2 4 8 a/ a/
Total manufactures 5 493 40 195 7.3
Total traditional
manufactures 3 330 22 095 6.6
Total higher—technology
manufactures 2 163 18 100 8.4

Source: Calculated with data on International Standard Industrial Classification (ISIC) sectors from
Tomorrow' s Manpower Needs, Statisties Bulletin No, 1606 (Washington, DC, Department of Labour, 1969) and with data
on Standard International Trade Classification (SITC) sectors from Developed Country Imports of Manufactures from

LDCs (Washington, DC, Central Intelligence Agency, 1980) (ER-80-10476).

a/ Figures are not available; it can be indicated, however, that the design and drafting intensity of this
sector is high.

-Lfl-
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Furthermore, although some products may have low drafting and design
intensities, they or some adjacent complementary products may be design
intensive, or they might greatly benefit from the downstream uses of CAD.
Thus, electronic toys, for example, are particularly sensitive to changes
in design; food products in turn, although they are neither draftingnor
design—intensive, their packaging frequently is. Further, the use of CAD
cutting and nesting techniques has had a crucial impact on the garments
sector, which is a design-sensitive sector.

Several of the most industrialized developing countries have recently
developed drafting to a capacity for the production of more sophisticated
products which are highly drafting- and design-intensive. In the
electrical machinery sector, for example, one in six of the labour force
are in the design category, and in process plants design costs can be as
high as 20 per cent of total fixed capital costs. Hence these industries
are likely to be most affected by CAD equipment; the developing country
firms involved should therefore examine the possibility of adopting CAD
without delay, lest they be forced back to the export of more traditional
manufactures.

Redeployment to developing countries

Redeployment of industries from developed to developing countries has
so far taken place as a response by large companies, mainly transnational
corporatious (initially United States and subsequently, though to a lesser
extent, Japanese and European), to growing competition in the world market
and large wage differentials; production processes were decomposed and the
labour-intensive elements were transferred to low-wage economies.*

In the case of electronics, requirements for labour are substantial
and have prompted location in developing countries, Manufacturing the
silicon chip, for example, is cheap when provided in sufficient nuunbers;
marginal labour costs are almost insignificant. By contrast the labour
costs of packaging these chips in plastic containers and the insertion of
connecting wires are high, with little difference between marginal and
average unit costs. Consequently there was intense pressure to reduce
these assembling costs, which were predominantly labour costs, by using
low-wage lavour in developing countries,

Another driving force of OECD based companies to redeploy was the
securing of market access in some of the large developing countries.

The confluence of these factors explain the great increase in the
growth of the manufacturing capacities and exports of developing countries
over the past fifteen years, It also explains why so many developing
countries began to institute policies designed to emulate the success of
these economies.

The factors wich have underlain previous redeployment to developing
ccuntries now seem to be affected by the increased automation of pro-
duction processes in developed countries.

*But, as Scriberras [13] shows, this strategy placed firms in the
television sector at a disadvantage., Although the United States firms
wete able to cut costs by taking advantage of cheap labour in export
processing zones, manually assembled scts were less reliable than those
assembled in automated plants. As a result Japanese firms were able to
capitalize on automated assembly and dominate the United States market.
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As unempioymeut rates in developed countries have begun to rise,
mainly due to the general recession but also resulting from electronics-
related innovations both in the manufacturing and services sectors, so
have protectionist barriers, beginning in the most labour-intensive
sectors (e.g., garments) and now spreading to other consumer goods (e.g.
cars and television) and intermediate good- (e.g. steel). Further, the
downstream use of electronics in other sectors has begun to undermine the
comparative advantage of developing country firms producing with tradi-
tional technology and low-wage labour, for developments within the elec-
tronics sector, such as the automated insertion of integration circuits
onto printed circuit boards, the packaging of the circuits themselves and
the reduction ¢f the number of circuits in many products due te the
development of more powerful very-large-scale integration, have increased
productivity and diminished the requirement for cheap labour.

It seems, therefore, that the redeployment process which has been a
major element in speeding up the industrialization of develcping countries
is undergoing drastic changes. The increasing application of CAD in in
dustrialized countries will contribute to these changes.

Development of endogenous CAD production capacity in developing
countries )

To the best of the author's knowledge only one set of developing
country CAD equipment exists and this was produced by the Tata Institute
of Fundamental Research in India. The Tata Institute had in the 1950s
already built its own digital computer* and was then abreast of tech-
nological developments in the United States. The total stock of software
input for the Tata applications programmes is however, less than 30 person
years, which is very small by comparison with the major turnkey vendors.

There are currently four imported turnkey systems in India, three of
which are predominantly for electronic applications. Working wich the
basic graphics software of these turnkey systems, the Tata Institute has
assembled four further systems, two of which have been sold to research
institutes. Their basic operating systems and graphics software do not
appear to be as sophisticated as the turnkey counterparts, The Tata CAD
systems only run two terminals off a minicomputer whereas most of the
turnkey minicomputers are able to drive between four and eight terminals
each.

Nevertheless, despite these deficiencies, the Tata systems do work.

The major obstacle to wider diffusion probably relates more to lack of
demand from an unsophisticated industrial base than to the inadequacy of

their own software. Indeed there is a relative stagnation of demand for
industrial goods in India itself. 1In 1976 for example, the average u=
weighted coefficient of capacity utilization in 307 engineering sectors
was only 53,7 per cent and in industrial machinery industries only 55.4
per cent [7].

————

*The Indian version, however, was non-electronic and worked with
vacuum cubes.
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Socio—-economic and technological constraints of developing countries

Developing country producers wishing to maintain or increase their
competitiveness in the markets of developed economies will have to use
electronics-celated technologies such as CAD. However, a number of
factors which handicap the introduction of such technologies are discussed
below.

Most developing countries enjoy an abundant supply of labour and
therefore wish to take advantage of this factor by fostering labour
intensive industries in their territories. But the introduction of CAD
changes the nature of design, transforming this traditionally labour-
intensive activity {with a cost per work-place of less than $2,000) into a
capital-intensive one (frequently involving capital ccsts per work-place
of over $80,000). Developing countries faced with capital and foreign
exchange constraints (CAD systems will probably have to be imported) and
high 1levels of unemployment will find themselves using a seemingly
inappropriate technology. It is a technology, howsver, that by virtue of
its performance, renders manual design techniques suboptimal. This is not
the first time that developing countries have been faced with a trade-off
between technological efficiency and economic appropriateness. Nor is the
dilemma confined to dJeveloping countries, simnce many developed countries
currently face balance of payment constraints and untypically high levels
of unemployment. Despite the undesirable characteristics of such tech-
anologies it seems that if developing, or even developed country producers
wish to maintain their competitiveness in world markets they will be
forced to make more active use of CAD-type technologies, however inappro-
priate in the context of existing conditions they might seem.

Another particular feature of developing countries might seem to be
the lack of skills required to operate a CAD system, Actually, the skills
required are certainly lower than those needed in the traditional drawiug
and design offices. From this point of view, therefore, there are no
grounds for arguing that developing country firms will be wunable to
utilize the new technology. However, the implications for management are
more fundarental than those for operators. Managers have to ensure that
the design and drafting offices are organized in different ways and have
to be aware of the systems gains which CAD technology permits.

In fact there are many reasons to suppose that it is easier to imple-
ment systems reorganization in developing than in developed countries. In
part this 1is because of the difference in the relative powers of labour
and capital in the two environments. Moreover, it can also be argued that
such systems will be more easily introduced in green-field sites in
developing countries, for in developed countries existing enterprises will
have to struggle with established procedures and interest groups and with
the implementation of changes in the existing work practices. Probably,
in the latter case, the power of labour to inhibit the efficient intro-
duction of electronics technologies will be significant, especially when
the survival of whole categories of activity such as draftsmanship are at
si:ake.

Further, CAD equipment might act as a synergetic agent favouring the
automation of the factory., High wage co3ts have provided developed
country enterprises with an incentive to introduce complementary down-
stream technologies in order to capture systems gains. This incentive
however, is not present in developing country enterprises, which might
therefore have less motivation to introduce complementary electronics
techniques and would thus fail to capture these externsl economies.
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Another constraint for developing country users is the distance from
suppliers. As has been previously indicated, the immaturity of particular
CAD applications programmes usually leads to a hand-hclding relationship
between suppliers and users. As the major mode cf competition moves in
the 1980s from strength in specific applications software to price and
gervicing, most CAD suppliers are mnow offering users the capability to
respond to their problems within four to eight hours. From the users
point of view, this rapid response is essential not only becauvse the high
capital cost of CAD requires high utilization rates, but also because
their reliance on a centralized data base makes them highly dependent on
the unhindered functioning of their CAD system. From the suppliers point
of view this rapid response can only be provided if service centres are
near, but most developing countries lack the service base required to
service the CAD systems.

For all the foregoing reasons, and on the basis of the experience of
developed country users visited, this isolation must be seen as a disad-
vantage despite the possibility that isolated users will be forced to
learn more about the CAD software itself than their more pampered counter-
parts. The disadvantages of distance are probably acutely felt in
relation to the extension of the CAD systems to wider uses outside the
particular application programmes for which the systems were initially
intended. Given that the most effective United States and United Kingdom
users had achieved their major design gains by widening applications in
this way, such a restriction in use is
likely to be a major disability.

Policy considerations

The stage is now set for an acsessment of the wider issues involved,
and for the prescription of policies to enable developing countries to
adapt successfully to the rapidly changing economic and technological
environment.

At a higher level of abstraction, for example, within the framework of
neo-classical economic theory, some would conclude that policy inter-
vention is unnecessary, and that market forces will lead to the rapid dif-
fusion of CAD-type technologies to developing countries. But the evidence
so far suggests that CAD type technology has been very slow to spread to
developing countries. Only 32 systems, out of more than 6,000 systems
sold, have gone to developing countries and Yugoslavia, Moreover, many of
these were for the use of nommanufacturing sectors (see table 2). With
regard to the possibility of developing countries producing their own CAD
equipment, only India seems to have an ewmbryonic capability, and ir-
systems have barely penetrated the industrial market. Developing - o~
tries are not only slow in introducing CAD technology, but CAD suppliers
report that developing countries are largely ignorant of the existence of
this technology, let alone its potential.

Furthermore, the present oligopolistic CAD market structure is u
likely to speed up the diffusion of this technology to developing coun
tries. The competitive pressures which might lead to its active marketing
in developing countries are currently focusing on the developed countries,
the markets of which are just beginning to be exploited and therefore
offer enormous scope for expansion. Indeed CAD suppliers are experiencing




Table 2. Sales of CAD systems to developing countrifs by United
States turnkey suppliers up to July 19814

Number of Country or territory Use Type of uger

systems

1 Argentina ACE Local firm

1 Mechanical Transnational corporation

1 Military Government

75/ Brazil Mechonical (aireraft) Government

1 Mechanical (automobiles) Transnational corporation

3 Brueni, Sarawak, Oman Oilfield mapping Transnational corporation

1 Chile Mapping Government

1 Honcduras Mapping Government

1 Hong Kong Electronics Local bureau

2 Indis Electronics Post Office

1 Mechanical Local firm

1 Unknown Unknown

2 Iran Out of operation Unknown !
1 Mexico Mapping Government 0
1 Unknown Unknown '
2 Korea, Republic of Unknowr Unknown

1 Taiwan Province of China Ironwo. Local firm

3 Venezuela Dilfiela .apping Government

3 Yugoslavia Unknown Government

3 Unknown Unknown

1 2aire Unknown Unknown

Source: Intervizws,

a/ It is important, here, to emphasize chat this data on the numbers of CAD systems used by
developing countries refers only to the sales of the major United States and United Kingdom turnkey
venders which are visited, and who account for the overwhelming share of giobal turnkey systems sales.
It is possible, therefore, that a number of isolated sales of small dedicated microcomputer-driven
terminals or of pure soitware-based systems have been made to developing countries.

b/ Comprises 14 per cent oi 1980 sales of around 50 systems.
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difficult.es in coping with the pace of market growth in developed coun-

tries.* Moreover, the extra costs of servicing developing country users
add to the relative state of neglect in which the markets of developing

countries are held.

Indeed, even the Govermments of developed countries recognize the
limitations of the market in producing the imcentive required to spread

CAD technology as rapidly as competitive conditions require. Thus, the
United Kingdom Government heavily subsidizes the CAD centre in Cambridgze

which is designed to spread CAD to induscty. It also provides aid to
firms which pioneer the ..e of the “echnology. Similarly, the Government
of the Federal Republic of Germany provides tex incentives to firms using
CAD [14]), and the Norwegian Government heavily aids CAD supplying fims.
More recently the Canadian Government has established a special programme
of action for the introduction ¢f C'D technology which, inter alia, notes
that: ‘“Productivity will be especially important to the Canadian manu-
facturing industries in the 1980s if traditional markets are to be
retained and nev ones gained. . .". "In this context, the rapidly emer-
ging use of computer-aided-design and computer-aided-manufacturing
(CAD/ _aM) technology is of special importance”. [15]

Consequently the Governments of developing countries cannot remain

passive if they are to stem a deterioration of their current pattern of
trade aad maintain or increase their share of the markets of developed

countries.

It is pertinent therefore to evaluate other methods of inci  .ing the
rate of diffusion. Twe come to mind: transnational corporations using
these technologies and government i1ntervention.

Transnational corporations and CAD technology

Since between 30 and 40 per cent of tutal world trade in manufacturing
orcurs within transnational corporations, and a substantial proportion of
the rest also involves transnational corporation. as buyers or sellers,
their locational decisions in the context of changing technological, eco-
nomic and political environments are of critical importance.

During most of the 1970s the market structure of the CAD supplying
industry was dominated by new, specialized fims. By the end of the
decade three new forms of concentratinn were becoming apparent in the CAD
supplying sector. First, in addition to IBM, a number of existing elec-
tronics £.rms producing main frame computers, mini-computers and terminal
screens were beginning to penetrate the industry. Second, there huss been
an increasing tendency for established engineering firms supplying auto-
mated technologies to industry to include CAD technology. Third, despite
the recent trend towards new smal! firms supplying dediceted micropro-
cessor systems, there is at an aggregate level an increasing tendency
towards the production of CAD technoiogy within transnational corporations.

*As one CAD supplier reported, mar«et shares in the 1980s will depcnd
upon the extent to which CAD supplying firms can actually manage, that is,
provide the organizational facilities to cope with, compound growth rates
of over 70 per cent.
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Mcre importantly, it appears as though there is also a trend towards
transnational corporations becoming heavy users of CAD technology. Unlike
the early 1970s when CAD supplying firms operated on a low scale and sold
to any knowledgeable firm able to use the new technology, the growing im-
portance of the market is forcing CAD suppliers to regard transnational
corporations, wiich are the largest potential purchasers of multiple

stems*, as their prime target.*¥*
sy ’ ['4

Transnational corporations in developing countries are therefore
becoming suppliers and users of the new CAD technolcgy. How will they
then react to the new technological environment in their future locaticnal
decision-making process? There are two alternative scensvrios., The first
is that the advantages of CAD and other electronics-related technologies
reduce the incentive to site production in developing countries, because
CAD diminishes the comparative advantage of the low-cost labour in the
latter. In addition, by locating in ueveloping countries, transnational
corporations will suffer the disadvantage of distance from the wmain
markets and from technology-supplying firmms. The alternative view is
equally tenable: forthcoming developments in communications technologies
will make it feasible for tramsnational corporations to locate design in
advanced countries and, by direct electronic transmission of design para-
meters, to maintain productive facilities in developing countries. More-
over, as already mentioned, the weaker power of labour in developing coun-
tries will make it easier to establish greea-field sites which, as the
move to the automated factory quickens, will allow for systems gains. In
this way, by locating design in developed countries and production in
developing countries, TNCs might get the best of both worlds. It is pre-
mature to judge which of these two alternative paths TNCs will take.

Acticn-oriented policies

Govermment intervention by developing countries is likely to prove
necessary if they are to acquire CAD technology. In addition to specific
measures for particular industries (e.g., shipbuilding), a series of more
wide-ranging policies, as described below, will have to be implemented.

Increasing awareness

Local fimms, government and privately-owned, will need to be informed
of the potential benefits associated with the usze of CAD-type technologies
and of the problems and skills they involve. Since the non-governmental
induced international flow of information does not suffice to convey vital
technological information to developing countries, an active government
programme to raise awareness is essential.

*For example, by the end of 1978, one United States transnarional
corporation alone possessed more than 300 CAD terminals in the Uaited
States; by 1983 it was estimated that it would be using over 3,000.[16]
Another United States transnational corporation had over 100 systems in
use in 1980, each »f which comprised a number of terminals, and expected
to purchase another 25 systems in 1981 . lone.

**Thus, one CAD supplier reported that he followed the strategy of
verking his way down the list of 500 leading United States firms published
by Fortune,
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Training

It will be necessary to train manpower for the technologies, both at
the operator and management levels., Of particular importance here, is the
awareness by management of the potential systems gains which automation in
general and CAD in particular permit. Specific measures should also be
taken, as is currently being done in most developed countries, to incorpo-
rate CAD and other electronics technologies in the svlilabus of engineering
and related courses.

Aid

Just as the Govermments of many developed countries are doing,
developing countries will have to help indigenous firms to acquire CAD
equipment and related techmologies by providing firancial subsidies and
access to scerce foreigan currency resources., In most developing coun
tries, electronics equipment sells for between two and three times the
price prevailing in developed countries. This is due to a variety of
reasons, including the low level of sales (which does uot allow suppliers
to spread out unit overhead costs), tariffs and local sourcing policies.*
Such assistance will not only speed up the purchase of the technologies by
particular firms, but will also help to promote . the dissemination of in-
forr ation. Thus, the experience of the United Kingdom government has been
that the provision of aid to certain key users has provided fairly cpen
access of these systems to other United Kingdom firms which have been
exploring the introduction of CAD technology.

Service centres, research centres and bureaus

In developing countries the establishment of service centres lies in
the hands of the CAD supplying firms. However, developing country users
are usually a high-cost operation, which is one reason why CAD suppliers
have been slow in marketing in developing countries. There are two major
options open to Governments of developing countries: either they duly
subsidize supplying firms wishing to establish service centres, or, as an
alternative, they can themselves establish "machine-transparent service
centres”, that is, service engineers and software specialists** who are
sufficiently knowledgeable to service a variety of different systems. The
latter path presents immediate difficulties because some servicing
problems (involving, for example, specific sets of hardware) are highly
firm-specific. But on the other hand, it will allow developing countries
to take advantage of the software strengths of a variety of different
supplying firms, and at the same time increase their knowledge of
ele~tronic technologies, particularly if the machine-transparent service
centres are linked to universities and research centres. Associated with

*Brazil and India both virtually prohibit the import of minicomputers
and microcomputers in order to protect their indigenous electronics

industries.

#%Some United States firms use a number of different CAD systems which
are managed centrally, Hence there are some levels at which machine-
transparent software and organizational skills are interchangeable between
different CAD systems,
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this strategy of establishing service centres there is the possibility of
establishing bureaux to service a number of users and thus spread the
costs.*

Indigenous firms as producers of CAD systems

Given the nature of the origin of CAD technology, it is unlikely that
developiag countries will become viable producers of analogous CAD tech-
nologies in the near future. However, there is no reason why the Govern-—
ment of a particular developing country (or perhaps a group of Goverm
ments) should not buy up an existing CAD supplier in the United States or
Europe. Purely as a speculative investment, there may well be substantial
gains in a judicious purchase of this sort, but even more importanmtly,
there may be a number of other spimoffs which might result from such a
bocld step, including the greater likelihuod that CAD technology will be
actively marketed in the developing countries concerned.

References

1. K. Hoffman and H. Rush, '"Microelectronics, industry and the third
world", Futures, August 1980, pp. 189-302,

2. World Industry Since 1960: Progress and Prospects (United Nations
putlication, Sales No. E.79.II.B.3§.

3. F.T. Knickerbocker, Oligopolistic Reactin and Multinational Enter-
prise (Boston, Harvard Business School, 1973).

4. R. Vernon, "International investment and international trade in the
product cycle”, Quarterly Journal of Economics, vol. 80, No. 2, pp.
190-207.

>. S. Lall, "Dcveloping countries as exporters of technology and capital
goods: the Indian experience”" (Oxford, 1979).

6. J. Katz, Technological Change, Economic Development and Intra and
Extra Regional Relations in latin America, IDB/ECLA Research Programme
in Science and Technology, Working Paper No. 30, October 1978,

7. P. O'Brien, "Third world industrial enterprises as exporters of tech-

nology - recent trends and underlying causes"”, Vierteljahresberichte,
No. 83, March 1981,

8., Industry 2000: New Perspectives (ID/237).

9. "The Western automobile industry at the crossroads”, Transatlantic
Perspectives, No. 4, January 198l.

10. T.P. Hill, Profits and Rates of Return (Paris, OECD, 1979).

11. CECD, Interfutures: Research Project on '"The Future Development of
Advanced Industrial Societies in Harmony with that of Developing
T ——— . 2
Countries”, Final report (Paris, 1979),.

*CAD is seldom viable with less than 10 design staff, for design
currently involves entry costs of at least 5160,000 for a basic two-
terminal system,




12.

13.

14,

15.

16.

- 57 -

E. Mandel, The Sacond Slump: A Marxist Analysis of Recession in the

Seventies (London, New Left Review Books, 1980).

E. Scriberras, "Technology transfer to developing countries -~ impli-
cations for member countries", Television and Related Products Sector

Final Report (Paris, Organisation for Economic Co-operation and
Development, 1979).

The Anderson Report, vol. 1, No. 4 (Simi Valley, California, Anderson
Publishing).

Canada, Department of Industry, Trade and Commerce, Strategy for
Survival: 1Issues and Recommendations Concerning the Implementation
and Ympact of CAI/CAM Technology in Canadian Industry (Ottawa, CAD/CAM

Technology Advancement Council, 1980).

The Anderson Report, vol. 1, No. 1 (Simi Valley, California, Anderson

Publishing, September 1378).




- 59 -

INDGSTRIAL CO-OPERATION BETWEEN THE COUNCIL FOR
MOTUAL ECONOMIC ASSISTANCE AND DEVELOPING COUNTRIES

N. Ushakova*

Co—operation in industry features prominently in the extensive system
of trade, economic, scientific and technical relations between the coun-
tries of the Counci! for Mutual Economic Assistance (CMA) and developing
countries. Of the total economic and technical contribution of CMEA
member countries to developing countries, more than 75 per cent is devoted
to the development of industry ard energy. A study of agreements con
cluded in recent years shows that, in the long term, while co-operation
has been extended in other areas, particularly agriculture, industry will
remain paramount.

At first glance the concentration of effort on establishing and
strengthening industry cannot be recomciled with the shift in the centre
of gravity of nationsl plans and programmes of economic development
towards the growth of agricultural production, as has been the case in a
number of developing countries since the xid-1970s. This, however, is
only n apparent contradiction. Industry is regarded not as an isolated
sector of the econcmy, but as the essential condition of a balanced eco-
nomic take-off and of the development of agriculture and the other bram
ches of the economy as a8 whole. In our view, it is only on this condition
that economic developwent strategy can be directed towards satisfying the
domestic needs of the majority of the population of the third world by
making maximix use both of internal resources and of the opportunities and
advantages of the international division of labour. This in no way
implies rchat adjustments cannot be made in the industrial developwment
strategy in response to changes in conditions at home and abroad.

The International Development Strategy for the Third United Nations
Development Decade, adopted by the United Nations General Assembly at its
thirty-fifth sessicn, emphasizes the importance of industrialization,
which must be directed fowards a many-sided solution of the common devel-
opment problems of the naitional economies of developing countries. The
paramount role of industry in the economic development strategy derives
from various factors. From the long-term point of view, in a diverse
econowy only industriaslization can diswantle the outdated structures ham
pering socio-economic development and ensure the integration of sectors
and individual economic structures in a naticnal economy which is able
both to solve internal problems and to participste on an equal footing and
s wmutually advantageous basis in the international division of labour.
The introduction of modern industry acts as a stimulus to the development
of branches which are linked horizontally and vertically, thus accel-
erating the build-up of production and the spread of employment and en-
suring a more balanced national economy. The industrial development stra-
tegies of developing countries gives special emphasis to tha role of in-
dustry as a stimulus to economic growth,

*Institute of the Economy of the World Socialist System, Moscow,
Union of Soviet Socialist Republiecs.
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From this point of view, industrial co-operaticn with CMEA countries
is of special importance, since it is primarily oriented towards pros—
pecting, the ferrous and non-ferrous metal industry, and the extraction
and refining of petroleum. These branches form the base of the national
industry and create the infrastructure for developing the branches of the
modern industrial complex in accordance with the specific conditions of
developing countries. Enterprises already built or under construction in
developing countries with CMEA assistance will make possible an increase
in industrial capacity of 30 million tonnes per year for steel production,
almost 70 million tonnes in g7troleum extraction and more than 50 million
tonnes in petroleum refining.-~

Petroleum and ore-prospecting projects have been carried out and are
continuing with the participation of CMEA specialists in 38 developing
countries.Z Co-operation in this field takes many forms, ranging from
assistance in geological surveys and the preparation of geological maps,
the organization of national geological services etc., to detailed
evaluation of deposits and assistance in developing them. In many devel-
oping countries, the findings of geological studies carried out in
co-operation with specialists from CMEA countries have served as a basis
for establishing new branches of national industry which have become some
of the wost important elements in the national economic complex. Examples
are the petroleum industry in Syria and India, and the extraction and
processing of gas in Afghanistan and of phosphates in Syria.

In the African countries alone, 425 construction projects relating to
energy and the energy infrastructure vere carried out in 1980 with the
co-operation of CMEA couatries, On the African continent 33 enterprises
working with iron and steel and with non-ferrous metals have been built or
are under construction. Among the largest of these are the following:
the Helwdn complex in Egypt, which has a capacity of 1.5 million tonnes
per anmum; the El-Khodja complex in Algeria, whose capacity after com
pletion of the second unit will reach 2 million tonnes of steel per annum;
and a plant under construction in Nigeria, with the assistance of the
USSR, which will have a complete metallurgical cycle when the first unit
is finished and will produce 1.3 million tonnes of steel annually. The
last-mentioned plant will be the largest in tropical Africa,

CMEA countries have provided assistance for the construction of more
than 200 engineering works and metalworking plants haye been built or are
under construction 1in developing countries.2/ 3 The enterprises
built or under construction in developing countries with the assistance of
the Union of Soviet Socialist Republics in just th:ee economic sectors,
namely energy (capacity of 19.4 million kW), iror and steel (capacity of
25.2 million tonnes of pig-iron, 25.4 million tonnes of steel and 21.8
million tonnes of rolled producte), and petroleum extraction (capacity of
65 million tonnes), account for an annual production valued at $25 billion
at world prices in 1981.%/ This illustrates the importance of
co-operation between CMEA and developing countries in the development of
pilot branches.

In the mid-1970s unemployment in developing countries affected
approximately 300 million people and, according to forecasats, 550 million
new jobs will be needed in those countries by the year 2000.2. Thus far
the increase in industria! production in the third world has not per-
ceptibly reduced unemployment, primarily because of the huge numbers
involved. Such a complex socio—economic problem cannot be solved by
stort-term planning. In the loag term, as world-wide trends show,
industry is in a better position than any other branch to absorb labour,
particularly labour forced out of agriculture., The construction of major
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industrial rnd power-producing facilities leads inevitably to the rapid
development of similar branches, thus increasing the number of jobs.
According to estimates made in the mid-1970s, each person employed in the
metalworking industry would provide work for 16 or 17 workers in related
branches.S.

It is not difficult to gain an idea of the opportunities for io
creasing the number of jobs in the extraction and processing branches if
one takes into account such projects as the following: the construction,
with the assistance of the USSR, of the iron and steel complex at Helwln,
Egypt, where, by the mid-1970s more than 20,000 people were employed; the
metailurgical plants at Bhilai and Bukaro (Indias), where a total of 94,000
are employed; the metallurgical plant in Pakistan which, operating at full
capacity, can provide work for 50,000 people; or the El-Khodjs metal-
lurgical aggregate, where more than 7,000 were already working at the
beginning of the 1970s.7/

Major construction projects carried out in key areas in co-operation
with CMEA counirvies increase the number of jobs in the modern sectors of
the economy which require the most highly skilled labour, thus helping to
improve the employment structure and involving the worl-force in activi-
ties aimed at ensuring sustained growth on a self-sufficient basis in the
conditions created by the scientific and technological revolution., For
example, in Algeria approximately 60 per cent of the new jobs created
during the co-operation programme with the USSR were in iron amd steel and
in non-ferrous metal enterprises as well as in energy-related under-
takings. The influemce of industrialization on employment thus makes
itself felt both in the creation of new jobs in industrial enterprises and
related branches and in the fact that it perceptibly changes the structure
of the economy, affects the economic conditions of agricultural production
and makes new demands on various categories of employed people.

It should be borne in mind that the cumulative effect of the increase
in the number of jobs brought about during the establishment of large—
scale modern enterprises in the capital-intensive industries is not
limited to those industries alone. Many new jobs are also created in
medium- and small-scale enterprises in neighbouring branches. In our view
this makes it preferable in certain circumstances tc concentrate external
assistance on highly capital-intensive branches, since such a concen
tration combines the advantages of, on the one hand, the most effective
transfer of modern techniques and technology obtained in large industrial
units and, on the other, the chain effect of the increased number of jobs
deriving from the modernizatior of small and medium-scale enterprises
created through the national effort.

Industrialization must slso be promoted bucause rapid industrial pro-
duction is essential for the success of agricultural development pro-
grammes, which are curreatly given top priority by many developing coum
tries in order to meet cheir food needs as quickly as possible. Whatever
agricuitural development strategy is chosen by a country, the most com
prehensive mobilizatioa of internal resources for solving the problem of
foud supply ss a matter of priority camnot be achieved without the
creation and development of branches of industry oriented towards the
nceds of agriculture. 1In the majority of developing countries much of the
land, which is already subject to linitations because of natural factors,
cannot be cultivated without large-scale irrigation and impruvement works
and the use of fertilizers and chemical products to protect the plants.
This requires a technical infrastructure, Even in the most advanced third
world countries, there is & lack of rsgricultural machinery and tools,
fertilizers and chemical products for protecting plants, most of which are
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imported, thus placing a further burden on already unfavourable balances
of payments. Mineral fertilizer factories with a total capacity of
approximately 2 million tonnes have been built in developing countries
with the assistance of CMEA countries. These imclude such major enter-
prises as the following: a nitrogenous fertilizer factory at
Mazar-i-Sharif, which has an annual capacity of 110,000 tonnes and is the
outcome of co-operation between the USSR and Afghanistan; two factories in
Syria producing triple superphosphate with an annual capacity of 450,000
tonnes, built with the participation of Romania; a nitrate fertilizer
factory in Syria, the construction of which involved the co-operation of
USSR and Czechoslovak organizations together with Italian companies; and a
triple superphosphate factory in Turkey, with a capacity of 220,000 tonnes
per annum, and a phosphorous concentrates factory in Egypt, with an annual
capacity of 660,000 tonnes, both built in co-operation with Romani a.8/

The creation or expansion, in co-operation with CMEA countries, of
enterprises engaged in the manufacture and assembly of tractors, agri-
cultural machinery and tools is also important for the development of the
infrastructure for agricultural production in developing countries. Such
enterprises have been built or are under construction in many developing
countries, including the fo-lowing: Brazil, Bumma, Democratic Kampuchea,
Ethiopia, Ghana, India, Ircq, Islamic Republic of Iran, Nepal, Pakistan,
Syrian Arab Republic and Zambia. When commissioned, they will provide the
agriculture of the partner countries with more than 80,000 additional
tractors per year, not counting other machinery including basic tools.

The growing role of industry in establishing an infrastructure and in
ensuring the growth of agricultural production is due, in particular, to
the adoption by developing countries in recent years of a policy aimed at
according priority to agro-industry. The importance attached to agro-
industry makes it possible to find a more sophisticated solution, taking
into account the socio-economic aspects of the development of villages, to
the complex problem of raising agricultural production in order to provide
the population with sufficient food and national industry with raw
materials and also to expand export potential,

To ensure the success of industrialization and to speed up the pace
of economic development it is necessary to create favourable conditions at
both the national and international levels, and to introduce a strategy
which makes the best use of the internal and external factors of in
dustrial development. It should be particularly stressed that tinis is a
long-term strategy, since current measures and criteria regarding in
dustrial development will not always be valid. Only over the long term
will it be possible to determine the real effect of the creation and
development of the industrial infrastructure, including ite implications
for national economic growth and social progress and for the international
division of labour.

The countries with centrally planned economies, guided by their
fruitful experience of industrialization and of 25 years of industrial
co~operation with developing countries, and taking «s their premise the
need for industrialization as the basis for balanced economic development,
have set out their long-term view of the industrialization of the third
world, which they see as a socio-economic phenomenon requiring an inte-
grated approach. Their basic aims - socio~economic and technical pro-
gress, guaranteed employment, improvement of the living standard of the
masses of the population and the abolition of exploitation by foreign
capital - were set forth at the Third General Converence of UNIDO, held at
New Delhi in Pebruary 1980, The long-term strategy advocated by the
centrally planned economies is principally designed to ineet the require-
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ments for self-sufficient economic development, to ensure high growth
rates, particularly in the agricultural sector, anu to solve the food
problem. One of the most important aspects of the strategy is the
creation and development of national scientific and technical potential
and the training of specialists. Determining the social aspects of
industrialization is an integral part of the strategy.

The centrally planned economies believe that foreign assistance, how-
ever important it may be, still does not create the conditions for rapid
economic development and for radical changes in the economic structure,
vwhich can only come about through 2 combination of internal and external
efforts, in which the flow of financial and material resources from abroad
helps to mobilize national resources on behalf of the people as a whole
and to exploit those resources in a more rational mamner. Merely stepping
up the pace of industrial production, without accompanving soclc-economic
reforms, will not serve to lessen inequality in the distribution of
national wealth, nor will it improve the lot of the population at large or
increase employment. The idea of a link between high growth rates and
socio-economic reforms in developing countries has also been reflected in

the International Development Strategy for the Third United Nations
Development Decade.

A reorganization of the structure of the economy and an improvement
in the situation of the population at large requires a package of measures
involving government participation. The role of the public sector and
national plamning is growing, due to the tense socio-economic situation in
the third world and worsening contradictions ir the external economic
sectcr.

While there is fruitful co-operation with private companies in a
number of cases, co-operation between CMEA and developing countries con-
centrates on the public sector, which, in a diversifiec economy, offers
the best opportunities for mobilizing national resources in order to
achieve major economic objectives. It is the most effective means of
transforming outdeted structures into a modern system of production and of
establishing an independent national economy. In 1981 more than 5,000
industrial and other plants had been built or were under construction in
developing countries, primarily in the public sector, with the assistance
of CMEA countries./ 1In a nurber of developing countries the plants
concerned form the nucleus of the public sector. They are responsible for
a substantial share of production, an appreciable increase in jobs and a
considerable growth in budgetary income. For example, more than 70 enter-
prises built with the assistance of the USSR in the public sector in India
annually produce approximately 40 per cent of its steel, extract 50 per
cent and refine 30 per cent of its petroleum, manufacture much of the
heavy equipment uscd in the metallurgical and ene sectors, and generate
more than 20 per cent of its electrical emergy.— In 1979 industrial
plants built with the assistance of the USSR in Afghanistan accounted for
60 per cent of production in the public sector and approximstely 35 per
cent of industrial production.-l—l/ In Egypt, where the public sector,
established during the period of expanding co-operation with the centrally
planned economies, maintained a strong position in industry, and the cost
of products from plants set up with the assistance of the USSR in the
industrial and energy sectors represented around 9 per cent of industrial
production in the public sector in 1977, While average profits in the
national industry were slightly more than 5 per cent, in the USSR-Egyptian
co-operative enterprises they were almost 22 per cent. The profit from
enterprises built with the assiatance of the USSR represented wore than a
third of the total profits from all the national industrial enterprises in

Egypt .12/




- 64 -

Given the operational difficulties faced by national enterprises in
developing countries, not all of them can be equally profitable. Prof-
itability, however, is not the sole criterion of efficiemncy in the public
sector, although it is one of the most important., The temporary abandon-
ment of the principle of economic return does seem to provide a justi-
fication for underestimating the role of the public sector, which is an
essential regulator of balanced economic growth. Furthermore, as pro-
duction experience builds up, as trained specialists become more numerous
and techniques and technologies from abroad are assimilated, enterprises
in the public sector which were not profitable in the early stages of
operation usually improve their performance and become profitable.

The aim of the strategy of industrial co-operation by centrally
planned economies with developing countries is to help the latter to set
up a rational and modern economic systam capable of achieving sustained
growth, taking into account che specific conditions and particular
features of the developing country. The integrated development strategy,
which incorporates the advantages of models that dispense with imported
products and are geared to exports, differs radically f »m those models in
that it enables the most serious development problems to be solved by
linking medium- and long-term goals with economic development and sccial
progress, while wmaking maximum use of both internzl and external
resources. The main features of the integrated strategy involve the
creation of a modern economic structure adapted to the specific conditions
of each country, the construction of sectoral and territorial production
aggregates (industrial and agro-industrial), the establishment of a8 scien—
tific and technical infrastructure and of effective national education and
specialist training systems, and the intensified participation of the
least developed countries in international industrial specialization and
in co-production and scientific and technical exchange. Implementation of
the long-term economic development strategy would establish an effective
material basis for strengthening the national sovereignty of developing
countries and help them to Barticipate actively in world economic
relations on an equal footing._/ The setting-up of modern aggregates
incorporating ancillary technical enterprises prcvides the opportunity for
a more rational use of investments and for control of resources and raw
materials. This will ultimately lead to more rapid economic development.
Large-scale industrial aggregates generally have their own research and
development departments which enable them to make more effective use of
technical know-how and production experience and to disseminate it
throughout an ent ire group of related sectors and enterprises. The inte-
grated strategy of industrial development and co-operation with foreign
countries provides a more consistent approach to all economic initiatives
while taking into account their social implications,

The economic planning of CMEA countries places the long-term
industria. co-operation between centrally planned economies and developing
countries on a stable basis which is not dependent on short-term economic
considerations, The new industrial capacities established through the
assistance of CMEA countries form an integral part of the national in-
dustrial development plans and programmes, The contribution made by CMEA
countries to basic industries (metallurgy, energy, manufacture of heavy
machinery and power-generating equipment, geological prospecting, ore
mining, the food and textile industries) facilitates an integrated
solution of social problems, thus benefiting the majority of the popu-
lation and not merely the élite. Of 280 projects executed in Africa with
the assistance of the USSR, 100 were of an industrial nature, including 24
electricity-generating stations, 15 industrial enterprises in the iron and
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steel, metallurgical and mining sectors, eight projects relating to the
petroleum and gas industry, 26 in metal wachining and repairs, and 14 .
enterprises in the foodstuffs industry .14/

In the context of international co-operation, the USSR sees the task
of national planning as consisting of, on the one hand, a combination of
the industrial projects included in development plans and programmes and
executed with external assistance, and, on the other, the construction,
through domestic in‘tiative, of small and mediumscale enterprises which
are interconnected either in a single techmological cycle or horizom
tally. This approach helps to ensure that industrial co-operation is
directed primarily towards meeting domestic needs while maintaining a
stable division of labour and increasing the proportion of manufactured
and finished products in the exports of developing countries. 1In 1979,
firished industrial products and food products represented almost 32 per
cent of USSR imports from developing countries, while for certain
countries this figure was much higher, reaching 90 per cent and above.—<

The practice of co-operation on a basis of compensation and of
assisting, within the framework of intergovernmental agreements, in the
establishment of enterprises producing partly for export - a practice that
has become more widespread in recent years - has contributed to the in-
crease in industrial exports from developing countries to centrally
planned economies., Tn the period 1976 to 1980 alone, enterprises
established with the assistance of the USSR delivered to the USSR finished
products valued at 2.8 billion roubles.16/

The purpose of this article is to outline some of the principles
governing industrial co-operation between CMEA and developing countries.
Problems relating to international co-operation in industry and its role
in the industrial development strategy of developing countries and in
their general socio—economic development are regarded as crucial both
within developing countries and at international level, and remain for the
most part unresolved. For this reason, a wide-ranging discussion of
questions concerning the strategy, methods, forms and direction of in-
dustrial co-operation could not fail to be of value.
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PATTERNS AND in2SFECTS FOR EAST-SOUTH TRADE IN THE 1980s

UNIDO secretariat

Introduction

in order to assess the pruspects for the developmeat of the foreign
trade of the European members of the Council for Mutual Ecoromic Assist-
ance (CMEA)* in the 1980s, this paper first briefly summarizes the charac-
teristics oi the trade flows during th2 19708 and ther exsmines the avail-
able data on the planned development of exports and imports during the
period 1981-1985. This is followed by an outline of a number of features
of the pattern of trade flows of CMEA countries aud an analysis of the
trends obsorved. The paper then examines a scenario for CMEA trade as a
whole for the 1980s. Against this background, an Eastern European
scenario for East-Sovth trade is presented and tnen a scenario for East-
South trade within the framework of accelerated industrialization in
developing countries. The paper ends with conrlusions on thke challenges
ard potential for expanded East-South trade in the 1980s.

The development of (MEA foreign tvade

The general pattern cf dese opment of CMEA exports to developing
countries during the 1970s was a very rapid growth, with oxports to devel-
oped countries rising slightly more rapidly from 1971 to 1975 and less
rapidly over 1976 to 1980, Exports to other Eu-opean CMEA countries cn
the other hand grew somewhat more -lowly than ron-CMEA trade from 1971 to
1975. and over one third slower from 1976 to 1980.

For CMEA imports from developing ccuntries, growth was initially very
rapid, and then slowed down considerably, but 3till remainred higher than
for any country grouping during the period 1976-1980. Imports from devel-
oped countries initislly grew ever faster, and then fell more quickly,
chan imports from devaloping countries, while imports from other centrally
planned economjes grew at the same rate as exports, which in turn was the
lowest of all country groupings. Data in value terms for the period 1970
*hrough 1980 are given in table 1, but data on East-~South trade flows in
volume terms &re not available.

Exsmining East-South trade flows at the one-digit Standard Inter-
national Trade Classification (SITC) level, the brcad picture of the com
modity structure of East-Scuth trude in manufactures, though subject to
fluctuations, remained essentially unchanged duriag the 19708, There is,
however. a very importaat difference in the nature of trads flows in
machinery and transport equipment (SITC 7) and in manufectured goods clas-
sified by material and miscellaneous manufacturec goods (SITC 6 and 8,
respectively). In the cese of the former flows, the share in Eastern
exports (to the South) is spproximately 60 per cent and in Southern ex—
ports to the East just 1-5 per cent, whereas the two latter flows taken

*Unl:ss otherwise specified, throughout this document the terus
"European CMZA", "CMEA", ani the "East" are synonymous, and refer to
Bulgaria, Czechoslovekia, the German Democratic Republic, Hungary, Poland,
Romania and the Union of Soviet Socialist Republics,




Table 1,

Foreign trade of “he socialist countrie. of Eastern Europe, 1970-1980
(Millions of dollars f.o.b.)

Rate of chauge over
previous year

Aver.ge annual
growth rate

{percentage) (percentage)
Value 1970~ 1975-
Item 570 975 1977 1978 79 1980 1975 1980 1977 1978 1979 1980
Destination Exports
World 30 895 75 720 99 786 112 415 135 300 155 615 19,7 15,5 7.7 12.7 20,4 15.0
Developed market-economy countries 6 774 19 387 24 848 27 362 38 095 44 856 23.5 18.3 9.1 10,1 39.2 12,7
Developing coun.ries 4 754 12 404 17 015 20 171 23 180 30 069 21,0 19.4 27.3 18.5 14,9 29,7
Socialist countries of Eastern Europe 18 363 42 075 52 805 61 887 70 225 76 393 18,1 12.6 13.8 17.2 13.4 8.8
Origin Imports
World 30 177 86 632 100 266 117 364 133 502 150 805  23.3 11,8 9.2 17.0 12.8 13.0
Developed market-economy countries 7 800 30 580 32 502 36 763 44 640 49 786 31,2 10.2 -1.6 13.1 21.4 11,5
Developing countries 3493 111372 13 328 15 109 17 195 23 918 26.0 16.1 13.0 13 4 13.8 39,1
Socislist countries of Fastern Europe 18 393 42 426 52 781 63 422 69 395 77 098 18.2 12.6 15.2 20.1 9.4 11.1
Destination and origin Turnover
World 61 072 161 362 200 052 229 780 268 802 306 420 21.4 13,6 13.3 4.9 17.0 14,0
Developed market-economy count.ies 14 574 49 967 57 350 64 125 82 735 94 640 28.0 13.7 2.8 11.8 29.0 14,4
Developing countries 8 247 23 176 30 343 35 280 40 175 53 987 23,9 17.9 20.9 16.3 14 .4 33.7
Socialist countries of Eastern Europe 36 756 84 SO 105 586 125 310 139 620 153 491 18.1 12.6 14.5 18,6 11.4 9.9

Source:

TD/B/859/Add.1 (from national statistics of the socialist countries of Eastern Europe).
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together make up under 30 per cent of Fastern exports to the South but
80-90 per cent of manufactured exports from the South to the East. Since
SITC 6 and 8 include goods of a lower degree of processing and goods of a
lower level of technology than SITC 7, this indicates that the commodity
composition of exports of manufactures from the South to the East is less
developed as compared with total manufacturing exports of the South,
whereas the commodity structure of manufactured exports from the East to
the South is more developed than that of total Eastern exports of manu-
factures, L

The limited data on foreign trade plans for 1981-1985 contained in
table 2 clearly shows that, with the exception of only the German Demo—
cratic Republic, the planned average annual growth rates in total roreign
trade are markedly lower than the rates attained over the last half of the
1970s or in 1980. This 1is particularly notable in the case of
Czechoslovakia ~ a country which some suggest~/ 1is actually in a par-
ticularly favourable position for expanding its exports to developing
countries - and the Soviet Union, where the p’anned growth rates are less
than half thosz sttained during the period 1976-1980. This in turn means

that East-South trade flows will remain a fraction of West-South trade
flows.

It is important to note, however, that foreign trade is one element
in a planned economy that is difficult to plan in value tems. The
experience of the 1976-1980 period in the CMEA countries was that, in
general, exports grew more slowly than planned and imports mwore rapidly.
This can in turn perhaps be tied, on the expnrt side, both to economic
difficulties and increased competition (particularly from newly indus-
trializing countries (NICs) and from the countries of southern Europe) in
developed market economies, and, on the import side, to the ready availa-
bility of external credit. The former sidz of this relationship at least
may well repeat itself during the first half of the 1980s, suggesting the
possibility of a lower than planned growth of exports. Import growth canm—
not, however, be expected to be stimulated by an easy availability of
credit, but rather constrained by the debt servicing burden and unfavour-
able developments in the terms of trade.

The role of foreign trade in the CMEA

An assessme.t of the prospects for the trade of the European CMEA
countries with developed market economies and with developing countries
must start from a number of considerations regarding the nature of foreigr
trade in the CMEA. The first is the general nature of the role of foreign
trade in a planned economy of the type characteristic for the European
CMEA countries., In this case foreign trade is primarily seen as an equi-
librating mechanism for meeting the excess demand generated when the eco-
nomic plans prescribe input ievels for production of intermediate goods or
products for final demand which exceed the levels available in the
domestic economy.

The second, and 2llied, guiding principle is that the Eastern eco-
nomies should not become too dependent on imports from outside the CMEA.
This primacy on security of supply leads the planners to risk avoidance
patterns of behaviour, which in turn constrain the level of participation
in international trada. The third role for foreign trade comes into play
vhen levels of production that have been planned are not attained. Then
foreign trade can play a lubricating role and fill the gaps between the
planned and actual levels of production.




Table 2, Foreign trade plans and performance in the socialist countries
of Eastern Europe
(Percentage increase over preceeding year)

®lanned
annual
1976 1977 1978 1979 1980 average
Country Actual Plan Actual 1981-1985
Bulgaria
Exports 14.5 15.8 10.4 15.4 a/ 16.3 a/
Imports 3.8 11.5 12.2 7.4 7.52 11.7 7.0=
Czechoslovakia
Exports 11.8 134 14 .6 10.3 19.5
Imports 10.4 11,8 7.7 11.3 6.68/ 7.6 4.6b/
German Democrati~z Republic )
Exports 9.9 13.0
Imports 4.0 7.0 1.8 120  12.08 10.3 11.2¢/ ?‘
Hunga
Exports 8.0 16.5 0.9 17.0 a/ 9.3 6.6
Imports 4.0 16.2 12.6 3.0 5.5= 6.5 3.4
Poland
Exports 7.1 11.4 9.8 12.2 a/ 7.6
Imports 10.4 5.5 4.7 6.3 9.1= 10.9 .
Romania
Exports 14.9 14 .6 5.7 18.0 a/ 25.8 a/
Imports 4.1 15.1 1.6  20.1 14.82 20.9  8.3-9.52
USSR
Exports 16.6 18.7 7.2 18.9 18.4
Imports 7.8 4.7 1.8 9.6 4.78/ 18.8 7.08/

Source: TD/B/B59 (from national statistics of the socialist countries of Eastern Europe).
a/ Total trade turnover.

b/ Trade with CMEA member countries,

-4 Viemmmba Aanle




- 71 -

The fourth consideration is the fact that the planned economies of
the CMEA countries, and particularly their international financial
systems, are not fully integrated into the international monetary system,
and in particular the fact that only the Hungarian forint approximates a
convert ible currency. Finally, foreign trade ~- and here ore is par-
ticularly referring to trade with developed market economies - 1s Seen as
a means of injecting technological progress into the domestic economic
system and for boosting the weaker sectors of the economy generally.

On the basis of an examination of the historical data on trade flows
between the CMEA countries aud other countiies, and in light of the nature
of the foreign trade system characterizing these countries, it is possible
to hypothesize that for domestically produced goods that are potential
exports there was a rough hierarchy of markets which, while not holding
for all goods at all periods, nevertheless appears as a leitmotiv in the
marketing of CMEA export goods., First, goods which were potential exports
to developed market economies were exported to earn hard currency on
Western markets, in intra-CMEA trade, or or the markets of the South. The
exports were subject to the constraint that an absolute minimum level of
domestic demand, reiated to the minimum needed for subsistence and to
insuring minimal levels of performamce of the labour force, had to be
met. But this constraint was very lax and set low enough to make it
generally inoperative.

For goods which were not objects of potential domestic private con-
sumption, such as industrial machinery and equipment, as much was first
sold for hard currency as possible and then used to acquire goods which
potential seilers were not willing to trade for less marketable goods
(such as incremental increases in o0il and gas deliveries from the Sovie:
Union to the smaller Eastern European countries)., The residual of such
goods was then allocated among the home market, intra-CMEA trade, and

trade with the South according to existing long-term plans and trade
agreements.

For agricultural products and consumer goods, the larger share of the
residual was devoted to reducing the excess demand on the home market.
Part icularly when it included agricultural goods, a small share of this
residual was often retained for export to other CMEA countries (including
non-European CMEA countries}. Though small, this residual was not un-
important. The Soviet Union, for example, often maintained the value of
this small residual even when it meant importing the agricultural goods
required to do so.

As a general rule, then, exports to the South came fifth in the
hierarchy, after satisfying the minimum needs of the population, providing
exports to developed market economies, meeting the above-subsistence needs
of the domestic population, and supplying other CMEA countries, There
were, however, two major excepticns to this pattern, and these came into
existence whenever the South either paid in hard curremcy or supplied
energy or other raw materials in payment for imports from the East. In
these cases the priority of trade with tne South rose markedly.

Given these features of the foreign trade system of CMFA countries,
the resulting implications for the pattern of foreign trede that may be
expected in future can be drawn. First, because of a common economic -
and particularly international financial - system that is differentiated
from the system under which the vast majority of international trade and
financial transactions take place, the share of intra-CMEA trade in total
trade flows is very high. This share has, however, been fallirg, and can
be expected to continue to show a decreasing trend over the 19803.2/
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Secondly, the intra-CMEA flows are planred over the mediumterm (and
hence for a market that is only open at certain times for certain pro-
ducts) and increasing imporance 1s being given to long-term plans for
intra-CMEA specialization in production and trade during the 1980s, in
particular the framewor.. of the long-term programmes. This in turn will
further reduce the flexibility in trade between the CMEA and other groups
of countries.

Thirdly, the equilibrating nature of the foreign trade system leads
to the concentration on raw materials and fuels in trade witk developing
countries and the consequent reductio: in the share of manufactured im
ports, a feature which planners in the CMEA countries have indicated will
be retained over the mediumterm,% This 1is the reason why, when
examining data on the world flow of manufactures, the only case where one
does not notice a substantial flow of manufactures in all directions and
between all country groupings besides the very low level of manufactured
exports from OPEC is that of manufactured exports from the South to the
East (see tables 3-5 below).

Fourthly, the increasing importance being given in the 1981-1985
plans to capital-intensive (as opposed to labour-intensive) methods of
production means that the high priority given to the import of high tech-
nology imports from developed market economies will have to be continued,
though under appreciably tighter financial constraints. As a recent UNIDO
study pointed out,2’/ this feature of CMEA-trade will also be retained,
but at a reduced level, even under the vpressure of very heavy external
debt as in Poland.

Because production in many areas in several CMEA countries is be-
coming increasingly capital-intensive, the East would gain appreciably
from increased imports of highly labour-in*tensive products. For the
smaller Eastern European countries the same would hold for highly raw-
material-intensive products. But this greater degree of participation in
international trade is inhibited by, among other factors, the reluctance
to incur the greater degree of potential risk the CMEA countries associate
with higher import dependemnce.

Fifthly, CMEA trade, like CMEA foreign aid, 1is very highly con-
centrated among developing countries., Thus, trade with Cuba dominates
European CMEA trade with Latin America, trade with Viet Nam dominates
trade with South-East Asia, and trade with Yugoslavia dominates trade with
Mediterranean countries. When one excludes trade with the non-European
developing countrirs which are members of the CMEA (for example, Viet
Nam), as well a3 with Yugoslavia, trade with other developing countries is
even more concenfrated. If Cuba 1is excluded, Argentina and Brazil ac-
counted for 83 per cent of Soviet-Latin American trade turnover in 1979,

In trade in manufactures the pattern is even more comcenirated:
Yugoslavia accounted for 48 per cent of all exports of manufactured goods
from the South to the East in 1979, Trading with large developing coun
tries such as Brazil or India, is clearly a preference of the CMEA, and
can be associated with the security of supply argument above, along with,
at least in the case of India, political considerations., The evidence
from a number of UNIDO studies is that there is no reason to expect this
pattern to change during the early 1980s.

A final feature relating to trade with the South is the role of his-
torical tradition in determining the pattern of trade flows, and, specifi-
cally, the lack of a s:rong traditicu on the part of the CMA and develop~
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ing countri>s. Psychological factors on both side. may also contribute to
keeping these trade flows at a low level, a state of affairs engendered by
the lack of a strong historical tradition of contact.

Prospects for East-South trade

In the exports of developing countries te the CMEA, agricultural pro-
ducts dominate, followed by fuels and then by crude materials, with the
share of manufactures being small and actually decreasing (from 9.6 per
cent of total CMA manufactured exports of the South in 1970 to 4.8 per
cent in 1979).% 1In expcrts cf the South excluding Yugoslavia and the
nomr-European CMEA, the percentage of manufactured erports going to the
East actually fell to as little as 1.3 per cent at the end of the 1970s,
though for the nomEuropean CMEA it was as high as 17.5, and for
Yugoslavia 43,8 per cent.

Looked at from arother perspective, 61.3 per cent of total CMEA
imports in 1979 were manufactured imports, whereas only 8.4 per cent of
CMEA imports from developing countries were manufactures. For an import-
ant trading partner like Brazil, therefore, of $975 million in total ex
ports to the European CMEA in 1979, only 566 million were manufactured
goods. The data suggest that the most difficult challenge to East-South
trade relations in the 1980s will be ihe attempt of developing countries
to increase the share of such cxports to CMEA countries (see table 3).

A constant feature of East-South trade is that manufactured goods
dominate the imports of developing countries from the CMEA, as do the imr
ports of developing countries from developed market economies. As a per-
centage of the to%al manufactured exports of the East, the distribution of
these flows remained roughly constant during the 1970s, with one-seventh
accounted for by exports to Yugoslavia and slightly less than one-fifth by
exports to the centraliy planned economies of Asia (see tatle 4). The
reiative constancy of these flows stands in marked contrast to the chang-
ing compesition of manufactured exports from the South to the East just
mentioned above, suggesting that the East's objective of long~term stabil-
ity has been attained much more in manufactured exports than in manu-
factured imports.

The problem is all the more complex, and all the more important from
the point of view of efforts at international industrial restructuring,
because many of the potential exports of the developing countries to the
CMA (such as clothing, leather gcods, carpets, metal goods, wood pro-
ducts, simple eiectronic products and some steels) are also proudcts in
which the CMEA countries are direct competitors nf developing countries.
But because of the tendency towards increasing restrictions on the import
of suchk goods by developing countries into developed market economies, the
CMEA market is crucial for the expansion of exports of these products.

*For comparison, the share of fuel exports in the total exports of
the South to the East rose from 2.0 per cent in 1970 to 16.6 per cent in
1979, while the share of crude materials (excluding fuels, oiis and fats)
fell from 27.4 to 14.2 per cent.




Table 3, Manufezctured exports from the South to the Ellt_!/

Manufactured exports from Manufactured exports from Manufactured exports from other
Manufactured exports from the centul}y planned economies Yugoslavia to the European developing countries to the
South to the European CMEA of As_i_:'i to the European CMEA CMEA Furopean CMEA
Valued/ Value Value Value
(millions (millions Percentage of total (millions Percentage of total (millions Percentage of total
of Percentage of total of manufactured exports of manufactured exports of manufactured exports
dollars) manufactured exports dollars) from the South tc the dollars) from the South to the dollars) from the South to the
Year (1) of the South (11) European CMEA (111) European CMEA (1V) European CMIA
1970 113 9.6 266 23.9 392 35,2 455 40.9
1921 1292 9.6 306 23,7 502 38.9 484 37.5
1972 1533 8.7 349 22.8 558 36,4 626 40,8
1973 1 862 6.9 444 23.9 726 39.0 692 37.2
192 2 472 6.8 524 21.2 1079 43,7 869 15,2
1975 2 817 7.1 606 21.5 1 108 393 1 103 39,2
1976 3372 6.8 704 21.0 1 640 49,0 1 003 30.0
1977 3 458 6.0 818 23.7 1 537 44,5 1 101 31.8
1978 4 171 5.6 1079 25.9 1 935 6.4 1 157 27,7
1979 45N 4.8 1 262 27.6 2 199 48,11 1110 24,3

Sources: For Yugoslavia: United Nations, Commodity Trade Statistics, 1970-1979; for other country groupings:
Bulletin of Statiatics, August 1976, June 1978 and May 1981.

o/ SITC S5+ 6+7+8-~68.
® 1= 11 ¢ 111 « 1V,

/ Centrally planned economies of Asia include China, Mongolia, the Republic of Korea and Viet Nam,

in

United Nations, Monthly
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Table 4. Manufactured exports from the East to the South

Manufactured exports from the Manufactured exports from Manufactured exports from the
Manufactured exports from the Eurcpean CMEA to centrally the European CMEA to Furopean CMEA to other
European CMEA to the South planned economies of Asia Yugoslavia developing countries
Value Jalue Value Value
(mill ons Percentage of total (millions Percentage of total (millions Percentage of total (millions Percentage of total
of manufactured exports of manufactured exports of manufactured exports of manufactured exports
dollars) of the European dollars) from the European dollars) from European CMEA dollars) from the European
Year (1) CMEA (11) CMEA to the South (111) to the South awv) CMEA to the South
19720 3 435 19.0 710 20.7 403 11,7 ? 322 67.6
1971 3 662 18.6 772 ’1.1 536 14,6 2 354 64,3
1972 4 0720 16.8 933 22,9 504 12,4 2 633 64,7
1973 4 826 15.8 1 052 21.8 608 12.6 3 166 65.%
1924 6 376 17.8 1 203 18,9 848 13.3 4 325 67.8
1975 7 an 18.0 1 438 18.3 1 108 14,1 5 325 67.7
1976 8 609 18.4 1 645 19.1 1129 13.1 5 835 67.8
1977 9 595 17.9 1 662 17.3 1 360 4.2 6 573 68.5
19728 11 25C 18.0 2 085 18,5 1 622 14,4 7 543 67.0
1979 13 828 15.3 2 603 18.9 1923 4.1 9272 67.1

Notes and sources: See table 3.

-_(’L-
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The country-specific outlook

If the trade of the individual Eastern European countries is examr
ined, the most notable feature in the share of developing country exports
to the imports from CMEA countries is found tc be the marked growth in
Romanian imports from developing countries. From a share of 8.6 per cent
in the total imports of Romania in 1970 (and a value of $169 million),
imports from developing countries rose to a share of 32.6 per cent in 1980
(and a value of $4,298 million) (see table 5). This partly reflects the
rise in world oil prices for Romanian imported oil, and even though the
country is attempting to increase imports of lower-pricea Soviet oil, the
trend can be expected to continue. Romania financed the increase in the
value of imports from developing countries partly by reducing imports from
developed market economies, but also by sharply increasing its borrowings
from those economies. The dampening effect of the resulting debt repay-
ment will clearly continue to hold down imports of manufactured goods from
developing countries into Romania over the medium term.

Up to 1979 Czechoslovakia and Bulgaria had been successful in holding
the growth rate of imports from developing countries below that of total
imports, as part of an attempt to maximize their trade surplus in East-
South trade in order to help finance deficits 1in trade with developed
market economies. In both cases the policy of maximizing trade surpluses
in trade with developing countri:s is matched by policies of minimizing
trade deficits in trade with developed countries by reducing or keeping
constant the growth rates of imports from developed countries.

The clear policy of Bulgaria, in attempting to reduce the growth of
its debt, which on a per capita basis is the highest in the CMEA, and of
Czechoslovakia, in refusing to allow its indebtedness to grow excessively,
can be expected to continue throughout the 1980s, thus ruling out sharp
expansions in the share of manufactured imports from developing coun-
tries. On the export side, exports of technologically intensive indus-
trial machinery and equipment to developing countries are planned to play
a particularly important role in Czechoslovakia,Z Czechoslovak plan-
ners argue that such prospects are strengthened by the fact that the coun-
try already has established very strong trade ties in products of this
kind with develnping countries such as Brazil, Egypt, India, Iraq, the
Islamic Republic of Iran and the Syrian Arab Republic.

For Hungary and the German Democratic Republic the value of annual
trade flows with developing countries was roughly in balance during the
19708, with only small surpluses for the CMEA countries in most years,
The trend data for the German Democratic Republic do not give grounds for
suggesting a major increase in its level of trade (its share of trade with
developing countries is the lowest of all CMEA countries), while the data

suggest a much stronger increasing trend in Hungarian imports from devel-
opilng countries,

Poland is the exception among Eastern European countries, in that imr-
ports from developing countries have in recent years exceeded exports to
those countries, Due to the severe balance of payments problems and the
net foreign debt to developed market economies of over $22 billion, the
new stabilization plan of Poland aims at limiting imports primarily to
crucial raw materials, spare parts, equipmert, and agricultural products,
abandoning high-import-content investment projgcts, and reselling
machinery and equipment ordered for such projectl.—/ This in turn sug-
gests that prospects for non-critical manufactured imports from developing
countries during the 1980s will be dim.




Table 5. Geographical distribution of foreign trade of the socialist countries of Eastern Europe, 1970-1980
(Millions of dollars f.o0.b.)
Exports Imports
Country 1570 1975 1578 1979 1380 v 1973 1578 19791980
Bulgaria
Total trade breakdown 2 004 4 682 7 557 8 425 9 800 1 831 5 398 7 7:8 8 09} 9 041
Developing countries 187 649 1 067 1 103 1 561 138 362 439 493 568
Percentage of total 9.3 13.9 1%.1 13,1 15.9 7.5 6.7 S.7 6.1 6.3
Developed market economy
countries 285 476 781 133 1 655 350 1 289 1176 1 258 1 558
Percentage of total 16.2 10.1 10.3 15.9 16.9 19.1 23.9 15.2 15.5 17.2
Socialist countiies 1 532 3 559 5 709 5 985 6 584 1 34) 3 47 6 113 6 340 6 914
Percentage of total 76.5 76.0 15.6 71.0 67.2 3.4 69.4 79.1 78.4 76.5
Czechoslovakia
Total trade breakdown 3 792 7 814 10 655 13 198 15 766 3 695 8 495 11 403 14 252 15 340
Developing countries 510 1 009 1 249 153 2 324 378 819 893 1 143 1 387
Perc entage of total 12.4 12.9 11.7 11.6 6.7 10.2 9.6 7.8 8.0 9.0
Developed market economy
countries 782 1 563 1 986 2 696 3 600 916 2 098 2 67 3 483 3 809
Percentage of total 20.6 20.0 18.6 20.4 22.8 24.8 24.7 23.5 24,4 24,8
Socialist countries 2 499 5 242 7420 8 M 9 852 2 401 5 578 7 836 9 626 10 143
Percentage of total 66.0 67.1 69.7 68.0 62,5 65.0 65.7 68.7 67.6 66.1
German Democratic Republic
Total trade breakdown 4 581 10 088 13 267 15 063 . 4 847 11 290 % 572 16 214 .e
Developing countries 340 770 1 194 1 310 .o 291 789 1137 1 103 .o
Perc entage of total 1.4 7.6 9.0 8.7 6.0 7.0 7.8 6.8
Developed market economy
countries 1 003 2 263 2 614 3134 . 1295 3 281 3 715 4 994 .
Percentage of total 21.9 22.4 19.7 20.8 26.7 29.0 25.5 30.8
Socialist countries 3 238 7 0SS 9 459 10 619 . 3 261 7T 220 9 720 10 117
Percentage of totsl 70.7 70.0 71.2 70.5 67.3 64,0 66.7 62.4
Rungaryd/
Total trade breakdown 2317 4 189 6 345 7 939 8 677 2 505 5 573 7 902 B8 674 9 235
Developing countries 208 577 886 1 041 1 154 246 616 846 938 1 108
Percentage of total 9.0 13.8 14.0 13.1 13.3 9.8 11.0 10.7 10.8 12.0

_LL '’
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Table 5 (cont'd)

Exports Imports
Country 1970 1975 1978 1979 1980 1970 1975 1978 1979 1980
Developed market economy
countries 627 1 368 1 928 2 642 3 046 673 1 917 3 042 332 3 nz
Percentage of total 2.0 22,7 30.4 33.3 33,1 26.9 34,4 38.5 38.3 40.2
Socialist countries 1 482 2 244 3 531 4 256 4 477 1 586 3 0460 4 014 4 413 4 414
Percentage of total 64.0 53.5 55.6 53.6 51.¢ 61,3 54.6 50.8 50.9 47.8
Poland
Total trade breakdown 3 548 10 289 14 114 16 249 16 800 3 607 12 545 16 089 17 S84 18 870
Developing countries 326 1 083 1 440 1 665 2 062 260 802 1 207 1 847 2 226
Percentage of total 9.2 10.5 10.2 10.2 12.3 7.2 6.4 7.5 10.5 11.8
Developed market economy
countries 1 024 3 278 4 418 5 070 5 723 938 6 199 6 452 6 541 6 472
Percentage of total 28.9 31.9 31.3 31.2 34.0 26,0 49.4 40.1 37.2 34.3
Socialist countries 2 198 5928 8 256 9 514 9 015 2 408 5 S44 B 430 9 196 10 172
Percentage of total 61.9 57.6 58.5 58.6 53.7 66.8 44,2 52.4 52.3 53.9
Romania
Total trade breakdown 1 851 5 341 8 077 9 724 12 230 1 960 5 342 8 910 10 916 13 200
Developing countries 235 1115 1583 1 891 2 685 169 820 1 693 2 041 4 298
Percentage of total 12.7 20.9 19.6 19,5 22,0 8.6 15.4 19.0 18.7 32.6
Developed market economy
countries 596 1 873 2 722 3} 700 4 520 776 2 260 3475 4 694 4 148
Percentage of total 32.2 3s5.0 337 38.1 37.0 39.6 42.3 39.0 43,0 31.4
Socialist countries 1 020 2 304 3172 4 133 5 025 1 015 2 210 3 742 » 181 4 754
Percentage of total 55.1 43,1 46.7 42.5 41,0 51.8 41,3 42.0 38.3 36.0
USSR
Total trade breakdown 12 S00 33 228 52 400 64 701 76 630 11 732 36 989 50 760 57 171 68 619
Developing countries 2 948 7 201 12 752 14 648 16 818 2 011 7 164 8 894 9 63) 13 481
Percentage of total 23.0 21.6 24,3 22.6 22.0 17.1 19,4 17.5 16.7 19.7
Developed market economy
countries 2 456 8 568 12 913 19 515 25 045 2 852 13 536 16 229 20 1350 24 437
Percentage of total 19.2 25.7 24,17 30.2 32,7 24.3 36,6 32.0 35.2 35.6
Socialist countries 7 396 17 559 26 735 30 538 34 767 6 868 16 289 25 637 27 7190 30 701
Percentage of total 57.8 52.7 51.0 47.2 45.3 58.6 44,0 50.5 48,1 44,7

Source: TD/B/854/Add.1

a/ Imports c.i.f.

(from national statistics of the socialiat countries of Eastern

Europe).
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Data from the late 1970s show an uneven but decreasing trend in the
share of developing countries in exports and imports of the Soviet Union
during the 1980s, while the trend in the share of developing countries in
total imports of the Soviet Union show a steady and stronger decrease.
Indications of the possible commodity structure of trade can be gained by
noting that the most important growth point in imports of the Soviet Union
from developing countries is in the value of mineral fuels, while the his—
torical data suggest a decreasz in the share of, most importantly, non—
fuel inedible raw materials, followed by manufactures and then agri-
cultural products. In absolute tems, the value of Soviet imports of voth
agricultural goods and manufactures from developing countries rose during
the latter part of the 1970s, but fell in volume temms, whereas the impgrt
of raw matcerials minus fuels fel: in both value and volume temms.=
(See tables 5 and 6).

Data submitted by the Soviet Union to tne Economic Commission for
Europe suggest that the export pattern of the USSR is expected to stabi-
lize during the first half of the 1980s, with a decline in the share of
fuel and electric power in exports of the Soviet Union during the last
half of the 1980s and into the 1990s. The decrease of oil and oil pro-
ducts in its exports is planned to be offset by increased deliveries of
gas and electric power. On the import side, it is planned that the trade
pattern should remain steady, the only notable fluctuations being in
machinery and transport equipment, particularly for the construction of
ratural gas pipelires.*

The general outlook

With the exception of Poland and the USSR, the European CMEA coun—
tries are generally resource poor and, apart from Romania, they have
traditionally seen the Soviet Union as their most important supplier of

0oil and of raw materials. From the end of the 1970s it became clear that
the supplies of oil from the Soviet Union would not be sufficient to com
pletely meet the growing demand of the Eastern European couuntries for oil,
a view underlined by the fact that Soviet oil production fell by 15 per
cent in 1977, 6 per cent in 1978 and 15 per cent in 1979.8/  'This new
realization will be a crucial factor in shaping the relationship of these
countries with developing countries, particularly the oil-exporters,
during the 1980s.

The reasons that led to this situation are the fact that the price
the Eastern Europeans pay for their oil through the working of the five-
year moving average formula has progressively become closer to the world
market price, the nature of the quar:itative restrictions imposed by the
Soviet Union on oil exports, and the requirement imposed on the Eastern
Euroveans increasingly to participate in the investment cost required in
the Soviet Union for the production of oil from new, less favourably

*Data on the commodity breakdown of Soviet trade must, however, be
treated with caution, since official data is not published on the com
modity composition of approximately one-third of Soviet foreign trade
(predominantly commercially traded strategic items), Since much of the
export side of this latter trade flow is widely assumed to represent trade
in armaments, and since exports of armaments are increasing, their in-
clusion wvould increase both the share of manufactures in Soviet and
Eastern European exports to developing countries as well as the slope of
the trend line for the 1980s.
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Table 6. Cummodity

structure of trade of the USSR with selected developing countries
1978 and 1979

by SITC sections,
(Millions of dollars f.o.b.)

A. Exports
1977 1978 1979
Percentage Percentage Percentage
Item Value of total Value of total Value of total
Trade with world 44 580 52,400 64 701
Trade with daveloping countries 10 713 12 752 14 648
Breakdown by SITC Sections
(0) Food and live animals J€9 5.4 317 4.1 460 4.4
(1) Beverages and tobacco 0 0.0 0 0.0 0 0.0
{2) Crude materials, inedible,
except fuels 527 7.7 448 5.8 511 4.9
(3) Mineral fuels, lubricants
and related materials 1 683 24.6 1 768 22.9 3 006 28.8
(4) Animal and vegetable oils
and fats 48 0.7 46 0.6 73 0.7
(5) Chemicrls 178 2.6 177 2.3 198 1.9
(6) Manufactured goods classified
chiefly by material 411 6.0 455 5.9 501 4.8
(7) Machinery and transport
equipment 2 252 32.9 2 641 34.2 J 330 31.9
(8) Miscellaneous manufactured
articles 62 0.9 77 1.0 104 1.0
(9) Commodities and transactions
not class}fied according
to kind & 1 314 19.2 1 792 23.2 2 254 21.6
Total b/ 6 845 100.0 7 7122 100.0 10 439 100.0
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B. Imports

1977 1978 1979
Percentage Percentage Percentage
Item Va lua of total Value of total Value of total
Trade with world 40 344 50 760 57 771
Trade with developing countries 7 640 8 894 9 631
Breakdown by SITC Sections
(0) Food and live animals 3413 A1 3 913 49.1 4 512 47,0
(1) Beverages and tobacco 144 1.9 143 1.8 125 1.3
(2) Crude materials, inedible,
except fuels 900 11.9 693 8.7 845 8.8
(3) Mineral fuels, lubricants
and related materials 5A8 7.5 n7 9.0 1 608 19.5
(4) Animal and vegetable oils
and fats 76 1.0 96 1.2 192 2.0 )
(5) Chemicals 136 1.8 151 1.9 211 2.2 v
(6) Manufactured goods ciassified -
chiefly by material 560 7.4 558 7.0 651 7.2 !
{7) Machinery en transpcrt
equipment 598 7.9 753 9.2 745 7.8
(8) Miscellaneous manufactured
articles 393 5.2 374 4.7 394 4.1
(9) Commodities and transactions
not clas;ified accord ing
to kind¥® 779 10.3 590 7.4 874 9.1
Totall/ 7 567 100.0 7 969 100.0 9 600 100.0
Sources: TD/B/859/Add.1 (from national statistics of the USSR); United Nations, Draft Conversion Key between

the United Nations Staudard International Trede Classification, xevised, and the Standard Foreign Trade Classification

of the Council for Mutual E:onomic Assistance.

a/

n/

Including not allocated.

b/ These data cover trade only .vith those developing countries for which the foreign Trade Yearbook of the USSR
provides a commodity breakdown.
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located, oil ficlds. 0il deliveries from the Soviet Urion to the small
Eastern European countries from 1981 to 85 were planned to rise by approx-
imately 30 million tons over the level delivered from 1576 to 80, an inm
crease of nearly 8 per cemt. Later these planned deliveries were forecast
to equal the average level for 1976-1980, which represented a very serious
problem in light of the difficulties experienced ir attempts At reducing
energy consumption during the late 1970s in Eastern Europe as well as
growing levels of demand for energy inouts generated by the high annual
rates of growth of the CM.A economies projected for the 1980s.

Combined with thi: is the fact that incremental increases in oil
deliveries to the European CMEA countries from the Soviet Uni,n must in-
creasingly be paid for in hard goods (that is, those that could be sold i
developed market economies). In addition, it has been announced that the
projected oil deliveries for 1981-i985 from the Soviet Union will be
reduced by 10 per cent below the 1976-1980 level.* Since realistic pos-
sibilities for major increases in extraction at acceptable cost levels do
not exist in the Eastern European countries, these countries can therefore
be seen to have little choice with regard to the structure of their im
ports from the South and the nature of their trade policy with developing
countries, The result of this new realization is that coui:ries of
Eastern Europe are concluding an increasing number of delivery contracts
with tne countriss of OPEC for oil deliveries in the 1900s, thereby
reducing further the possibilities for importing anvthing other than goods
that for geological or economic reasons cannot be domestically produced.

There ave nevertheless a number of influen es that will be working to
red.ce the energy imports of the East, and hence potentially lead to
cnanges in the pattern of imports of the East from the South, The first
is the cost (in terms both of transferable roubles and foreign exchange)
that the smaller Eastern European countries are being required *o pay for
their energy imporis,** and the second is the new emphasis being placed on
the old arguments tor reducing the costs of material and energy inputs in
speeches by prominent planners form the CMEA countries. Both of these
factors could contribute to a degree of energy conservation in the East
that wouid be a»preciably more successful than the experience of the past.

Further, the East is embarking on a vigorous programme of nuclear
energy development. The programme is behind its planned schedule, but is
nevercheless still ambitious and, moreover, it is not facing the types of
delays that environmental considerations would put in its way in the
developed msrket economies. Supplemental to this is the set of prcgrammes
for expanding nydroelectric capacity, especially in Bulgaria, Romania and
Yugoslavia, These programmes are less ambitious than in the nuclear
sector, but also face less difficulties in their attainment. Finally,
there is the question of the degree of plan fulfillment. As is known, the

*More recent reports suggest that, in the case of the German
Democratic Republic, the cuis will be at least 12 per cent (Business
Eastern Europe, 12 February 1982, p. 52).

** ven with stagnating world oil prices the intra-CMEA price for
imports, which is calculaed as a moving average of the oil price on world
markets for the previous five years, is still rising as the effect of the
sezond oil shock is fully ircorporated in the price.
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tevw plans set targets that are markedly below both the plans and the
actual results of the receat past. But it is still not clear that these
plans wili all be fulfilied; and to the extent that they are underful-
filled, this is a positive factor from the point of view of increased
energy demand,

The prospects for energy demand in the CMEA countries will therefore
depend on the interaction of a complex set of factors and will have to be
set against the expected actual deliveries received form the Soviet
Union. It 1is this resultant new supply and demand picture that will
determine the nature of the demand of the East for ecnergy imports, which
will in turn be a critical factor in determining the degree to which the
demai.d of the East for imports from the South will be able to deviate from
its historical pottern.

A fundamental question for the 1980s will be how East-South trade
flows will be affected by the new pattern of development of t-ade between
the East and the developed market economies. 1In 1981 the value of these
trade flows, when calculated on a dollar basis, fell for the first time
for aslmost two decades: the exports of the East to developed market eco-
nomies were approximately 5 1/2 per cent below the 1980 level and the
imports of the East from those economies nearly 10 per cent below the 1980
level.Z/, Conventional wisdom suggests that the most importent explanm
ation for this development 1is the economic downturn in the developed
market eccnomies. But the eftect of this downturn found such a loud
resonance in trade flows between the East and the developed market econ~
omies only because of the fact thut the Eastern countries were marginal
suppliers to those economies, and as such were the first to be affected by
a fall in their level of demand. Similarly, the East does not seem to be
in a good position to beunefit fully from any upturn in the developed
market economies.

The severity of the situation arises from the fact that the lnss in
revenue from export sales to developed market economies was combined with
a sharp cutback in the volume of credit available for imports from those
economies, Moreover, in the face of this reduced volume of furds for
imports, the demands on export earnings to service the foreign debt rose
appreciably due to the rise in international interest rates. In contrast
to the earlier situation in which the potrntial hard goods exports of the
Soviet Union isolated it from such pressures, the size of the food bill
for meat, sugar and, most impc.tantly, zrain, the cost of direct (hard
currercy) aid to Poland, and the fall in the world price for exports such
as gold and diamends led to a serious, although temporary, depletion of

Soviet foreign exchange rescurces by over 75 per cent between 1979 and
1981.

The combination of these factors puts markedly greater pressure ou
the Eastern z2conomies to export to the South and demand hard currency in
payment, while further strengthening the need to kean non-essential
imports from the South at a minimum ard reducing the possibilities for
altering the structure of the imports so as to increase the share of manu-
factured goods. Thus, the current pattern of trade between the Sast and
the developed market economies ind the extremely high levels of foreign
debt (relative to hard curremcy exports) ircurred to finance previous
trade flows between those two groups reduces the potentiil of the East to
co-operate with the South,
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A factor that could be crucial in determining the future pattern and
level of East-South trade ind the relative bargziaing strength of the two
sides would be a decision by the East that, on the basis of considerations
of international policy on both trade and finance flows as well as on pro-
ducer and consumer cartels, their long-term g'}'lterest is wmore closely
identified with the North than with the South.~' An agreement in these
areas within the framework of trade between the East and the developed
market economies would reduce the bargaining position of the South in
East-South trade and in international trade negotiations in general,

In all such Easc-South trade deals the fact that the smaller CMEA
countries have in recent years suffered a sharp deterioration in their
terms of trade means that they will be forced to drive harder bargains in
dealing with the South, while the stipulated c¢bjective of reducing the
share of raw materials and incressing the share of valve added in pro-
duction will adversely affect the prospects of exports of even primary
commodities from the South to the East. This is compounded by the nature
of the structural forces in the centrally planned economies, such as the
pace of technical progresss, which can be expected to push in the
direction of more trade between the East and the centrally planned econm
omies during the 1980s, rather then East-South trade.9/

Finally, the future course of East-South trade could be affected by
attempts by the developed market economies to put trade with the East back
on its previous growth path. Two of the possible measures that ousiness
enterprises in developed market economies could take to induce further
trade would be to accept Eastern goods and then either to encourage the
dumping of the goods in those economies or, alternatively, to market the
Eastern g~-3s in the South. The first course of action would have a
disastrous effect on the export marke:x for NICs and other developing
countries, and the second would appreciably increase competition f£or
developing countries with similar industries.

The net effect of these factors is that the dichotomy both in trade
between the East and the developed market economies and in East-South
trade will be increased and the mirror images created by the two trade
patterns in the past will be even sharper in future.

One factor that could bode well for the exports of developing coun-
tries to the CMA market is the demand generated within the CMEA by the
new measures in the 1981-1985 plans to increase the standard of living,
This could not only lead to increased imports of citrus fruit, cacao and
similar goods, but also, in the absence of a histo.y of production within
the CMEA of a correspondingly wide range ~f consumer goods, there will te
a market opening for developing countries *o export manufactured consumer
goods.*

A second factor that may lead to an increase in expcrts of manu-
factured goods from the South to the East is the growth of trade restric-
tions in the developed market economies., Thus, ir 1980 Indian expoits to
the Soviet Union increased bv 72 per cent, with the largest increase in
precisely those _ypes of manufacturec goods that are facing increasing
rescrictions in the dsveloped market economies.— But the motivating
force in this case will be the force of compulsion on the side of the

*A separate question is the one of the degree to which these will in
fact be primarily exports produced by affiliates of transnaticnal corpora-
tions established in developing countries.

- —
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exporter rather than a new demand created on the side of the importer.
And, with the recovery of the developed market economies from recession,
the combination of the increased demand and the reduction in pressure for
further increases in protection may well create the conditions for a re-
orientatiou of the exports of developing countries back to the former
markets,

Finally, there is the opportunity created for developing countries to
increase their exports of agricultural products, especially grain, to the
CMEA market. This is a result of restrictions on trade in agri:ultural
products impcsed by the developed market economies, and the re:zultant
attempts of the CMEA countries, and especially the Soviet Union, to
broaden their range of suppliers, as well as of recent harvest failures in
the Soviet Union and some other Eastern European countries. Thus both
Argentina and Brazil recently signed five-year trade agrecements with the
Soviet Union for the export of maize, soya, sugar, meat, cacao, coffee and
oil-seeds in return for -he import of oil aud machinery (imcluding par-
ticularly turbines for hydroelectric generating stations).

The longer-term potential for sucn developing country exports depends
very much on the nature of the new grain agreements between the United
States and the Soviet Union, as well as on the nature of grain harvests in
Eastern Europe and the Soviet Union. Despite some reasons for suggesting
the cpposite, the probability is that the grain agreement will eventually
bz renewed for more than a one-year period, both because of a feeling in
the United States that an embargo on grain hurts the United States more
than the Soviet Union, and because of the very successful 198i/82 grain
harvest in the United States. Particularly poor harvests in a number of
countries in 1981, on the other hand, contributed to a net decline of 6
per cent in wheat production in the major importing countries,!l/ and
this in turn will create increased opportunities for graimexporting
developing countries.

Turning to the prospects for exports from the East to the South, the
markets where the East might well be best able to increase trade flows in
these circumstesnces would perhaps be those where the products are pr.duced
using moderately capital-intensive production techniques and widdle-level
know-how. But here a serious threat to the exports of the East to the
South could well come from an expansion of South-South trade following
from a more vigorous programme of economic co-operation among deveioping
couatries.

Another area that could prove very promising for the small Eastarn
European countries in the CMEA would gradually come into existence as the
Soviet Union develops its own light industry sector, with the implication
that small Eastern European countries vould no louger need to export the
present volume of their light industry output to the Soviet Union. The
small Eastern Furopean countries could, using the same resources, reorient
their production in the light industry branch in the direction of higher
quality and more stylish products which could then be exported to the
South (and, to a certain extent, to the West), with the lower quality and
less sophisticated products being imported from the South, 12/

Such a trade flow is perceived in the East as being in keening with
the pattern of comparative advantage in the East and the South, and is
particularly appealing to those countries in the East where the labour
shortage is most marked, as in Hungary. The chiet constraint on the
further development of a pattern of specialization in wrich the East
importa highly labour-intensive products from the South and exports to the
South products whith a relatively higher capiial intencity is simply that
of the balance of payments.

- cm———— -
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Whatever the size of the flows, they will clearly be incresasingly
carried out on the becis of long-term trade agreements, since these confer
the relatively high degree of stability and security in trade desired by
the CMEA side. These were among the important factors which led the CMEA
in 1975 to conclude the first framework agreements with Jeveloping
countries. Increasingly, the trade of the individual countries of the
European CMA has become specialized in supplying equipment and services
for specific brauches of the economy: Bulgaria, for agriculture (e.g.,
trade agreements with Iraq); Poland, for coal miring; and the Soviet Union
for the iron and steel industry and hydroelectric technology (e.g., trade
agreements with Argentina and Brazii).

Recent years have also seen a marked increase in the flexibility of
the types of trade arrangements and multilateral operations concluded with
developing countries, one example being special tripartite agreements
concluded between enterprises in a CMEA country, a developing country, ard
a developed market economy. Under such agreements, a firm or a developed
market economy enters a project as a subcontractor and is paid in the
developing country currency earned by the Eastern country as part of its
trade surplus with the developing couniry. Another example is where an
Eastern country engages in trade with firms of developed market economies
und pays them with goods that the former has purchaseld with its surplus
inconvertible currency held in a developing country.

An indication of how such agreements may look in the future is an
interesting new swap agreement recently concluded between the soviet Union
and Mexico, where Mexico will supply Cuba with oiil and the Soviet Union
will then supply traditional Mexican cust~ ers (such as India, Spain, and
Yugoslavia) which are in much closer geographical proximity to the Soviet
Union, Mexico and the Soviet Union will, of course, retain their pre-
existing finamcial arrangements for finzancing with their own traditional
customers, the contracted delivery of oil simply having been physically
made by a third party B/

There are also clear indicatiens that future relations between the
CMEA and developing countries will extend far beyond trade in goods,
examples being the recent agreements of the Soviet Union to assist in the
exploration for oil in Ethiopia and India, not only supplying equipment
but also training perconnel. The nature of the long~term dimension of
these commitments is underscored by the example of the recent master plan
that the Soviet Union has prepared for the development of Libyan gas pro-
duction %o the year 200614/

A scenario for CMEA trade for the 1980s

With this background oa the nature of foreign trade in the CMEA coun~
tries and on both the general aud the country-specific outlook for trade
flows between the East and the South, one can turn to the development of a
scenario for CMEA trade in the 1980s. On the basis of the policy state-
ments of the Soviet Union and its Eastern European allies before inter-
national forums, there is abundant evidence cf a desire to promote long-
term co-operation, with the greatest potential for such long-term co-oper-
ation being sean in the mineral and fuel extraction industries. As pro-
posed by the CMEA countries, such agreements would allow developing coun-
tries access to an increased volume of investmenc funds and assist them in
their attempts to develop processing indusctries, and are claimed to be
beneficial for che world as a whole since they would increase market
stability (although they could only do so by reducing the size of the
peaks in the cycles, which could also serve to deepen th. troughs).
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The view that developing countries should participate in inter—
national trade and development primarily through the production of raw
materials, which they should make available at stable and equitable
prices flows as a strong current through Soviet econrmic discus-
sions.l_s In this respect, Soviet relations with developing countries
would develop as a mirror image of the trade relations between the East
and developed market economies, in which the Soviet Union receives credit
from those economies for the purchase of technologically sophisticated
machinery and equipment in return for supplies of primary materials and
other goods in repaymert of the credit granted.’

For the CMEA countries, a programme of industrial co-operation with
deveioping countries reduces the amount of industrial restructuring of
their dowestic economies which CMEA countries would have been forced to
carry out if zddtional sources of raw materials and fuels had not become
available or had had to be extracted, at increasingly high cost, at home.
Sfuch a policy of long-term industrial co-operation does not, however,
contribute appreciabiy to the attempts of developing countries to restruc-
ture their economies and strengthen their manufacturing base, and is in
essence a view of international interdependence and global co-cperation
oriented towards the preservation cof the status quo in terms of the dis—
tribution of world manuracturing capacity. A major challenge in East-
South irdustrial relations during the 1980s, then, will be to attempt to
reconcile the perspectives, needs and demands »f the East and the Souch.

The scenario for the future pattern of trade relations among the
East, the Scuth and the developed market economies, based on a detailed
examination of the development patterns of the CMA countries during the
1976-1980 period, their current development and the mediumterm plans for
the individual countries during the 1981-1985 period, would envisage a
pattern of trade in which the developed market economies would provide
technologically sophisticated machinery and equipment plus long-term
credit for the development of CMEA raw materials, oil and gas. Within the
European CMEA there would sl<o be elements of a similar pattern of trade
between the small Eastern European countries and the Soviet Union, The
European CMEA would in turn provide its technology and allied machinery
and equipment to developing countries.

Developing countries would then concentrate on tne production of
natural resources to fuel the development process in the CMEA countries,
as well as in the developed market economies. Developing countries would,
in return, benefit from acsistance from these countries in the further
development of their extraction industry and nf their local processing
industry. Tnis international co-operation would include not only
bilateral deals between the CMEA and developing countriee, but also joint
ventures of CMEA and developing countries in third countries, as well as
tripartite co-operation agreements among CMEA and developing countries and
the developed market economies.,

In the case of joint CMEA-developing-country projects in third coun-
tries, CMEA would be the technologically more advanced partner, whereas in
tripartite agreements the developed market economies would provide the
advanced technology, the Euast the middle-level technology, and developing
countries chicfly their labour and raw materials. Such arrangements would
clearly also be differentiated according to economic cenditions in dif-
ferent groups of developing countries, with programmes for tropical Africa
empnasizing measures to increase the exploitation of its natural
resources, those for middle-level developing countries satressing joint

e
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ventures to increase local production and investment opporiunities, and
those for oil-exporting developing countries oriented towards the sale of
machinery and ent ire turnkey plarts for cash or oil deliveries.-’

In general, this scenario, which in recent years has been developed
in the literatyure on the subject in the Soviet Union and elsewhere in
Eastern Europelg, and which 1is 1in fact aimost identicil with the
pattern of trade relations that existed in the latter part ¢f the 1970s,
is consistent with the pattern of static comparative advantage of both
groups of countries. But the desire for the further development of such a
pattern of trade osn the part of the CMEA countries is in conflict with
many elements c¢f a development programme for developing countries based on
their equally strongly expressed desire for accelerated industrializa-
tion, Moreover, as has been outlined above, the prospects for altering
thic pattern are worse in the early to mid-1980s than they were during the
late 1970s.

It is alsc crucial to note that, in the view of some CMEA economists
at least, the foreign trade relacions of the East with developing coun-
tries have not become an organic component of the economic strategy of the
CMEA countries. Rather, they ''were regarded by the CMEA countries as a
special case and as a certain sacrifice'"-Z/, a situation which by its
very nature limits the potential for such trade flows servirg as a vehicle
for international industrial restructuring.

A major challenge facing East-South trade lations in the 1980s,
thcn, will be reconciling the needs of CMEA countries for the raw
materials and fuels to dominate their imports from the South with the
desire of the South for z very rapid development, in both absoliute and
relative terms, of their exports of manufactures tc the East.

An eastern scenario for East--South trade

Turning to focus in more detail on prospects for Fast-3outh trade
during the 1380s, the only quantitative scenario with a detailed East-
South component currently available from authors in the CMEA appears to be
that of Dobozi and Inotai.2? These authors assume a propitious general
development of international relations during the 1980s that is more
favourable than the course of events during the late 1970s or at the
beginning of the 1980s, and regard "accelerated modernization rather than
the redeployment of declining branches of industry in developing countries
as the principal area of industrial co-operation”.2l

The pattern of structur.. change prescribed for developing countries
during the 1980s is one that will further develop the complementarity
between the two groups of countries and should include not only light
unskilled 1labour-intensive manufactures, but also some branches of
engineering and of chemicals, as well as some raw-material-intensive goods
branches, whereas the Eastern side will concentrate on more capital-
intencive goods and those with a high technology content, Because of
"growing world economic instability", the authcrs feel that comprehensive
and long-term agreements at the branch and intra-branch level, with time
horizons of 10, 15 and even 20 years, will have to be increasingly relied
upon "as elements of stability in the international division o°¢
lasrour”.22/

The major conclusions f the Hungarian study are that trade between
the European CMEA countries and develcping countries will grow about twice
as rapidly during the 1980s as overall world trade, and significantly
faster even than the overall trade of the European CMEA countries; and

-
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that the trade surplus of the European CMEA countries vis-a-vis developing

countries will disappear, with the account being balanced at best (see
table 7)

The cenclusions require at least one basic comment, namely that a
balanced, or even more a negative, :rade balance in East-South trade from
the side of the CMEA is only possible if one assumes a markedly improved
climate for financial relations between the East and developed market
economies, involving further credit, the rescheduling of existing debt,
and lower interest rates on Eastern borrowings. The more pessimism there
is as regards these factors, the more difficult it is to accept the fore-
cast.

As was d.scussed above, Eastern economists writing on trade prospects
generally take as their starting-point the assumption of the satisfaction
of the growing import re%uirements of the CMEA region for fuels and raw
materials by the South.z_/ The composition of trade forecast for 1990
(see table 8) shows that in trade in fuels chkis standard assumption is
maintained, with the result that petrculeum imports will account for u» to
one half of the total import bill (of $41 to 349 billion) forecast for
1990. This in turn clearly restricts the possibilities for other imports.

Table 8, Forecast of the commodity structure of trade
buotween developing countries and the European CMEA countries in 1990

(Percentage)
European CMEA European CMEA
exports to imports from
developing developing
countries countries
Item
SITC 0 + 1 - Food etc. 11.3 10 49.3 20-25
SITC 2 + 4 - Materials 6.1 10 18.9 10-12
SITC 3 -~ Fuels 13.7 20.5 35-45
SITC 5+ 6 + & - Other
manufacture:, 26.8 25 11.0
SITC 7 - Machinery and vehicles 42.2 55 0.3 20-25

Source: Sea table 7.

On the side of CMEA exports to the South, the general assumption of
Eastern economists that machinery and equipment, a:nd especially complete
plants, will be the fastest-growing compcnent is shared by Dobozi and
Inotai. Indeed, the developments are forecast to proceed with eveun more
intencity than previously: thus the engineering exports of European CMEA
countries are to be increased from $4 billion in 1977 to between $22 and
$27 billion in 1990. The result of this development is that the degree of

concentration of Eastern exports to the South in manufactures wouli rise
to as high as 80 per cent,

If production of manufactures 1is characterized by a program of
intra-branch specialization in production that utilizes those technologies
and resources in wuich the respective countries have a comparative ad-
vantage, then it is possible that the CMEA countries will be able to
attain this pattern of export grow'n and that developing countries will be

-
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Table 7. Forecast of trade between developing countries and the European CMEA
countries in 1990
(Constant 1977 prices)

developing

Value Average annual gro' th
(billions of dollars) ~ (percentage)
Trade with Trade with

deve loping

Share of
developing
countries in
total trade

Total trade countries Total trade countries (perceniage)

Item 1978 1990 1978 1990 1978 1990 1978 1990
CMEA Exports
Bulgaria 7.4 16.8 0.71 2.0 7 9 9.5 12
Czecholovakia 11.7 29,.5-36.8 0.93 3.0-3.7 8.0-10 10-13 7.9 10
German Democratic

Republic 13.3 30.0-33.4 0.64 2.1-3.3 7-8 10.5-14.5 4,3 7-10
Hungary 6.3 20.0-2z.2 0.55 2.4-2.,9 10-11 13-15 8.7 12-13
Po land 13.5 37.9-42,2 1.12 4.7-6.1 9-10 12-13 8.3 12-14
Romania 8.0 22.5-25.1 1.58 5.6-7.5 9-10 11-14 20.0 25=30
Soviet Union 32.2 118.2 8.24 20.4-23.2 7 8-9 15.8 17-20
Europ2an CMEA 112.4 274,9-294.,7 13.77 40.2-48.7 8-8.5 9,.5~11 12,2 14.5-16.5
CMEA Imports
Bulgaria 7.6 17 0.31 2.1 7 17 4.3 12.5
Czechoslovakia 12.6 29 0.58 2.8-3.5 7-9 14-16 4.6 9.5-10
German Democratic

Republic 14.6 31-35 0.73 2.5-3.5 6,5-7.5 11-14 5.0 8-10
Hungary 7.9 20-25 0.76 2.5-3.0 8-10 10.5-12 9.6 12-13
Poland 15.3 40-4 5 0.90 3.5-6.5 8.5-9,5 16-18 5.9 14-15
Romania 8.0 20-25 1.44 6-7.> 8-10 12.5-15 18.0 30
Soviet Union 50.5 118-109 4,04 20-23 7.5-6.5 14-15.5 8.0 18-20
European CMEA 116.5 275-291 8.76 41,4-49.1 7.5-8 14-15.5 7.6 15-17

Source: Istvln Dobozi and Andr&s Inofai,

"Prospects of economic co-operati’'n between CMEA

countries and developing countries", in C.T. Saunders, East-West-South (Londo:., Macmillan, 1981),
ping

-06-



- 91 -

able to raise their share in the imports of manufactures as planned. But
these forecasts cannot be attained without a marked increase in specializ-
ation and rationalizatior in production and trade.

Mor2over, it cannot be ignored that ‘ae East faces an ever-increasing
challenge to 1its exports to the South both fiom 3inura-South trade =nd,
even more, from trade between tr? Sou.h and developed ma:ket ecounomies.
In acdition, the fuel, -aw material and agricultur:l exports of the South
that (even in this scenario) would still de-iinate impor:s in the CMEA it
1990 are hard goods that can comnand convert ible currency. The East
therefore faces the reality thit the South can wote on the quality, design
etc. of CMEA goods with its purse,

East-South trade and accelerated development in developing countries

As part of 1ts programme of work oriented towards at.emnting to
crecate a more conduciv: enviroument ror tiue attaimment of tha targets of
the Third United Nations Davelopment Da2cade, the United Nacions Industrial
Dzvelopment Organization has developea sceaarios which explore tne impli-
cations of the attainment ¢~ the objectives of the United Na*ioms I.ter-
national Develcpment Strategy duving the decade of the 1980s.24/  Fer
reference it will he recalled ti:at the Strategy represents a comprehensive
set of quantitative and qualitacive targets for accelerating the develop-
ment proce.s in developing countries during the 19€7s, including a 7 per
cent average annual growtl, rate of GNF and a target investwent level equal
to 28 per cent of GDP by 1990. A key role in the development plans nf
developing countries i< foreseen in the strategy for thc incustrial
sector, where the average arnual growth rate of manufacturing output is
targeted at 9 per cent, and in t"e expo:ts of manufactured gcods, which
serve as a vehicle for furtherin, the industrialization process.

The pattern, level, and balance of trade that the Third Development
Decade scenaric generates is markedly different from the Eastern forecasi
just discussad, though it is crucial to state clearly that the goals of
the Third Deve lopment Decade achieved under this scenario could have been
attzined using different trade matrices, and hence Jdifferent patterus of
East-South trade. At the aggregate level the scenario (see table S$) shows
a rate ox growth of Eastern exports to the South well over twice that of
Eastern imports from the South, a result which: would insure a relatively
massive svrplus for the East to be emploved for covering deficits on trade
between the Zast and developed marlket economies and for servicing the
Eastern external debt. It will be recalles that in the previous szenario
the major increase in growth rates was for Eastern imports.

Three features stand out in the projected patterns of growth of CMEi
exports to the South, First, as in the Hungarian :cenario, it is assumed
that the East will meet little opposition in forcing the e:po.. of
machinery and equipment,%2/ a development which limits the possibilities
for the expansion of South-South trade in this area. The second marked
featur2 in the development of Eastern exports to the South is the average
annual growth rate of energy exports of over 15 per cent, an outcome that
reflects the assumption of a successful CMEA policy of developing and
exporting nratural gas, maintaining high levels of oil production, con-
serving energy in the domestic economy, and exploiting new sources cf
energy, especially nuclear energy. The third feature that stands c(ut is a
trebling of the absolute volume of agricultural exports from the CMEA to
the South. Even though, in view of the overall growth rate of Eastern
exports to the South, this still represents a fall in thz share of agri-
cultural exports in CMEA exports, like the projected growth in energy
exports it is an appreciably more optimistic projection than that of the




Table 9. Projected trade flows between developing countrjes and the
Europear. CMEA in 1990 under the assumptions of the Third United
Nations Development Decade scenario of the UNITAD model

CMEA exports to
developing countries

CMEA imports froum
developing countries

Value Average annual

(billions of dollar:} growth rate
at 1970 prices 1975-1990

at 1970 prices
7 550

Value Average annual

(billions of dollars) growth rate
1975-1990

Ttem 1575 1930 (perc entage) (perceniage)
Agriculture 640 1 940 1.7 2.70 4 775 4,2
Processed agricultural
products 33 173 11.7 241 409 3.6 !
Energy 295 2 476 15.2 329 90 -3.7 \'le
Intermediate products 86y 2 388 6.8 570 1778 7.9
Consumer non-durables 290 467 3.2 266 858 8.1
Equipment 2 292 7 658 8.4 428 309 ~-1.6
Consumer durables 300 712 5.9 621 359 -2.4
Total 4 741 15 814 8.4 5 02€ 8 5/9 3.6
Source: UNITAD model. See wot~ 1 for sources.
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Eastern European economists. Ana, even more so than in the case of the
projected energy exports, it appears to make demands on the Eastern eco-
nomies that wculd appear to be all but impossible to meet.

Despite the very high overall growth rate of trade, in terms of the
branch structure of Eastern exports to the South, there was very little
change outside the energy sector (see table 10). For Eastern imports from
the South, the change in the commodity structure is somewhat more marked,
but it is not clear that this is a reflection of a pattern of change in
international trade that would strongly support the attempts of developing
countriés to accelerate their industrialization,

Table 10. Composition of East-South trade in 1990: the
Third United NationsDevelopment Decade scenario

Share in total Share in total
CMEA exports to CMEA imports from
the South the South
Item 1975 1990 . 1975 1990
Agriculture 13,5 12.3 51.1 55.6
Processed
agricultural
products 0.7 g 1.1 4.8 4.8
Energy 6.2 15.6 6.5 1.0
Interr diate
products 18.8 15.1 11.3 20.7
Consumer
non-durables 6.1 3.0 5.3 10.0
Equipment 48.3 48.4 8.5 3.6
Consumwer
durables 6.3 4,5 _12.4 4.2
Total 100.0 100.0 100.0 100.0

Source: 3See table 9.

As a result of the very positive development of the energy sector
assumed for the CMEA countries, it is possible to reduce energy imports.
In part this allows appreciable growth in imports from the South of con-
sumer non-durables - products where the South has an increasing compara-
tive advantage in terms of labour costs. But it is also true *“hat the
strong roots of the traditional pattern of trade are also reflected by an
absolute growth in the import of intermediate raw materials double that of
the growth in consumer durables.

By requiring imports of agricultural products and raw materials to
fall, the Eastern scenario left room for a very positive development of
Southern e:xports of manufactured goods to the East (see table 6), Since
the UNITAD scenario foresees strong to very strong growth in the imports
of the former groups of goods, the share of manufactures from the South in
total imports of the East from the South can only fall over the 1980s.
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On balamce, then, the UNITAD scenario foresees the maintenance of the
traditional pattern of development of East-South trade and, from the point
of view of the efforts of the South to strengthen its exports of manu—
factures, is not at all optimistic. What is very optimistic in the
scenario is the development of CMEA exports of agricultural products to
the South, and even more so the devzlopment of fuel exports. Were these
developments not to take place, one could foresee a reduction in the big
Eastern surplus on East-South trade currently projected, an increase in
the share of feod in total imports and, most disappointing for developing
countries, a definite fall 1in the growth foreseen for consumer non-
durables.

Conclusions

The arguments presented above suggest that the probable prospects for
the expansion of East-%outh trade in the medium-term are rather limited.
Both of the quantitative sc:narios discussed point cut areas with marked
prospects for growth, but they also both make assumptions that could be
judged as highly optimistic. Even where there is some prospect of ex-
pansion it is generally along very traditional lines and not in acecord
with the aspirations of develsping countries for rapid industrialization.

The picture that evolves from the foregoing analysis is that East-
South trade, like trade between the East and the developed market eco-
nomies, appears at the end of the 1970s and beginning of the 1980s to have
been approaching a modest, stadle level, with only moderate real growth
prospects, and with established partners dealing in established com
modities. Such a generzlization, in which East-South trade remains a
"residuum in intention",g'l-/ must be adjusted over time for changes in
political realities that cannot presently be foreseen, but the very nature
of such exceptions supports the argument for the generality cf the rule.
If such forecasts are to be disproven and if East-South trade is indeed co
play a significant role in the attempts of the South tc attain the objec-
tives embodied in the Third United Nations Development Decade, then there
must be a number of fundamental changes in the nature of this trade.

The traditional trade pattern has been based on a resource and endow-
ment picture that emphasized high technology and a capital surplus in the
West, intermediate technology and cheaper labour in the East, and a wealth
of resources and the cheapest labour in the South, It has been emphasized

for some years by the Economic Commission for Europe that major factors in
impeding the more rapid development of such trade flows were the inappro-

priate pattern of specialization in the CMEA and the inadequate export
structure in these countries.2’ Adaptation of the industrial structure
on the CMEA side in accordance with the resource and factor endowments
could, then, create conditions favourable to a more rapid expansion of
East-South trade.

A further stimulus cto East-South trade flows and thereby to the
development of developing countries could come from attempts to take ad-
vantage of the potential comparative advantage of small countries in
internationally standardized products in which they can benciit from the
economies of scale in spite of the smallness of their markets. 1In
addition, attention to product differentiation in exports, where the South
would attempt to orient themselves more to consumer preferences with
respect to standards and promotional factors, could also create expanded
opportuniries for East-South trade.28
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This in turn could lead to the Gcuth attempting, in so far as techno-
logy, design capabilities, licensing agreements and the like permit, to
focus more onr now-essential consumer products of the type that have
assumed growing importarnce in trade between the East and developed market
economies because of (demonstratiomeffect stimulated) 1i1:sing consumer
tastes. The poteatial for exporting such goods - examples being sophisti-
cated electronic consumer durables, certain types of clothing, textiles,
cosmetics, and beverages - to the East will be markedly greater during the
1980s than for essential consumer goods such as basic foodstuffs, building
materials, or fertilizers. Moreover, such products are highly “switch-
able”, in the sense that ¢-veloping countcies could easily reoriemt thaiv
exports of such goods to other markets if conditions so dictated.

A further area of potential expansion in East-South trade is in the
area of intra-branch specialization. Such developments have proceeded
within trL2 CMEA in recent years and could also proceed between the East
and the South. This would provide a mechanism whereby ecoromies that were
all aiming at higher degrees of industrialization could nevertheless
manage to increase their trade in manufactures ana, not incidentally, the
efficiency of their industrial production. A precondition for such a
development would be the need for negotations between the East and the
South to develop a programme of iuter~branch specialization.

A fundamental precondition for these developments and for trade in
general is that the East should recognize the implicaticns of the process
of intermational industrial restructuring and the iodustrializatior of
developing countries, something which they have thus far failed to do.
This implies 2 need for the Eastern countries to modify their plans for
continuing to import primarily rz. materials and fuels from developing
countries, since developing countries are rapidly building an industrial
structure under which such products will progreszively only be exported in
a highly processed state.

Parallel to this is the fact that the evolution of .ast-South trade
flows over the 1980s will see the development of an atmosphere of poten—
tial competition replacing the previous complementarity orf import and
export flows, this potential competitio: being between both Eastern and
Southern exports of manufactures to developed market economies andA bctween
Eastern and Southern exports of manufactures to Southern markets., This
competition will be stronger, the more s+_cessful the countries of the
South are in their drive for industrialization; the more successful the
Eastern countries are in attempting to reschedule their debt and obtain
expanded credit facilities at lower interest rates; the more the import
demand of the CMEA countries for fuels and, to a lesser oxtent, for rav
materials is reduced as a result of high levels of production, successful
coiservation, and new expioration; and the lower the level of industrial
growth in the C!zA countries during the 1930s.

A recent UNIDO investigation of the process of redeployment and
structural chinge world-wide concluded that it is possible that, in the
short- and aediumr-term, CMEA countries "will not increase significantly
theiz Jivision of labour with developing countries through the redeploy-
ment of industrial capacities. Rather, the CMEA countries may primarily
aim at continuing to secure raw material suppiies from developing coun—
tries through bilateral agremntn".gg/ Such traditional patterns of
trade, however, can neither transform the structure of production in the
South nor make for a new international division of labour,

———
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A fundanental reason for the failure of the Eastern countries fully
to appreciate the implications of the process of international industrial
restructuring on the structure cf their production and trade is that this
process is carried out in the spirit of the development process in the
developed market economies and developing countries, where exports are
often a motor of economic growth. In the East much more the case that
imports are the mctor of economic development, and economic policy focuses
on the oreservation of import supplies rather than on the stimulation of
exports. This view is consistent with the conceptualization cf East-South
trade as a "stopgap" measure or as a residual source of supply. Sub-
stantial future development of East-South trade will require transgressing
this role for trade with the South &nd co-operating with the South on
evolving a new pattern and structure of trade correspondiug to the new
international development climate of the 1980s.

In conclusion, it appears that in trade flows between the East and

the South, there could be a change in the attitudes of the 1970s, which
the United Nations Centre on Transnational Corporations has characterized
as a time during which a hermetic East confronted a passive South in a
climate strongly influenced by expansive developed market economies.z-
But this will not happen automatically., It wili only happen as part of an
internationally agreed programme of industrial restructuring on a4 global
level, which requires a willingness and ability on the part of all
countrizs involved to adapt their industrial structure to the new economic
realities of the 1980s, and particularly to the economic aspirations of
the developing countries.
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BOOKS

DEVELOPMENT PLANNING MODELS, volures I and II
edited by S. Bhagwan Dahiya
New Delhi, Inter—India Publications, 1982

This extensive two-volume book contains 18 papers, 9 papers in each
volume. The book has several purposes: to offer a representative and
fruitful selection of planning models aund techniques which are capable of
explaining structural responses to policy changes in growth, trade and
income distribution; to close the gap between theory and application in
model-building; to¢ illustrate the basic features of developing planning
models; and to provide useful referemce materials for various users of
planning modeis, including planning agencies, students, researchers and
policy-makers.

The first volume deals with the traditional nrobtlems of investment,
production, consumption, trade and growth. The nacure and scope of the
model used to analyze these problems varies coensiderably, ranging from a
relatively simple aggregative wuacromodel of 1Israel (chapter 1) to a
complex dynamic multisectoral constraint optimization model (chapters 7
and 8). The sophistication of the multisectoral model also increases pro-
gressive.y from a static consistency test (chapter 2) through an inter-
temporal consistency framework (chapter 5) to a dynamic linear programming
optimizing model mentioned earlier.

Six of the eight developing planning models contained in the first
volume are concerned with the case of planning in India. Therefore, a
survey article on development planning models in India given by the editor
at the end of the volume is quite appropriate. It is understandable that
the volume concentrates on planning in India, since most of the early
pioneering works in multisectoral planning models originated and were
refined in India and, so far as concerns data adequacy for the empirical
implementarion of a wmultisectoral model, few countries could match the
data sources of india. However, a narrow focus on the application of
planning models tc the case of the Indian economy may not be consistent
wit® one of the basic aims of the volume set forth at the outset, namely
to provide a represzntative and fruitful selection from a bewildering
variety of existing mudels for a wide range of potentiai users in many
developing countries.

The point at issue is not the analytical capacity and empirical
validity of development planning models in India but their general appli-
cability irn many different situations. Any model developed as an ana-
lytical tool for evaluating tae structural characteristics of an economy
and as a consistent and optimizing framework for formulating alternative
development policies should capture the major socio-economic and institu-
tional characteristics of the country concerend in the model specifi-
cation, And these structural characteristics vary markedly among develop-
ing countries. It remains uncertain as to the extent to which development
ple~ning models suited to the unique circumstances of the Indian economy
are relevant to other developing economies which are vastly different in
terms of resource endowments and priority development issues (such as
capital-surplus, labour-scarce oil-exporting countries in the Middle East,
or small, resource-poor least developed countries with limited domestic
markets). Also, it should be nored that most of the papers in this volume
are reprints of articles which originally sppeared in the 1960s.
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The second volume contains a coliection of studies which further
expand the scope of previous models discussed in the first volume, along
with some refinement and improvement in the model design. The most not-
able advances in the model capacity are an attempt to incorporate human
resource planning into the traditional wultisectoral wmodel through a
general ejquilibrium approach (chapters 1 and 2); and a semi-input output
technique designed *o facilitate the selection of priority sectors and
projects based on the comparative advantage of a country (chapter 4, which
was reprinted from Industry and Development, No. 5). An equally note-
worthy extension of :he traditicnal multisectoral madel is the recent
devzlopment of a computable general equilibrium (CGE) model, a technique
which 1s nov gaining increasing popularity among model builders. A CG¥
model was used tc investigate the distributional impacts of alternative
trade strategi2s (chapter 6). It is also worth noting that in contrast to
the first volume, these models are applied to a number of different
developing countries for illustrative pu-poses, thus enhancing the useful-
ness and relevance of the second volume to potential users.

Despite the above-mentioned widening of tne scope of the modeis and
some important methodological innovations, there appears to be room for
further improvement in terms of a more balanced selection of priority
development issues and problems for modelling exercises., For instance,
it is well-known that energy shortages and the related deciine in foreign
exciange earnings of developing countries have combined to impede the
development efforts of those countries. It appears, therefore, highly
Zruitful te incorporate the energy dimension of the development process
into the traditional planning models. In particular, the issue of sub-
stitutability between capital and energy and between labour and energy in
the long-term develooment process merits serious consideration in model-
ling efforts. 1n fact, thfre exists already a rapidly growing body of
literature in this field.Y an equally important issue is the spatial
dimension of development planning, such as the regional impact of a
development programne and the optimal spatial distribution of income and
emplcyment at the sub-national level as the editor correctly pointed out
in his overall assessment of development planning models in India (vol.ime
1, chapter 9). It is true that regional planning in general and regional
modelling in particular are still at the embryonic stages of development
in developing countries, At the same time, the literature on regional and
interregional planning models as applied to developed economies is ruite
extensive. and many of these models can be readily adapted to analyse
regional probleme in developing countries. In fact, this is already
taking place. A recent wor i may typify such an effort. Another
omission that strikes the reviewer as important is the treatment of un-
certainty in development planning models, which is & difficult Gtut
critical aspect of economic planning. Some of the racent theoretical con~
tributions to the economics of planning under uncertainty~’ may facili-
tate the development of planning models in this direction.

The available space is too limited to cover all the planning models
and development problems dealt with, and the selection of priority areas
is a matter of subjective judgement. After reading the two-volume work,
one is left with the impression that much more severe editorial szlection
would have improved it significantly. Nevertheless, the book contains a
great deal of useful material and interesting ideas, and represents
another valuable addiion to the growing body of literature on development
planning models. 1Its price, however, may be within the reach of many
potential readers in developed countries, but not of most of those in
India and other developing countries.

SE-HARK PARK




Notes

1/ Se-Hark Park and Atif A. Kubursi, "The energy constraint and

development: consistency and optimality", Energy Economics, vol. 5, No. 1
(January 1983), pp. 9-15.

2/ Mrinal K, Datta-Chandhuri, "Interindustry planning models for a
multi-regional economy", irc C.R. Blitzer, P.B. <lark and L. Taylor,

Economy-Wide Models and Development Planning (London, Oxford University
Press, 1975).

3/ L. Johansen, Lectures on Macroeconomic Placning: Part 2:

Centralization, Planning uncesr Uncertainty (New York, North-Holland
Publishing, 1978).
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TECHNOLOGY AND SECTOR CHOICE IN ECONOMIC DEVELOPMENT
by Gerard K. Boon
The Netherlands, Sijthoff aud Noordhoff, 1978

The main theme of the book is simply stated in its title: sector and
techmology choice in economic development. Even though the author chose
Mexico as a case study, certain research findiugs wmay be applied to other
developing countries.

The book is divided into two parts. One part focuses on micro-
economic analyses, using engineering and intercountry statistical pro-
duction data, to aid in tecnnology choice; and the other part deals with
sectoral and macro-analyses, using data from the ilexican economy, to aid
in sector (cutput mix) choice. Due to space limitations, only certain key
aspects of the book are discussed below; it contains much more.

The method of research pursued in part ore is called the DOS method.
This method is merely the abbreviation of certain analytical tools
relating to decomposition, optimality and sensitivity. This method orig-
inated in the comcept of break-even analysis, which is widely used in man—
agerial economics. The author believes that the method is operational
and, if correctly applied, will allow the decision-maker considerable
insight into the decision problem and facilitate the choice of an alter-
native technology based on optimal prices, cost and output. To put it
simply, the DOS method is composed of various elements of known metho-
dologies,

The method adopted in chis study may bLe particularly useful when a
country is confronted with the problem of choosing a certain technology at
various levels of aggregation, including the most disaggregated, such as
the task level. For example, through this methodology it will be possible
to define various qualities, and if one can specify the ex®sting rauge of
technological alternatives, one can determine the sensitivity of the
optimal technology to quality differences in the output, variations in the
utilization level of equipment and factor price variations, as illustrated
by the table below (quality differences excluded for simplicity).

Sensitivity of technolegy choice to production constraints

Technology choice® for different
levels of equipment utilization

Factor price combination®/ 507 752 1002 2002
1 B C D D
2 B B D D
3 B B C D
4 A B C C
5 A A B B
6 A A A B
7 A A A -

a/ Lower number means higher wate-capital ratio.

b/ A, B, C and D represent technological alternatives.
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The table supposes four technological alternatives (A, B, C and D)
and the best alterrative is shown for eack set of factor prices and
utilization level (200 per cent represents a double shift). Tt can be
seen, for example, that D is a technology suitable for countries with a
high wage-capital ratio (typical of a developed country) and where a high
capacity utilization can be achieved, A is suitable for countries vi*: a
low wage-capital ratio and where high capacity utilization may wnoi be
possible, and B and C represent intermediate cases. Thus the table pro-
vides a method of showing the sensitivity of technology choice to pro-
duction constraints (quality and other factorc could also be included).

As indicated earlier, the second part of the book focuses on analyses
at the sectoral and macro-levels of aggregation and uses statistical data
from the Mexican economy. In this part sectors are characterized quanti-
tatively, using two sets of criteria. One is used in intersector com
parison within the economy and constitutes factors such as the following:
the capital and labour intensity of the sectors; the skill intemsity; the
foreign trade characteristic; and the backward and forward linkage poten-
tial of sectors. The second is used in the interaational comparison of a
given sector and is based on factors such as the value added per estab-
lishment and per person and the wage per person. These two sets of
criteria provide insight into the ecouomic nature of sectors which might
be useful to determine priorities for sectoral development. Input-output
and semi-:i., .. output analyses are also used.

The author, rightly so, seems to he disenchanted with the neoclas-
sical conception of technmology. The relevant variables in the neocias-
sical framework are essentially factor substitution possibilities and the
relative price ratio. All other variables are of minor importance and may
well be ignored. In reality, however, many other variables enter into the
choice of technology.

The uniqueness of this study stems from its use of both engineering
data and statistical data. Using both the technical approach and the eco-
nomic approach, the researcher can be more objective in recommending
policies as to what technology to choose.

The author has also written two closely related books, Technology and
Employment in Footwear Manufacturing and Technology Transfer in F1Eres,
Textile and Apparel, also published by Sijthoff and Noordhoff (1980 and
1981, respectively). These extend the analysis developed in the book
under review and provide interesting case studies. Taken together, these
three works provide a very useful contribution to the field of technology
assessment and industrial economics. An article based on the three books
appeared in issue No. 9 of Industry and Development

H. BURKAN
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HOW TO LEARN FROM PROJECT DISASTERS

True Life Stories with a Moral for Management
by 0.P. Kharbanda and E.A. Stallworthy
Aldershot, England, Gower Publishing Co., 1983

The title is catching and the book lives up to its promise. It tells
us why 20 major projects were late in completion and cost up to ten times
as much as the original budget. Very few of the projects were real
disasters - they were all completed successfully in the end; what was
disastrous was the way they were managed. And the messaga the authors
want to convey is that project costs can wmore carefully be estimated and
controlled with better project management. That means learning from past
mistakes, including the many pitfalls described in this book.

The important thing about this book is that it examines experience
on proiects in both developec and developing countries. And some of the
real horror stories come from the North, not the South. The trans-Alaska
pipeline cost the United States over $8 Gbillion, compared to the §0.9
billion estimated at first. The development cost of che Comcorde was
£1,140 million compared to the first estimate of £95 wmillion. A heavy-
water plant in Canada cost 2.5 times the original budget and many nuclear
~lants in the United States have experienced long delays. The escalating
costs were only in part due to inflation.

A striking lesson of this book is that whan the project is in the
public sector, delay and cost escalation is generally accepted and neither
the project sponsor nor the project contractor go out of business. In the
nuc lear field, delays and cost increases were often due to a growing
number of government regulations, resistance from environmental groups and
the resultant slow decisiommaking. There were also excessive delays in
some industrial projects - the book describes the case of paper and
fertilizer projects in India - that were caused mainly by the indecisive-
ness of govermment bureaucracy and its numerous planning committees.

Life is tougher in the private sector. A British contractor needed a
Government-guaranteed loan to survive when it needed to finance the cost
overrun on the first oil refinery it built; but the lesson was well-
learned and the company is now one of the largest process plant con
tractors in the world. Not so with a United States company, whose failure
to complete a successful fertilizer plant passed unnoti-sd1 by a second
developing country which ordered the firm to construct a high-technology
process plant. When the contractor again failed to perform, the country
cu. its losses by firing the contractor and he waes forced out of business;
another contractor was found to complete the job successfully and almost
on time. Decisive action saved the country millions of dollars.

In pointing out these lessons of project management, one must
remember that all the projects described in the book were examined with
the wisdom of hindsight. For example, while the designers of Concorde
could foresee that it would use four times as much fuel as a Jumbo 747 to
cross the Atlantic, they could not foresee the tenfold increase in fuel
costs which helped to make it uneconomic, Hence to describe each and
every project as a 'disaster"” would deprive the world of these super-
projects or major advances in technology on which progress in our m dern
worid is based. What this book cun do perhaps is to help us manage such
projects more wisely in the future rather than stop them going ahead al-
together.
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What Ltessons, then, can be learned from this broad survey of
experience covering several continents and a range of technologies? There
are many wise lezzons highlichted in this book, but the ones that struck
the reviewer were these:

1. Mcasure the value of the project's importance to the country and
its tiwmely completion; this will help in the battle againsi overregu-
lation, bureaucracy and indecision.

2, Measure the cost of the projec: realistically, perhaps within an
upper and a lover limit; for the estimate, do not expect everything to run
smoothly - allew for some delays aad inflation, which is still with us;
and do not forget the impact of a sharp change in the value of currencies.

3. Do not start before there is a timetable for project completion
which identifies time-critical actins and lists milestcnes; this will

avoid many pitfalls and encourage rejular monitoring of progres. through-
out.

4. When something goes wrorg, be prepared to reassess tie entire
project; when circumstances change there is always room for discussion and
accommodation betw en the purchaser and the contractor; and the need to
replace the contractor could be the measure considered as a last resort.

5. Make the project manager on sach side 100 per cent responsible to
the highest possible authority for completion of the project on Zime and
within the budget; do not dilute his responsibility by giving committees
or advisers a muddling share in the overall responsibiiity.

6. Whenever possible use a proven techmology and a proven con-
tractor; this is particularly important if - country is building a type of
plant for the first time; few customers can afford to risk the total
failure of a pilot plant technology.

7. If the buyer does not have the knowledge to constitute a complete
project management t=am, recruit expert consultants to provide the missing
skills.

8. Recognize that project plznning and execution is a specialized
discipline. To be objective, recruit an outside consultant to ensure the
guideline: are followed at :he start and to assess the progress of the
project every six months. The cost of his services will be small compared
to the cost of a one-month delay in completion of the project.

R.J. LINE

P S-S
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INDUSTRY ANT ACCUMULATION IN AFRICA
editea by Martin Franswman
London, Heinemann Educational Bocks, 1982

This book is a welccme and important addition to the Heiremann series
of studies on the economics of Africa. It succeeds in converting a set of
conference papers into an interesting book tnat is highly relevant to ths
1980s, the vears that have been declavred the Industrial Deveiopment Decade
for Africa. The book gives some clues to the underlying causes of the
slowing down uf industrial developrent in tropical Africa in recen* years.

The first clue, as the title of the book suggests, is that rapid
industrial development requires a sustained accumulation and investwent of
capital in productive industrial equipment and machinery. If this capital
is to be accumulated in private hands, there must be other surplus sectors
~ egriculture, wmining, trading - from which such accumulation r~an be
drawn. An if such surpluses are not large enough, the Government itself
must make a major contribution to finaacing investment in the industriali-
zation programme. The book analyses the approach of 10 African countries
to this problem and shows how capabilities to organize and finance indus-
trial development programmes need strengthenirg if sustained rapid indus-
trializaticn is to be achieved in the 1980s.

The second clue, as Ajit Singh notes in his introduction, is that the
skills and capabilities of the people and not natural resources are the
key factor. These were inadequately developed during the colonial period
and 20 years is nct a long enough period to overcome this handicap.

The third clue is that industrialization in tropical Africa has been
most rapid when local circumstances forced such development, either by
closing the border or by providing extensive protection from the competi-
tion of imported manufactured good~., Within this broad centexc, the first
80 pages devoted to a discussion of the Tanzanian approach to industrial
development is most intereszing. After the break with Kenya, semi-public
bodies were given the major responsibility in industrial development and
tne price of manufactured goods was controlled so as to give an adequate
return on the capital which the Government invested in the industrial
sector. In this way Tanzania established its own set of instituiions that®
could manage faster industrial growth. However, manufacturing outpui grew
slower in Tanzania than in neighbouring Keonya during the 1970s, and it was
a growing shortage of foreign exchange as much as the internal constraints
that slowed down industrial growth in recent years,

The next 60 pages sre devoted to Kenya, where industrialization has
been spurred by a liberal approach to foreign investment. The authors
consider the impact of this approach on the process of accumulation and
consider whether there are already enough Kenyan entrepreneurs in manu-
facturing to make an impact on the dominent foreign ownership. It is an
important question because whereas an estimated 50 per cent of the
operating surplus created in agriculture in 1975 accrued to African
private capital, and-'much of the rest presumably to the State, only 5 per
cent of the surplus created in manufacturing did so. Another fundamental
issue is how fast manufacturing industry can and should revert to Kenyan
ownership. Between 1966 and 1976, there was an increase from 40 per cent
to almost 60 per cent; and 90 per cent should eventually be achievable
according to a Kenyan source quoted in the book. This model of using
foreign investment in the early stages of industrialization and then
buying back ownership and coantrol of the industrial sector later on with
capital surpluses generated elsewhere in the economy can be found in other
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developing countries, for example Malaysia and Nigeria. Its main draw
backs are that foreign investment stifles local enterprise and that the
task of increasing local ownership becomes more costly with each year that
profits are re-invested in foreigmowned enterprises.

The next paper suggests that capital accurulation for building up the
manufacturing sector in South Africa was based on the surplus of the
mining and agricultural sectors. The low cost of African labour has aided
the process of accumulation, but only marginally. Manufacturing took off
after protective tariffs were imposed ip 1925 and by 1975 it contributed
25 per cent of GDP. The structure of manufacturing output reflects South
African continued dependence on imports of intermediate and capital goods
based on its strong links with the North rather than with the rest of
Atrica.

The industrialization of Zimbabwe is described in one of the best
papers of the book., The first impetus to industrialize came during the
war-time shortages (1939-1946); then came the post-war recovery which
attra:ted foreign capital because both agricultural and wmining were
booming; then industry benefited greatly for a few years frorm the
Federation with Northern Rhodesia and Nyasaland; and soon after it lost
these markets, ecoromic sanctions provided a different basis for stimu-
lating local industry. By 1975, output of the manufacturiag sector was
almost three times as great as that of farming and mining, and when
Zimbabwe became independent in 1980 it had a broader industrial basz than
most countries in Africa.

Industrial development in Lesotho has been held back by the small size
of the market and rhe liberal availability of manufactured goods from
South Africa. Yet as Ajit Singh notes, the country possesses a labour
force which is used to industrial discipline and industrial tasks. The
export of labour has so far harmed the agricultural development of Lzsotho
more than in any other sector. This country could clearly use foreign aid
gradually to absorb more of the experienced labour force in building its
own infrastructure and industry.

Industrialization came late to Nigeria as compared with scme other
African countries because the emphasis was put on commodity production
during the 1950s. However when industrialization sta-ted, foreign invest-
ment was encouraged. After independence, both the federal and state
Gevernments entered the field and Nigerian ownership was eicouraged. As a
result, foreign ownership of large-scale manufacturing industry fell from
68 per cent in 1963 to 4Z per cent in 1975, federal and state government
ownership increased from 22 per cent to 38 per cent, and private Nigerian
ownership from 10 per cent co 20 per cent, The two indigenization decrees
of 1974-1978 extended 1local ownership of manufacturing industry still
further. In the late 1970s, growing oil earnings allowed Nigeria to
pursue a policy of import-substitution a.d large government investments in
the industrial sector without running into foreign exchange difficulties,
But thie meant that repid industrialization was achieved at the expense of
developing a broader gioup of Nigerian entrepreneurs who could make
capital accumulation in the induatrial sector self-sustaining.

There is a brief paper on Ghane which examines the impact of construc-
ting the Volts Dam. The author suggests that as a major part of the
electricity generated was committed to a foreign-owned aluminium smelter
at a low price for a long period, the remaining elmctricity zenerated had
to be sold locally at a much higher price., This, and the fact that very
few industries are as energy-intensive as aluminium smelting, worked
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against the desired effect of stimulating industrial development. Hemce
there were insufficient benefits from the Volta Dam to compensate for the
high cost of servicing the loans required to build it.

Two papers deal with small industry development in tropical Africa in
gereral and the informal industrial sector in Togo in particular. The
latter paper results from a study by the International Labour Organisation
on skill acquisition and self-employment in French-speaking Africa. Both
papers are an interesting contribution to this important aspe-t of capital
accumvlation and industrial development,

By examining the experience of 10 countries, the book makes a useful
contribution to tnose who wish to consider the process of industriali-
zation in Africa. Unfrrturately the evaluation is made mainly by visitors
to these countries, In future exercises one hopes that African scholars
will make a major contribation either as authors or co-authors.

R.J. LINE




- 109 -

THE STRUCTURE OF WAGES IN LATIN AMERICAN MANUFACTURING INDUSTRIES*
by J. Salazar-Carrillo and others
Florida, Miami, University Presses, 1982

An important coundition for the use of economics as a tool in fostering
growth in developing countries is still to improve our empirical infor-
mation about the relevant facts. 1In spite of a growing number of figures
generated by a growing number of sources, a lack of precise observations
is stil! responsible for the abyss existing between, on the one hand, the
potential offered by rigorous reasoning and model-building, amnd, on the
other, our capacity to diagnose and prescribe for the problems of the real
world.

To a certain extent this book helps to bridge the gap, since it
collects its own observations and transforms them into interesting data.
The decisive step of data anlaysis and intepretation is however missing.
A set of wage data is constructad but this study does not go as far as
looking for an associational structure between the wage variables brought

into light and other variables which theory suggests could have an explan
atory power.

The main interst of the book therefore lies in the Cata provided. The
observations nave been assembled by surveys of firms operating in tke
modern sector of manufacturing industries - principally metallurgy, tex—
tiles and pharmaceuticals - established in developing countries belonging
to the Latin American Free Trade Association {LAFTA). Two aspects of
wages are measured: take-home pay (straight wages plus fringe benefits
minus social security deductions) and labour crsts (straight wages plus
fringe benefits received by the employees plus contributions of the
empl oyers to social security). The measurements are taken over 20 job
positions (positions differ from occupations since there can be several
positions within an occupation; for example there usually are several
levels of typists etc.).

All the observations refer to the same date, thus insuring cross-
country comparability. Unfortunately, this date, November 1966, is far

from rccent,* a fact which will %e seen by many researchers as a serious
limitation.

The observations are transformed into data ir parts 2 and 3 of the
book. Part 2 provides cross-country comparisons of net wage differen-
tials ("net"” is here to be taken in the sense that the differentials are
estimated after elimination of the effects of different industrial strue-
tures, size of firm, occupation or positionm of workers and various quali-
tative factors over the wage rate). Part 3 plus an annex presents the
results of four country studies of Colombia, Mexico, Uruguay and
Venezuela. In these country studies the emphasis is on inter-industry
wage spread and on occupationzl wage differentials.

An interesting finding of the cross-country study is a ratio of 3.6 to
1 between the highest and the lowest level of labour costs in the overall
industrial sample for LAFTA countries. The countries at the lower end of
the wage scale, Bolivias, Ecuador and Paraguay were not known to perform
particulacly well as exporters of manufactures in 1966, Aware of this

*The original Spanish edition, Estructura de los salarios industria-
lies en Amfrica Latina, was published in 1979 by Ediciones 5.1.A.P, Buenos
Aires.
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fact, the author stiresses that labour cost advantages are not tantamount
to trade advantages. This is worthy of consideration by those economic
advisers and policy-makers who stipulate that low levels of wages are
essential for export-oriented growth. Wages are not only an element of
produciion cost, they are also an important contribution to domestic
demand. Wages that are maintained at low levels would not necessarily
provide the expected export impetus but could hinder domestic demand and
ultimat-.y the pace of capital accumulation.

G. ROBYN
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