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ABS1RACf 

Industry in the 1980s: Structural Change and Interdependence is the tenth 
edition of the Industrial Development Survey. which is published biennially by 
UNIDO. It is intended to provide an overview of major trends in world 
industry relating to industrial production, trade and employment as well as an 
analysis of selected issues. 

Economic events have a vigorous momentum of their own, especially in 
the case of industrialization. Although the recent growth of world industry has 
been slow in comparison with perforrnance in previous decades, changes are 
occurring at an unprecedented rate. 

The industrial issues and forces confronting individual countries and the 
international community are often complex, and their clarification is a pre
condition for co-operation. Hence the approach of the Survey is largely in the 
tradition of positive economics-that is, a descr:ption of conditions as they 
are-rather than of normative economics-which is an exposition of conditions 
as they ought to be. Given the range of subje=ts covered and the purposes of the 
publication, the discussion is to some extent empirical and narrative in nature. 

Structural change and interdependence are major themes of the Survey. In 
the first instance, a country's structure can be usefully described in terms of the 
underlying composition of different economic aggregales. An economy-wide 
picture could focus on the sectoral breakdown of GDP into manufacturing, 
agriculture, services, construction, exports, impons and so on. Iu a similar 
fashion, analysts who are concerned with the manufacturing sector will be 
interested in examining the composition of activities which comprise that 
sector. These two levels of structural analysis are used throughout the Survey. 
For certain topics, an economy-wide perspective (derived from national 
accounts data) is a~propriate but, frequently, the scope of discussion is 
narrower and lends itself to an analysis of manufa\;turing in terms of its various 
industrial branches. 

If the notion of structure merely referred to the composition of economic 
aggregates, however, it would add nothing to the analysis. The term carries 
other implications. Some degree of cons~ancy in the economic structure is 
presumed; changes in structure are seldom abrupt, and they are permanent 
alterations rather than temporary or cy"lical fluctuations. Moreover, structl!ral 
changes are the consequence of fundamental, but obscure, economic deter
minants such as the pattern of resource allocation, the nature of technological 
advancement or lasting (not transient) shifts in market demand. Thus, the pace 
and direction of structural change can provide useful clues about these 
underlying economic determinants and their relationship to industrial policies. 

With regard to interdependence, the term is not meant to be a euphemism 
for maintaining the status quo. The data and analysis in the Survey attest to the 
current or potential importance of interdependence. The concept is found to bi.: 
applicable both at tht international level, involving developing and developr;d 
coantries or countries within the same economic grouping, as well as within 
the domestic economy-for example, as it relates to developments in the 
agricultural and manufacturing sectors or the links between small and luge· 
scale enterprises. A number of such aspects are discussed in the Survey. 
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SOMMAIRE· 

L'inaustrie dans /es annees 80: changement structure/ et interdependance est 
le dixiemc numero de r Etude du developpement industriel, qui est publiec tous 
Jes dcux ans par l'ONUDI. L'objct de l'etudc est de donncr un apcr~u des 
grandes tcndances de I'industrie mondialc en cc qui conccrne la production 
industrielle, le commerce et l'emploi tout en analysant ccrtaines questions 
particulieres. . 

Les faits economiques ont leur propre dynamique, en particulier dans le 
cas de l'industrialisation. La croissancc de l'industric mondiale a etc lentc au 
cours des demieres annees si on la compare a celle des decennies precCdentes, 
mais des cbangements surviennent a un rytbme sans precedent. 

Les problemes ct Jes forces auxqucls doit faire face I'industrie aux niveaux 
national ct international soot souvcnt complexes, et leur clarification est une 
des conditions de la cooperation. C'est pourquoi l'Etude s'inspire lc.•rgement de 
la tradition de l'economie positive - c'est-a-dire la description de la situation 
telle qu'ellc est - plutot que de l'economie normative - qui est l'exposition de 
la situation telle qu'elle devrait etre. Etant donne l'ampleur des sujcts traites et 
l'objet de cette publication, l'analyse est dans une cenaine mesure empirique et 
narrative. 

Le cbangement structurel et l'interdependance soot Jes grands themes de 
I' Etude. En premier lieu, la structure d'un pays peut etre utilement decrite a 
partir des differents agrC..lats econ.:>miques qui la composent. Un tableau 
d'ensemble de l'economie pourrait etre fonde sur la repartition sectorielle du 
PIB en industries manufacturicres, agriculture, services, construction, expor
tations, importations ct ainsi de suite. Les analystes du sectcur manufacturier 
pourront examiner de la meme fa~on Jes di verses activites de cc secteur. Ccs 
dcux aspects de l'analysc des structures soot pre:::cnts d'un bout a l'autre de 
I' Etude. Ccrtaincs questions doivcnt etrc abordees dans une perspective 
d'ensemble de l'economic (a partir des donnees de la comptabilite nationale) 
mais le champ de la discussion est souvent plus restreint ct se pretc a une 
analyse de l'industrie manufacturiere du point dt vuc de ses diverses branches. 

Si la no~ion de structure se limitait a la composition des agregats 
economiqucs, elle n'ajouterait rien a l'analyse. Ce mot suppose bicn d'autres 
choses. JI evoque une certaine stabilite de la structure economique; les 
changements de structure se produisent rarcmtnt de fa~on brutale, ct ii s'agit 
plut6t de retouches pcrmanentes que de fluctuations temporaires ou cycliques. 
En outre, Jes changements structurels soot ia consequence de facteurs 
economiques fondamentaux, mais obscurs, tels que le r.1ode de repartition des 
ressources et la nature du progres technique ou l'evolution durable (non 
passagere) de la demandc. C'est ainsi que le rythme et l'orientation du 
changement structure) peuvent fournir d'utiles indices pour J'etude de ces 
facteurs economiques :0\)us-jacents et pour leur relation avec Jes politique~ 
industrielles. 

En cc qui concerne l'interdepcndance, le mot n'est pas considere comme 
un euphemisme visant a perpetuer le statu quo. Les donnees et l'analyse 
figurant dam; I' Etude atteatent l'imponance at.tuelle ou potentielle dt: i'inter
dependance. Cette notion peut s'appliquer aussi bien a l'tchelon international, 
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c'est-a-dire a des pays en dcveloppemcnt Ct a des pays dcvcloppes OU a des pays 
appartenant a un meme groupe cconomiquc. qu•a t'cconomie intericure d'un 
pays. dans la mesurc oil i'on s'interessc, par cxemple. a l'evolution des secteurs 
agricoles ct manufacturiers ou aux relations entre petites et grandes entreprises. 
Un certain nombre de ces questions sont examinees dans l'Etude. 
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EXTRACfO 

La lndustria mundial en el decenio de 1980: cambio e interdependencia 
estructura/es es el decimo volumen del Estudio def Desarrolll' Industrial. que la 
ONUDI publica cada bienio. Su objeto es brindar un panorama de las 
principales tendencias de la industria mundial relativas a la producci6n 
industrial, el comercio y el empleo, asi co'llo un analisis de temas escogidos. 

Los acontecimientos econ6micos responden a su propio y energico 
impulso, sobre todo en el caso de la industrializaci6n. Aunque el crecimiento 
reciente de la industria mundial ha sido lento frente a la evolucion de los 
dccenios anteriores, los cambios tienen lugar a un ritmo sin precedentes. 

Los problemas y fuerzas industriales que enfrentan los distintos paises y la 
comunidad internacional suelen ser complejos, y su esclarecimiento es un 
requisito previo para la cooperaci6n. Por ello, cl critrrio del Estudio sigue 
siendo principalmente la tradici6n de la economia positiva -esto es, una 
descripci6n de las condicioncs tal como son- y no la de la economia 
normativa -que expone las condiciones como deben ser. Dada la variedad de 
temas comprendidos en esta publicaci6n y los objetivos que persigue, el examen 
tiene hasta cierto punto un caracter empirico y descriptivo. 

El cambio y la interdependencia estructurales son los principales temas del 
Estudio. En primer lu&clr, una descripci6n util de la estructura de un pais puede 
ref erirse a la composici6n fundamental de los distintos agregados econ6micos. 
Un panorama global de la economia podria concentrarse en la distribuci6n por 
sectores del PIB en manufacturas, agricultura, servicios, construcci6n, expor
taciones, importaciones, etc. De manera analoga, los analistas quc se ocupan 
del sector manufacturero se interesaran en examinar la composici6n de las 
actividades que abarca. Estos dos niveles de analisis estructural son los que se 
aplican en todo cl Estudio. Con respecto a determinados tema~. si bien una 
perspectiva global de la economia (basada en los datos de la contabilidad 
nacional) es adccuada, con frecuencia, el ambito de examen resulta mas 
limitado y se prcsta a un analisis del sector manufacturero en funci6n de sus 
diversas ramas industriales. 

No obstante, si cl concepto d<. estructura simplemente se refiriera a la 
composici6n de los agregados econ6micos no aportaria nada al analisis. El 
termino entrana otros significados. Sc presume cierto grado de constancia en la 
estructura econ6mica; pocas veces los cambios en la estructura son abruptos, y 
se t:ata de alteraciones permanentes mas quc de fluctuaciones temporales 0 

ciclicas. Ademas, los cambios estructurales son consecuencia de determinantes 
econ6micos f undamentales, pero oscuros, tales como el regimen de asignaci6n 
de recursos, el caracter del adelanto tecnol6gico o desplazamientos duraderos 
(no momentaneos) de la demanda del mercado. En consecuencia, el ritmo y la 
orientaci6n del cambio estructural pueden ofrecer indicios utiles acerca de estos 
determinantes econ6micos subyacentes y su relaci6n con las politicas indus
triales. 

Con respecto a la interdependencia, no se pretende que este termino sea un 
euf em is mo para mantener el status quo. Los datos y analisis contenidos en el 
£studio confirman la imponancia actual o potencial de la interdependencia. El 
concepto re~ulta aplicable en el piano internacional, que comprende paises en 
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desarrollo y paises desarrollados o paises pertenecientes a una misma 
agrupacion economica, asi como en la economia interna, por ejemplo, al 
ref erirse a los adelantos en los sect ores agricola y manufacturero o a los 
vinculos entre empresas pequeiias y medianas. En el Estudio se examinan varios 
de estos aspectos. 
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EXPLANATORY NOTES 

The following classification of ccon.,mic groupings is used in the text. and in most tables. in 
conformity with that used by the Statistiol Office of the United Nations Secretariat: .. Developing 
countries .. includes all countries, territories, cities and areas in Africa (except South Africa), Latin 
America. Ea"it Asia (except Japan) and S.>uth Asia (except Israel) ... Developed market economics .. 
includes Northern Aancrica (Canada and the United States of America), Europe (other than 
Eastern Europe), Australia. Israel, Japan, New Zealand and South Africa ... Centrally planned 
economics" includes Bulgaria, Czechoslovakia. the German Democratic Republic, Hungary. 
Poland, Romania and the Union of Soviet Socialist Republics. (For purely stnistical reasons. 
Yugoslavia is listed in several tables as a domestic market economy.) Unless otherwise specified, 
.. world" excludes Albania, China. the Democratic People's Republic of Korea, Mongolia and Viet 
Nam. In some t;:.blcs. the classification may differ slightly from the above. depending on the source 
cited. 

Unless arranged otherwise for statistical reasons, countries are generally listed in alphabetical 
order. In listings and tables, ;;iclusion or exclusion of a particular country may have been dictated 
by considerations of the availability of comparable data; it docs not necessarily express a judgement 
concerning the !>tagc reached by the country in the development process. 

The Federal Republic of Germany. which is cited very frequently in the present publication, is 
referred to as ··Germany. Federal Republic of' in listings and tables (United Nations usage). To 
avoid unneces!'>ary awkwardness. however. this form is used only when five or more countries are 
listed together. 

Unless otherwise indicated ... manufacturing" includes the industry groups listed under Major 
Division 3 in lndexef 10 the International Standard Industrial C/assifica!ion <'/All Economic Activities 
(United Nations publication. Sales No. E.71.XVll.8). 

Mention of commercial enterprises docs not imply endorsement of those enterprises by the 
United Nations. 

International Standard Industrial Classification of all Economic Activities (ISIC) code 
numbers are accompanied by a descripti\·c title (for example. ISIC 323: "Manufacture of leather 
and products of leather. leather substitutes and fur. except footwear and wearing apparel"). For 
considerations of space. however. the description is sometimes shortened (e.g. ISIC 323 may be 
described simply as "Leather and leather products .. ). 

Dates divided by a slash (1970171) indicate a crop year or a financial year. 

Dates divided by a hyphen ( 1970-19i5) indicate the full period involved. including the 
beginning and end years. 

References to dollars($) are to United States dollars, unless otherwise staled. 

References 10 tons are lo metric tons, unless otherwise specified. 

Annuai rates of growth or change are based on data for each year 1hroughou1 the period 
indicated and are calculated using a semi-logarithmic regression over time. unless otherwise 
specified. 

In tables: 

Apparent arithmetical discrepancies, such as percentages that do not add precisely to totals, 
result from rounding of basic data or from differences in rounding of figures known 10 
differcnl degrees of precision; 

Three dots( ... ) indicate 1ha1 data are nor available or arc not separately reported; 
A dash(-) indicates rhat the amount is nil or negligible; 

!\ blank indicates that the ircm is not applicahlc: 

!\ minus sign ( ) hefore a figure denolcs a deficit or decrease. unless olhcrwisc indicalcd. 
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The following abbrc,-iations arc used: 

UNCTAD 
UNIDO 

FAO 
GAIT 
IMF 

ASE AN 
CMEA 
EEC 
OECD 

CA 
CD 
GDP 
GNP 
RCA 
ISIC 
MVA 
n.e.c. 
n.c.s. 
NMP 
RandD 
RNX 
SITC 
TNC 

U.lited Natiolls Sec:rdariat 

United Nations Conference on Trade and Development 
United Nations Industrial Development Organization 

Specialized agellcics ud odler orgaaizatiolls ia die Uaited Natioll5 system 

Food and Agriculture Organization of the United Nations 
Gcni:ral Agreement on Tariffs and Trade 
International Monetary Fund 

Odlcr orguizafioas 

Association of South-East Asian Nations 
Council for Mutual Economic Assistance 
European Economic Community 
Organisation for Economic Co-operation and Development 

Ecoaomic and tedmical abbreriations 

comparative advantage 
comparative disadvantage 
gross domestic product 
gross national product 
revealed comparative advantage 
International Standard Industrial Classification of All Economic. Activities 
manufacturing value added 
not elsewhere classified 
not elsewhere specified 
net material product 
research and development 
Donges-Riedel index 
Standard lnf~rnational Trade Classification 
transnationa -::orporation 
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I 
Introduction 

THE present issue of the Industrial Development Survey has two main 
purposes: ( aj to review, as in pre'lrious Surveys. recent trends in fields of 
industry that have particular relevance for global developments, and (b) to 
analyse various aspects of industrial interdependence in the context of that 
pattern. Chapters II and III cover both of these purposes in broad terms, while 
subsequent chapters treat, in more detailed fashion, a narrow range of related 
topics. 

Most observers agree that the foundation for today's interdependence was 
laid during the relatively recent era of rapid world economic growth: 1950 to 
the early 1970s. While the origins of this still-growing interdependence are 
clear, international economic relations have now assumed dimensions that 
could not have been anticipated at that time. The significance oi inter
dependence has been brought more sharply into focus by the pervasive 
consequences of the slowdown in world industrial growth and in particular the 
effects of that slowdown as reflected in deteriorating terms of trade, soaring 
unemployment, rising protectionism and real interest rates, and sinking 
commodity prices. 

Interdependence, however, despite the growing recognition of its importance, 
is an ambiguous term, the result of its having been employed in various 
contexts. As noted in a recent study by the Organisation for Economic Co
operation and Development (OECD), interdependence is most commonly used 
in an international context to refer to ••North-South" relations.• Certainly, this 
usage covers the most striking cases of interdependent relacionships involving, 
on a macro-economic level, issues concerning debt, trade, finance and energy. 
North-South interrelationships are equally evident when specific fields of 
manufacturing, or industrial branches, are the subject of analysis. 2 

The OECD study goes on to point out, however, that viewing inter
dependence in the light of North-South issues only may not provide a complete 
picture of interdependence.J Specifically, it suggests that while analyses of the 
international dimensions of the concept are useful, they may not always 
provide a frame of ref crence sufficient for treatment of the modern-day 
9henomenon. In line with this view, the present Survey has adopted a broad 
interpretation of interdependence. In many countries, economic conditions 

10rganisa1ion for Economic Co-opcralion and Developmenl. World Economk ln1'rd'p'nd,nu 
and'"' Evolving !vortlr-Soutlr R'lotlonsnip (Paris, 1983). p. 7. 

:Previous issues of lhe Surv'y have examined these interrelationships against a background of 
a variety of industries. For a worldwide analysis of the agro-food, steel, machine-tools, consumer 
elec1ronics and pelrochemicals industries, sec Industry in a Changing World (United Nations 
publication, Sales No. E.83.11.8.6}, chapters IX, X and XI. Industrial chemicals, engineering 
products and food processing are treated in World lndu.ury in 1980 (Uni1cd Nation5 publication, 
Salo No. E.iH.11.8.3), chapter Ill. 

10rganisa1ion for Economic Co·opcra1ion and Dcvclopmcnl, op .• ·it. 
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have become increasingly dominated by problems of rising unemployment, 
inflation, lagging export performance and generally slow rates of growth. As 
one researcher has observed, ··we confuse stagnant growth with •no change' 
scenarios, when in fact the level oi interdependence between cou!ltries m?y 
never have increased faster and the underlying structure of power changed 
more deeply ... ''.4 Whate,,er the present extent of interdependence, no country 
has recently enjoyed an economic performance so robust that it can afford to 
ignore those elements of interdependence which act as channels to transmit the 
benefits of growth from one field of economic endeavour to another. 

Examined in these terms, the ••growth-inducing" aspects of interdependence 
are seen to be numerous. The need to co-ordinate the monetary and fiscal 
policies of the major economics is widely accepted at thf' international level. It 
is also recognized that policies which boost aggregate demand in one or more 
countries are helpful in reviving growth elsewhere. Other examples might be 
regarded as .. domeslic" in scope, but given the widening application of 
interdependence, they, too, are assuming international relevance. One obvious 
such example is provided by the inter-industry linkages that form between 
rapidly growing industries and other parts of the manufacturing sector. 

Inter-sectoral linkages also provide opportunities to bolster growth. 
Backed by a sound set of industrial policies, for instance, growth in 
manufacturing can provide an expansionar; stimulus for growth in other 
sectors-and particularly for activities in the agricultural sector that are closely 
related to manufacturing . 

.. Spillover effects", whether gauged in terms of improved efficiency, 
greater economies of scale (either external or internal) or gains in labour 
productivity, may also serve as effective channels for transmitting the benefits 
of economic growth from one part of the economy to another. 

The interdependence concept is also a useful tool for analysing wider
ranging issues, such as markets for labour or capital. Previous issues of the 
Survey have stressed the importance of small-scale industry and its contribution 
to total output and employment.s Because so little information is available 
regarding this sector, however, the firms involved are frequently overlooked 
when policies are being formulated, and their prospects suffer as a result. The 
analysis presented in the present Survey (chapter VII), suggests that the value of 
small-scale industry goes beyond mere employment generation. This sector can 
provide a vital link between rural and urban markets. In terms of efficiency, its 
performance can at times be favourably compared with that of large-scale 
industry. Policy makers must therefore recognize the impact that their decisions 
will have on all levels of industry and carefully weigh the implications of those 
decisions for employment in manufacturing as well as for the growth of 
productivity, trade and output. 

These and other aspects of interdependence are equally applicable to both 
developing and developed countries. o;ven the extension of economic 
relationships between the two economic groupings, they may be more relevant 
than ever before. Ironically, when the concept of interdependence is cast in 
broader terms, many policies-both domestic and international-are seen to 

'A. Bressand, "MHtering 1he 'world economy"', Fortif(n Affairs. Spring 1983, r- 74S. 
'~e. for uample, Industry in a Changinf( World . ... chapter V. 
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have been formulated without reference to either inter-industry or inter-sectoral 
relationships. Some m. v even have negative consequences for growth. 

Many policy makers in industry and government have changed their 
approach as the slowdown in the world economy has persisted. The decline or 
contraction6 of cert~in industries has aroused the concern of Governments and 
the general public, as well as the industries themselves. 7 Concomitant with this 
concern, however, a new interest in fostering .. high-growth .• industries has 
emerged. Together, these two lines of thought have led to fears of .. de
industrialization" and appeals for .. re-industrialization .. and a .. new industrial 
policy". Oflen, new policy approaches are justified on the basis of an 
assessment of the conditions pertaining in selected industries, studied in 
isolation, ignoring trends in other industries and in the manufacturing sector as 
a whole. 

The dangers of a myopic approach are perhaps best iliustrated by reference 
to the law of comparative advantage. According to this law, the degree of 
international competitiveness is determined by relative rather than by absolute 
costs. In a world economy where countries trade extensively with each other. 
no single country can expect to be internationally competitive in every product 
and industry. International competitiveness is determined by a country's 
efficiency in a particular industry relative to its trading partners· efficiency in 
the same industry. Even if one country were more efficient than its trading 
partners in all fields of manufacturing, it would still end up exporting only 
those products in which its degree of efficiency was greatest, i.e. in which it held 
a comparative advantage. Furthermore, that country would import products in 
which it was (relatively) less efficient. 

The law of comparative advantage is particularly useful to bear in mind 
when evaluating conditions in individual industries. Preoccupation with 
prospects in an individual industry has often led to evaluations with 
apocalyptic overtones. The consequences of industrial contraction-cutbacks in 
capacity, layoffs etc.-are extremely painful to those affected. However, it 
would not be logical to assign the blame for these contractions to competitors 
in other countries with different relative level~ of efficiency. In a world of 
comparative criteria, a country's domestic priorities and policies may be 
paramount. 

In the developed countries, the industries that enjoy government support 
usually include the computer, automated machine-tool, aerospace, chemical 
and telecommunications industries. This support usually goes beyond financial 
assistance: it may include technical and scientific assistance, and even the 
assurance of markets (throu~h government purchases). Efficiency in these 
industries has increased dramatically in the developed countries since the early 
1970s. It follows that ce>mpetitive strides made by less favoured industries have 

6The con1rac1ion is some1imes a rela1ive one, in lhe sense 1ha1 ou1pu1 or employmenl in lhe 
indus1ry concerned has failed 10 expand al i1s former pace, or. alterna1ively, 1ha1 i1 has expanded a1 
a slower pace 1han 1he res1 of 1he manufac1uring sec1or. Coniracr;on could also enrail an absolu1e 
fall in rhe indus1ry's ourpur or employmen1. Finally. a conrracring indus1ry may somelimes be 
described as one 1hat has los1 a portion of rhe domeslic markel lo impor1s (although rhis would nor 
neces~arily mean a conrracrion in lhe earlier senr.e). 

7While 1he sirua1ion varies from counrry ro counrry, indus1ries 1har may be said ro be 
conrrac1ing in rhe developed coun1ries include rhe sleel, auromobile, rex1ile, clorhing, foorwear and 
shipbuilding indus1ries. 
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been slow in comparison. As a result, paaerns of comparative advantage in the 
developed countries have shifted. The considerable progress made by other 
countries (including developing ones) in industries such as t~ .... tiles, clothing. 
leather or steel is then partly a consequence of the priorities adroted by the 
developed countries. 

Some analysts have suggested that the extent of interdependence in today's 
world is so great that many policies designed with specific objectives in mind 
may have only a limited, or marginal, impact. National policy makers are 
depicted .. as sailors on an open sea, taking the utmost care to adhere to the 
course of their choosing when in fact the currents, winds and swirls are often 
carrying them in the opposite direction".' Certainly, the extent of inter
dependence in the present-day world has altered the basic nature of industrial 
policies, whether the objectives of those policies relate to specific industries or 
to broad aspects of manufacturing, such as employment, technology, invest
ment or trade. Obviously, only a few of these topics can be addressed in these 
pages. Readers will undoubtedly identify others equally deserving of attention. 

Some of the topics chosen reflect aspects of interdependence which were 
traditionally regarded as purely domestic in scope, but which now, in view of 
the expanding range of ~conomic interrelationships between countries, have 
also assumed an international character. In a number of instances, this 
international character predominates, but domestic issues continue to play a 
vital role. The trends in industrial production and trade analysed in chapters II 
and Ill, for example, have a variety of obvious international implications. They 
have also altered the landscape of domestic policy in many countries. Their 
international consequences are to be seen in the growth of interdependence 
among developed countries and between the economic groupings. 

In chapter IV, the analysis of consumption patterns touches on one of the 
most important objectives of industrialization: increasing the availability of 
basic manufactures. The analysis illustrates the close interrelationship between 
(a) the conditions governing the sources of supply (domestic production and 
imports) and (b} the i;<:e of manufactures in terms of domestic consumption or 
export. These themes are echoed in chapter V, where production and trade 
relationships in specific industries are examined. The technological links 
between countries at different levels of development are considered in chapter 
VI, together with their consequences for trade between economic groupings. 
Chapters VII and VIII examine other aspects of interdependence. Chapter VII 
presents an analysis of employment and labour productivity, and chapter VIII 
a study of changing skill requirements in the manufacturing sector. 

For some countries, especially the least developed ones, many of these 
aspects of interdependence are less applicable, as their situation can more 
accurately be described as one of dependence. Accordingly, chapter IX focuses 
on the industrial situation in some of these countries, looking at both their role 
in the international community and the circumstances which predominate in 
their domestic economies. The Survey concludes with an examination of one of 
the most impor~ .. nt industries in terms of industrial interdependence: the agro
food industry. Some salient aspects of interdependence which emerged from the 
analysis are summarized below. 

1BreHand, foe. cit., p. "146. 
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The changing map of world industry 

Chapter II reviews global trends in manufacturing value added (MVA). 
particular attention being given to changes in the composition of gross 
domestic product (GDP) and the share of the manufacturing sector in total 
income. The implications to be drawn from the review in respect of industrial 
interdependence are significant. 

In the most general terms, the involvement of the developing countries in 
world industry has always been limited, and the data presented in chapter II 
point to no apparent improvement in the situatiQn. The developing countries' 
share of world MV A was about 11.6 per cent in l 984: an .increase of only 2 per 
cent since 1975. Analysis of grow~h rates in the manufacturing sector reveals. 
moreover. that: 

(a) Manufacturing growth rates in the .. low-income .. developing coun
tries' have remained consistently low, measured by global standards. This was 
the case even during the period of rapid world growth (1963-1973). Not 
surprisingly. the trend has persisted in recent years as the growth of the world 
economy has slowed. This has important implications for the global distribution 
of MV A. as more than half the entire population of the developing world is 
located in the low-income developing countries; 

(b) The deceleration in world MVA growth rates in the mid 1970s and 
early 1980s was felt most by the ••intermediate-income" developing countries. 10 

These countries. which had previously made the most encouraging strides in 
their industrial development, we.e among the hardest hit by the slowdown. 

These and other features highlighted in chapter II show that the degree to 
which individual developing countries participate in world industry varies 
widely. Even for countries that have achieved some measure of industrial 
success, the prospects of further progress are tenuous. Industrial inter
dependence, sketched in broad terms from the perspective of the developing 
countries, is characterized by fragmentation and fragility. Significantly, the 
analysis shows that the traditional relationships between industrial growth and 
structural change do not seem to apply to the patterns observed in many 
countries since the early 1970s. Manufacturing has long been regarded as the 
sector providing the major impetus for economic growth, and the share of 
MVA in GDP has tended to increase consistently, over time. This tendency, 
indeed, was most apparent in the structural changes that took place in the 
developing countries during the period 1950-1973. To a lesser extent, it was also 
apparent in many developed countries. However, data for 1973-1982 show that 
in many countries the share of MVA in GDP has declined. Moreover, changes 
in this share have often taken a direction opposite to movements in per capita 
income. While these trends are most noticeable in the case of the developed 
market economies, the share of MVA in GDP is also seen to decline in 43 of 
95 developing countries surveyed. In many cases, manufacturing lost ground to 
services, but it lost to other sectors as well. 

~statistically defined as countries having a per capita GNP of less than $29~ in 197K. 
10Statistically defined as countries having a per capita GNP of $600-$1.300 in I 97K. 
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Patterns of growth in the manufacturing sector are obviously determined 
by the composition of output in that sector. Chapter II analyses the effects on 
these growth patterns of variables such as the size of the domestic market and 
endowments of natural resources. Broad areas of manufacturing such as the 
engineering, chemical, mineral transforming and consumer non-durable indus
tries are examined in the same light. The results provide additional insights into 
the changes that are taking place in the patterns of growth. 

International trade in manufactures 

International trade, which provides one of the most obvious and easily 
observable measures of interdependence, is surveyed in chapter III. Trade 
performance is closely related to trends in world production. Not surprisingly, 
the slowdown in world industry has been accompanied by a decline in the value 
of global trade in manufactures. This decline is an unusual departure from 
previous trends. Although the value of world trade in manufactures increased 
in every year during the period 1969-1980, figures for 1981 and 1982 showed a 
fall. Moreover, in 1983 world trade was still below the level attained in 1980. 

While the similarity between recent patterns in manufacturing production 
and trade is indicative of the close links between growth performance in the 
two fields, the prevailing pattern of trade between countries and econo(Jlii; 
groupings reveals a more problematic dimension of interdependence. The bulk 
of trade in manufactures continues to be confined to exchanges between 
countries in the same economic grouping. Between 60 and 70 per cent of the 
exports of manufactures by both the centrally planned economies and the 
developed market economies go to trading partners within the same grouping. 
The corresponding figure for the developing countries is far lower: between 
34 and 38 per cent. 

Judged by this (admittedly partial) criterion, interdependence would 
appear to be applicable mainly to the developed countries. Analysts and 
policy makers everywhere have pinned a great deal of hope for a global recovery 
on the resumption of growth in one or more of the developed countries. 
However, although surt> 'l resumption could have positive effects for the 
developing countries .. ·1. the prevailing pattern of world trade would 
necessarily limit those c ·s' impetus for growth. To counter the effects of 
mounting protectionism - J to boost their exports in order to meet their 
financial commitments, the developing countries must identify new export 
markets. Trade among the developing countries themselves, however, has 
shown no tendency to increase since the mid-1970s. 

The positive benefits of interdependence are seen to be even more limited 
when the global distribution of trade in manufactures is examined. The bulk of 
world trade is accounted for by a small number of exporters. During the 1970s, 
only 12 developing countries accounted for more than half the manufactures 
exported by that economic grouping. During the early 1980s, that proportion 
increased. A similar concentration is observed in the exports of the developed 
market economies. In this case, however, the countries involved are relatively 
large ones, whether measuced in terms of GDP or population. In the 
developing countries, the leading exporters are often comparatively small. 
Many of the larger countries account for only a marginal share of the 
grouping's total exports of manufactures. 

-'--·----
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Other aspects of interdependence are considered in chapter 111. An analysis 
is made of recent trade performance in developing countnes which are major 
international borrowers. As the analysis is restricted to trade in manufactures. 
it is obviously not intended to provide a complete picture of the ability of those 
countries to earn foreign exchange through exports. For this. a wider-ranging 
examination of export performance would be needed. covering raw materials. 
oil and semi-processed commodities. Nevertheless. manufacturing is generally 
regarded as the sector having the most dynamic growth prospects. And exports 
of manufactures have expanded more rapidly than exports of other goods in 
recent years. On the basis of these two trade features. the growth of industrial 
expor ~s can be compared against trends in debt servicing. thereby providinr. a 
useful benchmark for evaluating the ability of debtor countries to cope w;th 
their commitments. During the period 1975-1981. the growth of debt servicing 
commitments in most cases outstripped the value of total exports (i.e. including 
exports of non-manufactures). By the early 1980s. debt servicing in several 
countries was equivalent to over 90 per cent of the value of those countries· 
industrial exports. This trend is an ominous one and underlines the need for 
remedial policy action. at international as well as national levels. to reduce the 
cost of international borrowing and to help boost the export performance of 
the developing countries. 

The final section of chapter III looks at the interrelationship between 
export performance and the growth of manufacturing output. focusing on 
export performance in recent years. when world growth has been particularly 
slow. It is seen that in many countries the proportion of manufacturing output 
destined for export has not declined. Nevertheless. the effects of the slowdown 
are evident when rates of growth for exports and output are compared. During 
the present growth cycle, the slowdown in exports has been more abrupt in 
most countries than the corresponding slowdown in output. This is true of b0th 
developed and developing countries. Aside from this. however, the data for the 
two economic groupings show markedly different patterns. 

Traditionally, exports of manufactures have tended to expand at rates 
exceeding the growth rates of output. This relationship has generally been 
maintained in the developed countries in the years since 1974. although in some 
the two growth rates have converged. The data also suggest that a country's 
demand for imports varies according to its level of development and that, 
therefore, exporters in developing countries may be hardest hit by a ~lump in 
world demand. These tentative findings point to the need for further analysis of 
the interrelationship between export performance and growth in manufacturing 
output. They point, moreover, to the need for urgent remedial poHcies to be 
adopted, at international as well as national levels, if the developing countries' 
exports are to be boosted, and particularly now, when those countries' foreign 
exchange requirements are so crucial. 

Patterns of consumption of manufactures 

One of the primary justifications for industrialization is that it serves as a 
means of satisfying human needs, and a strong case can be made for this line of 
reasoning. On the other hand, some economists argue that this justification 
holds true only when some 0 ideal" form of industrialization has been achieved, 
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a form which in practice is seldom realized. 11 Chapter IV examines this area of 
concern through an analysis of patterns of consumption of basic manufactures 
(including consumer and essential industrial goods as well as inputs for 
agriculture and construction). Carried out in terms of commodity balances, the 
analysis not only shows consumption levels for each country surveyed, but also 
the role of various commodities in respect of domestic production, imports and 
exports. In this manner, aspects of industrial interdependence are also 
considered, from both domestic and international viewpoints. 

Per capita consumption of almost all basic manufactures increased in the 
developing countries during the period 1972-1981. When the relevant figures 
are compared with those for the developed countries, however, two significant 
differences appear. First, in 1979-1981, in the case of food products and basic 
consumer goods, the average level of per capita consumption in the developed 
countries was almost six times greater than that of the developing countries. 
And for most of the other product categories examined, the ratio was even 
larger. Second, when self-sufficiency is me2sured by the extent to which 
consumption needs are met through domestic production, the developing 
countries are seen to have achieved this goal only in very few instances (mainly 
through production of primary products of basic metals). The opposite is the 
case where most developed countries are concerned. 

Another key aspect of interdependence dealt with in this chapter is the 
relationship between the goals of raising domestic consumption levels and 
boosting exports. Commodity balances are examined in terms of the extent of 
••trade exposure" (exports and imports) and the relationship between this and 
the level of development. In many developing countries, a disproportionate 
share of domestic consumption is met through imports, and significant trade 
imbalances are common for most basic manufactures. The cumulative effects of 
these imbalances can restrict growth. Alternative ways of dealing with the 
problem are sketched in chapter IV. One frequently suggested approach would 
involve curbing consumption in order to boost exports. 12 While that holds most 
promise of immediate effect, current levels of per capita consumption in most 
developing countries are so low that opportunities for improving trade 
performance in this way are virtuaaiy non-existent. 

International pa11erns of comparative advantage 

International trade involves much more than the processing of indigenous 
raw materials into final goods for domestic consumption and export. It is a 
highly interdependent process whereby some countries produce raw materials 
and export them to others which, in turn, transform them into intermediate 
products for export to yet other countries for further processing. The degree of 
this interdepencic:nce, the number of processing stages involved, and the 
international dispersal of the stages differs from industry to industry. 

Efficient production, in this context, requires the integration of processing 
activities throughout the world. Ideally, each pro.;essing stage should be located 

"See, for uample. R. Su1cliffe, '"lndus1ry al'd underdevelopmenl re-examined'", Journal of 
f>evt'lopmenr Studies. vol. 21, Oclober 1984, p. 123. 

11Thi~ assumes, of course, 1ha1 some por1ion of consumplion is already being sa1idied 
1hrough dome~1ic produc1ion arid chat 1he commodities involved have exporc p111enrial. 

- ~-· --- - -----------~- -- ·- . 
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where the cause of economic efficiency can best be served. This does not mean 
that jobs would have to be .. exported .. , though it might mean a restructuring of 
employment patterns in some countries. Jobs would be lost at those stages of 
processing that could be accomplished more efficiently in other countries. but 
jobs would be gained at those stages where the .. home.. country had a 
comparative advantage. In chapter V, this dimension of interdependence is 
examined as it applies to four industries: textiles and apparel; iron and steel; 
wood and wood products; and consumer electronics. An exploratory exercise 
rather than a definitive test of interdependence. the examination is an extension 
of the analysis of international comparative advantage in industrial sectors that 
has appeared in the last three issues of the Survey. 

The examination is conducted using two sets of data. on domestic 
consumption and trade. Two alternative patterns emerge. Countries having a 
comparative advantage in some industries are found to have developed those 
industries on the basis of export markets. Those with a comparative 
disadvantage still meet much of their needs through domestic production. but 
satisfy the remainder through imports. Countries having a comparative 
advantage in other industries exploit this feature only as an extension of their 
domestic markets. 

The four industries are studied in greater detail by arranging their products 
according to successive stages of processing. Generally, those countries that are 
well endowed with raw materials gain ~ comparative advantage by extracting 
these materials and transforming them into intermediate or semi-finished 
products. Other countries. which lack the raw materials. import the semi
finished products and gain a comparative advantage in trade in more highly 
processed goods. Countries that are well endowed with raw materials rarely 
enjoy a comparative advantage in the final product also. On the other hand. 
countries that do have a comparative advantage at the final products stage are 
not mere importers of raw materials and exporters of finished products: they 
a!~ efficient pro-cessors of imported, intermediate-stage materials that have 
successfully rationalized their industrial structure in accordance with the 
concept of international interdependence. 

Technology and trade in manu/ actures 

Chapter VI deals with one of the more complex elements of international 
interdependence: the influence of technological development on patterns of 
trade in manufactures. Trade between developing and developed countries is a 
special form of interdependence and particular attentio· 1 is focused on this 
aspect. The first section of the chapter provides an empir cal assessm!nt of the 
relationship between technological capability and international competitive 
abilities in 90 selected industries. These break down into three groups: 
industries where competitive ability appears to be closely related to expenditure 
on research and development (R and D); industries where no such relationship 
is observed; and industries where R and D does not appear to be a crucial 
factor. The composition of these three groups is of interest in itself. The general 
impression that emer~es from the assessment is that a country's level of 
technological sophistication and the volume of its technological inputs can be 
particularly important determinants of trade performance. 
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The second section focuses on trade performance trends in various 
countries with a view to evaluating. loosely. each country's performance in 
terms of its technological capabilities. Several devl loped countries are found to 
rely on exports to an unexpectedly hi~h degree. given their technological 
capabilities. The reverse situation obtains in some developing countries which 
have failed to upgrade their export structure to match their level of 
technological sophistication. Given the need for these countries to diversify. as 
well as to raise the total le\ el of their exports, domestic and international action 
may be needed to ensure that their technological capabilities are fully realized. 

The concluding section carries the analysis one step further by providing a 
fairly detailed picture of North-South trade flows. R and D expenditures are 
seen to be most highly concentrated on the engineering (including electrical, 
electronic. aerospace and transport) and chemical industries. Other industries 
(including basic metals. food. textiles and leather) account for only a very small 
portion. In some instances, the .. technology gap .. in North-South trade closed 
somewhat between 1970 and 1980. but the trend was not widespread. In 
general. the technology gap is uneven and volatile in nature and there is an 
urgent need to close it in certain industries and regions. 

Employment and productivity within the manufacturing sector 

Most countries. in recent years, have experienced a slowdown in growth of 
labour productivity, coupled with a rise in unemployment. The analysis 
contained in chapter VII, however. shows that behind this broad, common 
trend several features distinguish between the developing and the developed 
countries. In the former countries, growth in manufacturing output is the 
result, primarily, of expansion in employment; gains in labour productivity play 
a moderate to negligible role. In the developed countries, this relationship is 
reversed. These countries, whether they be centrally planned or developed 
market economies, rely primarily on improvc-ments in labour productivity to 
spur growth, however slowly, in manufacturing. 

At the industrial branch level, the contrasts between the economic 
groupings are even more distinct. An examination of productivity trends in 
industries whose output expanded most rapidly in 1970-1981 shows that for the 
developing countries the benefits of rapid growth in output and productivity 
were limited as the industries concerned were almost always very small in terms 
of their shares in MV A and total employment. Because of the small size of 
these industries, and the frequent absence of close links between them and 
other industries, the diffusion of productivity gains w&s also limited. In the 
developed countries, the chemical, machinery and transport equipment 
industries generally accounted for the most rapid growth in output. Those 
industries all have strong links with other industries and economic sectors. 
Although their productivity performance in recent years has slackened, it 
continues to be an important impetus to growth on an economy-wide basis. 

The productivity performance in those industries accounting for the largest 
proportion of MV A in each country was also studied. Food products or 
resource-based industries are typically the largest industries in the developing 
countries. Moreover, the dominant industries in those countries often account 
for a disproportionately large share of MV A. Improvements in labour 
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productivity. therefore, are closely tied to conditions in agriculture or mining. 
In the developed market economies. the dominant industries generally account 
for a small proportion of MV A and the range of industries is varied-facts 
which indicate the more diversified structure of MV A in those economies. 
Improvements in labour productivity in the dominant industries are likely to 
have positive repercussions on other industries. as well as on other economic 
sectors. 

The second section of chapter VII looks at labour productivity and output 
among small-scale manufacturers. Although these manufacturers• labour 
productivity levels are generally below the national average. this is not always 
the case. Analysis of the share of value added in the gross output of both small 
and large firms shows that, quite often, the former have a greater proportion of 
value added in their gross output than do the large firms. One reason for this is 
that small firms frequently carry out more intensive processing of raw 
materials. Several characteristics of small-scale firms-their concentration in 
rural areas, their emphasis on the production of consumer goods for the low
income buyer, and their role as a supplier of capital goods to other small-scale 
operations in the agricultural, construction and transport sectors-confirm that 
these firms can constitute a vibrant source of employment and growth. 

Skill intensities i11 manufacturing 

The emergence of new technologies can mean significantly increased 
requirements of skilled labour. While development of a skilled labour force is 
essential if a country is to keep pace with international advances in technology, 
it is also a costly and long-term process. Moreover, the issues arising in 
connection with it are varied and often complex. For example, if advances in 
technology are rapid, and cut across a wide range of manufactures, the 
competitive advantage of producers in developing countries will be eroded as 
these producers depend heavily on a labour force that is largely unskilled. 
Similarly, technological innovations originate almost exclusively in the devel
oped countries, where labour is comparatively expensive and not as 3bundant 
as in the developing countries. Thus, while most technological advances make 
use of additional inputs of skilled labour, they are also intended to reduce the 
total work force. For this reason, they may not always be appropriate for the 
developing countries. This is particularly true in the case of the least developed 
countries, where levels of unemployment are exceptionally high and labour 
skills are often minimal. 

International comparisons of the type presented in chapter VllJ are subject 
to certain statistical limitations and are contingent upon the validity of various 
assumptions; some of them must therefore be regarded as tentative. Nevertheless, 
there is evidence to suggest the emergence of trends that have important 
consequences for developed and developing countries alike. In the former 
group, for example, the most rapidly expanding industries are using increasingly 
greater amounts of skilled labour and physical capital. In the latter, the 
opposite relationship is to be observed. 

Industries found to have relatively high skill intensities were analysed in an 
attempt to identify other common characteristics. In the developed countries. 
increases in skilled labour requirements often tended to be associated with the 
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initial skill requirements of the industry concerned. In other words, the use of 
skilled labour increased most rapidly in those industries which already 
employed a relatively skilled labour force. Moreover. skill intensity tended to 
increase most rapidly in those industries which employed the most physical 
capital. Similar generalizations concerning the developing countries proved to 
be difficult to make. owing io the heterogeneity of the activities carried out in 
each branch of industry in those countries. In several instances. however, it was 
observed that the level of skill in low-wage industries tended to· rise rapidly 
during the period studied. 

In an cff on to bring these issues more clearly into focus, the chapter 
concludes with a detailed analysis of data for nine specific industrial groups. 
Wide variations between the economic groupings were noted in the use of 
physical capital in all nine groups throughout the period studied. The use of 
skilled labour was relatively constant, although this constancy was more 
evident in the developed countries than in the developing ones. 

In conclusion, the interrelationships between capital usage and skill 
requirements arc obviously crucial determinants of change in the manu
facturing sector. Divergent trend~ can be observed in the developing and 
developed countries and these underline the need for funhcr study of these 
interrelationships at the specific industrial activity level. 

Industrial conditit>ns in the least developed countries 

The predominant economic characteristic of the least developed countries 
is their inability to achieve sustained increases in real standards of living. 
Chapter IX shows that per capita MVA in these countries. which in 1965 was 
SIO. had risen to only $13 by 1981. These simple facts attest to the failure to 
integrate the least developed countries into the world economic community. 
They remain dependent on foreign technical asl'i~tanr.e a~ well a~ food and 
financial aid. The forms of interdependence described in the present Survey are 
equally absent when the links between the various economic sectors are 
inspected. Per capita value added in agriculture (at constant prices) is seen to 
have declined by 15 per cent in the period 1965-1981. Although many factors 
contributed to this decline. the tenuousness of the links between agriculture 
and manufacturing is certainly one of them. The provision of industrial inputs 
for agriculture constitutes one important aspect of the inter-sectoral relation
ship that should be strengthened. Chapter IX also shows that very few of the 
least developed countries produce any major types of fertilizer. And even 
among these few. output declined in many instances between 1972 and 1981. 

The picture of industrial development that emerges from analysis of 
industry in the least developed countries is essentially a microeconomic one. 
Structural changes. trade performance. employment generation and other issues 
of concern to all developing countries are often the consequence of events in 
only a handful of industrial plants, or even a single plant, in the case of the 
least developed countries. T uis microeconomic perspective is merely a 
consequence of the very limited and fragmented nature of the manufacturing 
sector in almost all these countries. With few exceptions, linkages between 
industries in the manufacturing sector are non-existent. Almost all manu
facturing activities are geared to providing simple consumer goods while the 
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bulk of industrial inputs used by the firms arc supplied through imports. 
Figures showing the distribution of output between light and heavy industry 
provide some indirect evidence of this characteristic: 80 to 100 per cent of MV A 
was accounted for by light industry as recently as 1980. In 1982, some 86 per 
cent of total imports (including non-manufactures) consisted of industrially 
processed goods. 

The microeconomic character of industrial issues in the least developed 
countries is a confirmation of the way that the concept ot interdependence 
-whether domestic or international-fails to touch those countries. Thus, 
efforts to address many problems may first have to be examined in light of this 
situation. The growing attention to the microeconomic framework within 
which firms operate provides some evidence of such thinking at the 
policy-making level. Increasingly, Governments have begun to concern them
selves with the determination of relative prices {prices for final output as well as 
wages and interest rates) and have begun to search for ways to simplify existing 
systems of subsidies and taxes. In other policy-related areas, one promising 
avenue may be an aggressive search for opportunities to establish, through 
sulx:ontracting, a wider range of international tics for existing domestic 
industrial plants. Herc, the focus could be on the development of closer 
economic tics with plants in more ativanced developing countries. 

The evolution of agro-food systems in developed market economies and 
developing countries 

The interrelationship between the agricultural and manufacturing sectors 
is one of the most crucial aspects of interdependence. It is in this context that 
chapter X begins with an analysis of the development of new. industrially 
processed food products. This development has been rapid and continuous. but 
has been concentrated in the agro-food industries of the developed market 
economies. It has. however. had significant international consequences: a 
diffusion of standardized patterns of food production and consumption has 
occurred through trade, foreign investment and imitative national investment. 

The widening range of innovations and technological changes tnat have 
marked the past two decades has gradually increased the share of MV A in total 
food consumption. In the developed market economies. this trend has had 
significant implications for the market structure and organization of the 
industry. Links between different branches of the industry have been 
strengthened as agro-food systems have become more interdependent with 
regard to the supply and demand of essential components and ingredients. 

From product development and technological advances. the chapter turns 
to the growir·g standardization in patterns of food consumption and production. 
While this is most pronounced in the developed market economies. large 
sections of the population in some developing countries (particularly those at 
higher levels of per capita income) have adopted similar consumption patterns. 
In a number of developing countries. these trends have increased the pressure 
on traditional food producers to adjust to the new patterns of demand and. in 
the process. have accentuated the dualistic structure of the agro-food complex. 

The international diffusion of the developed countries· food patterns 
places a heavy strain on the traditional agro-food systems of the developing 
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countries. As consumers shift their preferences to new staples. and as producers 
in developing countries adopt new technologies. traditional food processing 
activities tend to be crowded out. This phenomenon is examined in the context 
of the gradual internationalization of an animal-protein food chain. 

The diffusion of this chain in the developing countries is seen to have had 
three effects. First. it has increased the capital intensity and the productivity of 
agro-food operations. The initial processing of new staples. which is always 
more capital-intensive than that of traditional staples. is soon followed by entry 
into more advanced processing phases which again tend to be more capital
intensive than the average for the food industry. Some developing countries 
have succeeded in progressing to the final stage (occasionally for export) at 
which the processing units involved use the most advanced technological 
equipment and are as capital-intensive as similar units anywhere else in the 
world. Second. the output mix of the agro-food complex bas changed. being _ 
marked by an increase of livestock products relative to agricultural products. 
Finally. expansion of the animal-protein food chain has at times led to growing 
divergence between the agrarian structure and the food industry. The latter. 
being geared to swiftly rising demand for food in the industrial and urban 
sectors. has become more autonomous vis-a-vis the agricultural sector and 
more dependent on imported staples. technology and know-how. 

The successful integration of the animal-protein chain with staples 
processing and peasant agriculture is one of the most urgent tasks confronting 
policy makers-particularly those in low- and middle-income countries that 
have high rates of industrial growth and large populations. The chapter 
concludes by stressing the important role that must be played by the peasant 
economy in this integration process. 



II 
The changing map of world industry 

THE present chapter begins with a brief account of recent changes in the 
global distribution of industrial activity. These changes arc noteworthy for 
several reasons. First, observations on their direction and intensity are of help 
in gauging the consequences of the widely varyiPg rates of industrial progress 
that apply in different parts of the world. Second, though they may open up 
new industrial opportunities. they can also introduce new sources of competi
tion and lead to adjustment-related problems. Finally. they are bound to alter 
the direction and composition of international trade. investment and technology 
transfer. 

The chapter continues with a study of the relative degree of industrializa
tion in countries, as measured by the share of MV A in total income. The 
sluggish growth that has predominated throughout the world economy since 
the early 1970s has led to several unexpected shifts in basic relationships 
between growth and structural change. In particular. the contention that rapid 
expansion in manufacturing equals rapid economic growth may be less 
defensible today than it was earlier when economic growth rates were generally 
much higher. 

As growth perf ormancc in the manufactufr.ag sector is governed by 
underlying shifts in the composition of manufacturing. the chapter concludes 
with a study of long-term trends in selected branches of industry. The results 
provide an i.adication of the extent to which general economic characteristics 
such as market size, resource endowment and level of development can alter 
patterns of structural change within the manufacturing sector. They also 
support the view that patterns of structural change are not uniform, but differ 
widely betwe~n economic groupings and even among countries within an 
economic grouping. 

ne global distribution of manufacturing activity 

Figures I and II summarize global trends with regard to MVA dis"a:'ution 
and growth in manufacturing. The developing countries• share in world MV A 
rose from 7.8 per cent in 1963 to approximately I 1.6 per cent in 1984.' Jn the 
'ame perioo, ttie developed market economies' share dropped from 17 to 
63.S per cent. This fall was the result, primarily, of rapid growth in the centrally 

'For want of comparable data, China has not been included in these compilations. Tentative 
e5timates of that country's share in world MVA are given in appendi11 I to the present chapter. 
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l'iotc: The dis1ribu1ion shown above docs no1 include China. Figures for 1982 and 1983 arc preliminary. 
Figures for 1984 arc cs1imalC'i. 

planned economies whose share rose from 15.2 to 24.9 per cent.2 These shifts 
are reflected in the growth rates for MVA. In the years prior to 1973. for 
example. growth in the centrally planned economies and, to a lesser extent, in 
the developing countries, generally exceeded that reported for either the 
developed market economies or the least developed countries (figure II). After 
1973. however, the pace of growth decelerated everywhere, althou~h the 
slowdown was most marked in the developed market economies and the least 
developed countries. 

MV A growth rates for five income groups of developing countries, over 
roughly the same period, are given in table II. I. The rate in the low-income 

10wing 10 concc:pcual diffc:rc:ncc:s in 1hc: na1ional accoun1ing prac1icc:s of lhc: dc:vc:lopc:d markc:1 
economies and 1hc: cc:n1raHy planned economies, original da1a for lhc: 1wo economic groupings were 
no1 comparable:. A s1a1is1ical c:llc:rcisc: was undc:riakc:n by lhc: sc:crc:1aria1 of UNIDO, 1hc:rc:forc:, 10 
derive: a sc:1 of da1a 1ha1 would pc:rmil reliable: conclusions 10 be drawn from a comparison of lhc: 
share: of 1hc: lhrc:c: economic grouping.~ in world MVA. The: figures for 1hc: cc:n1rally planned 
economies should nc:vc:rihc:lc:ss be regarded only as c:s1ima1c:s needed 10 pc:rmil considc:ra1ion of 1hc: 
share of manufaciuring by lhc: cc:n1rally planned economies of lhc: world. 

·--· ··--·------'------
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Figure II. l•tlices of inasrrial proaction in mau/acturing b.)· eco•omic groupings, 
1963-1984 
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Analysis and 1he S1a1is1ical Office of 1he Uni1ed Na1ions Sccre1aria1, wi1h cs1ima1cs by 1he UNIDO secretarial. 

4 Covering lhe period 1973-1983. 

Table JI.I. Average anr.ual MVA growth rates in 95 developing countries, by income 
group, 1963-1973 and 1973-1981 

MV A growth ratt Group short in 
for incomt group population of 

G.VPptr (ptrcmta.rrtJ tht dtvt/oping Numbtrof 
capita. 19711 countrits. 1980 countrits 

lncomt group (currtnt dollars) 19fJJ-197J 197J-1981 fptr<tntagt) in group 

Low 295 4.6 4.7 50.7 28 
Lower-middle 295-600 7.1 8.1 18.2 21 
Intermediate 600-1 320 8.8 6.8 15.7 24 
Upper-middle I 320-2 415 9.1 6.1 12.3 II 
High 2 415 7.5 3) 3.1 II 

s,,uru: UNH>O da1a base; informa1ion supplied by 1hc Office of Dcvelopmenl Research and Policy 
Analysis and 1he S1a1is1ical Office of 1he Unilcd Na1ions Sccre1aria1. wi1h es1ima1es by lhc IJNIOO secre1aria1. 
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group, which was already modest in 1973, has remained almost unaltered. It is, 
in fact, considerably less than the growth recorded for most developing 
countries since 1963. The implications of this poor performance are significant 
since roughly half the total population of the developing countries is im olved. 
The table further shows that the post-1973 deceleration in MV A growth was 
most pronounced among countries at the $600-plus income level, 3 Thus, 
countries that had reached at least intermediate levels of development were 
more exposed to the consequences of the recession that began in the early 
1970s. 

Broad shifts in the economic groupings conceal many of the more subtle 
changes that occurred in the global map, as may oe seen from table 11.2, which 
details the role of the major industrial economies and the geographical 
distribution of manufacturing activity. Among the centrally planned economies, 
the USSR made significant gains. In 1963, that country accounted for 9.2 per 
cent of world MVA; by 1981 the figure had risen to 16.6 per cent. The 
proportion of world MV A attributed to the developed market economies as a 
whole declined. But, as the table shows, this decline was due mainly to trends in 
some of the more advanced of those economies (particularly the United States); 
in fact, several developed market c:conomies, including Greece, Israel, Japan 
and Portugal, increased their share in world MV A, albeit at a decelerating rate 
in recent years. 

With regard to the developing countries, the largest among them4 

increased their share of world MV A from 5.6 per cent in 1963 to 8.0 per cent in 
1981. The corresponding figures for small developing countries with modest 
natural resources were I. I and 1.5 per cent, and those for small developing 
countries with ample natural resources were 1.0 and I. I per cent. s 

In regional terms, developing countries in West Asia and in South and 
East Asia have had a significant increase in their share in world MV A whereas 
those in Africa and Latin America have had only a modest one. The situation 
in the least developed countries is particularly discouraging. Not only is their 
share in world MV A very small, but it has remained unchanged throughout the 
period under consideration here. In the past decade, growth in those countries 
has slowed considerably. It amounted to only 2.4 per cent per annum in 1973-
1983, compared to 5.8 per cent per annum in 1963-1973 (figure II). This 
pronounced slow-down distinguishes the least developed from the other 
developing countries with low incomes and implies a deterioration in their 
performance relative to that of all developing countries. In 1981, the least 
developed c0untries accounted for only 1.52 per cent of the MV A of all 
developing countries, compared to 2.41 per cent in 1967. 

'Income groups are defined in terms of 1978 levels of GDP per capita. A definition in terms 
"' 1960 levels was also tried, to test the sensitivity of the figures given in table II. I. The differences 
in 1he values of grow1h ra1es and in lhe proportions be1ween 1he grow1h rates were found 10 be 
minimal. 

•Developing coun1ries with popula1ion of more 1han 20 million lowards 1he mid-1970s. See 
list in appendix II to 1he presen1 chap1er. 

'Small developing coun1ries are divided inlo 1hose wilh ample natural resources and those 
wilh modes! na1ural resources, in accordance wilh 1he findings of a cluster analysis dtscribed in 
World Industry since /91SO: Progress and Prospects (Uni1ed Nations publica1ion, Sales No. 
E.79.11.8.3). See list in appendix II to the present chapter. 
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1963 
1973 
1975 
1977 
1979 
1981 

Table 11.2. Sha.re ofselected countries and country groups in world MVA (at constant 1975 prices), 1963-1981 

(Percentage) 

Othtr small dtv~lofinR 
Rtct11tly industrially C'OUnlrle$ 

Ca11ada i11dustrializtd mature Developing countrit.1, by rtflion 

'""' dtwo':Jptd dtvthped /.ar1:t With modest With amplt 
V11iml marktt marktt dtvtlopin1: natural natural Wtst Sourlr and Latin 

USSR Stotts Japan t'C'OllO,,,l"c-.s" tconomitsb countries" rtsourct.f ,, ~urcts Africa Asia Ea.11 A.1/a Amtrlca 

9.2 31.9 6.4 2.6 36.1 S.6 I. I 1.0 0.8 o.s 2.1 4.7 
... 26.7 9.4 3.4 32.6 6.S 1.3 1.0 0.8 0.6 2.6 s.s 
15.0 24.1 9.0 3.6 31.3 7.2 1.3 1.0 0.9 0.7 2.8 S.9 
... 24.5 9.6 3.4 30.0 7.4 1.4 1.0 0.8 0.7 3.0 5.6 
... 24.7 10.2 3.4 29.0 7.7 1.4 I. I 0.9 0.9 3.1 S.1 
16.6 23.9 10.5 3.5 27.3 8.0 l.S I. I 1.0 1.0 3.2 S.9 

So11rtt: UNIDO da1a base; information supplied by 1he Office of Development Research and Policy Analysis of the United Nations Secretari11t. 
0 Greece. Ireland. Israel. Maha. Ponugal. South Africa. Spain. 

(.taSI 
dtvtloptd 
countrlts 

0.2 
0.2 
0.2 
0.2 
0.2 
0.2 

b Australia. Austria, Belgium. Denmark, Finland, France, Germany, Federal Republic of, Italy, Luxembourg, Netherlands, New Zealand, Norway, Sweden, Switzerland, 
United Kinadom. 

C'For country composition. see appendix II to the present chapter. 
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Table 11.3 shows the distribution of manufacturing activity among devel
oping countries and areas, highlighting the I 0 which made the largest contri
bution to the total MV A of that economic grouping at various times. The 
predominant feature of the table is the relative deterioration in the contribution 
of manufacturing in Latin America and its growth in South and East Asia. In 
1981, Brazil and Mexico together accounted for 37 per cent of the developing 
countries· total MVA. Data for 1963 show that in that year six of the largest 
contributors were Latin American countries: together they accounted for over 
48 per cent of the developing countries· total MVA. By 1981, however, only 
four Latin American countries were still among the ten largest contributors, 
and their combined share was less than 44 per cent. This deterioration can be 
attributed to the recession which struck Latin America during the late 1970s 
and early 1980s, the worst experienced since the 1930s. The result was a shift in 
the impetus for industrial growth: by 1981, Hong Kong, Indonesia and the 
Republic of Korea had emerged among the grouping's leading suppliers of 
manufactures. 

To look at the contributions made to global MVA at selected times, 
however, is to see only a portion of the industrial map. To obtain a more 
complete picture, it is necessary to consider changes in the contribution of each 
economic grouping. Table 11.4 shows incremental additions to world MVA, 
expressed as percentages of the total increase (at 1975 prices). A clear 
distinction can be made between trends in the developed market economies and 
those in the rest of the world. By comparing figures for 1963-1973 and 1973-
1981, it will be seen that the developed market economies' incremental 
contribution to world MVA fell from 66.8 to 37.6 per cent. Much of this decline 
can be attributed to two downturns in growth, one of which occurred in 1974-
1975, the other in 1980-1981. Even during the interim period (1975-1979), a 
clear distinction between the activities of the three economic groupings is 
apparent. Because growth in the centrally planned economies has remained 
comparatively steady, its relative significance is greatest in years of slow world 
growth. Finally, the figures show that the developing countries have consistently 
provided an input to world growth in manu~'lcturing that has far exceeded their 
corresponding share in world MV A. 

Table 11.5 provides similar data in respect of individual developing 
countries. Two different groups can be noted. Five countries or areas-Brazil, 
Hong Kong, India, Mexico and the Republic of Korea-have consistently 
provided a strong growth impetus to world industry. Others, however, have 
made only sporadic contributions to growth. In periods of slow world growth, 
countries whose economic output stagnates or declines are numerous. 
Countries which can provide strong impetus to growth during these periods 
assume added significance. This fact is illustrated in the last column of table 
11.5 where it can be seen that the 10 countries or areas which contributed most 
to growth accounted for 105 per cent of incremental output, meaning that the 
cumulative addition to MV A provided by all other developing countries was 
negative. This points to the limited participation of many developing countries 
in the industrialization process. Industrial progress in the developing countries 
is dominated by the performance of a few countries and, to a lesser extent, by 
sporadic bursts of growth in a limited number of other countries. While such a 
pattern can provide instances of encouraging industrial performance, these 



Table 11.3. The 10 developing countries or areas with the largest share in the MV A (at constant 1975 prices) of their economic grouping, 
1963, 1973 and 1981" 

(Percentage) 

--
196.f 1973 /9H/ 

Sh11rt• of Share of Sharr of 
Cou11tr_r or arra .\fl'A Country or arra MVA Country or area MVA 

~·- ._;i 19.64 Brazil 22.74 Brazil 22.71 
India 13.48 Mexico 12.36 Mexico 13.88 
Mexico 10.71 India 9.06 India 8.61 
Argentina 9.(\2 Argentina 8.40 Republic of Korea 4.86 
Venezuela 3.81 Turkey 4.21 Argentina 4.85 
Turkey 3.43 Venezuela 3.08 Turkey 3.69 
Philippines 2.82 Republic of Korea 2.85 Indonesia 2.77 
Peru 2.76 Philippines 2.48 Philippines 2.62 
Chile 2.40 Peru 2.30 Venezuela 2.46 
Egypt 2.10 Iran (Islamic Republic of) 2.06 Hong Kong 2.27 -- -- --

Total 70.17 Total 69.54 Total 611.72 

Sourer: UNIDO data base; information supplied by the Office of De\'elopmcnl Research and Policy Analysis and lhe S1a1is1ic11I Office of 1hc Uni1cd Nations Sccrc1aria1, 
\\ith estimates by the UNIDO secretariat. 

"Data were a\'ailable for 97 de\'elopin~ countries. 

Table 11.4. Contribution of economic groupings to Increase In world MV A (at constant 1975 prices) 

(Percentage J 

f:n"'"'""' '""'P'"' 1963-1973 }97.f.1911/ 197 J. J97J /97J-/977 /977-1979 /979- /911 / 

Developed market economies 66.8 37.6 -2 080.6 64.S 5!1.S -·54.1 
Centrally planned economies 23.4 44.4 I 750.9 24.5 25.9 I 13.5 
Dc\'eloping countries 9.8 18.0 429.7 11.0 15.6 40.6 

Sourct': UNIDO data base; infurmalion supplied by the Oflice of Development Research and Policy Analysis and the S1atis1ic11I Office of 1he llni1cd Nations Secretariat, 
with estimates by the lJNllJO secretarial. 
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0 Data were available for 97 dc,·cluping cuuntrie•. 

.... .... 

:;
~ 
~ 
·~ 
li' 
:;. 
""' -~ 
~ 

( 
Q 
Q 

~ 
§ 
~ 
:;
:; 
a. 
~ 
~ 
~ :s 
~ 



Tire changing map of 111:orld industry 11 

instances are often isolated. They have little impact on the bulk of the 
population in the developing countries and, perhaps, only limited applicability 
to industrial conditions in those countries. Such a wide disparity in industrial 
capabilities is a poor substitute for the more broadly based effort that is 
required to alleviate poverty and better integrate the industrial efforts of 
individual developing countries. 

Up to now, the global spread of industrial activity has been described in 
terms of MV A generated in selected country groupings. But it should also be 
gauged in relation to the distribution of world population. Table 11.6 shows 
levels of MV A per capita in selected years. A striking diversity is observed 
among the developing countries. For example, in the least developed countries, 
MV A per capita was only S 13 in 1981; indeed, between 1963 and 1981 it rose by 
only S4. Per capita MV A in both Africa and South and East Asia was also low 
in 1981-less than 3 per cent of the average for the developed market 
economies. Figures for West Asia and Latin America were considerably higher. 
Although the former region accounted for only 1 per cent of world MV A, its 
per capita !evel was 10 per cent of that attained in the developed market 
economies. The corresponding figure for Latin America was 19.2 per cent. 
Despite the advantages which large countries in general are thought to enjoy 
through economies of scale, per capita MV A in large developing countries is 
only equal to, or even less than. that in smaller developing countries. With 
regard to the growth of per capita MV A. the achievements of the centrally 
planned economies were unmatched by any other grouping. MV A per capita in 
that grouping trebled between 1963 and 1981 and by the latter year was 77 per 
cent of the level reported for the developed market economies (up from 48 per 
cent in 1963). 

Again, the broad trends in the three economic groupings conceal wide 
variations in the performance of individual countries. Between 1973 and 1981, 
per capita MV A in the developing countries increased by 25 per cent, although 
in about one third of those countries it actually declined. With certain 
qualifications,6 MV A per capita provides some measure of the contribution of 
manufacturing to the standard of living. The fact that manufacturing levels 
have fallen in recent years in many developing countries is a matter of concc:rn. 
therefore. In the following section, these aspects are considered in greater 
detail, especially those aspects concerned with patterns of structural change 
subsequent to 1973. 

The degree of industrialization 

A prominent feature of the development process is that, relative to other 
sectors, manufacturing generally assumes added importance as per capita 
income rises. 1 The degree of industrialization achieved by a given country can 

•The MV A per capita ratio docs not fully measure the contribution of manufacturing to the 
standard of living, for two reasons. First, manufacturing activities generate external economics 
whose impact on the standard of living is. by definition. not recorded using the usual accounting 
methods. Second. the real contribution of value added to the standard of living can be asse~~ed 
only 1f the prices of outputs, factors and inputs arc correct guides to their values-a condition, as is 
well known, that more often than not is not fulfilled in the real world economy. 

1Sec w,,rfd lndu.ury .since /9tSO . . , annex I. 
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Table 11.6. MVA (at constant prices) per capita In selected country groupings, 1963, 1973 and 1981 
(Dollars) 

Small 
dtvtlnpln1: 

/)r\•tlnpin.i: cnunrrit.1 in: countrlr.1 
Ctttrrolfr /Jt\'l'/Optd /.ar1:r 11'/th modnt 
plo1111td morktt Dt\•tlopin.i: Wtst South and /.atin dl'vtlopin1: natural 

rC'or C'fOIWmlC'S tronomits countrit.1 . .ffrica 1hia f.'ast A.tia .1mrrica cnunrrir.1 rr.rnurrr.1 

1963 407 996 48 24 83 22 172 44 48 
1973 897 I 623 81 38 153 34 289 75 78 
1981 I 333 I 729 IOI 46 175 51 332 97 94 

Small 
dtvrlnpin1: 
rountrlrs 

with amplr 
natural 

rr.wurrC'.1 
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be measured by the share of MVA in total income (i.e. GDP) in that country. 
For countries at the early stages of development, the share of MV A is low, but 
it rises rapidly as per capita income increases. Thus, in low-income deveioping 
countries roughly 16 per cent of GDP, on average, originates in the 
manufacturing sector. Comparable figures for middle-income and high-income 
developing countries are 18 and 21 per cent, respectively. The average is around 
28 per cent in the developed market economies. 1 

Of course, the relative importance of a specific sector is not entirely 
dependent on the level of per capita income. Because the composition of GDP 
is also influenced by the particular circumstances of individual countries, the 
average share of MVA in GDP will vary widely. For example, in 51 low-income 
developing countries surveyed, the degree of industrialization was found to be 
less than 10 per cent in 25 cases, but between 16 and 27 per cent in another 10. 
Similarly. in 24 middle-income developing countries surveyed, 8 had a degree of 
industrialization of between 18 and 34 per cent, but 4 had one of less than 
10 per cent. Finally, in 23 high-income developing countries, the degree of 
industrialization in 8 cases was less than 10 per cent. 

Even among developed market economies regarded as having reached a 
relatively mature stage of industrial development, the share of MVA in GDP 
varies from 11 to 37 per cent. In spite of these sometimes significant variations, 
most economists are satisfied that the share of MVA rises with growth in per 
capita income and that the relationship between income levels and economic 
structure is applicable to most countries. The following analysis of recent 
trends, ia~wever. suggests that this interpretation might well be reviewed. 

In the period 1973-1982. the degree of industrialization declined in many 
countries and the direction of structural change was often contrary to that of 
per capita income (see table Il.7). The decline was particularly noteworthy for 
three reasons. First, it affected all categories of countries. While it was 
particularly acute in the developed market economies (where manufacturing 
lost ground relative to other sectors in 21 of 26 countries surveyed), it also 
affected the developing countries. The degree of industrialization, calculated at 
current prices, declined in 25 out of 48 low-income developing countries, in 10 
out of 24 middle-income countries, and in 14 out of 23 high-income countries. 

Second, the decline was apparent no matter whether data were based en 
constant or current prices. Although the share of MV A declined less frequently 
when measured at constant prices, such decline was by no means uncommon. A 
relative decline in manufacturing was observed in more than half of the 
developed market economies and low-income developing countries surveyed. 9 

It was observed in a smaller, though significant, proportion of middle-inc"me 
and high-income developing countiies. In the case of the developed market 
economies and the high-income developing countries, the decline in several 
instances could be attributed to the fact that oil and mineral extraction and/or 
processing accounted for a large part of GDP. As the prices of minerals and oil 
had risen in comparison with those of manufactures, the relative size of the 
manufacturing sector declined. 

•eccausc of problems of definition, as well as lack of data in current prices. the centrally 
planned economics arc not covered in the analysis. Figures, which refer lo 19111. arc from the 
lJNIDO daia base. 

''Country data arc more plentiful in constani than in current prices. 
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Table II. 7. Direction of dlaage ia the degrtt of iadastrialization bdwtta 1973 aad 1982. 
selected couatry groapiagsa 

Nwn~ of covnlri~.r .rlro•~ 

.4 di~niu ilr rlrot 
.4 J«/ilr~ in .4 J«t;-ilr dirn:rion of dttDIJr 

.'Vumbtrof r/r~ .Jlrarr of tM.rltauof ;,, r/r~ tkv« of 
C"Olllfrrir.r . \IY . .f ill .\ff.4 ill GDP • ilu/V.Jrriali =orion 

c-rr·}· JrOupilllJ.r ill JroupillJ GDP kn semen altll .va•·rlt of GDP 

Ccnually planned economics (8) ( ... ) (~) ( ... ) 
Developed market economics 26 (27) 21 (16) 13 (7) 21 (16) 
Developing countries 95 (98) 49 (41) 43 (32) 37 134) 

of which 

Low income 48 (51) 25 (25) 21 (22) 16 115) 
Middle income 24 (24) IO (9) 10 (6) 9 (10) 
High income 23 (23) 14 (7) 12 (4) 12 (9) 

Total. developed markc~ 
economics and 
developing countries 121 ( 125) 70 (57) 56 (39) 58 (50) 

SoUTc~: UNIDO da1a base; inform.uion supplied by 1hc Office Of Dcvclopmcnl Research and Policy 
Analysis. 

°Figurcs in parcn1hcscs arc based on cons1an1 pricC". 01hcrs on currcnl pri.:cs. 

Third. a reduction in the degree of industrialization frequently reflects 
deterioration of the dynamic role of manufacturing. A levelling off. or even a 
decline. in the degree of industrialization is not an unexpected feature of 
growth, particularly in the developed market economies. Most interpretations 
of structural change anticipate that the industrially mature countries will reach 
a point when the dynamism of the manufacturing sector will be overtaken by 
services. Trends in the last decade. however. do not entirely confirm these 
interpretations. In many countries other than the industrially mature ones the 
manufacturing sector lost ground not only to services but to other sectors of 
economic activity. These trends are not confined to those expressed in current 
prices; nor, for that maller. are they observable only in countries where oil and 
mineral production figure prominently. In 39 countries surveyed (including 
22 low-income developing countries). real manufacturing output lost ground 
relative to GDP less services. This suggests an abrupt deterioration in the 
dynamism of growth that is normally associated with the manufacturing sector. 

A fall in the degree of industrialization in developing countries, while it 
may be unexpected. does not necessarily contradict the hypothesis that changes 
in the share of manufactures in GDP correlate positively with growth in per 
capita GDP. In 50 of 125 countries considered, however, the direction of 
income growth (measured at constant prices) was opposite to that taken by 
shifts in the degree of industrialization. In other words, countries with 
increasing (decreasing) per capita income frequently registered a decrease 
(increase) in the degree of industrialization. When indicators were constructed 
on the basis of current price data, the frequency of such instances was found to 
be even higher (58 out of 121 countries). 

A systematic and comprehensive view of these was obtained by fitting the 
available data to a model of structural change. It has been shown in previous 
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studies to that patterns of structural change can be represented by a simple 
logarithmic regression of MVA on GDP per capita and population. 11 To offset 
doubts that a single pattern structural change would be applicable to all 
countries. the countries covered were divided into groups likely to fit into a 
common pattern. 12 These groups. indicated in table 11.8 by roman numerals. 
are: developed market economies (I); large developing countries (ll);n small 
developing countries with modest natural resources (Ill); and small developing 
coun~ries with ample natural resources (IV). 14 Regression coefficients were 
calculated from data for two periods. 1966-1972 and 1975-1981. is 

The income coefficients in table 11.8 relate the growth of MV A to changes 
in per capita income. In the case of the developed market economies. values are 
near unity. meaning that MV A tends to increase at approximately the s.ame 
pace as income per capita. The largest coefficients apply to small developing 
countries having modest endowments of natural resources (group Ill) and to 
large developing countries (group II). In these countries. MV A tends to 
increase more than proportionately to growth in per capita income. Conversely. 
the lowest values are associated with developing countries that are amply 
endowed with natural resources (group IV). which may suggest a relatively high 
propensity in these countries to spend more on imports. 

Table 11.8. Early (1966-1972) and late (1975-1981) growth 
patterns in selected country groups 

Counrr.r group 

C oeffici~nr I II Ill /J" 

Income coetlicient 
1966-i972 1.085 1.356 1.503 0.622 
1975-1981 0.954 1.318 1.343 0.780 

Population coefficient 
1966-1972 1.018 1.074 1.268 1.069 
1975-1981 1.020 1.070 1.223 0.987 

Ri 

1966-1972 0.988 0.857 0.925 0.712 
1975-1981 0.988 0.9!0 0.924 0.819 

Sourer l!NIDO data base; informa1ion supplied by the Office of 
Development Research and Policy Analy•is of the United Nations Secre1ariat. 

10See, for example, World Industry sinu 19~0 . ... annex I. 
"The explicit functional form is lnMVA =a+ b lny + c lnP where y is GDP per capita (al 

constant prices) and P is population. Another form, In MV A = a + b In y + c In P + d (In y)2, was 
tested, but did not lit the data any bcner. As its non-linear component made it somewhat 
complicated to handle, it was not retained. 

1iThe countries included in the various groups arc listed in appendix 11 to the present chapter. 
11 Developing countries with populations of more than 20 million towards the mid-19705. 
••small developing countries were divided into those with ample natural resources and those 

\\ 11h modest natural resources., in accordance with the findings of a cluster analysis described in 
World Industry sinu 1960 .. .. annex I. 

ueascd on a poolei time series cross section analysis. Following s1a1is1ical tests, the 
hypothesi5 that the growth panerns of each group arc similar 10 one another or lo the average 
panern observed for all developing cou111rics was rejected. 
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Population parameters are close to unity in groups I. II and IV. indicating 
that the size of the domestic market is not a particularly significant factor in 
large countries. nor in countries where industry is based on natural resources. 16 

This is not the case in group Ill. where population size makes a clear difference 
in industries' ability to exploit the opportunities for expansion afforded by 
economies of scale. In this group. for example. in a country having a per capita 
income at the arithmetic mean of the group. a 50 per cent increase in 
population is likely to bring about at least a 60 per cent increase in MV A. In 
other words. the per capita MV A in a country with a 6 million population and 
a per capita GDP uf $600 would be 9 per cent higher than that in a country 
having the same per capita GDP. but a population of only 4 million. This 
clearly suggests the benefits that countries in this group could derive from 
greater market integration. 

A comparison of figures for the period 1966-1972 and 1975-1981 suggests 
that significant changes in structural relationships in world industry occurred 
during the transition from the fast. steady growth which distinguished the early 
period to the slow, erratic growth which distinguished the later one. Indeed. 
statistical tests confirm that the parameters estimated for three of the country 
groups (I. III and IV) for the early period may be regarded. with little risk of 
error, as being distinctly different from those for the later period. As can be 
seen from table 11.8, the difference mainly concerns income. which declined in 
groups I. II and III, but rose in group IV. 

In order to better depict the consequences of the changing pattern of 
industrialization, table 11.9 shows predicted levels of per capita MV A 
corresponding to various levels of GDP per capita in both periods. Differences 
between the two periods are most obvious in the case of group III. A small 
developing country with modest endowments of natural resources and a per 
capita GDP of $600 (approximately the mean for group III) would be expected 
to have a per capita MV A of $87 in the period 1975-1981 compared with one of 
599 in the period 1966-1972. Thus. the pattern which had emerged by the late 
1970s was one in which economic growth was less closely associated with 
advances in the manufacturing sector. A similar situation can be noted in the 
case of the developed market economies, at least the more industrially mature 
among them. In those whose per capita GDP was less than 55,000. per capita 
MVA tended to increase as income rose; in those whose per capita GDP was 
above $5,000 the opposite was the case. In sum, the potential for industrial 
progress in the developed market economies waned, and at the same time 
shifted in favour of the less industrialized members of the group. In later years, 
trends were more favourable to the industrialization of small developing 
countries with ample resources. In this group, a country with a per capita GDP 
of $2,000 (approximately the mean value for the group) would likely have 
attained a per capita MV A of S 195 in the period 1975-1981, compared with one 
of SI 53 in the early period, i.e. the equivalent of an increasr of 27 per cent. To 
some extent, such a gain would reflect the success of deliberate, post-1973 
policies aimed at building a manufacturing sector on the basis of domestic 
natural resources. 

The changing relationship between income level and industrial structure 
obviously affects the degree of industrialization in a country. The last two 

'A Average popularion in group II: 90 million. 
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Table 11.9. Per capita MVA and degree of industrialization predicted according to early 
(1966-1972) and late (1975-1981) growth patterns in selected country groups (at 

constant 1975 prices) 

D~rrrof 
Prr capita .4.fVAa indwtrialization" 

Prr capita GDP 
(do/Ian) (prrcmtagr) 

C 011ntry group (dollars) 1966-1971 1975-191ll l'JM-1971 /975-191ll 

Developed market 4000 I 085 I 112 27.I 27.8 
economics (I) 4 500 I 233 I 244 27.4 27.6 

5 000 I 382 I 376 2'.'.6 27.5 
5 500 I 533 I 507 27.9 27.4 
6000 I 685 I 637 28.I 27.3 
6 500 I 838 I 767 28.3 27.2 
7000 I 991 I 896 28.4 27.1 

Large developing 400 60 63 15.0 15.1 
countries (II) 600 104 107 17.4 17.2 

800 154 156 19.2 28.9 
I 000 208 2IO 20.8 20.2 
I 200 267 267 22.2 21.5 
1400 329 327 23.5 22.5 
1600 394 390 24.6 23.S 

Small developing 200 19 20 9.5 9.9 
countries with 400 54 so 13.4 12.6 
modest natural 600 99 87 16.5 14.5 
resources (Ill) 800 152 128 19.0 16.0 

I 000 213 173 21.3 17.3 
I 200 280 221 23.3 18.4 
1400 353 273 25.2 19.5 

Small developing 1400 122 148 8.7 I0.6 
countries with 1600 133 164 8.3 I0.3 
ample natural I 800 143 180 7.9 IO.O 
resources (IV) 2000 153 195 7.6 9.8 

2 200 162 2IO 7.4 9.6 
2400 171 225 7.1 9.4 
2 600 180 240 6.9 9.2 

Souru: UNIDO data base: information supplied by the Office of Development Research and Policy 
Analysis of the United Nations Secretariat. 

aCalculated by giving to the auxiliary variable population values corresponding approximately 10 the mean 
of the country group in the later period. Group I: JO million; group II: 100 million; group Ill: 6 million; group 
IV: 6 million. 

columns in table 11.9 show some of the major features of this changing 
relationship. In the developed market economies, the share of manufacturing 
fell as GDP per capita increased-reflecting a negative relationship between the 
two variables after 1975. A negative relationship can also be observed in respect 
of small developing countries with ample natural resources. Nevertheless, the 
expected degree of industrialization in 1975-1981 was higher at identical income 
levels than was that at the corresponding levels for 1966-1972. Moreover, the 
tendency for the share of MV A to decline was less pronounced at higher levels 
of income. In small developing countries with modest natural resources, the 
predicted degree of industrialization in the period 1975-1981 rose for countries 
with a per capita GDP of up to S200, but fell for those with higher GDP levels. 
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The statistics quoted here woulc not be sufficient to refute the proposition 
that growth in income is associated with an increase in the degree of 
industrialization. They do, h\Jwever, raise doubts as to the proposition's general 
applicability, especially during periods of slow growth in world income. 
Caution must be exercised with regard to the changing economic conditions in 
the world and the vast differences in the structural characteristics of countries. 

The composition of MV A 

Broad patterns of structural change, as represented by the share of MV A in 
GDP, are sensitive to shifts in the composition of manufacturing activity. Here 
again, however, generalizations concerning large numbers of countries with 
diverse economic structures are seldom justified. The relative economic 
significance of different industries depends, to some extent, on the level of 
development of the countries in which they are located. Nevertheless, shifts in 
the relative strength of specific industries (as measured, for example, by their 
share in total MVA) are caused by a variety of determinants. These 
considerations suggest the need for a detailed study of growth and structural 
change in the manufacturing sector of specific industrial branches and 
countries. Because such a detailed exercise was beyond the scope of the present 
Survey, a simple, analytical framework was adopted in order to facilitate review 
of the relevant data. Thus, the remainder of this chapter focuses on four 
industrial branches and on patterns of structural change within each of the 
economic groupings as well as in selected groups of countries. 

The four industrial branches chosen include those which mainly produce 
non-durable consumer goods and industrial chemicals, as well as those mainly 
involved in engineering and transforming minerals into intermediate goods. 
The salient feature of table IL IO, which illustrates the branches' contribution to 
manufacturing in the three main economic groupings, is the comparatively 
larger share of MV A devoted to the production of non-durable consumer 
goods in the developing countries and the prominence of the engineering 
industries in the developed countries. Activities associated with the transforma
tion of minerals are of only moderate significance everywhere. Chemicals 
account for a smaller share of total MV A in the centrally planned economies 
than in the other two groupings. A comparison of data for different years 
shows a tendency for the size of the consumption industries to fall relative to 
that of the chemical or engineering indu tries. In the centrally planned 
economies and the developed market economies, a slight tendency to switch 
away from mineral-processing activities can also be noted. 

To a certain extent, these shifts can be related to the effects of income and 
population distribution. This relationship is demonstrated in table I I. I I which 
shows a hypothetical composition of MV A corresponding to different levels of 
income and population. 11 In the developed market economies, growth in 
income is seen to result in a relative increase in the share of engineering 
industries and a decrease in those producing consumer non-durables. The share 
of chemicals and mineral transformation, by contrast. is little affected by 

i:calculaterl by estimating. for each industrial hrnnch, the same regression equation for 
successive groups of countries. 
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Table II. I 0. The composition of manufacturing• in three economic groupings. 1963. 1973 
and 1980 (at constant 1975 prices) 

( Percenrage J 

Cmrralfr Dr•·r/oprd Dnrlopin.~ 
pla1111rd rconomie5 markrl rconomin co11111r1d 

/9fl3 1973 /9RO IIM3 1973 19110 1963 /973 /9RO 

Non-durables 36.5 28.4 23.5 26.3 20.8 20.2 52.8 39.3 33.9 
Chemicals 6.2 8.8 9.3 11.0 14.7 16.0 11.5 15.8 17.:.~ 
Mineral 

transformation 19.2 16.7 13.8 15.5 15.1 13.2 13.3 14.6 16.5 
Engineering 38.1" 46.oh 53_4b 47.2 49.4 50.3 22.4 30.3 32.4 -- --

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Soura: UNIDO data base; information supplied by the S1atis1ical Office of the Uni1ed Sations Secre1aria1. 
with estimates by 1he UNIDO secretariat. 

0 Non-durablcs inch.;de food products (ISIC 311/2). tex1ilcs llSIC 321) and wearing apparel llSIC 3221. 
Chemicals consis1 of industrial chemicals (351). 01her chemicals (352) and plas1ic products 1356). Mineral 
transformation is composed of nun-metallic mineral produc1s 01hcr than glass I !SIC 3691. iron and steel 1 ISIC 
371) an.I non-ferrous metals ((SIC 372). Engineering goods arc me1al product• (ISIC 381>. non-electrical 
machinery ;ISIC 382). electrical machinery (ISIC 383) and transpon equipmcnl (!SIC 384). 

bh:cludcs professional and scicniific equipment I ISIC 31!5 )_ 

growth in income. When columns B and C are compared, the influence of the 
level of population is also seen to be minimal. 18 

Growth in population or income affects the composition of MV A in a 
similar fashion in large developing countries, although the magnitude of the 
structural changes involved is greater than in the case of the developed market 
economies. Growth in income would lead to a considerable increase in 1he 
engineering industries' share in MV A. Growth in population would also imply 
an increase, but a less pronounced one. Together, these increases would mean 
that the most significant shifts in the composition of manufacturing could be 
expected in large developing countries. A simultaneous increase of 67 per cent 
in b<>th per capita income and population, for instance, would lead to an 
expansion of roughly one third in the engineering industries' share of MV A, 
matched by a correspo.1ding fall in the share of consumer non-durables. 

The situation in small countries is somewhat different. In those with 
modest endowments of natural resources, the share of consumer non-durables 
in MV A declines markedly with increases in income or population. In the same 
countries, the relative gains in mineral processing that can be associated with 
an increase in population are even greater than those for engineering. This is 
probably due to the fact that demand at the lower levels of total income (i.e. 
total GDP) is so small that a serious constraint is imposed on the development 
of basic or heavy industries. In other words, the minimal plaut size in industries 
such as steel, non-metallic minerals and metal transformation may not be easily 
accommodated, owing to the limited size of the domestic markets in some small 
countries. Other countries belonging to the same group, but having larger 
populations, may be better able to overcome the obstacle. 

11The !Uruccure used in cable II. I I differs from 1ha1 u5ed in cable 11.10. In 1he laner, the aggrega-
1ion procedure weighcs the scruc1ure of every developed marke1 economy by lhc size of value added in 
Che induscrial branch concerned, whereas in 1he former all muc1ures arc given 1he same weigh1. 



Table 11.11. Hypothetical composition of MVA in selected country groups, 1975-1981 

(fercemage) 

Small dC'vC'lop/ng Small drvC'loping 

Dl'vl'lof'C'd market l.arge developing cu4'ntries with mades1 countries with ample 

r• 11omies C'tJUnlrit'.f natural resourcrs natural rrsources 
----

lltdustrial bra1tcli A B c D E F (; H I J /( L 

Consumer non·durables 28.1 24.S 23.S 43.4 36.1 32.8 69.1 63.3 60.0 46.8 46.2 44.2 

Chemicals IS.I IS.I IS.2 17.1 17.3 18.0 10.2 11.9 12.2 14.2 14.0 14.2 

Mineral transformation 13.8 13.9 14.7 14.2 14.9 IS.O 6.7 7.7 9.4 IS.6 15.8 16.7 

Engineering 43.0 46.4 46.6 25.3 31.7 34.2 14.0 17.1 18.3 23.3 24.0 24.8 

-
Ke.1·: 

GDP (i()I' <iJ>P (j/)/' 

f'C'' capita /'opulatio1t f'C'' capita Population prr capita l'opuloti11n prr cop/10 Pop11lot!on 

(dollars) (millio1t) (dollars) (million) (dollars) (million) (dollar.1) (mill/on) 

:\ 4000 20 D 600 60 G 400 4 J l 600 4 

8 6000 20 E l 000 60 H 600 4 K 2 400 4 

c 6000 )0 F l 000 100 I 600 6 l. 2400 6 

Sour«: UNIDO data base: information supplied by the Statistical Office of the United N11tions Sccret:lriat, with estimates by the UNIDO secrc1ariat. 
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Table 11.12. Hypothetical values of gross output in selected industrial branches In three groups of developing countries, 1975-1981 

(Millions of dol/ur.f, 1975) 

I ndtu trial bra1tcll 

Consumer non-durables 
Chemicals 
Mineral transformation 
Engineering 

""·'': GDP 
ptr capita Popwlatio1t 
(dollars) (millio1tJ 

A 600 60 
B I 000 60 
c I 000 100 

D 
E 
F 

l.argr dt1't'/oping countric'.1 

... B 

4 123.2 7 371.0 
I 621.0 3 5~0.8 
I 356.5 3 027.2 
2 402.0 6 458.2 

<il>P 
ptr C"aplla Populatwn 
(d111/ar.1) (million) 

400 4 (i 

600 4 H 
600 6 I 

Small drvrloping Small dtve/oplng 
c"un1rir.r ll'ilh m"dt.H cuunirlts w/1h amplt' 

na1ura/ rr.wurcrs natural rno11rcrs -
c /) 1:: F G II 

11 625.7 197.2 303.6 448.9 637.8 908.3 
6 365.7 28.6 56.7 91.2 194.5 275.2 
5 320.3 19.0 37.2 70.0 211.6 311.3 

12 110.7 39.6 82.0 136.4 318.1 472.9 

(i/)/' 
I'<'' rnpi1a l'opula1i11n 
(1/111/an) (millions) 

I 6tl0 4 
2 400 4 
2 400 6 

Sowrcr: Ul'IDO data base; information supplied by the S1a1is1ical Office of 1hc United Na•inns Secretariat, with estimates by the UNIDO sccrc1aria1. 
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The situati<'n differs again in small countries having ample natural 
resources; here, the composition of MV A reveals more stability in the relative 
size of the four industrial branches. In many of these countries, the growth of 
income !s closely tied to conditions in the fields of petroleum refining and 
production of pettoleum and coal products. These close link~ outweigh the 
implications of growth for the rest of the manufacturing sector. They also 
mean that performance in the more dynamic parts of the manufacturing sector 
is particularly dependent on international markets for petroleum and related 
products. 

Table 11.12 shows how the same two broad determinants-GDP per capita 
and population-are related to shifts in gross output between the four 
industrial branches. 19 In small developing countries with modest resource 
endowments, for example, an increase of GDP per capita from $400 to $600 
(compare columns D and E) would be associated with an increase of from 
519 million to 537 million in the output of the mineral transformation 
industries. Similarly, an increase in population, from 4 million to 6 million, 
would imply an expansion in gross ouput of almost 90 per cent, i.e. from 
537 million to $70 million (compare columns D and F). In general, table 11.12 
suggests that the gross output of all four branches of industry will increase 
more than proportionately with a rise in per capita income in large developing 
countries and in small developing countries with modest natural resources. 
Conversely, gross output is seen to be less responsive to growth in income in 
small developing countries with ample natural resources. In all three groups of 
countries, the production of consumer non-durable!"> responds less than 
proportionately to growth in population, while the reverse is true for the other 
industrial branches considered. 

In conclusion, growth, be it the result of development (GDP per capita) or 
expansion in the size of the domestic market (as suggested by an increase in 
population or even through greater international integration of markets) often 
seems to entail a shift away from the consumption-oriented to the engineering 
industries. This type of shift has serious implications for the composition and 
level of imports (i.e. with regard to capital and technology requirements) and 
thereby complicates the long-term task of resource allocation. However, a 
skilful exploitation of the dynamics of structural change may help to promote 
industrialization. Economic co-operation among developing ~ountries may be a 
powerful instrument in this regard. By integrating their markets, developing 
countries could directly influence the broad determinants of structural change, 
thereby increasing their opportunities to establish new industries or to expand 
existing ones. 

APPENDIX I 

SHARE OF CHINA IN WORLD MVA 

In estimating China's share in world MV A, the compilers of the present Survey 
used data produced by the State Statistical Bureau of China to the extent possible. 

"The regression equation In MV A = a + b In y + c In P was applied to the data available for 
the relevant countries over the years 1975-1981 in order to find MV A. Gross outpul was derived 
using 1he equation MVA = 0.4 gross output. 
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Indicators such as g1vss output in industry (defined as including mining. electricity and 
gas. as well as manufacturing) or the percentage change in national incr'lle. entailed 
certain assumptions. however, that could not be tested. 

The first step was to obtain figures for the value of net output in industry in 1979. 
These were arrived at using an estimate for the share of industry in net material product 
tat current prices). An implicit price deflator for industry ( 1975=100) was then employed 
to express the value in 1975 prices. The next step was to estimate the share of 
manufacturing in industry. as specific data for net output of the manufacturing sector 
were not available. Information on gross output (at 1970 prices) was available in greater 
Jetail, however. Moreover, gross output data were available for electric power. 
petroleum and gas extraction, coal mining and non-metallic mineral mining. Using these 
data, estimates of the contribution of mining, electricity and gas were made and these 
activities were then excluded from the figure for manufacturing. The mining components 
in the chemicals, iron and steel and non-ferrous metals industries were also estimated 
using separate sources of data. 

The estimated share of manufacturing in industry (89.6 per cent in 1979) was then 
applied to net output in industry to obtain a figure for manufacturing. Finally. 
the estimate was expressed in United States dollars using the 1975 exchange rate 
(Sl.00 = l.865 Yuan).0 Approximate figures for net output in marufacturing for the years 
1980 to 1982 were obtained by applying the rates of increa~e of the manufacturing 
group indexb to the estimated figure for net output in manufacturing in 1979. The 
resultant world distribution of MVA in the period 1979 to 1982 is provided in the 
following table. 

Estimated shares of economic groupings and of China in world M VA (at constant 1975 
prices), 1977-1982 

( Percenta1:e) 

Economic groupmg or countn- /979 /Yfl(/ 19X I /98_' 

Developing countries 9.85 I0.27 I0.21 I0."73 
Centrally planned economics 22.15 22.93 23.25 24.33 
Developed market economics 64.55 63.ffr 62.71 61.00 
China0 3.45 3.73 3.lO 3.94 

World 100.00 100.00 1()(1.00 100.00 

Source. C~IDO dala base; informalion ~upplied by 1he Oftice of Dnclopmeni Re>earch and Policy 
·\na(y,js and !he S1a1is1ical Office of the 1.'nited Sa11ons Secre1aria1. wi1h ~'11ma1es by !he I '~IDO 'ecre1aria1. 

°Calculation' are based on Jara supplied b} !he S1a1e S1a11,1ical Bureau of China and on unpuhlished da1a. 

APPENDIX II 

COUNTRIES INCLUDED IN SELECTED GROUPINGS 

Argentina 
Bangladesh 

l.or1:e devr/opinK countrieJ 

Bra7.il 
Burma 

0 /nrernational Financial StatiJtin. Supplement on exchange rate~. 19K I. 
hstati.uical Yrarhook of the Rrpuhlic of Cltin11 19113. p. I 3K. table 4!!. 
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Colombia 
Egypt 
Ethiopia 
India 

Large developing countries (continued) 

Nigeria 

Indonesia 
Iran (Islamic Republic of) 
Mexico 

Pakistan 
Philippines 
Republic of Korea 
Thailand 
Turkey 
Zaire 

Small developing countries or areas u-ich modesc natural resources 

Afghanistan 
Bolivia 
Botswana 
Burkina Faso 
Burundi 
Cameroon 
Cape Verde 
Central African Republic 
Chad 
Comoros 
Congo 
Benin 
Dominican Republic 
Ecuador 
El Salvador 
Equatorial Guinea 
Fiji 
Gambia 
Guatemala 
Guinea 
Guinea-Bissau 
Haiti 
Honduras 
Hong Kong 
Ivory Coast 
Jordan 
Kenya 
Lesotho 

Madagascar 
Malawi 
Mali 
Mauritania 
Mauritius 
Morocco 
Mozambique 
Nicaragua 
Niger 
Paraguay 
Peru 
Puerto Rico 
Reunion 
Rwanda 
Senegal 
Sierra Leone 
Singapore 
Somalia 
Sri Lanka 
Sudan 
Swaziland 
Syrian Arab Republic 
Togo 
Tunisia 
Uganda 
United Republic of Tanzania 
Zimbabwe 

Small developinK countrie.f with ample natural rewurce.f 

Algeria 
Angola 
Barbados 
Chile 
Costa Rica 
Cyprus 
Gabon 
Ghana 
Guyana 
Iraq 
Jamaica 

Kuwait 
Liberia 
Libyan Arab .Jamahiriya 
Malaysia 
Namibia 
Panama 
Saudi Arabia 
Trinidad and Tobago 
Uruguay 
Venezuela 
Zambia 



III 
World trade in manufactures 

INTERNATIONAL trade provides one of the most obvious and easily 
identifiable means of gauging the nature and extent of global interdependence. 
Links with the external sector are particularly important for manufacturers of 
modern industrial products. Few of these manufacturers are not dependent in 
some way on foreign economies. They rely on imported raw materials, 
intermediate inputs and supplies and on foreign suppliers of capital equipment 
and technologies. Or, they depend on foreign markets to consume their 
products. The determinants of the level and composition of trade are complex. 
however. and vary widely with time and from country to country. which makes 
it difficult to be precise when analysing global interdependence in the context of 
international trade. Nevertheless. concrete information is available today that 
can be used with some degree of certainty to assess the extent to which trade in 
manufactures acts as a form of economic interdependence between developing 
and developed countries and among countries in the same economic grouping. 

The present chapter begins with a survey of recent global trading patterns 
in the field of manufacturing. Prominent features of trade among the three 
major economic groupings are identified and discussed in the light of long-term 
trends. A look is then taken at the growth of trade in manufactures. the 
performance of individual countries. and changes in the composition of the 
trade. Next, the focus shifts to the relationship between trade, foreign exchange 
earnings and the international financial obligations of selected countries. The 
chapter concludes with a detailed study of recent trade performance by 
developing and developed countries, measured by share of exports in 
manufacturing production. The consequences of the recession which began in 
the rnid-l 970s are also evaluated. 

Overview 

Since the Second World War, manufactures have accounted for the bulk of 
exports by the developed countries. They have accounted for a smaller 
proportion of the developing councries' exports. Table III. I illustrates these 
trends, showing manufactures as a percentage of total exports and as a 
percentage of non-oil exports (i.e. excluding SITC 3). At the global level, 
manufactures have consistently accounted for between 50 and 60 per cent of 
total trade (i.e. SITC 0-9) since 1960. The developed market economies, which 
are particularly dependent on their exports of manufactures (currently almost 
75 per cent of the grouping's total exports). consistently export more 
manufactures than the other economic groupings. Exports of manufactures 
from the centrally planned economies declined slightly in the late 1970s and 
currently account for slightly less than 50 per cent of those economies' total 
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Table Ill.I. Share of manufactures (SITC S-8 less 68) in total exports. by economic 
grouping. 1960-1983 

Economic grouping Basis" /9M /970 /9i5 /97fi /9ii 19711 /979 191111 /911/ 1911! 19/IJ" 

World A 51.5 60.9 57.4 57.0 57.5 60.4 57.5 54_7 55.3 . 56.8 58.2 
B 57.1 67.I 71.1 71.5 71.7 72.9 72.2 72.0 73.I 74.2 

De\"elopcd market A 64.6 71.9 73.1 73.5 74.I 74.8 72.8 71.6 71.7 72.J no 
economies B 67.2 74.4 11.0 77.4 78.CI 78.4 77.J 76.9 17.1 78.8 

Centrally planned A 54.1 58.2 55.2 54.5 53.9 54.9 52.5 50.6 48.6 47.9 47.3 
economies B 60.7 63.9 66.8 67.1 66.7 67.9 68.0 68.2 67.2 68.1 

De\"eloping countries A 9.2 17.3 15.I 16.6 17.J 21.0 19.8 17.8 20.8 22.9 25.2 
B 12.8 25.9 37.0 40.3 40.J 44.5 46.1 47.1 52.4 53.J 

Source: United Nations • . \lonrh~i- Bullerin of S1111i11ic1. \arious issues. 
0 A =manufactures as percentage of rotal expons; B = manufacrures as pcrcenrage of roral exp.ins 

excluding SITC 3. mineral fuels and related marerials. All figures calculated from data uprcssed in current prices. 

bEstimale. 

exports. In the developing countries, the share of maiwfactures in total exports 
(25 per cent in 1983) is significantly below the levels of the other economic 
groupings. 

The distinction between the three grvupings is less marked when trade in 
non-oil products is considered. The proportion of manufactures in the total 
non-oil exports of the developing countries has risen dramatically since 1970. 
accounting for 53 per cent in 1982. This shift would seem to contradict the 
notion that the developing countries depend predominantly on exports of 
agricultural products. Moreover, whereas the rise in the share of mineral fuel 
exports (SITC 3) in total exports since the 1970s is largely attributable to price 
increases and does not reflect a significant shift in the commodity composition 
of exports from the developing countries, the same observation cannot be maae 
with respect to the growth in exports of manufactures from those countries; this 
growth is not primarily a price phenomenon, but reflects costly and arduous 
efforts to industrialize. 

Table 111.2 shows the volume of world exports of manufactures in the 
period 1969-1983. It is seen that exports fell during the early 1980s; in 1?83 they 
were less than in 1980. This represents a significant departure from recent 
trends: exports of manufactures had expanded rapirfly during the late 1960s and 
early 1970s and continued to gro·.v at a moderate pace during the remainder of 
the 1970s. The relative shares of the three economic groupings were not 
affected by this fall, however. The share of the developing countries continued 
to increase, though slowly, and while the shares of the developed market 
economies and the centrally planned economies declined slightly, the decline 
was of little significance. The developed market economies still account for the 
overwhelming proportion of world trade in manufactures: over 80 per cent in 
1983. 

Distinctions between the economic groupings can be found by looking at 
the direction of trade in manufactures. Table 111.3 shows that in the developed 

---·---
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Table 111.2. World exports of manufactures (SITC 5-8 less 68) and the shares of the major 
economic groupings 

Total lncrnzse o•-rr De•·dopi:rg Central(,· planned De,·dopt·d marker 

(billions of preceding year countrieJ ~,·onomie1 economieJ 

rear dollars)a (percentage) fper.-entage) (percentage} fperanta.t<'J 

1969 165.0 17.4 4.6 10.4 85.0 

1970 189.9 IS.2 S.O 10.0 8S.O 

1971 216.0 13.7 S.2 9.6 8S.2 

1972 258.9 19.9 S.7 9.9 84.4 

1973 346.9 34.0 6.7 9.4 83.9 

1974 458.4 32.2 6.8 8.S 84.7 

1975 SOO.I 9.1 6.3 9.3 84.4 

1976 564.4 12.8 7.S 8.9 83.6 

1977 647.3 14.7 7.8 8.9 83.3 

1978 784.0 21.1 8.1 8.7 83.2 

1979 941.0 20.0 8.7 8.4 82.9 

1980 I 090.2 IS.9 9.1 8.1 82.8 

1981 I 087.0 -0.3 IO.S 8.0 81.S 

1982 I 042.1 -4.1 10.7 8.7 80.6 

1983b I OS 1.0 0.9 10.9 8.8 80.3 

Source: Uni1ed Na1ions. Monthly Bulletin of Stati11ic1. various issues. 

a Al currenl prices. 
bEstimate. 

Table 111.3. World trade in manufactures (SITC 5-8 less 68). by origin. destination and 
economic grouping at current prices. selected years 

£:cp_oru to E.cport< tn 

E.cport< to centralfr planned JevdnpeJ market 

devefor111.1~ countriec economie.O econom1n 

Value l"alue 1·a1ue 

(mil/inns Share (mrllronc Share (million' Share 

Origin of exports rear of dollars) (pacenta.i:eJ of Joi/an) (percenta.i:e1 of Joi/an) f percenta.tc' J 

Developing 196:; I 404 41.2 !02 3.0 1902 S5.8 

countries 1'170 3 231 33.7 559 5.1! 5 808 60.S 

1975 11935 37.9 I 172 3.7 18 352 58.3 

1980 37 560 38.1 3 222 3.3 51764 58.6 

1982 41 520 37.6 3 760 3.4 65046 59.0 

Centrally planned 1963 I 635 15.I 8 043 74.3 I 147 10.6 

economics 1970 2899 15.2 13 3111 70.2 2 804 14.7 

1975 6790 14.6 31 835 68.6 7 756 16.7 

1980 15 784 18.0 54 692 62.3 17 268 19.7 

1982 19 807 21.9 53 651 59.3 17 062 18.K 

D:vclopcd market 1963 16950 25.7 2 1611 3.3 46470 71.0 

economics 1970 32 462 20.2 6 634 4.1 121 256 75.6 

1975 111 298 26.5 26 518 6.3 282 155 67.2 

1980 233 721 26.0 42 430 4.7 622 646 69.3 

1982 234 088 21U 36 346 4.4 563 642 67.6 

Source: 1Jni1c:d Nations Conference on Trade and Developmenl. llandhook of /111trnallonal Trade and 
Oevelopmrnt Stati.rtirs. various issues; and Monthlv Bullnin of Stati.11io. variou .. issues. wi1h es1ima1c:s by 1he 

IJNIOO secretarial. 
0 Exc:luding 1rade among 1he cen1rally planned economies of Asia. 



40 lndwtr_r in tire 19/IOs: Structural C.'ranKe and Interdependence 

countries the bulk of trade in manufactures has traditionally taken place among 
countries in the same economic grouping. and in spite of the recent moder~~.:: 
decline. this pattern of .. bloc trading" still prevails. In 1982. over 59 per ... c:nt of 
all manufactures exported from the centrally planned economies were imported 
by other centrally planned economies. The comparable figure for the developed 
market economies was even higher. 68 per cent. Trade among the developing 
countries was a relatively low 38 per cent. (Some 59 per cent of this grouping•s 
manufactures were exported to developed market economies.) 

Table 111.3 also reveals a large imbalance between developing and 
developed countries in the value of trade in manufactures. While this imbalance 
has been declining somewhat since 1970. exports of manufactures from the 
developed market economies to the developing countries in 1982 were still 
roughly 3.6 times greater than exports from the latter grouping to the former. 
The centrally planned economies also continue to enjoy a surplus in their 
manufacturing trade with the developing countries. although the total value of 
this trade is considerably less. 

Increased trade in manufactures among the developing countries themselves 
is regarded by some economists as essential to ·.;purring growth in tho.>e 
economies.• This thesis is based. in part. on the opinion that the present slo >N

down in the developing countries is attributable to the decline that has been 
apparent in the rate of economic growth of the developed countries since the 
mid-1970s. Although the value of overall trade among the developing countries 
has increased (amounting to $41.5 billion in 1982). the share of manufactures 
has not. In fact. it is probably less today than it was in 1963. 

Export performance in selected countries 

Direction of trade in manufactures 

Trading links between the developing countries and the developed market 
economies can be examined in more detail in terms of export performance in 
individual countries. In table 111.4. trade performance is expressed in terms of 
net exports (i.e. exports less imports) and is measured according to two slightly 
different yardsticks. The first. ··industrially processed goods and intermediates·'. 
covers all activities normally regarded as part of the manufacturing sector in 
production statistics (i.e. products and processes included in ISIC 300). The 
second, ··Net exports of manufactures", is based on a narrower definition of 
trade in manufactures (SITC 5-8 less 68). 2 Both measures are expressed in net 
terms, i.e. exports less imports. 

Although most of the major exporters among the developing countries are 
considered, there are very few instances where a positive balance of trade in 
manufactures can be noted for any year. This statement applies regardless 

'Sc:c:. for example:. W. A. f.c:wis. "The: slowing down or the engine: or growth". American 
f:cmwmic Revie"" vol. 711. No. 4f1980). pp. SSS-564. 

:11 excludes sc:vc:ral products-mainly agricultural commodities thal rc:cc:ivc: some: form or 
industrial processing prior lo cxport-rcgardc:d as part of the: manufacturing sector in produc1ion 
s1a1is1ics lnll frcquc:n1ly omirtcd from s1a1is1ics or lradc: in manufac1urc:s. Sec: appendix I. 
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Table 111.4. Net exports of (11) industrially processed goods aad intermediates and 
(b) manufactures from selected dneloping countries and areas to the dneloped market 

economies. 1970. 1910 and 1911 

(Millions of dollars at curr.·nt prices) 

llJJJUtria/~,. procr:ueJ g~ QllJ 
ilrurmrdiarrs" .\la1111fac1urr~ (SITC 5-8 lr:n 411} 

C ou1t1ry· or arra 1970 1980 1981 1970 19/lfJ /9lf/ 

Argentina -418.2 -4 387.3 -3 844.2 -976.6 -5 891.S -5 292.4 
Brazil -1 205.0 -2 n2.4 339.5 -1 596.3 --5 'J06.2 -3 719.3 
Hong Kong 21.2 -665.5 -800.5 84.4 -236.0 -190.0 
India -334.5 -2 766.4 -251.9 -2 122.8 
Kuwait -307.9 -2 824.2 -4 046.8 -345.l -3 507.2 -4 174.7 
Malaysia -300.4 -2 li86.8 -3 563.5 -628.2 -4102.9 -4 559.4 
Mexico -1404.8 -7 860.3b -1 634.9 -7 780.2b 
Pakistan -565.3 -1 728.6 -1621.8 -464.7 -I 579.3 -1 344.6 
Philippines -548.5 -1 661.8 -I 621.9 -727.9 -2 471.9 -2 245.4 
Republic of Korea -705.6 -491.2 -226.8 -506.1 928.5 I 347.8 
Singapore -884.7 -4 806.6 ·-5 198.7 -966.8 -5 805.8 -6 140.8 
Thailand -861.3 -2 844.5 -3259.0 -873.6 -3 189.0 -3 514.8 
TurKey --372.8 -2453.2 -2 655.6 -528.2 -2 307.0 -282·U 
Venezuela -613.7 -3 413.1 -7 431.8 -I 252.3 -7 292.I -7 826.1 

----
Total -8 501.5 -41 561.9 -10668.2 -51 263.4 

Souru: UNIDO data base and data supplied by the Statistical Office of the United Nations Secretariat. 

°For a dcfiniticm of trade in industrially processed goods and intermediates. sec appcndi~ I. Sec also. 
Chan.rcing Paurrns of Trade in Wor/J l1ttluJ1r_,·: . .fn Empirical ·s1uJ1· on Ren·aled Comparati>-e . .fJ.-an1a_r:e fl°nitcJ 
Nations publication. Sales No. E.ll:!.11.8.1). pp. 21-23. 

b1979_ 

which of the two yardsticks is employed.3 In their manufacturing trade with the 
developed market economies, the 14 countries listed had a net imbalance of 
between $40 billion and $50 billion in 1980 compared to one of $8 billion to 
$IO billion in 1970. Moreover, the net trade position of several of them 
continued to deteriorate after 1980. Global interdependence, when gauged in 
terms of the broad trading patterns .ketched here, implies the existence of an 
extensive system of trading links among developed countries within the same 
economic grouping. The developing countries are lagging behind in establishing 
such links, which apparently shape the pattern of trade in manufactures. 

Major exporters of manufactures 

One of the constant features of trade in manufactures has been the fact 
that a small number of countries account for an overwhelming proportion of 
the exports by each economic grouping. Table 111.5 shows 12 developing 
countries' growth rates and shares in total exports of manufactures by their 
own economic grouping. With regard to the 12 countries' share in total exports 
of manufactures by their own economic Jtrouping, in 1970 they accounted for 

1A comparison of the corresponding values for the two shows that, in most cases, the 
imbalance: is largest when manufactures arc: defined as SITC S-8 less 61!. This is a reflection of the 
fact that several of the products and industries included in the broader definition account for an 
important part of manufacturing production and uporrs in the developing countries. 
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Table 111.5. Exports of manufactures (SITC 5-8 less 68) by selected developing countries 
and areas. 197~1982 

(Percentage) 

. .frua!:t' annual 
(rOl•:tlr rail' Sitar.- in total 

Countr.1· ,,, art'a" /97f)./9.W 198()./9~~ /97"() /9.YfJ /9.H /9.~~ 

Republic of Korea 37.8 22.IC 6.0 14.4 15.2 
Hong Kong 21.0 0.3 18.5 12.0 11.0 I0.6 
Singapore 35.7 5.6 4.0 IU 8.0 IU 
Brazil 35.4 1.5 3.4 6.9 7.3 6.2 
India 15.5 9.8 4.0 
Mala~·sia 36.2 6.4 1.0 2.2 I.~ 2.2 
Kuwait 37.2 15.5C 0.9 2.0 2.0 
Argentina 22.4 -0.3 2.3 1.7 1.4 1.5 
Mexico 16.1 -5.7C 3.7 1.6 1.3 
Thailand 47.8 5.6 0.3 1.5 1.4 1.4 
Pakistan 12.I 4.4 3.8 I.I I.I I.I 
Philippines 31.4 -1.9 0.7 I.I I.I 0.9 
Othc~ countries 25.6 45.6 -B.2 

:.\II de\·cloping countries 26.3 6.8 100.0 100.0 100.0 100.0 

.'fource: USIDO da1a base and dala supplied by 1hc S1a1is1ical Office of 1hc l:nitcd :-.;aiions Sccrc1aria1: 
Uni1cd Sa1ions . . \fontlr~r Bullt'tin of S1a1iJ1ics. ml. XXX\'111. So. 5 f~fa~ 1921-'1 IST/ES.-\/STATISER.Q/IJ71: 
/9R/ J"t'arbnnk ,,,- ln1t'rna1innal Trad.- Stati.stin 1Uni1cd Sa1ions publica1ion. Sales So. f/F.211.X\"ll. 71: and 
cs1ima1cs b~ 1hc l!SIDO sccrc1aria1. 

aRankcd by \"aluc of c~pons in 19210. 

he ompound grow1h ra1cs. 

CAnnual growth ralc in 19211o\cr19210. 

almost 55 per cent, a figure which, it is estimated, would ha\e risen by the 
1980s. 

With regard to the growth rates, the data show that whereas in 1970-1980 
most of the major exporters matched or even exceeded the average for all 
developing countries, in 1980-1982 they declined sharply-consonant with the 
effect'\ of the global recession. This effect was equally evident in the growth 
rates recorded for all developing countries: between 1970 and 1980, exports of 

· manufactures expanded at an annual rate .Jf 26.8 per cent, but in 1980-1982. the 
corresponding figure was only 6.8 per cent. Thus, the slow-down in exports 
after 1980 was a general one which apparently affected the major as well as the 
marginal exporters of manufactures. 

The pattern of export concentratic.n is similar in the developed market 
economies. Table 111.6 gives comparable data for this economic grouping. 
Three countries-the Federal Republic of Germany, Japan and the United 
States-accounted for almost 48 per cent of exports in 1970. As the result of a 
marked increase in Japan's share, that proportion had risen to 50.6 per cent in 
1982. The predominance of these three exporters reflects the relative importance, 
or size. of their economies-whether measured in terms of population, GDP or 
MVA. The same qualification is less applicable to the developing countries, 
many of which are relatively large in terms of population or industrial base but 
only marginal in terms of exports of manufactures.' 

'For comparable data on population and the global dis1ribu1ion of MVA. sec chapter II of 
lhe pre,enl Surve_r. 
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Table ltl.6. F.xports of manufactures (SITC 5-8 less 68) from the denloped market 
economies. 1970-1982 

Shan· rn t·tport\ ,,, 

. ~ •·<"r<lg•· """ ual t•,·orromtt· i:rnur1ni: 
grm•th rau. l illu•· 11( r ,.,.,, • nta~··1 
·1•n1-I'J.~~ t·tporh lit /CJ,'L" ------

Counrn" rp.·rc,·nrcJgt'} I mil110n< 11( dol/ar•1'· [IJ~ll [i,.~: 

Germany. Federal Republic of 14.3 1-l9 4-l5 lll.i< IX.fl 
United States 14.1 137 927 17.X 16.6 
Japan 18.2 132 919 11.2 16.0 
France 14.8 6X 2-l3 lL! ll.2 
United Kingdom 12.4 62 91'i 9.7 7.6 
Italy 15.4 60 921 6.9 7.3 
Canada 13.I 35 804 5.1 .u 
Belgium and Luxembourg 12.5 35 50S 5.4 4.3 
l'etherlands 14.I 32 091 -l.I .tx 
Switzerland 14.7 23 749 2.9 2.9 
Sweden 12.6 21 035 3.2 2.5 
Other 13 countriesd 17.0 71 356 6.X !I.fl 

Total 14.7 !Dl913 lllO.O 100.0 

Souret": t;~IDO data ba,c and data supplied by the Stati>t1cal Office ,,f the 1 "mtcd '.\ati••n> Sccrctanat. 

"Ranked by \alu.: of c'porb in 19!12. 

hcompound gr.".ih rates. 

C.\t .:urrcm prico. 

dAustralia. Austria. Denmark. Finland. Gr.:e..:e. kdand. Ireland. hrael. '.\lalta. '.'.:" Zealand. '.\or,,.a: .. 
P••rtugal and Spain. 

Composition of trade in manufactures 

A common feature of trade in manufactures is that a country's trade may 
be concentrated in just a few product lines or industries. The ability to provide 
a widening range of manufactured products, whether for domestic consumption 
or for export, is one measure of progress towards national self-reliance. 
attained through a more broadly based manufacturing sector and a more 
diversified pattern of trade. The composition ~f trade in manufactures will. of 
course, change over time as it is subject to a variety of factors such as income 
growth and its effects on demand. changes in the relative prices of 
manufactured products, and shifts in the competitive abilities of exporting and 
import-substituting industries. 

One way of examining the net effects of these factors is to look at the 
functional composition of trade (e.g. capital goods, consumer durables and 
non-durables and intermediate supplies). Table llI.7 provides such a breakdown 
for trade in industrially processed goods and intermediates. The growth and 
share of each product category is shown for the developed market economies, 
several of the major exporters among the developing countries and a residual 
group of 47 other developing countries. A :;ignificar.t feature of these data 
emerges from a comparison of rates of growth in exports and imports. Among 
the developed market economies, exports have consistently expanded faster 
than imports. This relationship, which applies to trade in all industrially 
procesi;;ed goods as well as in major product categories.s has been maintained in 

'The only exception is in the: use: of consumer r.on-durahles whc:ri:. during the: entire period 
l970-19KI. imports grew al a rate slightly cxcc:c:ding thal for export~. 



Table 111. 7 Growth and composition of trade by thL• developed market economiL•s and the developing countries and areas in industrially 
processed goods and intermediates, 1970-1981 a 

,_., cJllOIPllC .~rOU/1111~ l'1·11r 

( /'1•rc·c•111c1.~e) 

<'on,·11m1·1· 
11011-d1m1hl•· 

i:ootl\ / 1111·r1111•tl111 /I'\ 

/
1rnd11r1 gm11pl1 

( '1111i111/ gootl.1 
11111/ c111n111111·r 

<l1m1hfto, 

.-I 1·1·r11.~c· 1111111111/ groll'th rate of' cxport.1·, I V70- / 9X I I/ 979- /9X /'" 

Dc\'doped market economies 

De\'eloping countries and areas cmajor exporters I" 
Other de\'dllping countries" 

16.9/7.1 15.J/.H 17.l/X.7 
22.6/ 12.X 
27. IV I I\. 2 

24.4/16.X 

l.l I /.l.4 

35 .. V22.4 
26.0/24.9 

A 1•c•rng1• umwal groll'th rat1· of' import.\, 1970-1981/ /979-/9X 11· 

De\'eloped market economies 
De\'eloping countries and areas (major exporters 1" 

Other de\'eloping countries" 

IX. I 14.5 14. I /07 16.3/5.0 
23 .. l/23. / 
17.9/IX.2 

I 8.!i/x.3 
I H.5/ l.l ') 

22.4/15.9 
19.7/15.9 

Sharl' in /Otl// 1'.\'f'Or/.\' or i11tl11.1tr1tilly /ll'IJCl'.l'.H'd good.1· "'"' illll'flllt'diatl'.\ 

De\'eloped market econ,lmies 1970 X.9 34.2 47.1 
1981 9.2 JO. I 49.2 

De\'eloping countries and areas cmajor exporters)d 1970 2X. I 25.9 12.9 
198 I 2U 2.ll 2X.E 

Other de\'doping countries" 1970 .~.4 44.X 2..l 
I QH l 10.X 37. I 6.4 

Shurt' in total impol'I.\ o(i11cl11.1triullr proc1·.1.11·d good.1 u11cl i111c•rm1•clit111•J 

De\'eloped market economies 1970 10.2 Vi.J .l9.X 
19KI I ?.5 JCU 40.9 

De\'eloping countries and areas cmajor exponers)d 1970 I\. 7 39 .. ' 40.X 
1981 X.4 31.X 46.9 

Oth~·r de\'eloping countries•' 1970 7.J 34.2 45.4 
1981 6.2 J0.6 45.4 

Sourc.·: l ':o\IDO dat.t ba'c anJ dat;t ,upplicd by the Stati,tical Office of the l lnil••d N:1tions S•·crctariat. 

( J/h1·1· 

'"''""'''"'"' /ll'tll'l'U1't/g1;0t/1 

HU/9.6 
2.l. .l/21.4 
14.2/ -1\.X 

f7.9/6.9 
20.6/llU 

2J.0/24. I 

9.K 
11.5 

JJ.O 
26.7 
49.4 
45.7 

u. 7 
l<d 
l.l.2 
12.9 

Ill 
17.H 

"h>r a definition of trade in ind1Nrially proce"cd goods ;111J int•·rnwdi:Hc,, w•· <1pp•·ndix I. Sc•· also C'hc111g111g /'11111•rn.1 o( 1'r11d1• in ll'or/d l11d11.11ri·: 
R .... , • .,1 ... 1 Compara111·<' .~.fr<1n111~1· t l'.nitcd Nations publication. Sales No. l',)l;!.11.ll. l). 

l>i:or a dcliniuon of the product grn11p,, sec 11 'orM //u/lurrr Sinn· /IJl'>IJ: /'ro~n·n 1111d l'ro1pt't'/1 t l lnitcd Nation' publication, Sales No. I'.. 79.11.11 .. l ). 
<{'1>mpuund growth rates. 

All i11d1111ri11/h 
f'l'llt'l'Hl'tf goo;fl 

1111tl in11•m11•di1111•.1 

16. 717.0 
25.7/llUi 

15.0/0.4 

16.0/3.9 
20.X/14.2 

19.7/16.7 

100.0 
100.0 

100.0 
100.0 
I 00.0 
I 00.0 

I 00.0 
I 00.0 

I 00.0 
I 00.0 
I 00.0 
I 00.0 

.·111 /-.'mpmrnl S111rh 011 

''Argentina, Rr;uil, H1>ng Kong, Kuwait, Mal;tysia. Republic nl Korea ;111d Singapore. '"'duding India and Mcxic11, for which comp•ll'ilhk darn for l'IK l were 1101 a\'aililhlc. 

"h>rty-,cvcn f,>r which comparable data were available f1>r 1970 and llJX I. 
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recent )ears despite the appreciable reduction registered in growth rates of both 
exports and imports. Data for the major exporters among the developing 
countries show a similar pattern. In most of the developing countries. however. 
imports of industrially processed goods have risen at rates considerably higher 
than those for exports throughout the period 1970-1981. This applies to total 
trade in such goods and to several of its components. The same relationship is 
even more apparent when rates of growth for 1979-1981 are considered: exports 
stagnated subsequent to 1979 (when annual growth was only 0.4 per cent) while 
imports continued to expand. at a rate of 16. 7 per cent per annum. 

With regard to the composition of trade. the import figures show little 
variation among the three economic groupings. but the export figures reveal 
a different pattern. Exports from the developed market economies are 
distinguished by a large percentage of capital goods and consumer durables 
(almost 50 per cent of all industrially processed goods and intermediates in 
1981). That product category, however, is much less significant in the exports 
of most developing countries. Differences can also be noted in the composition 
of exports by the two sub-groups of developing countries. Among the major 
exporters, the distribution is fairly equally dispersed across the four product 
categories, but for the others-the majority-exports of all consumer and 
capital goods accounted for no more than 17 .2 per cent of the total in I 981. 
These countries mainly export industrial inputs and supplies, semi-finished 
manufactures and partly assembled goods. 

The potential significance of the developed market economies as consumers 
of the developing countries' manufactures can also be illustrated in terms of the 
composition of the trade in manufactures. Table 111.8 provides a breakdown of 

Table 111.8. Manufactures imported by the developed market economies from the world 
and from the developing countries, 1975 and 1982 

From world From tferc·.'11pin.r( c.wmri1·1 
l>ndoping 

<irol<'th <iro111h coun1rie1' shar.· 
rat ell ra1,.a it1 imporr1 

/975-/9H! t975-t9x! from 11orld 
/975 1911! fper- 1975 /911! fpa- rpcran1ag1·J 

Jfanufacture.1 (mi/lions of 1/ol/an)h cent age) (mil/11m.1 of ilollan)h an/Jfl<') 1975 /9r! 

Non-ferrous metals (68) 14 778 27 560 9.3 3746 6 659 8.6 25.3 24.2 
Steel(67) 24 184 38 681 6.9 705 2 743 21.4 2.9 7.1 
Chemicals(5 + 862 + 863) 41 355 96 266 12.8 I 57(1 4 464 16.I 3.8 4.6 
Other semi- 28 777 56 872 10.2 I 879 5 068 15.2 6.5 '< 9 

manufacturesc 
Engineering productsd 160 495 348 481 11.7 4 649 19 861 23.1 2.9 5.7 
Textiles (65) 17 321 29 942 8.1 2 681 5 906 11.9 15.5 19.7 
Clothing (84) 14 265 33 344 12.9 4 438 14 132 18.0 JI.I 42.4 
Other consumer goods" 27 453 69 304 14.I 2 601 9 816 20.9 9.5 14.2 ---

Total 328 628 700 450 11.4 22 269 68 649 17.4 6.8 9.8 

Sourer: UNIDO data base and data supplied by rhe Statistical Office of the IJnitcd Nations Secretariat. 
acompound growth rate. 
h At currcnr prices. 

'Defined as SITC 61 + 62 + 63 + 64 + 66 01m 66S, 666). 
doefined u SITC 69 + 7 + R6 (Im K<•2. 1163) + 11911. 
'Defined as SIT(' 61\S + 666 + K (less 114, K6). 
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imports by these economies. by major product categories. It shows imports 
from the world at large. rates of growth. and the share of the dc\·eloping 
countries. These countries are seen to be relatively important suppliers of 
clothing. non-ferrous metalc;;i. and. to a lesser extent. textiles and other 
consumer goods. There is no product category. howen~r. for which they 
constitute the predominant source of supply. Indeed. their share exceeds 20 per 
cent only in the case of clothing. The bulk of the manufactures imported by the 
developed market economies consists of engineering products and chemicals. In 
1982. these accounted for 63 per cent of all imports of manufactures by that 
grouping. The developing countries pro\·ided little more than IO per cent of 
imports in these two manufacturing categories ( 5. 7 and 4.6 per cent respecti\·ely ). 

The import growth rates pro\·ide more grounds for optimism: imports 
from the developing countries increased more rapidly than those from other 
sources. This suggests that the competitiveness of the developing countries has 
improved since 1975. In terms of the composition of these imp1Jrts. howe\·er. 
the main reason why the developing countries have not made greater gains 
continues to be their inability to establish themselves as suppliers in the two 
major .product categories-engineering products and chemicals. 

Recent trade performance by the major international borrowers 

Un to now. this chapter has covered the general subject of trade 
performance, focusing in particular on the growth, composition and direction 
of trade in manufactures. But a country's trade performance can also be judged 
by othe;· standards. These include capital flow and debt, issues which can be 
critical in the short to medium term and which are interrelated with trade 
performance. Several recent developments have accentuated the importance of 
these issues for borrowers in developing countries. The recession in the 
developed countries, for example, has reduced the developing countries' export 
earnings, while high real rates of interest have increased their debt-service 
obligations. Moreover, since a large part of the developing-country debt is 
de.1ominated in United States dollars, the appreciation of that curre:icy in 
recent years has added to the debt burden. Thus, a satisfactory trade 
performance, measured in terms of a favourable balance of trade or. at least. 
rapid improvement in export performance, is essential for countries obliged to 
service large foreign debts. 

The ability of many developing countries to improve upon their recent 
trade performance has been curtailed, however, by the growing number of 
restrictions on world trade in manufactures. The seriousness of this trend 
should not be underestimated. Information regarding the spread of the 
restrictions is limited, but according to one estimate 45 per cent of the 
manufacture~ imported by the United States, for example, arc subject to at least 
one form of non-tariff barrier. 7 The spread of prntectionism in the developed 

'Some trade classifications do not regard this category as part of the manufacturing sector. 

"The estimate, made by the Institute for International Economic~. Washington. l>.C'.. ignore' 
tariff rc,rrainh. Sec f<1r f."<1.Hcrn f:rrmomic Rt'Virw. 25 October 1984. 
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countries is limiting the ability of the developing countries to export at a time 
when they are in dire need of foreign exchange. 

The magnitude and growth of the developing countries· debt burden is 
shown in table 111.9. Between 1977 and 1984 the total debt rose by almost 
$500 billion. While the bulk of this is sovereign debt. owed by national 
Governments, a growing portion is private. The figures relating debt to total 
exports (i.e. all goods and services) offer little reassurance. The debt/export 
ratio increased significantly in 1982 and this relationship has persisted. The 
debt-service burden has followed a similar pattern. Finally. debt as a share of 
GDP was almost 36 per cent in 1984. up from 25 per cent in 1977. 

Table 111.9. Indicators of external debt relative to expons of all goods and sen k~ and to 
. the GDP of the developing countries0 

In.Jicator 1977 197.~ 1971} 19X() /9,VI 1r;x:: l9XJ /Y.~4 

Billions of dol/arsh 

External debt 327.6 396.0 469.3 559.1 650.8 741.0 782.0 X26.7 
of which. long term 270.3 325.6 387.5 445.9 514.7 590.8 651.3 727.k 

Percentagt• 

Debt/exports 12.J..J :31.0 118.0 108.6 120.1 145.8 154.5 146.X 
Debt ser\"ice'"texpons 15.1 19.1 :9.0 17.4 20.2 24.4 22.1 21.5 
Debt/GDP 24.6 25.5 25.4 25.5 28.5 32.8 35.3 35.6 

Sourc..: lmcrnati<mal '.\fonetary Fund. Wnr/.J Ecnnomtc Out!.Jol... 19114. and ll"nrld f.omom1c Ourfo,,~. 

R,,.·irc'd Pro;ectionr. Occa'i•mal Paper 32 I ln1crna11onal M.:inctar~ Fund. Wa,hmgi.,n. D.C.. s~ptember I'l~.i1. 
0 Excluding the follo,,.ing 1lil-cxp<1rting C•>Untric': lr.m !Islamic Republic of). lra4. Ku,,.ait. l.ib~an .-\rab 

Jamahiriya. Oman. Qatar. Saudi Arabia and l'ni1ed Arab Emirale>. 

hA1 current prices. 

C(ncluding imerc\I and am<>r111a1i,m. 

Most developing countries have come to depend increasingly on the 
manufacturing sector as a source of domestic growth and as an earner of 
foreign exchange. Expanding manufacturing production and exports is seen as 
a way of meeting international financial obligations. In the paragraphs that 
follow. recent trends in international indebtedness are examined in relation to 
trade in manufactures with pMticular reference to eight of the most heavily 
indebted developing countr:es: Argentina, Brazil, Chile. Indonesia. Republic of 
Korea, Mexico, Philippine!> and Venezuela.~ While the picture presented by the 
examination is only a partial one, it does nevertheless reveal an important 
dimension of the interrelationship between trade and international finance. 

Table III. IO shows the composition of trade in these countries, with 
growth rates for exports and imports of industrially processed goods 
throughout the period 1975-1981. These rates do not indicate any improvement 
in the balance of trade in manufactures. Although exports rose more rapidly 
than imports in four countries, the situation was the reverse for the others. The 

'\\'. Cline, lnternatinnal Deht and rhe Stahilit_r nf the Wnrld f.'conomy I Washington, D.C.. 
Institute for International Economic~. 19831 and United Nation~ Conference on Trade and 
Development. Ul\'CTAD Statwical Pncker Hnnk (IJnited Nations publication. Sales No. X4.ll.D.201. 
p. 92. 
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Table III.to. Annual trends in exports and imports of industrially processed goods in 
selected countries. 1975-1981° 

(Perc.:ntage change) 

Country /975-/971i 1976-/977 /977-1978 19711-1979 /'i/9-191111 19110-19111 1975-19111 

Exports 

Argentina 46.9 44.4 14.2 20.8 6.2 -1.2 20.3 
Brazil -2.I 39.7 20.4 26.4 36.6 25.0 25.5 
Chile 33.4 -9.2 15.1 72.4 9.2 -25.6 15.5 
Indonesia I.I 46.8 7.7 61.6 29.6 -0.3 26.4 
Mexico 5.4 8.3 39.3 4.9 15.4b 
Philippines 11.4 22.1 6.8 35.1 23.8 -1.6 17.6 
Republic of Korea 57.6 25.6 30.2 18.2 18.8 21.7 26.3 
Venezuela 25.I -3.7 5.8 63.7 21.9 -48.7 I0.4 

Imports 

Argentina -27.2 40.3 -3.0 7R.8 62.8 -9.6 24.6 
Brazil -9.0 -5.9 8.7 21.0 16.8 -17.3 4.6 
Chile 7.7 22.0 33.9 51.6 32.3 33.9 31.8 
Indonesia 20.3 5.0 7.3 4.8 46.1 25.8 15.7 
Mexico -0.5 -12.4 46.7 54.5 17.5" 
Philippines -1.5 8.5 21.3 30.7 t2.2 -2.7 13.8 
Republic of Korea 21.2 25.2 50.4 29.7 - 8.0 16.2 22.~ 

Venezuela 4.5 63.6 10.4 -11.3 9.6 11.5 12.4 

Source: IJ~IDO 1a1a base: and data supplied by !he S:a1is1ical Office of rhe l!nired ~alions Secre1aria1. 

°For a definirion of rradc in industrially processed g<)l)ds. see appendix I. 
11 t975-197'i. 

case of Brazil appears to be an extreme one, in view of the fact that imports 
grew at a rate of only 4.6 per cent per annum during the period. Annual 
percentage changes show wide swings in the levels of trade in all eight 
countries. Performance in 1980-1981 was particularly poor: relative to the 
previous year, the absolute value of exports declined in five of the seven 
countries for which data were available. This volatility in the levels of trade, the 
most prominent feature yielded by the data, poses serious problems for 
Governments attempting to gauge their foreign exchange requirements and, 
thus, their ability to service the foreign debt. 

Such instability. of course, reflects a whole variety of factors relating to 
both demand and supply. Table Ill.I I high.ights the role of demand for 
manufactures in 1975-1981, showing exports and imports according to their 
composition. The import figures reveal a similar pattern for all eight of the 
countries listed. Consumer non-durables formed a negligible proportion of the 
total, with capital goods and consumer durables~ accounting for the bulk and 
industrial intermediates and supplies accounting for a smaller share. An 
important implication of these figure~ is that any restriction on imports 
-dictated, for example, by a shortage of foreign exchange or the need to 

''Ideally, a distinction should he made hetwccn 1hcse two types of goods. since they arc 
purchased for differcnl purposes. and any ~hortfall in imports of either of 1hcm would have entirely 
different consequence~ for the importing country. This distinction could not he made in the present 
in~iancc, however, owing to lhc nature of the rclcv;ini data and rhe way it is classified. 
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Table 111.11. Shifts in the composition of trade in manufactures in selected del"eloping 
countries. 1975-1981 (as percentages of exports and imports of manufactures)" 

Consumer lndu<trial Capua/ .~011d< 
non-JuraM.·.< intt"rmt·diat<"> and ,·onium•·r ,/uraMn 

-------
Countr.1· and .i·ear Exporu /mp•>rU Exporu Import.< E~poru /mp<>rr< 

Argentina 

1975 9.0 :u 12.0 63.4 18.4 19.6 

1977 14.0 3.7 14.1 41.3 16.1 50.5 

1979 16.4 5.4 15.2 38.3 11.9 43.9 

1981 11.7 9.0 19.1 29.8 W.7 55.4 

Brazil 

1975 8.8 2.7 20.8 41.4 19.1! 51.5 

1977 7.4 2.9 11!.3 43.1 22.2 41!.3 

1979 8.3 3.4 26.1 42.1 15.9 45.7 

1981 6.5 3.2 23.5 39.0 26.4 50.1 

Chile 

1975 0.5 4.1 89.8 21!.5 I.I! 5-i.2 

1977 0.9 6.5 85.3 26.4 3.1 56.3 

1979 0.3 8.1 86.7 28.1 1.6 51.5 

1981 0.4 I0.6 79.5 24.5 .u SH 

Indonesia 

1975 2.9 1.8 15.0 40.1 4.3 44.3 

1977 2.2 1.3 25.7 29.3 5.1 .J5.7 

1979 4.1 2.3 38.1 37.6 5.1 .JO.I! 

1981 5.1 2.1 33.9 35.2 (d 44.7 

Mexico 

1975 9.8 4.0 51.6 28.9 20.2 60.3 

1977 I0.2 4.6 55. I 31.0 19.3 59.0 

1979 IO.O 4.2 46.3 30.i' 17.2 59.9 

Philippines 

1975 8.1 1.9 15.6 3.J.5 1.2 51.6 

1977 12.4 3.2 20.7 39.5 3.5 44.2 

1979 l!to 3.1 28.0 38.X 4.6 45.6 

l?l!I 22.2 3.5 21.9 35.5 6.7 45.3 

Republic of Korea 

1975 40.6 4.3 31.9 41.9 19.7 45.7 

1977 38.4 5.5 30.1 4U 27.2 47.1 

1979 35. I 4.6 34.5 37.4 28.1 50.8 

191!1 32.3 5.2 33.9 37.9 30.7 46.5 

Venewcla 

1975 0.3 5.2 2.5 29.X 0.6 58.4 

1977 0.3 4.1 3.4 29.1 0.6 58.6 

1979 0.1 6.4 6.5 2H.6 0.6 56.0 

19!!1 0.3 7.1 21.3 27.1! 3.2 52.6 

Sourl'<': IJNIDO data base: and data supplic:d by rhc: S1a11'11'°1l Office: of the lfnirc:d Nation' Sc:c1c:tariat. 

"Pc:rcc:ntagc:s do not add up to 100 as trade: tn other type:' of manufacrurc:' which ~1111ld nor be aw1cia1c:d 
with any of thc:'c: product catc:goric:' i' c:~dudc:d. 
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conserve such exchange in order to service a foreign debt-will impose a heavy 
burden on the manufacturing sector, normally the principal user of imported 
capital goods and industrial intermediates. 

With regard to exports, the Republic of Korea and to a lesser extent 
Argentina and the Philippines are seen to depend on foreign markets for 
consumer non-durables. Industrial intermediates are especially prominent in 

· the case of Chile and moderately so for the other countries, while exports from 
Brazil. the Republic of Korea and Mexico include a comparatively large share 
of capital goods and consumer durables. The composition of exports. therefore. 
varies widely among developing countries and the role of external demand as a 
determinant of export performance varies accordingly. 

Finally, table 111.12 shows debt-service requirements in relation to total 
exports and exports of industrially processed goods and intermediates. The 
year-to-year changes are significant, the result primarily of the volatility in the 
rates of exports (both total and industrial). Like conditions in the developing 
countries in general, debt service trends in the countries listed differ from one 
country to another. The figures for Indonesia show very little change between 
1975 and 1981, and only a moderate rise can be observed in the figures for the 
Republic of Korea. The changes are more significant in the case of the other 
developing countries. 

The relationship between debt service and exports also differs widely from 
country to country. A wide gap between total exports and industrial exports 
reflects the fact that the latter account for a relatively minor proportion of the 
total (e.g. as in the case of Indonesia, Mexico and Venezuela. all of which are 
oil exporters). In the Republic of Korea, industrial exports account for the bulk 
of the total and the relationship between the two is close. 

Table 111.12. Relationship between debt senice and exports, 1975-1981° 

( Pacentag<'J 

Counrnh {Jto/>r l<'T'1<<' rl'ftJllH' /0 
,.,-., /y-1, /y~- /'i~X /y-y /Wlll /y~ I 

Argentina total exports H3 44.9 22.7 49.9 26. l 42.6 4X.l 

industrial exports 62.4 75.X 3x.2 X3.4 44.l 69.X 90.X 

Brazil total exports 43.4 4X.2 51.4 62.7 69.0 64.2 71.3 

industrial exports 76.I 100.9 92.2 97.6 102.3 92.0 94.6 

Indonesia total exports 6.0 7.0 X.2 9.5 7.3 5.0 5.5 

indu,trial exports 4X.6 67.2 6X.7 7X.9 50.4 37.0 42.0 

Mexico total expons 61.4 XX.6 105.8 110.7 115.6 

industrial exports 108.0 IX 1.4 233.5 25X. l 359.4 

Rcpubli.: of Korea 1<>1al exports 13.9 11.3 11.9 14.6 16.4 20.5 21.9 

indu,trial exports 15.6 12.2 13.3 15.9 17.X 21.9 23.4 

Vcnerncla total exports 3.6 8.5 10.5 16.5 17.1 16.1 22.6 

industrial exports 12.6 25.3 33.2 47. l 46.2 48. l 119.9 

.\1111n1·. t:!ltll>O data ba,c: mformatwn supplied by rhc Sra11s11cal Office of 1'1~ ITn••:d Nations Sccrcrariar 
"irh c'rimarc' by rhc t:Sll>O 'c:crcrariar; W. Cline. lnrrrn1111onal 01•h1 r1nd rhr '.rahlf111· of 1h1• IJnrftl f:trmom1 

fC'ambndgo:. Ma"achu,0:11'. MIT Pre". 19KJ>. pp. IJ0-1.1 I. 
11Total cxporrs arc SITC' 0-9. lndu,rrial c~porr' refer 10 mdu,tnally pr1lcc,,cd good• and tnrcrmcd1;itc' 

h1r a dcfin111on. 'cc appcnd1\ I. 
hJ>,Ha fur C'h1k ;ind the l'hilippinc- were""' a~ailablc. 
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Manufacturing is generally ::-egarded as the sector with the most dynamic 
growth prospects for most developing countries. The data presented in table 
111.12 indicate. however, that the growth in exports of manufactures has not 
matched the growth in debt-service requirements. A comparison of the figures 
for 1975 and 1981 show only one instance (Indonesia) where deb~ service 
relative to exports has fallen. The fact that exports from the manufacturing 
sector have not grown at a pace that would exceed the growth in the debt
service burden. at least in many countries. suggests an urgent need for remedial 
steps. These might involve basic revisions in international financial policies and 
practices as well as steps to reduce import restrictions in the major markets. 

Share of exports in output of manufactures 

The relationship between export performance and economic advancement 
in the field of manufactures has long been of interest to economists concerned 
with theoretical, structural or policy-related issues. Many of them have 
addressed the question in terms of extent of import penetration. degree of worker 
displacement, or national performance relative to growth in world trade. In the 
present Survey. a different approach is taken: export performance is analysed in 
relation to the industrial base of the exporting country. Table 111.13 shows 
recent growth trends in MV A, exports of manufactures and merchandise. and 
GDP in each of the three major economic groupings. Most of the data 
presented will be familiar, but they are repeated here because they provide a 
useful backdrop to the analysis. 

The high rates of growth in total income 10 recorded for the 1960s and early 
1970s indicate that economi growth during that period was exceptional. The 
consequences of the subsequent global recession are also evident: the growth of 
income in developing and developed countries alike declined noticeably after 
1974. A similar pattern is observed in the case of total exports (SITC 0-9), 
although the decline seems to have been particularly abrupt for the developing 
countries. Other indicators in table 111.13 support the thesis that for many 
developing countries manufacturing should have been the sector with the most 
impressi·. e growth. This is clear from a comparison of the growth rates for 
GDP and manufacturing during 1960-1970. But then the picture becomes less 
sharp. especially after 1974 when the two growth rates seem to converge. 11 

Research has shown that a stable and long-term relationship exists between 
exports and production in the manufacturing sector, with the growth rate of the 
former exceeding that of the latter. 12 The data in table 111.13 confirm that. prior 
to 1974, growth in exports of manufactures ~.ii current dollars) in all three 
economic groupings far exceeded growth in MV A. Furthermore, that relation
ship continued in later years, although, again, the differences in the growth 
rates diminished. 

'
01ncome is measured in terms of GDP for developed market economies and developing 

countries and in terms of net material prnduct (NMP) for centrally planned economies. 
11 In the developed marll.et economies, the growth of MV A apprCJximately equalled that of 

GDP (al constant prices). In the centrally planned economies, 1he industrial seclor continued to 
expand at a more rapid pace than NMP. despite the slow-down. Posi-1974 trends in manufacturing 
and GDP are treated in some detail in chapter II of the present Surve.r. 

1:R. Batchelor, R. Major and A. Morgan, lndu.urializatinn and 1h1· Ra~iI for Trade (London, 
Cambridge University Pms, 1980), pp. 16-17. 
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Table 111.13. A comparison of growth rates for GDP, MVA and exports of manufactures, 
1960-1980• 

(Percentage) 

lnd1t·ator 1960-1970 1970-197-1 197-1-198() 1970-198() 

De,·eloping countries 

GDP, in current dollars 7.8 20.7 16.8 18.3 
GDP. in constant dollars 5.6 6.9 5.4 6.0 
Total expons in current dollars 7.1 40.4 16.4 26.2 
Total expons: volume index/constant dollars 6.9:'7.3 4.317.3 2.3/4.4 1.514.4 
MV A, in current dollars 3.7 20.9 15.2 17.5 
M VA, production index/ constant dollars 5.9/7.l 9.1/8.8 6.0/6.0 6.9/6.9 
Manufactured expons. in current dollars 13.7 36.3 23.0 26.6 
Manufactured expons, 4uantum index 13.4b 

Developed market economies 

GDP. in current dollars 8.4 14.4 13.2 13.7 
GDP. in constant dollars 5.1 4.3 3.2 3.2 
Total expons in current dollars 10.0 25.2 15.7 18.9 
Total expons; rnlume index/constant dollars 8.5/8.0 9.6/8.6 5.3/5.6 6.1/6.2 
MVA, in current dollars 8.1 15.1 12.2 12.5 
MVA, production index/constant dollars 6.116.3 5.515.5 3.113.3 3.0/3.3 
Manufactured exports. in current dollars 11.5 24.8 15.7 19.0 
Manufactured expons, quantum index 10.0 9.6 5.3 6.5 

Central~r planned economies 

NMP. in constan1 dollars 6.7 6.6 4.4 5.4 
Total exports in current dollars 9.8 22.3 lo.O 18.6 
Index of industrial production 9.J 8.9 6.2 1.5 
Manufactured expons. in current dollars 10.0 20.4 14.7 17.0 

Sourc.•: GDP and constant price data for total exports and manufacturing output: United Nations. 
rearhook of .Vational Accounu Statistics. vol. II. international tables. various issues. Manufacturing production 
index: United Nations. rc·orhaok of lndu.Jtrraf Statirtio. vol. I and \fonth~1· Bulletin of Stanmc.r. various issues. 
MVA in current prices: lJNIDO data base. Volume index for total exports: IJnited Sations Conference on Trade 
and Devclopment. /la11dboo/.: of/111ernatio110/ Tracie and l>e1·efopme111 Statimcr. 19/lJ (United Nations publication. 
Sales No. E/F.113.11.D.2). Other export data were calculated from 1Jni1·:d Nations. rearhook of lntemationaf Trad.· 
Stotimc.r and .\fonthh Bulin in of Stati.111c.r. \ ariou• issues. 

os1TC 5-11 less fll!. 

hl975·19l!O. 

Like earlier studies, 13 the present Survey is concerned with export 
performance in the field of manufactures viewed in the light of the recession 
that began in the 1970s. That recession is unique in comparison with earlier 
long-term cyclical recessions. It has been noted, for example, that rdationships 
between total trade and aggregate demand, as well as between trade in 
manufactures and primary products, are quite diff crent during the present 
recession. 14 The recession is exceptional also in the sense th=it it represents the 
first time that a decline has applied only to the growth rate of income. and not 
to the income itself. 

''Sec. for example . .I. Riedel. "Trade as !he engine of growth in developing couniric:s. 
'revisited'", f."rmmmir Jnurnal. vol. 94, 19114. 

"Sec M. Michacly, "Trade in a changed world economy", Wnrltl l>rvl'l"f'ml'Tll. vol. 11. No. 5 
'1911.1). p. 399. 
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The empirical measure employed here was suggested by researchers who 
reasoned that during periods of expanding demand an increase in the share of 
exports in gross manufacturing output would demonstrate the importance of 
external demand to export success. is Conversely. the share of exports might be 
expected to decline when rates of growth in world income are falling. for three 
reasons. First, imports are particularly sensitive to the business cycle and to 
changes in income. In the downward phase of previous long-term cycles, th..: 
ratio of trade to income has tended to decline. If this trend were common to 
most countries, the balancing measures necessary would be minimal. since one 
country's imports are another's exports. Secondly. in the case of manufactures. 
the argument can be extended by noting that the income elasticity of demand 
for those goods exceeds unity and that the propensity to import manufactures 
would presumably be higher than that for other goods. Finally. in periods of 
declining income, new import restraints would most frequently be imposed on 
products offering direct competition (mainly manufactures)16 and any contraction 
in trade would most likely occur in this field. This line of reasoning suggests 
that with a decline in world income the share of exports in gross manufacturing 
output might be expected to fall. 

When estimating the share of exports in gross manufacturing output. 
emphasis was placed on the need to cover all activities specified by ISIC as 
being part of the manufacturing sector.'7 This approach led to the adoption of 
the broad definition of manufactures-industrially processed goods and 
intermediates-used earlier in this chapter. The definition includes several 
••processing industries" which are regard~d as manufacturing activities in 
production statistics but are often omitted from statistics covering trade in 
manufactures. 18 Although such industries· value added per unit of output is 
relatively small. their contribution to total MV A and gross manufacturing 
output is considerable in the developing countries. If processing industries are 
taken to be those producing food, beverages, tobacco. petroleum and non
ferrous metals. for example. they accounted for an estimated 31 per cent of the 
developing countries' total MV A in 1981. The corresponding figure for the 
developed market economies was 14.9 per cent. 19 

Sufficient dala were available for the period 1970-1980 to include 
32 countries in the analysis: 2 I developing countries and I I developed market 

"01her indicators might include: {a) an associalion be1ween the liming of changes in expons 
and in GNP, with the latter following the former; {h) a concentration of expom i:i rapidly growing 
induslries and/or exceptional growth in industries linked 10 exporl industries; and {c) the attraction 
of foreign capital to export industries or to supporting industries. Sr.e I. Kravis, .. Trade as a 
handmaiden of growth: sirnilarities between the nineteenth and twentieth cen1uries", Economic 
Journal. vol. 80, 1970, pp. SS0-872. 

16See, for example, G. K. Helleiner, .. S1ruc1ural aspec·s of third world trade: some trend~ and 
pro~pects .. , Journal of Development Studies. vol. IS, No. 3 ( 1979), p. 80. 

1·The opposite approach has been followed by others. See, for example, 1he definitions 
employed by D. Keesing, "World 1rade and ou1pu1 of manufactures: struc1ural trends and 
developing coun1ries' expor1s", World Bank S1aff Working Paper No. 316 (Washington, D.C., 
1979), and Batchelor, Major and Morgan, op. cit., appendi" C. 

'~Moreover, the industries omitted vary. Compare, for eiiample, the list adop1ed by Keesing, 
op. cit .. p. 10 with 1ha1 of Batchelor, Major and Morgan, op. cit .. p. 281. 

19 A Stati.uical Review of the World lndu.Hrial Situation. /984 (UNIDO/IS.S06), p. 13. 
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economies. 20 Most of the major exporters and producers of manufactures 
within these two economic groupings were included in the analysis. In 1980 the 
11 developed market economies accounted for 76.4 per cent of all exports of 
manufactures and 75.8 per cent of total MVA of the two economic groupings. 
The 21 developing countries accounted for 8.3 and I0.9 per cer.t respectively. 
(They also accounted for 72. 7 per cent of all manufacturing exports and 
77.8 per cent of total MVA of all developing countries.21 } 

Table III. 14 summarizes the basic results of the analysis. Exports of 
manufactures from the developing countries grew at a pace slightly above that 
of the developed market economies.22 Growth rates for individual countries 
indicate that exports of manufactures from the developing countries are more 
volatile in performance. reflecting a more diverse range of trade performance, 
than those from the developed market economies. The relationship between 
exports and gross manufacturing output is of more interest, however. Contrary 
to expectations. the average share of gross manufacturing output devoted to 
exports did not decline during the recession. In the period 1974-1980 the 
weighted averages for both groups of countries were higher than those in the 
early 1970s. The country data reveal. howe~·er. that s~bsequent to 1974 five 
developing countries suffered a decrease (of more than I per cent) in the 
export/ output ratio while the developed market economies did not. 

· These trends, while somewhat unexpected, did confirm other basic propo
sitions concerning export/output re!ationships. In particular, there were few 
instances where a country's exports exceeded one third of its gross manufacturing 
output. This comparatively small proportion underlines the importance of 
domestic demand and the need to expand the domestic markets. Related data 
show that, at least in extreme cases, the degree of export dependence varies 
inversely with the size of the domestic market. Countries and areas with relatively 
small domestic markets-Belgium-Luxembourg, Hong Kong, the Netherlands 
and Singapore-exported an unusually high proportion of gross manufacturing 
output during the 1970s. Conversely, with the exception of Pakistan and the 
Federal Republic of Germany, all of the larger countries (Brazil, India, Mexico. 
Nigeria, Japan and the United States) exported a comparatively modest pmportion. 

Finally, the figures in table 111.14 provide a basis for comparing the recent 
export performance of the developing countries with that of the developed 
market economies. For the years 1970-1974, the average export/output shares 
for the two groupings were almost identical, but then they tended to diverge. 
Subsequent to 1974. exports as a percentage of gross manufacturing output 
rose to a modest average of 14.7 per cent for the developing countries, but 
increased to 17 .0 per cent for the developed market economies. Despite the 
sluggish growth in world income and demand, foreign markets hwe accounted 
for an increasing share of manufacturing output-but particularly that of the 
developed market economies. 2J 

l
0 for wanl of comparable s1a1is1ics, 1he cen1rally planned economies were no1 included in 1he 

analysis. 

i 1figures derived from 1he UNIDO da1a base. 

i 1Grow1h ra1es based on an allerna1ive definil;'>n of 1rade in manufactures-SITC S·R less 
61!-are given in 1able 111.13 for all developing and developed coun1ries. Adop1ion of 1he broader 
defini1ion had lillle effecl on the grow1h ra1e figures. 

i
1The gap be1ween 1he two groupings would be even more marked if lhe lis1 of developing 

countries could be extended to include many of lhe marginal exporrers of manufac1ures. 
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Table 111.14. Exports of industrially processed goods as share of gross manufacturing 
output. IY70-1980 

(Percentage) 

E:rportJ·Krou 011tp11t Sltare of nporu i11 
Gro•·rltof (111111 .. n1rlr1nl a•-v~eJ total of.froupi11f{ 
nporu 

Co1111try· or area /97f>./9SO 197().197' /97'-19110 1970 /9M> 

Del·eloprng counrries or areas 

Brazil 26.7 5.9 6.0 8.6 14.0 
Chile 15.5 22.7 28.0 8.1 3.6 
Colombia 21.5 7.0 8.1 I.I 1.2 
Ecuador 45.3 6.9 14.0 0.1 0.6 
Egypt 4.9 24.9 19.1 5.0 1.0 
Ghana 12.2 19.3 13.0 0.6 0.2 
Hong Kong 21.1 62.3 64.I 15.I 13.1 
India 15.2 7.9 8.8 10.3 4.9 
Indonesia 33.b 24.2 25.5 1.0 2.9 
Kenya 24.4 19.7 i9.4 0.8 0.8 
Malaysia 25.7 44.9 45.2 5.4 6.0 
Mexico 15.9 5.8 5.5 6.1 4.9 
Nigeria 7.6 9.(: 3.8 1.3 0.4 
Pakistan 14.9 32.5 32.4 3.9 2.3 
Peru I0.5 16.0 13.7 5.9 L'I 
Philippines 22.0 17.2 19.0 3.5 3.1 
Republic of Korea 38.8 23.8 27.4 5.0 16.2 
Singapore 29.0 61.6 69.8 6.4 11.3 
Thailand 29.6 13.7 16.3 2.1 3.6 
Turkey 15.5 6.9 4.9 2.4 1.6 
Venezuela 21.2 22.0 21.4 7.3 6.4 

A'1.eragea 22.8 13.7 14.7 100.0 100.0 

Developed market economies 

Belgium-Luxembourg 17.9 52.3 57.7 6.1 5.9 
Canada 14.2 22.6 23.7 7.1 4.8 
France 20.5 18.2 22.3 9.3 10.9 
Germany. 

Federal Republic of 19.0 25.2 28.8 19.1 19.4 
Italy 20.2 24.8 28.9 7.4 8.0 
Japan 20.9 I0.5 12.6 11.2 13.8 
Netherlands 19.4 43.2 50.6 5.9 6.6 
Sweden 16.5 34.3 38.2 3.7 3.1 
Unired Kingdom 17.6 17.1 20.2 I0.3 9.7 
Unired S1a1cs 17.5 5.7 7.5 19.9 17.8 

A\·eragea 18.7 13.8 17.0 100.0 100.0 

Snuru: Sec appcndi~ II. 

a Averages calculated by aggregating each country"s uports and gross mar.ufacturing output for the years 
1970-19RO and deriving therefrom the corresponding growth rates. Gross manufacturing output was first 
e~prcsscd in United States dollars usir.g annual average uchan&e rates given in International Monetary Fund. 
lnternallnnal Financ1al S1a11.J1ic1. 

The distinction between the two economic groupings becomes mo1e 
pronounced wilen growth rates are considered. Table 111.15 provides comparative 
figures for 1970-1974 and 1974-1980, showing the growth rates for exports and 
gross manufacturing output as well as differences in these growth rates. The 
effects of the global recession are evident for all countries. In general. after 

• 
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Table Ill.IS. Growth rates for exports of industrially proc:essecl goods and gross 
manufacturing outpllt. 197~191o-

Singapore 
Hong Kong 
Malaysia 
Pakistan 
Indonesia 
Chile 
Republic of Korea 
Venezuela 
Egypt 
Philippines 
Kenya 
Ecuador 
Thailand 
Peru 
Ghana 
India 
Brazil 
Colombia 
Mexico 
Turkey 
Nigeria 

Group average< 

Belgium-Luxembourg 
Netherlands 
Sweden 
Italy 
Germany, 

Feder·.: l!.:public of 
CanaJa 
France 
United Kingdom 
Japan 
United States 

Group averager 

Source: Me appendill II. 

f Prrcrntagr; 

Export:i Orllput 

1970-197" /974-/9ll0 1970-1974 {974-1980 

Drvrloping co11ntrirs • •r arras 

44.8 
23.3 
32.9 
20.4 
10.5 
18.0 
61.7 
39.9 
17.9 
33.3 
20.7 
.i7.9 
46.5 
8.2 

18.7 
19.4 
46.5 
46.9 
31.1 
34.5 
7.8 

32.8 

27.0 
30.0 
24.8 
23.1 

28.2 
16.0 
27.2 
17.9 
28.9 
21.5 

24.7 

21.5 
20.9 
21.0 
16.0 
20.4 
13.1 
27.9 
11.2 

-3.2 
14.5 
22.8 
42.9 
21.2 
12.8 
6.2 
9.6 

20.5 
I0.6 
15.1 
9.3 
9.8 

18.3 

40.9 
16.4 
36.9 
-2.7 
37.3 

7.9 
36.1 
20.0 
16.7 
25.7 
27.6 
20.I 
47.I 
20.1 
19.7 
14.2 
34.I 
18.9 
17.9 
30.7 
19.5 

24.3 

De,·e/oped market economies 

14.5 
14.0 
11.8 
18.4 

14.9 
14.I 
17.1 
17.5 
16.0 
14.0 

15.4 

24.0 
23.7 
19.1 
24.I 

20.I 
17.9 
21.0 
15.3 
26.0 
13.2 

17.8 

185 
23.5 
20.8 
15.6 
21.5 
18.6 
29.6 
17.1 
1.8 

16.2 
22.7 
25.5 
18.3 
6.7 

15.0 
14.3 
13.6 
18.2 
12.3 
12.9 
24.5 

15.9 

11.0 
10.2 
9.7 

13.8 

16.2 
9.4 

13.9 
14.4 
15.8 
11.5 

13.3 

0 1.east squares estimates. based on observations for the emire period. 

hRanked by average share of ellports in output during the entire period 1970.1980. 

Diff"r1tcr 
(r.TCporu /ru output) 

1970-1974 1974-1980 

:9 
6.'I 

-4.0 
23.1 
33.2 
I0.1 
25.6 
19.9 

1.2 
7.6 

-6.9 
27.8 
-0.6 

-11.9 
-1.0 

5.2 
12.4 
28.0 
13.2 
3.8 

-11.7 

8.5 

3.0 
6.3 
5.1 

-1.0 

8.1 
-1.9 

6.2 
2.6 
2.9 
8.3 

6.9 

3.U 
-2.6 

0.2 
0.4 

-LI 
-5.5 
-1.7 
-5.9 
-5.0 
-1.7 

0.1 
17.4 
2.9 
6.1 

-8.8 
-4.7 

6.9 
-7.6 

2.8 
-3.6 

-14.7 

2.4 

3.5 
3.8 
2.1 
4.6 

-1.3 
4.7 
3.2 
3.1 
0.2 
2.5 

2.1 

rcalculated by first convening all data into term~ of United States dollars. then aggregating country data 
to obtain group totals for ellpons and output throughout 1he period 1970.1980. Growth rates for each group 
estimated by least squares. 

1974 exporl growth rates declined at a much more significant pace than those 
for gross manufacturing output. But data for the two economic groupings, 
while broadly similar, leave different iiopressions. For the developing countries, 
the average differential between the two rates fell from 8.5 per cent in 1970-1974 
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to 2.4 per cent in 1974-1980. In fact, for 12 of those countries, including several 
relatively important exporters, gross manufacturing output actually expanded 
more rapidly than exports. The effects of the recession were not so dramatic in 
the case of the developed market economies. In general, the traditional 
relationship between the two growth rates was maintained: exports continued 
to expand more rapidly than output (except in the Federal Republic of 
Germany). The data suggest a disparity in export performance between the 
developing countries and the developed market economies, with the former 
grouping being more seriously affected by considerations relating to external 
demand. 

Despite the relatively hostile trading environment that developed with the 
onset of the recession, manufactures for export continued to claim a growing 
share of production in many countries. Nevertheless, recent export performance 
in most countries has not been impressive, the result, mainly, of a fall in 
external demand. The developing countries appear to be particularly sensitive 
to this fall. 

In conclusion, casual acceptance of the proposition that internal factors 
will always play a more important role than external demand in determining 
export performance is not justified-particularly when growth is generally slow 
in all countries. Recent trends in export performance underline the need to 
remove trade restrictions on e>:!'orts from the developing countries and to assist 
in those countries' integration into the world trading community. 

APPENDIX I 

SITC CATEGORIES WHICH TOGETHER CONSTITUTE ··TRADE 
IN INDUSTRIALLY PROCESSED GOODS AND INTERMEDIA TES"a 

SITC code 

01 
02 
032 
042.2 
046 
047 
048 
052 
053 
055 
06 
071.3 
072.2 
072.3 
073 

Description 

Meat and meat preparations 
Dairy products and eggs 
Fish, in airtight containers, n.e.s. and fish preparations 
Rice, glazed or polished 
Meal and flour of wheat or of meslin 
Meal and flour for cereals except of wheat or of meslin 
Cereal preparations and starch 
Dried fruit 
Fruits, preserved and fruit preparations 
Vegetables, roots and tubers, preserved or prepared 
Sugar. sugar preparations and honey 
Coffee extracts, essences, concentrates and similar preparations 
Cocoa powder. unsweetened 
Cocoa butter and cocoa paste 
Chocolate and other food preparations containing co,oa or 
chocolate n.e.s. 

CTfhis dcfini1ion is based upon a concordance: bc:1wc:c:n 1hc !SIC and 1hc SITC. as described in 
Cluttification of Commodities by lnJu.uria/ OriKin. Series M. No. 43. Rev. I (Unilc:d Na1ions 
publicalion. Sales No. E.71.XVll.15). (Sec: al-;o appendix II.) 
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074 
081 
09 
11 
122 
221.9 
231 

less 231.l 
243 
251 
262.6 
262.7 
262.8 
262.9 
263 
266 
267 
332 
4 
5 
6 

7 
8 

less 667 

Industry in the 1980s: Structural Change and /ntt·rdependence 

Tea and mate 
Feeding-stuff for animals 
Miscellaneous food preparations 
Beverages 
Tobd.cco manufactures 
Flour and meal of oil-seeds, oil nuts and oil kernels 
Crude rubber (including synthetic and reclaimed) 

less: natural rubber and similar natural gums 
Wood, shaped or simply worked 
Pulp and waste paper 
Wool shoddy 
Wool or other animal hair, carded or combed (excluding tops) 
Wool tops 
Waste of wool and of other animal hair n.e.s. 
Cotton 
Synthetic and regenerated (artificial) fibres 
Waste materials from textile (including rags) 
Petroleum products 
Animal and vegetable oils and fats 
Chemicals 
Manufactured goods classified chiefly by material 

less: pearls and semi-precious stones 
Machinery and transport equipment 
Miscellaneous manufactured articles 

less 863 and 896 less: developed cinematographic film. works of art, collectors' 
pieces and antiques 

APPENDIX 11 

CALCULATING THE SHARE OF EXPORTS 
IN GROSS MANUFACTURING OUTPUT 

In order to obtain comparable sets of data for production and exports of manu
factures, it is necessary to develop a workable cone lrdance between the two statistical 
classifications (ISIC and SITC). One way of dong this is to adopt a traditional 
definition of trade in manufactures (e.g. SITC 5-8 le ;s 68) and then attempt to identify 
the corresponding product.. or industrie!> in the production statistics. An alternative 
approach, and the one taken in the present Survey. is to adopt the traditional definition 
of manufacturing producuon ((SIC 3) and compile the trade statistics to match it. This 
approach, which results in the inclusion of various industries that are predominantly 
engaged in the processing of natural resources (e.g. food. beverages, petroleum products 
and non-ferrous metals),0 offers several advantages. First. trade data arc reported in 

0 r>. Keesing. "World trade and ou1pu1 of manufaclllre': s1rui.:1ural 1rends and de\cloping 
c1111n1r1c:,· exporl\", World Bank Slaff Working Paper ~o .. lit. f Washington. D.C.. 1979). opted for 
1he former approach and excluded sneral indus1rres-food, hcvcragc,, 1oh,1ci.:o. pcirolcum 
produCls. hasic non-ferrous metals along with certain pulp and paper producls-frnm his anal)s1s. 
R. IJalChclor, R. Major and A. Morgan. lndu11r111/1:01mn 11nd thr H11111 fr,, Trtuk f l.ondon. 
C"Jmhrrdgc I !niver,lly Pre,s, 191!0) p. 2X I. follm1ocd a similar procedure. although 1hc li,1 of 
1r1J11,rnc:' cxdudcd differs from rhar cited hy Kcc,rng. 
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more detail than production data. A more precise concordance is achieved by 
identifying the appropriate trade cate~.:>ries than by adjusting production data to 
coincide with a predetermined definition of trade in manufactures. Second, whereas 
there is no generally accepted definition of trade in manufactures (several versions can 
be found in the literature),b there is general agreement as to the definition of 
manufacturing production. Third, while the preferred method admittedly results in the 
inclusion of several industries with relatively low levels of value added per unit of 
output, these industries-which include food :irocessing, beverages, tobacco, petroleum 
refining and non-ferrous metals-are importar:t in terms of their contribution to a 
country's foreign exchange earnings and manufacturing production. 

Deve:oping this workable concordan~e between the two statistical systems also 
{Jleant the adoption of certain assumptions and estimates. c Difficulties arose when the 

-products comprising a SITC category were prodnc:ed by establishments in more than 
one economic sector (a situation which occurs 8lOSt frequently in the case of agro-based 
exports). In order to cope with the problem, most of the commodities assigned to a 
particular SITC category were associated either with the manufacturi!lg or the 
agricultural sector in the production classification, and the export category was treated 
accordingly. A related problem was that in the industrial classification establishmer.ts 
are defined according to their main acti\·ity, although some may produce secondary 
products associated with another industry. The SITC. by contrast, is essentially a 
classification of commodities for trade. The distinction made here could introduce 
serious distortions in the case of an industry-specific study, but when an entire sector is 
considered the distortions are of only minor consequence.J 

Coverage of the manufacturing sector can vary among countries, according to the 
importance attached to the size of the manufacturing establishment. Some countries' 
statistics exclude establishments employing less than 20 workers. But although such 
small firms are unlikely to be important importers or exporters, their contribution to 
gross output can be significant. Their exclusion may mean over-estimation in the share 
of exports in gross manufacturing output. Whenever possible. United Nations data have 
been adjusted to provide standard coverage for all firms employing 5 or more. 
Adjustments have been made using data from national censuses which reported the 
share of firms with 5 to 19 employees in gross output of the manufacturing sector. 
These data, although generally given for only one year. were used to present a more 
realistic picture of the gross output of the sector for all years included in the Sun·ey. 

Gross output data may include some duplication, for when establishments in a 
given industry are involved at various stages of the production process, a considerable 
amount of double counting can occur. Moreover. when a high degree of vertical 
specialization exists, estimates of the share of exports in gross output become distorted. 
This phenomenon is probably more prevalent ... the developed than in the developing 
countries. When it occurs. gross output is over-estimated and the resultant trade ratios 
in the developed countries are under-estimated, relative to those for the developing 

"These include: (a) SITC 5-8; (bJ SITC S-8 less 68; and (c) SITC S-!I less 67 and 6!1. More 
detailed definitions involving a larger number of SITC categories have been suggested and 
employed by UNCT AD and the United Nations. for more on this subject sec V. Prakash. 
"Measuring industrial efforts: a comparative study of var;a1ions arising from differences in 
definition", World Bank Staff Working Paper No. 225 (W;::.nington, D.C., 1976). 

<For a partial concordance between the two statistical systems. sec United Nations. 
Cla.uification of CommoditieJ by lndu.urial Ori1:in. Series M, No. 43. Rev. I (United Nations 
public::uion, Sales No. E.71.XVll.IS). A more precise one, however, requires that either or both of 
the classifications be extended to a greater level or detail. 

rffhe distortions could become acute if many establishments were 10 supply a mixture of 
manufactures and services. This, however, is a statilllical problem inherent in all studies that arc nol 
economy-wide and its effects would be difficult 10 judge. A similar comment applies 10 the role of 
the "hidden economy" which is thought 10 be extensive in some countries. 
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countries. Increasing vertical specialization <.an also make it difficult to compare the 
figures for individual countries over different time frames. 

The valuation concept used to measure gross manufacturing output also varies 
among countries. Some report it according to producers' prices, meaning that indirect 
taxes are included and subsidies are excluded. Others report it as factor costs, omiu: 1g 
indirect taxes, but including subsidies. The data available were insufficient to permit 
adjustment for these variations, but, again, the consequences of using different valuation 
concepts ;1re most apparent at the level of specific industries and less so when attention 
is ~ ... ~used on the entire manufacturing sector. 

When data were not available, or appeared to be contradictory, estimates were 
made. For example, for some countries the United Nations Yearbook of National 
Accounts provides a complete time series covering gross output in the manufacturing 
sector. The figures provided, however, differ from those derived from national censuseS';, 
and published in the United Nations Yearbook of Industrial Statistics (and, for that 
matter, from those compiled by UNIDO).e In this case, the procedure followed was to 
calculate annual ratios between the relevant data contained in the two Yearbooks for the 
period 1970-1980. Next, an unweighted average of these ratios was applied to the 
Yearbook of National Accounts figures, and the corresponding census data were then 
estimated. When gross manufacturing output was not reported in the Yearbook of 
National Accounts, value addeJ, from the same source, was used as the basis for 
estimation. The ratio of value added to gross manufacturing output (according to census 
concepts) was then calculated for all years in the period 1970-1980 for which data were 
available, and the unweighted average was used to estimate output in the other years. 

•The: discrepancies result from differences in na1ional accounring and census concep1s. 



IV 
Patterns of consumption in manufactures 

THE purpose of the present chapter is to document recent trends in the 
consumption of manufactures through an analysis carried out in terms of 
commodity balances and taking into account the production, import and 
export aspects of each manufacture. 1 An analysis of consumption patterns in 
manufactures is useful for several reasons. First, a primary goal of industriali
zation is to increase the volume of manufactures of household consumer goods 
as well as of industrial goods for use in manufacturing or in other economic 
sectors. Accordingly, any assessment of industrial progress would be in
complete without some indication of the extent to which such consumption 
needs are being met. 

Secondly, there is a continuous need for information on sources of supply 
of manufactures (both foreign and domestic) and on the uses of such manu
factures (whether for home consumption or export), as the relationship between 
trade and output is of vital concern to policy makers and industrial strategists. 
(For example, if imports tend to grow in relation to consumption, this may 
indicate a need for corrective policies. The aim of such policies might be to 
generate foreign exchange through export promotion or to reduce foreign 
exchange requirements through import substitution.) Finally, as commodity 
balances provide basic information to planners, project evaluators and market 
analysts, a study of consumption trends in different economic groupings and in 
countries at different stages of development is useful. 

However, although such information is essential to a thorough under
standing of industrial progress, data for the calculation of balances are 
available for only a limited number of commoduies.2 As these data are scanty, 
much effort is required in matching the figures for output of manufactures 
with the appropriate trade figures in order to obtain estimates of commodity 
balances. 3 These statistical limitations have obviously imposed constraints on 
the scope and nature of the present analysis. 

Altogether 82 commodities are considered here, most of them food 
products and industrial intermediates which go to satisfy the basic needs of the 
population. Consumer durables and capital goods are not considered, for want 
of sufficient information. The commodity balances are measured in physical 
units rather than in units of value. This means that consumption totals for 

1Consump1ion is defined as produc1ion, plus impons, less exporls. Since varia1ions in slocks 
are nol 1aken in10 consideralion, ii is more appropriale 10 speak of apparenl consump1ion 1han of 
real consumplion. In 1his chapler, 1herefore, lhe 1erm consumplion is used 10 refer 10 lhe concepl of 
apparent consump1ion. 

1The dala used here are from the Handbook of /nduJtrial Srari.uic.r, /9d4 (Uni1ed Nalions 
publica1ion, Sales No. E/F.84.11.8.8). The llandbook conlains estimates of apparent consump1ion 
of 100 commodi1ies in some ISO counlries over 1wo periods. 1972-1974 and 1979-1981. 

1The procedures and assumplions ado~1ed are described in de1ail in lhe Handbook of 
/"'Ju.Hrial Stari.ftic.r, 1984. 
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broad groups of products or industries cannot be derived; much of the analysis 
is carried out in respect of individual commodities. In order to facilitate the 
presentation. however. most of the results of the analysis are summarized in 
terms of averages for individual commodity balances and arranged in nine 
product groups." 

The chapter begins with a comparison of per capita consumption levels in 
developed and developing countries and shows that a wide gap exists between 
the two levels. The ratio of production to consumption is then examined and 
explanations offered for the different trePds to be observed in the two groups of 
countries. Finally. the chapter focuses on the degree of trade exposure of, and 
the trade balances recorded for, vari 'JUS commodities. 

Levels of per capita consumption 

Table IV. I shows levels of per capita consumption of manufactures in 
1972-1974 and 1979-1981 for both the developed and the developing countries. 

Table IV.I. Growth and relative levels of average per capita consumption. by commodity 
group, in developed and developing countries 

Ratio of average per capita 
consumption for /979-J9RJ to Ratio of a.-erage per capita con· 

that for 1971-1974'1 sumptinn in the Je,·e/oped countri';f, 
w that tn the de•·e/oping countri.· 

/)eve/oped Developing 
Commodit}" group countries countries 1971-197-1 /979-/9/l/ 

Food and other consumer goods 1.036 1.202 7.156 5.963 

Agricultural and construction inputs 
except metal products 1.182 1.514 13.930 10.580 

Textile yarn and fabrics 0.1187 1.268 7.556 4.884 

Pulp 0.881 1.067 25.302 22.205 

Paper 1.059 1.206 26.924 25.576 

Industrial chemicals except 
iertilizers 1.027 1.523 29.798 19.664 

Petroleum products 1.038 1.239 13.816 IUl9 

Primary-processed products of basic 
metals 0.982 1.280 21.280 16.468 

Finished products of basic metals 0.939 1.441 29.556 17.171 

Source: IJNIDO data base; information supplieJ by the Statistical Office of the United Nations 
Secretariat, with estimates by the UNIDO secretariat. 

a1n symbols.! [<T c;1.i NJ)[)[)+ ,T cvT NJ)[)(j] + n 
I J I I I 

h "[m . m m "' ] In symbols, lo (l." C~ll. Njllf +(.!,.CJ!.!. N1)1 + n 
I J J I I 

Note: In footnotes n and h above: 

CJ '"' annual average of total domest:c consumption of commodity i in country j; 
N 

1 
= annual average populauon in country J; 

m "' number of countries included, j = l. 2, ...• m; 
n numbe• of commoJities included, i -=I, 2, .... n; 
I and II refer to periods '1}72-1974 and 1979-1911!. respectively; 
DD and DG refer lo l!l' developed countries and the developing countries, rcspecuvely. 

'Listed in table IV. I. 



Pa11erns of consumption in manufactures fjJ 

It also provides a comparison of the relative levels. In 1972-1974, consumption 
levels in the developed countries were far greater than those in the developing 
countries. Per capita levels for industrial chemicals and finished products of 
basic me!als, for example, were almost 30 times greater. Growth in consump
tion is S\!en to have been most rapid in those countries where the original levels 
were extremely low. In two product categories-chemicals and inputs for 
agriculture and construction-increases in consumption of more than 50 per 
cent were recorded in the developing countries. In six other categories, 
consumption in those countries increased by more than 20 per cent. In the 
developed countries, the highest increase was 18 per cent, recorded in the case 
of agricultural and com.truction inputs. In four other product categories, per 
capita consumption decreased. 

If all nine product categories were regarded as being equal in value (i.e. 
having the same weight), the index of change for the entire group could be 
derived from the mean of the indices for the nine. With the help of this 
admittedly simplistic assumption, a rough indication of growth in per 
c~pita consumption can be derived for the commodities considered here. Thus, 
a comparison for the two time-frames shown in table IV. I yields a mean of 1.3 
for the developing countries and one of LO for the developed countries. In a 
global sense, then, this crude measure implies that per capita consumption of 
manufactures has increased by 30 per cent in the developing i::ountries and 
remained unchanged in the others. 

Consumption trends do not usually differ markedly from trends in 
domestic production because domestic production is frequently the main source 
of consumption. One way of checking the reliability of an estimate of global 
consumption of manufactures, therefore, is to compare the estimate against 
estimates of manufacturing production derived from other sources. In 
chapter II it was shown (table Il.6) that between 1973 and 1981 per capita 
MV A increased by 25 per cent in the developing countries and by 6.5 per cent 
in the develop.:cf market economies (by far the largest number of countries in 
the developed countries group). Thus, it appears that, on the whole, 
consumption trends, as derived from the commodity sample considered here, 
do not differ to any great extent from those for manufacturing production in 
the two economic groupings. It should be noted, however, that in the 
developing countries consumption increased relative to MVA between 1973 and 
1981, whereas in the developed market economies the opposite occurred. The 
relative shifts between consumption and production reflect adjustments in 
product balances made in response to new trade and financial conditions 
during the 1970s. These are described later in this chapter. 

A comparison of consumption levels in the two groups of countries is 
provided in the last two columns of table IV. I. The figures show a decline in 
the ratios of per capita consumption in the developed counrries relative to those 
of the developing countries. A far more significant feature, however, is the wide 
difference in consumption levels of the two groups. In 1979-1981, per capita 
consumption of textile yarns and fabrics was almost five times higher in the 
developed countries than in the developing ones. The difference for other 
product groups was even greater, however-almost 20 times greater in the case 
of industrial chemicals and mon: than 25 times in the case of paper products. 
Again, these figures are roughly in line with those for MVA. In 1981, for 
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instance, the developed market economies' per capita MV A was 17 times higher 
than that of the developing countries (table 11.6) while their consumption
again assuming that all commodity groups listed in table IV. I have the sr me 
weight-was 15 times higher. When account is taken of the fact that the 
population of the developing countries is roughly twice that of the developed 
countries, it is seen that in order to equalize per capita levels of consumption in 
the two groups the present global consumption would have to be increased by 
a factor of 2.6. 

The ratio of I to 15 ascribed to the full range of 82 commodities is a 
plausible estimate of the global disparity between developing and developed 
countries, but it conceals considerable variations at the commodity level. From 
inspection of the relative per capita consumption levels of individual 
commodities, it can be seen that the disparity tends to be narrower in the case 
of non-durable consumer goods. When levels of per capita consumption in the 
two country groups were compared for each of the 82 commodities, it was 
found that in only 10 instances was the ratio in the range of 1.0 to 3.0.5 The 
disparity was much wider in the case of intermediate goods, however. All 
commod~ties for which the consumption levels of the developing countries were 
less than 5 per cent of those of the developed countries were industrial 
intermediates. They included particle board, mechanical wood pulp, sulphite 
pulp, machine-made paper other than kraft, methanol, chlorine, nitric acid, 
potassic fertilizers, light steel plates, unwrought refined copper, copper plates, 
copper tubes, and aluminium bars and rods. 

The method of comparison used here,6 dictated by the fact that 
measurements of consumption are expressed in different units, prov!des no 
information with regard to variations in levels of per capita consumption of a 
given commodity in different countries. Some impression of the extent of these 
variations can be obtained from table IV.2, which shows consumption per 
thousand inhabitants and relates the figures to levels of GNP per capita. 
Consumption patterns, however, are sensitive not only to the level of per capita 
GNP-they are also influenced by the size of the domestic market. Wherever 
the statistical analysis showed that the latter factor was also significant, two 
figures of per capita consumption were given. The first is an estimate of 
consumption in countries with a population of 0.5 million; the second is an 
estimate of consumption in countries with a population of 30 million. 

The general impression given by table IV.2 is that the consumption of 
basic consumer goods (e.g. dried and condensed milk and cream, wheat flour. 
sugar, soft drinks, cigarettes and soap) and industrial inputs (e.g. nitrogenous 
fertilizers, vegetable oils, cotton yarn and fabrics, pulp of fibres other than 
wood and kerosene) increases rapidly at the early stages of development. This 
upward movement continues until GNP per capita reaches lt.·Jels of around 
$3,000. At higher levels, the consumption of foods and textile products tends to 

5Thc commodities included were: soap, Collon woven fabrics, wheat flour, raw sugar. tinned 
fish, refined sugar, dried milk and cream, pulp of fibre other than wood, col!on yarn and veneer 
sheet. Seven of these arc non-durable consumer goods. 

•The ratio~ estimated for individual commodities arc derived from two mean values: the 
numerator is t'1e mean of consumption levels recorded for dc:vclopc:d countries, the: denominator is 
the: mean of those rc:cNdc:d for developing countries. For a complete description of the method of 
calculation used. see table IV. I. 



Table IV.2. Expected consumption per thousand inhabitants, at selected levels of per capita GNP and population size" ~ ... ... 
"' 

fer capi111 Ptr capila rrrrnlilll fn u'(/'" ~ ... 
GNP= $WO GNP= $600 GNP= J,000 GNP= 6,000 ~ 
Pop11/111ionb Pop11/111ionb l'op11/111ionb Pop11/111ionb ~ 

Uni1of 0.5 JO 0.5 JO 0.5 JO 0.5 JO 

COlftlftodil.\' measurement million million million millio11 million million million million ~ ... g· 
Food and otlter consumer goods li' 

Mille and cream. condensed Ton 0.47 1.15 2.54 2.94 :! 

Mille and cream, dried Ton 0.44 1.41 DJ 4.26 ~ 

Butter Ton 0.24 0.53 2.16 4.06 '§. 

Cheese Ton 0.29 1.20 4.78 7.82 ~ 
i::: 

Vegetables. tinned or bottled Ton 0.09 0.45 3.66 8.53 
., 
~ 

fish, tinned Ton 0.13 0.43 1.5 I 2.16 

Margarine, imitation lard etc. Ton 0.28 0.77 3.51 6.72 

Vegeta!:>le oils Ton 3.64 7.82 17.32 21.64 

Flour. wheat Ton 7.97 25.55 58.67 60.89 

Raw sugar Ton 5.89 20.33 37.06 30.76 

Refined sugar Ton 5.39 16.72 38.52 40.81 

Cocoa powder Kilogram 22.46 59.85 251.56 466.85 

Cocoa butter Kilogram 10.91 36.29 211.19 450.85 

Wine Hectolitre 1.26 9.18 69.87 121.27 

Malt Ton 0.38 1.19 5.28 9.37 

a:er Hectolitre 32.27 86.23 347.97 624.16 

Soft drinks Hectolitre 28.77 128.46 410.80 464.55 

Cigarettes Thousand units 193.26 566.18 I 472.81 I 771.78 

Footwear Thousand pairs 0.21 0.60 1.80 2.72 

Soap Ton 1.19 2.45 3.08 2.50 

Washing powder and detergents Ton 0.25 1.68 7.90 12.97 

.-t,l(ricultural and construction inputs 

Veneer sheets Cubic metre 0.43 0.64 2.24 4.23 

Particle board Cubic metre 0.30 1.21 13.19 38.69 

Cement Ton 27.74 123.30 444.87 555.24 

Prepa1 ed animal feeds Ton U4 18.47 132.22 234.53 1e 
'1itrogcnous fertilizers Ton 0.54 1.78 2.02 6.71 6.25 20.76 7.54 25.03 

f'hosphatic fertilizers Ton 0.15 0.70 0.70 3.17 2.87 12.99 4.68 21.16 

Potassic fertilizers Ton 0.20 1.01 K.14 17.70 



Table IV.2 (continued) 18: 
Pt·r capita Per capita Pt'r ca(.ira f'n ca{iira 

GNP= $.?00 GNI' = $600 <iNP = .f.000 GNP= 6,000 

Popularionb Popularionb l'apularionh Popu/atlonb 

('nit of 0.5 .10 0.5 JO o .. ~ .w 0.5 .IO 
Colftmo.ir11· mt'asurt'mt'nt million million million million million million million million 

Tc-xtilt yarn and fabrics 

Wool yarn. pure and mixed Ton 0.03 0.12 0.58 O.R8 
Conon yarn, pure and mixed Ton 0.02 0.32 0.09 1.30 0.29 4.00 0.33 4.63 
Conon WO\'en fabrics Thousand 

square metres 4.00 6.87 12.11 14.22 
Woollen wo\'en fabrics Thousand 

square metres 0.01 0.02 0.06 0.20 0.41 1.37 0.54 1.112 1~ Knitted fabrics Ton 0.07 0.17 0.57 0.96 ~ 
·~ 

Pulp s· 
Wood pulp. mechanical Ton 0.02 0.09 0,07 0.24 0.96 3.45 4.79 17.29 ~ 
Pulp of fibres other than wood Ton - 0.26 0.02 0.72 0.04 1.10 0.04 1.13 -
Wood pulp. dissoh ing grades Ton - 0.01 - 0.07 0.05 0.86 0.16 2.49 ~ 
Wood pulp. sulphate and soda Ton - 0.011 0.02 1.19 . 

Cl.30 18.04 0.63 37.99 ~ 
Wood pulp, sulphite Ton 0.01 0.04 0.03 0.18 0.27 1.74 0.73 4.66 ~ 

Cl Wood pulp. semi-chemical Ton 0.01 0,03 0.03 0.13 0.21 I.OJ 0.51 2.43 ~ 
I: ... 

Pa~r a. 
~ewsprint Ton 0.13 CJ.ID 7.46 15.78 ~ 

~ Other printing and writing paper Ton 0.11 C>.31 0.70 1.89 5.82 15.72 11.91 32.14 ~ 
Kraft paper and paperboard Ton 0.04 0.22 0.41 2.:\9 3.70 21.67 5.92 34.62 l Other machine-made paper and 

paperboard, sim Jly finished Ton 0.04 0.22 0.38 1.81 3.47 16.67 6.48 31.13 ~ .. 
" 

Industrial chtmical.• txcept fertili:ers 
... 
~ 

'l:i 

Methanol Ton - 0.05 0.02 0.20 0.15 1;63 0.37 4.01 ~ 
~ 

Glycerine Kilogram l>.36 4.65 2.74 35.31 16.62 214.42 23.58 304.15 :s 
Chlorine Ton - 0,03 0. 0 I 0.23 0.25 4.14 0.116 14.37 ~ 

Sulphuric acid Ton Cl.01 0.14 0. 15 1.67 2 .. U 26.22 5.45 61.47 



Niuic acid Ton - 0.01 - 0.11 0.12 3.38 0.55 14.86 

Zinc oxides Kilogram 0.65 4.58 5.01 35.40 29.21 206.46 52.10 368.29 ~ 
Ammonia Ton 0.01 0.12 0.06 1.14 1.00 18.45 3.07 56.46 ... 
Caustic soda Ton 0.14 0.40 0.59 1.64 3.46 9.66 6.68 18.66 

I\ 

Soda ash Ton 0.04 0.30 0.18 I.SO I.I I 9.05 2.23 18.16 a 
Calcium carbide Ton 0.02 0.05 0.11 0.22 0.49 0.98 0.82 1.64 ~ 

Dyestuffs, synthetic Kilogram 8.83 25.16 29.23 83.24 116.26 331.12 183.80 523.46 8 :s 

Rubber. synthetic Ton 0.01 0.06 0,03 0.29 0.23 2.29 0.56 5.45 ~ 

Non-cellulosic staple and tow Ton 0.01 0.06 O.JO 0.42 0.55 2.30 0.72 3.02 i 
~· 

Petroleum products :;· 

Motor gasoline Ton 9.72 37.44 196.90 358.36 ll 

Kerosene Ton 3.20 11.38 20.45 16.53 ~ 

Distillate fuel oils Ton 18 64 72.11 360.49 628.73 ~ Q 

Residual fuel oils Ton 8.33 70.54 481.18 705.73 ~ 
Lubricating oils Ton 1.03 3.29 14.07 23.98 ;;; 

Liquefied petroleum gas Ton 0.59 5.00 31.67 43.67 

Primar_l· processed products of basic metals 

Pig iron Ton - 0.12 O.o2 2.1 I 0.40 54.63 1.12 153.06 

Copper. refined, unwrought Ton - 0.08 0.01 0.30 0.08 1.94 0.18 4.34 

Aluminium. unwrought Ton 0.05 0.43 4.63 10.19 

Lead. refined. unwrought Ton 0.01 0.04 0.08 0.24 0.65 1.94 1.27 3.82 

Zinc. unwrought Ton 0.01 0.08 0.04 0.28 0.24 1.72 0.52 3.76 

Tin. unwrought Kilogram 0.15 1.21 J.17 9.52 9. 13 74.33 15.52 126.22 

F11tislted products of basic metals 

Iron and steel: 
Wire rods Ton 0.03 0.16 0.34 1.79 3.80 19.96 7.03 36.90 

Angles. shapes and sections Ton 0.25 0.75 1.35 4.02 9.56 28.52 20.68 61.67 

Hea\'y plates, over 4. 75 mm. Ton 0.14 1.20 13.60 30.29 

Medium plates. 3 to 4.75 mm. Ton 0.06 0.34 2.91 6.23 

Sheets. under 3 mm. Tor 0.09 0.76 0.54 4.57 4.63 38.93 9.73 81.83 

Tin plate Ton 0.03 0.14 0.30 1.26 1.92 8.13 2.59 10.98 

Railway track material Ton 0.20 0.31 1.07 2.35 

Wire. plain Ton 0.12 0.78 5.59 9.95 

Tubes. seamless Ton 0.13 0.71 5. JO 9.87 

Tubes. welded Ton 0.25 1.00 7.37 17.46 I~ 



Commodity 

filtisltc>d products Q_f basic 
mc>tals (continued) 

Non fenous metals: 
Copper bars, rods. angles. 

shapes, lioections and wire 
Copper plates, sheets, strip 

1rd foil 
Copper tubes and pipes 
Aluminium bars. rods. angles. 

shapes. sections and wire 
Aluminium plates, sheets. strip 

and foil 
Aluminium tubes and pipes 

l '11i1 of 
meusureme111 

Kilogram 

Kilogram 
Kilogram 

Ton 

Ton 
Kilogram 

Table IV.2 (continued) 

Per capila 
<i.\'P =$WO 

Popula1itJ11h 

0.5 
mil/io11 

30 
mil/io11 

1.62 13.71 

0.46 2.05 
1.75 

0.01 0.04 

0.05 
1.20 

Ptr capita 
GNP= $MO 

Pop11/atio11b 

0.5 
mil/io11 

17.42 

4.52 

0.06 

18.65 

0.20 
10.37 

JO 
millio11 

147.69 

20.26 

0.22 

/'tr capita 
GNP= SJ,000 

Populatio11b 

0.5 
million 

222.75 

75.31 

0.50 

.JO 
ml//1011 

I 888.33 

337.93 
303.61 

1.75 

1.56 
132.44 

Ptr capita 
GNP= $6.000 

Popu/at/011b 

0.5 
ml//1011 

473.82 

207.48 

1.06 

JO 
mll//011 

4 016.68 

931.07 
786.69 

3.71 

3.80 
316.58 

aArri\•ed al by lining cross-country data 10 \'arious functional relationships between the endogenous variable, average annual per capila comumption, 1979-1981, and 
the t'""' u<>gcnous \·ariabtes, per capita GNP at constant dollars and population size (as a proxy for market size) in 1980. The number of countries included in the analysis ran1ed 
bc:t,.een 31 and 110. \'ar~·ing from commodity !o commodity. For each commodity. eight different functional forms were tested for lit of data and statillical si1nificance. The 
estimated equation gi,·ing the best fit was selected. 

bonly one figure (middle column) is reported for products whose consumption is not sC'nsitive 10 population levels. 
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stagnate or even decline. Cases of decreasing consumption can be attributed to 
the substitution processes, whereby consumers switch from an original product, or 
preference, to another. as their budget increases. Examples of such substitution 
are suggested by raw sugar, which may be replaced by refined ~ugar, soap 
which may be replaced by washing powder or detergents, and kerosene which 
may be replaced by electricity or other petroleum fuels. Other demand-related 
considerations that may influence consumption patterns can be expressed in 
terms of income elasticity (the rate of increase of co."Ytmodity consumption that 
corresponds to a given increase in the level of income). For some commodities, 
the elasticity is relatively high, but it remains constant at any income level.
For other commodities. however, it tends to increase as income rises. 

These varying patterns of per capita consumption have far-reaching 
implications for industrial policy. If income elasticity is particularly high, 
demand constitutes an important stimulus for growth in production. In the case 
of many commodities, however, this elasticity is sensitive to changes in GNP 
per capita. This means that in an economy whose income is growing rapidly, 
patterns of demand can alter rapidly and the balance of productive activities 
must be adjusted accordingly. In order to cope with the changing composition 
of exports and imports that would result from shifts in the pattern of 
consumption, adjustments may also be required in existing patterns of domestic 
resource allocation as well as in trade policies. 

The share of production in consumption 

Domestic production and imports are the two sources. or components. of 
supply. The shares of these components in the total consumption of a given com
modity are influenced by several factors, the most important of which is, perhaps, 
the level of economic development of the country concerned. In countries at the 
early stages of industrialization. the bulk of manufactures are imported. 
Eventually, however, local producers enter the market, thereby setting in 
motion a process of import substitution. As industrialization advances, 
measures to protect these local producers may lead to a drastic reduction in 
imports. Another highly relevant factor is the size of the domestic market. The 
range of commodities demanded in small countries may be similar to that 
demanded in large countries, but the resources available to the former to 
produce those commodities may be limited. In addition. the need to attain the 
necessary economies of scale can restrict the range of manufactures produced in 
countries with small domestic markets. For both reasons. production in small 
countries tends to be specialized; a large share of the total supply of 
commodities is thus left to imports.~ 

One of the simplest means of gauging a country's le\·el of development and 
the size of the domestic market is by its level of income. Table JV.3 shows 

T"amples of such commodities include wood pulp ldissohing grades). sulphirc. nitric acid. 
welded tube~. pipe:~ of iron and steel. refined copper. um-. rough! 1inc. aluminium plates. 'heel,. 
strip and foil. 

'Other factor'. such as the balance ot paymc:nh. indu,tnal polic1c:,. and compc:lil1\C 
advantage:. also play a role:. 
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Table IV.3. Ratio of production, by commodity group, in selected country groups. 
1972-1974 and 1979-1981 

Percentage distribution of observatiOllS 

!Vo increme Increase 
Production in colf.Jllmption in co1t.J11mption 

as percentage of 
No ,\·o COllSumption 

Numbrrof increase /1tcrease increme /ncrrase 
Country group observations 1971-1974 1979-1981 in ratio in ratio in ratio in ratio 

Food and otlrer consumer goods 

Low-income developing 
countries 533 83.7 88.0 13.7 10.5 46.9 28.9 

High-income developing 
countries 564 100.3 94.7 11.9 9.8 50.4 28.0 

Developed countries 433 IOJ.4 115.5 I0.9 21.9 37.2 30.0 

Agricultural and construction inputs. except metal products 

Low-income developing 
countries 235 39.3 33.4 26.0 4.3 58.3 11.5 

High-income developing 
countries 234 90.4 64.3 15.4 6.0 53.9 24.8 

Developed countries 169 122.1 132.2 11.2 18.3 46.8 23.7 

Textile yarn and fabrics 

low-income developing 
countries 83 48.0 47.4 54.2 6.0 24.I 15.1 

High-income developing 
countries 94 44.0 42.2 46.IS 6.4 34.0 12.8 

Developed countries 98 87.8 84.5 41.8 23.5 21.4 13.3 

Pulp 

low-income developing 
countries 66 37.3 39.1 37.9 4.6 33.3 24.2 

High-income developing 
countries 129 34.4 35.7 31.8 I0.9 43.4 14.0 

Developed countries 123 109.9 123.8 2S.2 22.8 32.5 19.5 

Paper 

low-income developing 
countries 167 15.3 16.5 34.7 3.6 51.S I0.2 

High-income developing 
countries 138 29.S 31.S 15.9 4.4 62.3 17.4 

Developed countries 94 124.0 136.8 13.8 13.8 44.7 27.7 

Industrial chemicals. except fertilizers 

low-income developing 
countries 361 15.1 13.2 49.9 I.I 45.7 3.3 

High-income developing 
countries 346 19.2 24.0 33.5 1.2 55.5 9.1! 

Developed countries 202 82.4 87.7 17.3 19.3 37.6 25.7 

Petroleum products 

Low-income developing 
countries 275 49.9 S2.8 20.0 8.7 57.1! 13.S 

High-income developing 
countries 276 276.4 141.6 11.6 I0.5 S0.4 27.S 

Oeveloped counrries 159 91.4 H9.I 16.4 16.4 37.7 29.6 
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Percentage distribution of observations 

No increase Increase 
Production in consumption in consumption 

as percentage of 
,\'o .llfo consumption 

,\'umber of increase Increase increase Increase 
Country group obsen·ations 1972-1974 197~/98/ in ratio in ratio in rario in ra1io 

Primary-processed products of basic metals 

Low-income developing 
countries 147 98.5 149.3 60.5 4.1 32.0 3.4 

High-income developing 
countries 151 77.0 56.6 41.I 4.0 39.7 15.2 

Developed countries 115 IOI.I 105.5 22.6 20.9 35.7 20.9 

Finished products of basic metals 

Low-income developing 
countries 596 L7 1.5 47.3 51.7 LO 

High-income developing 
countries 458 11.9 12.8 26.9 1.5 65.9 5.7 

Developed countries 217 95.9 102.6 21.2 26.3 27.2 25.4 

All commodities 

Low-income developing 
countries 2 463 39.6 43.1 35.2 4.6 41'1.S 11.7 

High-income developing 
countries 2 390 79.7 59.9 22.7 5.9 53.4 18.0 

Developed countries I 610 IOI.I 108.7 :7.6 20.9 36.0 25.5 

Source: UNIDO data base; information supplied by the Statistical Office of the United Nations Secretariat, 
with estimates by the UNIDO secretariat. 

domestic production as a percentage of consumption in three groups of 
countries: low-income developing countries, high-income developing countries, 
and developed countries. Where figures exceed JOO per cent, the implication is 
that domestic production not only satisfies domestic consumption but also 
provides for exports. With the exception of petroleum product~ and primary 
processed products of basic metals, production always accounts for a higher 
share of consumption in developed than in developing countries. Moreover, 
domestic production tends to rise relative tn the level of income. With respect 
to the commodities considered here, table IV.3 shows that in 1979-1981 
domestic production represented, on average, 43. 1 per cent of consumption in 
low-income developing countries, 59.9 per cent in high-income developing 
countries, and 108.7 per cent in the developed countries.9 In the developing 
countries, self-sufficiency (i.e. a situation in which domestic production fully 
meets domestic demand) was attained in only two product categories, namely 
petroleum products and primary-processed products of basic metals, both of 
which rely heavily on natural resources and are not exposed to competition 
from imports. Apart from these two product groups, production accounted for 

91n the present chapter, low-income developing countries are defined as those having a GNP 
per capita of lcu than S600 1n 1980. Hiah-incomc developing countries arc those with a GNP per 
capita equal lo or hiahcr than $600 in 19110. Developed countries include developed marker and 
centrally planned economics. 
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more than 50 per cent of consumption in only two categories - food and other 
consumer goods and inputs for agriculture and construction. 

The last four columns of table IV.3 provide some impression of the extent 
to which levels of consumption increased between 1972 and 1981 and the degree 
to which the increases can be attributed to relative gains in production. These 
gains may. of course, take place even when the level of consumption does not 
increase and the data are presented in a form which distinguishes between the 
various possibilities. A comparison of the figures reveals that in the developed 
countries. increases in per capita consumption were less frequent than in the 
developing countries (61.5 per cent of all observations, as compared to 65.7 per 
cent). In the developed countries, moreover, the share of production in total 
consumption increased in 46 per cent of the instances registered 10-as opposed 
to only 20 per cent in the developing countries. 

Th~ fact that imports are increasingly meeting the consumption needs of 
the developing countries may suggest that import substitution policies are no 
longer as effective as they used to be-at least in the case of the basic 
commodities considered in the present analysis. Alternatively, the diminishing 
share of local production in total supply may be due to the serious balance-of
payments problems encountered by some developing countries. (In this respect, 
it is important to distinguish the high-income developing countries from others. 
This group can usually finance its external payments through oil revenues, or it 
may have relatively easy access to international credit.) 

Increases in consumption levels occurred in 71 per cent of the observations 
registered. The increases were largely caused by an expansion in imports 
relative to domestic production (in 53 per cent of the cases considered,. For 
many commodities, and particularly those produced by heavy industries (e.g. 
industrial chemicals and finished products of basic metals), the low-income 
developing countries tend to depend almost entirely on imports. In these 
circumstances, any reduction in imports (for example, as the result of balance 
of payments difficulties) will bring about reduced consumption without any 
corresponding increase in the share of domestic production. 

Trade exposure and trade ratios 

It is clear from the foregoing that consumers in the developing countries 
depend-often extensively-on foreign rathe1 than on domestic suppliers. Such 
a situation can lead to trade deficits which, in the long term, can in turn lead to 
reduced rates of economic growth (as it becomes more difficult to pay for 
imports of capital goods and other essentials). In such instances, the external 
imbalance will have to be redressed either by curbing imports (a step that may 
hinder domestic growth) or expanding exports. An increase in exports without 
an associated increase in domestic capacity would also lead to a fall in domestic 
consumption. In any case, a decision to boost exports also depends not only on 

10This figure is the sum of two percc:ntagc:s: in 25.S pc:r cent of the: cases, an increase: in 
consumption was associated with an increase: in production as a share: of consumption; howc:vc:r. 
the: share: of production also rose in an addition JI .lll.9 pc:r cent of the: cases whc:rr no increase: in 
consumption had occurred. 
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access to foreign markets but also on the export potential of the goods 
currently being produced and consumed domestically. A curb on the 
consumption of non-tradable goods will not improve export prospects 
immediately-but it will release resources through a reduction in production. 
The redeployment of these resources to the production of tradable goods will 
promote exports. Such a restructuring of domestic production can be a lengthy 
process. however. Moreover. the fact tha< mobility of factors used in the 
manufacturing sector is often low may also give rise to problems. Thus, a 
decision to increase manufactured exports usually entails a curb on the 
consumption of tradable goods. This possibility is examined in closer detail 
below by using data relating to commodity balances and an index of trade 
exposure. 

A priori commodities which are both traded and produced domestically 
offer possibilities for altering production/trade relationships. In this respect, it 
is useful to distinguish hetween those commodities for which trade is important 
relative to production and those for which it is not. The index of trade 
exposure, 11 which measures the volume of trade relative to domestic produc
tion, uses values ranging from 0 to I. with the higher values indicating greater 
trade exposure, i.e. greater volume of trade relative to production. The results 
suggest that the rc1le of trade is important for commodities whose index 
assumes values equal to or larger than 0.2 and of little consequence for 
commodities whose index has a value below this benchmark. Data for 1979-
1981 suggest that in the low-income developing countries some 78 per cent of 
the commodities considered in the present analysis may be described as 
··exposed" to trade. In the high-income developing countries and in the 
developed countries the shares are 74 and 67 per cent respectively. These figures 
point up the constraints placed upon manufacturing activities in developing 
countries by those countries' susceptibility to the vagaries of international 
trade. 

Trade exposure also reflects a combination of import penetration and 
export orientation. The significance of the relationship between these two 
factors can be appreciated by observing the ratio of net exports (exports less 
imports) to total trade (exports plus imports). The ratio varies between -1.0 
(indicating trade consisting only of imports) and + 1.0 (indicating trade 
consisting only of exports). Values close to zero show a balance between 
exports and imports. Table IV.4 shows the distribution of the ratio for 
commodities which are exposed to trade and those which are not. A large 
proportion of the trade ratios for the developing countries are negative
indicating a predominance of imports in the total trade of those countrie!!>. This 
is particularly true in the :;ase of low-income developing countries. In 
1979-1981. for instance, 87 per cent of the commodities surveyed in those 

X ( X) M d . 11 ln symbols, this index reads: TE=-+ I -- · - where X =exports, Q =pro uc11on. 
Q Q c 

M = imports, C = consumption. ~. the share of production which is exported, is supposed to be 

exposed to foreign competition; ?-~ the share of production sold on the domestic market, is 
Q 

supposed to be exposed to foreign competition to the extent of import pcnetra.ion M . (See 
c 

M. Delattre, "Points forts et points faibles du commerce extcrieur industriel", Economic ct 
Statistique. les Collections de l'INSEE, Revue mensuelle, No. 157, juillet-aollt 1983, p. 15.) 



Table IV.4. Observations on trade exposure and trade ratios, by country groups, 1972-1974 and 1979-1981 

(Percentage) 

Tracie· rntio (TRJ 

1972-1974 /979-/911 I 

.\'umber or -·J.O<TR -2.()-STR ll.2<1R - /. O< Tl< - 2.0'$ TR 0. 2< TR 
Cou111r.1· group.• ob_,en·a1iairs Trade <'Xpt>Jun.a TR=-/.0 <-0.2 -S.<U < /.() TR'-=/.() TR=·-/.0 .-:--IL! 'SO. 2 < -/.0 TR=JO 

Low-income 
de\'elopmg countries I 971 Not exposed to trade 0.0 13.0 1.6 3.2 4.2 0.0 14.2 0. 9 2.9 3. 7 

Exposed to trade 29.6 42.3 0.5 3.8 1.9 31.8 41.2 0.5 3.2 1.8 

High-income 
de\'eloping countries 2 113 Not exposecl to trade 0.0 16.1 1.4 4.4 4.3 0.0 15.2 1.9 4.6 3.8 

Exposed to trade 19.2 45.2 1.3 5.6 2.6 20.7 43.5 1.2 6.1 2.9 

Dc\'eloped countries I 580 Not exposed to trade 0.0 17.3 4.8 12.8 3.3 0.0 15.1 3.7 10.7 3.6 
Exposed to trade 3.2 31.5 7.3 l!i.4 1.5 3.4 33.3 8.8 19.9 1.5 

Sourct': UNIDO da1a base; informal ion supplied by lhe S1a1is1ical Ollice of the United Nations Secrelariat, with estimates by the UN I DO secretariat. 

"Trade exposure is defined according to the: index for that mca~urc. A commodity having a value: of less than 0.2 is regarded as not being exposed to trade. An index with 
a \"alue greater 1han or equal to O.:? is descril>ed as being c~posed 10 trade. 
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countries had a trade ratio less than or equal to -0.2. In the high-income 
developing countries, the figure was 79 per cent. In the developed countries, 
it was only 52 per cent. 12 As import dependence in the present context means 
that most of the commodities considered are both imported and produced 
locally ,13 these findings suggest that possibilities may still exist for import 
substitution, even though the .. easy" phase of this process is over. Thus, 
developing countries may, on occasion, have good reason not to proceed with 
such efforts. 

Table IV.4 also provides an indication of the extent of intra-commodity 
trade, i.e. exports and imports of the same commodity by a given country. The 
complete absence of intra-commodity trade is indicated when the ratio is ± 1.0 
(meaning that trade consists only of exports or imports). In low-income 
developing countries, 63 per cent of all commodities exposed to trade include a 
certain amount of intra-commodity trade. In high-income developing countries, 
the corresponding figure is 73 per cent. In the developed countries it rises to 
9 I per cent. Thus, intra-commodity trade is common, though it tends to occur 
more frequently at higher levels of income. The proportion of intra-commodity 
trade to total trade may reflect the fact that multilateral trading links per se 
stimulate exports.14 In this respect, the developed market economies enjoy a 
superior marketing position thanks to their better organized trading and 
financial infrastructure as well as to the traditional and cultural links that exist 
between them and their former colonies. The marketing networks of the 
developing countries on the other hand are known to be polarized around a 
limited number of outlets. Improved economic ties among those countries 
could lead to greater diversification of trading opportunities. 

Table IV.5 provides more specific data with respect to export performance. 
It shows that in 1979-1981 the share of exports in production was 14.3 per cent 
in the low-income developing countries, 27. I per cent in the high-income 
developing countries, and 25.6 per cent in the developed countries. Compared 
to 1972-1974, the share increased in the developed countries, remained constant 
in the high-income developing countries, and fell in the low-income developing 
countries. The fall in the low-income group was the result mainly of a negative 
performance in three product categories: primary processed products of metal; 
petroleum products; and agricultural and construction inputs. In the first two 
categories, the fall was probably due to a reduction in demand by the 
developed countries. In the last category, the decline could be attributed to 
growth in domestic demand, which diverted a part of the production from 
exports to domestic consumption. In several product categories, exports' share 
was higher in developing cot•ntries than in developed countries. This reflects 

llPercentages refer to trade in all commodities, whether defined as being exposed to trade or 
not, having trade ratios in the range of -1.~TR<-0.2. 

11Commodities with high import dependence which are both imported and produced locally 
have a trade ratio in the range of -1.0<TR<-0.2. The corresponding figures in 1979-1981 are 
SS per cent in low-income developing countries, S9 per cent in high-income developing countries 
and 48 per cent in developed countries . 

.. For those who adhere to the comparative advantagl!: 1heory of 1rade. 1he ellistence of 
two-way trade implies multilateral tradina whereby a country imports from trading partners 
having a comparative advantage in the production of the commodity and nports 10 partners 
having a comparative disadvantage. le follow§ that multila1eral 1rading links are favourable 10 

incra-commodity 1rade. 

.. 
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Table IV.S. Share of exports in production, by commodity g;oups, in selected country 
groups. t9n-t974 and 1979-1911 

(Ptrctntagt) 

LD•·-incomr Hitlt-iltcomr 
drtrlopiftK coantrits dnrlopi11~ corurtrits lJtTdopnl c-trirs 

Commotli1,- POii/i 1971-197' '179-1911 1971-1974 1979-1911 1971-1974 1979-1911 

Food and other consumer 
goods 9.5 7.4 15.0 15.4 15.2 20.Q 

Agricultural and construction 
inputs 16.2 11.4 20.1 19.0 21.4 24.8 

Textile yarn and fabrics 6.6 6.8 14.8 16.5 17.6 23.8 
Pulp 7.9 7.8 25.5 22.2 22.9 24.8 
Paper 19.4 18.7 39.2 37.0 24.3 30.6 
Industrial chemicals except 

fenilizers 26.5 26.3 34.2 34.7 22.I 23.7 
Petroleum products 19.9 14.9 24.9 23.8 17.3 17.9 
Primary-processed products 

of metals 46.4 41.0 29.0 28.3 33.0 34.9 
Finished products of basic 

metals 68.8 68.3 65.9 66.7 31.3 37.7 
All commodities 16.8 14.3 27.4 27.1 21.5 25.6 

Sourer: UNIDO data base; information supplied by the Statistical Office of the United Nations 
Secretariat. with estimates !>y the UNIDO secretariat. 

the fact that many resource-based industries have been established in 
developing countries with the main purpose of supplying foreign processors. 
Since almost all of the production of these industries is already earmarked for 
export, there is only limited opportunity for further increases in exports. On 
the contrary as industrialization proceeds, the domestic market will grow and 
local outlets will develop. 

Of the commodities covered in the present analysis, those four.d to have 
comparatively low export/production ratios, and thus imrr.:diate export 
potential, were confined mainly to two categories: food and other consumer 
goods, and textile yarn and fabrics. For the time being, therefore, the 
low-income jeveloping countries are not in a position to divert production 
from domestic consumption to exports. The fact that the ratios recorded in 
high-income developing countries were somewhat higher, does, howe,·er, 
suggest thai opportunities for expanding exports could be boosted if additional 
industrial capacity were to be installed in those countries. If ~hat new capacity 
were operated at satisfactory levels of efficiency, new opportunities to release 
more exports from domestic production would doubtless open up. 

.. 
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International patterns of comparative advantage 

GLOBAL patterns of production, consumption and trade can change rapidly 
in response to a wide range of domestic and international stimuli. Policy 
makers in industry and government must continually adapt their policies to 
keep abre~t of these changes, to take advantage of new opportunities as they 
present themselves, and to minimize the impact of adverse developments. To 
manage effectively, they must be knowledgeable concerning the economic 
forces that affect tlieir industries. To be able to react in a decisive fashion, they 
must be capable of antiapating economic changes and their consequences. 

The purpose of the present chapter is to analyse the determinants of 
international comparative advantage (CA) and to show how they fit into the 
pattern of international trade. In the first section, some of the problems 
encountered in measuring CA are summarized. In the second section, the 
results of an international analysis of CA in several industries-textiles and 
apparel; iron and steel products; wood and wood products; :ind consumer 
electronics-are reported. In the concluding section, industrial interdependence 
is examined. Special attention is given to the developments that occur as items 
move through the various processing stages. from raw materials to finished 
manufactures. 

Measuring CA 

According to the law of comparative advantage. trade can benefit all 
participants simultaneously. Each country gains by specializing i'l the produc
tion of items in which it enjoys a comparative (cost) advantage and exchanging 
(exporting) them for items in which it does not. Yet, while the concept is well 
understood, policy makers in industry and government seldom use it to guide 
them in their decisions. This lack of practical application is partly explained by 
the fact that CA is based on a relationship between prices that would prevail in 
the absence of trade. And because trade itself influences prices, pre-trade prices 
cannot be observed. CA. therefore. cannot be measured directly. An alternative 
approach is needed, one that indirectly draws the relevant implications using 
post-trade observations. 

A primary problem encounter~d in measuring CA concerns the lack of 
standardization in the data available. For example. a large country having a 
relatively minor cost advantage (i.e. a small degree of CA) could be an 
important exporter relative to a smaller one enjoying a larger cost advantage. 
The measures of CA must therefore be adjusted to account for differences in 
country size. This may be accomplished {a) by relating exports to domestic 
production. or {b) by relating imports to domestic consumption. The first 
alternative would indicate the degree of CA. the second the degree of 
comparative disadvantage (CD). 

77 
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This approach might solve the problem of differing country sizes, but 
other data problems abound. For example, statistics are not available for each 
product traded: the measure used is product category. As a result, most 
countries arc shown to be both importers and exporters of the same 
••measured .. product. 1 Therefore, in addition to .. standardizing .. the data to 
account for country size, it is necessary to do so to account for .. two-way" or 
intra-industry trade. The most common approach in this instance is to use net 
exports (exports less imports) to adjust for intra-industry trade flows. If a 
country has CA in one article, but CD in another. its exports of the first article 
should exceed its imports of the secor.d. Its net exports should therefore read 
.. positive ... Conversely, a negative value (i.e. net imports) would imply a greater 
degree of CD. 

Some of these problems are illustrated in the following example, which is 
based on 1980 trade data for two countries, Japan and Sweden, both of which 
export and import iron and steel. 

Iron and strrl 

Production 
+ Imports 
= Newsupply 
- Exports 
= Consumption 

Japan Swrdrn 
(Thousand tons) 

107 535 4 283 
I 165 I 981 

108 700 6 264 
29 693 2 125 
79 007 4 139 

In the case of Japan, exports exceed imports. The country produces more than 
it consumes. This implies that Japan enjoys a net CA in iron and steel: its CA 
in the articles that it exports is greater than its CD in the articles that it 
imports. Data for Sweden reveal a similar relationship. But which country 
enjoys the greater degree of CA? Before this question can be answered, the 
relevant data must be made comparable-i.e. standardized. Several different 
indices may be used. The following (in percentages) were calculated for the 
data given above: 

Ratio Japan SM·rden 

Exports to production (X/P) 28 so 
Imports to consumprion (MIC) 48 
Net exports to production (T /P) 27 3 
Production to consumption (P/C) 136 103 

The first two indices indicate that Sweden has a greater CA in iron and sceel 
than Japan; however, the remaining indices indicate the reverse. All four 
indices are derived from the most basic interpretation of the CA concept. Yet, 
when they are applied to actual data on trade, production and consumption, 
an incon~istency is apparent. Two explanations may be offered for this. First, 
the level of data aggregation is so great that the true pattern of CA may be 

· hidden. Japan enjoys CA across the entire product spectrum of the iron and 
steel industry. Sweden, however, has specialized in the production of 
sophisticated steel products. To satisfy its raw material needs, Sweden imports 
crude iron and steel (rather than iron ore and coal, as is the case in Japan). 
Thus, the inconsistencies mask the fact that Sweden enjoys CA at the higher 

1 A country may cxpon one arricle and imporr a different one, wilh 1he data for bolh being 
reponed in 1he same produc1 caregory. 
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stages of processing only. Second, the degree of government incentive or 
protection accorded an industry may be such that trade performance does not 
faithfully reflect the underlying pattern of CA that would prevail in a world of 
completely free trade. A Government may, through policy measures, limit 
imports sufficienHy to produce a low ratio of imports to consumption. 

Researchers have attempted to minimize the first problem by using data 
for more narrowly defined product categories. A major difficulty with this 
solution is that most countries use different classifications for production 
statistics than they do for trade statistics. Sometimes comparable data for 
production, imports and exports can be obtained only by combining products 
into highly aggregated categories. In order to study CA for narrowly defined 
produc;t ranges, it may be necessary to construct indices that are based purely 
on trade data (trade-only measures). 

Researchers have two ways of coping with the ambiguities attributable to 
government policies. One is based on the selection of indices that do not 
incorporate imports. It implicitly assumes that government policies do not 
••create" CA and that the existence of exports is therefore a valid indicator.2 

The other is based on the contention tha~ Governments which support a 
particular industry by restricting imports also tend to subsidize production, 
direc!!y or indirectly. through subsidized research and development, plant 
construction, credit allocations, tax incentives and the like. Researchers 
adopting this concept favour indices based on net trade flo\\'s. 1 

Mention should also be made of the interpretation that may be given to 
any measure. Generally speaking, an analysis of this nature should yield precise 
indicators that will permit their user to distinguish between countries according 
to absolute differences in the estimated value of CA for a particular product or 
industry. Such indicators at"e called .. cardinal" measures of CA. However, less 
stringent interpretations are also acceptable. For example, the measures may be 
treated as indicators of the degree of CA enjoyed by one country relative to 
another, without drawing implications regarding magnitudes. These indicators 
provide commodity-specific rankings of countries, by degree of CA, and are 
referred to as .. ordinal'' indices. Still another possibility is to regard each 
measure as a dichotomous indicator, identifying countries that have CA in a 
particular commodity relative to countries that do not. 

In view of the ambiguities that attend the subject, the authors of the 
present chapter conducted a number of tests before determining which 
neasures to use and which interpretations to attach to their results. The tests 
covered (a) measures based on data for trade and domestic production (trade
cum-production (consumption) indices), and (b) measures based solely on trade 
data (trade-only indices). The trade-cum-production indices comprise the four 
obvious and directly observable quantitative relations used in the Japan
Sweden example cited earlier. i.e. the ratios of e"ports to production (X/P), of 
imports to consumption (M/C), of net trade (exports less imports) to 

lSee, for example. B. Balassa. '"Revealed' compara•ive advantage revisited; an analysis of 
relative expo•· shares of the industrial countries. 1953-1971", The Manche.fler School of F.conomit· 
and Social Studin vol. 45, No. 4 {December 1977), pp. 327-344. 

'J. Donges and J. Riedel, "The expansion of manufactured uports in developing couniries: 
an empirical assessmenl of supply and demand issues", We/1wimchaf1liche.J Arrhiv. Band I U. 
Hef1 I ( 1977), pp. 58-87. 
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production (T/P), and of production to consumption (P/C). The trade-only 
indices comprise the ratio of net exports to the sum of exports and imports 
(T /XM) and two versions of an indicator of revealed CA.4 

· 

Three different types of consistency tests were employed to accord with the 
three different ways of interpreting the revealed CA indices. These were: simple 
correlations of cardinal measures; rank correla:ions of ordinal measures; and 
counts of consistent versus inconsistent indications of CA (or CD) by 
dichotomous measures. In the case of the trade-cum-production indices, those 
measures which incorporated information on exports, imports an<! 
production-namely T /P and P IC-proved to be acceptably consistent in the 
cardinal as well as in the ordinal sense. Moreover, they were perfectly 
consistent as dichotomous indicators of CA. The trade-only indices, on the 
other hand, were not very consistent as cardinal measures. A higher degree of 
consistency was achieved when they were used as ordinal interpretations, and a 
very high one when they were m~ed as dichotomous interpretations. 5 The results 
of the tests indicated the following guidelines for selecting appropriate indices 
of CA in empirical work: 

(a) If data are available for trade-cum-production (consumption) indices, 
measures that incorporate both production and consumption (exports and 
imports) figures should be selected; 

(b) If trade-only indices are to be used, the export-only (Balassa-type) 
index may be more suitable. This index, however, may not be as suitable in the 
case of narrowly defined product categories. In such a case, an index 
incorporating net trade, rather than exports only. would be preferable. 

The general impression derived from the tests was that indices of trade 
performance may not eriable users to measure precise degrees of CA for specific 
products in different countries. That is, a cardinal interpretation of the 
measures may not be appropriate. Several indices were found, however, that 
consistently indicated the existence of CA or CD (a dichotomous 
interpretation). In addition, significant consistency between indices was noted 
when countries were ranked according to degrees of CA (i.e. when an ordinal 
interpretation was adopted). In accordance with these findings, two measure5 
are employed in the next section to examine international CA patterns: (a) the 
ratio of production to consumption (P /C), as the primary trade-cum
production (consumption) index; and (b) the ratio of net exports (exports less 
imports) t0 total trade (exports plus imports), as being representative of the 
trade-only class of indicator. 

International CA patterns 

In the present section, international CA pattrrns in several industries
textiles and apparel; iron and steel; wood and wood products; and consumer 

•one s:iggested by Balassa and the other by Donges and Riedel. The t~o indica1ors are 
slandardized measure5 of ~xp'.>rts (see Balassa, /or. dt.) anc! net exports (see Donge~ and Riedel. 
/or. cit.). respectiv:ly. 

'The strenglh of the a~sociation also varied with the level of aggregation of 1he underlying 
trade data. 
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electronics-are analysed. The analysis is based on an extensive range of data 
covering production, consumption, exports and imports. Such data, however, 
are not uniformly reported by all countries, nor are they available for all 
products produced by each industry. The analysis, therefore, is accompanied by 
a parallel examination of more detailed trade-only data. Because of the data 
limitations, the two sets of results offered (one based on trade-cum-production 
data, the second on trade-only data) are not always perfectly comparable. For 
example, the textiles and apparel industries cover items made from cotton and 
man-made fibres. The relevant trade-cum-production data cover two distinct 
groups of products: textiles (which indude many non-cotton and non-man
made fibre items) and apparel (which includes all fibre items). Since textiles 
data are significantly influenced by inputs relating to non-cotton natural fibres, 
they were not considered in the initial analysis. (They were, however, examined 
using trade-only measures.) Apparel data also incorporate data on other natural 
fibres (such as wool and silk). The resultant combination of industrial activities, 
however, is dominated by cotton and man-made fibre items. Implications 
concerning CA patterns in the cotton an<' man-made apparel industries can 
therefore be drawn from data covering the mote aggregated apparels group, 
without fear of unreasonable btas. The trade-cum-production data and the 
trade-only data were given the following coverage: 

Industry 

Textiles and apparel 
Iron and steel 
Wood and wood products 

c,,nsumer electronics 

Trade-cum-production 

Apparel (ISIC 322) 

lrcn and steel (ISIC 371) 
Wood and wood products 

(ISIC 331) 

Electronics (ISIC 383) 

Trade-only 

Textiles (SITC 65) 
Iron and steel (SITC 67) 
Wood .md wood products 

(SITC 243, 631. 632) 

Consumer electronics 
(SITC 724.1-.2. 729.3. 891.11) 

Coverage of the iron and steel and the wood and wood products industries is 
essentially comparable (i.e. ISIC 371 with SITC 67; and ISIC 331 with 
SITC 243, 631, 632). The consumer electronics industry includes consumer 
electronics (SITC 724.1-.2, 729.3) and other electronic items (ISIC 383). 
Finally, the apparel and textiles industries do not overlap: the latter is a critical 
input to the former. 

CA measured on tire basis of trade-cum-production data 

Table V .1 presents data on production, consumption, exports and imports 
in the major trading countries, by inJuslry.6 Two types of index are used, one 
based on the ratio of production to consumption and indicating dichotomous, 
ordinal and cardinal measures, the second based on the ratio of net exports to 
the sum of exports and imports. The countries surveyed have been divided into 
two groups, one with CA, the other with CD, as indicated consistently by the 
two dichotomous measures. The essential features of 1 · :e table are summarized 
below. 

"As dala for 1hc ccn1rally planned economics arc limi1cd. rhcsc economics have been excluded 
from lhc analysis. 
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Table V.I. International CA patterns (trade-cum-production Indices), 1979-1980 

Produrtion ( PJ Consumption (CJ f.'.tporu /mporu Pied TIX!tf'I 

Cc>t1n1ry or arta 
(Millions of rurrrnl US dollars/ Ordinal Cardinal Ordinal Cardinal 

Apparel and te.ttiles (ISIC 322) 

C.f co11111ries and areas 

Ital)· 6603 2 883 4 368 649 6 2.29 22 0.74 

Hong Kong 4 517 743 4 3JR 534 3 6.08 21 0.78 

Yugosla\·ia 1996 I 685 334 23 14 1.18 14 0.87 

Finland 912 460 636 183 9 1.99 2S o.ss 
Singapore 367 9S 396 123 4 3.87 26 0.53 

Republic of Korea ... ... 2 791 13 ... ... 3 0.99 

India ... ... 563 0 ... .. ' I 1.00 ~ 

Ponugal ... ... SS6 11 . . . ... 9 0.96 t 
Greece ... ... 354 33 . . . ... 17 0.83 .:; 

Spain ... ... 298 124 . . . ... 27 0.41 i' 

Other ( 19)" ... ... 2 860 294 . . . ... 18 0.81 i 
Other (l ll" 7 420 6 IOS I 403 88 13 1.26 14 0.88 .... 
Tolal (29)" ... ... 17 464 I 987 . . . ... 20 0.80 ~ 

Total ( 16),, 21 815 11972 11 445 1600 10 1.82 22 0.75 5> 
. '• 

CD co11111ries a11d areas 
~ 
0. 

Uniled States 36 ISO 41 692 I 010 6 SSI 23 0.87 48 -0.73 9 
Japan 10 587 11 799 415 I 627 21 0.90 43 -O.S9 .... 

Germany, Federal Republic of 9930 14 903 2 714 7 6R7 32 0.67 40 -0.48 &1 

United Kingdom 6 824 7 818 I 680 2 674 23 0,87 33 -0.23 = 
Belgium 1464 2 215 934 I 684 33 0.66 37 -0.29 ~ 

Netherlands I 327 3 263 810 2 746 34 0.41 41 -O.S4 l 
Sweden 499 1444 268 I 213 3S 0.35 46 -0.64 ii' 

Norway 248 827 60 638 36 0.30 49 -0.83 .. 
~ 

Switzerland . '. ... 331 I 349 . . . ' .. 44 -0.61 ~ 

Saudi Arabia II 594 SJ -0.96 'i 

... .. ' 
. . . ... ~ 

Other ( 16>" ... ... 3 626 5 968 . . . ... 35 -0.24 t 
Olher ( 10>1' 18 394 20 IHS 3 357 s 148 21 0.91 33 -0.21 ~ 

Total (26)" ... ... 11 859 32 731 . . . . ' . 40 -0.47 

Tolal (20)6 HS 423 104 146 11 248 29 968 27 O.R2 40 -0.45 

• 



Iron and stt'rl (ISIC 371) 

CA c-o11111rit's a11d art'as :;-

Japan 76 373 62 251 IS 047 925 s 1.23 I 0.88 
.. 
~ 

Germany, Federal Republic of 39912 35 240 11 458 6 78S 6 1.13 8 0.26 Iii 

France 22 632 20 830 7 049 s 247 8 1.09 13 O.IS 
.. s· 

Spain 15064 13 924 I 876 737 9 1.08 4 0.44 = -
Brazil 7 144 61!60 834 SSI II 1.04 11 0.20 1 
Belgium s 499 852 6 487 I 840 1 6.46 3 0.56 

~ Republic of Korea 4 403 4003 I 473 I 073 '7 1.10 12 0.16 

Sweden 4 174 3 343 2 229 I 397 4 J.25 10 0.23 ~ 
South Africa 3 887 21112 1 345 270 2 1.38 2 0.67 a 
Austria 3 748 2 724 I 719 696 

., 1.38 5 0.42 .. i 
Other (6)0 ... . . . 3 750 3 139 ... ... 14 0.09 

Other (4)b 14410 13 932 3 523 3 044 1.2 1.03 14 0.07 ~ .. 
Total ( 16)0 S3 267 22 660 7 0.40 

... 
... ... ... ... ~ 

Total (14)b 197 246 166 771 53 040 22 565 ~· 1.18 7 0.40 i 
!I 

CD c-o11111rit's a11J art'Os 
... 

United States 81 300 87 096 2 747 8 542 18 0.1\3 24 -0.51 I~ 

United Kingdom 16 755 17 193 2 591 3 029 16 0.97 19 -0.08 

Yugoslavia s 863 6 596 238 971 21 0.89 29 -0.61 

Mexico 4 688 s 566 132 I 009 22 0.84 34 -0.77 

Venezuela I 130 I 732 84 685 25 0.6S 35 -0.71! 

Indonesia 245 I 008 34 797 37 0.24 4S --0.92 

Saudi Arabia ... . . . 13 I 858 ... ... S7 -0.99 

Switzerland ... . . . 393 I 199 ... ... 24 --0.51 

India ... . . . 123 809 ... ... 32 -0.74 

Algeria ... . . . 20 799 ... ... 50 -0.95 

JUter (42)" ... . . . 7;l49 16 576 ... .. 21 -0.39 

Other (26>1' 30415 35 896 9 330 12 220 22 0.85 19 -0.10 

Total (52)0 ... . . . 13 724 36 274 ... ... 22 -0.46 

Total (32>1' 140 396 ISS 087 12 StiS 27 253 20 0.91 21 -0.37 

e: 

.. 
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Table V.t (continued) 

rrodllrtion ( /') Cons11m111ion (CJ /:'.~ports lmport.t 
Pied TIXMfl 

Cat11tlr.1· or arN 
(Millions t>fcurrenl US dollars/ Ordinal Cardinal Ordinal Cardinal 

Wood and l\'ood products (ISIC 331) 

CA co1111tries u11d areas 

Canada 7 769 4490 3 743 464 8 1.73 12 0.78 

S~en 4 673 3 438 I 552 317 II 1.36 14 0.66 

Brazil 3006 2 715 329 38 14 I.I I II 0.79 

Finland 2 677 I 087 I 653 63 4 2.46 6 0.93 ii" 

Yugoslavia 2 310 1992 408 90 12 1.16 15 0.64 !' 
Republic of Koff'!! I 349 821 SS~ 31 9 1.64 9 0.89 ~ 

Philippines S99 196 40S 2 3 3.06 I 0.99 s· 

Singapore 357 113 S21 277 2 3.15 20 0.31 :;. 

Austria 1 063 267 16 0.60 " . . . ... ... ... .... 

Malaysia . . . ... 837 22 . . . ... 3 0.95 ~ 

Other (15)" ... ... I 268 192 . . . ... 12 0.74 ~ 

Other (13)6 4 116 3 097 I 147 128 11 1.33 II 0.80 !::I 

Total (25)" ... ... 12 337 I 763 . . . ... 12 0.74 ~ 
Total (21 )b 26 856 17 949 10 316 1 410 10 I.SO 12 0.76 

~ .... 
CD coauuries a11d areas 

Q 

United States 35 250 37 538 I 857 4 144 23 0.94 34 -0.38 4 
EEC 26664 34 079 3 311 10 968 12 0.78 26 -O.S4 I\ 

Japan 26 643 28 651 174 2 182 24 0.93 46 -0.85 I 
' 

Saudi Arabia . . . ... 11 643 . . . ... so -0.97 ii" 

Switzerland . . . ... 128 373 . . . ... 37 -0.49 i 
Algeria . . . ... 3 231 . . . ... SI -0.98 ~ 

Egypt . . . ... 0 203 . . . ... 54 -1.00 ;} 

Other (25)" ... ... 898 I 936 ... ... 34 -0.37 ~ 

Other (20)6 5 269 6 141 429 I 059 28 0.85 35 -0.42 ~ 
Total (31)11 ... ... 6 282 20 680 . . . ... 39 -0.54 

Total (22)6 93 826 106 409 5 771 18 353 27 0.88 38 -0.52 

• 



Consumer elertronirs (ISIC 383) 

CA rountrits and artas 
:i" 

Japan 46 884 34 708 13 S47 1 371 I 1.35 I 0.82 
... 
~ 

Republic of Korea 3 198 2 636 1 SSS 1 024 4 1.21 2 0.22 Cl ... 
Sweden 2 073 I 702 1 298 928 3 1.22 3 0.17 ;· 

Singapott 2 053 l 594 2 321 1 861 2 1.29 4 0.11 l 
Germany, Federal Republic of . . . ... 6 202 5 004 . . . ... 4 0.11 l 

Netherlands 
2 626 2 309 6 0.06 

.. 
. . . ... . . . ... ~ 

Bel~ium . . . ... 1 529 1 362 . . . ... 6 0.06 

Other (O)a 
0 0 

... 
. . . ... . . . . . . ... ... ~ 

Other (O)b 0 0 0 0 . . . ... ... ... a 
Total (7)a ... ... 29 108 13 8S9 . . . ... 2 0.36 i 
Total (4)b 54 208 40640 18 7Sl s 184 I 1.33 I O.S7 

Cl .. -· ~ 
CD countries and areas 

United States 71 100 73 795 8 061 lO 7S6 7 0.96 13 -0.14 " United Kingdom 12 217 12 580 2 670 3 033 6 0.97 10 -0.06 ~ 

Canada 2 628 3 721 731 I 824 15 0.71 22 -0.43 i 
Australia 874 I 514 48 688 20 O.S8 37 -0.87 ~ 

Argentina 334 796 20 482 2S 0.42 42 -0.92 

Venezuela 158 566 I 409 27 0.28 49 -0.99 

Italy . . . ... I 348 2 287 . . . ... 19 -0.26 

Saudi Arabia . . . ... 16 I 276 ' .. . '. 44 -0.97 

Spain . . . ... 184 75U . . . ... 28 -0.61 

Brazil . . . ... 207 S83 ... . '' 24 -0.48 

Other (37)0 ... ... 7 646 12 869 '. ... 18 -0.25 

Other (18)b 14 775 17 183 2 891 s 30:? 9 0.86 20 -0.29 

Total (47)0 ... ... 20932 34 907 ... 19 -0.26 

Total (24)b 102 086 110 15S 14 422 22 494 7 0.93 16 -0.22 

S011r«': UNIDO dat.i base; information supplied by the Statistical Office of the United Nations Secretariat, with estimates by the UNlDO secretariat. 

0countries and areas for whicn only incomplete data were available. 
bcountries and areas fer which complete d.11a were available. 
,.T\\o-year a\·eraac~ for 1979-191!0. 
JThe measures of revealed CA are two-year averages for 1979-19110. The rankings cover all countries for which data were available. T IXM stands for net upor11 divided by 

the sum of ellports plus imports. 
• Clo 

I.JI 
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Textiles and apparel 

Of the 55 countries and areas surveyed, 19 failed to supply production and 
consumption data. Since some of them are major traders, they have, 
nevertheless, been included in the analysis. Altogether 29 of the 55 were 
identified as having CA in the apparel industry. 

Two thirds of the exports of the 29 are accounted for by just three 
exporters: Italy, Hong Kong and the Republic of Korea. No other country 
accounts for more than 5 per cent of this group's exports of apparel. It is of 
interest to note that this concentration involves two completely different types 
of exporter: one capital-rich (Italy) and two with relatively abundar..t labour 
resources (Hong Kong and the Republic of Korea). In a sense, the world-wide 
apparel industry might be described as consisting of two parts: one based on 
high fashion, with relatively high per-unit profit margins, the second based on 
low production costs. 

With regard to imports, two countries (the United State.c; and the Federal 
Republic of Germany) account for almost 50 per cent of the total for all 
countries identified as having CA. The major markets for apparel are the 
United States, Japan and the EEC (excluding Italy). Together, these accounted 
for over 75 per cent of the total imports of all the countries and areas 
considered in the analysis (including those having CA). 

In relating trade to the domestic economy, an interesting anomaly can ' 
observed. The major exporters have developed their industries on the basis of 
the export markets, as production far exceeds domestic consumption. On the 
other hand, the major importers satisfy the bulk of their consumer needs 
through domestic production. On average, over 80 per cent of the consumption 
needs of countries having CD in apparel is met by domestic production. 7 

Iron and steel 

Of the 68 countries surveyed for this industry, 16 were identified as having 
CA. The dominant exporter is Japan, which supplies 28 per cent of th: total 
exports of all countries in this group. Moreover, Japan accounts for 46 per cent 
of the group's net exports (exports less imports). Other major exporters 
(measured in terms of volume of exports rather than degree of CA) are 
Belgium, France and the Federal Republic of Germany. These three countries 
account for almost SO per cent of the total exports of all countries having CA, 
and 36 per cent of their net exports. The other 12 CA countries supply only 
25 per cent of the group's exports and 18 per cent of its net exports. 

As for imports, the two major markets are the United States and the 
United Kingdom. Together, these account for almost 33 per cent of the imports 
of all CA countries. The other major countries in this group account for only 
22 per cent, which indicates that the world import market for iron and steel is 
widely diversified. 

The relationship between trade and domestic production in iron and steel 
is quite different from that for apparel. Most CA countries exploit this feature 

'One migh1 qucslion 1he exlenl 10 which lhis is due lo exr.essive imporl cons1rain1S imposed 
under lhe GAIT mulli-fibre arrangemenl. 
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only as an extension of their domestic markets. Even Japan consumes in excess 
of 80 per cent of its domestic production. On average, for all countries that 
have CA in iron and steel. production exceeds consumption by only 18 per 
cent. CD countries satisfy the bulk of their needs through domestic produc
tion. On average, domestic production in these countries is 91 per cent of 
consumption. There are exceptions: Algeria, Indonesia and Saudi Arabia, for 
example, depend heavily on imports to satisfy their domestic iron and steel needs. 

Wood and wood products 

Of 56 countries surveyed, 25 were found to have CA. Essentially two 
groups of countries dominate the industry. One consists of Austria, Canada, 
Finland and Sweden. The second consists of ASEAN countries and the 
Republic of Korea. Countries in the former group, especially Canada, produce 
coniferous products for housing and construction purposes, and to a smaller 
extent, hardwood furniture and other products. The ASEAN countries 
dominate the market for the finishing woods (mahogany, teak etc.) used in 
decorative panelling, furniture and other wood products. Of the total exports of 
the CA countries, the first group accounts for 65 per cent, and the second for 
22 per cent. 8 The import markets for wood and wood products are dominated 
by the EEC, the United States and Japan. Together, these account for 84 per 
cent of imports into the CA countries. 

In relating trade to domestic production, it is seen again that CA countries 
produce for export markets whereas CD countries use imports to supplement 
domestic production. On average, the former group produces 50 per cent more 
than it consumes, while the latter group imports only 12 per cent of what it 
consumes. The two major markets, the United States and Japan, import 6 and 
7 per cent of their domestic consumption, respectively. A significant portion of 
this trade is undoubtedly related to the different types of wood and wood 
products that are domestically available. 

Consumer electronics 

Of the 54 countries surveyed, only 7 (Belgium, Germany, Federal Republic 
of, Japan, Netherlands, Sweden, Republic of Korea and ~ingapore) were found 
to have CA.9 Japan accounts fer 46 per cent of the exports and 80 per cent of 
the net exports of the seven. Import markets are widely diversified. The United 
States and the other members of the EEC account for just over half of all 
imports by CD countries. The other 39 countries together account for the 
remaining half. 

Jn the case of consumer electronics, comparing trade to domestic 
production and consumption shows a picture slightly different from that 
obtained for the other three industries. As in the case of iron and steel, CA 
countries serve export markets as an extension of domestic production for 

•The remaining 15 countries wirh CA in wood and wood products supply only 13 per cent of 
the group's exports. 

9 As in the Cilse of appa~el, the analysis had 10 be based on country dara which were "''' 
always complete. Again, as in the case of apparel, problems arose in respect of the definirion of the 
industry. which covers more rhan jusl consumer electronics. 
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home consumption. The net exports of Japan, the world's dominant exporter, 
are only 25 per cent of domestic production. With respect to imports, two 
patterns emerge. The developed countries do not depend upon imports: rather, 
they use them to augment domestic consumption. More than 70 per cent of 
their consumption is satisfied through domestic production. 10 By contrast, the 
developing countries, especially the less advanced ones, depend heavily on 
imports to satisfy domestic cor.•umption. 

CA measured on the basis of trade-only data 

In table V.2, aggregated exports and imports are reported, together with a 
trade-only index of revealed CA (the ratio of net exports to the sum of exports 
and imports). The country coverage is limited to the developed market 
economies and developing countries that submit data to the Statistical Office of 
the United Nations. 11 

In the textile industry, only one group of countries is seen to have CD on 
the basis of the T /XM index. namely the developed market economies other 
than the United States. the EEC and Japan. The developing countries are seen 
to enjoy CA. This pattern of world trade in textiles is significantly different 
from what might be expected, given the results of the earlier analysis of the 
apparel sector. Apparel, however, involves the design and manufacture (cutting 
and sewing) of garments, whereas the textile industry is dominated by the 
processing of cotton and man-made fibres into fabrics (often blends of cotton 
and synthetic materials). Man-made fibres are an end product of the 
petrochemical industry. Their production technologies have little in common 
with the labour-intensive technologies used in the apparel industry. As a result, 
the modern textile industry employs sophisticated technologies in plants located 
in high-wage countries. This is consistent with international CA patterns. 

The pattern of trade in iron and sted, as seen from table V .2, is fully 
consistent with that which emerged from the trade-cum-production analysis. 
The United States and several developing countries have a significant degree of 
CD. while Japan and members of the EEC enjoy CA. 12 The EEC's apparent 
degree of CA may be largely attributable to subsidization policies which lead to 
over-production and excessive concentration on export!'. A more correct 
interpretation, however, may be that, world-wide, the iron and steel industry is 
undergoing adjustment, and that new CA patterns are yet to emerge. 

The wood and wood products industry, as outlir.ed earlier, is resource
based and the principal exporters are those which enjoy an abundance of 
natural resources. A notable exception is the United States, which has 
tremendous forest resources and which yet is a major net importer of wood 
products. The United States, however, is the world's second largest exporter; 

10Actual imports arc somewhat higher, because of intra-industry trade (i.e .. the exportation of 
some electronic items and the importation of others). 

11 ln the aggregate, because the country coverage is no1 complete, exports from developed 
market economics and developing countries do not equal imports from those groupings. 

11Such aggregations often mask counter trends in individual countries. For example, the 
developing countries of Bra7.il and the Republic of Korea arc emerging CA countries. Similarly. in 
the EEC, international competitiveness in the iron and . .;1ccl industry ranges from highly efficient 10 
i ncfficicnt. 
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Table V.2. International CA patterns. 1979-1910 (trade-only indices) 

£r:portJ lmportJ 
( MillitHU of currmt 

C Ofllftr_1· or arnz Ullitnl Stat~s dollars/' T/XM" 

Te:criles and apoarel 

Dc\·eloped market economics arvi developing countries 47498 40634 0.08 

Developed market economics 36 184 34015 0.03 

United States J 403 2414 0.17 

EEC 22482 21643 0.02 

Japan 4 552 I 844 0.42 

Other 5 747 8 114 -0.17 

Developing countries 11 085 6364 0.27 

Semi-industrialized 4653 I 751 0.45 

Other 6432 4613 0.16 

Iron and sreel 

Developed market economics and developing countries 65 033 56 381 0.07 

Dc\·cloped market economics 60 871 41 572 0.19 

United States 2 727 8 184 -0.50 

EEC 33076 23 247 0.17 

Japan 14 784 896 0.89 

Other 10 284 9 244 0.05 

Developing countries 3 751 14 429 -0.59 

Semi-industrialiLed 2 986 4438 -0.20 

Other 765 9991 -0.86 

Wood and wood producrs 

Developed market economics and developing countries 18 541 20890 -0.06 

Developed market economics 14 477 19093 -0.14 

United States I 832 4 023 -0.37 

EEC 3 175 10 340 -0.53 

Japan 159 2 137 -0.86 

Other 9 JI I 2 593 0.56 

Developing countries 4064 I 797 0.39 

Semi-industrialized 2 244 685 0.53 

Other I 820 I 112 0.24 

Consumer electronics 

Developed market economics and developing countries 28 471 26 846 0.03 

Developed market economics 21 197 20 688 0.01 

United Stares 4 033 6902 -0.26 

EEC 6 933 10 284 -0.19 

Ja~an 9 350 803 0.84 

Other 881 2 698 -0.51 

Developing counrries 7 274 6 158 0.08 

Semi-industrialized 6044 4 138 0.19 

Or her I 230 2 020 -0.24 

.'wura: llNll>O da1a b? .e; informalion supplied by 1he S1a1is1ical Office or 1he Uni1ed Na1ions Secre1aria1. 

with es1ima1es by 1he llNll>O sccre1aria1. 
flThe values represenl 1wo·year averages for 1979· 19KO. T /XM s1ands for net e'pons divided by 1he sum of 

exporl• plus imporh. 
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thus. its imports may simply reflect a demand for wood types that are not 
available domestically. Trade consists of exports from the countries that are 
resource endowed (Austria. Canada. Finland and Sweden. as well as ASEAN 
countries and the Republic of Korea) and imports into those that are not (the 
EEC. Japan and numerous other countries with small domestic markets). 

Trade in consumer electronics follows patterns similar to those outlined 
above-with one major difference: CA countries include Japan and some 
developing countries in Asia, but not EEC countries whose CA in electronics 
does not include consumer products. The major CD countries include the 
Un:~ed States, most other developed countries and the remaining developing 
countries. 

With respect to the two methods of analysing the four industries. two 
important differences can be noted. First. trade data are reported for more 
narrowly defined product sectors than are production data. Thus. the trade 
data raore accurately reflect the industries under study. Second, countries 
reporting trade data outnumber those reporting production data. (In the trade
only survey. an average of 98 countries per industry reported. In the trade-cum
production survey, the figure was only 58.) 

For textiles. data were available for 103 countries and areas. of which 27 
were CA. The 10 principal performers in table V.3 accounted for 79 and 83 per 

Table V.3. International CA patterns. 1980 (trade-only indices) 

Exporu lmporu 
TIXJUh 

Country· or arni" Olillions of "'"m' Unit~d Stau:r dollars) Ordinal Cardinal 

Textiles and apparel 
CA countries and areas 

Japan 5 102 1654 12 0.51 
Italy 4 109 2 615 18 0.22 
United States 3 625 2 541 21 0.18 
Belgium 3 548 2 320 19 0.21 
China 2 377 561 9 0.62 
Republic of Korea 2 197 409 s 0.69 
China (Taiwan Province) I 667 295 4 0.70 
India I 141 72 I 0.88 
Pakistan 876 202 8 0.63 
Brazil 654 78 2 0.79 
Other (17) 6 547 3 545 17 0.30 

Total 31 843 14 292 14 0.38 

CD countries and areas 

Germany, Federal Republic of 6 255 6 810 31 -0.04 
France 3410 4099 36 -0.09 
United Kingdom 3 109 3 552 35 -0.07 
Hong Kong 909 2966 S4 -O.S3 
Saudi Arabia 13 I 337 97 -0.98 
Canada 306 I 281 59 -0.61 
Australia 133 I 103 70 -0.78 
Sweden 417 967 46 -0.40 
Singapore 367 847 46 -0.40 
Finland 196 616 SI -0.52 
Other (66) S81S IO 888 42 -0.30 

Total 20930 34466 40 -0.24 
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TIX.wb 
Exporu IMporu 

c-try· or arnl' fMil/iotU af cvrrmt Ullitnl States dollan) Ordinal Cardinal 

Iron and steel 
C.4 countries and areas 

Japan 15 454 894 2 0.89 

Germany. Federal Republic of II 551 6 732 9 0.26 

France 7 290 53n 15 0.15 

Belgium 6410 1863 5 0.55 

Sweden 2 276 I 418 II 0.23 

Spain 1945 808 6 0.41 

Austria 1677 726 7 0.40 

Republic of Korea 1649 987 10 0.25 

South Africa I 229 326 4 0.58 

Other (5) 3 809 2 707 7 0.17 

Total 54526 22132 6 0.42 

CD countries and areas 

United States 3 116 8 153 25 -0.45 

United Kingdom 2 289 3 364 21 -0.19 

China 250 2065 43 -0.78 

Switzerland 398 I 317 28 -0.54 

China (Taiwan Province) 335 I 092 27 -0.53 

Mexico 124 I 002 43 -0.78 

Yugoslavia 229 970 32 -0.62 

Denmark 341 911 26 -0.46 

.iingapore 212 867 30 -0.61 

India 85 841 50 -0.82 

Other (68) 8 961 23 132 25 -0.44 

Total 16 340 43 714 26 -0.46 

Wood :ind ... -ood products 

CA countries and areas 

Canada 3 510 417 20 0.79 

Finland I 875 67 13 0.93 

Sweden I 596 341 27 0.65 

Austria I 158 287 29 0.60 

Malaysia 841 22 10 0.95 

China (Taiwan Province) 781 62 16 0.85 

Singapore 522 277 34 0.31 

Republic of Korea 485 36 15 0.86 

Yugoslavia 441 80 23 0.69 

Philippines 368 I 2 0.99 

Other(31) 2 190 352 22 0.72 

Total 13 767 1942 22 0.75 

CD countries and areas 

EEC 3 394 11 108 51 -0.53 

United States 2 002 3496 48 -0.27 

Japan 152 2 393 71 -0.88 

Saudi Arabia 17 683 78 -0.95 

Switzerland 124 398 56 -0.52 

Spain 191 345 49 -0.29 

Algeria 0 299 95 -1.00 

Norway 141 285 SI -0.)4 

Egypt 0 266 95 -1.00 

Hong Kong II 170 70 -0.87 

Other (44) 444 I S81 59 -0.56 

Total 6476 21025 57 -0.SJ 
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CA ct1U11trits t111d arnu 

Japan 
Singapore 
China (Taiwan Province) 
Republic of Korea 
Other (6) 

Total 

CD COU11trits a"d artas 

EEC 
United S1at~ 
Saudi Arabia 
Swi1zerland 
Sweden 
Spain 
Argentina 
Australia 
Venezuela 
China 
Other (53) 

To1al 

l"dustry ;,, tllt 19ll0s: Stn1c,.11ral Cira~ t111d f,,tndtpnrdnra 

Table V.3 (continu~d) 

&pons llflPO'ls 
(MUliOllS of crurnrr Ultird S101n dollan} 

COIUllmtr dtctnmics 

10 759 839 
2200 I 638 
1684 544 
I 355 659 
I 172 I 043 

17170 4 723 

7 389 11444 
4 592 7 394 

13 583 
159 571 
156 569 
43 447 

3 416 
6 372 
I 293 

39 212 
2 173 3 738 

14 574 26045 

T/XM'I 

Ortliaa1 C ordinal 

I 
7 
2 
4 
9 
2 

22 
17 
51 
29 
29 
40 
55 
53 
66 
33 
18 
18 

0.86 
0.15 
0.51 
0.35 
0.06 
0.57 

-0.22 
-0.23 
-0.96 
-0.57 
-0.57 
-0.82 
-0.98 
-0.97 
-0.99 
-0.69 
-0.26 
-0.28 

Sourer: UNIDO da1a base; informa1ion supplied by the S1a1is1ical Offic:e or the Uni1ed Na1ions 
Secre1aria1. with es1ima1cs by 1he UNIDO secre1ariat. 

"The numbers in parentheses indicate the number or countries in 1hc ··ou1er .. category. 

~ /XM stands for nel expom divided by 1he sum or expons plus impons. The rankings include all 
coun1ries for which dara are available. 

cent of this group's exports and net exports, respectively. Hong Kong. a major 
exporter of apparel, is not in this group. Indeed, Hong Kong is the single 
largest net importer of textiles. and is seen to have CD in this sector. Other CD 
countries include Saudi Arabia, Singapore and several developed market 
economies. The 66 unlisted countries identified as having CD in textiles 
account for slightly more than 25 per cent of the group's total imports and 
slightly more than 33 per cent of its net imports. Thus, the imports side of the 
world market shows considerable diversification across countries. 

The extent to which countries both import and export textiles should be 
noted. Much of this intra-industry trade is due to the high degree of 
aggregation used to define the textiles industry. For example, certain countries 
export certain textile items and import others. CA countries tend to export far 
more textiles than they import. CD countries are also substantial exporters, 
however. They export. on average, 60 per cent more than they import. 

In iron and steel, only IS countries, from a total of 93 surveyed, were 
identified as having overall CA. All are prominent exporters, supplying over 
70 per cent of the world's exports (excluding that of the centrally planned 
economies). Their imports are widely diversified. Those with CA still account 
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for 33 per cent of the imports of the group surveyed. The 10 countnes identified 
as CD import the same volume as the 10 major CA countries. Clearly. the iron 
and steel industry is characterized by substantial intra-industry trade. 

Trade in the wood and wood products industry is somewhat different than 
that in textiles or steel: the incidence of intra-industry trade is much smaller. 
CA countries are dominant exporters. Their imports. however. are only 14 per 
cent as large as their exports-cowpared with figures in excess of 40 per cent 
for the textiles and ap!)ard and the iron and steel industries. Their locat3on. 
mora>ver. is largely determined by proximity to their somces of raw materials. 

Consumer electronics is the most concentrated of the industries analysed. 
Only 10 countries were identified as having CA. Surpri.~ingly. perhaps. neither 
the United States nor any of the EEC members are amC;ng these. The group is 
dominated by one country, Japan. which alone accounts for 63 per cent of the 
group's total exports and 80 per cent of its net exports. The group includes only 
three other major exporters: China (Taiwan Province), Republic of Korea and 
Singapore. Import markets for consumer electronics are similarly concentrated, 
with the EEC and the United States accounting for over 60 per ce11t of world 
imports (excluding those of the centrally planned economies). These countries. 
however. also export substantial amounts.U 

The analysis indicates a high degree of consistency between primary trade 
flows (exports from CA countries and imports into CD countries) and the 
index of comparative advantage (T /XM). The reverse trade flow (imports into 
the former countries and exports from the latter) is more difficult to explain. In 
the following section. an attempt is made to do so by disaggregating flows into 
narrowly defined product categories. Trade in intermediate prodl!cts is 
identified as the products move through the various stages of processing from 
raw material to final form. The patterns of CA are also examined by stage of 
processing. 

CA by stage of processing 

International trade is not the reflection of a simple CA pattern showing 
some countries exporting products from one or more sectors and other 
countries exporting products from other sectors. Trade is much more than the 
processing of indigenous raw materials into final goods for domestic 
consumption and export. It is a highly interdependent process whereby some 
countries export raw materi.ds to others which then process them into 
intermediate-stage products and export them to yet other countries for further 
processing. The degree of this interdependence, the number of processing stages 
involved, and their location, differs among industries. In some cases, more than 
one processing stage may be located in the same country, and even, for reasons 
of production efficiency, in the same plant. Each stage should be located where 
the economic environment offers the greatest efficiency. The international 
integration of processing activities does not mean that jobs need be .. exported"; 

"Balassa's index or rela1ive expon performance places 1he Uni1ed S1a1es in 1he CA group. 
Thus, American exporls or consumer elec1ronics relalive 10 American e11por1s of manurac1ures in 
general are higher lhan would appear from lhe world panern. Since produclion ii or1en aimed a1 

domes1ic consumplion, 1his may also renec1 a high propensi1y 10 consume elec1ronic produces. 
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it could. however. mean a restructuring of employment patterns in particular 
countries. While jobs w"uld be lost in processing activities that might be 
accomplished more efficiently in other countries. they would be gained at those 
stages in which the .. home .. country enjoyed CA. The nature of CA is such that 
no country can have CD in all sectors: job creation consistent with 
international efficiency should therefore occur in all countries. 

The present exercise represents a first attempt to compile statistics on 
trade by stage of processing.14 Four stages of processing arc identified in the 
case of textiles and apparel; iron and steel; and wood and wood products. Two 
arc identified for consumer electronics. Data are presented by stage of 
processing, using the following definitions: 

Industry 

Textiles and apparel 

Iron and steel 

Wood and wood products 

Consumer electronics 

Stagt of proct:s:si11g 

I. Cotton and man-made fibres 
2. Cotton and man-made yams 
3. Cotton and man-made fabrics 
4. Cotton and man-made app<.rel 

I. Pig iron 
2. Ingots 
3. Bars. rods. shapes. plates etc. 
4. Selected steel products in the 

transponation and machinery sectors 

I. Rough saw-logs 
2. Sawn. shaped and simply worked wood 
3. Veneer and plywood 
4. Manufactures of wood 

I. Transistors and other components 
2. TV and radio receivers and recorders 

For textiles and apparel the summary statistics shown in table V.4 reveal a 
significant (though not unexpected) pattern. The United States is the dominant 
country at the first stage of processing, because of its advantage in the 
petrochemical-based, man-made fibre inclustry. It docs not engage in much 
trade at stage 2. Instead, it processes the fibres into yarn and then processes the 
yarns into fabrics (probably in multi-stage plants). Thus, the United States 
enjoys a ~trong competitive position in fibres and fabrics. At the final stage, 
however, it is very definitely at a comparative disadvantage. Japan is an 
importer of fibres (mainly cotton), an exporter of fabrics, and an importer of 
apparel. On the other hand, developing countries, especially the more 
advanced, are significant importers of fibres and exporters of apparel. 

In iron and steel, little trade takes place at stage I and the CA pattern 
remains relatively consistent at later stages. Japan is the dominant exporter. 
The developing countries are mainly importers, with the more advanced having 
a slightly smaller CD. The CA pattern seems to alter only in the case of the 
Unired States, which has a CD in steel and a CA in steel products. 

"The analysis or in1erdepcndencc in lhe indus1rics should be considered an explora1ory 
exercise ra1her 1han a defini1ive 1cs1. It is an ex1ension or 1he analysis or in1erna1ional CA in 
induslry prcsenled in lhe lall 1hree issues or 1he lndu:strial Dtvtlopmrnt Survty. 
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Table V.4. CA by staRe of proassiag. 1979-1910 

&pons /mpoTIS 

( MilliOIU of currnrt 

C OW1try· "' arra 
U11irnl Statrs dollars/' TIXM" 

Textiles 011d apparel: stage I 

Developed market economics and developing countries 8609 9 175 -0.03 

Developed market economics ~455 5920 0.04 

United States 3 281 65 0.96 

EEC l 788 2 919 -0.24 

Japan 592 I 369 -0.40 

Other 195 I 567 -0.33 

Developing countries 2 153 3 255 -0.20 

Semi-industrialized 259 I 097 -0.62 

Other I 894 2 158 -0.07 

Textiles Olld appard: stage 1 

Developed market economics and developing countries 10 144 8074 0.11 

Developed market economics 7 781 6951 0.06 

U nitcd States 616 138 0.63 

EEC 4927 4 791 0.01 

Japan 778 372 0.35 

Other 1460 I 649 -0.06 

Developing countries 2 363 I 124 0.36 

Semi-industrialized I 242 272 0.64 

Other I 121 852 0.14 

Textiles and apparel: stag. J 

Developed market economics and developing countries 16 252 13 046 0.11 

Developed market economics 12023 10 581 0.06 

United States I 328 852 0.22 

EEC 6625 6 779 -OJH 
Japan 2665 399 0.74 

Other 1404 2 551 -0.29 

Developing countries 4 229 2466 0.26 

Semi-industrialized 1865 930 0.33 

Other 2 364 I 536 0.21 

Ttxti/1.1 and apparel: s1agt 4 

Developed market economies and developing countries 25 634 30441 -0.09 

Developed market economics 16 961 28 842 -0.26 

United States 874 5846 -0.74 

EEC 12 376 16 751 -0.15 

Japan 393 1425 -0.51 

Other 3319 4820 -0.18 

Developing countries 8 672 I 598 0.69 

Semi-industrialized 5015 234 0.91 

Other 3597 I 364 0.45 

Iron and steel: stagt I 

Developed market economies and developing countries 541 635 -0.08 

Developed market economies 475 541 -0.07 

United States 9 71 -0.77 

EEC 252 322 -0.12 

Japan 5 98 -0.91 

Other 209 56 0.58 
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Tai* V.4 (continwd) 

&pons lmpons 
(Milliou of nrrrnat 

Ullitnl St•tn llol/JusJ" 

Iron and sted (continued) 

Developing countries 
Semi-industnalizcd 
Other 

Iron and s1ee/: state l 

Developed market economies and developing countries 
Developed market economies 

United S12tes 
EEC 
Japan 
Other 

Developing countries 
Semi-industrialized 
Other 

Iron and s1eel: stage J 

Developed market economies and developing cuuntries 
Developed market economies 

United States 
EEC 
Japan 
Other 

Developing countries 
Semi-industrialized 
Other 

Iron and Slee/: srage 4 

Developed market economies and developing countries 
Devcfoped market economies 

United States 
EEC 
Japan 
Other 

Developing countries 
Semi-industrialized 
Other 

66 
21 
4S 

72IO 
6 714 

171 
4 314 
1441 

787 
49S 
4S8 

37 

SJ 144 
50450 

I US 
27 378 
13 272 
7962 
2694 
2 188 

S06 

267 187 
2S96S6 
474S2 

137 697 
37163 
37 344 
7S31 
S260 
2271 

Wood and K'ood products: srage I 

Developed market economies and developing countries 
Developed markel economies 

Uni1ed Stales 
EEC 
Japan 
Other 

Developing counlries 
Semi-industrialized 
Other 

3 723 
2300 
1666 

271 
s 

3S8 
1423 

21 
1402 

88 
28 
60 

6423 
S01S 
ru 

3 733 
IS3 
%4 

I 348 
998 
350 

44 Sl6 
32 711 
7 4SS 

17 284 
294 

7 677 
II 806 
3 339 
84b7 

227 386 
IKS 942 
38 976 
88013 

3913 
SS 039 
41 44S 
1401S 
27 430 

9 302 
7920 

27 
1432 
s 897 

S64 
I 382 
I 311 

71 

T/XM" 

-0.14 
-0.14 
-0.14 

O.CJ6 
0.14 

-0.13 
0.07 
0.81 

-0.10 
-0.46 
-0.37 
-0.81 

0.09 
0.21 

-0.60 
0.23 
0.96 
0.02 

-0.63 
-0.21 
-0.89 

0.08 
0.17 
O.IO 
0.22 
0.81 

-0.19 
-0.69 
-0.4S 
-·0.8S 

-0.43 
-o.ss 

0.97 
-0.68 
·-1.00 
-0.22 

0.01 
-0.97 

0.90 
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Expo"s Imports 
(/llil/iOllS of nuMrl 

c-1ry or Ollfl 
U11i1nl Stairs dollanl" TIXJllll 

Wood and 1.-ood products: stage 1 

Developed market economies and developing cou·atries 10923 13 272 -0.10 

Developed market economies 9191 12481 -0.15 

United States I 145 2 71.9 -0.41 

EEC 986 6982 -0.7!'. 

Japan 47 I 180 -0.92 

Other 7 17.0 I 590 0.63 

Developing countries 1625 791 0.35 

Semi-industralizcd 686 421 0.24 

Other 939 370 0.43 

Wood and 111-ood products: stage J 

Developed market economies and developing countries 4154 4478 -0.04 

Developed market economies 2 708 4088 -0.20 

United States 445 748 -0.25 

EEC 962 2054 -0.36 

Japan 76 818 -0.83 

Other I 224 468 0.45 

Developing countries 1446 390 0.57 

Semi-industrialized I 090 214 0.67 

Other 356 176 0.34 

Wood and 111·ood producrs: srage 4 

Developed market economics and developing countries 3 233 2671 0.IO 

Developed market economics 2472 2497 0.00 

United States 242 546 -0.39 

EEC I 227 I 304 -0.03 

Japan 36 139 -0.59 

Other 967 507 0.31 

Developing countries 761 174 0.63 

Semi-industrialized 468 50 0.81 

Other 293 124 0.41 

Consumer elecrronios: srage I 

Developed market economies and developing countries 12 369 13 385 -0.04 

Developed market economies 8914 9 503 -0.03 

United States 3 362 3 207 0.02 

EEC 3 363 4 651 -0.16 

Japan 1993 676 0.49 

Other 196 969 -0.66 

Developing countries 3 455 3 882 -0.06 

Semi·industrialized 2412 2934 -0.10 

Other I 043 948 0.05 

Consumer electronics: srage 1 

Developed market economics and developing countries 16100 13 349 0.09 

Developed market economics 12 283 II 185 0.05 

Uni\ed States 672 3 696 -0.69 

EEC 3570 5 633 -0.22 

Japan 7 357 127 0.97 

Other 684 I 728 -0.4~ 
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Country or area 

Developing countries 
Semi-industrialized 
Other 

Industry in tire 1980s: Structural Change and Interdependence 

Table V.4 (continued) 

£.\ports Imports 
(Milli<HU of cu"ent 

United State.• dollars!' 

Consumer electronics (continued) 

3 817 
3 633 

184 

2 165 
I 204 

961 

TIX."'1 

0.28 
0-50 

-068 

Source: UNIDO secretariat calculations. 

"Two-year average for 1979-1980. T/XM stands for net e1ports divided by the s:im or exports plus imports. 

A wide diversity of experience is apparent in the case of wood and wood 
products, some countries being consistently CD (Japan and EEC members) and 
others consistently CA. The situation in some countries has undergone 
dramatic change. The United States is a dominant exporter of rough saw-logs 
and an importer of wood prr,ducts from stage 2 upwards. The more advanced 
developing countries import saw-logs and export wood products, primarily 
veneers and plywoods. 

In consumer electronics, Japan is the only majo• industrialized country 
enjoying CA at stage I. Interestingly, there is only one CD group, and that is 
composed of the other developed market economies. Most country groups are 
close to the ••neutral" line, in CA terms. At stage 2, on the other hand, 
dramatic differences are to be seen, ranging from a large degree of CA for 
Japan and the advanced developing countries to definite degrees of CD for 
other countries. 

Table V.5 summarizes the results of a detailed, country-specific examina
tion of CA patterns, by stage of processing. 

Table V.S. CA by stage of processing, 1980 

Exports Imports T!Xkfb 

Country or a"a Stagt° 
(Millions of n1rren1 

United S1aus dollars) Dichotomous Ordinal Cardinal 

Textiles and appard 

Belgium I SS 297 CD 49 -0.69 
2 478 730 CD 30 -0.21 
3 873 620 CA 19 0.17 
4 967 1723 CD 4S -0.28 

China I 14 I 616 CD 62 -0.98 
2 194 232 CD 27 -0.09 
3 937 194 CA 9 0.66 
4 I 363 12 CA 8 0.98 

China (Taiwan Province) I 91 426 CD 47 -0.6S 
2 44S 43 CA 2 0.82 
3 681 171 CA II 0.60 
4 2 271 3 CA I 1.00 

Germany, federal I ns 676 CA 33 0.03 
Republic of 2 I 647 1391 CA 18 0.08 

3 2042 I S66 CA 23 0.13 
4 2687 7 2SI CD so -0.46 
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E:cptJrts Imports TIXM" 
(Millions of o'"nr' 

C our.tr_,. or ar~ StagrO Unitnl States dollars) Diclr.otomous Ordinal Cardinal 

Hong Kong I 9 42( CD 57 -0.96 

2 66 EIS CD 44 -0.81 

3 563 I 298 CD 38 -0.40 

4 4 333 620 CA 26 0.75 

Italy I 252 831 CD 44 -0.54 

2 899 628 CA 17 0.18 

3 I 235 932 CA 22 0.14 

4 4 345 704 CA 27 0.72 

Japan I 659 1401 CD 40 -0.36 

2 896 318 CA II 0.48 

3 2 916 361 CA 7 0.78 

4 462 I 317 CD 51 -0.48 

Republic of Korea I 44 643 CD 55 -0.87 

2 524 98 CA 7 0.69 

3 956 194 CA 9 0.66 

4 2 507 IO CA 5 0.99 

Switzerland I 58 179 CD 42 -0.51 

2 426 !53 CA 12 0.47 

3 464 283 CA 16 0.24 

4 324 I 288 CD 55 -0.60 

United States I 3 712 67 CA 5 0.96 

2 676 146 CA 9 0.64 

3 I 398 896 CA 17 0.22 

4 986 6 204 CD 59 -0.73 

Iron and s1eel 

Austria I 0 17 CD 21 -0.99 

2 145 54 CA 8 0.45 

3 I 357 588 CA 7 0.40 

4 2 698 4 556 CD 17 -0.26 

Belgium I 3 21 CD 13 -0.74 

2 l 045 394 CA 8 0.45 

3 5 186 I 286 CA 4 0.60 

4 9 845 II 543 CD 14 -0.08 

Brazil I 119 0 CA I 1.00 

2 64 51 CA 14 0.06 

3 534 511 CD 16 -0.04 

4 2 371 2 591 CD 12 -0.04 

Canada I 95 0 CA 3 0.99 

2 74 32 CA 10 0.39 

3 I 380 I 180 CA 13 0.08 

4 12 934 19 709 CD JS -0.21 

Italy I I 141 CD 21 -0.99 

2 259 I 171 CD 21 -0.64 

3 3 450 2489 CA 12 0.16 

4 17 951 13 539 CA 7 0.14 

Republic: of Korea I 22 I CA 4 0.88 

2 302 486 CD 18 -0.23 

3 I 334 496 CA 6 0.46 

4 473 2427 CD 28 -0.67 
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Table V.5 (continued) 

Exports Imports TIXMl1 
(Millions of°'"°'' 

COfllltry or a"'1 Star,_11 Unitn Stall.> dollars) Dicltotomous Ordilutl Cardinal 

Iron and sud (continued) 

Spain I s II CD 12 -0.39 
2 IS8 211 CD 17 -0.14 
3 1696 531 CA s O.S2 
4 3 932 3 67S CA lO 0.03 

Switzerland I 0 18 CD 19 -0.98 
2 9 S1 CD 23 -U.74 
3 399 I 22S CD 22 -0.SI 
4 6450 .s 623 CA 9 0.07 

United Kingdom I 6 40 CD !3 -0.74 

2 136 380 CD 20 -0.47 

3 1978 2 7S2 CD 17 -0.16 

4 24699 18 399 CA s 0.IS 

United States I 8 71 CD 17 -0.80 
2 249 200 CA 13 O.ll 
3 I 971 1 S3S CD 27 -0.59 

4 SI 132 40766 CA 8 0.11 

Wood and wood products 

Austri:t I 89 126 CD IS -0.17 
2 878 166 CA 19 0.68 
3 IS8 J7 CA IS 0.62 
4 121 SS CA 24 0.18 

Canada I SS S6 CA 13 0.01 
2 2976 27J CA 13 0.83 
3 20J 70 CA 18 0.49 
4 3Jl 74 CA 14 0.63 

China (Taiwan Pro•1ince) I 9 384 CD 27 -0.9S 
2 6S 4S CA 24 0.18 
3 J67 IS CA 8 0.92 
4 349 2 CA I 0.99 

Denmark I 6 lO CD 17 -0.29 
2 SI J24 CD 34 -0.73 

J 40 82 CD JO -0.34 
4 194 47 CA IS 0.61 

Italy I I 600 cu JO -1.00 
2 83 I S43 CD 38 -0.90 

3 ISi 168 CD 23 -0.0S 

4 288 81 CA 19 O.S6 

Republic of Korea I 0 860 CD 30 -1.00 
2 83 16 CA 19 0.68 
3 354 17 CA 9 0.91 
4 49 3 CA 8 0.88 

Singapore I s 36 CD 24 -0.74 

2 278 173 CA 23 0.23 
3 221 92 CA 20 0.41 
4 23 12 CA 23 0.32 
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CA.ports Imports TIXMfJ 

Country or area StageO 
(Millions of cvrrmt 

United Stain dollars) Diclrotomous Ordinal Cardinal 

Spain I I 164 CD 29 -0.99 
2 41 320 CD 35 -0.77 
3 73 5 CA II 0.87 
4 77 21 CA 18 0.58 

Sweden I 10 42 CD 20 -0.61 
2 I 295 120 CA 13 0.83 
3 IOI 147 CD 27 -0.18 
4 199 74 CA 21 0.46 

United States 1 I 581 22 CA 8 0.97 
2 I 183 2 308 cu 26 -0.32 
3 542 651 CD 24 -0.09 
4 277 537 CD 30 -0.32 

Consumer electronics 

Brazil 64 273 CD 23 -0.62 
2 100 29 CA 4 0.55 

China (Taiwan Province) l 481 459 CA 7 0.02 
2 1204 85 CA 2 0.87 

Germany, Federal I I 218 I 814 CD 14 -0.20 
Republic of 2 I 651 I 708 CD 12 -0.02 

Hong Kong I 295 697 CD 18 -0.41 
2 882 495 CA 7 0.28 

Japan I 2J07 713 CA 2 0.53 
2 8 452 126 CA 1 0.97 

Republic of Korea I 517 527 CD 10 -0.01 
2 838 132 CA 3 0.73 

Malaysia I I 053 971 CA 6 0.04 
2 49 132 CD 17 -0.45 

Netherlands I 560 499 CA 5 0.06 
2 410 795 CD 15 -0.32 

Singapore 1 1 187 I 178 CD 9 0.00 
2 I 013 461 CA 6 0.37 

United States I lSOO 3 653 CA 7 0.02 
2 79) 3 741 CD 25 -0.65 

Source: UNJDO secretariat ca1 1 .. ... ns. These data do not always correspond perfectly wi1h the: branch 
totals given in tables V. I and V.3. In table V. J, data for apparel correspond well with data for telltilcs al s1age 4. 
Data for the olher three textiles s1ages do not correspond well with the 101als given in table V.3, however. Iron 
and sleet da1a correspond wc:ll with 1hose for iron and sleel at s1ages I, 2 and 3. Data for wood and wood 
products correspond well with those for wood and wood products al stages 2, 3 and 4. Consumer electronics data 
correspond quite closely with the branch to1als in table V.3, but not in 1able V.1. 

0Sc:e IClll for precise definition of stages. 

"'r /XM Slands for net exports divided by the sum of uports plus imporis. Rankings include all coun1ries 
for which data are available:; CA = compara1ive advantage; CD = compara1ive disadvantage:. 

Textiles and apparel 

The textiles and apparel industries were the most cc,mplex to analyse. They 
involve the production of two very different products-industrial textiles and 
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labour-intensive apparel-and two very different materials-industrial man
made materials and natural cotton. The CA pattern reflects these differences. 
At stage I (fibres), exports originate mainly from three sources: the United 
States; India and cotton-producing developing countries in the Middle East and 
Central America; and the EEC and Japan. The last group consists of large net 
importing countries identified as CD. At stage 2, the CA pattern is less 
pronounced. The United States, Japan and the Asian developing countries 
enjo/ CA, yet the volume of trade of the United States and Japan is quite 
modest. Only the Asian developing countries are significant exporters. 

The same pattern continues into stage 3, with a decline in the competitive 
position of the United States (which still enjoys CA) and an increase in that of 
Japan (a large net exporter at this stage). Asian developing countries continue 
to enjoy CA, though rhey have not increased their net exports (compared with 
stage 2); instead, they process fabrics into apparel. At stage 4, the United States 
is seen to have CD, followed closely by Japan and the EEC (with the exception 
of Italy). The highly competitive countries are the developing countries of Asia 
and elsewhere, many of which do not export in large volume. 

Iron and steel 

As mentioned before, there is relatively little international trade in the 
stage l product: pig iron. At the other three stages, Japan is the dominant net 
exporting country. The EEC also enjoys CA at these stages. Intra-industry 
trade, however, much of it intra-EEC trade, is substantial. France, the Federal 
Republic of Germany and Italy are net exporters at the higher stages. The 
Netherlands is a net importer at these stages. Belgium and the United Kingdom 
have trading patcerns that mirror each other: Belgium enjoys CA at stages 2 
and 3 and has CD at stage 4; the situation in the United Kingdom is just the 
opposite. The United Sta~es has CD at stage 3 and CA at stage 4. The 
developing countries, especially the less advanced ones, are large net importers 
at stages 3 and 4 (ex,ept for the Republic of Korea, which enjoys CA at stage 3). 

Wood and wood products 

Trade in wood and wood products provides evidence of international co
operation in industrial processing. A credible picture of world trade in this 
industry can be gleaned from the data available. The maj<'i exporter of saw
logs is the United States. Most of these logs are exported to Japan to be used in 
housing construction.is Indonesia and Malaysia are also significant exporters of 
the basic raw material. The major exporters of stage 2 products are Austria, 
Canada, Finland and Sweden, which export sawn wood products rather than 
rough saw-logs. The distinction between stages 2 and 3 is not a sequential one: 
stage 2 output is not a stage 3 input. Stage 2 output comprises saw-mill 
products, whereas stage 3 products include veneers and plywoods. Both types 
of products would be used in the construction and furniture industries. This 
trade is largely determined by the wood types available-those from North 

1\At stage I, total imports far exceed exports, probably because the centrally planned 
economies of Eastern Europe are large net exporters of rough saw-logs. 
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America and the northern countries of Europe having characteristics quite 
different from those from Asia. The major exponers are the traditional 
suppliers from the developed market economies and, surprisingly, several 
developing countries. The latter are major importers of raw materials and 
exporters of veneers and plywoods. At the final stage, the volume of trade is 
much smallei than at the earlier stages. which contrasts somewhat with the 
other industries examined. Moreover. the countries that enjoy CA account for 
only a relatively small share of world trade. 

Consumer electronics 

This branch has certain interesting aspects. As noted before. Japan holds 
the dominant position in net exports. The United States is CA .. neutral" at 
stage 1 and non-competitive at stage 2. The advanced developing countries 
have CD at stage 1 and CA at stage 2. Obviously. these countries import 
components and process them into consumer electronic products. The reverse 
situation obtains in the case of the other developing countries: they enjoy CA in 
components. but have CD in consumer electronic products. Closer examination 
shows, however. that the stage I advantage depends entirely on exports from 
Malaysia. Apparently. industrial complementarity exists in Asia: stage I plants 
located in particular Asian countries supply various components to the region's 
stage 2 processors. This permits the stage I plants to reach efficient scales of 
operation that would not be possible if each country attempted domestic 
production of the components needed for its stage 2 operations. In 1979-1980, 
the Asian countries' exports of components were worth $3.5 billion. compared 
with their total imports of $3.8 billion. The consumer electronics industry in 
Asia would seem, therefore. to demonstrate the advantages of industrial co
operation and international interdependence. 

Summary and conclusions 

The present chapter addresse!t ~wo questions: What does the pattern of 
international CA in the industries studied look like at the beginning of the 
1980s'? And, can countries derive mutual benefit from international industrial 
co-operation in those industries'? In answering t:1e first question, two categories 
of CA indices are used-one based on trade-cum-production relationships, the 
other on trade-only data. 16 The international CA pictures obtained through the 
two methods turn out to be acceptably consistent, even allowing for the fact 
that availability of trade-only data meant that that approach could be treated 
in greater detail. With regard to industrial interdependence, the hypothesis was 
examined that inoustrialization involves processing activities rather than the 
production of finished goods. Countries that are endowed with indigenous raw 
materials find that their CA lies in extracting and processing these materials 
into intermediate products for export, rather than in using them to make 

168oth indices incorpora1e produc1ion and consumption factors an.-4/or export and imporl 
fac1ors. 
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finished products. Other countries inport the intermediate products for 
processing into higher-stage intermediate products, which they, in turn, e'.'tport. 
Eventually, the finished product emerges from this chain of processing. 

This hypothesis is examined in light of the experiences of the industries, 
and the pattern of CA, by stage of processing, is identified. The conclusions, in 
brief. arc: 

(a) In the textiles and apparel industries, the textile-fibre stage is 
dominated by cotton-producing developing countries and by capital-intensive 
petrochemical plants. mainly in the United States; 

(b) The apparel industry is dominated by Asian developing countries; 

(c) The CA pattern in iron and steel is uniform across all stages of 
processing. with the developed market economies. especially Japan, having the 
advantage; 

(d) The wood and wood products industry. being raw-material-based, is 
heavily influenced by Austria, Canada, Finland, Sweden and the United States, 
as well as by Indonesia and Malaysia; 

(e) Several Asian developing countries successfully process imported 
wood into higher-stage products; 

(f) The major exporting country in consumer electronics is Japan. at all 
stages; 

(g) The Asian developing countries boast an integrated electronics 
industry, with some countries deeply involved at stage I processing and others 
at stage 2. (Some are involved at both stages.) 

Most of the findings involve Japan and the developing countries and areas 
of Asia. Clearly, these latter are efficient processors of imported materials into 
higher-stage goods. A corollary is that they have benefited from industrial 
interdependence. More important, they have rationalized their industrial 
structures to bring them into line with the concept of industrial inter
dependence. They are not simply importers of raw materials and exporters of 
final goods. Hong Kong, for example. exports 17 per cent of the world's 
apparel (excluding that of the centrally planned economies of Eastern Europe). 
yet it is a net importer of textiles at all stages. And Japan, which is a net 
importer of textile fibres and apparel (the first and fourth stages), is a net 
exporter of products at the two intermediate stages. The conclusion to be . 
drawn from this would appear to be that industrial interdependence among 
countries is mutually beneficial. Governments should recognize the advantae:es 
of such interdependence and formulate their policies accordingly. 

Finally, the reader is reminded that the analysis reported in this chapter, 
and especially the data transformations, are based on an on-going research 
effort. Work on measuring CA began several years ago and progress reports 
have been included periodically in the Industrial Development Survey. Research 
on industrial interdependence, on the other hand, is a new undertaking, but the 
initial results are very encouraging. It is expected that in time this research will 
contribute to a better understanding of the industrial process and suggest 
avenues by which developing countries can better integrate their industrial 
sectors into the world economy. 



The technology factor and North-South 
trade in manufactures 

VI 

TECHNOLOGY and international trade are fields in which the elements of 
global interdependence figure prominently. The international linkages formed 
through the flow of trade in goods are complemented by those formed through 
the flow of information on technology. 1 In these two fields, a special case of 
interdependence exists between the developed and the developing countries. 
The latter are largely dependent on the former in matters concerning the 
transfer of technology. However, as new technologies are introduced in the 
developing countries, those countries' competitive position vis-ii-vis the 
developed countries tends to change-especially as their exports of technology
intensive goods increase. This heightened competitiveness in tum affects 
adjuscment processes in the developed countries. It is in this context that the 
technological element of international trade in manufactures is of such 
significance. 2 

Popular attempts to explain the role of technology in trade concentrate on 
the temporary monopolies enjoyed by countries that can boast superior 
technologies.3 The strength of such monopolies lies in the varying rates of 
technological innovation existing in different countries. and in the imperfections 
inherent in the process of disseminating technological information. The 
resulting ••technology gap" is widest between the developed and the developing 
countries and has a strong impact on the nature of North-South trade in 
manufactures. In time, however, as a result of the dynamics of technical 
change, the technology-related characteristics of North-South trade are likely to 
alter. In the present chapter, developments in trade relationships between the 
developed countries and the developing countries are assessed in the context of 
the technology gap and the changing scientific and technological resources of 
both groups of countries. The first section contains an empirical assessment of 
the relationship between competitive advantage and technological capability in 

11t has been con1ended that technology may soon have the effect of reducing trade. in the 
sense that the nchange of technical information is likely to replace, to some ex1ent, the exporl of 
goods. (See R. Vernon, "Technology's effec1s on in1erna1ional 1radc: a look ahead", Emerging 
Technologies: Consequences/or Economic Growth. Structural Change, and Employment. S)'mposium 
1981, H. Giersch, ed. (TUbingen, J.C.8. Mohr. 1982). pp. 145-166.) 

1Tcchnology and 1rade arc in1erdepcndcn1. The influence of 1he former on 1hc lancr is 1hc 
subjccl of 1he prescnl chap1er. While 1he impac1 of intemalional 1rade on 1cchnological 
developments is no1 examined here, ii is ins1rumcn1al in evolving 1he 1echnological capabili1ies of 
1he developing countries. 

'This is 1ruc of both 1hc "lechnology gap" and 1he "produc1 cycle" models of in1erna1ional 
trade. The first model features in 1he work of M. V. Posner, "lnlernational 1rade and 1echnical 
change", Oxford Economic Papers, vol. 13. 1961, pp. 323-341. The second is usually ai;socialed wi1h 
R. Vernon, "lnterna1ional investmenl and in1erna1ional trade in the produc1 cycle", Quarterly 
Journal of f:conomir.f, vol. 80. 1966. pp. 190-207. 
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90 manufacturing industries. An indicator of R and D orientation is developed 
and subsequently employed to classify those industries. The second section 
deals with the relationship between a country's level of technological 
sophistication and the composition of its exports and impons of manufactures. 
Broad technological characteristics of North-South trade in manufactures. and 
the way they change over time, are the subject of the third section. The chapter 
concludes with some remarks on the significance of the relationship between 
technological change and technology transfer, on the one hand. and the pattern 
of international trade in manufactures, on the other. 

Revealed comparative advantage and technological capability: 
an industry perspective 

The compos1taon (or structure) of trade in manufactures may be 
summarized as follows: (a) most of the products associated with manufacturing 
are exponed in large volume by the developed countries; (b) certain 
manufactured products rank high among the · expons of the developing 
countries and low among the expons of the developed countries; and (c) a 
number of manufactured products cannot be clearly assigned to the export 
domain of either grouping. as members of both groupings are internationally 
competitive in that range. This typology is based on what might be termed an 
••impressionistic .. view of trade patterns. It can. however. be refined in various 
ways to show a more comprehensive picture of international competitiveness in 
manufacturing. Instead of loosely circumscribing the export domains of 
developed and developing countries, the relationship between countries' income 
levels and trade structures can be assessed.4 More specifically. the association 
between the structure of expons and imports of manufactures. on the one 
hand, and the international distribution of resources, on the other. can be 
examined. This exercise in tum provides some insight into the relationship 
between resource endowments and specialization in production and trade.5 

Moreover, technology-related factors can be examined with a view to detecting 
if a systematic relationship exists between countries' trade structures and levels 
of technological sophistication. 

A vast body of literature is available which deals with technological 
differences between countries as determinants of trade patterns.6 Part of it is 
based on a ••neo-factor proportions .. approach to technology. According to this 
approach, these differences are differences in endcwments of the factor inputs 
that are closely associated with science and technology.7 Certain trade patterns 

•see M. Michaely. "Income levels and the s1:-uc:1ure of uade", Thr World Economic Ordrr: 
Past and Prosprcts. S. Grassman and E. Lundberg. eds. (London, MacMillan. 1981). pp. 121-164. 

'lnves1iga1ions along 1hese melhodological lines can be found in lntrrnational Comparotivr 
Advantagr in Manufacturing: Changing Profilrs of Rrsource.f and Tradr (Uni led Na lions publica1ion, 
fonhcoming). 

·A survey of bolh 1heore1ical and empirical coruribulions 10 1his 1heme is found in L. Cheng, 
"ln1erna1ional uade and 1echnology: a brief survey of 1he recenl literature". Wrltll'irt.rchaftlichrs 
Archiv. vol. 120, No. I (1984). pp. 16S-189. 

1 As an uample, see L. Sveikauskas, "Science and technology in Uniled States foreign trade". 
f:mnomir Journal, vol. 93, 1983, pp. S42-SS4. 
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emerge from the interadion between factor abundance and the intensity of 
factor usage in the productk.n of goods. This notion of a technology factor also 
provides a conceptual basis for analysis of the relationship between trade 
structures and levels of technological sophistication. 

If science and technology can be represented as just another factor of 
production (as it is assumed to be in the .. neo-factor proportions .. approach). a 
country•s abundance of the .. technology. factor.. may be exoeded to panly 
shape its pattern of competitiveness. Thus. it is possible to determine whether a 
high technological capability favours or disfavours exports of a given product 
group. In this way. industries can be classified according to whether the 
association (among countries) between competitive advantage and levels of 
technological sophistication is positive, negative or indefinite. A rough 
impression of the overall relationship between technological capability and 
international competitiveness is thus obtained. 

Before an empirical analysis of this association can be made. appropriate 
measurement concepts must be decided upon. The trade side of the analysis is 
best represented by a .. revealed .. comparative advantage (RCA) indicator. This 
facilitates evaluation of country- and industry-specific trade performance 
against a background of world patterns of trade in manufactures. One possible 
indicator is the value of net exports of a given product by a given country. 
ad.iusted to allow for the size of the country and the weight of the product in 
world trade in manufactures.' Measuring a country•s science-technology 
endowment is more difficult. In view of the complexity of science-technology 
inputs in manufacturing. the means of measuring national technological 
capability suggested in the relevant literature must be considered rather crude 
proxies. although they can serve to highlight aspects of the role which 
technology plays in connection with international competitiveness. The 
measure chosen for the purposes of the present analysis is economy-wide 
expenditure on R and D per worker. 

To measure the association between the RCA of a given industry and 
national technological capability. an across-country correlation has been 
employed. Suppon for this choice can be found in recent literature on the 
.. neo-factor proportions" model. It has been demonstrated that the statistical 
association (correlation) among trade variables, factor intensities and factor 
endowments can be interpreted in the spirit of the Heckscher-Ohlin Theorem.9 

Because of the obvious geometric interpretation of this measure. the correlation 
mentioned above may be called the .. Rand D orientation of RCA". 

Empirical results of index value rankings. based on this .. R and D 
orientation of RCA.. concept. are shown in table VI.I. By measuring the 

. 
"Where i stands for the product. j for the country. w for the world, a dot for total 

manufactures. X for exports, and M for imports. this version of an RCA indicator can be written as 

R<:A,j = (Xij - Mij)/(T_j(TiwlT.wH 

with T = (X + M)/2. 

(The problems involved in designing an empirical indicator of comparative advantage i.re discus5ed 
in some detail in chapter V.) 

•see. for example. A. Deardorff. "The general validity of the Heckscher-Ohlin theorem". 
Ameriran Economic Revtl'M·. vol. 72. 1982. pp. 638-694. In order to correct for the innuenc:e of 
capital abundance on comparati'ie advantage. partial instead of simple correlations were used. 
Physical capital per worker was taken lo be a co-dc1erminan1 of trade patterni.. 
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TUleVl.l. R ud D orimtatiom of RCA, by illlhlstry, 197~1971 

SITC llldastry l1wln vahrr Rak 

Sl2 Organic chemicals 0.37::> 20 

513 Inorganic chemicals: dcmcnts. oxides. halides -0.038 71 

514 Other inorganic chemicals 0.499 6 

SIS Radioactive and associated materials -0.127 79 

521 Mineral tar and crude chemicals from coal. petroleum ll.186 40 

531 Synthetic organic dyestuffs 0.296 28 

532 Dyeing and tanning extracts and materials -0.12S 78 

S33 Pigments. paints. varnishes and related matrrials 0.360 22 

541 Medicinal and pharmaceutical products 0.425 IS 

551 Essential oils. pcriumc and Oavour materials 0.275 31 

S53 Perfumery and cosmetics. except soaps 0.318 24 

554 ~aps. cleansing and polishing preparations 0.522 4 

561 Fertilizers.manufactured 0.006 65 

571 Explosives and pyrotechnic products 0.288 30 

581 Plastic materials, regenerated cdlulosc. resins O.S51 2 

599 Chemical materials and products. n.c.s. 0.461 II 

611 Leather -0.064 74 

612 Manufactures of leather or rcconstitutes -0.115 77 

613 Fur skins. tanned or dressed -0.206 84 

621 Materials of rubber 0.438 14 

629 Articles of rubber. n.c.s. 0.111 50 

631 Veneers, plywcod boards. rcconstitutcd wood -0.217 86 

632 Wood manufactures. n.c.s. -0.206 85 

633 Cork manufactures -0.082 76 

641 Paper and paperboard -0.186 83 

642 Articles of pulp. paper or paperboard -0.027 69 

651 T rxtilc yam and thread 0.169 43 

652 Cotton fabrics. woven 0.210 38 

653 T extilc fabrics. woven. other than cotton 0.271 33 

654 Tulle, lace, embroidery, ribbons etc. 0.012 63 

655 Special textile fabrics and related products 0.404 17 

656 Made-up articles, chiefly of textiles 0.083 56 
6S7 Aoor covering, tapestries etc. 0.054 58 

661 Lime, cement, building materials, excl. glass and clay -0.225 89 

662 Clay and refractory construction materials 0.018 62 

663 Mineral manufactures, n.e.s. 0.163 45 

664 Glass 0.373 21 

665 Glassware 0.046 59 

666 Pottery 0.023 61 

671 Pig iron, spiegelciscn, sponge iron etc. -0.222 87 

672 Ingots and forms of iron or steel 0.061 51 

673 Iron and steel bars, rods, angles etc. -0.ISO 81 

674 Universals, plates and sheets of iron or steel i>.033 70 

615 Hoop and strip of iron or steel 0.318 25 

676 Rails and railway track construction materials 0.041 60 

677 Iron and i"eel wire 0.085 SJ 

678 Tubes, pipes and fillings of iron or steel 0.174 41 

679 Iron and steel castings, forgings. unworkcd -0.048 72 

691 Fini,hcd structures and structural pans, n.e.s. 0.150 46 

692 Metal containers for storage and transport -0.008 68 

693 Wire products (excl. electric), fencing grills -O.IJ68 15 
694 Nails, screws, nuts, bolts, rivets etc. O.ISO 47 

695 Tools for use in the hand or in machines 0.498 8 

696 Cutlery 0.164 44 

697 Household equipment of base metals 0.007 64 

698 Manufacture of metals. n.e.s. 0.334 2~ 

--'----
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711 
712 
714 
71S 
717 
718 
719 
721 
723 
724 
72S 
726 
729 
731 
732 
733 
734 
ns 
812 
821 
831 
841 
842 
8SI 
861 
862 
864 
891 
892 
893 
894 
89S 
897 
899 

Power generating machinery. excl. electric 
Agricultural machinery and implements 
Office machines 
Metalworking machinery 
Textile and leather machinery 
Machines for special industries 
Machines. appliances (excl. dectric). parts 
Bectric power machinery. switcbgQr 
Equipment for distributing dectricity 
Tdecommunications apparatus 
Domestic dectrical equipment 
Bectrical apparatus for medical purposes 
Other dcc:trical machinery and apparatus 
Railway vehicles 
Road motor vehicles 
Road vehicles other than motor vehicles 
Aircraft 
Ships and boats 
Sanitary. plumbing. heating and lighting fixtures 
Furniture 
Travel goods. handbags and similar a1 .icles 
Oothing except fur clothing 
Fur clothing and anicles made of furstins 
Footwear 
Scientific. medical. optical, measuring instruments 
Photographic and cinematographic supplies 
Watches and clocks 
Musical instruments, sound recorders and reproducers 
Printed matter 
Articles of artificial plastic materials. n.e.s. 
Perambulators. toys, games. sponing goods 
Office and stationery supplies, n.e.s. 
Jewellery. gold and silver wares 
Manufactured anicles. n.e.s. 

0.403 
0.244 
0.463 
0.309 
0.292 
0.44S 
0.399 
0.412 
0.130 
0.216 
0.108 
0.SB6 
0.499 
0.138 
0.24S 
0.274 
0.489 
0.170 
0.207 

-0.182 
-0.062 
-0.132 
-0.22S 
-0.311 

0.440 
0539 
0.265 
0.088 
0.300 
0.083 

-0.007 
O.Sl4 

-0.007 
0.084 
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18 
36 
10 
26 
29 
12 
19 
16 
49 
37 
SI 

I 
7 

48 
3S 
32 
9 

42 
39 
82 
73 
80 
88 
90 
13 
3 

34 
S2 
27 
55 
67 
5 

66 
54 

Sourct: Data supplied by Ille Uni1ed Nations S1a1is1ical Office and lhe 1Jni1ed Nations Educa1ional. 
Sc:ien1ific and Cullural Orpniza1ion. wi1h es1ima1es by 1lle UNIDO secretarial. The composi1ion of 1he country 
sample can be seen from 1able VI.). 

concordance between the distribution of technological capability and the 
pattern of trade prrf ormance among countries, the orientation indices give an 
indication of the impact of science-technology factors on RCA. They cover 
90 industries defined (in accordance with most empirical analyses of this type) 
as 3-digit SITC groups. They are taken from SITC sections 5 to 8, Jess division 
68 (non-ferrous metals). The data cover a three-year period (1976-1978) and 
represent a sample of 32 countries, both developed and developing. 10 

Since the index is defined as a correlation coefficient, its theoretical range 
is between - J and +I. A value of - I would indicate maximum disagreement 
between technological capability and RCA in a given industry, whereas a value 

1nfor want of suffi,ien1ly de1ailed information concerning 1hcir in1ernational 1rade. 1he 
centrally planned economics could not be included. 
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of +I would mdicate perfect agreement. 11 Table VI. I shows that the actual 
range of R and D orientation indices is narrower than the theoretical one. The 
maximum value, 0.586, is found in the case of electrical apparatus for medical 
purposes (SITC 726). The minimum value, -0.311. is recorded for footwear 
(SITC 851 ). The dispersion of the index across the 90 industries is characterized 
by a standard deviation of 0.229 from an unweighted mean of 0.158. 

The results of an aggregation of R and D orientation indices into six broad 
groups of manufactured goods are shown in table VL2. A ranking of the 
groups' averages largely conforms with what might be expected concerning the 
relationship between technological capabilities and trade patterns among 
industries in the manufacturing sector. The highest average index values. for 
example, were recorded for chemicals. followed by engineering products. This 
accords with the commonly held view that the technology-intensive industries 
are concentrated in those two broad groups. All other groups show index 
values of around zero. This applies to tl.e labour-intensive groups (textiles and 
clothing; other consumer goods). a technologically .. mature" group (iron and 
steel). and to groups that are heavily dependent on natural resources (e.g. for 
the production of semi-manufactures). 

In order to more closely identify links between technological capability 
and RCA. a more disaggregate analysis is needed, however. In studies such as 
the present one, the practice of choosing industries as units of observation and 
associating them with the three-digit SITC groups is seen as a reasonable 
compromise between the need to cover sufficiently homogeneous product 
groups and the need to retain some leeway in the handling of empirical data. 
Although the claim expressed earlier regarding the homogeneity of industries 
with respect to factor input requirements and related characteristics cannot be 
fully upheld in this framework. analyses of RCA at the three-digit SITC level 
do nevertheless take sufficiently into account the diversity that exists both m 
market conditions and in production techniques. 

Table Vl.l. R and D orientation of RCA: weigated means; minimum and maximum values 
Gf imlices, by broad product groups, 1976-1971' 

P,~d'"' f'°"P M~an Milfimum Maximum 

Iron and steel 0.0C>I -0.222 0.318 
Chemicals 0.368 -0.127 0.557 
Semi-manufactures -0.053 -0.225 0.438 
Engineering produc1s 0.325 -0.068 0.586 
Te1niles and clothing -0.068 -0.225 0.404 
Othc:r consumer goods -0.012 -0.311 0.514 --

T Nal manufactures 0.233 -0.311 0.586 

!iour": Table VI.I. 

°For each 3-diJic SITC sroup included, che weish1 is Jiven in mms of che 1977 value of coral cxpons plus 
101al ill'opons for chc 32 councria covered. 

"The firs1 case is geome1rically represented by 1he vec1ors (of deviations from 1he mean) of 
1echnological capability and RCA poin1ing in opposite directions, in c:oun1ry 11pa. ~-The second case ii; 
represenled by parallel vec:1ors. This explains the geometric 1erm "orien1a1ion" used in lhe presen1 
analyi;is. The use of a produc:t-momenl c:orrela1ion implies 1ha11he lwo extreme cases of 1he association 
be1ween RCA and 1ec:hnological abundance are represented by linear relationships. (More on lhis 
me1 hodological approach c:a n be found in lnurnational Comparati" Advanta~r in Manuf a'1urinK . ... ) 
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If a .. neo-factor proponions .. view of international trade is adopted (as in 
the present analysis). it has to be borne in mind that the pattern of 
international competitiveness for many countries. factors and goods can at best 
be predicted in an .. average .. sense_ The composition of expons and imports 
cannot be ascenained solely by examining the interrelationship between the 
factor intensities and factor endowments that pertain ; n the countries 
concerned. The same is true for the .. technology factor ... While it cannot be 
predicted whether a particular commodity will be exported or imported by a 
particular country. R-and-D-abundant countries ·viii tend to export R-and-D
intensive goods and to import goods whose produ1:tion is less demanding with 
respect to scienc~technology inputs. 

An examination of the distribution of industries across the range of the 
R and D orientation index of RCA yields some insight into the relationship 
between technological sophistication and competitive advantage. Members of 
the chemical and the engineering products groups are seen to dominate the 
industries that enjoy a positive association between technological capability and 
RCA. The largest among these industries-in terms of their total value of trade 
at the time the 32 countries were surveyed-are the residual categories in non
electrical machinery and appliances (SITC 719) and in electrical machinery and 
apparatus (SITC 729). together with organic chemicals (SITC 512). These are 
followed in size by non-electric power generating machinery (SITC 711 ). plastic 
material~ (SITC 581). and machines for special industries (SlTC 718). Example:. 
of industries with a high R and D orientation index. from groups other than 
chemicals and engineering products. include scientific instruments (SITC 861 ), 
photographic supplies (SITC 862). and printed matter (SITC 892)-as well as 
one industry each from the iron and steel and the textile groups. namely. hoop 
and strip of iron or steel (SITC 675) and special textile fabrics (SITC 655). 

The positive R and D orientation of RCA for these industries is reflected 
in the composition of the major exporters of the corresponding product groups. 
If the leading five countries for each industry (measured in terms of net 
exports) are considered, several major developed countries appear in almost 
every instance. 12 

In summary. the technological sophistication of industries in the chemical 
and engineering groups appears to be reflected in the pattern of international 
competitiveness projected by those industries. The markedly positive R and D 
orientation of RCA that is associated with a considerable number of them 
underlines the significance of the technology factor in determining competitive 
advantage in the production and export of chemicals and engineering products. 

At the other end of the range of the R and D orientation index, only one 
industry-footwear (SITC 851 )-exhibits a markedly negative value. Relatively 
low (but statistically insignificant) values were recorded for SITC groups 
engaged in the production of semi-manufactures (6 groups), iron and steel 
(2 groups), chemicals (2 groups) and clothing (2 groups). The largest of these 
groups. measured by the value of trade, is clothing (SITC 841), 13 followed by 

11The Federal Republic of Germany is among 1he "lop five" countries for all I I industries under 
consideration, 1he United S1a1es and Japan for 10. and 1he United Kingdom for 6. 

''These goods accounted for J.f, per cen1 of the value of trade in manufac1ures of the counlry 
sample. 
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paper and paperboard (SITC 641), iron and steel bars, rods and angles 
(SITC 673) and furniture (SITC 821). Industries with an index value of less 
than -O. l, which account for a smalle-r proportion of trade, include leather 
manufactures (SITC 612), cement (SITC 661), wood manufactures (SITC 631 
and 632) and pig iron (SITC 671). 

Significant exporters of product groups that have a somewhat negative 
R and D orientation are found in both the developed and the developing 
countries. Clothing is a typical example. The five major traders of this product 
group (defined by net exports) include two developing countries (India and the 
Republic of Korea), together with Italy. Finland and Portugal. A similar 
picture emerges for footwear: of the 15 net exporters in the countries surveyed, 
9 are developing countries. Brazil and the Republic of Korea are among the five 
major traders. The net exporters of iron and steel bars, rods and angles also 
include developing countries, namely (in descending order, by value of net 
exports) India, Brazil and Argentina. 

Industries with an index value of around zero form a third group. These 
R-and-D-neutral industries (which can be loosely defined as having a 
statistically insignificant index) occupy an intermediate position between the 
international competitiveness of countries that are technologically advanced 
and countries possessing only modest technological capability. These industries 
are of particular interest when the dynamic aspects of trade patterns are 
examined, since changes in the pattern of international competitiveness are 
most likely to occur in industries that have a less-pronounced factor-related 
character. Among the larger product groups showing R-and-D-neutral patterns 
of international trade are universals, plates and sheets of iron or steel 
(SITC 674) together with four other groups from the iron and steel division 
(SITC 672, 676, 677 and 679), as well as domestic electrical equipment 
(SITC 725) and sound recorders and reproducers (SITC 891). 

On the whole, examination of the R and D orientation of RCA by industry 
lends some support to the ··neo-factor proportions" interpretation of the 
relationship between the technology factor and international trade patterns. 
Most of the examples cited thus far suggest that, on average. the pattern of 
trade reveals competitive advantages in R-and-D-intensive products for R-and
D-abundant countries. According to one empirical study, 14 the following 
product groups can be classified as R-and-D-intensive: organic chemicals, 
inorganic chemicals, medicinal and pharmaceutical products, office machinery, 
miscellaneous electrical machinery, electrical power equipment, aircraft, scien
tific, medical ar.d optical instruments, and photographic and cinematographic 
supplies. Table VI.I shows that, with the exception of SITC 513 (inorganic 
chemicals: elrments, oxides, halides etc.) and SITC 515 (radioactive materials). 
all the 3-digit SITC groups corresponding to these product groups exhibit a 
positive R and D orientation of RCA. This is in line with t11e theory that. 
across industries and countries, the interaction between th.: ~~i~nce-technology 
intensity of products and the technological capability of countries determines 
comoetitive advantage to some extent. 

"Sec: R. Ralassa. "'Revealed' compararive ad\·anrage revi!iiled: an analysis of rc:lali\c: C'lpor1 
shares of rhc: indu!ilrial counrriei;. 1953-1971 ". Mm1rht•.,11·r Sd1rml of fnmomir t1n1/ Sol'i11/ Sf111f1n. 
vol. 45. No. 4 ( 1977). pp. 327-344. 
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R and D expenditure and the structure of trade: a country perspective 

In the previous secti0n, the analysis focused on the relationship between 
RCA and technological capability, viewed across countries and for specific 
industries. As a complement to this industry-specific approach, country-specific 
aspects of the relationship are examined in the present section. One way to do 
this is to derive, from the industry-specific R and D orientation indices, a 
measure of the R and D orientation of each country's total trade in 
manufactured products. This will indicate the role of the R and D factor in the 
country's trade pattern.15 

Table Vl.3 presents such data for the 32 countries covered in the analysis. 
The table is based on the information yielded by table VI. I and the 
composition of national trade in the 90 industries over the period 1976-1978. 
While the theoretical range of country indices in the exercise lies between 
-0.311 and 0.586 (the minimum and maximum industry-specific indices shown 
in ta~le VI.I), the observed ranges are narrower both for exports and imports. 
The R and D orientation index of exports shows a maximum of 0.288 for 
Switzerland and a minimum of 0.001 for the Philippines. For imports, the 
corresponding figures are 0.264 for Brazil and 0.128 for Japan. Exports, 
therefore, exhibit a wider range of R and D orientation than imports, extending 
from near-zero values for the developing countries to positive values for the 
developed countries. The index for imports, on the other hand, is a range of 
positive values. In the case of the developing countries, these reflect import 
dependence with regard to technology-intensive products. In the case of the 
developed countries, they reflect the large volume of trade in such products 
among those countries themselves. It follows from the definition of the R and 
D orientation of country exports (imports) that, on average, the pertinent index 
is positively (negatively) related with the underlying proxy measure of 
technological capability. Technologically advanced countries, for example, 
show a positive R and D orientation in exports. Using this predefi11ed average 
relationship between technological capability and country indices, it is possible 
to gauge the extent to which each country conforms to, or deviates from, the 
relationship. 

The relationship itself can be expressed in terms of .. expected" R and D 
orientation, using simple regression procedures. 1" The results of such a 
regression procedure, for exports and imports in the 32 countries surveyed. and 

''The algebraic e"prc:~sion of coumry j"s Rand D orien1a1ion of expor1s is given as 
Ill 

.!. IX/X)I 
i " I IJ .J I 

where 11 stands for lhe R and D onenlalion of induslry i. m lor 1he number of indus1ries. a d111 for 
101al manufac1uring. X for exporis. and M for imports. 

16 By regressing the: country indc:" of c:"ports or impor1s on 1he measure of technological 
capability. each country can be assigned an c:"pectc:d R and D orien1a1ion of exports or imports 
which will correspond toils level of lechnological sophiMica1ion. The difference: between actual and 
e11pected orienta1ion. 1herefore. allows an evalua1ion 10 be: made of the correspondence between a 
coun1ry\ technology·faclor endowment and its 1rade struc111re. For a similar 1rea1ment of income 
levels. see Michaely. Inc. rit. 
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Table Vl.3. Rand D orientation of exports and imports, 1976-1978 

Exports Imports Ra11k ;,, '"ms 
ofRlllUID 

l11dr:c lnthx r:cpmdi111rr 
COlllltrJ valur Ratrk ralur Ratrk /Wr•·orkrr 

Argentina 0.067 24 0.255 2 25 
Australia 0.055 25 0.228 II 14 
Austria 0.157 II 0.100 17 17 
Belgium 0.161 10 0.175 24 9 
Brazil 0.075 21 0.264 I 21 
Canada 0.129 16 0.242 8 II 
Chile 0.008 31 0.246 4 22 
Colombia 0.085 19 0.245 5 31 
Denmark 0.149 13 0.164 29 13 
Finland 0.042 27 0.238 10 15 
France 0.200 6 0.182 21 7 
Germany. Federal 

Republic of 0.253 3 0.143 30 5 
Greece 0.012 30 0.200 16 26 
India 0.069 23 0.173 26 30 
Ireland 0.147 14 0.175 23 19 
Israel 0.195 7 0.222 15 8 
Italy 0.153 12 0.188 18 16 
Japan 0.222 5 0.128 32 10 
Netherlands 0.177 8 0.166 27 4 
New Zealand 0.029 29 0.226 13 18 
Norway 0.100 17 0.186 20 6 
Pakistan 0.070 22 0.174 25 32 
Philippines 0.001 32 0.240 9 29 
Ponugal 0.075 20 0.227 12 27 
Republic of Korea 0.048 26 0.246 3 24 
Singapore 0.144 15 0.224 14 18 
Spain 0.097 18 0.244 6 20 
Sweden 0.171 9 0.186 19 3 
Switzerland 0.288 I 0.175 22 2 
Turkey 0.032 28 0.242 7 23 
United Kingdom 0.238 4 0.164 28 12 
United States 0.279 2 0.136 31 I 

based on R and D ~xpenditure per worker in the period 1976-1978, are as 
follows: 

Dependent Regression Ri Standard error 
variable coefficient (adjusted) of estimate 

Exports 0.063 0.584 0.052 
(6.674) 

Imports -0.024 0.360 0.031 
(-4.296) 

For each regression coefficient, the corresponding t-value is given in paren
thtses. The coefficients are significant at the 0.1 per cent level and carry the 
expected signs. A country's index may be arbitrarily classified as being 
''normal" or "above" ("below") the expected level, according to whether the 
corresponding regression residual is smaller in absolute size than one standard 
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deviation of the regression estimate. or greater in absolute size than that 
threshold, and positive (negative). Countries that export or import .. above" or 
.. below .. their expected R and D orientation levels are listed in table Vl.4. For 
seven countries-Austria, Ireland, Italy. Japan. Singapore, Switzerland and 
United Kingdom-the indices of exports are somewhat higher than -might be 
expected, given those countries' technological capabilities. By contrast, eight 
countries-Australia, Chile, Finland, Greece, New Zealand. Norway. Philippines 
and Sweden-can be said to be exporting .. below" their technological level. For 
the remaining 16 countries, the R and D orientation of exports is .. normal". 
according to the criteria established previously. With respect to imports. four 
countries-Brazil, Canada, Finland and Israel-show index values that are 
significantly higher than might be expected. while five other!o.---Denmark, India, 
Ireland, Japan and Pakistan-show values that are clearly below the expected 
levels. 

In general, complementarity between the relative R and D orientation of 
exports and that of imports exists in the sense that deviations from the expected 
levels for exports are negatively associated with those for imports. The 
pertinent simple correlation of -0.4~9 is significant at the I per cent level, as is 
the Spearman rank correlation 0f -0.505. This means that. on average. 
countries whose exports show a higher-than-expected index value would tend to 

Table VI.4. Countries with deviating R and D orientations of 
exports or imports, 1976-1978 

Countr}' 

Australia 
Austria 
Brazil 
Canada 
Chile 
Denmark 
Finland 
Greece 
India 
Ireland 
Israel 
Italy 
Japan 
New Zealand 
Norway 
Pakistan 
Philippines 
Singapore 
Sweden 
Switzerland 
United Kingdom 

Souru: Tables VI.I i-nd VU. 

Residuals in uniu of 
standard deviationa 

For exporu 

-1.35 
1.21 

-1.15 

-1.44 
-t.04 

1.17 

1.12 
1.37 

-1.23 
-2.02 

-1.15 
1.52 

-1.12 
I.OJ 
1.77 

For imporu 

1.32 
1.55 

-1.16 
1.03 

-1.71 
-1.35 

1.26 

-2.10 

-1.71 

0 0nly residual5 1ha1 nc:eed one srandard deviarion in aMolure si1e are 
shown. 
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import a commodity bundle characterized by a comparatively low index-and 
vice versa. Countries with this type of trade performance include Finland. 
Ireland and Japan. In the case of Finland. the technological sophistication of 
exports (imports) appears to be lower (higher) than might be expected. given 
that country's technology-factor endowment. The opposite relationship holds 
true for the other two countries. 

Most of the countries showing a deviating R and D orientation in 
exports-both .. above" and .. below" expected levels-are developed countries. 
Thus. a number of those countries have the potential to export above the levels 
indicated by their technology endowments. On the other hand, an equal 
number of those countries have failed to technologically upgrade their export 
structure to one that would match their actual level of technological 
sophistication. Most of the developing countries covered in the analysis exhibit 
a commodity composition of exports that seems to accord with their 
technology endowments. A notable exception is Singapore. which shows the 
second highest positive deviation from the expected index value in the entire 
range of countries surveyed. This proves that, despite that country's modest 
R and D expenditure per wO'rker, its R and D exports orientation index 
resembles that of more industrialized countries. such as Canada. Denmark and 
Italy. 

The technology gap in North-South trade: a bilateral perspective 

The results of the empirical analysis carried out thus far show that in the 
developed countries, competitive advantages are clearly enjoyed by industries 
commonly regarded as being R and D intensive. Economic theory suggests. 
however. that an even more pronounced difference exists between developed 
and developing countries as regards the contribution of technology to 
international competitiveness. One technology gap (or product cycle trade) 
model, 17 for example. is based on a simple distinction between trading regions 
in the world. with one region ••predominantly innovating" and the other 
"predominantly imitating". In the innovating region. technologically "new" 
industries are continually being developed and their products exported. Imports 
to that region consist of goods produced by .. old" industries forced by low
wage competition to relocate in the imitating region. 

This reasoning is more fully appreciated when the technology factor in 
North-South trade in manufactures is examined in the light of empirical data. 
To this end, and in order to obtain a more detailed picture of North-South 
trade flows, the developed and the developing countries are divided here into a 
number of subgroups. One subgroup is composed of the three major traders of 
the North, namely the United States, the EEC and Japan. Two subgroups of 
developing countries and areas are considered. The first is composed of major 
exporters of manufactures, and includes Argentina, China (Taiwan province). 
Brazil, Hong Kong, Mexico, Republic of Korea and Singapore. The second is 

''Sc:c: P. Krugman. "/\ model of innovation. 1c:chnology 1ran~fcr. and the: world di~1rih111ion 
of income" . .lo11rn11/ o/' /'11/itiml fmnomy. vol. X7. 1979. pp. 25J-2M. 

I II 



The technology factor and N orth-Soutlr trade in manufactures 117 

labelled .. new exporting countries" and is composed mainly of countries that 
recorded extraordinarily high rates of growth for manufactured exports over 
the 1970s. 18 These include five countries from South and East Asia (Indonesia, 
Malaysia, Philippines, Sri Lanka and Thailand), three from Latin America 
(Colombia, Peru, Uruguay) and four from North Africa or the Middle East 
(Cyprus, Jordan, Morocco and Tunisia). India, because of its large export 
volume, has been included in this subgroup. 19 

The object of the present exercise is to shed some light on the relationship 
between the science-technology characteristics of manufactured products and 
the trade in those products between the subgroups mentioned. Technological 
sophistication can be measured in terms of national R and D expenditure. In 
the same way, industry expenditure on R and D can be used as a basis for 
identifying technology intensity. Table VI.5 shows the distribution of Rand D 
expenditure across broad industry groups in the subgroup of developed market 
economies. Industrial R and D is seen to be highly concentrated in the 
engineering (electrical, electronic, aerospace, transport equipment and 
machinery) and chemical industries. 

Table Vl.S. Shares of industry groups in total expenditure on R and D in manufacturing: 
United States, EEC and Japan, 1970 and 1980" 

(Percentage) 

Share in R and D txptndit11rt 

Unittd Statts EEcb Japaff 

Industry 1970 1980 1970 1980 1970 1980 

Electrical-electronic group 24.3 21.5 23.5 26.5 26.8 24.8 
Chemical gr<>up 13.2 14.5 22.8 22.9 24.3 21.5 
Aerospace group 30.I 21.5 17.6 11.9 0.1 
Other transport group 9.2 12.0 13.0 12.6 12.S 17.6 
Basic metals group 2.8 3.0 3.7 4.1 9.0 8.8 
Machinery group< 14.2 20.9 12.3 14.7 IS.I 14.3 
Chemical-linked group 3.2 3.3 4.4 4.7 6.0 7.7 
Other manufactures group 3.0 3.3 2.7 2.7 6.3 5.2 

Total manufacturing 100.0 100.0 100.0 100.0 100.0 100.0 

So11rct: Organisa1ion for Economic Co-operation and Development da1a bank of 1he Science and 
Technology lndica1ors Unit of 1he Direc1ora1e for Science. Technology and lndus1ry. 

0 R and D expendi1ure of 1he business enlerprise sec1or from all sources of funds. 

bThe EEC shares are weigh1ed averages based on data for Belgium, Denmark, France, Germany, Federal 
Republic of, llaly and Uni1ed Kingdom. For sta1is1ical reasons, Denmark and lhe United Kingdom are included 
in the calculalions for 1970, although they were no1 members of the EEC in 1ha1 year. 

'"Including compu1ers. 

"The: term "new exporting countries" and its definition arc taken from 0. Havrylyshyn and 
I. Alikhani, "Is there cause for export optimism? An inquiry into the existence of a second 
generation of successful exporters", Weltwimchaftliche.f Archiv. vol. 118. No. 4 (1982), pp. 651·663. 

'''Classifications such as the present one arc not ba5Cd on rigorous quantitative criteria and 
therefore reflect subjective judgement 10 some extent. A case in point is India which belongs in the 
category of developing countries significant exporters of manufactures. The main reason why it was 
not classified as a "major uportcr of manufactures" is that its share of MV A in GDP is low 
relative 10 the: average standard of that subgroup. 



118 Industry in thr 1980s: Structural Changr and lntrrdrprndrnce 

Other manufacturing industries (among them basic metals. fooo. textiles 
and leather) accounted for only slightly more than IO per cent of total 
manufacturing Rand Din all countries of the subgroup during the 1970s_zo For 
a number of the industry groups listed in the table. investment in R and D 
differed substantially between the United States. the EEC and Japan. 
Moreover. significant changes sometimes occurred between 1970 and 1980. This 
is reflected. for example. in the drastic relative decline of aerospace. 

To identify with even more precision the technological characteristics of 
the various industries covered. a .. factor-share .. measure. based on R and D 
expenditure. may also be employed. Table VI.6 presents empirical information 
on the R and D intensity21 of 22 industrial branches in the United States and 
Japan in 1970 and 1980.22 While the R and D .. factor share .. values differed 
substantially betwe·~n the two countries. the rankings of industries by R and D 
intensity were similar for both years.23 Overall stability of the orderings 
between the two years was ~ven greater. as evidenced by the rank correlation 
coefficients of 0.965 for the United States and 0.950 for Japan. 

The data again support the broad view that the engineering and chemical 
industries are R and D intensive. whereas basic metals. chemical-linked and 
other l!lanufacturing industries are relatively less so. In both years. the highest 
share of R and D expenditure in value added was recorded for the United 
States aerospace industry.24 In 1980. in terms of R and D intensity. that 
industry was followed by office and computing machinery. motor vehicles. 
electronic equipment and components. drugs and instruments. In Japan. in the 
same year. electronics, drugs. instruments. chemicals and computers (listed in 
descending order of the R and D .. factor share .. ) were the most R-and-D
intensive product groups. 

On the basis of the foregoing data. and on data pertaining to the structure 
of trade, indicators of R and D intensity. applicable to total trade in 
manufactures. were compiled. These a:-e given in table VI.7. In view of the 
fairly high level of aggregation of the underlying data. these indicators should 
be regarded as providing only a broad impression of the technological intensity 
of the trade flows considered: they are not precise measures of the science
technology content of trade. Obviously. only some general features of the 
technology-trade relationship can be assessed on the basis of this empirical 
exercise. with the caveat that variations within the 22 industry groups are not 
reflected. Nevertheless. those features may be taken as a rough indication of the 
impact of technological elements on the nature of trade relationships between 
developed market economies and developing countries. 

200rganisation for Economic Co-operation and Development. Of:CD Science a"'/ Techno/of(_r 
lnJicaton (Paris. 1984 ). p. 58. 

11 The share of R and D expenditure: in value added a; a measure of technological intensity is 
commonly found in works of an empiric~. :tature. e.g. in R. M. Stern and K. E. Maskus. 
"Determinants of the structure: of U.S. foreign trade:. 1958-76'', Journal of ln1erna1ional f:conomin. 
vol. 11. 1981. pp. 207-224. 

::For mosl of 1he EEC countries. data were: not available in sufficient detail. 
2 'Spcarman rank corrc:la1ions were: O.K6K and 0.915 for 1970 and 1980. rc:spcc1ivc:ly. 

:.This indus1ry. howC\ic:r. is an ucc:p1ional case:. as about three quarters of all OECD 
ac:rm.pacc: R and [) is pc:rformc:rl in 1hc: United States. Moreover. it is largely government financed 
bc:cau~ of ns clo~ association with defence:. 
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Table Vl.6. Rand D intensity by industry group and subgroup: United States and Japan, 
1970 and 1980 

(Percentage) 

R and D e1qwnditure as share of \•a/ue added° 

l_"nited States JafHln 

Industry group/subgroup 1970 19/lO 1970 19110 

Elcctrical-clcctronic group 15.4 12.J 6.4 8.2 
Electrical machinery 11.8 10.2 5.8 5.6 
Electronic equipment 

and components 18.6 13.6 7.0 10.9 

Chemical group 6.1 6.2 5.8 7.5 
Chemicals 4.8 4.7 5.S 7.8 
Drugs 9.5 13.2 7.6 10.1 
Petroleum refining 9.4 6.0 2.8 J.7 

Aerospace J7.8b 26.J 

Other transport group 7.0 
Motor Vl'hiclcs 9.9 14.J 4.9< 6.7< 
Ships 9.0 
Other transport equipment t.8h J.O 

Basic metals group I.I l.J 1.5 2.0 
Ferrous metals 1.0 1.4 1.8 2.5 
Non-ferrous metals 2.J 2.0 3.4 J.3 
Fabiicated metal products 0.9 1.0 0.7 I.I 

Machinery group 9.0 6.8 3.1 4.0 
Instruments 8.4 10.8 5.5 7.9 
Office and computing machinery 29.7b 21.8 6.4 6.9 
Machinery, n.e.c. 6.0 2.3 2.5 3.0 

Chemical linked groupd 0.8 0.9 0.9 1.4 
Food, drink and tobacco 0.7 0.8 1.0 1.4 
Textiles, footwear and leather 0.2 0.2 0.7 0.7 
Rubber and plastic products 3.2 2.9 1.1 3.0 

Other manufactures group 1.0 I.I I.I 
Stone, clay and glass 1.7 1.7 1.4 2.2 
Paper and printing 0.6 0.7 0.5 0.4 
Wood, cork and furniture 0.6 0.6 0.4 
Other manufacturing 2.5 J.O 4.9 3.1 

Total manufacturing 5.8 5.5 2.8 3.9 

Snurct': Organisa1ion for Economic Co-upc:ra1ion and De\·dopment. Science and Technology Indicators 
Unit d;i1a bank; UNIDO da1a base. 

4 R and D e~pc:ndi1ure of lhe business en1erpri~e seclor from all sources of funds. 
hl972. 

<including 01her 1ranspnrt equipmem. 

"1.inkage mainly in 1erm~ of R and D. 

With regard to the technology gap and its implications for the structure of 
international trade in manufactures. the indicators provide some evidence of 
differences among country groups and of changes over time. Differences in the 
degree of R and D intensity between exports and imports. as well as variations 
in the indicators of different trading regions. can be interpreted accordingly. 

.. 



Table Vl.7. Indicators of Rand D Intensity in trade now, 1970 and 1980 

(Percentage) 

Tradr-wri11h1rd avrra11r of.,harr of Rand D rxprndllurr In valur addrda 

Unittd S1atts EEcb Japan 

E:cporu /rOlff/ilftporu 10 1970 1980 197()(' 1980 1970 1980 

World 6.(\4/4.97 6.2SIS.9S 4.31/3.94 4.41/4.24 3.42/3.24 S.Sl/3.94 
Developed market economies 6.2SIS.34 6.92/6.71 4.IS/4.19 4.37/4.SO 3.70/3,64 6.24/4.44 
Developing countries and areas S.61/3.77 S.SOl4.S3 4.61/1.74 4.60/2.62 3.09/2.41 4.94/3J4 

Major exponers of manufactures 6.46/3.72 6.0S/4.72 S.48/l.S6 S.6313.SS 3.08/2.12 S.0413.4S 
South and East Asia 6.73/4.49 6.23/4.73 4.6Sl2.09 S.70/4.61 3.01/2.18 4.96/3.48 
Latin America 6.3S/2.72 5.95/4.69 5.99/l.2S S.S7/l.62 3.62/1.97 S.S213.32 

New exponing countries S.04/1.22 6.14/4.09 4.82/1.23 4.9211.90 3.16/2.12 4.86/3.12 
South and East Asia 4.69/1.02 6.S3/4.92 4.91/1.42 5.24/2.08 3.1412.09 4.82/3.20 
Latin America S.98/l.S4 5.S0/1.40 S.S710,91 S.6611.10 3.34/ .. ' d S.041 ... d 

Nonh Africa and Middle East 3.60/ .. ' d 4.76/.'. d 4.23/1.46 4.23/2.13 3.33/ .. ' d 5.371 ... d 

SowC't: Oraanisation for Economic Co-opera1ion and Deve:opmen1, Science and Technoloay lndica1on Unil dala bank; UNIDO da1a bank; data 1upplied by 1he S111i11ical 
Office of the Uni1cd Na1ions Secretarial. 

°The wei1h1s arc taken from lhe dis1ribution, across industry aroups, of expons and compe1itive impor11, respec1ively. The aero1pace indu11ry, becauH of iu larae defence 
component, is excluded. 

6Fiaurcs based on weiahtcd avcrascs of indusuy-specilic Rand D in1en1ity in France, Germany, Federal Republic: 01', J1aly, and United Kinadom, For re11on1of1111i11ical 
comparability, the 1980 country composition of the EEC has been applied in the calculations for 1970 as well. 

"Based on industry-specific R and D intensity for 1980. 
dfiaurcs not shown separately because of insianificance of underlyina trade now values. 
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The theoretical framework of North-South trade as outlined above predicts a 
high level of .. technology intensity .. in the North's exports to the South and a 
comparatively low level in its imports from the South. The gap, in terms of 
Rand D, is clear from table Vl.7. 

Just as the North-SouJl technology gap can change in .. width .. (as a result, 
for example, of changing rates of innovation and technology transfer), so too 
can the R and D intensity gap in trade flows. In trade between the United 
States and all developing countries, the export-import ratio of R and D 
intensity declined by almost 20 per cent between 1970 and 1980. While this 
decline was considerable vis-ii-vis the major exporters, it was most dramatic in 
the case of the new exporters (mainly South and East Asian countries). In 1980, 
both subgroups reported ratios of the same order of magmtude. In trade 
between the EEC and the developing countries, the export-import ratio 
of R and D intensity also decreased considerably over the 1970s, the result. 
mainly, of a remarkable narrowing of the .. trade,.revcaled.. technology gap 
between the EEC and the subgroup of major exporters. Trade between Japan 
and the developing countries docs not show the same trends. While the export
import ratio relating to trade with all developing countries increased over the 
1970s (the result, apparently, of technological upgrading in Japanese exports). 
it remained basically unchanged for Japan's trade with the two subgroups of 
developing countries. 

The narrowing of the ••trade-revealed .. technology gap should be directly 
observable as an increase in the R and D intensity of import competition from 
the South in Northern markets. As may be seen from table VI. 7. such an 
increase was registered for all three major markets of the North. Japan's Rand 
D intensity values for 1980, however, also reflect increases in R and D 
expenditure throughout the Japanese manufacturing industrics.2s Figures for 
the United States, which are probably less distorted by this factor. show 
considerable increases in the average Rand D intensity of competitive imports 
from certain suppliers, in particular new exporters from South and East Asia. 
By 1980, countries in this region had become not only significant exporters of 
manufactured goods from developing countries, but had reached an R and D 
intensity of import competition that was comparable to that achieved by the 
major exporters among the developing countries lO years earlier. Moreover, the 
major exporters in South and East Asia (and in Latin America) succeeded in 
technologically upgrading their exports over the 1970s. 

An alternative way of picturing the technological evolution of North-South 
trade in manufactures is to gauge the performance of developing country 
exporters in the three major Northern market:;. This can be done for broad 
industry groups with differing degrees of R and D intensity. Table Vl.8 gives 
the shares of the developing countries in imports of the United States, the EEC 
and Japan in 1970 and 1980. (The industry groups are the same as those listed 
in table Vl.5.) For total manufactures (including products of the petroleum 
refining industry), the share of imports from the developing countries 
throughout the period 1970-1980 increased to almost 30 per cent in the United 
States and to over 35 per cent in Japan. The corresponding share for the EEC, 

15 ln comparisons concerning 1he three major J'lionhern markets, ii should be borne in 
mind 1hat during the 1970s Japanese imports of manufactures from 1he Sou1h amounred 10 
between one quaner and one 1hird those of the Uni1ed States or 1he EEC. 
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Table VI.I. Nortllena imports from Sold~ by indastry group. 197C aad 1910 

( Prrcmtarr sltarr itr imports from all sourcrs) 

lmporlrr 

Ulfitnl S1a1n EECfZ Japan 

Sourer nf imports 1970 19'0 1970 1980 1970 19/lO 

Elcctrical-clcctronic group 

Developing countries and areas 20.07 48.73 1.37 7.14 6.04 24.36 
Major exporters of manufactures 19.41 37.46 0.92 5.62 6.02 20.87 
New eltporting countries 0.05 10.01 0.12 1.07 0.02 3.49 

Chemical group 

Developing countries and areas 50.01 54.34 5.12 11.90 30.26 53.33 
Major exporters of manufacturcs 2.34 3.84 0.68 0.78 7.06 13.11 
New eltporting countries l.06 3.47 0.42 0.91 4.89 9.09 

Aerospace group 

Developing countries and areas 0.25 7.77 1.29 1.14 0.00 0.04 
Major exporters of m-inufacturcs 0.00 2.97 0.09 0.07 0.01 0.03 
New Cltporting countries 0.02 1.53 0.16 0.37 0.00 0.01 

Other transport group 
Developing countries and areas 0.48 2.09 0.23 3.17 1.84 7.69 
Major exporters of manufactures 0.46 2.01 0.06 0.76 0.04 1.32 
New Cltporting countries 0.01 0.04 0.03 0.49 0.30 0.99 

Basic metals group 

Developing countries and areas 14.27 21.97 1558 9.65 41.20 44.06 
Major exporters of manufactures 2.92 10.64 0.44 1.73 2.32 13.82 
New eltporting countries 8.05 5.73 1.36 1.80 5.71 13.60 

Machinery group 

Developing countries and areas 2.60 11.18 0.69 2.66 0.54 9.Z7 
Major Cltporters or manufactures 2.47 10.41 0.31 1.83 0.50 8.40 
New Cltporting countries 0.05 0.47 0.09 0.22 0.01 0.112 

Chemical-linked group 

Developing countries and areas 34.03 52.72 14.98 15.17 40.52 35.70 
Major eltporters or manufactures 18.40 36.19 5.82 7.32 16.76 24.140 
New Cltporting countries 8.56 7.29 3.55 3.65 7.40 7.2X 

01her manufactures group 

Developing counlries and areas 18.24 27.14 3.45 6.29 16.24 23.X6 
Major exporters or manufa"ures 15.58 21.91 2.13 4.07 I0.9X 16.26 
New eltporting countries 1.61 3.78 0.62 1.13 3.73 6.75 

Total manuracluring 

Developing countries and areas 18.83 29.59 7.86 8.86 23.59 35.41 
Major exporters of manufac1ures 9.04 16.41 2.01 3.4'.! 6.59 15.61 
New exporting counlrics 3.46 4.02 1.29 1.56 3.82 7.30 

.'inuru: Dara supplied by 1hc: Sra1is1ical Offic:c: of rhc: 1Jni1c:d Nalions Sc:c:rc:1aria1. 
"J'or rca'°m of Jlalis1ical c:omparabiliry. lhe same c:oun1ry c:ompmirion. namely 1ha1 of 19KO. ha• bc:c:n 

applied in rhe c:alc:ulalion• for borh years. 
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by contrast. was less than I 0 per cent. The highest shares were recorded for the 
chemical group. the result of the heavy imports of petroleum products from 
developing countries by developed countries. The South also attained high 
shares in Northern imports of industries which in Rand D terms are linked to 
the chemical group. mainly on the basis of favourable export performance of 
traditional labour-intensive industries like textiles and clothing. leather. and 
footwear. With respect to exports of electrical-electronic products to -the 
Northern markets. the performance of the two subgroups of developing 
countries and areas was outstanding. Between 1970 and 1980. the value of 
imports from those countries and areas. as well as the share of those imports in 
imports from all sources of that product group. increased dramatically in all 
three Northern markets. By 1980. electrical-electronic products accounted for 
16 per cent of United States imports of manufactures from developing 
countries. Most of these imports came from the two subgroups. High relative 
increases in the import shares of the developing countries and areas were 
observed in the case of still another product group that is generally considered 
R and D intensive. namely non-electrical machinery. The share of the major 
exporters of non-electrical machinery in imports of the United States more than 
quadrupled, to over IO per cent. in 1980. Corresponding shares in EEC and 
Japanese imports also rose quite remarkably. 

Summary and conclusions 

Competitive advantage in industry is. to a certain extent. revealed by the 
structure of international trade in manufactures. Among the determinants of 
such advantage-and consequently of trade patterns-technological factors are 
particularly important. In the present analysis. an effort has been made to trace 
the influence of science and technology on international competitiveness in 
industry. Using a heuristic concept of R and D orientation, industries are 
broadly clas3ified according to the impact which technological differences 
among countries have on patterns of international specialization. The resulting 
typology of industries accords with theoretical projections ;n the sense that 
competitive advantage in technology-intensive industries tends to lie with 
technology-abundant countries. Nevertheless. while this rule holds true in 
general. the composition of manufactured trade in a number of countries has 
been found to deviate substantially from the technology-related norm. 

The technology gap is bound to manifest itself in trade between developed 
and developing countries. Of greater significance than the mere revelation of 
that gap. however. arc the differences in its width that appear among country 
groups and over time. Subgroups of developing countries show differences in 
their trade-revealed technological ""distance" from the North. The data suggest, 
moreover. that this distance is subject to change over time. Some of the more 
advanced developing countries seem to have succeeded in narrowing the 
technology-trade gap with the developed countries. The international transfer 
of technology is the major driving force behind this development, which can be 
expected to improve the terms of trade of the ci~veloping countries. 2" The 

J•Scc Krugman, /a(. dr. 
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analysis also points up the considerable diff ercnces existing among various 
groups of developing countries witl. regard to the role of technology in 
international competitiveness. These differences are related to the extent and 
the effectiveness of technology transfer. as well as to the ability to build up an 
indigenous technological base. 27 

The fact that a number of developing countries have gained international 
competitiveness within industry groups that are generally considered R and D 
intensive points to the dynamic nature of the technology gap and its impact on 
international specialization. 21 At the same time. it underlines the importance of 
the innovation process to the competitive position of the developed countries. 
In this connection, a rate of technological innovation in developed countries 
that is high enough to balance (in a competitive sense) the rate of technology 
transfer to the developing countries should be deemed desirable also from the 
point of view of the latter countries. It might help to offset any technologically 
motivated protectionist trends in the major markets. 

21The importance of indigenous technological developments in developing countries. as a 
complement to the transfer of technology, is emphasized in Technological Capability in tht Thircl 
World. M. Fransman and K. King, eds. (London, MacMillan, 1984). 

2~0ne author expresses the view that the technology gap between the developed and 1he 
developing countries, which has been narrowing in the recent past. might "reopen" in 1hc near 
future for various reasons (see R. Kaplinsky. "Trade in technology-who, what. where and when'!". 
Ttchnolflgical Capability in the Third Worlcl. M. Fransman and K. King, eds. (London. MacMillan. 
19114). 

---, --



VII 
Employment and productivity within 
the manufacturing sector 

GROWTH rates for labour productivity in manufacturing began to slow down 
in most countries in the early 1970s. In the developed market economies, the 
slowdown began around 1973: growth rates which in 1969-1973 bad averaged 
5.2 per cent dropped to 2.8 per cent for the remainder of the decade. 1 In the 
centrally planned economies, the effect appears to have been less abrupt, but a 
slowdown was, nevertheless, evident after 1975.2 As for the developing 
countries. in some of them growth rates in the second part of the 1970s were 
even negative. 

In the present chapter, various aspects of the growth of labour 
productivity in manufacturing are examined. The first section provides an 
analysis of labour productivity trends in developed market economies and 
developing countries-trends which are closely related to patterns of structural 
change. Conducted at the industrial branch level, the analysis examines pro
ductivity gains in the largest and most rapidly growing branches in each country. 

As the slowdown in productivity growth has persisted into the 1980s, 
economists and policy makers everywhere have intensified their search for 
causes, explanations and solutions. A global analysis of all of the issues 
involved would be beyond the scope of the Survey, but in the second section of 
the present chapter one specific and important aspect is examined in some 
detail-the role of small-scale manufacturing in developing countries. At the 
international level, little is known about the contribution of this sub-sector. The 
examination begins, therefore, with an assessment of the contribution of small
scale enterprises to employment and output in manufacturing. Within this 
framework, estimates of labour productivity are derived and compared with 
estimates for large-scale establishments. 

In the final section of the chapter, productivity trends in European 
centrally planned economies are studied. National data for the 1960s, 1970s and 
early 1980s show the increasingly important contribution to growth in output 
which can be attributed to gains in labour productivity. Some of the factors 
that contribute to these gains are also looked at. 

Trends in developed market economi~ and developing countries 

An extensive review of the relevant data sources provided sufficient 
information to undertake a detailed analysis of labour productivity trends in 

1 A. Lindbeck, "The recent slowdown of productivity growth". The Economic Journal. vol. 93, 
No. 369 (March 1983), p. 14. 

1See, for example, Economic Survey of Europe in 1980 (United Nations publication, Sales 
No. E.81.11.E.I), p. 128. 
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11 developed market economies and 15 developing countries. 3 Because patterns of 
labour productivity differ widely among industrial branches, separate estimates 
were made for each branch studied and for each year in the period 1970-1981. 
This led, inevitably, to a considerable amount of information being compiled. 
but major trends were discernible and it is these that are summarized here. 

Table VII. I relates the distribution of productivity levels for one year in 
the period studied to each industrial branch's contribution to MVA and 
employment. When branches are arranged according to their levels of 
productivity, these levels are seen to be particularly uneven in the developing 
countries. In Honduras, for example, only one branch attained a productivity 
level higher than S 10,000 per employee, yet it contributed almost one quarter of 
total MVA. In Iraq, three branches had levels in excess of $10,000 and 
accounted for one third of total MV A. In Chile, Ghana, Nicaragua, Panama 
and Zambia, industrial branches with high productivity levels provided more 
than half of the total MVA. In several other developing count.;es, however, the 
bulk of both manufacturing employment and MV A was attributable to 
branches operating at productivity levels of $5,000 per employee or less. 

In· countries where labour productivity in manufacturing tends to be low, 
but where the sector accounts for only a small share of GDP, the effects on per 
capita GDP are not significant. When productivity levels are many times 
greater than per capita GDP, however, an inequitable distribution of income 
can result. Data for the developed market economies do not reveal the large 
differences in levels of productivity and per capita GDP that are to be observed 
in the cast: of certain developing countries. Branches that have levels of 
pmduct1vity per employee in excess of $15.000 still account for a large 
proportion of employment (often more than haIO. 

Table Vll.2 shows more recent trends in the growth of value added, 
employment and productivity. During the early 1970s a number of developing 
countries experienced a rise in productivity, though growth rates were 
consistently below the corresponding rates for employment. In the latter half of 
the 1970s, however, productivity trends in developing countries were adversely 
affected by external economic conditions. Growth in output and productivity 
fell sharply after 1975. Although the pace of employment was generally 
maintained, only a few developing countries (e.g. Chile, India and Kenya) 
managed to achieve substantial gains in productivity as well. Although the data 
provided in table VII.2 apply to only a limited number of developing countries, 
they do suggest that in many instances manufacturing output increased mainly 
as the result of expansion in employment; productivity gains were registered, 
but they were, comparatively, very small. Thus, labour-intensive branches were 
often characterized by low productivity levels. Moreover, they continued to 
dominate performance in the manufacturing sector, although in several 
countries their share in MV A declined somewhat. 

In the developed market economies, gains in productivity provided a 
greater impetus for growth. During 1970-1974, industrial progress was heavily 
dependent on gains in productivity; expansion of employment played only a 
secondary role. In the second half of the 1970s, however, growth rates for all 
three measures-output, productivity and employment-slackened. Productivity 

'The statistical considerations involved are reviewed in the appendix to this chapter. 



Table VII.I Distribution nf value added and employment, by extent of labour productivity, 1975 

Sharl' of 
l'l'r<'l'ntal(I' .vharr in total 1•a/u,. addt'd (t'mp/oymc•nt) A1•rr111(r 

,~ uf hranrht'.! with lahuur prntluc1ivi1y prm/11c1i1•i1,1• ~ Pl'r capita GDP MVA in GDP ·- --~- in m"nufacturtnR 
·~ Co.,,ur.1· (dollar1) (pl'rcrntal(t} <S.?.500 $.? .HKJ..J (HHJ SJ (HJO· IO ooo >SIO OIHJ (1lol/ar1·J 
! 
I\ 

·toping countries :a ... 
;gentina I 563 31.9 1.3 (4.4) 6.8 ( 13.0) 82.1 (78.3) 9.8 (4.3) 6 204 

l:l 

l 
Chile 841 20.5 - (-) 3.3 ( 10.3) 22.0 (45.2) 74. 7 (44.4) 13 16!1 "=:! 

Cyprus I 147 14.1 - (-) 31.1 (42.8) 63.4 (51.1) 5.5 (0.7) 5 410 i 
Ghana 460 14.2 9.9 (28.3) 18.6 (36.7) 12.6 (14.3) 58.9 (20.7) 6 709 

s: 
"I ... 

Guatemala 584 16.9 10.9 (20.3) 23.4 (29.8) 47.6 (43.3) 18.1 (6.6) 5 900 -· -: -· Honduras 362 15.6 16.0 (36.2) 51.2 (5 l.S) 8.4 (6.1) 24.4 (6.2) 3 823 ·~ 
India 144 15.6 80.5 (92.4) 17.8 (7.4) - (-) I. 7 (0.2) I 358 ~ 

§: 
Iraq I 236 6.0 37.9 (65.8) 17.6 (19.8) 11.3 (5.8) 33.2 (8.6) 3 958 s· 
Kenya 242 11.8 19.2 (43.0) 48.0 (42.8) 28.7 (13.9) 4.1 (0.3) 3 377 1i" Nicaragua 673 22.5 - (-) 4.9 (17.4) 14.8 (23.1) 80.3 (59.5) 13 178 
Nigeria 562 5.4 0.1 (0.2) 3.9 (9.3) 60.4 (77.6) 35.6 (12.9) 7 886 ~ 

l:l 

Panama l 097 12.8 (-) 7.3 (17.8) 25. 7 (36.1) 67.0 (46.1) IO 194 :a - ~ Turkey 892 19.7 - (-) 1.7 (3.4) 61.4 (82.5) 36.9 (14.1) 8 787 
Zambia SOI 16.6 - (-) 33.8 (70.6) 15.0 (14.4) 51.2 (15.0) 7 136 i 
Zimbabwe 562 25.0 - (-) 35.4 (49.5) 53.9 (45.8) 10.7 (4.7) s 971 s· oq ... 

/Nv~lopttl market economies <SIO 000 s /() ()()().. /.~ ()(10 s /.~ 000-20 ()()() >SWOOO I~ 
Australia 6970 24.2 3.0 (4.9) 32.6 (38.0) 44. l (43.0) 20.3 (14.1) 16 204 
Finland 5 889 ~7.2 8.8 (16.1) 55.6 (58.5) 27.1 (20.9) 8.5 (4.5) 14 186 
France 6 437 30.1 0.4 (0.9) 38.4 (51.3) 34.5 (34.2) 26.7 (13.6) 17 990 
Germany, Federal Republic of 6 764 37.9 - (-) 15.9 (23.2) 41.1 (47.5) 43.0 (29.3) 19 808 
Gteece 2 313 19.9 78.3 (87.6) 12.2 (I}. 3) - (-) 9.5 (3.1) 8 608 
Israel 3 781 19.5 21.4 (35.1) 41.4 (41.7) 18.8 (13.9) 18.4 (9.3) 12 343 
Italy 3 440 29.0 9.2 ( 14.6) 42.8 (47.8) 36.0 (31.2) 12.0 (6.4) 14 791 
Netherlands 6 378 29.3 1.5 (3.8) 11.4 (16.5) 62.5 (66.9) 24.6 (12.8) 18 568 
Norway 7 120 23.1 8.4 (15. 7) 15.2 (19.9) so.s (49.6) 25.9 ( 14.8) 16 554 
United States 7 206 24.0 - (-) 7.8 (15.0) 3.8 (5.6) 88.4 (79.4) 25 764 
Yugoslavia l 354 35.1 94.7 (98.4) 0.4 (0.2) 2.9 ( 1.0) 2.0 (0.4) 5 742 

S°"'cl': UNIOO da1a base; informauon supplied by the office for Development Research and Policy Analysis and 1he S1a1is1ical Office of the United Nations Secretariat, 
wilh es1ima1es by lhe UNIOO secretariat. I~ 

.Votl': Figures in pare111heses represent shares in employment. For want of precise data, the following ISIC branches have been excluded from the analysis: Chilc-.lS6. JKS; 
C~·prus-3S6. 362; Ghana-354, 361; Guatemala-3S4, 3S6, 361; Honduras-384; lndia-3S6; lraq-371; Kenya-371. .172, 3KS; Nigeria-.171, .l!IS; Turkey-.132, 3S6, .161. 3KS; 
Zambia-324, 353, 362, 3n. 38S; Zimbabwc-323. 354, 3!15, 356, .185; Australia-323. 356; France-:122, .190; haly-.122, .11!1, .190; Neth~rland~-.185, .190. 
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Table VII.2. Growth of labour productiYity in manufacturing 

(Percentage) 

Growth ratrs 

Country P~riod Yahtraddnl Employmmt Productivity 

Developing countries 

Argentina 1970-1974 4.5 3.5 1.0 

1974-1981 -1.8 -5.7 4.1 

1970-1981 0.3 -1.9 2.3 

Chile 1971-1974 -0.3 1.0 -1.3 

1974-1979 2.8 -2.6 5.6 

1971-1979 -1.2 -2.4 1.2 

Cyprus 1974-1980 12.5 8.6 3.6 

Ghana 1970-1974 8.7 6.4 2.1 

1974-1975 -3.6 4.8 -8.1 

"70-1975 7.1 6.5 0.6 

Guatemala 1971-1974 6.8 3.9 2.8 

1974-1975 0.7 3.5 -2.7 

1971-1975 5.4 4.0 1.3 

Honduras 1971-1974 4.6 7.1 -2.3 

1974-1975 Q.4 7.8 -6.9 

1971-1975 3.) 7.7 -3.9 

India 1970-1974 2.3 2.9 -U.6 

1974-1978 6.4 4.3 2.0 

1970-1978 4.1 3.8 0.3 

Iraq 1970-1974 8.9 8.5 0.4 

1974-1975 14.3 8.7 5.2 

1970-1975 9.4 7.8 1.5 

Kenya 1970-1974 8.9 10.6 -1.5 

1974-1980 14.6 5.2 8.9 

1970-1980 11.3 6.6 4.4 

Nicaragua 1973-1974 10.9 14.7 -3.3 

1974-1977 6.9 6.1 0.8 

1973-1977 7.6 1.5 0.1 

Nigeria 1970-!974 6.9 9.2 -2.1 

1974-1975 20.6 31.2 -8.1 

1970-1975 7.8 12.0 -3.7 

Panama 1970-1974 5.5 5.1 0.3 

1974-1979 3.4 2.0 1.4 

1970-1979 3.0 2.2 0.8 

Turkey 1970-1974 10.6 7.3 3.1 

1974-1979 5.1 3.9 1.7 

1970-1979 7.9 5.3 2.4 

Zambia 1970-1974 7.3 6.2 I.I 

1974-1975 -4.4 3.2 -7.3 

1970-1975 5.6 6.2 -0.5 

Zimbabwe 1970-1974 9.7 7.9 1.7 

1974-1980 0.2 0.3 -0.1 

1970-1980 2.5 2.6 -0.I 



Employment and productfrit}' within the manufacturing sector 129 

Gro•·tlt rates 

Country Period Value added Emplo.l·mmt Productivity 

Developed market economies 

Australia 1975-1981 1.6 -1.2 2.9 

Finland 1970-1974 6.8 3.2 3.5 

1974-1981 3.8 0.1 3.7 

1970-1981 3.7 0.9 2.8 

France 197G-1974 5.4 1.8 3.5 

1974-1981 1.3 -1.5 2.8 

1970-1981 2.0 -0.5 2.5 

Germany, 1970-1974 2.3 -I.I 3.5 

Federal 1974-1976 0.4 -4.6 5.3 

Republic of 1970-1976 0.9 -2.4 3.4 

Israel 1970-1974 7.7 5.2 2.4 

1974-1981 4.1 1.2 2.9 

1970-1981 5.1 2.1 2.9 

Italy 1970-1974 4.8 2.2 2.5 

1974-1980 3.0 -1.2 4.3 

1970-1980 2.9 -0.0 2.9 

Netherlands 1970-1974 3.5 -2.0 5.1 
1974-1981 1.4 -2.0 3.5 

1970-1981 1.6 -2.l 3.8 

Norway 1970-1974 4.8 0.8 3.9 

1974-1981 -0.3 -0.7 0.4 

1970-1981 I.I -0.1 1.2 

United States 1970-1974 6.1 1.3 4.8 

1974-1980 3.8 1.6 2.2 

1970-1980 3.6 0.8 2.8 

Yugoslavia 1970-1974 8.6 5.2 3.3 

1974-1980 7.2 5.1 2.0 

1970-1980 7.6 5.1 2.4 

Souru: UNIDO data base; information supplied by the Statistical Office of 
the United Nations Secretariat, with estimates by the UNIDO secretariat. 

Nou: For want of precise data, the following ISIC branches have been 
excluded from the: analysis: Chile-JS6, JBS; Cyprus-JS6, J62; Ghana-JS4, J61; 
Guatc:mala-JS4, JS6, J61; Honduras-J84; lndia-JS6; lraq-371; Kenya-J71, 
372, J8S; Nigeria-J71, JBS; Turkc:y-J32, JS6, J61, J8S; Zambia-J24, JSJ. J62, 
372, JBS; Zimbabwe-J2J, JS4, JSS, JS6, JBS; Australia-J23, JS6; France-322, 
J90; ftaly-322, JBI, J90; Netherlands-JBS, J90. 

continued to climb in only a few countries (e.g. Federal Republic of Germany, 
Finland and Italy). In general, growth in manufacturing employment was most 
seriously affected after 1975: in 1980 employment levels in several developed 
market economies were below those in 1970-1974. 

Broad trends in the developing countries and the developed market 
economies are summarized in figures I and II, respectively. In the former 
grouping, MVA grew at a rate of 3.4 per cent per annum in 1970-1978 and 
employment at 3.3 per cent. Productivity gains, therefore, were only a meagre 
0.1 per cent per annum. These relationships were reversed in the developed 
market economies. In the same period, manufacturing output rose at a rate of 
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3.2 per cent per annum. but productivity increased at an estimated 2.7 per cent 
per annum, which meant that employment expanded at a nominal rate of 
0.5 per cent. 

A much clearer picture of productivity patterns can be obtained from the 
figures for specific industrial branches. At this level of analysis, markedly 
different patterns of productivity growth in the two economic groupings can be 
noted. In the developing countries. many branches experienced a decline in 
productivity even when production was expanding. Accordingly, employment 
gains exceeded rates of growth in output in these branches. This relationship 
-which was most frequently observed in the case of food products. beverages, 
tobacco, textiles. paper and paper products and chemicals-may be attributed 
to any of several factors. In most developing countries. growth of output has 
been closely associated with reliance on relatively labour-intensive technologies. 
In several of those countries, many modem large-scale firms have had to curtail 
their plans to increase capacity because of a shortage of the foreign exchange 

figure ·I. Developing countries: growth of MVA (fl.), employment (X) and labour 
productivity (D), 1970-1978° 

(Index: 1970 = /00) 

135 

130 

125 

120 

115 

110 

.. .--·--·-·--..... ,,,.---·-- ............ ,,,,_. ,,,.,.. ...... ~·,,,.,. -·-·-·-a 
~ ..... ~ -- ' / 

........ .--· ., ____ .,,, 
. ......_.-·-

105 

100 

IO-t--~~~...-~~~...-~~~...-~~~...-~~~...-~~~...-~~~..,..~~~, 

1170 1911 1973 1174 1975 1171 1177 1978 

Souru: UNIOO data base; information supplied by the S1a1is1ical Office of the United Nations Scc:rc1aria1, 
with cs1ima1cs by 1he UNIDO scc:rc1aria1. 

0 indices are based on the country sample shown in table A.2of1he appcndi• lo the present c:hapler. 
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Figarr II. D~v~loped mark~t ~conomi~s: growtlt of MV A (Ll). ~mploym~•t (X) OJUI iaboar 
proactirity (D), 1970-I9Br 

(lnde:c: 1970 = 100) 
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S'lurce: UNIDO data base; infonnation supplied by the Statistical Office of the United Nations Secretariat. 
with estimates by the UNIDO secretariat. 

0 Indiccs arc ba:r.cd on the country sample shown in table A.2 of the appendix to the present chapter. 

needed to import capital goods or because of the imposition of higher indirect 
taxes on their products. 

A different type of relationship was also to be observed in certain 
developing countries: in some industrial branches, even declines in production 
were associated with increases in employment. This was frequently the case in 
branches concerned with the production of petroleum and coal; pottery, china 
and earthenware; glass; and professional and scientific instruments. Most often, 
the phenomenon resulted from the fact that the production of large-scale, 
capital-intensive plants was curtailed while that of smaller, labour-intensive 
ones was stepped up to fill the gap. 

Growth patterns such as these are seldom observed in the developed 
market economies. Increases in output have been achieved through gains in 
productivity, resulting in declines in employment levels. In branches where the 
growth of output has slowed, the trend has been accompanied by an even more 
rapid decline in employment. 
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In terms of their implications for the growth of productivity. the possible 
relationships between growth of output and employment are numerous. For 
example, a gain in productivity would result from any one of the following: 

(a) An increase ir. the growth of output associated with a more modest 
one in the growth of employment; 

(b) An increase in the growth of output associated with a contraction in 
the growth of employment; 

(c) A decrease in the growth of output associated with an even greater 
one in the growth of employment. 

Similarly. a decline in productivity could be attributed to: 

( d) An increase in the growth of output associated with a more rapid one 
in employment; 

(e) A decrease in output associated with a more modest one m 
employment; 

(j) A decrease in output associated with an increase in employment. 

In most developing countries. the pattern of growth is similar to (d) above. 
In a smaller number. the results conform to (j). Most developed market 
economies on the other hand exhibit growth patterns similar to (c). Thus, in the 
developing countries industrial progress has generally provided a modest boost 
to employment while in the developed market economies. where it continues to 
be characterized by technological advancement (notwithstanding the slowdown 
in such advancement). it has frequently brought a reduction in employment. 

Trends in rapidly expanding branches of industry 

The significance of these broad trends can be judged in terms of their 
effects on rapidly expanding branches, i.e. branches whose output has 
expanded at rates in excess of the average for the manufacturing sector and which 
account, therefore, for an increasing share in total MVA. Table VII.3 identifies 
the three most rapidly expanding branches in each of the countries covered. 
Among the developing countries, these branches represent a heterogeneous 
group. They include not only branches of light industry such as beverages, 
tobacco, leather. wood and furniture, but also some heavy ones such as iron 
and steel, non-ferrous metals, non-electrical machinery and transport equipment. 

All these branches could be termed "rapidly expanding.. in the period 
1970-1981. Their shares in MV A were nevertheless very small. In only two 
countries, Chile and Cyprus, did the first three leading branches together account 
for more than 15 per cent of total MV A. In three countries, the share was less than 
5 per cent. Furthermore, high rates of growth were not always associated with 
rapid increases in productivity. In many of these branches, growth in output was 
largely due to expansion in employment; moreover, productivity increases were 
only modest. In Panama, for example, output of industrial chemicals increased at 
an annual rate of 13.8 percent. The bulk of this output, however, was due to gains 
in employment rather than productivity. The industry, in fact, accounted for less 
than I per cent of total MV A. 

.. 
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Table VIl.3. Growth treads in most rapidly expanding branches, selected countries and years 

(Percentage) 

Gro•·tlr rorrs 
Slrarr 

Va/11r Prodllc- inMVA 

COllntry· Prriod lndratrial branclr (/SIC) addrd tivit.v in 1975 

Developing countries 

Argentina 1970-1981 Professional and scientific 
equipment (385) 4.0 4.2 0.7 

Non-electrical machinery (382) 2.5 7.2 6.0 

Tobacco (314) 2.1 3.5 0.5 

Total manufacturing (300) 0.3 2.3 

Chile 1971-1979 Non-ferrous metals (372) 6.3 8.5 18.1 

Paper and products (341) 4.4 2.2 3.6 

Tobacco (314) 2.2 10.9 2.9 

Total manufacturing (300) -1.2 1.2 

Cyprus 1974-1980 Footwear (324) 24.S 12.8 5.5 

Leather and fur products (323) 20.5 2.4 1.4 

Other non-metallic mineral 
.. 

products (369) 19.6 9.9 12.4 

Total manufacturing (300) 12.5 3.6 

Ghana 1970-1975 Rubber products (355) 15.5 5.0 2.1 

Beverages (313) 14.5 0.6 I0.2 

Industrial chemicals (351) 14.0 12.9 0.8 

Total manufacturing (300) 7.2 0.6 

Guatemala 1971-1975 Non-ferrous metals (372) 51.4 31.4 0.0 

Iron and steel (371) 21.3 19.2 1.4 

Other non-metallic mineral 
products (369) 14.3 9.3 5.0 

Total manufacturing (300) 5.4 1.4 

Honduras 1971-1975 Furniture and fixtures (332) 12.6 -5.6 1.6 

Non-electrical machinery (382) 10.8 -6.I 0.3 

Rubber products (355) 8.7 -I0.2 1.9 

Total manufacturing (300) 3.4 -3.9 

India 1970-1978 Industrial chemicals (351) 10.4 5.3 7.4 

Wood and cork products (331) 9.60 I0.50 0.10 
Furniture and fixtures (332) 
Total manufacturing (300) 4.1 0.4 

Iraq 1970-1975 Paper and products ( 341) 28.4 -1.5 1.3 

Plastic products (356) 20.9 0.6 0.5 

Transpon equipment (384) 20.3 26.6 4.2 

Total manufacturing (300) 9.4 1.4 

Kenya 1970-1980 Transport equipment (384) 26.4 25.I 7.5 

Plastic products (356) 24.4 11.6 1.4 

Leather and for products (323) 16.0 3.6 0.5 

Total manufacturing (300) 11.3 4.4 

Nicaragua 1973-1977 Transport equipment (384) 20.0 30.9 0.3 

Tobacco (314) 18.I 19.0 4.0 

Furniture and fixtures (332) 16.5 -7.0 0.9 

Total manufacturing (300) 7.6 I 0.0 

Nigeria 1970-1975 Non-electrical machinery (382) 33.5 35.3 0.3 

Non-ferrous metals (372) 29.7 9.9 2.0 

Furniture and fixturell (332) 26.2 12.0 I.I 

Total manufacturing (300) 7.8 -3.7 
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Table Vll.3 (continu~d) 

Gro .. ·tlt ratrs 
Sltarr 

Yalur Protblc- inMY . .f 
Country Pmotl /""1lstrialbr1111clt(/S/C) adtkd tivit}" itr 1975 

Developing countries (continued) 

Panama 1970-1979 Leather and fur products (323) 16.6 10.7 0.4 
Industrial chemicals (351) 13.8 LO 0.8 
Electrical machinery (383) 12.2 4.5 0.6 
Total manufacturing (300) 3.0 0.8 

Turkey 1970-1979 Industrial chemicals (351) 21.l 6.2 5.3 
Non electrical machinery (382) 19.3 9.4 4.8 
Printing and publishing (342) 16.5 15.9 1.4 
Total manufacturing (300) 7.9 2.4 

Zambia 1970-1975 Industrial chemicals (35 I) } Other chemicals (352) 10_56 2.4b IJ.lb 
Rubber products (355) 
Total manufacturing (300) 5.6 -0.5 

Zimbabwe 1970-1980 Other manufactures (390) 6.2 3.7 1.3 ~ 

Beverages (313) 5.1 2.6 7.3 
Footwear (324) 5.6 2.6 2.3 
Total manufacturing (300) 2.5 -0.I 

Developed market economies 

Australia 1975-1981 Industrial chemicals (35 I) 7.9 8.7 2.9 
Professional and scientific ... 

equipment (385) 6.9 8.7 0.9 
Non-ferrous metals (372) 5.6 4.1 3.8 
Total manufacturing (300) 1.6 2.9 

Finland 1970-1981 Iron and steel (371) 9.2 5.8 4.0 
Professional and scientific 

equipment (385) 7.8 0.4 0.6 
Non-electrical machinery (382) 6.1 4.9 11.8 
Total manufacturing (300) 3.7 2.8 

France 1970-1981 Glass (362) 6.1 6.2 1.2 
Electrical machinery (383) 5.9 5.2 8.3 
Plastic products (356) 3.2 2.5 1.6 
Total manufacturing (300) 2.0 2.5 

Germany, 1970-1976 Plastic products (356) 6.8 5.5 1.8 
Federal Electrical machinery (383) 3.3 5.0 11.0 
Republic of Glass (362) 2.8 6.3 0.8 

Total manufacturing (300) 0.9 3.4 

Israel 1970-1981 Transport equipment (384) 8.4 6.8 9.2 
Electrical machinery (383) 8.2 2.5 10.3 
Other chemicals (352) 7.6 -0.3 4.4 
Total manufacturing (300) 5.1 2.9 

Italy 1970-1980 Furniture and fixtures (332) 9.3 9.8 1.8 
Plastic products (356) 8.1 5.2 2.1 
Non-electrical machinery (382) 4.4 3.6 10.5 
Total manufacturing (300) 2.9 2.9 

Netherlands 1970-1981 Beverages (313) 6.3 8.9 2.0 
Plastic products (356) 4.5 5.8 1.3 
Electrical machinery (383) 4.5 5.9 I I. I 
Total manufacturing (300) 1.6 3.8 
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C. ro•·tlt rorrs 
----- S/rarr 
J'a/ur Protlac- in .\ff.of 

Counrr_,. Prriod l""1ts1ria/ branclt f/S/CJ oJJrd lirilJ" in 1975 

Norway 197~1981 Non-electrical machinery (382) 6.0 0.9 9.1 
Non-ferrous metals (372) 4.4 4.1 4.8 
Glass (362) 4.4 1.9 0.5 
Total manufacturing (300) I.I 1.2 

United States 197~1980 Plastic products (356) 9.9 4.0 1.7 
Industrial chemicals ( 351) 5.9 5.6 5.6 
0111er chemicals (352) 5.6 7.3 4.8 
Total manufacturing (300) 3.6 2.8 

Yugoslavia 197~1980 Plastic products (356) 12.6 6.2 1.5 
Petroleum refineries (353) 12.3 10.6 2.0 
Other chemicals (352) 11.3 7.2 3.4 
Total manufacturing (300) 7.6 2.4 

Sof#Tcr: UNIDO data base; information supplied by the Statistical Office ohhc United Nations Secretariat. 
with estimates by the UNIDO secreuriat. 

Norr: For •-ant of precise data. the following ISIC branches ha"-e been excluded from the analysis: Chile-356. 
JIS; Cyprus-JS6. 362; Ghana-JS4. 361; Guatemala-JS4. JS6. 361; Honduras-384; lndia-JS6; lraq-371; 
Kmya-371, 372, JIS; Nigcria-371, JIS; Turtey-JJ2, 356. 361. JIS; Zambia-324. JSJ. 362. 372. 385: 
Zimbabwe-JD, JS4. JSS. 356. 'IS; Australia-323. 356: France-322. J90; ltaly-322. 381. 390; Nether
lands-J8S, 390. 

0 Data on value added for these two branches aR nponed as a combined total in most years. 

bData on value added for these three branches aR nponed as a combined total in most years. 

Three important points should be noted here. First, growth in output and 
productivity usually had only limited consequences for performance in the 
manufacturing sector. owing to the relatively small size of the branches classified 
as rapidly expanding. Second, in countries where per capita income has been 
rising. demand for the goods produced by these branches should have increased 
and, in many cases, led to improvements in technology and productivity. Because 
of the small size of the branches, however, and the frequent absence of strong 
linkages between them and other branches, the diffusion of productivity gains has 
been limited. Third, in a small number of developing countries, efforts to boost 
employment by focusing on specific branches have resulted in a decline in 
productivity. 

Again, the developed market economies present a very different picture. 
While the chemicals, machinery and transport equipment branches were 
frequently to be found among those classified as most rapidly expanding, branches 
manufacturing consumer goods were significant producers in only a few cases.4 In 
most of the countries surveyed, growth in the output of the latter branches was due 
mainly to increases in productivity; employment sometimes declined in absolute 
terms. Although recent gains in productivity are generally below the levels of 
previous years, this component continues to be the primary explanation for 
growth in the manufacturing sector. 

•Examples include furniture and filnures in haly and beverages in the Netherlands. 
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Proactivity tttlllls ill majot illdastri~s 

Labour productivity can also be analysed in terms of the major, or dominant, 
branches of industry. i.e. those accounting for the largest share of total MV A. s 
Table VII.4 illustrates the productivity patterns that emerge when this perspective 
is used. In most developing countries, food products was found to be the dominant 
industrial branch. It accounted for 42 per cent of MV A in Panama, 38 per cent in 
Nicaragua and more than 25 per cent in Guatemala, Honduras and Kenya. In 
several other countries, its share was above 15 per cent. Developing countries in 
which food products is not the dominant branch tend to be dependent on resource 
endowment and the creation of industrial facilities to process available resources. 
Examples of such countries are Chile (non-ferrous metals), Zimbabwe (iron and 
steel) and Iraq (petroleum refining). The dominant branch in each of these 
countries is seldom one of the rapidly expanding ones; as a rule, its share in MV A 
has declined. Estimates of growth in employment and productivity in the 
dominant branches reinforce the observation made earlier that in the developing 
countries expansion in manufacturing has generally been achieved through 
increased employment, but that gains in productivity have not kept pace. 

In the developed market economies. the range of dominant branches is more 
diversified. Food products plays a relatively minor role. The comparatively small 
proportion of MV A accounted for by the dominant branch is a reflection of the 
diversified structure of the manufacturing sector in the economic grouping as a 
whole. Again. the figures in table VII.4 support the observation that for those 
economies productivity gains played the leading role in the growth of 
manufacturing production. The marked differences between the productivity 
patterns of this economic grouping and the developing countries points to the need 
for analysis at a more detailed level. In the case of the developing countries, as 
mentioned earlier. comparatively little is known about small-scale enterprises and 
their contribution to manufacturing output, employment and productivity. This, 
despite the fact that such enterprises account for a large portion of all 
manufacturing in the developing countries. The following section focuses, 
therefore, on recent trends in the field of small-scale manufacturing. 

Small-scale manufacturing in the developing countries 

Manufacturing enterprises in the developing countries fall into three general 
categories: 

(a) Large enterprises using modern technology and located mainly in urban 
areas where infrastructure, manpower and skills are available; 

(b) Modern small- to medium-scale enterprises using intermediate levels of 
technology and located mainly in urban areas; 

(c) Small enterprises and artisan workshops using traditional, or slightly 
more sophisticated, technologies and located in both rural and urban areas. 

~The year 197S was chosen as 1he reference year as ii was common lo all counlries covered in 
1he analysis. 
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More precise definitions of the three categories of enterprise are difficult to 
render as industrial statistics are seldom presented in a form that affords the 
researcher a measure of the size of the enterprise. National data generally refer to 
emerprises in excess of some minimum size. which may be based on number of 
emr.loyees. value of gross output, total investment or investment in fixed assets. 
Thus. most industrial statistics cover the enterprises described in (a) and (b) above. 
but rarely those described in ( c), which are also referred to as the informal sector. 

Despite the general paucity of regularly reported data on the informal sector. 
some developing countries do carry out censuses of manufacturing and tabulate 
the results by extent of employment in the enterprises canvassed. These national 
censuses constituted the main source of the empirical evidence used in the present 
analysis. In general. enterprises with less than 10 employees or persons engaged 
were assumed to represent the informal sector. Exceptions were made in the case 
of Cyprus, Kenya and Mexico, however: for the first two countries. enterprises 
employing up to 19 persons were included and in Mexico up to 14 persons were 
included.6 

The countries for which data were available are listed in table VII.5. which 
also gives the average extent of employment per establishment. It will be seen that. 

Table VII.5. Extent of employment in informal and formal 
sectors of manuf aduring in selected developing countries and areas 

Avuagt numbu of tmploytts 
or ptrsom tngastd 
ptr tstablislrmtnt 

Country or arta Ytar Informal grto,O Formal stctor 

Brazil 1980 4b 56 
Colombia 1979 7b 86 
Cyprus 1972 3c 53 
El Salvador 1977 7d 95 
Hong Kong 1981 4b 49 
Kenya 1976 JC 162 
Mexico 1975 3t 114 
Pakistan 1980 71 144 
Pueno Rico 1977 4f JOB 
Singapore 1978 11 83 
Turkey 1970 21 106 

Sauret: UNIDO data base; information supplied by the Statistical Offace of 
the United Nationas Secretariat, with estimates by the UNI 00 secretariat. 

Nott: Cross-country differences in averse extent of employment would 
result from variations in cut-off points as well as incomplete coverase of the 
informal sector. Some countries' data collection covers only a small pan of the 
informal sector. Colombia, El Salvador and Pakistan are included in this category. 

aunless otherwise specified. the informal sector, as referred to in subsequent 
tables, has the same coverage of establishments as that indicated here, and da1a 
pcnain 10 lhe years shown above. 

bpersons enpged: 1·9. 

'Persons enpged: 1·19. 

dpcrsons enpged: S-9. 

"Persons enppd: 1·14. 

/Employees: 1-9. 

KEmployees: S-9. 

AThe criteria and concepts used are elaborated on in the appendix co the present chapter. 
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although the cut-off point was 9 persons, the average number of employees per 
establishment is very low in the informal sector in almost all the countries 
considered. Thus, the bulk of employment in that sector is accounted for by 
enterprises employing conside1ably fewer than nine persons. 

Many of the characteristics of the informal sector ~re common to all 
developing countries. The sector, for example, usually consists of a large number 
of widely dispersed, labour-intensive enterprises which operate at comparatively 
low levels of labour productivity. The product mix is often distinct from that of 
larger or more modern establishments: as a rule, it consists of low-quality goods 
intended for local consumption. The sector relies heavily on local raw materials, 
skills and hand tools (which results in a low capital-output ratio). Finally, its 
activities are often household-based. 

In the course of economic growth, manufacturing activity, measured in terms 
of size of enterprise, tends to pass through three phases. In the first phase, 
household manufacturing predominates, often providing up to three quarters of 
total manufacturing employment. Two factors weigh heavily in favour of 
household ma.nufacturing. The first is traditional: such manufacturing is not far 
removed from agricultural and other rural forms of economic activity that are 
centred on the household. The second is economic: the introduction of better 
farming techniques, improved varieties of seeds, chemical fertilizers and superior 
irrig~tion facilities has served to raise agricultural output and productivity. This, 
in ~urn, has raised the demand for manufactures, both for consumption and 
r c1pital formation. In this first development phase, increases in demand can be met 
easily by expansion of the informal sub-sector. The fragmented nature of the loc.al 
markets and the general lack of infrastructure render it unfeasible to establish 
large-scale enterprises in rural areas. Household and cottage enterprises are more 
flexible when it come5 to adapting to changes in local supply and demand. 

Table VI I .6 provides some idea of the importance of the informal sector at the 
early phase of development. Two general observations may be made on the basis 
of the figures presented. First, because its operations are relatively labour 
intensive, the sector absorbs the bulk of the manufacturing labour force. Second, 
large differences in the shares of manufacturing employment and value added 
imply wide gaps in labour productivity between the informal and the formal 
sectors. 

In the second development phase, small workshops and factories using 
modern technology and equipment tend to displace household manufacturing. As 
countries pass through this phase, fundamental changes in the composition of 
demand take place which can reduce the importance of the informal sector. For 
example, as incomes rise, demand patterns change in favour of the comparatively 
more sophisticated goods produced by modern technology. Jaggery loses ground 
to refined sugar, food grains to processed food, natural fibres to synthetics, and 
earthenware to glass and plastic. At this point, str1'ctural changes in demand and 
investment may begin to erode the importance of the informal sector. 

Finally, in the third phase, large-scale production begins to dominate, 
sometimes crowding out what remains of phase-one activity and a great 
proportion of phase-two activity. These trends are discernible from table VII. 7. In 
some instances, the decline in the informal sector is a relative one, owing to the fact 
that larger enterprises have grown at a slow pace. In other instances, the decline 
provides an indirect indication that the first phase of industrial development has 

.. 
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Table Vll.6. Distribution of employment and MV A in •ery small and in large-scale 
enterprises. selected de.eloping co•tries 

(Percentage) 

Employment MVA 

Jlery small Larrr-scale Jlerysmall Larre-scale 
Re~ion and countr}· (}"tar} mterprises mtuprisrs mtuprises mtuprists 

Asia 

Iran (Islamic Republic of) ( 1968) 83 17 44 56 
Bangladesh ( 1976--1977) 87 13 45 55 
I ndoncsia ( 1974-1975) 87 13 20 80 
Philippines (1969-1971) 70 30 6 94 
Sri Lanka (1968) 71 29 33 67 

Africa 

Sierra Leone (1974-1975) ~6 4 44 56 
Egypt ( 1966--1967) 33 67 16 84 
Ghana ( 1963) 87 13 39 61 
Somalia (1974) 50 50 40 60 
United Republic of Tanzania (1961-1964) 50-80 50-20 30 70 

Latin America 

Honduras (1975) 98 2 59 41 
Ecuador ( 1974) 78 22 17 83 

Source: M. Allal and E. Chuta ... Conagc industries and handicrafts: some guidelines for employment 
promotion .. (Geneva. International Labour Organisation. 1982). p. 12. 

been completed. In either case, the original number of informal enterprises may be 
reduced to a few producing only ••differentiated products .. such as certain foods, 
garments and handicrafts. These enterprises, which would have only limited 
economies of scale, would cater to a small market. 

In the initial stages of industrial growth, the informal sector has a valuable 
role to play in contributing to employment and the equitable distribution of 
income. Prospects for rural industrialization are furthered when a vigorous 
informal sub-sector is in place. Informal manufacturing activities can also have 
considerable multiplier effects throughout the economy via backward and 
forward linkages. Rural artisans, for example, play an important role in providing 
inputs to agriculture or for the development of rural transport and construction 
systems. In urban areas, informal establishments can constitute a valuable market 
for suppliers in the formal sector. Forward linkages, by contrast, are usually weak; 
the informal sector sells little of its output to the formal sector. 

Certain products from the informal sector enjoy access to major international 
markets and are important earners of foreign exchange. Examples are carpets 
(Islamic Republic of Iran) and straw and wooden goods (Haiti). In most instances, 
however, the sector's products are intended to satisfy the basic needs of the local 
population. Small establishments use indigenous technology to produce cheap, 
unsophisticated goods that will satisfy many of the basic needs of the poor. Thus, 
development of the informal sector in the rural areas can help stem the population 
flow to the urban areas. 

... 
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Table Vll.7. Changes in the informal sector's shares in MV A 

(Percentage) 

Slrauof Slrareof Co~rage of establislrments 
Ct>untry Year MVA Year MVA in tire informal sector ,.·ith: 

Australia 1975 13 1981 3 Less than 4 employees 
Bangladesh 1975 43 1979 18 Less than 5 employees 
Belgium 1970 16 1980 14 Less than 5 employees 
Ethiopia 1971 39 1981 19 Less than 10 employees 
Greece 1970 33 1977 26 less than 10 persons engaged 
Guatemala 1971 39 1978 29 Less than 5 persons engaged 
Honduras 1971 24 1975 20 Less than 5 persons engaged 
India 1970 38 1980 37 Less than 10 employees using 

power or less than 20 not 
using power 

Italy 1970 19 1980 16 Less than 20 persons engaged 
Kenya 1970 22 1978 14 Less than SO employees 
Mauritius 1970 25 1980 21 Less than 10 employees 
Netherlands 1970 18 1979 14 Less than 10 employees 
Pakistan 1970 43 1977 50 Less than 10 employees 
Swaziland 1971 36 1979 31 Less than 10 employees 
Trinidad and Tobago 1974 25 1977 8 Less than 10 persons engaged 
United Republic of Tanzania 1970 39 1974 30 Less than 10 persons engaged 

Source: UNIDO data base; information supplied by the Statistical Office of the United Nations Statistical 
Office. with estimates by the UNIDO secretariat. 

Note: Data for the informal sector were obtained using residuals of MV A from national accounts data and 
MV A from industrial statistics. National accounts. in principle. cover the entire manufacturing sector. while 
industrial statistics pcnain to establishments of size above a given cut-off poim. Because of differences in 
concepts. classifications and methods of valuation. data from the two sources arc not strictly comparable. The 
estimates of shares should therefore be used only as indicators of trends. 

Table VII.8 provides estimates of labour productivity in both the informal 
and the formal sectors. As might be expected, levels of productivity are generally 
low in the informal secto1. In many industrial branches, levels of productivity were 
roughly 50 per cent those of the corresponding branches in the formal sector. In 
some instances, the level was as low as 20 per cent. Although the gap between the 
two sectors is frequently a wide one, this has not always been the <.;ase: levels of 
productivity achieved by firms in the same branch in the two sectors have at times 
been comparable. 

The contrasts between the two sectors can be further examined by con.5idering 
the ratio of value added in the gross value of production (i.e. gross output). Table 
VII.9 provides the relevant data for several developing countries. Within the 
informal sector, large differences in the ratio can be noted between industrial 
branches. In Kenya, for example, the proportion of value added in gross output 
ranged from 6.3 to 34.5 per cent. In Brazil it ranged from 30.3 to 65.3 per cent. The 
differences in ratio are seen to be much smaller, however, when figures for 
branches in the informal sector are compared with corresponding ones in the 
formal sector. In many branches, the ratio attained in the informal sector is the 
higher of the two. There are a number of explanations for this. First, intensive 



141 lnJustry in the 1980s: Struc;ura/ Change and Interdependence 

Table Vll.8. Labour productivity in the informal and 

Hon:~ Kong 
Bra::il Colombia Cypru1 El Safrador 1981 
19110 1979 1971 1977 ((}()fl Hon_,"""'' 

(000 cru::riro1j ({)(}() pt'lOJ) fpounJ1j (Of}() colonr1) Jol/arJJ 

/SIC In- In- In- In- In-
Branch Codr formal Formal formal Formal formal Forn;al formal Formal formal Formal 

Food products 311/2 251 773 179 492 939 I 466 10 16 28 47 
Beverages 313 228 878 318 I 328 I 581 2 884 2 42 25 80 
Tobacco 314 151 I 088 85 I Q93 231 I 9117 99 194 
Textiles 321 404 670 151 462 765 951 6 11 26 37 
Wearing apparel 322 199a 446a 178 185 501 809 7 8 26 31 
Leather products 323 248 442 145 276 937 958 4 11 36 28 
Footwear 324 1n 198 778 899 7 17 30 
Wood products 331 197 477 145 317 840 I 123 6 8 27 39 
Furniture and 

fixtures 332 184 462 158 168 890 995 st 9 27 36 
Paper and 

products 341 388 I 122 160 735 I 038 I 554 23 27 35 
Printing and 

pub:ishing 342 288 821 139 343 I 218 1427 7 24 26 60 
Industrial 

} 24 
chemicals 351 1636 3 607 717 1104 1467 2 783 154 

68 
Other chemical 

products 352 800 I 700 147 678 1216 I 795 24 33 
Petroleum 

refineries 353 2 721 12929 314 
Petroleum and 

coal products 354 630 30 
Rubber products 355 385 904 134 550 I 483 I 267 IO 13 29 29 

Plastic products 356 429 834 221 360 I 3IO I 337 14 16 28 H 
Pottery, china and 

} }31 earthenware 361 111 253 659 I 
Glass products 362 129 685 116 429 I 333 6 12 93 

Non-metal 
products, n.c.c. 369 120 393 I 092 I 823 7 17 

Iron and steel 371} 146 556 II l Non-ferrous 
265 

27 56 

metals 372 
901 82 590 3 000 24 16 J 

Metal products 381 148 323 938 I 081 8 12 28 34 

Machinery n.e.c. 382 428 760 174 347 I 329 I 137 7 14 27 40 

Electrical 
machinery 383 538 I 055 114 426 989 3077 28 25 44 

Transport 
equipment 3114 243 I 097 219 477 889 2 014 16 38 54 

Professional 
385 ~ good5 Jl9 866 167 196 I 211 9 20 20 33 

Other industries 389 J 169 303 883 784 9 9 30 40 

Total 241 885 162 511 869 I 591 9 19 27 37 

.'iouru: UNIDO data base; information supplied by the Sratistical Office of the United Nations Secretariat. with 

a1ncludes ISIC 324. 
h1ncludes only lubricating oils. 
<"Includes melal furniture. 
d1ncludin1 establishments with IO to 19 employees. 
"Establishments with 20 and more employen. 
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formal sectors. selected countries and areas and years 

Singapore 
Kenra .'ltexico Pakistan Puerto Rico 1978 Turl.:n 
19l6 1975 1980 1977 ((J()O Singapore l97ri 

(shillings) (000 pesos) (0{)0 rupees) (()(}()dollars) dollars) (fHlfl lrraI1 

In- In- In- In- In- In-
formal Formal formal Formal foimal Formal formal Formal formal Formal formal f;,,mal 

672 2 044 31 103 74 111 16 16 8 21 14 46 

514 3 859 47 185 125 136 43 52 7 31 18 106 
26 464 291 4 34 32 80 

I 843 622 37 86 28 27 9 16 8 12 14 30 
685 693 37 54 26 60 8 8 6 7 9a 25° 

l 603 951 36 91 45 67 7 9 6 10 9 30 , 24 52 37 45 10 9 6 8 
332 426 29 55 19 45 9 12 9 18 10 30 

523 794 28 68 18 50 me 11c 8 9 12 22 

450 2 317 51 144 38 51 14d 15" 7 14 17 61 

I 062 I 334 55 Ill 25 26 10 18 IO 17 15 54 

67 2 922 200 202 20 125 9 51 1 
I 9 54 28 61 

I J 105 184 102 96 38 112 I ., 835 3 891 

} J 113b 418h 700 72d 58e 
255 2 003 

182 165 282 182 95d 42e 

433 2 435 64 182 18 49 l 17 25 
9 18 13 56 

856 I 571 64 102 28 44 I 12 13 

} I 333 I 090 IO 73 8 29 I } 10 32 

} 12 
59 109 21 30 

f 
19 21 40 

266 2 321 24 138 20 145 II 31 

\ 
80 211 18 63 } 815 I 400 23 31 12 so 34 97 

( 168 IS7 13 26 
) 37 102 20 30 14 i8 II 18 II 37 

750 2 200 51 127 IS 37 13 40 II 21 II 56 

730 I 415 64 IOI 15 60 16 27 8 17 14 39 

508 608 51 119 20 31 13 25 16 26 II 27 

69 112 33 30 27 -.8 8 15 I 
15 52 

I 363 786 38 76 32 36 15 20 8 14 f 
688 I S43 37 121 36 64 IS 28 9 21 12 SC 

e\1ima1c~ by the IJNIDO secretariat. 
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Table Vll.9. Ratio of nlue added to gross output in the 

Brazil Colombia Cyprus El Salvador Hontr Kontr 
1980 1979 1971 1977 19/li 

/SIC In- In- In- In- In-
Brllllclr Cotk formal Formal formal Formal formal Formal formal Formal formal Formal 

Food products 31112 30.J 29.6 23.7 25.7 23.8 28.3 40.1 30.6 29.2 21.8 
Beverages 313 46.0 47.I 52.7 67.4 38.2 51.7 9.9 69.2 18.2 31.0 
Tobacco 314 41.2 51.4 41.3 71.J 42.9 38.6 73.2 29.3 
Textiles 321 35.4 40.9 43.6 52.3 36.6 46.7 33.1 41.2 36.2 21.0 
Wearing apparel 322 38.8a 52.2a 35.6 45.2 42.0 39.9 37.1 56.2 45.3 29.3 
Leather products 323 34.I 39.3 39.6 37.0 27.I 38.0 42.9 46.1 31.2 19.5 
Footwear 324 43.1 47.6 46.1 43.8 32.7 34.1 33.0 
Wood products 331 56.3 54.1 32.2 54.6 48.3 33.6 49.6 65.6 29.1 19.4 
Furniture and 

fixtures 332 50.8 49.6 58.6 55.3 53.5 52.6 56.8 53.2 42.4 33.9 
Paper and 

products 341 45.8 46.1 50.8 38.8 34.3 24.2 43.2 25.5 22.8 
Printing and 

publishing 342 61.5 66.3 50.3 53.l 58.4 54.1 64.3 55.0 39.0 38.8 
Industrial 

chemicals 351 36.2 31.1 65.6 42.5 36.7 62.I 53.5 24.4 23.7 
Other chemical 

products 352 52.6 53.8 45.8 48.8 42.3 35.9 62.5 55.5 
Petroleum 

refineries 353 56.2 28.0 8.7 
Petroleum and 

coal products 354 24.0 12.7 
Rubber products 355 45.6 34.5 37.3 43.7 50.1 41.9 55.5 54.0 33.4 31.1 
Plastic products 356 46.4 49.3 47.6 38.9 41.1 40.4 52.4 51.0 30.0 31.4 
Pottery, china and 

}M.7 earthenware 361 60.1 59.4 85.3 25.0 63~} 311 Glass products 362 56.2 54.I 51.4 80.0 69.4 19.5 
Non-metal 

products, n.e.c. 369 53.6 49.6 58.9 54.3 64.1 48.7 
Iron and steel 371 'I 53.5 49.1 27.9} 
Non-ferrous 

34.2 
30.1 18.I 

metals 372 f 41.4 54.2 44.5 22.7 59.2 23.6 
Metal products 381 37.8 45.3 48.I 34.9 55.6 49.3 33.8 31.4 
Machinery n.e.c. 382 65.3 54.6 48.7 46.9 53.4 53.5 67.7 52.6 37.3 31.5 
Electrical 

machinery 383 51.5 SO.I 28.3 47.6 65.3 45.1 46.9 29.9 23.4 
Transport 

equipment 384 56.5 39.4 34.4 32.2 56.0 70.9 60.5 53.0 54.1 
Professional 

} 57.1 goods 385 62.0 39.7 52.2 62.2 80.2 71.2 21.8 16.3 
Other industries 389 50.1 55.5 44.2 38.4 44.2 53.0 35.6 27.2 

Total 42.0 40.7 35.3 43.7 40.9 40.0 47.6 42.7 34.7 25.8 

Source: UNIDO data base; information supplied by the Statistical Office of the United Nations ~ecretariat, with 

Otnc:ludes ISIC 324. 

htncludes only lubricating oils. 

C!nclude5 metal furniture. 

dtnc:ludes establishments with 10 to 19 employee5. 

er:stablishments with 20 and more employees. 
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informal and formal sectors, selected coamtries and areas and years 

Ke1u·a Mt:cico Pakistan PutrtoRico Singaport Turkti: 
I9l6 1975 1980 1977 1978 1970 

In- In- In-- In- In- In-
formal Formal formal Formal formal Formal formal Formal formal Formal formal Formal 

9.8 17.3 32.I 26.1 23.6 33.0 42.3 24.2 30.0 16.8 23.1 27.1 

f 44.9 
37.9 47.3 52.5 52.7 30.8 60.9 20.6 39.6 38.0 65.0 

f 19.6 5U 61.5 78.5 30.6 57.0 24.0 58.6 
14.5 27.3 37.6 41.6 15.0 26.4 45.4 57.0 28.8 32.7 26.0 38.6 
23.3 22.5 40.5 37.3 28.2 41.9 50.6 47.4 34.0 32.6 39_1a 29.2a 

l 23.9 
39.7 40.4 22.1 25.6 9.8 50.3 20.4 26.3 31.2 27.6 

j 14.2 
52.3 40.8 30.2 40.8 48.2 40.8 26.0 36.3 

8.7 30.1 46.7 45.8 31.4 39.4 40.3 45.5 33.4 32.8 30.4 36.0 

19.8 22.8 49.8 39.2 35.5 52.6 52.5C 54.2C 31.6 37.5 33.4 34.6 

9.8 29.3 37.6 34.3 32.8 38.3 39.6d 30.7t 23.1 34.2 21.5 54.7 

24.7 30.4 48.4 47.0 49.1 38.6 54.6 73.6 46.1 50.8 44.6 53.8 

10.2 31.5 28.8 35.8 27.6 48.3 26.9 24.2 } 29.3 49.7 18.9 46.5 

}···· 
33.9 42.1 43.2 41.8 62.6 74.~ 

11.4 

= }oo.s Jm 33.ob 32.9" 15.8 44_gd 6.4<' 

49.9 33.4 28.1 30.4 92.6d 31.2t 
34.5 32.7 42.4 46.4 33.3 35.2 l 60.4 62.J 

28.9 1.5 34.2 43.8 
16.2 27.4 39.7 40.6 20.3 39.1 j 34.9 34.I 

} 9.2 31.0 63.3 55.0 36.4 54.4 } } 24.3 50.4 l 53.9 51.6 27.7 49.3 41.8 44.9 

j 
31.8 55.1 

10.8 35.8 51.4 46.4 54.5 62.0 40.8 32.4 

}27.9 
28.5 35.9 22.7 34.6 } 52.0 53.1 32.8 42.3 23.6 49.6 

21.7 46.6 25.8 36.4 24.6 
47.9 44.7 20.2 33.3 46.5 39.2 35.1 35.I 33.2 38.3 

24.6 23.1 55.5 48.7 30.6 34.6 50.3 53.4 44.0 47.3 36.8 44.8 

12.3 33.5 41.5 46.0 33.2 37.5 56.1 56.3 47.4 31.9 35.7 38.0 

7.2 40.8 42.9 30.4 34.7 29.2 15.9 59.0 38.1 47.7 52.5 36.7 

52.7 48.2 50.4 38.0 71.7 62.9 54.9 52.I } 19.3 49.2 
6.3 23.1 52.3 50.3 47.1 34.8 39.9 37.9 31.0 29.8 

13.8 22.0 38.7 38.1 24.7 34.1 47.1 40.J 34.8 25.4 31.0 44.7 

estimates by the UNIDO secretariat. 
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processing of raw materials may lead to a high proportion of value added in the 
gross output of producers of handicrafts such as carpets. embroidered textiles. 
toys. earthenware, woven baskets, hand-made wooden furniture and many other 
wood products. In the manufacture of many of these products, the cost of raw 
materials constitutes a comparatively small portion of the total value of 
production (i.e. gross output). For this reason, the share of value added in gross 
output tends to be comparatively high. Second, a high ratio can be a statistical 
artifact. This is the case, for example. when many enterprises are engaged in 
subcon!racting. In .. jobwork .. forms of subcontracting, most raw materials are 
purchased by the principal and then provided to the subcontractor, without 
transfer of ownership. In such instances, the output of the subcontractor excludes 
the cost of the materials received by hill' from the principal. Value added, 
therefore, accounts for the bulk of gross output. Engineering goods and wearing 
apparel provide examples of products to which this practice is common. In 
developing countries, certain food items-e.g. flour, rice and milled oil-are also 
produced through a ••jobwork" form of subcontracting. 

Among the factors that determine the size of the informal sector are the 
availability oflocal raw materials (especially agricultural), the size of the domestic 
market, and the national development strategies. Thus, the sub-sector tends to be 
most extensive in countries that have large populations as well as a comparatively 
large agricultural sector. In India, Indonesia, Pakistan and Turkey, for example, 
the informal sector accounts for 40 to 50 per cent of manufacturing employment, 
although its share in MV A is low. The size of the informal sector, however, 
whether measured in terms of employment or value added, varies among 
industrial branches. Informal activities tend to be of major importance in 
branches such as food products, wearing apparel, leather and footwear, wood 
products, furniture, non-metallic mineral products and metal products. Firms in 
these branches cater to the consumpti,m needs of low-income buyers or serve as 
suppliers of capital goods to other informal operations in the fields of agriculture, 
construction or transport. 

In many respects, the informal sector is well suited to the socio-economic 
structure of the developing countries-yet many of those countries have 
concentrated their efforts on promoting medium- and large-scale enterprises. 
Countries seeking to achieve an effective balance between the two sectors must 
bear tv. ,) points in mind. 

First, large-scale enterprises tend to rely on imported technologies and skills 
and to concentrate on the production of goods that cannot be afforded by the 
majority of the domestic population. They also tend to be located in urban centres, 
leaving large parts of the country industrially backward, with low incomes and 
rampant unemployment. This notwithstanding, the resources and policies 
employed to foster industrial progress rften focus exclusively on the development 
of medium- and large-scale enterprises. In many instances, the resultant socio
economic imbalances and heavy influx of population from the undeveloped rural 
areas to the industrial centres has raised unprecedented problems. 

Second, whereas the promotion of industrialization through small-scale and 
household production can be a desirable strategy, it must be backed up by special 
programmes aimed at providing technical, financial and managerial assistance. 
Ultimately, the informal sector could be transformed so as to undertake a range of 
industrial activities to complement those carried out by the formal sector. In the 
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initial stages of development. however. the role of small production units should 
not be considered purely in terms of economics (such as the optimal use of 
production factors): their social aspects must also be considered. 

Productivity trends in European members of the Council 
for Mutual Economic Assistance 1 

For two decades following the Second World War, output growth in all 
European members of the Council for Mutual Economic Assistance (CMEA
Europe) was particularly high by international standards. Increased productivity 
was the major explanation for this growth. but expansion in employment also 
played an important role. Productivity growth, in its turn. had been stimulated 
by high rates of capital accumulation and investment and by the movement of 
the labour force away from agriculture to industry. Industrial growth was the 
primary determinant of the pace of economic advancement in all member 
countries. 

The industrial sector's share in total net material product (NMP) has 
increased sharply during the past three decades and now accounts for about 
50 per cent (an unweighted average) of NMP in CMEA-Europe.8 This. coupled 
with the fact that growth in agriculture has been only moderate, largely 
explains the close relationship between industrial performance and overall 
economic growth. Table VII.10 shows rates of growth in total NMP for the 
period 1961-1983. Although recent rates are below those reported for 1961-1975, 
the figures for several countries-notably Bulgaria, German Democratic Republic 
and USSR-continue to be high by international standards. 

In most instances, rates of industrial growth have slightly exceeded those 
for total NMP in the period under review. Thus. measures to spur industrial 
growth, whether through improvements in productivity or expansion in 
employment, have important consequences for overall economic performance 
in CMEA-Europe. 

Since data on industrial output and productivity in CMEA-Europe are 
compiled by the statistical offices of the countries concerned in terms of the 
gross value of output, this concept provides a statistical basis for analysis. A 
comparable analysis, based on the net value of output, would also be 
informative, but the relevant data are not easily obtainable. Table VII.I I 
shows, nevertheless, that in recent years, growth in both net and gross output, 
in the case of the total economy, has been nearly identical. Slight differences 
can be seen when industry alone is looked at. These differences, which would 
be greater if specific branches of industry were compared, reflect, among other 
things, changes in real terms (e.g. in material input per unit of output), the 
impact of relative prices, and the effect of double-deflation procedures. 

1Bulgaria, Czech<>'>lovakia, German Democratic Republic, Hungary, Poland. Romania and 
USSR together account for lhe bulk of industrial activity by lhe centrally planned economics. 
Cuba, Mongolia and Vici Nam arc also members of the CMEA. bul their share in its indus1rial 
outpul is relatively low. 

•The pcrccn1agc shares in 19113 were: Bulgaria, SS. I; C1cchoslovakia. 62.0: German 
Dc1nocra1ic Republic, 68.S; Hungary, 45.J; Poland. SO.O; Romania. 60.8; and USSR, 46.4. 
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Table VII.JO. CMEA-Europe: growth rates of ad material prodact• 

(Ptrctntagt) 

P/1111/or 
Countr_v 1961-1970 1971-1975 1976-1980 1911 1981 /WfJ /9lll-/9BJ 1911-1915 

Bulgaria 7.8 7.8 6.1 5.0 4.3 3.0 4.1 3.7 
Czechoslovakia 4.4 5.5 3.7 -0.l 0.2 2.2 0.8 2.0-2.6 
German Democratic 

Republic 4.4 5.4 4.2 4.8 2.5 4.4 3.9 5.1 
Hungary 5.5 6.5 3.2 2.5 2.6 0.4 1.8 2.7-3.2 
Poland 6.1 9.8 1.2 -12.0 -5.5 6.0 -3.8 
Romania 8.4 11.4 7.3 2.2 2.6 3.4 2.7 7.1 
USSR 7.2 5.7 4.3 3.3 4.0 4.2 3.8 3.4 

Sourer: Z.. Roman ... Productivity trends in CMEA countries-. consultant paper. as compiled from 
Statisticlrrskij rzlrrtodlrik stran-clrlmov Sovrta Elrkonomiclrrskoj Vzaimopomoslri 1984 C Moscow. 1984); Statisticlrrski 
godisnik na Narodna Rrpublika Bolgarija 1984 (Sofia, 1984); Statistickti rocmka Crskoslovmski Socialisticki 
Rrpubliky 1984 (Prague. 1984); Statistisclrrs Jalrrbuclr 1984 drr Drutsclren Dmrokratisclrm Rrpublik (Berlin. 1984); 
Statisztikai ivkonyv /98J (Budapest. 1984), Rocznik statyst_vczny 1984 (Warsaw. 1984); Anuand statistic al 
Rrpublicii Socialista Romania 1983 (Bucarcst. 1984); ftl11rodnot' klrozjajstvo SSR 11 /98J p-: Statisticlrrskij 
rzhrgodnik (Moscow. 1984) and Economic Survq of Euro:Jr in 1931 (United Nations publication. Sales 
No. E.84.11.E.1). 

a All figures arc compound rates of growth. 

Table VIl.11. Ratio of the growth indices of net and gross output 
in 1976-1910 

Country 

Bulgaria 
Czechoslovakia 
German Democratic Republic 
Hungary 
Poland 
Romania 
USSR 

Sourer: Sec rablc VII.JO. 

Total rconomy 

1.01 
1.01 
1.00 
1.01 

0.99 
1.00 

Industry 

1.06 
0.94 
1.01 
I.OJ 
0.90 
0.99 
!.02 

With regard to the growth of labour productivity in industry, unweighted 
averages for the period 1961-1970 indicate that roughly one third of the growth 
of industrial production can be attributed to an increase in employment, with 
the remaining two thirds being explained by productivity gains. During the first 
half of the 1970s, the growth impetus attributable to improvements in 
productivity was significant. Only one quarter of industrial growth in that 
period can be explained by increases in e'11ployment: the remainder was due to 
productivity. This relationship has cor.tinued in recent years. Table Vll.12 
shows rates of growth in industrial labour productivity throughout the period 
1961-1983. In CM EA-Europe, as in other parts of the world, rates of growth in 
labour productivity have been lower in recent years. In a very broad sense, this 
development can be attributed to changing demographic conditions, the 
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Table Vll.12. CMEA-Euope: growtlt rates of illdllStrial labotlr prod.ctiYit~ 

(Pucnttt1Kt) 

1961- 1971- 1916- 1911-
c-ay 1910 1915 1916 19n 1971 1979 llJIO 1911 1911 1911 llJIO 1911 

Bulgaria 6.9 6.7 6.S 6.6 6.2 4.1 2.7 3.0 3.8 3.0 S.3 3.3 
Czechoslovakia 4.S 6.0 S.I S.I 4.4 3.1 2.7 1.8 0.6 2.3 4.0 1.6 
German Democtatic 

Republic S.7 S.4 S.3 4.5 4.3 4.0 4.4 3.8 2.S 3.S 4.S 3.3 
Hungary 4.3 6.3 s.s 6.7 4.9 4.6 0.7 S.O 4.S 3.1 4.5 4.2 
Poland s.o 7.6 8.9 S.I 4.9 2.8 -10.6 2.7 7.S 4.3 -0.I 
Romania 1.S 6.4 8.4 8.8 6.1 S.7 4.2 2.0 1.4 0.8 6.7 1.3 
USSR S.2 6.0 3.3 4.0 3.6 2.4 2.6 2.S 1.9 3.S 3.3 2.6 

Sourer: See uble Vll.10. 
0 AH figures are compound rales or growth. labour productivity is measured by gross value or output per 

employee. 

emphasis placed on the development of other economic sectors, and a 
slowdown of the movement of the labour force from agrirulture to industry. 
Bulgaria and Romania led CMEA-Europe in the growth of industrial labour 
productivity during the 1960s, and again after 1975. Annual rates of growth in 
smaller countries of the group fluctuated throughout most of this period. In the 
USSR, however, they were between 3 and 4 per cent per annum in 1976-1980. 
They averaged 2.6 per cent in 1981-1983. 

Productivity trends in industrial branches 

Productivity performance in individual industrial branches can be examined 
on the basis of CM[A data for State-owned enterprises and co-operatives, 
classified by industry.9 Several features of the data should be noted, however. 
First, as index numbers measuring growth and productivity are expressed at 
constant prices they do not reflect the impact of changes in relative prices. This 
applies, in particular, to gains or losses resulting from changes in terms-of
trade, whether generated by external factors or internal, structural ones. 
Second, labour inputs, when measured by number of employees, do not reflect 
changes in working hours. Since the work week in all CMEA countries has 
recently been reduced, adjusting the figures accordingly would reveal somewhat 
higher productivity growth rates. Finally, in assessing productivity trends, it is 
important to bear in mind that economic policies, as a rule, follow multiple 
goals, some of which may involve economic or industrial considerations that 
take precedence over productivity growth. (Some of these considerations are 
addressed later in the present chapter.) 

'Differences between these data and those quoted in the previous section arc negligible as far 
as growth rates arc concerned. The share of the "state-owned al'ld co-operatives industry" in the 
total gross output of industry in 1982 was 100 per cent both in Clcchoslovakia and the USSR. 
Elsewhere in CM EA-Europe, the figure ranged between 97 and 100 per cent. 
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Table VII.13 gives unweighted average growth rates. by industrial 
branch.10 for CMEA-Europe. Figures for individual branches show a com
paratively wide variation amor.g countries. A prominent feature is the generally 
high rate of productivity growth recorded in the engineering and metalworking 
branch. In Bulgaria. Czechoslovakia. German Democratic Republic and USSR. 
the growth of labour productivity in this branch has outstripped that of all 
other branches; and it is among the highest in all other countries. In view of the 
fact that engineering and metalworking typically accounts for the largest 
portion of NMP generated within industry. productivity trends in this branch 
are of special significance. At the other end of the spectrum. energy-related 
branches (electricity and heating and fuels). followed by food processing. have 
generally recorded comparatively low rates of productivity growth. Finally, 
with few exceptions, labour productivity in branches regarded as part of heavy 
industry (e.g. ferrous and non-ferrous metallurgy. chemicals and rubber, as well 
as engineering and metalworking) has tended to grow more rapidly than that in 
branches of light industry. 

When trends in labour productivity were examined from a longer-term 
perspecti\•e (1961-19'()), rates of growth were found to be most stable in light 
industries such as te<tiles, leather and footwear, clothing and food processing. 
Conversely, trends were most volatile in energy-intensive branches such as 
fuels, chemicals and rubber, electricity and heating. This characteristic, which is 
also common to many non-CMEA countries, may be attributed to the relative 
changes in price and investment patterns which occurred during the 1970s. 

Table Vll.13. Productivity growth rates for 1976-1983, by branches• 

Grrma11 
Cuc/ro- Drmocratic 

Bra11c/1 Bulgaria J/ovakia Republic Hungary Pola11d Roma11ia C'ISR 

Electricity and heating o.s 3.1 2.9 4.8 1.4 -2.0 1.9 
Fuels 1.6 0.3 3.3 2.1 -0.7 -2.0 0.7 
Ferrous metallurgy 4.1 1.6 3.0 1.9 5.0 1.0 
Non-ferrous metallurgy 1.0 4.8 3.4 I.I 2.0 
Engineering and metal working 7.7 4.9 5.5· 4.8 4.2 6.8 5.7 
Chemicals and rubber 5.1 3.8 4.0 7.3 3.9 4.0 4.1 
Construction materii..ls 5.1 2.7 1.2 3.8 1.2 5.3 1.9 
Wood and wood processing 4.6 4.0 2.8 5.3 4.5 5.3 2.3 
Pulp and paper 0.1 3.0 3.9 5.6 3.0 4.7 2.1 
Glass and china 3.9 4.0 3.7 5.7 7.1 6.4 4.4 
Textiles 4.8 3.4 4.4 4.3 2.7 6.9 2.1 
Clothing 2.2 3.8 4.7 2.6 2.9 5.1 3.4 
Leather and footwear 3.0 2.8 4.2 1.5 3.5 5.7 2.7 
Printing 6.3 3.6 1.5 6.6 9.2 3.5 
Food processing 3.4 2.2 I.I 3.3 0.7 4.8 1.9 
Total industry 4.5 3.2 4.1 4.5 2.5 5.5 3.0 

Sourer: See 1able Vll.10. 

a All fi1ures are wmpound rain of srowth. 

'"Calculated using CMEA statistics and the CMEA classification of branches. The lauer 
differs from the ISIC, ;,,,,, a/ia. by covering mining and manufacturing activities which contribute 
lo the same final products. 
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Finally, in the engineering and metal products branch, which in 1983 accounted 
for roughly 30 per cent of the industrial output of CMEA-Europe, rates of 
growth in productivity decreased slightly after 1975. 

Because engineering and metalworking accounts for 25-40 per cent of total 
industrial employmem in CMEA-Europe, its productivity performance is 
considered here in more detail. During the period 1961-1975, productivity gains 
for that branch ranged between 6 and 9 per cent per annum, compared to 
between 5 and 7 per cent for total industry. In 197~1983, they averaged 5.7 per 
cent (ranging from 4 to 7 per cent in individual countries), compared to 3.9 per 
cent for total industry. The effects of demand and supply are evident among the 
factors contributing to these trends. In panicular, a lower share of investment 
in construction, coupled with a higher share of equipment in the composition 
of investment, have served to boost growth in output and productivity. 
Conversely, the worldwide slowdown in economic growth has had a depressing 
effect on investment in general. It has brought about a reduction in Jemand for 
the machinery and equipment produced by the branch, as well as a reduction in 
investment in the branch itself. 

Technological improvements in engineering and metalworking receive high 
priority in CMEA-Europe. Progress has been promoted through licensing and 
know-how agreements as well as through imports of capital goods and efforts 
to accelerate the pace of technological development. In the German Democratic 
Republic and the USSR, and more recently in Czechoslovakia, Hungary and 
other countries, ambitious plans and programmes for automation and the 
increased use of robots have been introduced. Simultaneously, areas of co
operation in the field of design technology have been strengthened. 

Increased specialization is seen as another means of accelerating the 
growth r ·e of productivity in engineering and metalworking. This approach is 
expected to reduce bottlenecks in the supply of standard parts and components, 
improve co-operation among enterprises, and encourage flexibility in manage
ment and organization. Finally, intra-CMEA trade in this branch involves 
more than 1,000 types of products being traded through bilateral or 
multilateral agreements. Initially, these agreements were concerned with final 
products, but they have gradually expanded to include intermediate products, 
parts and components. 

With respect to productivity trends, the proposition that productivity 
increases most when output increases most (known as Verdoorn's law) would 
seem to apply for CM EA-Europe. Table VII.14 shows the statistical relationship 
between productivity and other variables. Correlation coefficients calculated 
from data on the yearly changes in 1976-1983 for all seven countries of 

Table Vll.14. Correlation coefficients of yearly changes in 
industrial productivity and other variables, 1976-1913 

N't mo,,riol Toto/ 
prod11<t inv,stm,nt 

Net material product 0. 7701 
Total investments I 
Industrial output 
Industrial productivity 

Indus trio/ 
output 

0.8S23 
0.8019 

I 

Industrial 
produ<tivity 

0.7177 
0.7084 
0.8913 

I 
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CMEA-Europe reveal a close relationship between industrial output and 
industrial productivity. 11 A slightly weaker association can also be observed 
between annual changes in total investment and industrial output. 

While these statistical results do not confirm the line of causation between 
the variables examined, they do reflect the impact of common factors which 
explain changes in the variables concerned. This point is better illustrated when 
the growth of output is considered in terms of its two major components: 
change in employment and change in labour productivity. Change in output 
can be seen in the same light as change in productivity, but ~hange in 
employment must be examined separately. Growth in employment usually has 
a positive effect on productivity: either directly, through its contribution to the 
growth of output (thus permitting greater possibilities to achieve economies of 
scale), or indirectly, through its encouragement of investment and the creation 
of new places in the work force. National employmf.nt policies and the skill 
levels of new employees play an important role in this regard. The most rapid 
inflow of workers from other sectors (e.g. agriculture) to industry occurred in 
the 1950s and 1960s. The rate of growth of industrial employment was 
somewhat slower in the 1970s. This change in the employment pattern could 
have been taken to mean that the growth of labour productivity in industry was 
slower; but employee skills overall had risen, and this should have had a 
positive effect on productivity growth. 

Foreign trade is among those factors which simultaneously influence the 
growth of productivity and output in CMEA-Europe. Trade within the group 
itself is vital to each member country. The share of such trade in the total 
foreign trade of CMEA-Europe varies between 50 and 75 per cent. Based as it 
is on an iterative process of information exchange involving planned targets 
and long-term agreements, intra-CMEA trade facilitates the drafting and co
ordination of national plans. Trade with the rest of the world is also important 
to the group. In the conduct of such trade, the transfer of technology and other 
economic and political considerations are taken into account. The USSR 
accounts for about 45 per cent of the total foreign trade of CMEA-Europe. 
Gauged in terms of total population or NMP, however, foreign trade has much 
greater significance for the other six member countries. 

Foreign trade turnover increased throughout CMEA-Europe from 1961 
until 1980, when, as in the other economic groupings, it decelerated. This 
meant, in some cases, a contraction in the absolute level of trade. In the USSR, 
however, it meant only a lower rate of growth. Indeed, that country maintained 
a favourable foreign trade balance throughout the period 1978-1983 when, for 
CMEA-Europe in general, it was often negative. The expansion of foreign 
economic relations has provided a major stimulus to the industrial deveiopment 
of CMEA-Europe: technological progress has been made, skills have been 
improved, and economies of scale have been achieved. 

Table VII.IS shows recent growth rates for investment, both in the 
industrial sector and economy-wide. Changes in the rate have an impact on 
productivity by altering demand for output as well as the amount of capital 
available per worker. Generally speaking, industrial investment has grown 
more raoidlv than total investment. (This is particularly true for the smaller 

11 A similar exercise, using data for industrial branches, yielded comparable. but slightly 
lower. correlation coefficients. 

.. 
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Table VII.IS. CMEA-Europe: growth rates of industrial and 
total inYestments• 

(Percentage) 

Country 

Bulgaria 
Czecho.c;lovakia 
German Democratic Republic 
Hungary 
Poland 
Romania 
USSR 

Sourer: See table VII.JO. 

lndus"ial invtstmrnt Total in,-rstmrnts 
1976-19/JJ I976-19SJ 

5.6 4.3 
1.8 1.0 
4.1 1.9 
0.9 0.3 

-9.0 -5.2 
4.8 4.2 
3.8 3.7 

0 All figures arc compound rates of growth. 
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countries of CMEA-Europe where it has boosted productivity gains relative to 
gains in other sectors.) Although investment is important to the acquisition of 
new technology, improvements or innovations in products and processes can be 
implemented without it. In CMEA-Europe, planners and other experts pay 
considerable attention to ensuring the most effective allocation of resources and 
selection of projects, as well as fast and economic implementation. In the field 
of R and D, close links exist between fundamental and applied r~search and 
practical application. The importance of improvements in product quality and 
value added is emphasized. 

The changes that took place in the structure of industrial production in the 
late 1970s and early 1980s had only a slight impact on productivity trends. One 
reason for this was that structural change, rather than being dominated by 
shifts of an inter-industry nature, consisted primarily of intra-industry 
adjustments. 12 The direct effect of the structural change on productivity in 
1976-1983, moreover, was minor, because the positive and negative shifts in the 
shares of industrial branches with above-average or below-average growth rates 
or relative levels of productivity tended to counterbalance each other. 

Finally, the modification of industrial development strategies can also 
contribute to changes in productivity. In the CMEA countries, such modification 
occurs through planning, management and organization, both at the macro 
(national) and the micro (enterprise) level. E.lch country employs such means, 
but it may have different orientations and priorities. Hungary, Bulgaria and 
Poland have introduced several reform measu:es. The USSR plans reforms that 
go beyond upgrading the organization of work. Czechoslovakia and the 
German Democratic Republic stress the efficiency of large industrial complexes 
(Kombinats). Romania has introduced a number of new elements into the 
management of its enterprises. Although the effects of these steps cannot be 
quantified, most analysts see them as leading to increased productivity. 

In conclusion, some acceleration in productivity growth in CMEA-Europe 
1s anticipated in the short-term, for several reasons. First, growth in four 

12 ln particular. an increase in the 5harc: of engineering and metalworking. as well as chemicals 
and rubber. was coupled with a decrease in the: share: of food processing and textiles. 

-
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countries (Czechoslovakia. German Democratic Republic. Poland. USSR) was 
higher in 1983 than in 1982 and forecast to rise again in 1984. Second. the 
external financial position of the CMEA countries has improved in recent 
years. thus reducing constraints on growth stemming from balance-of-payments 
and liquidity problems. Third, the recovery that would seem to be taking place 
in parts of the world economy should boost exports from CMEA countries. 
Fourth, the slowdown in the growth of human resources in several CMEA 
countries will mean that increases in productivity will assume added significance 
in the future. Fifth. improvements being made in the CMEA's system of 
economic guidance and co-operation should lead to accelerated growth in 
productivity. Finally. the five-year plans (1986-1990) elaborated for each 
country stress the intensification \lf production processes designed to lead to 
higher levels of labour productivity as well as savings in materials and energy. 

APPENDIX 

MEASURING PRODUCTIVITY 

Labour productivity is defined as production per unit of labour input. The most 
appropriate measures to use in studying it would be either net value added at factor cost 
or the contribution to net domestic product at factor cost. These measures avoid the 
distortions that might arise from different ways of treating indirect taxes, subsidies and 
the depreciation of fixed assets. Depreciation, however, is an artificial component which 
many countries, especially developing ones, find it difficult to estimate realistically
particularly when constant prices are being used. In view of this situation, a gross 
concept of production, that is, the contribution of the branch or industry to GDP. was 
used in the present analysis. 

Like production, labour inputs can also be measured in several ways. The best and 
most consistent measure to use in estimating operative productivity is the average 
number of hours worked. Again, however, some countries do not record such data. 
Indeed, some do not even keep data on the average number of days worked. Thus. the 
only measures of labour input that are readily available for many countries are: average 
number of persons engaged and average number of employees. The first of these 
measures is to be preferred as it provides a more realistic estimate of productivity in 
manufacturing at the household and cottage levels. As paid workers constitute only a 
small proportion of the aclual labour force involved in such manufacturing. labour 
inputs would be underestimated if they were based on the averag~ number of employees. 
In addition to these considerations, the data compiled by various countries differ in 
terms of concept, classification and coverage of establishment. though, by and large. 
internationally accepted definitions are followed. Some of the variations in country 
reporting practices are reviewed below. 

Coverage of small-scale esrahlishmenrs 
In compi!ing industrial statistics, many countries apply a cut-off point-a level, 

defined in terms of employment, gross output or physical capital, below which 
establishments are not counted. The cut-off point may differ from one country to 
another and it may change in the course of time. For countries where the cut-off points 
for value added and employment data differ, 1ealistic estimates of productivity cannot 
be computed." 

"For this reason, Belgium, Denmark, Dominican Republic, Ivory Coast. Jamaica. Mexico 
and Peru are not covered in the present analysis. 

... 
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Distortions arising from the fact that a country may alter its cut-off points in 
different years can. however, be dealt with by dividing the period studied into two or 
more sub-periods with consistent cut-off points. In the present analysis. this has been 
done in the case of Australia. Federal Republic of Germany. Indonesia aPd Tunisia. The 
problem of data availability was not completely solved by these adjustments. however. 
In some instances. simply for want of data on value added or employment. estimates of 
productivity could not be made.b The 52 countries (33 developing countries and 
19 developed market economies) selected for the analysis are lasted in table A.I. together 
with a brief description of their cut-off points. 

Table A.1. Initial sample of countries selected for productivity study 

Counrr}" or area Period Cut-off poinr 

Developing countries 

Argentina 1970-1981 All establishments 
Bangladesh 1970-1979 Registered establishments with 10 or more workers 
Bolivia 1975-1979 Enterprises with capital of 50.000 pesos or more 
Brazil 1975-1978 5 or more persons engaged 
Chile 1971-1979 50 or more persons engaged 
Colombia 1971-1980 JO or more persons engaged 
Cyprus 1974-1980 All establishments 
Ecuador 1970-1979 7 or more persons engaged 
Egypt 1970-1977 JO or more persons engaged 
El Salvador 1970-1978 5 or more r-crsons engaged 
Ethiopia 1971-1981 JO or more persons engaged 
Fiji 1970-1979 All establishments employing paid workers 
Ghana 1970-1975 30 or more persons engaged 
Guatemala 1971-1975 5 or more persons engaged 
P.onduras 1971-1975 Registered establishments with 5 or more persons 

engaged 
Hong Kong 1973-1981 All establishments 
India 1970-1978 10 or more workers using power or 20 or more 

workers not using power 
Indonesia 1970-1980 JO or more persons engaged (1970-1974), 20 or 

more persons engaged ( 1975-1980) 
Iraq 1970-1975 I 0 or more employees 
Kenya 1970-1980 50 or more employees 
Madagascar 1970-1978 All establishments 
Nicaragua 1973-1977 All establishments 
Nigeria 1970-1975 l 0 or more persons engaged 
Panama 1970-1979 5 or more persons engaged 
Republic of Korea 1970-1980 5 or more persons engaged 
Singapore 1970-1981 10 or more persons engaged 
Syrian Arab Republic 1970-1980 All establishments 
Tunisia 1970-1980 5 or more employees (1970-1976), 10 or more 

employees ( 1977-1980) 
Turkey 1970-1979 All public and private enterprises with JO or more 

persons engaged 
Uruguay 1970-1979 All establishments 
Venezuela 1970-1~79 S or more persons engaged 
Zambia 1970-1975 1 or more employees 
Zimbabwe 1970-1980 All establishments 

h)n some cases. data for two or more industrial branches \/ere reported as one. combined, 
observation. When data for value added and employment coulJ not be matched, the branches 
concerned were omitted from the study. 
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COU/ftry or aru 

Australia 

Austria 
Finland 
France 
Germany, Federal Republic of 

Greece 

Israel 
Italy 
Japan 
Netherlands 
New Zealand 
Norway 
South Africa 
Spain 
Sweden 
Switzerland 
United Kingdom 
United States 
Yugoslavia 

Value added 

Industry in the 1980s: Structural Change and lnurdependence 

Table A.1 (continued) 

Pmod C111-o/f poin1 

Developed market economies 

1970-1981 

1970-1980 
1970-1981 
1970-1981 
1970-1981 

1970-1977 

1970-1981 
1970-1980 
1970-1980 
1970-1981 
1970-1980 
1970-1981 
1972-1979 
1970-1977 
1970-1981 
1970-1981 
1970-1980 
1970-1980 
1970-1980 

All establishments (1970-1974), 4 or more 
employ~ (1975-1981) 

20 or more persons engaged 
5 or more persons engaged 
All establishments 
IO or more persons engaged (1970-1976), 20 or 

more persons engaged (1977-1981) 
IO or more personsengaged(l970-1973, 1976-1977), 

all establishments (1974-1975) 
5 or more persons engaged 
20 or more persons engaged 
All establishments 
IO or more employees 
2 or more persons engaged 
5 or more persons engaged 
All private establishments 
All establishments 
5 or more persons engaged 
6 or more workers 
All establishments 
I or more employees 
All enterprises in socialist sector 

Data on value added-in current prices and expressed in national currencies-are 
compiled by the Statistical Offi{'.e nf the United Nations. For studies concerned with 
trends over a period of time, however, it is necessary to express value added in constant 
prices Moreover, international comparisons of value added data should be carried out 
using a common currency. such as the United States dollar. The UNIDO data base used 
in this analysis includes an index of industrial production (1975 = 100) compiled at the 
3-digit level of the ISIC. The first step in developing the data was to derive a set of base 
year weights for 1975 from the original data To obtain 3-digit-level data for value 
added in constant prices for the entire period 1970-1981, these weights were used in 
conjunction with the indexes of industrial production. The implicit assumption was 
made that the basic data used in computing the production index were in conformity 
with the employment data compiled by the Statistical Office. In most cases, the cut-off 
point for the collection of current industrial statistics is identical to that for the coverage 
of establishments which furnish the data used in developing the production index. In 
some countries, however. the cut-off point for current industrial statistics is based on 
range of employment. In India, for example, it is 10 or more persons engaged, and using 
power-or 20 or more. and not using power. By contrast, the data used in developing 
the index are derived from figures for establishments with plant and machinery valued at 
one million rupees or more.'" In the absence of additional information, it is difficult to 
determine the extent to which the two sets of data (or groups of establishments) will 
experience similar trends over time. For obvious reasons, the assumplion should be 
realistic for most counlries and industrial branches; it should not be expected to vitialc 
the estimate~ of productivity. 

1'Rcccn1ly revised IO 2 million. 
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Differences in value added concepts should also be noted. Some countries use a 
.. census value added" concept, while others use a ••national accounts" one (i.e. the 
contribution of the manufacturing sector to net or gross domestic product). In either 
case, value added may be expre!.Sed in factor or in producers' prices, where the 
difference between the two valuations results from the treatment of indirect taxes and 
subsidies. Similarly, some countries may ignore work in progress when computing value 
added while others may take account of it. Such variations in country practices make 
international comparisons difficult. Ideally, the figures should be uniformly adjusted to 
a national accounting con:ept of net value added, expressed at factor prices. In the 
present case, however, the information necessary to make such an adjustment was not 
available. That notwithstanding, it was possible to minimize certain statistical 
shortcomings resulting from the differences in valuation practices. For example, the 
estimates of value added in constant prices were obtained by using the 1975 base weights 
in conjunction with pi.xiuction indexei. for 1970-1981. The effects of different ways of 
treating depreciation, indirect taxes and subsidies were greatly reduced as the estimates 
covered a period of 11 years. Even in highly specific types of productivity studies (c:.g. 
inter-branch), or in international studies covering a particular year, the results are not 
likely to be too far off the mark when this method is used. 

Employmer:: 

It has been suggested earlier that ··number of persons engaged" is a better indic.ator 
of labour inputs than "number of employees". For the present analysis, however, the 
UNIDO statisticians have focused primarily on measuring the "number of employees" 
and on making refinements and adjustments, as necessary, to the data for this variable. 
The reason for this is that an examination of the data for the two variables revealed that 
because of the varying cut-off points used by the countries concerned. the differences 
between the two were not significant, even at the 3-digit level of ISIC. Thus, for the 
computation of productivity estimates, "number of employees" data were· used 
whenever data for the alternative variable were not available or were incomplete. The 
nature of the data used is seen from table A.2. Employment data have other drawbacks 

Table A.2. Oat& used to compute productivity 

Period 
stluud Basis of Valuation 

Country for study employment concept Cut·o// point 

Developing countries 

Argentina 1970-1981 EM NA All establishments 
Chile 1971-1979 EM pp SO or more PE 
Cyprus 1974-1980 EM pp All establishments 
Ghana 1970-197S PE pp 30 or more PE 
Guatemala 1971-197S PE pp Sor more PE 
Honduras 1971-197S PE pp Registered establishments with Sor more PE 
India 1970-1978 PE FV JO or more PE using power or 20 or more 

PE not using power 
Iraq 1970-197S EM0 FV JO or more EM 
Kenya 1970-1980 PE FV SO or more EM 
Nicaragua 1973-1977 EM pp All establishments 
Nigeria 1970-197S EM pp 10 or more PE 
Panama 1970-l<J79 EM pp Sor more PE 
Turkey 1970-1979 EMh pp All public and private enterprises with 10 

or more PE 
Zambia 1970-197S EM PP I or more EM 
Zimbabwe 1970-1980 EM FV All establishments 



158 Industry in the 1980s: Structural Change and Interdependence 

Table A.2 (continued) 

Period 
s~lec1ed Basis of Va/ua1ion 

Coun1ry for s1udy employmenl concepl Cui-off poin1 

Australia 1975-1981 
Finland 197~1981 

France 197~1981 

Germany, Federal 
Republic o! 197~1976 

Israel 197~1981 

Italy 197~1980 
Netherlands • 97~1981 
Norway 197~1981 

United States 197~198G 

Yugoslavia 197~1980 

K~y: EM = Employees 
PE = Persons engaged 
FV = Factor values 
PP = Produi:ers· prices 

Developed market economies 

EM FV 4ormorc EM 
EM FV 5 or more PE 
EM pp All establishments 

EM pp IO or more PE 
EM pp 5 or more PE 
Pd NA 20 or more PE 
EM FV IO or more EM 
EM NA 5 or more PE 
EM FV 1 or more EM 
PE NA All enterprises in socialist sector 

NA = Information regarding valuation concept not av;1ilable 

aPE. 1976. 

bPE. 1977 + 1978. 

which had also to be borne in mind. These concern the definitions used by different 
countries when collecting employment statistics. Some of these definitions are given 
below. 

I. Emp/oym'!nt refers to a single day (generally the last one). or a single pay 
period, in a reference year. There are slight variations on this. Some countries. for 
example, have chosen the last day or last pay period in other months of the year. 
Countries a11~ areas belonging to this category include: Austria, Belgium. Brazil, 
Colombia, Ecuador, El Salvador, Hong Kong, Ireland, Japan, Madagascar, Malaysia. 
New Zealand, Portugal, Singapore, South Africa. Spain, Sri Lanka, Sweden, Switzer
land, Tunisia and United Kingdom. 

It is doubtful whether estimates of productivity based on value added for the whole 
year and employment for a single day or pay period can lend themselves to useful 
analysis, particularly when they relate to industrial branches that have a strong seasonal 
charact.er in their patterns of production and employment. In other industrial branches, 
such estimates may, at best, merely indicate the direction that trends are taking. In these 
instances, erratic fluctuations must be eliminated by computing average productivity 
over a suitable range of years. 

2. Employment refers to an average of a series of observations spanning an entire 
reference year. Here, again, practices vary. India, for example, gathers data on average 
daily employment and on this basis computes the annual average. Other countries 
compile employment figures for a single day or a single pay period during each month 
of the year, and from these derive an annual figure. Such countries include Argentina. 
Australia, Canada, Cyprus, Finland, France, Germany, Federal Republic of, Ghana, 
Greece, Guyana, India, Italy, Mexico, Netherlands, Nicaragua, Norway, Republic of 
Korea, Turkey, Yugoslavia and Zimbabwe. These countries provide the most useful data 
for computing productivity. 
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3. Annual employment refers to an average figure derived on the basis of a single 
day or a single pay period in each quarter of a reference year. Countries using this 
method include: Barbados, Chile. Denmark, Israel, Nigeria, Panama. Philippines and 
United States. These countries' estimates of average annual employment, though not 
ideal, can be used in computing productivity.d 

4. Average employment refers to an average worked out by a country using its own 
specific method. Kenya. for example, records employment on the first and the last day 
of a reference year and the annual figure is taken to be the average of the two. In 
Zambia, annual average employment is based on figures for the last day of June and the 
last day of December. 

5. Scope of employment also refers to an average figure. In calculating it. some 
countries include temporary employees, while others do not-in the same way that some 
countries treat apprentices as employees while others do not. Some countries, moreover, 
restrict the scope of employment by excluding unpaid family workers from data on 
"number of persons engaged". It would be by no means impossible to adjust the data to 
take account of these variations, but in any event it is unlikely that the variations would 
mean significant distortions in the overall figures. 

After careful consideration of the various methods used to compute figures for 
annual average employment, the researchers concerned decided to confine the analysis 
to the following 25 countries: Argentina, Australia, Chile. Cyprus, Finland, France, 
Germany. Federal Republic of, Ghana, Guatemala, Honduras. India, Iraq, Israel, Italy, 
Kenya. Netherlands, Nicaragua, Nigeria, Norway, Panama, Turkey, United States, 
Yugoslavia, Zambia and Zimbabwe. 

dfor the purposes of the analysis which is the subject of the present chapter, Guatemala and 
Honduras arc regarded as belonging to this group. Those countries' employment figures refer 10 

averages durinis :i reference year, but the basis of averaging is not known. It is asi;umcd that their 
annual averages have been worked out on the basis of four quarterly figures. 



VIII 
Skill intensity in manufacturing: 
trends in developed and developing countries 

THE possibility that new technologies might demand high levels of skill in the 
manufacture of products hitherto manufactured using unskilled labour is a 
cause of concern among producers in the developing countries, as such a 
development could erode the comparative advantage they currently enjoy in 
this respect. It is against this backdrop that, in the present chapter, the skill 
intensity of the manufacturing industries is examined. Recent literature 
concerning skill intensity and its significance in terms of trade. growth and 
development is surveyed. Methods of measuring skill intensity are then 
considered, in light of the quality of the relevant data available. and a statistical 
comparison is made of skill intensity in 26 industrial branches. in developed 
and developing countries, in two time frames ( 1970-1971 and 1979-1980). The 
chapter concludes with a review of industries that are either contracting or 
expanding. and with an analysis of the most detailed level of industrial data 
available: ISIC 4-digit. 

No major shifts in factor requirements were noted during the periods 
considered. In the developed market economies. the fastest-growing industries 
tended to be relatively intensive in their requirements of skill and physical 
capital (plant infrastructure, including machinery). In the developing countries. 
the opposite was the case. Although the comparison shows a relatively stable 
picture, a close look at the experiences of individual industries reveals notable 
differences. These differences suggest the need for careful monitoring of the 
technological changes that may alter factor (particularly skill) requirements in 
production. 

Skill intensity in trade, growth and development 

Many studies have demonstrated that skill intensity is often a more 
determining factor in trade between developing and developed countries than 
physical capital. This is particularly true in the case of trade in manufactures. 
which implies that skills are a more scarce and less mobile factor of production 
than physical capital.' Further support for this proposition is found in studies 

1See, for eicample, W. H. Branson and N. Monoyios, "factor inputs in U.S. trade", Journal of 
International EconomicJ, vol. 7, 1977, pp. 111-131; H. Forstner, "The changing pa11ern of 
international trade in manufactures: a logit analysis", WeltwirtJrhaji/icheJ Arrhiv, vol. 120, 1984, 
pp. 1-17; S. Hirsch, "Capital or technology? Confronting the neo-factor proportions and neo
tcchnology accounts of international trade", Welt11imrhaftlicheJ Archi1'. vol 110, 1974, pp. 535-563; 
D. B. Keesing, "Labor skills and comparative advantage''. American Economic Review, vol. 56, 
1966, Papers and Proceedings, pp. 249-251!, and "Labor skills and the structure of trade in 

I fl/ 
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which show that expansion in physical capital and in the labour force explain 
only a portion of total growth, leaving a substantial residual to be attributed to 
technological advancement and the intensification of skill. 2 

Given the ~xisting pattern of comparative advantage, the developing 
countries, which are relatively ill-endowed in terms of skills, might be expected 
to concentrate their efforts on the production and export of manufactures 
requiring only modest inputs of skilled labour. If, however, those countries are 
to diversify the composition of their manufacturing production and exports, 
and benefit from technological innovations, they must build up their 
endowments of human skills. Most technological innovations originate in 
developed countries where the cost of unskilled labour is relatively high, but 
where physical capital and skilled labour are abundant. The innovations 
therefore are mainly physical-capital intensive and skill intensive. On the whole, 
they have a labour-saving bias, that is, they rely less on unskilled labour and 
more on physical capital supported by a small, highly skilled, work force. 3 In 
some production processes, the scope for this substitution can be so great as to 
cause factor intensity reversals. This means that production processes which 
hitherto required only heavy inputs of unskilled labour may be transformed 
into processes that are relatively intensive in their use of both physical capital 
and skills. 

The manufacture of products using .. old" labour-intensive technologies is 
still feasible in many cases-particularly in heavily populated, low-wage 
developing countries-and firms operating along these lines can often maintain 
their international competitiveness. Nevertheless, the productivity differential 
resulting from technological innovation can also be of such magnitude that 
those firms will lose their comparative advantage to firms in high-wage 
countries using new technology.4 In this context, studies of relative factor 
intensity have not revealed significant differences between developed and 
developing countries. On the whole, the same industries are found to be either 
physical-capital intensive or skill intensive in both groupings.~ 

manufactures", The Open Economy. P. B. Kenen and R. Lawrence, eds. (New York. Columbia 
University Press, 1968), pp. 3-18; P. B. Kencn, "Skills, human capital and comparative advantage", 
Education. Income and Human Capital, W. L. Hansen, ed., (New York, Columbia University Press, 
1970). pp. 195-230; H. Wachrer, "Wage rates, labor skills. and United States foreign trade", The 
Open Economy, P. B. Kenan and R. Lawrence. eds. (New York, Columbia University Press, 1968). 

2See E. F. Denison, Accounting for United States Economic Gro11:th 1929-1969 (Washington, 
D.C., The Brookings Institution, 1963) and R. Solow, "Technical change and the aggregate 
production function", Revie11: of Economics and Statistics, vol. 39, 1957, pp. 312-320. 

'Sec, for example, M. Mcrhav, Technological Dependence. Monopoly and Growth (Oxford. 
Pergamon Press, 1969). 

'Furthermore, even if an innovation in the developed countries docs not erode the 
comparative advantage of the d.:veloping countries in a certain product, ii gives the former 
countries an edge in absolute advantage, i.e. they obtain the same output for less inpu1. 

1 An early comparison showed the relative factor intensities of the United Stares, the United 
Kingdom, Japan and India 10 be close. See H. B. Lary, Jmport.f of Manufactures from I.e.u 
Developed Countrie.f (New York, Columbia University Press. 1968). When the original data for the 
United Stales (which pertained 10 1965) were compared with data for 1976, no major changes in 
relative factor intensity were found. See H. D. Tuong and A. Years. "On factor proportions as a 
guide 10 the future composition of developing country exports". Journal of /Jevrlopmrnt f.'conomin, 
vol. 7. 1980. pp. 521-539. 

.. 
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Despite this finding. three recent developments may radically alter factor 
usage. The first is the emergence of a number of developing countries as major 
exporters of a variety of manufactures. thereby exerting significant competitive 
pressure on world markets. The pressure is probably greatest in the case of 
products which of tradition are labour-intensive in their manufacture. The 
switch to labour-saving innovation has been hastened by the fact that wages 
paid to unskilled labour are increasing rapidly in most of the developed market 
economies. The second development is the rise in energy prices. which has 
made numerol.ls technical innovations economically feasible and led to major 
changes in production processes. The third development is the improvement 
that has taken place in information and control systems and in the design of 
industrial robots following the revolution in semi-conductor technology. 

The introduction of radically new techniques with concomitant implications 
for factor requirements may not extend beyond a limited number of product 
lines, but other stimuli-response patterns can also lead to shifts. Changes in 
factor usage in a given industry, for instance, may reflect changes in the 
prod4ct mix. Or, as a response to increased international competition, 
countries may trim their product lines or areas of specialization and 
concentrate exclusively on those in which they enjoy a comparative advantage.6 

In any event, when major factor-intensity changes occur in certain industries, 
the implications for the developing countries are significant. 

In the most rudimentary sense, a country's comparative advantage shifts 
towards greater utilization of physical capital and/or skills when the rate of net 
investment exceeds the growth of the work force (leaving aside for the moment 
specific industries' production levels, factor content or commodity trade 
composition). Prior to investment, capital may be regarded as a malleable, 
homogeneous input, since investible funds can be used for the production (or 
import) of capital goods or for the upgrading of skills. Once the investment is 
made, however, physical capital is no longer malleable but fixed and sector
specific. 

As with rates of investment in different sectors, the proportions of 
investment allocated to physical capital and the development of skills help to 
determine the future pattern of comparative advantage. In order to build up a 
diversified manufacturing sector, the developing countries must acquire 
diversified skills. Even when capital goods embodying new techno!ogies are 
imported, lack of the skills needed to use or operate them efficiently can 
constitute a serious bottleneck. It might not be realistic in the case of most 
developing countries to aspire to the production and export of a wide range of 
skill-intensive goods, but this does not preclude the need for them to acquire 
sophisticated skills in specific fields of manufacturing. 

By planning investment, countries can influence their future pattern of 
comparative advantage, within a range determined by their own productive 
capacities and their ability to raise investible funds. At the same time-and 
probably more important-they must formulate far-reaching policies for 
manpower planning, including formal education and training. In this context, 

•11 is held, for e"ample, 1ha1 lhe developed markel economies, faced wilh s1rong compclilion 
from lhe developing counlries, have managed to regain comparative advanlage in the manufacture 
of cerlain 1n1ile products. Although this claim is not well documented, !here appears lo be 
evidence of increased speciali1.a1ion, automa1i1.ation and ou1ward processing. 
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monitoring the technological innovations that can alter factor requirements. 
and in particular skill requirements. is seen to be essential. Moreover. a clear 
awareness of changes in production technology is as valuable as market 
research when it comes to avoiding costly mistakes in investment (e.g. 
undertaking unwieldy projects with long gestation periods). 

Measuring skill intensity 

Basically. the income or value added generated by any productive activity 
can be attributed to the physical capital and labour force employed. Since 
labour inputs represent both rudimentary labom services and the application of 
special skills. the share of wages in value addet! may be regarded as consisting 
of two components: compensatior. for unskilled labour and returns to skills 
acquired through education and training. Expressed in other terms. the 
difference between the wage of an unskilled labourer and that of a skilled 
labourer represents returns to skills acquired. To the extent, therefore. that 
differences in wage levels reflect differences in productive skill levels, an 
industry paying a relatively high wage may be regarded as one that is relatively 
skill intensive. Similarly, except in the absence of excessive profits, the relative 
level of the non-wage component of value added per employee reflects an 
industry's intensity in physical capital. Finally, total value added per employee, 
the standard measure of productivity, can be interpreted as a combined 
measure of the usage of both physical capital and skills. 7 

Measuring factor intensity according to each input's contribution to total 
value added has several shortcomings.8 As in the case of differences in skill 
requirements, the varying degrees of hardship associated with different 
occupations affect wage levels. The most prominent distortions, however, may 
stem from non-competitive market characteristics. When excessive profits exist 
for an unduly long period, over-estimation of the contribution of physical 
capital can result. Again, employees in some industries have greater bargaining 
power than those in other industries; the result is relative wage levels that may 
not reflect differences in skill levels. Institutional differences among industries 
and countries can also limit the usefulness of the measure. Finally, international 
comparisons of relative factor intensity in different industries may suffer from 
problems that are mainly statistical in nature. These may arise from differences 
in the product mixes of specific industries in different countries and can be 
pronounced when the aggregation level of industry data is high. Despite these 
shortcomings, a number of empirical studies have found that wages per 

'Use of this aggregation in economic analysis was first suggested by J. Bhagwati "The pure 
theory of international trade", Economic Journal, vol. 74, 1964, pp. 17-26, and P. B. Kenen in 
"Nature, capital and trade", Journal of Political Economy, vol. 73, 1965, pp. 437-470. The practice 
was followed in several empirical studies. More recently, the conditioni; under which factors of 
production can be aggregated in economic analysis have been investigated by E. R. Berndt and 
L. R. Christensen, "The internal structure of functional relationships: separability, substi1u1ion and 
aggregation", Review of Economic Studies, vol. 40, 1973, pp. 403-4!0. 

'These shortcomings are treated in greater detail in Lary, op. cit .• a comprehensive iu.idy 
which uses this measure of factor intensity. 
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employee provide a reasonably accurate proxy for the skill intensity of 
industries in many countries.9 

Several points should be noted with regard to data sources and statistical 
issues. For one, although skill intensity was analysed at the industrial branch 
level, two branches-professional and scientific equipment; photographic and 
optical goods and other manufactures-were excluded from consideration 
because their product mixes tend to differ significantly from country to 
country. The countries included in the analysis were limited to 18. These 
included 12 developed market economies and 6 developing countries for which 
data on value added, wages and number of employees were available for 1970 
or 1971, and 1979 or 1980, and which were active in 26 industrial branches 
examined (see table VIll.1). 10 

The main variables in the analysis were: (a) wages per employee, used as a 
measure of skill intensity; (b) non-wage value added per employee, regarded as 
a measure of physical capital intensity; and ( c) total value added per employee. 
Whenever data were available, two-year averages (1970-1971 and 1979-1980) 
were calculated in order to reduce the impact of cyclical factors. 11 The resultant 
measures (or ratios) for each industrial branch were then converted into 
industry rankings for each country. Finally, unweighted averages of rankings 
for the developed market economies and the developing countries were 
derived.12 

Comparing skill intensity 

The figure summarizes the results of a comparison of average factor intensity 
rankings in the developing countries and the developed market economies.1 3 

The comparisons are made in terms of intensity measures of skill, physical 
capital and both, for 1970-1971 and 1979-1980. The three are found to be 
closely associated in each instance. The similarities among the rankings for 
countries in the same economic grouping, between developing countries and 
developed market economies, and between the two time frames suggest that a 
uniform pattern of factor usage prevails within the manufacturing sector. That 
impression musr, however, be qualified, in view of the strong correlation that 

9See, for example, Lary, op. cit. 
10 A number of developing countries had to be excluded also because their employment figures 

pertained to "persons engaged". which includes unpaid family members and active owners. Data 
for the 18 countries covered contain some statistical discrepancies, namely. differences in the 
definition of minimum size of establishment and value added (see table VIII. I). While most 
developed market economies measure value added at factor value (which excludes indirect taxes bur 
includes subsidies to production). most developing countries use producers' prices (which include 
indirect taxes but exclude subsidies). Data for Norway met the criteria for inclusion in the country 
sample, but had to be omitted becam~e of an apparent change in the valuation concept used 
between the two periods under consideration. 

11 The ratios were first calculated for individual years; averages for 1970-1971 and 1979-1980 
were then determined. 

1i1n establishing group averages, transformation of national data into rankings circumvents 
the problem of exchange-rate conversions. 

11 Using a standard measure of comparison: the Spearman rank order correlarion coefficient. 
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Table VIII.I. Data coYerage of 26 industrial branches in 18 countries, using as variables 
value added, wages and number of employees• 

Mi11im"m sizt of 
man,,facrurill1 tsrabli:slrmmt. 

by ""mbtr of tmploytrs 

Cou111ry 1970-1971 1979-19/JO Va/,,arion conupr 

Developed market economits 

Australia l 4 Factor ~alues 
Austria l (20)b l (20)b Producers• prices 
Canada l l Fl'ctor values 
Denmark 6C M Factor values 
Finland 5 5 Factor values 
Germany. Federal Republic of lOt 20! Producers· prices 
Italy 20 20 Unspecified 
Japan I l U nspccificd 
Netherlands I If Factor values 
Sweden 5 5 Factor values 
United Kir.gdom I l Factor values 
United States l l Factor values 

Devtloping countries 

Chile 10 (SO)b lO (50)b.g Producers· prices 
Colombia 5 ( IO)b.h 5 ( lO)b Producers' prices 
Malaysia 5 5i Factor values 
Philippines 5 lK Producers' prices 
Republic of Korea 5 5 Producers' prices 
Turkey l ( IO)b I ( IO)b Producers' prices 

So,,rce: UNIDO data base. with information supplied by the Statistical Office of the United Nauons 
Secretariat and estimates by the UNIDO secretariat. 

llThe countries are all those for which value added, wages and number of employees were reported-m 
could be estimated-for all 26 3-digit ISIC branches in the time-frames considered. Norway met these criteria. but 
was excluded because of an apparent change in the valuation concept used between the two periods. 

bAdjustments made by the UNIDO secretariat to increase the coverage of data; figures in parentheses 
represent the minimum size of establishment covered in the national source. 

coata for 1970 include some small establishments not covered in 1971. 

dfor 1979-1980, value added figures refer only to establishments with 20 or more employees. 

t'Oata for 1970-1971 exclude handicraft industries and non-industrial activities. 

fData pertain only to 1979 and include handicraft industries and non-industrial activities. 
fData for 1979 only. 

ho:ua for 1970 (national sources considered) cover establishments with S or more employees. 

ioa1a are for 1979 only and cover some rslablishments with less than S employees. 

exists between the measures of skill intensity and physical capital intensity (a 
mixture of two phenomena: an economic fact and an effect related to the 
inaccuracy of the proxies used). 

In 1970-1971 the correspondence in industry rankings according to skill 
intensity in the two groups of countries was very close: a rank correlation 
coefficient of 0.87. By 1979-1980, it had become even closer: 0.94. Table VIII.2 
shows the position of the 26 industrial branches surveyed, by decreasing level of 
skill intensity, at the beginning of the 1970s. It also shows the average rankings 
and the coefficient of variation (standard deviation divided by the mean) within 



Spur111•11 rMk artier cornl•tio11 coefficients between average rankings (in value added, wage.T and non-wage value added per employee) In 
26 i11d•strial branches in 12 developed market economies and 6 developing countries, 1970-1971 and 1979-1980" 

I 
DEVELOPED 
MARKET 
ECONOMIES 

0.91 

I 
DEVELOPING 
COUNTRIES I 

1970-1971 

Total value added 
per employee -------0.96--------t 

1979-1980 

Total value added 
per employee 

0.82 0.98 0.98 0.85 
/ 

Wages 
per employee 

0.,87 

-
Wages 

per employee 

0.86 

" / 

~ ~ Non·wage value ~ O. 72 added per employee · 0.96 
Non·wage value 

added per employee 0.79 Wages 
per employee 

0.95 

0.90 0.89 0.94 

0.94 

0.85 Non·wage value 
added per employee 0.97 Non·wage value 

added per employee 0.94~r ~~~~yee 

1.00 0.99 0.95 

Total value added 
per employee 

t---------0.97--------t Total value added 
per employee 

5.>11rce: UNIDO data base. See also iable VIII. I. 

"The 26 branches cover all manufacturing at the ISIC 3-digit level, with the exception of ISIC' 385 and 390. The I!! countries are lisled in 1able VIII. I. 
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Table Vlll.2 T"·enty-six industrial branches ranked by decreasing level of skill intensity in 12 developed market economies and 6 developing 
countries, 1970-1971" 

Dew..toprd market eco11omies Dei•e/oping countrie.r - Decua.fing 
• .fwrage 1fl•erage order of 
ra11king rank mg difference 

(coefficient (coefficient in avera,:;; 
/SIC l11dustrial bra11ch o/ \'OriationJ /SIC Industrial brunch of 1•ariatiun) /SIC lmlu.11ria/ branch rank in 

~ 

353 Petroleum refineries 1.08 353 Petroleum refineries 1.00 361 Potter/, china and 7.42 
@-
!::: 

(0.27) (0.00) earthenware ·~ ., 
351 Industrial chemicals 3.67 351 Industrial chemicals 4.17 352 Otl'i;;r chemicals 3.92 ~· 

(0.39) (0.67) 
... 
~ 

3 371 Iron and steel 5.75 352 Other chemicals 4.67 314 Tobacco 3.17 ... 
(0.56) (0.44) ~ 

4 372 Non-ferrous metals 7.00 372 Non-ferrous metals 5.00 321 Textiles 3.00 ~ 
(0.50) (0.74) ~ 

5 384 Transpon equipment 7.17 3'71 Iron and steel 6.00 372 Non-ferrous metals 2.00 ii! 
~ 

(0.53) (0.38) i:: 

6 342 Printing and publishing 7.67 342 Printing and publishing 8.50 355 Rubber products 1.92 
;:: ... 

(0. 70) (0.34) Q 
7 352 Other chemicals 8.58 341 Paper and products 9.17 341 Paper and products 1.92 ~ 

(0.50) (0.57) " 8 382 Machinery. excluding 8.83 313 Beverages I0.17 324 Footwear, excluding rubber 1.50 § 
electrical (0.17) (0.55) or plastic ~ 

~ 
9 3o9 Other non-metallic mineral 9.58 384 Transport equipment 10.33 383 Electrical machinery I.SO ... 

" products (0.41) (0.44) ~ 
JO 313 Beverages 10.50 314 Tobacco 10.33 362 Glass and products 1.25 ~ 

~ (0.44) (0.70) ~ 
11 354 Miscellaneous products I0.92 362 Glass and products 11.50 356 Plastic products 1.08 ::i 

of petroleum and coal (0. 77) {0.38) ~ 

12 341 Paper and products 11.08 383 Electrical machinery 12.17 322 Wearing apparel, 0.58 
(0.38) (0.14) excluding footwear 



13 362 Glass and products 12.75 355 Rubber products 12.67 313 Heverages 0.33 
(0.35) (0,36) 

(;l 
l.i 314 Tobacco 13.50 361 Pottery, china and 13.33 353 Petroleum refineries 0.08 ~ 

(0.47) earthenware (0.63) ::::: 
15 381 Fabricated metal products 13.50 382 Machinery, excluding 13.67 323 Leather products -0.08 :;· 

;:;-
(0.19) electrical (0.28) ::i 

IQ. 
16 383 Electrical machinery 13.67 369 Other non-metallic 15.00 371 Iron and steel -0.25 ·~ 

(0.25) mineral products (0.22) :;· 
17 35:" Rubber products 14.58 354 Miscellaneous products 15.17 351 Industrial chemicals -0.50 ~ 

(0.28) of petroleum and coal (0.50) 
i::. ::s 

18 31112 Food products 17.92 381 Fabricated metal products 17.00 342 Printing and publishing -0.83 ~ I:, 

(0.18) (0.17) ~ 
I:; 

19 331 Wood products, 19.17 356 Plastic products 18.17 311 /2 Food products -1.58 ... 
exduding furniture (0.23) (0.23) 

~· .. 
:'1\ 356 Plastic products 19.25 31112 Food products 19.50 331 Woo~ products, -1.67 ... 

"' (0.08) (0.12) e::cluding furniture ::s 
&-

21 332 Furniture, excluding metal 20.58 321 Textiles 19.83 384 Transport equipment -3.17 :;· 
(0.15) (0.21) ~ 

22 361 Pottery, china and 20.75 331 Wood pr0ducts, 20.83 381 Fabricated metal products -3.50 ~ 
earthenware (0.13) excluding furniture (0.18) ~ 

23 323 Leather products 21.08 323 Leather products 21.17 332 Furniture, excluding metal -3.58 ~ -(0.26) (0.14) I:, 

24 321 Textiles 22.83 324 Footwear, excluding rubber 22.50 354 Miscellaneous products -4.25 ~ 
(0.06) or pl~stic (0.12) of petroleum and coal ~ 

25 324 Footwear. excluding rubber 24.00 332 Furniture, excluding metal 24.17 382 Machinery, excluding -4.83 ~ :::-
or plastic (0.09) (0.07) electrical ~ 

26 322 Wearing apparel, 25.58 322 Wearing apparel, 25.00 369 Other non-metallic -5.42 ~· 

excluding foNwear (0.04) excluding footwear (0.04) mineral products 
..... 

§ 
Si;urce: UNIOO data base. Sec also table VIII. I I~· "" oSltill intensity is measured by wages per employee. The 18 coun1ries arc listed in table Vlll. I. 
bA positi\'e/ncgativc difference implies tnat the industrial branch was relatively less/more skill-intensive in the developed market economies. 

-::>. 
'C 
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each country group, as well as the differences in average rankings between the 
two groups. Although the order of ranking differs slightly, the branches highest 
in skill intensity are almost identical in the two groups. 14 The third column in 
table VIIl.2 shows the differences in average skill intensity rankings between 
the two groups. A positive difference implies that the industry is relatively less 
skill intensive in the developed market economies, and vice versa. 15 

Table VIIl.3 provides similar comparisons for 1979-1980. Table \'111.4 
shows changes between the two time-frames. The .. difference .. column~ in that 
table show changes in average rankings of skill intensity for both groups of 
countries. The column on the extreme right shows the differences between the 
two groups. In the developed market economies, five industrial branches 
became relatively more skill intensive over time, while seven became less skill 
ir.tensive. 16 In the developing countries, relative shifts in skill intensity were 
more striking. 17 r:nally, the right-hand column of table VIII.4 shows the 
disparity that developed in relative skill intensity in the two groups between 
1970-1971 and 1979-1980. Four branches (pottery, china and eanhenware; 
tobacco products; paper and produ,.~s; and footwear) registered an iracrt.:tSI! in 
skill intensity in the developed market economies and a decrease in the 
developing countries. Several other branches moved in the opposite direction. 18 

Since these patterns are based on unweighted industrial rankings in 
individual countries, uniformity in ranking, i.e. the degree of dispersion within 
the two groups of countries, is essential. The coefficients of variation in 
rankings (standard deviation divided by sample mean) are shown, in 
parentheses, in tables VIIl.2 and VIIl.3. The degree of dispersion varies greatly, 
depending upon the industry considered, but the average for all 26 industrial 
branches is in the range of 0.31 to 0.35 for both country groups and both time 
frames. The dispersion in skill-intensity rankings was closely associated with 
the relative skill intensity of the industries concerned, and this association 
became stronger over time. 19 

"With one exception (transpon equipment). the same six industrial branches-petroleum 
refineries; industrial chemicals; iron and steel; non-ferrous metals: printing and publishing: and 
other industrial chemicals-have the most extensive skill requirements in both groups. Similarly. 
four of the six industries at the lower end of the skill-intensity scale-wearing apparel; footwear: 
textiles: and leather produci..-were common 10 both lists. 

11 ln the case of a positive difference, ponery, china and earthenware heads the list, followed 
by olher chemicals; tobacco; textiles; and non-ferrous metals. At the opposite end of the scale the 
i1.-!as1rial branches which appeared 10 be comparatively less skill-intensive in the developing 
countries included non-metallic mineral products; non-electrical machinery; miscellaneous petroleum 
and coal products; furniture. excluding metal; fabricated metal products; transport equipment; 
wood products. excluding furniture; and food products. 

1aMore skill-intensive: tobacco products; beverages; paper and products; p~nery. china and 
earthenware; and textiles. Less skill-intensive: fabricated metal products; leather products: non
electrical machinery; transpon equipment; other chemicals: iron and steel: and other non-metallic 
mineral products. 

"For example, major shifts took place in miscellaneous petroleum and coal products; 
beverage:.; non-metallic furniture; food products; other non-metallic mineral products; and 
industrial chemicali1. 

"Including miscellaneous petroleum and coal products; orher non-merallic mineral products: 
1rani1por1 equipmenr; non-merallic furniture: and non-electrical machinery. 

'°for rhe developed marker economies rhe rank order correlation coefficienrs were 0.77 in 
1970-1971 am! 0.111 in 1979-1980. for the developing countries they were 0.61 and 0.7S. 
respectively. 



Table \'111.3 
Twenty-six industrial branche~ ranked by decreasing level of skill Intensity In 11 developed market economies and 6 developing 

count rles, 1979-19800 1~ :::: 
~· 

l>t'\~lorrd markt'I t'(OltOlflit'S l>tvtloplng (ountrits 
~ 

Dt'C'rtailng 1:1. 

A1•tragr Avtragr ordtrof ·~ 

ra11ki11g ranking dlfftrtnC't i' 

(rotffkir111 ((Otlf/C'itnl In avtra~ ~ 
/SIC /11dwsrrial bTa11rlt of 1'0ria1ion) /SIC /ndw:mial branC'h of variation) /SIC Industrial branrh ranking :. 

353 Petroleum refineries 1.33 353 Petroleum refineries 1.17 352 Other chemicals 5.75 
·~ 
:l 

(0.49) (0.35) 
I; 

S· 
:? 351 Industrial chemicals 3.17 351 Industrial chemicals 2.67 354 Miscellaneous products 2.92 ~ 

(0.38) (0.31) of petroleum and coal .. 
3 371 Iron and steel 7.17 352 Other chemicals 4.50 355 Rubber products 2.67 

;; 

(0.60) (0.27) 
~ 

4 372 Non-ferrous m•.tP.!s 7.50 372 Non-ferrous metals 7.00 321 Textiles 2.25 i' 

(0.54) (0.51) 
~ 

5 313 Beverages 7.58 313 Beverages 7.50 362 Glass :tnd products I.SO :i 
0-

(0.48) (0.67) l 
6 342 Printing and publishing 8.42 371 Iron and steel 8.00 383 Electrical machinery 0.75 ll (0.6S) (0.40) 

7 341 Paper and prot'ucts 8.75 354 Miscellaneous products 8.50 :172 Non-ferrcus metals 0.50 ~ 

(0.50) of petroleum and coal ((j,60) ~ 

8 384 Transport equipment 8.92 384 Transport equipment 9.17 351 Industrial chemicals 0.50 
o~ 

~ 

(0.42) (0.40) 4· 

9 314 Tobacco 9.33 J41 Paper and products 9.83 361 Pottery, china and 0.42 ~ 

(0.61) (0.59) earthenware § 

10 352 Other chemical:; 10.25 342 Printing and publishing 10.17 353 Petroleum refineries 0.17 
.. 
~· 

(0.55) (0.46) 
... 

II 382 Machinery, excluding 10.67 314 Tobacco 11.00 113 Beverages 0.08 

electrical (0.23) (0.5 I) 

12 369 Other non-metallic mineral 10.92 362 Glass and products 11.17 :123 Leather produ1.1s 0.00 

products (0.42l (0.35) 

13 354 Miscellaneous products 11.42 355 Rubber products 12.17 31112 Food products -0.17 

of petroleum and coal (0. 79) (0.57) 

14 36:? Glass and products 12.67 383 Electrical machinery 13.00 322 Wearing apparel, -0.25 

(0.35) (0.41) excluding footwear 
l~ 

15 383 Electrical machinery D.75 382 Machinery, ellcluding 13.33 356 Plastic products -0.25 

(0.2Kl electrical (0.22) 



Table Vlll.3 (continued) 1s 
'"''f'IPPfl/ lflarkf't C'conf>mits Dtvtlopln1: counrrit1 - Dtt:rtaslng 

... ''('"'·'" Avtrtt!lf' ordtr of 
ra11ki11.i: rankln11 dlf/trrnct 

(cot,Oicitnt (cot/flcltnt In avtra~ 
/SIC /lldwstrial branrlt of ''aria/ion) /SIC Jndu.ririal branch of variation) /SIC lndus1rlal branch ranking 

16 355 Rubber products 14.83 369 Other non-metallic mineral 13.33 384 Transport equipment -0.25 
(0.33) products (0.21) 

17 381 Fabricated metal products 15.58 311 /2 Food products 17.83 324 Footwear, excluding rubber -0.67 
(0.13) (0.15) or plastic 

18 31112 Food products 17.67 381 Fabricated metal products 18.33 371 Iron and steel -0.83 
(0.24) (0.11) 

19 356 Plastic products 18.58 361 Pottery, china and 18.67 341 Paper and products -1.08 
(0.10) earthenware (0.29) li' 

20 331 Wood products, 18.58 356 Plastic products 18.83 332 Furniture, excluding metal -1.17 
~ excluding furniture (0.25) (0.14) 

21 361 Pottery. china and 19.08 321 Textiles 19.50 331 Wood products, -1.58 ~ 
earthenware (0.30) (0.17) excluding furniture ;;· 

22 332 Furniture. excluding metal 21.17 331 Wood products, 20.17 314 Tobacco -1.67 ii" 
(0.09) excluding furniture (0.23) .... 

23 321 Te"<tiles 21.75 332 Furniture, excluding metal 22.33 342 Printing and publishing -1.75 ~ 
~ 

(0.12) (0.13) .. 
24 323 Lr.ather ;>roducts 23.00 323 leather products 23.00 369 Other non-metallic mineral -2.42 ~ 

il (0.08) (0.08) . J,.roducts ~ 
25 324 Footwear. excluding rubber 23.67 324 Footwear, excluding rubber 24.33 3$2 Machinrry, excluding -2.67 !i 

or plastic (0.12) or plastic (0.03) electrical !!. 
26 322 Wearing apparel, 25.25 322 Wearing apparel, 25.50 381 Fabricated metal products -2.75 Q 

excluding footwear (0.07) excluding footwear (0.02) Iii 

0: 
" 

SOflrrt: UNIDO data base. See also table VIII. I = ~ 

"Skill intensity is measured by wages per :mployee. The 18 couniries arc lis1ed in table VIII. L li' 
bA positive/negative dilTcrencc implies that the indusuial branch was relatively less/more skill·intensive in 1he developed marke1 economies. i 

i 
l 
~ 
~ 



Table Vlll.4 Changes in skill intensity rankings in 26 industrial branches In 12 developed market economies and 6 developing countries, I~ 1970-1971 to 1979-1980" 
:;· 

/ltchutrial hT<0 1<·1K-1 hr dn·rNuing fJrc/C'r ,,f'cliffC'rc·m·C' ;,, a1·C'ra.i:c• ski/.' intrnsity. rankings. 1970-1971to1979-1980 ~ . Dtt:rta1fn11 lei, 
/)C'l'f'/opc'CI markC't C'et>ncm1iC'.• Dr1•rloping rountrlrs oritr of ~ -- df(trtnt:t In :;· 

Dif.ftrrnrr I 70-!97/ to !I 
l>i!Tc·rrnu In avrr';/if 1979-/(;80 ~ ir ran/.;in.i:.~ rank In changes In '§. !1)7(1-/97111• 1970-1971 to 1kl//lnttn1/1y 

~ /SIC /Mltulrial branch 1971J.fl){i0 /SIC lmlustrial branrh 1979-1980 /SIC Industrial branch ranklng1b 
::i 

314 Tobacco 4.17 3S4 Miscellaneous products 361 Pottery, china and :a' 
~ 

of petroleum and coal 6.67 ea1 :hen ware 7.00 .. 
~ 2 313 Be\'eragcs 2.92 ~13 Beverages 2.67 31< Tobacco 4.83 g. 

3 341 Paper and products 2.33 332 Furniture, e1'.cluding metal 1.83 341 Paper and products 3.00 
4 361 Pottery, china and 31112 Food products 1.67 324 Footwear, excluding s· 

:arthenwarc 1.67 rubber or plastic 2.17 ~ 
Ill s 321 Textiles I.OR 369 Other non-metallic mineral 372 Non..;ferrous metals I.SO iS" 

products 1.67 1. 6 3~6 Plastic products 0.67 3SI Industrial chemicals I.SO 356 Plastic products l.3J l 7 331 Wo<><! products, 384 Transport equipment 1.17 342 Printing and publishing 0.9! 
excluding furniture 0.58 ~ 

8 3SI Industrial chemicals o.so 331 Wood products, 322 Wearinf apparel, Ill 
excluding furniture 0.67 excluding footwear 0,83 f 

9 322 Wearing apparel, 3S5 Rubber products 0.50 383 Electrical machinery 0.75 s· 
°' excludin11 footwear 0.33 i 10 324 Footwear, excluding 321 Tex.iles 0.33 321 Textiles 0.75 :a 

rubber or plastic 0.33 ~· 
II 31112 Food prndutts 0.25 362 Glass and products 0.33 371 Iron and steel 0.58 .... 
12 362 Glass and prouu.;ts 0.08 332 Machinery, ex..:luding 313 Beverages 0.25 

electrical 0.33 
13 383 Electrical machinery -0.08 352 Other chemicals 0.17 323 Leather products -0.08 
14 355 Rubber products -0.25 353 Petroleum refineries -0.17 331 Wood products, 

excluding furniture -0.08 
IS 3S3 ~troleum refineries -0.25 322 Wearing apparel, 353 Petroleum refineries -0,08 

excluding footwear -0.50 
16 354 Miscellaneous products 314 Tobacco -0,67 362 Glass and products --0.25 

IS of petroleum and coal -0.50 



17 
18 
19 
20 

21 
22 

23 
24 

2S 

26 

Table VllI.4 (c1ntinued) 

lrtdtls1riol braltClttJ b.•' •~·rtaJilfl ordtr of dif/'trt11cr 111 avtragr Jkill i111r11.ri1y, ra11ki11gs, 1970-197 I to /979-1980 

IHwlo~ lflOrkt1 tcOllOlflitJ 

/SIC lll#hurriol bra1telt 

372 Non-ferrous metals 
332 Furniture, excluding metal 
342 Printing and publishing 
369 Other non-metallic mineral 

products 
371 Iron and steel 
352 Other chemicals 

384 Transport equipment 
382 Machinery. excluding 

electrical 
323 Leather products 

381 Fabricated metal products 

Di//trtlfC'A 
ill ra11ki11gs
l910-197 I IO 

1979-/980 

-0.SO 
-O.S8 
-0.7S 

-1.33 
-l.42 
-l.67 

-l.7S 

-1.83 
-l.92 

-2.08 

______ D_r_vt_loplng rounrrirs 

/SIC lnd1mrial branrh 

341 Paper and products 
356 Plastic products 
383 Electrical machinery 
381 Fabricated metal products 

342 Printing and publishing 
324 Footwear, excluding 

rubber or plastic 
323 Leather products 
372 Non-ferrous metals 

371 Iron and steel 

361 Pottery, china and 
earthenware 

Sowtt: UNIDO data base. See also tables VIII. I, Vlll.2 and VllU. 
CISkiU intensity j, measured in waaes per employ::. The Ill countries are lisied in table VIII. I. 

Dif/rrrnrr 
in OVtra{t 
ranking" 

1970-197 I 10 
/979-/980 

-0.67 
--0.67 
-0.83 
-1.33 

-1.67 

-1.83 
-1.83 
-2.00 

-2.00 

-5.33 

/SIC lndumlal branch 

3S5 Rubber products 
381 Fabricated metal products 
351 Industrial chemicals 
31112 Food products 

3S2 Other chemicals 
382 Machinery, excluding 

electrical 
332 Furniture, excluding metal 
384 Transport equipment 

369 Other non-metallic mineral 
products 

3S4 Miscellaneous products 
of petroleum and coal 

Drcrtaslng 
ordtr of 

dl/f rrrncr In 
1970- '97 I to 

1979-1980 
changrs In 

skill intrns{ty 
ranking I" 

-0.75 
-0.75 
-1.00 
-1.42 

-1.83 

-2.17 
-2.42 
-2.92 

-3.00 

-7.17 

bobtair.ed by subtractina the tiaures in the corrcspondina columns of table VIII.) from those of table Vlll.2. A poshivc/neaative fiaure implies that the indumial branch 
bcczme relatively more/less slcill-intensitive. 
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The industrial branches with the greatest vanallotls in skill-intensity 
ranking are listed in table Vlll.5. Four (tobacco; paper and products; 
miscellaneous products of petroleum and coal; and non-ferrous metals) were 
common to both country groups. Examination of the table reveals some cases 
where the divergence in skill intensity is attributable to underlying differences 
in the composition of the products being manufactured rather than to the 
production technology employed. Transport equipment, for example, is highly 
skill intensive in the Federal Republic of Germany and the United States, both 
of which are major suppliers. The branch is not skill intensive in Australia and 
Austria, however, countries that have comparati':ely small production capacity. 
Paper and paper products provides another example. Canada and Finland are 
among the world's most diversified and competitive suppliers of such 
manufactures, unlike the Federal Republic of Germany and che United 
Kingdom whose output is relatively small and comprised of products that are 
not intensive in their skill requirements. 20 In the developing countries, the wide 
diversity in the composition of trade, in the product mix of the various 
industrial branches, and in labour market conditions gives rise to even greater 
variations in relative skill intensity. 

Factor intensity in expanding and contracting industries 

As changd occur in comparative advantage, the composition and direction 
of countries' production patterns also gradually change. Between 1970-1971 
and 1979-1980, 8 of the 26 industrial branches examined here experienced a 
decrease in thar share of total MV A in the developed market economies and an 
inc:-ease in their share in the developing countries. Four branches (textiles; 
wearing apparel; leather products; and footwear) were among the least 
intensive in terms of skill and physical capital in both groups of countries, 
while three others (paper and products; rubber products; and glass and 
products) were only moderately intensive. Iron and steel was the only ~kill 
intensive and physical capital intensive industry to experience a relative decline 
in th~ developed countries, coupled with a relative expansion in the developing 
countries. 21 

Table VIIl.6 shows that the same broad pattern applies in individual 
countries when the growth of value added and employment at the branch level 
is compared with skill intensity and physical capit~I intensity in the initial 
period (1970-1971). In all developed market economi~ where a significant 
relationship was fourad, the expansion both in value added an<l employment 
was positively correlated with the skill intensity and physical capital intensity 01 

the industries concerned.22 In the developing countries, the trend appeared to 
be in the opposite direction. Where growth in value added and employment 

z0cer1ain extreme values are purely s1alistical artifacts .. \ case in poim is 1obacco produc1s. 
which appe"lrs 10 be 1he most sk11i-in1ensive indus•ry in Japan. 

z1Thc share of employmen1 declined, on 1he average, in 1he developed marker economies for 
all eighl i11dus1ries. In the developing coun1ries. it increased in wearing apparel; lea1her produc:1s; 
rubber producrs; and iron and sreel. 

llhaly was the t>nly exception: the relarionst ip was a negative one where growth in value 
addrd was cnnccm,.d. For Aus1ri2 and hp•11, no ~1gnificari1 rela1ion1hip was found. 



-~ 

Table vm.s Industrial branches showing the greatest dispersion in skill Intensity rankhtgs" 

1>rw•loprd P1orkr1 rronomir.r Dr1·rlopln11 rountr/rJ 
~ 

197(1./971. Co1m1rit.r wi/11 h(i:ht.'1 Countrlr.r ll'ith /oll't.rt 197(). /97 /, Cou11trlrJ with hfflhtJI Cvun1rlr.1 with /owrst t /079-19RO skill in1rnsi1y .rk1il tn/tn.rily 1979-19110 (~:~/:;:'!/,~'·io1919110 Jk/11 intrnslty 
01'f'rat:r (1970-19'1 I, /97t,>. /9RO (1117()./97/, 1979-19110 ai•rra.er (197().1971, 1979-/1}8fi ~ 

/SIC l11dus1riol lwa1tc·lt ronkin.i: a1'f'ra.i:r runkin,i: a1•rra.111• rankint:) ranking avrraRr rank Ing) avrra11r ranking) s· 
So 

313 Beverages Coefficient of variation below O.SO 8.8 Colombia, Chile ( 16.S) " -Philippines (S.O) Turkey ( 12.0) ~ 
Malaysia (6.S) ?!' 

314 Tobacco 11.4 Japan ( 1.0) Denmark (22.0) 10.7 Chile (3.0) Philippines ( 18.S) ~ 

Austria (3.~1 Uni:('J States (I S.0) Republic of Korea Turkey ( 16.!I) ~ .. 
(7.0) I: 

~ 
Germany, Federal 9.S Colombia (3.S) Mall\ysia ( 19.0) -341 Paper and products 9.9 Finland (2.S) ~ Canada (4.S) Republic of(lb.S) Q 

Unilf'd Kingdom ~ 
" ( 16.0) fj 

342 Pri aing and publishing 8.0 Sweden (2.0) Canada (16.0) Coefficient of variation below 0. 50 
Q,,, 

;;-
Italy (2.S) Netherlands (I S.S} .. a. 

3SI Industrial chemicals Coefficient of variation below O.SO 3.4 Colombia (2.0) Chile (6.S) i 
3S2 Other chemicals 9.4 Germany, Federal Netherlands ( 19.0) ~oefficient nf variation below O.SO :Ill 

~ Republic of (3.S) Australia, United :Ill 

Denmark. Kingdom ( 12.0) ~ 

Sweden (S.0) 



354 Miscellaneous products 11.2 Germany, Federal Italy (26.0) 11.8 Chile (S.0) Colombia (20.S) 
of petroleum and coal Republic of ( 1.5) Netherlands (25.0) 

Denmark (5.0) 

3S5 Rubber products Coefficient of variation below 0.50 12.4 Colombia (7.5) Republic of Korea 
(21.5) 

361 Pottery, china and Coefficient of variation below 0.50 16.0 Philippines (6.5) Republic of Korea 
eanhenwarc Turkey ( 10.5) (25.5) 

Malaysia (20.5) 

371 Iron and steel 6.S Canada, Netherlands ( l 5. 5) Coefficient of variation below 0.50 
United States (3.0) Denmark (10.0) 

372 Non.ferrous metals 7.3 Netherlands (1.5) Italy ( 14.0) 6.0 Chile (2.5) Colombia ( 11.5) 
Australia (3.0) Sweden ( 11.5) Malaysia (3.5) Republic of Korea 

(9.0) 

384 Transport equipment 8.0 United States (3.0) Austria ( 16.5) Coefficient of variation below 0.50 
Germany, Federal Australia ( 11.5) 

Republic of (5.0) 

Sot1t'tt: UNIDO data base. See als1.· tables Vlll. I, Vlll.2 and VJll.3. 
4tJ'he table coven all industrial branches for which the coefficient of variation (standard deviation/mean) of skill intensity rankinp was 0.50 or above <aiven in parenthe1es 

in tables Vlll.2 and Vlll.)) in the 12 developed market economies or 1he 6 developin11 couniries li11ed in table VIII. I, fo1 1970.1971 or 1979-1980. For each country aroup, the two 
(three) hi1hes1 and lowest rankina countries are reported, except (in the case of developina countries) where the rankin11 of the remalnina countriea approximated the mean rankina. 
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171J lndustr)' in thr 1980.f: Struc111ral Changr and lntrrdrprn frncr 

Table Vlll.6. Correlation of growth in Yalae added and employment in 19,.1971 tc 
1979-1980 with their factor intensity in 197~1971 

C8"daliotr of rrowrlr. 197~1971 lo 1979-1980 

111valuraddnl•·itlr1970-1971 111 rmploy111m1witlr1970-1971 

Total Total 
Plrysical pltysical Plrysical plrysical 
capital capitalaml capiral capital tllfd 

illtrruiry skill intrnsity skill 
Skill (llO#l-WtlKt intrruil>· Skill (llOll-WOfr i11tmsi1y 

intmsiry volut addrd (101al volut intmsity val11t atlJtd (totoll valllt 
Economic fnRIPintl r-itspu ptr addtdprr (•·airsptr pu adtkdptr 
stlttrrd counlrirs tntployrr) tmploytt) tmploytt) tmploytt) nr.ploytt) rmployrt) 

Drvrloprd markrt rconomirs 

Australia + +•• +•• +•• 
Canada +• +• 
Denmark +• + +• +• +• +• 
Finland +• +•• +• +•• 
Germany. Federal Republic of +• + +• +• + +• 
Italy -· -·· -·· +•• +• +•• 
Netherlands +• +• + + +• +• 
Sweden +•• +•• +•• +•• +•• +•• 
United Kingdom + + 
United States +•• + + 

Drvrloping countrirs 

Malaysia 
Philippines -· -·· -·· -· -· 
Republic of Korea -· -·· -·· -• -·· -·· 
Turkey -· -· 

So11rct: UNIDO data base. See also table VIII. I. 

Norr: The results arc based on Spearman rank order correlation c:ocffic:icnis for 26 industrial br.Jnc:hcs. 
Only those signs of coefficients that arc signific:anl al 1hc 20 per cml level arc given. Significance al 1hc 10 and 
I per c:cnt level is denoted by • and ••. rcspcc1ivcly. In the case of Ausiria. Chile. Colombia and Japan, the 
rcrr.aining couniries in 1hc iamplc. none of the coefficients were significar.t. 

were associated to any significant degree with the skill intensity, physical 
capital intensity and total intensity of the industries, the correlation was a 
negative one.H 

Profile of industriul branches with changing levels of skill intensity 

Shifts in relative factor intensity may be triggered by relative changes in 
factor prices or in the prices of intermediate or final goods and services. They 
may also result from, or be induced by, technological innovations that are 
unrelated to changes in relative prices. The combinations of stimuli and 
industrial responses are numerous. An industry faced wnh competition from 
lower-priced imports, for example, may try to improve its competitiveness by 
replacing unskilled labour with automated machines and skilled operators. An 
industry relying heavily on skilled labour and physical capital may become even 
more skill intensive as the result of a technological brec1kthrough. 

Hfn Chile and Colombia the correlations were nor 1'ignificant in a statistical sense. 
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Precise identification of such cases, and of the differences between cause 
and effect, would require the carrying out of a detailed study at the industrial 
branch level, and even at the company level. Still, it is possible here to identify 
a common profile of industries that have become relatively more skill int::nsive, 
both in the developed market economies and in the developing countries. The 
possible association between wage trends, on the one hand, and physical capital 
intensity as well as growth in value added and employment, on the other hand, 
in individual countries, is suggested in table VIll.7. 

In the developed market economies, wage increases correlated positively 
with initial wage levels in the case of Austria, the Federal Republic of Germany 
and the United States. In those countries, industrial branches that were already 
skill intensive became even more so. In several other countries, however 
(Australia, Denmark, Italy, Netherlands and United Kingdom), the relationship 
was a negative one in the sense that wage increases were relatively greater m 
traditionally low-wage industries. This may point to an upgrading of skills 
(and/or the displacement of unskilled personnel) in industries hitherto intensive 
in unskilled labour. The disproportionate wage increases for unskilled labour 
may also be the result of wage settlements that are tending to discriminate less 
between skilled and unskilled work. In Austria, Finland, Japan, the United 
Kingdom and the United States the increase in apparent skill intensity 
correlated positively with levels of physical capital intensity in the initial 
period.24 On the whole, increases in skill intensity in the developed market 
economies were accompanied by increases in physical capital intensity. 
implying the replacement or substitution of unskilled labour with machines and 
equipment. 

With respect to the relationship between skiH intensity and the expansion 
or contraction of industries, in several countries (Federal Republic of Germany. 
Italy, Netherlands, United Kingdom and United States) increases in skill 
intensity were found to correlate positively with value added in the industrial 
branch concerned. No developed market economy registered a n;:gative 
relationship. Expansion of employment also correlated positively with increases 
in skill intensity in Denmark, the Federal Republic of Germany and the United 
Kingdom, but not so in Australia, Austria, Canada, Italy and the United 
States. 

Owing to the greater heterogeneity of the developing countries. it is 
difficult to generalize about the profile of industrial branches in those counrries 
which are experiencing growth in skm intensity. On the whole, it appears that 
skills in industries that are characterized by low wage levels have tended to be 
upgraded over time. In Colombia, Malaysia, the Philippines and the Republic 
of Korea for example. wage increases correlated negatively with 1970-1971 
wage levels. This trend was also, no doubt, a reflection of the upward surge in 
wages for unskilled labour. 

In only two countries did increases in skill intensity correlate significantly 
with the initial level of physkal capital intensity. In four other countries, it was 
accompanied by intensification in the use of physical capital. In Chile and 
Colombia, the largest wage increases occurred in the industries that were 
expanding most rapidly. In Colombia, employment also expanded in those 

z.The only developed marker economy for which an nceprion was nored wa1 lraly where rhe 
rnrrelarion was 51arisrically" gnificanr. 



Table VIII. 7 Correlation of increase in skill intensity with other industry characteristcs, 1970-1971 to 19?9-1910 

/nrrtast in skill in1tnsi1y 1970.1971 10 1979-1980: rounrrirs >'it/ding rorlflclrnts ~lgnlflrant at tht 20 P" rrnt (drno1rd b)' •) ltvtfO 

Corrt"lati()ll w.·itli: 

Sic.ill intensity 
(wages per employee), 
1970-1971 

Physical capital intensity 
(non-wage value added 
per employee) 

1970-1971 

lncttasea in 1970-1971 
to 1979-1980 

Growth 1970-1971 
lo 1979-1980 

Value addcdG 

Employmenta 

lltl't/opc>d morktt tmnomirs 

Pt>sill\'(' et•rrtloti<Jn 

Aui;tria, Germany, Federal 
Republic of, 
United States• 

Austria,• Finland, Japan.• 
United Kingdom,• 
United States• 

Australia, Canada,• 
Denmark, Italy,• 
Netherlands,• 
United Slates• 

Germany, Federal Republic 
of,• Italy,• Netherlands,• 
United Kingdom.• 
United States• 

Denmark,• Germany, 
Federal Republic of.• 
United Kingdom• 

Nt,r:utivt correlation 

Australia,• Denmark, Italy,• 
Netherlands, 
United Kingdom 

haly• 

Australia,• Austria.• 
Canada, Italy,• 
United States• 

Sauret: UNIDO dat:i b:lse. Sec alM> table: VIII. I. 

Drvrlop/ng caun1rir1 

Pos/1/vr rorrrla1/an 

Chile• 

Malaysia,• Philippines,• 
Republic of Korea.• 
Turkey-

Chile, Colombia• 

Colombia• 

Nrgalivr rorrt/:11/on 

Colombia,• Malaysia,• 
Philippines, 
Republic of Korea 

Malaysia• 

Republic of Korea 

Malaysia, Republic of Korea• 

"The resuhs arc based on Spearman rank order correlation coefficients for 26 industrial branches. Chaoses over the period 1970-1971 to 1979·1980 are measured b.Jth by 
changes in rankings and by ra•cs of increase. Those countrie~ are indicated for which a significant coefficient was obtained usina one or both or the me11ures. 
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industries. On the other hand. in the Republic of Korea. a major produc 
exporter of relatively sophisticated manufactures, increases in skill int 
measured in terms of wages. were relatively small in those industries 
were growing most rapidly in vaiue added and employment. 

Skill and physical capital requirements in specific industries 

The identification of changing requirements of skill and physical ca 
often hampered by lack of adequate data. In the present case. in additio11 
26 ISIC-3-digit industrial branches under consideration, detailed dat: 
obtainable for only 9 ISIC-4-digit industrial groups in most of the co 
covered by this chapter.is In order to capture po5sible shifts in 
requiI .:ments at a relatively detailed level, the skill and physical capital i11 
of these groups were studied in relation to corresponding trends in the 
manufacturing sector of each country surveyed. 

Table VIIl.8 shows the relative skill and physical capital ir 
(unweighted averages), as well as the average employment and value 
shares, of the nine industrial groups, both in the developed m· -'cet eco 
and in the developing countries. The results are given in table Vlll.9. \\ 
exceptio11 of two groups (spinning, weaving and finishing textiles; anc 
and medicines), the shares in total manufacturing employment and MV J. 
developed market economies were greater than in the developing countri 
general, industries having relatively greater shares in the developed 
economies are expected to be relatively intensive in their skill and f 
capital requirements, and with two exceptions, this expectation was cor 
among the nine groups considered here.27 In the developed market eco1 
the skill and physical capital intensity of all nine groups exceeded the a 
for the manufacturing sector as a whole.2, Spinning, weaving and fi 
textiles was the only group with a relative sl<all intensity less than the ; 
for the manufacturing sector in the developing countries. That and 
television and communications apparatus were the only groups whose 
physical capital intensity was less than the sectoral average for the dev 
countries. 

All nine groups were found to be more skill intensive in the dev 
countries than in the developed market economies.19 There are two expla 
for this. First, the average overall level of skill intensity in the manufa 
sector of the developing countries is lower than that of the developed 
economies, and this average is used as the basis for comparing 

noata were nor available for Italy, Malaysia, Netherlands and Philippines. For the 1 
countries, data were available for most of the mne groups, in both periods. (See also table 

l•fn 1979-1980, the valae added share of synthetic resins, plastic material~ and n 
fibres in the developing countries caught up with that in the developed marker economies. 

rrhe exceptions were: spinning, weaving and fini~hing textiles: and radio, rekv 
communication equipment and apparatus. 

l•Shipbuilding and repairing also had below-average. non-wage value added per c 

This reflects lhe extremely depressed state of the industry. however. rather than ih relati\• 
capital intensity. 

i·•"fhe only excer1ion was the manufacture of ba,ic indu,trial chemic;1I' 11thc:r than I 
for 1he period 197'J-191m. 



Table VIII.I. Employment, value added, relative skill and physical capital Intensity In nine Industrial groups: averages for developed market 
economies and developing countries, 1970-1971 and 1979-1980" 

(Percertta1:eJ 

Shure in 101al manufac1uring 

Employme•ll Value added Rtlativt Jkil/ inten.ri1yh 

Rall' Rall' 
E«HtoMi<" gror.tpi"·' /9'.'1>-l971 1979-1980 11fchanged 197()../971 1979-1980 of change 

Ratt 
1970-1971 /979-/980 of changr 

Developed market economies" 
Developing countries" 

!1eveloped market economies 
De\-eloping countries 

Developed market economics 
De\•eloping countries 

De,·eloped market economic£ 
Developing countries 

3.6 
12.5 

2.7 
1.4 

1.2 
0.7 

2.6 
10.9 

SpinninK. ll'eavinK and finishing textile.f (/SIC 3211) 

-28 2.6 1.7 -35 82 
-13 7.6 7.1! 3 90 

Manufacture of pulp. paper and paperboard (/SIC 3411) 

83 
90 

2.S --7 3.6 3.5 -3 120 122 
1.2 -14 1.9 2.0 s 1~3 159 

Manufacture of basic ind11.1trial chemica/.1· t'.\'Cept fertili:ers (/SIC 35 / /) 

1.3 8 2.2 2.4 9 12t 130 
0.7 - 0.9 I.I 22 162 122 

~ 
4 

s 
-25 

Man11factur1• of .fynthctic resins. plastic materials and man-made fibres except gla.u (/SIC 351 J) 

0.9 
0.6 

0.9 
o.s 17 

1.4 
I. I 

1.3 
1.4 

-7 
27 

128 
132 

125 
ISi! 

-2 
20 

Relative phy.rical capital in1tn.ri1.1•t' 

Ru1e 
1970-1971 1979-19/W o.f change 

65 63 -3 
63 66 5 

127 135 6 
140 155 11 

234 227 -3 
113 167 41! 

185 177 -4 
166 370 123 
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Manufacture of drugs and medicines (/SIC 3522) 

De\'eloped market economies 0.7 0.8 14 1.3 l.S IS 112 112 - 242 21S -II 

Developing coumries 2.0 1.7 -15 2.9 2.3 -21 ISi 164 9 13S 164 22 

Manufacture' of office, computing and accounting machiner.v (/SIC 3825) 

Developed market economies I. I I. I - 1.2 1.4 17 111 112 I 121 139 IS 

De,·eloping countries 0.1 0.1 - 0.3 0.1 -67 138 140 1 107 97 -9 

Manufacture "f radio. tele,•ision and communication equipment and apparatus (/SIC 3832) 

De\'eloped market economies 3.S 3.6 3 3.0 3.4 13 98 98 - 73 70 -4 

De\·eloping countries 1.4 :.7 93 1.3 1.8 38 110 113 3 76 7S -1 

Shipbuilding and repairing (/SIC 384/J 

De,·eloped market economies 2.5 2.2 -.2 1.9 l.S -21 114 I08 -5 42 47 12 

De'·cloping c<>untrie! I.I 0.9 -18 o.s 1.0 100 131 123 -6 48 83 73 

Manufacture of motor vehicles (/SIC J84J) 

De\·eloped market economies 4.2 4.8 14 5.2 S.4 4 112 111 -I 106 94 -11 

De"eloping countries 2.0 2.S .tO 2.3 2.7 17 132 123 -7 131 119 -9 

Sowrcf': LINIDO data base, with data ~upplic<l by the Statistical Office of the Uni1ed Nations Secre1ariat and estimale~ by the UNIDO secretariat. (For qualifica1ion1 

·~onternit'~ ihe daia, sec iable VIII.I.) 
"The nine sr\lups are ihose for which dat& were available al 1he ISIC 4-digil level. 

l>wascs per employee' as percentage <lf the 5'4me for total manufacturing. 
'N·~n-11o·ase value added per cmplo~ee as percentage ,,f 1he same for total manufacturing. 
dR.ate of ct.au11c: from the firsl period, 1970., 971, tu 1he secnnd period, 1979-1980. 

.. Unw<"isl11ed &\erase for countries covered in each indusir. .. t group listed in 1able Vlll.9. 
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Table VIU.9. Employment, value added and relauve skill and physical capital Intensity In nine lndu11trlal 1roups In developed market economies 
and developlna countries, 1970-1971 and 1979-1980° 

1-~ 
(Pt'rct'ntagr) 

-
Sharr in total manufaC'turlnR Rrlatlvr .fklll C'Of'ltal 

F.mp/,.1·mrn1 Valur addrd Rrlativr .Yk//l lntrn.fil,l'b lntrns/1,1•' 

[C'MOlfliC' 1roupi111/1rlrC'1td t'OU11trir1 197(). /97/ 1971J./9RO /97()./971 1979-1980 /9.70·1971 /979·19HO 1970./97/ /979·19HO 

Spinning, wt'aving and flni.rhing tt'xtilts (/WC J2 I I) 

Dt'~loptd markt'I tconomitsd 3.6 2.6 2.6 1.7 82 83 6S 63 

Ausualia 3.S 2.1 2.7 1.8 SS 9S 70 74 

Ausuia S.I 4.7 3.8 2.8 83 83 69 72 

Canada 2.8 2.0 2.1 l.S 81 82 63 70 

Denmark 1.8 1.2 1.6 1.0 92 90 82 72 :;-

Finland 3.1 1.9 2.4 1.3 80 83 76 59 t 
Japan 7.3 4.6 s.o 3.1 78 79 56 59 .... 
Sweden I. 7 I. I 1.3 0.8 88 89 64 66 

.. 
s· 

United Kingdom 4.3 2.9 2.9 1.8 77 77 S6 so s;. 

United States 3.1 2.6 1.8 l.S 71 71 47 49 " -
Dt•~loping countritsd 12.S 10.9 7.6 7.8 90 90 63 66 ~ 

Chile 10.9 9,9 6.0 4.1 ; SS 68 47 33 ~ 

Colon1bia 3.1 4.7 3.6 4.0 IOI 107 IOS 78 !::' 

Republic of Korea 16.2 IS.6 9.8 10.9 83 82 53 63 ~ 
Turkey 19.7 13.5 11. I 12.2 90 103 46 90 iii .... 

Manufacturt' of pulp, paptr and paptrboard (/SIC J4/ I) 
Q 

Dt~loptd marktt tconomits 2.7 2.S 3.6 3.S 120 122 127 135 
g 
°" " 

Australia 0.8 0.8 1.2 I.I 129 144 163 139 g 

Austria 2.3 1.8 2.2 2.4 129 128 65 145 ~ 

Canada 4.9 4.7 5.9 7.4 127 131 113 180 ~ 

Denmark 0.7 0.6 O.R 0.7 107 100 132 139 ~ 

Finland 8.6 7.7 14.0 I 1.8 121 124 204 175 ~ 

Germany. Federal Republic of 0.9 0.7 0.7 0,7 111 109 40 72 l 
Japan 1.0 0.8 l.S I. I 128 129 IS8 140 ~ 

Sweden S.3 S.8 7.2 6.9 111 106 166 127 ~ 
United Kingdom 0.9 0.8 1.0 0.8 111 I IS 98 88 

United States l.S 1.4 1.9 1.9 121 130 131 146 



Dt\'f'lopi11g cou11tries 1.4 1.2 1.9 2.0 IS3 IS9 140 ISS 
~ 

Chile 
I. 7 1.4 2.2 2.3 1.58 134 118 161 

Colomt>ia 
0.9 I.I 1.8 2. I 201 lbS 201 201 == 

Repu~lic of Kv ea 
l.S l.I 1.7 1.3 127 114 111 107 

.. 
~ 

Turkey 
l.S 1.2 1.9 2.1 126 224 129 152 

iii 

=· ·:: 

Manufacturt of basic industrial chemicals t:~cept ftrtilizers (/SIC Jj/ /) 
li' 

De,'f'loptd marktl uo11omies 1.2 1.3 2.2 2.4 !24 130 234 227 ~ 
iii 

Australia 
0.9 0.9 l.S l.S Ill 134 217 21U i-

Canada 
1.4 1.4 2.2 2.9 134 138 17S 266 i 

Denmark 
1.1 1.2 (2.0)' ' .. I IS I IS (2SO) . '. ::i. 

Finland 
1.2 0.9 2.2 1.4 127 115 241 180 ~ 

Japan 
1.2 I.I 2.S 2.4 14S ISO 2.53 2.59 

.. 
~ 

Sweden 
0.7 1.3 I.I 1.7 111 110 214 157 g. 

United Kingdom 
1.7 2.0 3.2 3.S 131 137 2.54 216 li' 

United States 
1.4 1.4 3.0 3.2 120 139 281 298 ~ 

De•'f'lopi11g cou1t1ries 0.7 0.7 0.9 I. I 162 122 113 167 "' Q" 

Chile 
o.s 0.3 0.3 0.3 I.SO 72 47 I02 l 

Colombia 
1.3 1.0 1.7 l..S 137 130 114 ISi 

Republic of Korea 0.4 0.7 0.6 1.6 198 16.S 179 249 l 
~ 

Manufacture of s,vnthttic resins. plastic materials and man-made fibre.r except glass (/SIC Jj I J) 
i 

De,·eloptd market economies 0.9 0.9 1.4 1.3 128 12S 18.S 177 ~ 
li' 

Ausualia 
0.3 0.4 0.6 0.8 192 132 220 260 

(Ill 

a 
Ausuia 

1.2 I. I l.S l.S 119 121 123 148 § 

Canada 
0.2 0.3 0.4 0.6 141 129 211 2.59 .. 

Denmark 
0.8 1.2 0.9 l.S 105 104 125 160 ~· 

"" 

Finland 
0.7 1.3 0.8 1.6 114 108 118 134 

Japan 
1.2 0.8 3.4 l.S 131 163 346 207 

Sweden 
1.0 I.I 1.2 1.4 103 IOS IS4 144 

United Kingdom 1.3 1.0 2.0 1.2 130 133 19S 93 

United States 1.0 O.K l.S 1.3 113 126 176 190 

Dr,'f'lopi11.t: countries 0.6 o.s I. I 1.4 132 IS8 166 3'70 

Chile 
OS 0.2 o.s 0.9 96 147 90 482 

Colombia 
0.2 o.s 0.4 l.S IS2 173 190 330 

I~ 
Republic of Korea 

1.2 0.7 2.4 1.7 149 IS4 219 297 



Table VllJ.9 (continued) Ii 
Sha rt ;,, 101al manuf arlurlng 

Rtla1lvt 1kll/ rapltal 
Employmt11t Valut addtd Rtlatlvt 1klll inten.rl1yb ln1tn1l1y" 

CCOll-K' [tnHlpilltt/srltC'ttd C'OUlltrit.f 1970-197/ 1979-1980 /97()../97/ 1979-1980 19'10-1971 1979-1980 1970./97 I /9'1~1980 

Manufacture of drugs and medicines (/SIC J522) 

Dt'\"<"lopnl market economies 0.7 0.8 1.3 l.S 112 112 242 215 
Australia 0.7 i>. I I. I 1.4 102 105 225 179 
Austria 0.5 0.6 0.7 0.9 Ill 112 135 163 
Canada 0.8 0.9 1.3 I. I 110 105 216 156 
Denmark 1.0 l.S 1.4 2.4 119 113 176 2,, 
Finland 0.3 0.6 0.6 0.8 107 102 262 188 
Japan 0.9 0.9 2.3 2.4 117 118 337 338 
Sweden 0.6 0.9 0.9 1.3 108 119 181 160 iii' 
United Kingdom 0.8 1.0 1.6 1.9 105 107 319 2S4 t 
United States 0.8 0.9 1.7 I. 7 126 120 32S 243 .;i 

Dewlopi11g countries 2.0 1.7 2.9 2.3 ISi 164 13S 164 Si' 

Chile 1.7 2.1 1.8 2.S ISO 168 9S 106 ~ 
Colombia 2.S 2.5 3.9 2.7 169 141 131 99 .... 

~ 
Republic of Korea 1.6 I.I 3.2 2.6 144 187 208 275 ~ 
Turkey 2.1 0.9 2.5 l.S 139 161 107 176 

., 
!::' 

Manufacture of office, computing and accounting machinery (/SIC J825) ~ 
De,'t'loptd marktt economies I.I I.I 1.2 1.4 Ill 112 121 139 i 

Canada 0.8 O.'.l I.I 0.7 123 100 141 97 r Germany, Federal Republic of 1.0 0.9 I.~ I" 109 127 17S 158 
Japan 1.2 l.S 1.4 1.8 102 109 111 121 ~ 
Sweden 1.5 1.0 1.2 1.0 IOI 104 "II JOI !i 
United Kingdom 0.8 0.7 0.8 1.2 llJ7 117 118 234 ~ 

iii' 
United States 1.2 1.9 1.4 2.2 121 116 111 121 .. 

~ 
Dt\'t'lopi11g COMlltries 0.1 0.1 0.3 0.1 138 140 107 97 ~ 

Chile 0.2 0.1 0.2 0.1 123 183 75 121 1 
Colombia 0.2 0.1 0.6 0.2 154 142 223 129 t 
Republic of Kore• 0.0 0.2 0.0 0.1 138 96 22 40 ~ 



~ 
Manufacture of radio. tele\•ision and comm1mication eq11ipment and apparatu.T (/SIC J822) == 

De,~Joped Marl.:n eronomies 3.5 3.6 3.0 3.4 9!1 98 73 70 
li' 
~ 

Australia 2.5 1.8 2.0 1.4 105 98 63 fi5 
:a 
.~· 

Austria 1.6 2.0 1.4 l.S 91 91 86 52 

Canada 3.3 2.5 2.7 2.6 102 102 57 IOO li 

Denmark 2.8 3.0 2.4 2.8 96 95 78 85 ~ 

Finland 1.3 1.9 0.9 1.4 99 97 SI 58 
:a 
~ 

Japan 6.2 6.6 S.7 6.S 89 89 93 81 ~ 
Sweden 3.9 4.4 3.2 4.3 101 103 62 92 

United Kingdom 4.4 4.6 4.2 4.2 CJ 1 98 97 84 s· 
~ 

United States 5.4 6.0 4.7 S.5 110 104 70 83 .. 
~ 

Dewlopi11g co11111ries 1.4 2.7 1.3 1.8 110 113 76 75 i 
Chile 1.7 0.5 I. 7 0.1 108 116 (98) - li' 

Colombia 0.8 1.0 0.7 0.7 86 81 77 70 ~ 

Republic of Korea 2.5 8.3 2.2 5.6 I04 88 83 60 ~ 

Turkey 0.4 0.8 0.4 0.9 140 168 68 95 a-
l 

ShipbuildinR and repairing (/SIC J841) l 
De~loped lftarket ttmtolffies 2.5 2.2 1.9 l.S 114 108 42 47 ~ 

Australia 1.6 1.2 1.2 0.9 115 99 36 49 ~ a-
Canada 1.0 I. I 0.8 0.9 105 I IO 47 57 "Q 

Denmark 6.3 5.2 4.4 3.9 106 103 23 30 4· 

Finland 3.8 4.1 3.1 3.4 111 114 S4 S6 i 
Germany. Federal Republic of 1.0 0.8 0.5 0.5 110 105 7 20 

Japan 1.9 1.4 2.3 I.I 140 120 106 62 I~· 
Sweden 3.3 3.0 2.6 2.4 116 104 36 74 

United Kingdom 2.3 2.1 1.8 1.4 114 107 35 30 

United States 0.9 I. I 0.6 0.8 105 107 38 45 

Dewlop1itg cou111ries 1.l 0.9 o.s 1.0 131 123 48 113 

Chile 2.0 0.4 0.8 0.2 119 86 118 41 

Colombia 0.4 0.3 0.2 0.5 120 103 28 38 

Republic of Korea 0.9 2.0 0.5 2.3 132 135 32 110 

Turkey 0.9 0.9 0.4 0.8 ISi 169 13 142 
I~ 



Table Vlll.9 (continued) 

Sliart 111 l<Jlal ma1111fac1url11,f 

Emp/<Jymtnt Valur addrd 

£C'0111-:C l"*Pilf6/Jtlttttd C'ONlllritJ 1970.1971 1979-19.'IO 1970.1971 1979-/9110 

Manufacture of motor vehicle.r (/SIC J84J) 

Dew/oped lflarket U011omies 4.2 4.8 S.2 S.4 

Australia 6.2 7.1 7.2 6.3 
Austria 1.8 1.9 1.9 2.1 
Canada S.1 6.2 8.1 7.1 
Denmark 1.2 1.3 (0.7) ... 
Finland l.S 1.7 1.2 u 
Japan S.2 6.4 6.6 7.7 
Sweden S.2 7.9 s.o 7.9 
United Kinadom 6.2 S.9 s.s S.2 
United Ststcs 4.7 4.7 6.1 S.3 

Dewlopi11g C'Olllltries 2.0 2.8 2.3 2.7 
Chile 2.4 1.8 3.0 1.7 
Colombia 1,q 3.1 2.2 2.1 
Republic of Korea 2.1 3.0 3.2 3.1 
Turkey 1.4 3.2 0.8 3.8 

Rtlatlv~ ~kill in,,n111yb 

1970./971 1979-1980 

112 111 
108 101 
115 115 
124 I IS 
100 93 
105 103 
112 122 
103 IOI 
119 113 
121 13S 
132 123 
138 114 
102 121 
149 132 
I'" 126 

Rt latil'r 1klll capl1al 
l:11rn1i1yC 

1970-1971 1979-1980 

106 94 
124 76 
90 101 

161 I IS 
(62) 
56 1S 

134 118 
91 101 
56 67 

138 97 

131 119 
121 88 
107 86 
152 88 
38 120 

Sovrtt: UNIDO data base. with data supplied by the Sta1istical Office of the Uniled Na1ion1 Secretarial and e1tima1e1 by lhe UNIDO secre1ari11. (For qualinc11ion~ 
c:onccmins the data, see table VIII. I.) 

"The nine aroups arc those for which data were availabk al the ISIC 4·di11it level. 
"wases and salaries per employee as percen1ase of 1he !lame for total manuracturins. 
C'Non•'lil>'IJC \'alue added per employee as percentaae of the !lame for 1otal manufarturina. 
dunwciahtcd averaac for the countries listed. 
'Not included in the averaac for the aroup, to alll>w inlertemporal comparison. 
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intensities. Second, the nine groups are relatively well defined and homogeneous. 
They feature activities that require similar inputs of technology and skill, 
regardless of location. By contrast, measures of relative physical capital 
intensity for the groups reveal wide variations between the developing countries 
and the developed market economics. In this instance, the absence of a 
consistent relationship may refl.ect significant differences in the use of physical 
capital as well as in profitability. 

Patterns of change for the last decade indicate that relative skill intensity in 
the nine industrial groups was stable in the deve!oped market economies. 
Although the textile group (spinning, weaving and finishing} experienced a 
significant decline in its share of manufacturing employment and MV A, it 
maintained its relative position in terms of skill and capital intensity. 
Shipbuilding and repairing, a group that is contracting in the developed market 
economies, declined slightly in relative skill intensity. Basic industrial chemicals 
(excluding fertilizers), an expanding field of activity in the same economic 
grouping, reported a significant increase in relative skill intensity. 

On the whole, relative skill intensity also remained stable in the developing 
countries considered here. That stability may not be representative of trends for 
the entire economic grouping, however. Spinning, weaving and finishing textiles 
registered a significant reduction in its share of total employment in 
manufacturing and an increase in its share of MV A. Relative skill intensity 
remained unchanged between 1970-1971 and 1979-1980 while relative physical 
capital intensity rose slightly. The manufacture of basic industrial chemicals 
(except fertilizers) is seen to be expanding in both economic groupings. In the 
developing countries, skill intensity in this group declined sharply, but was 
matched by a large increase in physical capital intensity. 

The trends summarized in table Vlll.8 should, ideally, be evaluated on a 
case-by-case basis, but such an undertaking would have been too time
consuming for the purposes of the present Survey. Jo Senral prominent feawres 
should, however, be noted. In the Republic of Korea, for instance, where the 
manufacture of radio, television and communication equipment is a highly 
competitive and growing industry, both skill and physical capital declined 
significantly in intensity relative to corresponding averages for the entire 
manufacturing sector. This decline may be explained by the fact that while the 
industry basically retained its characteristic reliance on unskilled labour, 
productivity in other parts of the manufacturing sector grew rapidly. Data 
relating to wages in the motor vehicle industry al~o suggest interesting 
developments. For example, relative skill intensity increased significantly in 
both Jap1n and the United States. In Japan, that industrial group became more 
competitive and increased its share in both manufacturing employment and 
MVA.J' In the United States, however, the sami: group's share in manu
facturing employment stagnated while its share in MV A declined. These trends 
may indicate an intensification in skill in the first country, but a sheer increase 
in the wage bill in the second. 

'''!~~;.,idual country data arc given in table Vlll.9. 
'
1ln 1970-1971, the motor vehicles industry group accounted for S.2 per cent of 

manufacturing employment and 6.6 per cent of MVA. Corresponding shares in 1979·1980 were 
6.4 percent and 7.7 percent. Sec also table Vlll.9. 



IX 
Industrial conditions 
in the least developed countries 

IN the present chapter. the industrial conditions that have prevailed ;n the least 
developed countries during the past decade are examined. 1 Progress is of 
paramount importance to these countries. which boast only the most limited 
industrial capacity and yet have the most urgent need for industrial 
output-particularly of basic manufactures. This need has been underscored 
recently by droughts and various forms of economic upheaval, thus revealing 
the precariousness of relying for a livelihood on the cultivation of one or two 
agricultural crops. 

The least developed countries, whether regarded in tenns of area, 
population, terrain, location or climate, are a diverse group. A number of them 
have experienced severe econtJmic setbacks during the past 30 years. Others 
have escaped these setbacks; they have. in addition. been recipients of aid in the 
form of food or technical and financial assistance. Yet, even these latter 
countries have made only marginal industrial progress. Some least developed 
co\intries are extremely small. remote islands. Long and costly transportation is 
therefore an additional problem for their agriculturalists and industrialists. In 
~he sub-Saharan least developed countries, severe climatic conditions during the 
1980s have also exacerbated the development problem. 

Largety by virtue of their poverty, and their consequent inability to attract 
commercial loans in any significant amount, the least developed countries are 
relatively free of indebtedness. Capital inflow to them, during the past 20 years 
or so has, for the most part, been aid. Thus, debt service as a percentage of 
total exports of goo~ and services is extremely low. In the case of Mali and 
Nepal, for example, it amounted to only 3.5 and 2.3 per cent respectively in 
1982.2 Other least developed countries are obliged to shoulder considerably 
greater burdens. however. For the 21 for which relevant data were available. 
the total out~tanding external public debt in 1982 was $21 billion. Expressed as 
a percentage of GNP. the individual country debts ranged from 8 to more than 
100 per cent. 

The inability of many of these countries to achieve a sustai~d increase in 
real living standards over the past 20 years is illustrated by a few simple figures. 
Table IX. I shows that per capita value added in agriculture (expressed in 
constant 1975 dollars) in the least developed countries fell by 15 per cent over 
the pefiod 1965-1981. Although some increase was registered in per capita 
MVA-from ~JO in 1965 to $13 in 1981-this represented an average increment 
during 1963-1981 of barely 1.8 per cent. In other developing counuies, growth 
was considerably healthier. Over the 1963-1981 period, this group's per capita 
value added in agriculture grew b) U.4 per cent per year, while its MVA 

'Countries defined as lcai;c developed arc listed in chc appcndi" lo chir. chapter. 
zworld Bank, World Dtvtlopmtnt Rtporl 1984 (Washington. D.C .• 1984), p. 248. 
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1965 
1970 
1975 
1981 

ltrduslTy in tltt 1980s: St,.,ctural Cbngt and lnttrdrptndtncr 

Table IX.I. Per capita •alue added in agriculture and 
naanufactariag(in 1975 dollars), selected years 

Lnut drrrlofWd COfllltrir:s Otlter tlrttlrJ/litr~ cotUrtritJ 

Africrt/111" Mt111ufac111ri11K A¢crdtun Mt111ufac111rinK 

84 10 93 59 
80 13 95 75 
74 14 97 94 
ii 13 99 113 

Sourer: UNIDO cl;;ta base; information supplied by the Office of 
Development Research and POiicy Analysis and the Statistical Office of the 
United Nations Secretarial. with estimates by the UNIDO secretariat. 

expanded at 4.6 per cent per year.3 Particularly disturbing is the fact that in the 
least developed countries all of the improvement in MV A took place during the 
early years of this period. Per capita MVA in 1973-1981 actually fell by 0.4 per 
cent per year. (In the developing countries overall. there was als~ a slow-down 
in the growth of MVA: from 4.6 per cent per year in 1963-1981 compared to 
3.4 per cent in 1973-1981; there was. however, no absolute dedine.) 

Individual country data are provided in table IX.2. Among the. least 
developed countries which recorded the highest levels of per capita value added 
in agriculture in 1981 (at 1975 dollars) were Uganda ($191). Guinea ($128). 
Botswana ($104) and Guinea-Bissau ($102). For MVA, the highest achievers in 
1981 were Botswana ($88). Sudan ($27) and Haiti ($24). With regard to the 
growth of per capita value added in agriculture, no fewer than 21 of the group 
of 28 countries recorded a dedine in the period 1963-1981. By contrast, only 8 
reported a drop in the per capita MV A growth rate during the same period. 

A comparison of the sectoral averages for the least developed and other 
developing countries shows that between 1965 and 1981 the gap in per capita 
value added in agriculture widened from $9 to $28. while that for manu
facturing grew from $49 to $100.4 These figures do nor. in themselves, however. 
suggest a growing dichotomy between the two groups of countries. The 
developing countries (other than the least developed) are becomir,g a more 
heterogeneous group. The impression is that while the least developed countries 
are bunched at one end of a spectrum, the boundary at the other end is being 
extended by the faster growing and more dynamic developing countries. 

The agricultural sector in the least developed countries 

Reference has already been made to the least developed countries· weak 
performance in agriculture. Crop yields have fallen and output of food and raw 

'UNIDO data base; information supplied by 1he Office of Development Research and Policy 
Analysis and the S1a1istical Office of the United Nations Secretarial, with estimates by the UNIDO 
Kcre1aria1. 

'UNIDO data base; information supplied by the Office of Development Research and Policy 
Analysis and the Statistical Office of the United Nations Secre1iiria1, with estimate·, by the UNIDO 
secretarial. All calculations are based on dina in constant 197S dollars. 
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Table IX.2. Growth of per capita Yalue added in agriculture and manufaduring, 

1963-1981, and per capita le•els in 1981 

(At constant 1975 prices) 

Atricultun Manu{actur· nf 

Valur atltlnl Va/uradtkd 
prrcapita Gro .. ·1/r rarr Gro"'·rlr ratr pucapita Gro"'·tlr ratr <iro•·tlr ratr 

1981 /96J-/9111 /91]-19111 /'JR/ 1961-1981 1973-19111 

Counrr;v (dol/an) (prrrrnrarr) (prrttntaft) (dollars) (prrcrnrarrJ (prrr:rntaft) 

Afghanistan 91 -1.7 -0.6 16 2.4 0.5 

Bangladesh 51 -IJ OJ 9 3.8 5.0 

Benin 73 -1.5 0.1 10 -1.3 -7.0 

Botswana 104 1.9 -4.6 88 9.0 14.0 

Burkina Faso .51 -2.l -0.2 18 8.2 1.5 

Burundi 76 -0.8 1.3 15 8.8 2.8 

Cape V.:rde 60 -0.3 3.4 17 3.6 1.4 

Central African Republic 68 -0.6 -0.6 2~ 1.7 -0.7 

Chad 56 -2.6 -LS 9 0.0 -6.5 

Comoros 92 -1.4 -0.3 II -0.8 -0.8 

Equatorial Guinea 46 -12.0 -IU 5 -6.6 -18.0 

Ethiopia 54 -1.0 -0.I 12 2.6 1.6 

Gambia 69 -1.2 -7.1 6 -2.9 -14.5 

Guinea 128 -2.3 -2.2 IO 0.3 0.1 

Guinea-Bissau 102 0.3 -I.I 3 3.8 1.6 

Haiti 48 -1.3 -1.5 24 2.6 5.3 

Lao Pcoptc•s Democratic 
Republic 47 1.2 5.1 7 -0.3 -4.3 

Lesotho 40 -3.1 -2.1 9 19.9 1.4 

Malawi 66 2.2 1.6 18 8.1 3.1 

Mali 31 -2.1 2.3 9 1.4 I.I 

Niger 10! 0.0 5.0 14 1.5 0.2 

Rwanda 73 2.3 1.2 20 18.8 12.7 

Sierra Leone 74 -0.2 -0.5 14 1.2 -2.3 

Somalia 38 -3.5 -4.2 II 8.1 -3.7 

Sudan 94 -2.6 -2.2 27 -1.7 -4.8 

Togo 48 -4.8 -7.8 16 -0.3 -6.5 

Uganda 191 -0.7 -1.8 II -3.7 -8.6 

United Republic 
of Tanzania 64 0.5 0.1 9 2.1 -5.1 

Sourer: UNIOO da1a base; informacion supp!:ed by 1he Office of Developmen1 Research and Policy 
Analysis and 1he S1a1istical Office of the Uni1ed ~:11ions, with cs.1ima1es by the UNIOO sa:re1aria1. 

materials has contracted. Moreover, population growth has been such that per 
capita value added in agriculture has declined appreciably. Such trends can 
reverse themselves rather quickly, however; caution must be used in inter
preting the relevant figures. Current patterns of farming are so inadequate that 
vagaries in the weather can produce far greater fluctuations in per capita 
agricultural output than would be th( case in countries using more sophis
ticated patterns. In Botswana, for instance, per capita agricultural value added 
during the period 1965-1980 increased by 8.6 per cent per year, but during the 
period 1975-1981 decreased by 4.6 per cent per year. Much of the decrease 
reflected the dominant role of livesto\;k in agriculture in that country, and the 
fact that drought and export restrictions hampered livestock raising. In fact, 
volatile swings in output characterize agricultural performance in most of the 
least developed countries. 



194 Industry in tire 1980s: Strucmral Clrange and Interdependence 

Farm output in s. ·me least developed countries has fallen despite more 
intensive application.:; of fertilizer.s In the United Republic of Tanzania. for 
example, cereal yield fell from 0.78 tons/ha in 1969-1971 to 0.70 tons/ha in 
1979-1981, despite a near doubling (to 6.1 kg/ha) off ertilizer input during the 
latter period. 6 By way of comparison. Japan uses nearly 90 times as much 
fertilizer and the yield is around 7.5 times grec:·er. 

Only a handful of least developed countries (among them Afghanistan, 
Bangladesh and the United Republic of Tanzania) produce any kind of 
fertilizer domestically, and not one produces potass:1,,; fertilizer. Of 24 countries 
for which data on nitrogenous fertilizers were available. 10 experienced a drop 
in per capita fertilizer consumption over the period 1972-1981. In some cases. 
the drop was so severe as to suggest that the use of fertilizer had virtually 
ceased. Of 23 countries for which data on phosphatic fertilizers were available. 
11 experienced a drop in consumption over the same period.7 

Deforestation is a related problem besetting many countries. including 
many of the least developed. Loss of forests means less available fertile 
farmland, greater distances to travel in search of firewood. and greater risk of 
floods. In some West African countries. this means that fewer meals can now 
be cooked because the time absorbed in gathering firewood precludes the 
setting of more than one fire daily. 

These problems are compounded by the decline in the international 
trading prices of many raw materials. In 1982. roughly two-thirds of all exports 
from the least developed countries were raw materials or lightly processed 
goods. Falls in commodity prices therefore have serious consequences for these 
countries. The prices of many raw materials-from uranium to banana!.-fell 
between 1976 and 1982. A number of factors have contributed to this situation, 
among them, as already mentioned, are climate (inadequate and unreliable 
rainfall) and topography (particularly desertification-the tendency for culti
vated land area to be encroached upon by the desert as topsoil erodes as the 
result of over-farming and lack of fertilizer). 

A factor of immense importanc~ is the policy of the national agency 
charged with promoting the attractiveness of tvod production. A considerable 
body of data, gathered in recent years, suggests that current agricultural policy 
must change if food output is to increase. If raw material prices are maintained 
at comparatively low levels in order to assist the urban consumers, there is a 
danger that the agricultural sector will stagnate. A full assessment of the impact 
of various agricultural policies is beyond the scope of the Survey, but it may 
still be noted that there is mounting evidence to suggest that slow growth in 
food output is not necessarily an immutable characteristic of the least 
developed countries. 

Manufacturing in the least developed countries 

The least developed countries' share of world MV A has remained 
essentially unchanged-at 0.2 per cent of the world total-for the past 

1 Fertilizer is an imported commodity in most of 1he5e countries. 

•world Bank, op. rit .. p. 94. 

'UNIDO data base. 
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20 years.1 Table IX.3 shows annual changes in per capita MVA growth 
least developed countries over the period 1963-1983. Since 1969. MVA: 
has been negative in most years. It increased in only four years through1 

period 1970-1983. When these trends are examined at the country level 
particularly marked falls in per capita MV A can be noted. In some ins 
the deterioration between 1975 and 1981 was equivalent to 50 per cent c 
of the original figure. In these instances. agricultural output declined as 
fact which suggests that the interrelationship between manufacturi1 
agriculture may be especially important for the least developed countries 

Table IX.3. Growth of per capita MVA in the least developed 
countries, at Constant {1975J prices, !963-1983 

rear 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1916 
1977 
1978 
1979 
1980 
1981 
1982a 
198Ja 

(Percentage) 

Increase or Jecreaw 
over pre\'iow year 

4.4 
6.5 
9.6 
4.5 
5.0 
4.6 

-2.9 
-J.9 
-1.1 
15.1 
0.7 

··0.6 
-1.5 

2.4 
O.') 

-1.8 
-t).4 
-J.8 
-2.9 
-0.6 

Source: UNlr>O data base; information supplied by the Office of 
Development Research and Policy Analysi~. 1he Statis1ical Office <>f the Uni1ed 
Na1ions Secretariat and 1he Economic Commission for Africa. wilh estimates hli 
1he UNIDO sccre1aria1. · 

OPreliminary figure•. 

Other dimensions of this interrelationship should also be nc 
contrast with other developing countries. a prominent characte 
manufacturing in the least developed countries is the sector·s ve 
absolute size relative to levels of agricultural output. In Guinea and 
for instance, where agricultural output is high by the !'tandards of 01 

developed countries, MVA is still less than 10 per cent of agricultu 
added. 9 In Botswana, on the other hand, MV A has grown so rapidl~ 

•see table 11.2. 
'UNIDO data base; information supplied by.rhe Office of Developmenr Re5earch 

Analysis and rhe Statistical Office of rhe Unircd Nations Secretuiat. wirh estimates by t 
secretariat. All c:alculalions are based on data expressed in constant 197S dollar11. 
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economy has achieved a relatively balanced structure. This is largely explained. 
however. by the dominance of the Botswana Meat Commission in both the 
manufacturing sector (where it contributes more than one half of MVA) and 
the agricu!tural sector. 

The small share of MVA in GDP, and the poor growth performance of 
manufacturing in the majority of the l~ast developed countries, can b~ 
attributed in part to low ratios of gross capital formation to GDP. In these 
countries. the ratio of investment to GDP (a weighted average) was 15 per cent 
in 1981. In other developing countries it was 26 per cent. 10 In general. therefore, 
the least developed countries have an investment-to-GDP ratio roughly half 
that of other developing countries. 

Studies of long-term change in the manufacturing ::;ector have shown that. 
as countries develop and as income per capita rises, heavy indusrry tends to 
account for a growing share of MV A. Light inc!ustri~. whicft are mostly based 
on agriculttaral inputs, or which produce textiles an.:l clothing, tend l.V play a 
less important role as income rises, ac; the domestic market expands, and as 
ecohomies of scale become feasible. liowever. 2.s table JX.4 !"hows. ir. 15 least 
developed countries for which relevant data were available. light industry !n 
1980 accounted for the bulk of MVA-on average 77 per c.ent. Heavy industr:,· 
accounLed for the remaining 23 per cent. Corresponding figures for 1975 wert 
little different: 79 and 21 per cent respectiveiy. Indeed, the d:stribution between 
light and heavy industr:' in those countries has changed very little in the past 
decade. 

In other developing countries, by con~.a1;t, the share of light industry was 
considerably lower: 41 per cent in 1980 and 44 per cent in 1975. 11 The least 
developed countries in which heavy industry makes a relatively significant 
contribution to MVA can be seen from table IX.4. In 1980, they included 
Bangladesh (31 per cent), Haiti (28 per ~ent), the United Republic of Tanzania 
(25 per cent) and Ethiopia (25 per cent). In most de' loping countries. 
however, including the least developed, there is a tendency towards chronic 
under-utilization of industrial capacity. The figures presented here. therefore. 
do not necessarily represent the maximum sustainable output from installed 
indus ·· · capacity. 

l 'ment policy tends to have its greatest impact where heavy industry 
is conl . as plants in this sub-sector are typically large-scale. Moreover. 
becaus~ c,. its economic, social and political importance, the sub-sector lends 
itself relatively easily to entire or at least part public ownership. In the United 
Republic of Tanzania, for example. the rapid build-up of heavy industry 
reflects government decisions to install capacity for the manufacture of 
intermediate products such as steel, aluminium. cables. pipes. cement. fertilizer, 
pulp and paper, as well as for the assembly of vehicle and farm equipment. 

Detl'iled data on the composition of MV A could be obtained in the case of 
only six least developed countries. 12 Five of these reported MV A growth rates 
higher than the average for all least developed countries ( 1.8 per cent per year 

111 /hitl. 
11 lJNIDO data base; information supplied by the S1atistical Office of the IJnited Nations 

Secretariat. with csrimalcs by the lJNIDO secretariat. 
1:hom the S1ati~tical Office of the United Nations Secretari.tt; wirh e:.timatcs hy the llNH>O 

~ccrerariat. 
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Table IX.4. The contribution of light and heuy industry to 
m:t!'cfac-h:ring value O'ddf'd, in coostant ( 1975) prices. 1975 

anJ 1980 

Counrr.~ :·~,,. 

-------------------------
Ban~lad.:<.h 

Burkina Faso 

Burundi 

Central African Republic 

Ethioa>ia 

Uambia 

Guinea 

Haiu 

Mali 

Sierra Leone 

Sudan 

Togo 

Uganda 

United Republic ofTan1.ania 

A\'erage for the above 

1975 
19&0 

1975 
l~O 

1975 
19110 

1975 
198(} 

1975 
19!iU 

1975 
1980 

1975 
198(J 

1975 
1980 

1975 
1980 

1975 
:980 

1975 
1·)80 

1975 
1980 

19i5 
1980 

1975 
1980 

1975 
1.;im 

76 
69 

90 
85 

100 
100 

94 
96 

79 
75 

100 
100 

100 
100 

69 
72 

85 
8"1 

81 
91 

82 
83 

91 
88 

81 
88 

69 
75 

79 
77 

24 
31 

10 
15 

6 
4 

21 
25 

31 
28 

15 
13 

19 
9 

18 
17 

9 
12 

19 
12 

31 
25 

21 
23 

Sr111m•: IJ!liH>O da1a ha•c: informa1ion supplied h> 1hc S1a11s1ical Office 
of 1hc 1Jni1cd Nauon" Sccre1aria1. \\ilh e•lima1c' h> 1hc IJNIDO sccrc1aria1. 

in 1963-1981). One of the highest rates, 9.0 per cent, was achieved by Botswana. 
Behind this figure lies a relatively concentrated handful of raw material-based 
plants with a high degree of foreign ownership and producing for assured 
export markets. These plants (which include an abattoir and engine~ring 
workshops attached to diamond, copper and nickel mines) accounted for 
roughly 60 per cent of total MVA in 1977. That share has since been falling. 
however. 
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Malawi is another least developed country that enjoys a relatively high 
MVA growth rate (8.1 per cent per year in 1963-1981). In Malawi. agro
processing is paramount. with tobacco. tea and sugar processing together 
accounting for around one third of all MVA. As in Botswana. however. this 
success has been the result of concentration in a specific field: in 1979. only 
33 firms were involved in these three processing activities. In Malawi. also. 
parastatal organizations are involved in these activities. 

With its MV A growing at an annual average of 8.1 per cent. Somalia is 
another high-growth-rate least developed country. although. as in several other 
of the faster-growing countries in this group. much of its manufacturing 
dynamism is dependent on performance in a small number of plants. 
Indications are. however. that the industrial base is broadening. Since 1978, 
food processing and textiles have been declining in relative importance. 
although in that year they still accounted for nearly 50 per cent of total MV A. 
The Somalian experience illustrates another approach to industria! develop
ment: public sector dominance over a rapidly growing and diversifying 
industrial capacity. 

In Sudan. the approach is similar. Although MVA in that country declined 
during the period 1963-1981 (-1. 7 per cent per year). its composition is 
relatively conventional. In 1978. food products. beverages and textiles 
accounted for over 90 per cent of the total. Public ownership is a significant 
force in these branches. In general. public enterprises in the least developed 
countries tend to be more capital-intensive than private ones. This may not 
reflect a preference for capital-intensive production on the part of the 
management of the enterprises. but simply differences in optimal patterns of 
production in different branches. 

The industrial pattern in Bangladesh is much more diffuse. In 1976. the 
two largest industrial branches-tobacco and textiles-included over 
900 registered factories. In 1983. a third of the count. y's MV A was derived 
from public enterprises; relatively few large enterprises were privately owned. 
The number of smaller private enterprises is comparatively large. however. In 
1981/1982. ~ .. xtile manufacturing establishments numbered almost 1.100 and 
employed close to 88.000 persons. The number of handloom establishments in 
operation is even greater. It has b('en estimated that thes: employ J,etween 
800,000 and 1.5 million. Thus, small-scale anc! cottage industries provide a 
significant proportion of employment while public enterprises supply the bulk 
of the country's output. 

Although MV A growth in the United Republic of Tanzania was slightly 
above the group average ( 2.1 per cent per year) in 1963-1981. it has fallen 
appreciably since the mid-1970s; indeed, it has been generally negative in recent 
year~ (- 5. 7 per cent per year). For the most part. large and medium-scale 
enterprises have suffered more than small-scale ones. A major factor in this 
regard has been re.curring foreign exchange shortages, occasioned in part by the 
fall in coffee prices. This has led ln shortages of imported parts and inputs, 
and, in turn, to very low levels of capacity utili7.ation. Small-scale enterprises 
have tended-as much by necessit~ as anything else-to be less seriously 
affected by this problem. since lheir production and output-mix tend to use a 
higher proportion of indigenous materials. 
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Trade patterns in the least developed countries 

In aggregate. the least developed countries are only minor participants in 
the world trading system. The bulk of trade-even in unprocessed goods and 
raw materials-is carried on among higher-income countries.13 Neverthe
less. the composition of imports to and exports from the least developed 
countries gives an indication of the nature of the industrialization process that 
is underway in those countries. Table IX.5 shows that industrially processed 

Table IX.S. Least det"eloped countries: average imports and exports of manufactures. 
by category. 1970-1982• 

.\fanufanuus 

Consumer non-durables 

Value of expons 
Value of impons 
Growth rate for exports 
Growth rate for imports 
Share in total imports 

Supplies and intermediates 

Value of expons 
Value nf imports 
Growth rate for exports 
Growth rate for imports 
Share in total imports 

C apiral goods 

Value of exports 
Value of imports 
Growth rate of exports 
Growth rate of imports 
Share in total imports 

Orher manufactures 

Value of exports 
Value of imports 
Growth rate for exports 
Growth rate of imports 
Share in total imports 

459 
4 561 

10941 
15 447 

389 
16 389 

6 427 
8 690 

IO.I 

34.3 

36.3 

19.3 

/9i5 

StHIO Perun1a.~<' 

2496 
9 704 

Ill 184 
42 831 

I 381 
52690 

II 231 
32 830 

40.3 
16.3 
7.0 

I0.7 
22.6 
31.0 

28.8 
1td 
38.2 

l 1.!! 
30.5 
23.11 

~ 207 
21 518 

27 850 
73 850 

3 841 
I IO 079 

22 323 
77 292 

198] 

18.5 
12.0 
7.6 

6.3 
8.1 

26.1 

15.7 
I I.I 
38.9 

HU 
B.O 
27.3 

Snuru: \INIDO da1a base; informa1ion supplied by 1he S1a1is1ical Offi.:c of 1hc Uni1ed Nauo:i. 
Secretarial, wi1h ntima1es by 1h.: UNIOO sc:cre1aria1. 

"Trade in manufactures, as used in these calculations. was dcfme•t by 1he llNll>O sccre1.1ria1 10 
approximale thC' range of productive activities traditionally rccogni1ed as con<.ti1111ing the m.inufaciuring sector. 
This meant lhat 1rade dala (expressed according 10 SITC classification) had 10 be "1Clec1ed so as 10 coincide wuh 
the ISIC dcfinilion of manufacn~rintt. For a list of 1he SITC it~·ms included. sec Wnrftl lnduHry in 19.~ll (l!nii.:d 
Nalions publication, Sales N.>. F..111. II.BJ). pp. IOJ.IOR. 

11 For a number of least developed r.oun1ries. no 1rade da1a were obtainable. In order to 
ob1ain es1ima1es for 1hose coun1ries, dala reported by 1heir trading par1ners were aggregaled. 
Thus, the imports of the world from a least developed coun1ry were regarded as 1ha1 country's 
exporls to the world. Conversely. world export!! to one of lho!e countries were regarded as that 
country's impons from 1he world. 
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goods account tor a far greater share in imports than unprocessed ones. In 
1970. their share was 89.7 per cent of all imports. By 1982. it had changed very 
little. This implies that the importing countries lack the capacity to do their 
own processing-that the bulk ol their processing must be done elsewhere. In 
1970. only 21 per cent of the least developed countries· exports were 
industrially processed goods. This proportion has increased fairly rapidly. 
however. amounting to 33 per cent in 1982. Countrie-. in which particularly 
rapid growth in processed exports has taken place include Afghanistan. 
Bangladesh. Democratic Yemen. Haiti. Mala\\i, Niger and Togo. This trend 
means that. as far as export composition is concerned. the least developed 
countries are approaching the levels attained by other developing countries. In 
each of the former countries. however, the value of industrially processed 
exports is usually significantly less than that of imports. But in a few instances. 
the imbalance is not great: in 1982, industrially processed goods exported from 
Niger were valued at $249 million and those imported were valued at 
$292 million. The percentage share of industrially processed goods in total 
exp·orts from and imports to the least developed countries in three selected 
years was as follows: 14 

Share in Share in 
rear total e.tporu total imports 

1970 20.8 8~.6 

1975 23.2 83.J 
1982 JJ.4 86.0 

Another way to gauge industrial progress is to look at the value, and rates 
of increase. of imports of manufactured goods. and compare these with 
corresponding export data. For the least developed countries as a group. 
imports of manufactures have been growing considerably faster than total 
exports (SITC 0-9). The result has been an increasing disparity between the 
foreign revenues generated and the bill for imported manufactures. In 1970. the 
least developed countries· imports of manufactures" were equivalent to 
74 per cent of their total export earnings. By 1975. the proportion had exceeded 
IOO per cent. and by 1982 it was 128 per cent. These countries· exports, 
therefore. are not even paying for their imports of manufactures, let alone for 
all of their imports. 

The situation in other developing countries has not been so dis
advantageous. These countries' imports of manufactures were equivalent to 
64 per cent of their total export earnings in 1982. In the same year, the 
principal importers of manufactured goods, i.e. those countries importing over 
$500 million worth (in current prices), were Bangladesh, Benin. Sudan, United 
Republic of Tanzania and Yemen. Some countries' imports, by contrast, 
amounted to barely $2 million. 

Table IX.5 shows the industrial composition of imports to and exports 
from the least developed countries in 1970, 1975 and 1982. Capital goods and 
''other manufactures" were the fastest growing imports. Imports of the former, 
as a share of total imports of manufactured goods, reached 38.9 per cent in 
1982. The shares of consumer nondurables a.nd supplies and intermediates fell. 

"lJNIDO dala base; informa1ion supplied by 1he S1a1is1ical Office of the Uni1ed Nations 
Sccrc1aria1. wi1h estimates by 1he UNIDO secre1aria1. 

''SIT(' 5-H less 61!. 
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It is in the manufacture of capital goods that the least developed countries (like 
virtually all developing countries) are most deficient. In 1982. average exports 
of such goods amounted to only $3.8 million. out of a total for manufactured 
exports of $62.2 million. 

A comparison of trade patterns in the least developed and other 
developing co 1ntries is instructive. The two groups' trade flows. measured by 
degree of industrial processing. shows that in the latter group the share of 
processed imports in all imports has been around 80 per cent since 1970. In 
these countries. the share of processed exports in total exports has fallen. from 
41 per cent in 1970 to 20 per cent in 1982. By contrast. as noted above. the least 
developed countries' processed exports constituted 33 per cent of all their 
exports in 1982. up from 21 per cent in 1970.16 These figures must be 
interpreted carefully. however. Only a few developing countries account for two 
thirds of the entire group's exports of manufactures. The particular. rather than 
the general. nature of the relationship must therefore be borne in mind. 

Imports of capital goods are of particular significance as these can be 
expected to increase a country's productive capacity and hence its ability to 
amplify its output. The average value of capital goods imports by the least 
developed countries has grown appreciably. from $16.4 million in 1970 to 
$110 million in 1982 (in current dollars). The group's exports of capital goods 
in the latter year averaged only $3.8 million. In 1982. the largest importers of 
capital goods were Bangladesh ($351 million). Sudan ($579 million) and the 
United Republic of Tanzania ($351 million). Capital goods imports by 
developing countries other than the least developed represented 44-48 per cent 
of that group's total imports of manufactured goods. by value. over the period 
1970-1982. On average. this was still somewhat above the share achieved by 
capital goods in the least developed countries. but the difference was not great. 

Growth in industrial capacity is essential to growth in output. but other 
factors must also be favourable. Complementary inputs. such as electricity and 
spare parts. not to mention human capital in the form of trained installers and 
operators. as well as a consistent market for output. are necessary. An 
enlarged capital stock will not guarantee greater industrial output; neither is it 
always necessary. In countries that have a thriving informal sector. 0•1tput can 
be increased without increasing the stock of fixed capital. Agricultural goods. 
derived from local materials. can be processed in the home or in small 
workshops and factories. 

The least developed countries appear to be more closely related. through 
trade. to other developing countries than to developed countries. Trade among 
themselves has always constituted a minor portion of the total trade of the 
developing countries. Yet. the figures show, on average. developing countries 
(which may be least developed too) make far better trading partners for. and 
are important buyers of exports from. least developed countries. Some least 
developed countries, including Bhutan. Djibouti. Laos, Somalia and Sudan. do 
over half their export trade with other developing countries; others. e.g. 
Burundi and the Central African Republic, have virtually no export trade with 
other developing countries. In 11 of 34 least developed countries for which 
pertinent data were nailable. the proportion of exports bound for other 

'~Figures based on data provided by rhe Statistical Office of the United Nations Secretarial. 
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developing countries increased over the period 197~1982.'7 Trade patterns 
show abrupt shifts in the markets for the least developed countries' exports. 
Developing countries absorbed 81 per cent of the Comoros Isl~nds' total 
exports in 1970. for example. bui virtually nothing in 1982. This instability on 
the part of the export markets is related to changes in the composition of 
exports. In the case of the Comoros Islands. a substantial decline in exports of 
simple manufactures and manufacturing materials (SITC 6) was coupled with 
an increase in food exports (SITC 0). The small absolute size of the least 
developed countries' exports also contributes to instability: a cancelled order 
or atrophied relationship with a customer can have a disproportionately large 
impact on aggregate trade flow figures. 

Consumption of manufactured products in the least developed countries 

Figures relating to apparent consumption11 show that only in the 
manufacture of agriculture-related products is there any degree of self
sufficiency among the least developed countries. All products whose manu
facture would require the establishment of heavy industrial plants-e.g. steel. 
tinplate. wire rods or pig iron-are imported. However. very few dairy 
products or processed food items-e.g. vegetable oils. flour. beer or soft 
drinks-are imported. This would appear to reflect the action of two forces. 
First. except in their capital cities. few countries have a distribution network 
that can cope with perishables. Imports of such items. therefore. are bound to 
be modest in scale. Second. as a certain amount of import substitution has 
probably taken place. some goods that were previously imported are now 
produced domestically. A comparison of consumption and imports of 
unprocessed and processed goods shows that only limited progress has been 
made in agro-processing. For instance. whereas raw sugar (ISIC 3118-01) is 
largely domestically produced in 14 countries for which data were available. 
refined sugar (ISIC 3118-04) is largely imported. 

A number of discouraging indicators appear in the figures for apparent 
consumption. Of 22 least developed countries for which time-series data on 
wheat and flour were available. the self-sufficiency of 8 fell between 1972 
and 1981. In Uganda. for example. measured apparent consumption fell from 
2.42 to only 0.80 metric tons per 1.000 inhabitants. 

As noted earlier. expansion in imports of capital goods does not 
necessarily offer a solution to the industrialization problems of the least 
developed countries. A characteristic that is common to all t11ese countries is 
the low level of capacity utilization at which many of their plants run. This in 
turn contributes to abnormally high capital-output ratios. Data show that 
rates of capacity utilization in several least developed countries have been 
slipping for some years. especially in the larger plants. Agro-based plants have 
been confronted with particularly severe probltms as farm output produced 
for the markets has tended to decline. Average capacity utilization rates in 

"Based on da1a supplied by 1he S1a1is1ical Office of lhe Uni1ed Na1ions Secre1aria1. 
1• Apparen1 consump1ion is defined as produciion plus imporls less e31;por1s. 
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some of these plants has plummeted to around 60 per cent. Another tactor that 
has contributed to this problem is the !ack of foreign exchange with which to 
import spare parts and other essemial inputs. Sometimes this situation is 
furth"'r complicated by restrictive import licensing laws. 

An industrial characteristic that is common to most least developed 
countries is the tendency for industrial branches to feature one large. 
relatively capital-intensive plant with a number of small. under-capitalized. 
satellite enterprises. Very often. the large plant uses imported. capital-intensive 
equipment to produce goods for consumption abroad or by wealthy local 
customers. The small enterprises tend to use second-hand equipment. con
taining little imported content. to produce goods for consumption by the lower 
income domestic market. Examples of this formal/informal sector dichotor-~1 
abound. 

A number of policy considerations attach to this type of nascent industrial 
structure. In particular. it is important that establishments in the public sector 
assist the growth of those in rhe informal sector-or at least do not impede that 
growth. The reason for this is that firms in the latter sector usually employ a 
large number of workers per unit of capital investment. Moreover. they often 
have a comparatively low capital-output ratio and arc geographically dispersed 
in their operations. Bangladesh offers an example of a country in which large 
firms. including public sector firms. appear to coexist comfortably with smaller. 
informal ones. In Bangladesh. complementarity was a major criterion in 
decisions regarding the establishment of new public enterprises. In that 
country's textile industry. for instance, the public sector operates only plants 
that produce goods not readily made in small. private firms. The production of 
milled rice, wheat flour and other agriculture-based products is left to small. 
regional-level producers. 

Small-scale, family-based enterprises must cope with problems that are 
rather different from those associated with larger plants. The former 
enterprises: 

(a) As a rule sell their output to small, well organized groups of 
wholesale purchasers who pay comparatively low prices and thus reduce the 
sellers' ability to invest in better equipment, to buy bigger. more economical 
quantities of inputs, or to build warehousing facilities that would allow them to 
store their surpluses; 

(b) Often suffer from lack of means of transporting their output. Thus, 
mobile merchants who are able to supply inputs to them, or to buy their output 
on the spo'l, are in an advantageol•s position when it comes to bargaining; 

(c) Frequently have only limited or unreliable access to water and power. 
This means that any capital equipment they manage to buy is likely to be 
underutilized; 

(d) Seldom can be certain of supplies of spare parts or other necessary 
inputs, because of foreign exchange shortages and difficulties in obtaining 
import licences. 

The output of such enterprises is seldom recorded in full in industrial 
output figures as the enterprises often fail to keep records. These enterprises do, 
nonetheless, absorb a significant portion of the labour force, at least 



occasionally. Policy decisions. therefore. must also take: account of these 
manufacturers and processors in the informal sector. 

Changes in the industrial structure of the least developed countries du1ing 
the remainder of the present decade will be strongly influenced by the policy 
stance of the Governments concerned and the circumstances of the agricultural 
sector. Although data on these matters arc difficult to gather, and to interpret. 
it would appear that a growing number of least developed countries arc 
convinced of the need (a) to reform the micro-economic framework within 
which their firms operate, (b) to allow factor prices-notably wages and interest 
rates-to reflect more fully their true resource endowments, and (c) to simplify 
current laws and systems relating to subsidies and taxes. The adoption of such 
measures, apart from contributing to improved efficiency from existing 
investment. might encourage m'.>re subcontracting work-perhaps more labour
intensive work-from plants in more advanced developing countries. 

The impact that a stronger agricultural sector would have on the 
industrialization efforts of the least developed countries is clear from the above. 
If processing plants in those countries could count on larger and more reliable 
flows of raw material. the utilization of that processing capacity would be 
increased. The unit cost of output would thus be lowered. export prospects 
improved, and the likelihood of having to resort to emergency programmes to 
import foodstuffs reduced. 

The interdependence of countries is a theme that has been explored 
elsewhere in this Survey. In the context of the least developed countries. the 
questions that spring to mind concern the extent to which those countries. or at 
least some of them. have become more tightly integrated with the rest of the 
world. For most developing countries. the mechanisms that are most frequently 
cited in this regard are international trade and debt. A number of other 
dimensions to this relationship deserve to be investigated. however. Arc the 
least developed countries becoming increasingly tied to other developing 
countries? Or are they forging links with the developed countries at least to the 
same extent? If ties with other developing countries are being created. to what 
extent are these a result of sub-contracting relationships in manufacturing? Are 
consistent industrial patterns to be observed in this integration? Do just a f cw 
industries tend to be the pace-makers? 

Lack of data makes it almost impossible to answer these questions with 
any degree of precision. Although the volume of general data being gathered in 
the least developed countries is increasing. reliable industrial data are extremely 
scarce. Earlier in this chapter, however, attention was drawn to the develop
ment of certain trends among the least developed countries. and data on these 
trends do allow some judgements to be made concerning the question of 
interdependence and the least developed countries. First. with respect to trade 
patterns, while the evidence shows that certain least developed countries are 
becoming increasingly integrated with other developing countries, as trading 
partners, by no means all of them are doing so. Some least developed countries 
still do virtually all their trading with developed market economies. The fact 
that capital goods account for an increasing percentage of total visible imports 
implies growing ties with suppliers of machine tools and other capital goods 
manufacturers, most of whom will be located in developed countries. Second
hand capital goods may, however, account for a portion of these imports, and 
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some of these may come from the developing countries. Second. with respect to 
foreign investment. no data arc available to show the extent to which the least 
developed countries arc the sites of manufacturing or processing for forcign
based firms. Nor can the extent of subcontracting be readily ascertained. 
although there arc known instancts of foreign capital playing a major role in 
the growth of least developed countries' processing and manufacturing 
capacity. One fact that does emerge from this analysis. however. is the 
essentially micro-economic character of industry in the least developed 
countries. And this fact. in turn. suggests the need to focus on the micro
economic implications of policy reforms and related efforts aimed at 
establishing a broader base for interdependence. 

APPENDIX 

LEAST DEVELOPED COUNTRIES0 

Afghanistan 
Bangladesh 
Benin 
Bhutan 
Botswana 
Burkina Faso 
Burundi 
Cape Verde 
Central African Republic 
Chad 
Comoros 
Democratic Yemen 
Djibouti 
Equatorial Guinea 
Ethiopia 
Gambia 
Guinea 
Guinea-Bissau 

Haiti 
Lao People's Democratic Republic 
Lesotho 
Malawi 
Maldives 
Mali 
Nepal 
Niger 
Rwanda 
Samoa 
Sao Tome and Principe 
Sierra Leone 
Somalia 
Sudan 
Togo 
Uganda 
United Republic of Tanzania 
Yemen 

OGrouped according 10 UNCTAD. llandbnok nf lntc·rnt11innol Tmdr t1nd l>1·1·1·"'p1111·m 
StOfirtirf 198J (TO/ST A T.11 ). 



The evolution of agro-food systems 
in developed market economies 
and developing countries 

x 

THE food industry' usually accounts for the largest portion of MVA in the 
developing countries. Although it accounts for a smaller portion in the 
developed market economies. it is. nevertheless. the subject of considerable 
attention by the Governments of those countries. It continues to play an 
important role within the manufacturing sector and assumes special ~igni
ficance in respect of such key issues as nutritional standards. self-reliance and 
employment. If only for those reasons. the food industry warrants close 
examination. 

The present chapter begins with an analysis of the industry's market 
organization and technological progress in the developed market economies. I ts 
growth. which has been supported by the generation of a steady flow of new, 
industrially processed products. is studied in light of this analysis. The chapter 
continues with an account of how. in the developed market economies. :he 
diffusion of standardized food production and consumption patterns has been 
accomplished through trade. direct international investment and imitative 
national investment. It notes that. although the forces contributing to this 
standardized pattern are powerful. structural differences still persist. Mor:over. 
the extent and form of the diffusion process varies widely from product to 
product. A typology of food products, developed according to stage of 
transformation, serves as a basis for the analysis. 

The food industry in 20 selected developing countries and areas is also 
reviewed. While patterns of development are seen to fall into three distinct 
categories, the structure of the food industry is largely global in scope. The 
chapter concludes with an examination of the links between the food industry 
and the agricultural sector. The displacement of tt:e traditional vegetable 
protein diet in many developing countries by an animal protein one 
is highlighted. This trend, which is closely identif!ed with the activities of 
transnational corporations. has resulted in the introdu;tion in many developing 
countries of a relatively sophisticated agro-foud ~y~tem comparable to that 
found in most developed countries. Many developing countries, however, are 
not in a position to make the structural adjustments required by this syMem. 
The experience of China is cited as a possible alternative approach. In that 
country, large increases in the supply of animal protein have been introduced 
without disruplion of the structural balance of the economy. 

'The 1erm "food induinry" as used here includes 1he food processing (ISi(" .ll 1/2) and 
beverages (ISIC 313) indus1ries. Food ~fers 10 food and beverages. 

]()7 
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The agro-f ood industry in the developed market economies 

The food industry typically exhibits a slow, but steady, pace of growth. 
Between 1963 and 1978, total MVA in the de· ·eloped market economies 
t:xpanded rapidly, exceeding growth rates in the food industry. In 1973-1981, 
however, a period punctuated by the severe recessions of 1974-1975 and 1980-
1981, the growth rate of MV A fell below that of food. The major exception to 
this pattern was Japan. There, growth in the food industry tended to lag behind 
that of other develop~ m<.;.rket economies, while the gro~th rate of total MVA 
remained consistently higher than the average. 

By the early 1980s, the developed market economies accounted for about 
58 per cent of the world value added in the food industry. Together, the EEC, 
the United States and Japan claimed about 90 per cent of the value added in 
the dP.veloped market economies. The following table, which is based on 
averages for 1977-198i, shows that in that period the EEC. (excluding Greece, 
Ireland and Luxembourg) was the largest producer, beth in terms of value 
addedand employment.2 

The food industry in selected de\"eloped marker ccooomies, 1977-1981 

EEC 
United States 
Japan 

Value added 
(billions of dollar!") 

77.1 
64.5 
27 .. l 

Number of 
emplo.rers 

(thousands) 

-~ 124 
l 540 
I 060 

The steady, if modest, rate of expansion in the food indus:ry of the 
developed market economies is a consequence of ~he growth in food 
consumption expenditure, which itself tends to be slower than the rate of 
growth of total consumption expenditure.; The industry, however, is not 
always severely constrained by food consumption expenditure. For one thing, it 
benefits from the growth in the share of services in cor.sumer expenditures. In 
Japan. for instance, the share of total food expenditure accounted for by 
restaurants and catering services jumped from 7 tn 15 per cent between 1965 
and 1975. ~ For another thing, it benefits from the fact that an increasing 
proportion of e:.itpenditure on food items is being devoted to industrially 
processed foods. In the Federal Republic of Germany, this proportion 
increased from 36 per cent in 1960 to 41 per cent in 1970 and 44 per cent in 
1980.~ 

l'fearhnok of lndu.uriul Stati.ffirs. 19111 (Uni1ed Na1ions publicalion. S.,les No. E.83.XVll.S). 
Da1a convened 10 dollars on rhe basis oflMF yearly conversion ra1es. 

'The grow1h ra1e of food consump1ion expendi111re ranged be1ween O.S and 2 per cenl in mos1 
of 1he high-income OECD counlries be1ween 196K and 19711. These values were 40 lO 60 per cem 
lower 1han lho!>C found for rhe grow1h ra1e of 101al consumplion c\pendi111rc. See OECD. Comptn 
nu1in11t1U\ de.f pa_n tlr fOCDf.. 19M-/97R (Paris. 1980). 

'Y. Ono. "Evolulion du sys1emc alimenlaire du Japon a(1 cours des anni:~ KO'" (Paris. 
OECD. 19K21. p. R. 

'W. Grosskopf. "Ajus1emen1s s1ruc111rcls des induslries alimcnlain:s d;ins Iii Rl:puhliq1a: 
fedi:rilk d. Allcmagnc'" I Pari!i, OFCI>. 19K21. p. 2. 
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The shift towards industrially processed items can only be obs1 
high level of statistical disaggregation because it is a pbenomenon cha 
by the differentiation and substitution of items wilhin broad 
categories of food productc;. Tb is feature is evident from the data for 1 

Kingdom given :n table X.l. The share of different food group 
household food expenditure was fairly constant between 1960 and 19: 
each group, howevt:r, major shifts occurred in favour of foods co 
larger proportion of value added or .. services" (the degree of prepa 
the food). For example. the consumption of breakfast cereals expa1 
that of bread contracted; sugar confectionery increased. but su 
decreased; purchases of beef remained steady, but purchases of 
poultry expanded. Manufactured food items have an income elastii 
much higher than that of the food group to which they belong. For 
1972-1977, the income elasticity for frozen vegetables in the Unitec 
was estimated to be 0. 75. as against 0.14 for the vegetable group a: 
Between 1974 and 1979, the consumption of concentrated milk 
decreased by 37 per cent and that of milk increased by only 8 per ci 
consumption of yoghurt and cheese rose by 19 per cent while Lhat o 
rose by 30 per cent . 

....... ble X.I. United Kingdom, 1960-1980: share of selected 
Legories of food in total food expenditure; indices of consump

tion of selected food items 

/1}()0 /IJ7n 1980 

Bread and cereals0 13 13 13 
White breadb 114 100 68 
Breakfast cerealsb 66 100 124 

Meat and meat productsa 27 27 28 
Beef, vealb 118 100 97 
Porkb 71 100 146 
Poultryb 35 100 133 

Dairy productsa 15 15 15 
Milkb 104 100 89 
Otherh 89 100 104 

Sugar, preserves, confectionerya 10 9 10 
Su garb 105 100 66 

Beverages0 6 6 8 
Soft drinksb 79 100 19~ 

Souru: 0. Mordue, "The food sector in the c:onie•t of tile U.K 
economy", Tl" Food lndu1rry. J. Burns. ed. (London, Heinemann. 1983), pp. 21·2J 

0 Pcrc:cntagc of t1Jtal f<'od expenditure. 

htndex of volume of consumption ( 1970 = 100). 

In view of the rapidity with which the structure of indi 
consumption expenditures is changing, the common impression 
industry as a stable one supported by a steady demand requires r 
overall pattern may be stahle, but food processing enterprises f: 

'DAFSA·Anal~sc, /.r.~ irrJu.1trir~ de lt1 .•urKetotiorr ,.,, f:urnpe (Paris. 19KO). p. 9. 
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adjustment problems. These problems can be attributed to a host of socio
economic factors which are tending to di~ert consumers away from traditional 
foods towards time-saving convenience foods. The factors rnclutk higher 
in~omcs. which pei-m1t ~he purchase of more household equipment such as 
deep-freezing l!nits and micro-wave ovens; the increased participa•ion of 
women in the work force; the spread of suburban housmg and private 
transportation; anfi shifts in distribution cbannels \\<hich favour ml!lti-product 
foodstores. 

With the transformation of the s0cio-economic fraoework thai:. came in 
the wake of the Second World War. the proportion of food e.'(penditure 
devoted to industrially processed food5 increased markedly. Thi' phenomenon 
was manifest in a.II the countriF:S that -:njoyed th~ !)OSt-\var economic boom. ft 
was noL however, a simple .:0n~e4uence of growth (as measured, for exam pl~. 

· by GNP; or the degree of !'emale ;>articipation in economic activity. It was. and 
continues to he, ioflue;tced by specific national r.ircumstances. In Japan. per 
ca9ita GNP is 20 per cent higher than in che Ur.ited Krngdom (1980 figures). 
Female participaticn in economic activity is aiso higher than in the United 
Kingdom: 36.! per cent ~s compared to 34.3 per cent (figures for 1972-1981). 7 

However, processed foods account for only 50 per cent of total· food 
expenditure in Japan. compared to 85 pe; cent in the _United Kingdom. 8 One 
possible explanation for this difference is the structure of production. UnHl 
recently, food processing in Japan was carried out in small units. In 1979, the 
m:mber of persons engaged per establishment in the food industry was over 
seven times greater in the United Kingdom than in Japan ~s was the value 
added per est:iblishment.9 

De5pite .Japan's high level of industrialization, a complex '.iet of circum
stances have limited the degree of its industrial cor.centration on food 
processing. The experience in the United Kingdom has been different. In that 
country, historical circumstances have provided ex-ceptional opportunities for 
the development of large industrial enterprises in the food ~ector. The free
trade approach that characterized agriculrural and food policies since the mid
r.ineteenth century left the United Kingd1)m market vpen to cheap agricultural 
imports. 1 his meant that, ".Om pared with that of other European countries, the 
share of national agricultural output in food expenditure was relatively low. 
However, that approach also encouraged the growth· of large enterprises. 
L0cated near ports of entry, these were able to benefit fully from economies of 
scale. i<! As a ref,ult, the United Kingdom now has the highest share of 
industrially processed food in food expenditure among the developed market 
economies. 

The experience of the United States is similar. Up to the First World War, 
the food market in Lhat country was diversified at the final consumption stage. 
as a consequence of the multinational features of urban food patterns. 

Tl; ROST AT. Rt'.'it-11 /971-/9HI (Luxembourg. 19X3). p. 117. 

"Ono. r>p. cif.: D. Mordue. "The food secror in the context of the IJ.K. economy". Tht• Foot! 
llld11.lfr.1. J. Burns. ed. !London. Heinemann. 19X3). p. 20. For the United Kingdom. the figure 
includes slaughtering ( 70 per cent if excluded). 

'Calculations made from data in t't•arhook of lnd1wriC1l StC1ti.uin. /9H I .... 
1".J. Rums." A ~ynopric view of the food industry". Thi• Food lntl1Htry . .I. Burns. ed. (London. 

Heinemann. 1-JXh l'P· 111-1.t 
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Nevertheless. the domestic market was still large enough to allow for economies 
of scale :n semi-processed products. In the years between the worid wars. food 
producers sought to reduce the degree of market segmentation anci product 
specialization in the final stage. by promoting convenience foods with a high 
level of value added. These efforts gave rise to a radically new pattern of food 
consumption. Thus, by the end of the Second World War. firms in the United 
States had gained a position from which they could promote a pattern of fooJ 
consumption to match the changing conditions of living that came wit ti the end 
of the war.ll 

The experience of the United Kingdom and the United States underlines 
the imponance of the role of suppliers in orienting consumers towards food 
it~ms with a higher value added content. Developments in the food industries 
of these two countries in t:me began to be imitated in the tei::hnology and 
marketiilg strategies of other countries undergoing the same modernization 
process; nevertheless. the two have retained their dom:nant position among the 
developed mMket ewnomies. In the mid-1970s, 48 of the IOO largest food 
enterprises in the developed market economies were based in the United States 
and accounted for 52 per cent of the devdoped market economies' total 
turnover in food expenditure. In the United Kingdom, 23 such firms claimed 
22 per crnt of the same turnover. 12 

T'A-0 studies, based on data for 1977, indicate that the concentration r.-tio. 
mP.asured as the ~hare of th~ largest firms (5 io the Un~ted Kingdom. 4 in the 
United States) in total food inJustry sales was high in both countries. In the 
United Kingdom. it \\as 74 per cent, as compared to 65 rer cent in the 
manufacturing sector as a whole A detailed a'1alysis of 60 major food products 
in that country st1owed that the concentration ratio exceeded 70 per cent for 
37 products (which together represented 62 per cent of the total sa:zs for all 
products stuciied).13 In the United States, the conce1ttration ratio was 50 per cent 
for the bran1,;h as a whole, but ratios of more than 60 per cent were found for 
17 of the 47 major food products studied. 14 

Despite differences in the size of national markets, these variarions in 
concentration ratios can not be explained merely in terms of economies of 
scale. In both the United Kingdom and the United States, concentration ratios 
for most products are well above the optimal size which would be dcrcrmined 
by technological norms. Moreover, they are much higher ac the enterprise than 
at the establishment level. 1• For certain semi-processed products (e.g. sugar and 
vegetable oils), techno!ogical considerations have obviously been rt"spons;ble 
for greater concentration at early stages of the processing chain. In the United 
Kingdom and the United States. general developmental p,1licies have {1..'.nded to 

11 /fldu.m.r in a Chanxinx World 1l!ni1ed Nations publication. Sales No. LXJll.8.6). 
chaptt'r IX. 

11"Drafl world-wide s1ud\ on a11ro-inuus1ric~ .. 1UNl!>O/ICIS.6S. 1977). p. 4} 
11 8. G. Walt~. •• Ajusremen1 s1ructurcl des indus1ries alimcn1a1rcs au RoyaJme-Uni" I Paris. 

OECD. 191!2). pp. 25-31. 
"J. M. Connor. "Ajustement slrm'IUrel des industries alimcnlaires des f;•·!fs-linis" (Paris. 

OECD. 191!2). p. !!. 
11J. M. Connor. "The ll..i1cd S1a1cs food and tobacco manufaciuring ind11s1ric~.· marke1 

structure. slruclllral change and ccor.omii; performance:" (Washington. l>.C: lJnrted S1a1cs 
Department of Agrrcullurc. 191!0). pp. 20-B. 
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favour the estatlishment of large firms capable of tciking full advantage of the 
potential ('i economies of scale. Th.!Se firms are usually also in a position to 
expand their markets. through mergers. and to minimize competitive pre~surt 
in fields using standardized products. through branding and aggressive 
marketing. Thus. technological economies of scale have often played the role of 
.. starter .. in tile formation of oligopolistic structures. Yet. when certain new 
food products (soft drinks. breakfast cereals. chewing gum. potato chips etc.) 
were introduced. economies of scale were more important in marketing and 
sales promotion than in production. This also benefited firms operating in 
oligopolistic and even monopolistic market structures. 

After the Second World War. these trends were reinforced through a 
systematic strategy of product differentiation. The strategy called for heavy 
investment in the creation of capacity. the mounting of effective promotion 
campaigns. and the ensuring of appropriate outlets for the new products. The 
investments in capacity and promotion were regarded as fixed production costs 
which served also to create a barrier against the entry of newcomers. In order to 
protect and expand their markets. large firms originally sought to maintain 
these barriers by continuClusly launching new products which incorporated a 
high share of value add~ at the industrial processing stage.=6 However. new 
food products cannot be turned out indefinitely. It became dear that it would 
be necessary to base th\! innovation strategy on forms of product substitution 
anrl product differentiation. This explains why so many firms diversified thei1 
operations to cover a variety of product lines and food categories. 

The developmt>nt of a new product requires a three-phase global strategy: 
(a) potential markets must be identified through careful analysis of consumers' 
needs. behaviour and environment (a product concept); (b) a prototype must be 
devdoped and testt:d: and (c) the new product must be promoted through 
aggressive ad\ertisiilg and marketing. It is a lengthy process requiring, on 
.lverage. between 35 and 40 months to accomplish and demanding synergistic 
efforts on !he part of a number of corporate teams.' 7 In this process, the cost of 
innovation is much more closely related to marketing operations than to the 
level of prottuction. Corporate growth strategies rely upon the rapid turnover 
of new products. In the United States. large corporations launch on average 
5,000 new grocery products every year. 18 In the Federal Republic of Germany. 
650 new products were launched in 1979.1

'1 This type of strategy requires a 
costly promotion effort. Patterns of consumer demand must be shaped in 
accordance with the pace and nature of innovation. Innovation itself requires 
the creative application of techniques developed in other industries or research 
fields (e.g. chemistry, plastic packaging. the use of colourants and additives, 
and biologkal research). The cost of such innovation is largely external to the 
industry-a fact that is reflected in the relative volume of R and D and 
advertising expenditure in the food industry of the two countries that have 
established the standard strategy for corporate food planning. In the United 

'"S. Howe. '"Competition and performam:c: in food manufacturing'", Thi• Fnod ff11li1.\fl"_r • 

.I. Burn;. ed. ( l.11ndon. Heinemann. 19113). pJ:. IOJ-I07. 
1·R. S. Mc~cr. "'Eleven stages of succ,:ssful new product d~vrlopmeni'". Food Tah11olo.rrr 

(Chicago. lnsliluh: of Food Technology. July 19114). pp. 71-711. 

"OECD ... l.c' indus1riei. alimen1aire" ~;· l'OCOE dans les annces 110" (Paris. 19113). p. 135. 
1 ~Gros\kopf. op. cif.. p. 11. 
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Slates. in 1980. R and D expenditure by the food industry accounted for only 
0.7 per cent of value added (against 5.7 per cent for the manufacturing industry 
as a whole). whereas advertising expenditure accounted for 13 per cent.20 The 
proportion was much h:gher for specialized products such as breakfast cereals 
and soft drinks. In the United Kingdom in 1976-1977. the food industry's 
media advertising expenses were three times its R and D expenses.21 At the 
s.ame time. that country accounted for 30 per cent of the total number of 
industrial food research workers in the EEC. 22 

In 1980. total EEC expenditure on food R and D was 0.5 per cent of \·alue 
added-atoct two thirds that of the United States.23 The rising share of value 
added in food expenditure appears, therefore. to be a result of a strategy 
pursued by high!y concentrated firms seeking growth through product 
differentiation. It is not reprded as the consequence of an increase in the 
quality of food consumed as incomes grow. Nor is it an automatic by-product 
of a country's high degree of industrialization. as demonstrated by the example 
of Japan. Rather. it results from the ability of firms to incorporate .. services .. in 
the industrial transformation of the product. 24 

The widening range of innovations and technical changes in the last 
20 years have helped to boost the share of value added in the total food 
consumption of the developed market economies. One type of innovation can 
be linked with further exten~ions of industrial processing along the food chain. 
This has been the case in the meat industries, which have benefited from 
technical improvements in transport and packaging (e.g. multi-temperature 
vehicles. oxygen and moisture barriers. plastic films and vacuum packing). 
These improvements have led to a reduction in distribution costs, and 
particularly in the costs nf transporting final products. Consequently. they have 
given industrial processing in large plants a competitive advantage over 
decentralized, handicraft-type processing. Another innovation, though not so 
we'I known, is the application of irradiation techniques to perishable food 
pre ducts (meat, seafood, fruit and vegetables). This technique extends the shelf
life of products through the destruction of insects and micro-organisms. 
Irradiation is also used in the processing of heat-sensitive foods (e.g. certain 
flc-urs). Since 1970, an increasing number of products have been submitted to 
irradiation. These include potatoes, onions, strawberries. peppers. wheat flour, 
poultry and shrimps. Use of the techniqt:e, however, is constrained by 
regulations (in the United States, for example). by consumers' psychological 
resistance, by the high fixed costs of the equipment needed, and by the 
considerable industrial area needed to house the equipment.25 Nevertheless, 

:~unitc:d Statc:s Burc:au of the: Cc:n~us. Stati.uical Ah.uract /9R1-/9HJ. pp. 567-568. 595 and 
773. 

:
1Howc:, /nr. rit .. pp. IOl!-109. 

::some: thrc:c: quartc:rs of thc:sc: rc:sc:arch \l'orkc:rs in the: Uni1c:d Kingdom wc:rc: c:mployc:d by 
private: institutes and companic:s. 

llCommission of the Europc:an Communitic:s. fooc/ lndu.ury in the F.uropean f:rnnnmir 
Community ( Brussc:ls. 1981 ). p. 80. 

:•A. Ashby. "The: ~conomic environmc:nl of the food industry". The• Fnocl lnc/1wry. J. Burns. ed. 
{l.ondon. Hc:inc:mann. 1983). pp. 52-53. 

:•Association Promorion lndustric: Agriculture: (APRIA). "Lc:s lr.chnologic:s dc:s industries 
agro-alimc:ntairc:s. Pr ogres recc:nts c:t pc:rspc:ctivc:s" (Paris, 191! I). pp. 3 7-52. 
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irradiation (sometimes used in association with freezing techniques) represents 
an extension of industrial techniques to new links in the food chain. 

Another innovation concerns the .. package .. -type application of new 
techniques in the production of standardized industrial products. Examples of 
such techniques include combining ultra-high-temperature processing and 
aseptic packing. Aseptic packaging was originally used for the storage of long
lif e milk, but the 1970s saw it being increasingly applied to other products. It 
has many spin-off effects, such as reducing the non-industrial costs associated 
with energy, transport, packaging and storage. It has been progressively applied 
to a number of dairy products (e.g. yoghurt, er.earn and cheese) as well as non
dairy products (e.g. fruit juices). Its growth is closely linked with the rise of 
corporate-model food processing in Western Europe and Japan.26 It is also 
partly attributable to the fact that in the 19705 Japanese and European food 
emerprises were more conscious of the need to save on energy and transport 
cosls than their American counterparts.27 

An innovation that has probably made the most valuable contribution to 
the food industry in the last 15 years aims at increasing the industrial yield of 
raw materials and identifying new outlets for traditional agricultural or food 
products through increased production of by-products with a high share of 
value added. An example is the outlet provided for com products by the 
conversion of corn starch into high fructose corn syrup through the use of 
immobilized glucose isomerose. In the United States, isoglucose has been 
popular as a sweetener since the 1970s. At the same time, new possibilities for 
the utilization of corn have been opened up through the transformation of 
starch in ethanol. In recent years, major developments have taken place with 
respect to the transformation of milk, and these in turn have boosted the 
production of non-fat milk by-produC\s. Caseins, caseinates and co-precipitate 
protein products have also become important as functional ingredients in 
formulated food products. In the United States in 1980. 76 million pounds of 
casein and caseinates were used in human foods (mainly imitation cheese and 
cream). Another 52 million pounds found non-food applications (mainly 
medical products and industrial products such a~ glues, paints and deaning 
agents). 

Whey plays a determining role in the utilization of milk by-products by 
food and non-food industries alike. In 1982, some 308 million pounds were 
used in the United States in the manufacture of animal foods. Another 
476 million pounds were used in the preparation of human foods (~akery and 
dairy products, soups, processed meats etc.). In the last five years, new 
ultrafiltration techniques have opened up new possibilities for the utilization of 
whey protein concentrates (e.g. in the production of meat products, carbonated 
beverages, fruit juices, and medical and pharmaceutical products). 28 Output of 
whey protein concentrates in the United States, which was 35 million pounds in 

~·some 15 of lhe larges! manufac1urers of carlons, cups, sache1s and cans are European; 4 are 
American. Japanese ;ind European firms accoun1ed for 95 per ceni of 1he 101al 'lales of pouches in 
lhe developed marker economies in 1980. 

11See E. R. Wedral, "Overseas influence on U.S. food lechnology", Food Technolo1ff. 
November 1984, pp. 115-113. 

1'C. V. Murr, "Produc1ion and use of milk proleins in food", food Technolof{y. July 1984. 
pp. J9-4K. 

~---
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1982, is expected to increase to 300 million pounds by the late 1980s. The new 
ultrafiltration techniques have also permitted the diversification of industrial 
cheese products and brought down the costs associated with their manu
facture. 29 

The use of soya products, as functional ingredients for human food 
products, is also expanding, thanks to the development of superior spinning, 
extrusion and steam-texturization processes. Soy protein processing is also an 
example of how a technique developed in another industry can find new fields 
of application. Four basic soya products (full-fat protein, defatted protein, 
concentrates and isolates) are important inputs for a number of components 
(baking powders, flour, milk and spun protein) used in the production of many 
final food products (biscuits, cakes, chocolate spreads, ice-cream, confec
tionery, bread, and meat products). 30 

Many of these innovations have significant implications for the structure 
and characteristics of the food industry in the developed market economies. 
Linkages between different branches are strengthened as the food industry 
becomes more interdependent with regard to the supply and demand of food 
components and ingredients. This pattern implies continuous growth (a) in the 
degree of industrial processing of basic foodstuffs, (b) in the share of 
industrially processed raw materials in the intermediate consumption of food 
industries, and (c) in the role of intermediate demand, relative to final demand, 
for many food items. As these new processed inputs and ingredients compete 
with each other as substitutes (e.g. soya and milk proteins), the firms that 
supply them have less control over prices than the firms that sell the final 
products. In an attempt to improve their position by introducing differeJil 
inputs, they tend to refine the specifications and performance of fundamental 
properties.31 Such innovations some!imes generate changes in production 
techniques, and these, in turn, spur adjustments on the part of competitors. As 
illustrated by the following examples, these adjustments usually have an 
important bearing on international trade. 

(a) In the United States, an innovation designed to take advantage of 
dnmestic corn by-products has led to the promotion of isoglucose. This has had 
a considerable impact on the world sugar market, and in particular on that of 
the EEC. Two thirds of the EEC's sugar output is used by the food industry as 
an intermediate. This pattern could be radically altered by increased use of 
isoglucose. At present, EEC consumption is only half that of the United 
States;32 

(b) Growth in outputs of corn starch in the United States has increased 
the supply of gluten feed to a point where the domestic market for animal 
foodstuffs has become saturated. The oversupply has resulted in an export 

29M Mahaut and others, ··Elements de: fabrication de: fromagc:s frais par ultrafihration", 
I.a technique loitiere. No. 961, 1982, pp. 9-ll 

'
0"Soy products in foodstum", Foml Proressing. October 1983. pp. 45-47. 

11 An example: is the: extraordinary diversification of starches. each being marketed with highly 
specific propc:rtic:s-cold-watc:r solubility, vir.cosity without dc:tc:ctablc: gel-structure:, delayed-action 
viscosity dc:vc:lopmc:nt, frc:c:zc:-thaw stability etc. Sec: R. Blanchfield, "Technological change: in food 
manufacturing and distribution", The Food Industry. J. Burns. ed. (l.ondon, Heinemann. 1983). 
pp. 90-95. 

' 1DAFSA-Analysc:, /.'indu.Hrie eurnpeenne tlu .rurre (Paris, 1981), p. 34. 
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drive which is focused primarily on the EEC and Japan and which may alter 
those markets• sources of animal feed; 

(c) In recent years. Australia. the EEC and New Zealand have developed 
the production of non-fat milk by-products such as casein and caseinates to the 
point where they meet a significant portion of world requirements. In the 
1970s. as industries in the United States adjusted to the use of casein and 
caseinates in the formulation of many food products, American imports of 
those inputs increased by 50 per cent. n 

A final type of innovation, one that is closer to the classical picture of 
technological change, relates to the search for economics of scale and higher 
productivity. Examples of this type of innovation include the widespread use of 
batch processes, fluidized bed processes. and microprocessor-controlled pro
cesses. all of which have led to an expansion of optimum plant size. This 
expansion has generally been accompanied by a reduction in the number of 
establishments and workers, but an increase in size of establishments. capital 
investmem and value added per worker. 

The standardization of food patterns in the developed market economies 

The last 25 years have witnessed increased standardization in the pattern 
of food consumption and production in the developed market economies. 
International trade has been an important clement in this process. Between 
1968 and 1978, the share of food exports in domestic output increased 
markedly in Belgium, France, Germany, Federal Republic of. the Netherlands, 
the United Kingdom and the United States. Similarly, the share of imports 
relative to national consumption rose in Belgium, France, Italy and the 
Netherlands.3

" These trends were the result, mainly, of the growth in intra-EEC 
trade. In 1980, intra-EEC imports represented 47 per cent of total food 
imports, while intra-EEC exports amounted to 65 per cent of total food 
exports. JS Furthermore, the EEC is a large food exporter to the rest of the 
world36 and a net exporter of processed food products.37 

The growth of intra-EEC trade reflects the progressive standardization of 
European food patterns. Extra-EEC trade, however, is primarily determined by 
specialization and comparative prices. EEC imports consist mainly of raw 
materials and semi-processed products such as cerea!s. oilseeds and animal 
foodstuffs. These are imported from the United States. American suppliers of 

"Uni1ed Slates Depanmen1 of Agricul1ure, "U.S casein and lac1albumin impons: an 
economic and policy perspective'" Re~n AGESS 810S21 (Washint;ton, D.C.. 1981). pp. lS-20. 

,,OECD, "I.a poli1ique alimen1aire" (Paris, 1981), p. 24. 
11Commission of the European Communities, Tlrt Agricultural Situation in t.'1' Communit,-: 

19RZ Rtport (Brussels), pp. 260-261. 
1•Ex1ra-EEC food trade represen1ed, in 1980, 33 p..:r cen1 of all OECD pro.:essed f(~d 

exports. See Commission des Communautes europee"nes, /..a compititivitt dt1 ir.dustritJ dt la 
Communauti (Luxembourg, 1982), p. 27. 

171n 1980 exports of the food industry were 30 per cent higher than imports of indus1rial food 
products. See Commission of the European Communities, Tht Agric11ltural Situation .... pp. 18-29. 
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highly processed food products. on the other hand. play only a limited role in 
the total food imports of the EEC. Japan is a different case. in the sense that 
the share of imports in its total food consumption decreased during the 1970s. 
However. the structure of Japanese imports has tended to shift towards a larger 
share of meat and animal foodstuffs imported from the United States. 11 

Besides trade. international investment has also contributed to the 
standardization of patterns of food production and consumption in the 
developed market economies. Firms based in the United States and the United 
Kingdom have heen particularly active in this field since the early 1960s. 
Among the 58 largest food corporations operating in the EEC. 33 are based in 
one of those two countries. 19 

More recently. corporations based in continental Europe have also become 
major international investors. In 1980. two European multinational producers 
of frozen foods shared 65 per cent of the market in the United Kingdom, 55 per 
cen: in Belgium and 60 per cent in Italy (through the joint control of a local 
affiliate). One of them attained 40 per cent of the market in the Federal 
ReiJublic of Germany and 20 per cent in France.40 European multinationals 
have also established co-operative ties in traditional products where economies 
of scale favour concentration. 

The scope of international investment has resulted in substantial foreign 
participation in the food industries of most EEC countries. It h."Is been 
estimated that foreign enterprises control 15 per cent of the assets of the food 
industry in the Federal Republic of Germany. Their share is especially high in 
branches producing oils and fats. processed cheese, concentrated milk and 
frozen products. During the 1970s, American and Swiss multinationals 
accounted for the lion's share of food industry investment in the Federal 
Republic of Germany.41 In the Netherlands. it is reckoned that fJrcign 
enterprises account for 11 per cent of food industry sales.42 In France. foreign 
participation is very high in branches producing margarine. soups, powdered 
coffee. biscuits and confectionery.43 In no EEC country. however. is the foreign 
influence as marked as it is in Canada. where 33 per cent of food sales44 are by 
foreign enterprises. In the 1970s. large European corporations dt\Cloped 
extensive operations in the United States. In that country. however, foreign 
investment accounts for only 5 per cent of sales . .cs 

Since 1980, two major trends have become apparent. First. a bilateral wave 
of investment between the United States and the EEC has involved mergers 
between major enterprises on both sides.46 Second, United States and EEC 

11Scc OECD. "Problemcs des echangcs agricolcs" (Paris. 1982), p. 18. 
1•Scc J. Bomba! and P.H. Chalmin, L'agro-alimentaire (Paris. P.U.F .• 1980), p. 42. 
"'DAFSA-Analyse, Les industries de la surgilation .. .• op. cit .• pp. 67-88. 
"Grosskopf. op. rft .• pp. 27-28. 
•

2E. Klein, "Les industries alimcntaircs au" Pays-Bas: structures cl politiquc des pouvoir~ 
publics" (Paris, vECD. 1982), p. 10. 

"'B. Ewcnczyk, "L'ajus1cmcnl s1ruc1urcl des industries agricolcs cl alimcnlaircs en France au 
cours des vingl dcmicrcs annecs" (Paris, OECD. 1982). p. IS. 

"P. K. Gorecki, "L'ajuslcmcnl s1ruc1urcl du scctcur canadicn de l'alimcnlalion Cl des 
boissons" ( 1982, OECD), p. 14. 

"OECD. "Les industries alimcntaircs de l'OCDE dans lcs annecs 80" (Paris. 1983). p. 47. 
••fnttrnatinnal Bu.finny Week. September 1984, pp. 82-IOJ. 
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enterprises have entered into joint ventures with large Japanese producers. 
thereby initiating an expansion in branded industrial food products in Japan. 
Imitation effects have also contributed to the diffusion process. The experience 
of firms in the EEC and Jaoan attests to the fact tha! when global economic 
conditions arc favourable. local food enterprises can replicate th~ growth 
pattern of enterprises in the United States. by combining technological 
innovations with product marketing strategies. Table X.2 provides an overview 
of these trends. by product and stage of processing. 

At the first stage. the share of value added in gross output is usually low. 
bat the value added per worker is often high. owing to economies of scale and 
!he use of labour-saving technology. Technologies and fmal prOducts are 
generally standardized. International investment is not significant. but inter
national trade is. And. as was noted earlier, this trade entails structural ~hifts 
which favour the growth and spread of the corn-oil and animal foodstuffs chain 
in the developed market economies. 

At the second stage, the share of value added in gross output rises, but 
value added per worker generally drops below that achieved in the first stage. 
Technology and products are relatively unstandardized. The degree of 
multinational influence in the field is much lower, and international investment 
and trade play a less important role. 

Table X.2. Food products: degree of standardization aad le.el of iat~nationalization 
among de.eloped market economies in general, and among countries members of the EEC, 

in relation to the stage of transformation• 

uvel of in1"1Ultimralization 

Trad1: /nvestmnr1 ----·--
Among Among 

Slrareof Value Degree of dnrloped dtveloprd 
value added adtkd standardi:ation marker Wi1lrin ;'fUlrket Wi1lrin 

ProduCIS and s1ages in prr rconomies tire economies tire 
of transformation iros.s output .. .-or/ctr Terlr11vlogy Products in gmeral EEC ini~ual EEC 

First stage 

Milk 2 3 3 I I 
Meat I 3 3 2 3 
Sugar 3 3 3 2 l 
Flour 3 3 3 2 2 
Oils and fats 3 3 3 2 3 
Com and oil 

products for 
animal feeding 3 3 3 3 3 2 

Fruit and vegetable 
juices and 
preserve:; 3 3 2 3 2 

Second stagt 

Bread and flour 
confec1ionery 2 I I I I 2 

Meat products 2 ' 2 I 3 I 
Animal fceds1uff 2 3 2 2 3 I 
Chocolare and 

$Ugar confec:-
1ionery 2 2 2 2 3 

Dairy products 2 I I I } 
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Uwl of U.ttr11atiolrolizati011 

Tratk llfRnmtftr 

... _, ... ,,_, 
~of Yalw Dqrttof dndop«I llnPlopttl 

awllll«tl adMtl s1lllflillnlizati011 -ncn Wilm 111arb1 Wirltirt 
Prodrlcu-' narn Iii per ~ts • «1111omits • of ITOllSfonnt1li011 iross-1pa1 worbr Tm.-IOJY Produtrs U.prrnal EEC ;,,,_.i EEC 

Tllirtl stag~ 

Frozen products 3 3 3 3 I 3 I 3 
Biscuits. snacks 3 I 3 3 2 3 3 3 
Highly processed 

dairy products 3 3 3 3 2 3 3 3 
Baby and pet foods 3 3 3 3 2 3 3 3 
Soups and 

breakfast cerals 3 3 3 3 I 3 3 3 
Soft drinks 3 3 3 3 I 3 3 3 
Powdered coffee 3 3 3 3 2· 3 3 3 
Brewery 3 3 2 2 I 3 I 2 
Food ingredients 3 3 3 3 2 3 I I 

Soran: J.P. Pccmans, .. Agro-food industries: a comparatiw: international typology of performances and 
prospeas'', consultant paper pRpamt for UNIOO. January 198S. 

OEstimatcs: I = low or very low; 2 = medium; 3 = high or very high. 

At the third stage, most variables take on their highest values. The degree 
of standardization ir. technology and products is largely dependent on the level 
of international investment, but it is not related to the level of international 
trade. Increasing the share of value added, through branding and product 
differentiation, contributes to greater standardization of functional ingredients. 
packaging and technical processing. 

Although the product-mix and technologies used are similar in most 
developed market economies, some important structural differences remain. 
These are attributable to many factors: the pattern of industrial organization. 
the general economic environment, differences in national agro-food policies, 
and cultural habits. All interact and contribute to the development of unique 
structural charaeleristics. 

At the second stage of processing, differences in industrial organization are 
apparent. The result, primarily, of ingrained social and cultural habits, rather 
than technological backwardness, these differences contribute to the promi
nence of small-scale, specialized food enterprises. At the end of the 1970s, food 
enterprises with less than l,000 employees accounted for 27 per cent of 
employment and 31 per cent of value added in the United Kingdom. At the 
same time, enterprises with les.li than 500 employees accounted for 57 per cent 
of employment and 59 per cent of turnover in France and 75 per cent of sales in 
the Federal Republic of Germany. 

In addition to these distinctions in industrial organization, differences in 
the general economic environment can also explain national variations in 
structure. food industries in the United Kingdom, for instance, have a 
comparatively low level of productivity (in terms of value added per worker). 

_, 
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despite the emplasis which that country gives to technology and product 
strategy. A pro!>able explanation is the generally low level of wages. 
Nevertheless. the food industry is a profitable one compared with other 
industries in the United Kingdom.47 Finally. structural differences between 
industries in the developed market economies may be due to specific policies at 
the national or regional level. The composition of food industry output. for 
example. is affected by export policies. Such policies are responsible for the 
large differences in the contribution of milled grain products and sugar to the 
value added of the food industry in the United States and in the EEC. In 1977. 
their shares were 12 and 7 per cent respectively in the United States. and 3 and 
15 per cent respectively in the EEC. 

The agro-food industry in the developing countries 

In 1981. value added in the food industry of the developing countries 
accounted for about 16 per cent of the world total. The food. leather and 
petroleum industries were among the few to achieve a rate of growth during 
1973-1980 that was superior to that of 1963-1973. For the developing countries 
as a whole. food industry growth during the 1970s roughly matched MVA 
growth. At the individual country level. however. this relationship was subject 
to the level of development. In low-income countries, the food industry grew 
faster than MVA in 14 out of 23 countries for which data were available; in 
middle-income countries. it grew faster in 8 out of 21 countries; and in high
income countries it grew faster in only 2 out of 14.48 

Table X.3 shows some characteristics of the food industry in 20 developing 
countries and areas in 1975 and 1980. The picture is one of striking diversity. 
Per capita sales of processed food were particularly high in economies that had 
only modest agricultural resources of their own. These economies. however, 
were either oil exporters or relatively industrialized. Per capita sales were also 
high in three relatively industrialized Latin American countries which are also 
agriculturally well endowed: Brazil. Mexico and Venezuela. The share of the 
food industry in total MV A was less than 5 per cent in Hong Kong and 
Singapore and more than 20 per cent in Kenya. the Philippines and Malaysia. 
Value added per employee ranged from $2.500 in Indonesia to $17.300 in 
Singapore. One measure. however, was fairly uniform: the share of value added 
in gross output. With a mean value of 25.5 per cent. this was roughly the same 
as the average for the d.:veloped market economies. It was achieved. though. 
using productive structures widely different from those used in the devel0ved 
market economies. These different structures can best be analy!n:d in lhe light 
of the global food network and the interaction between the food industry and 
the agricultural sector. 

47Wans. op. di., p. 29. 
0 Low-income developing counlries ar' defined as 1hose 1ha1 had less than $600 per capita 

GDP in 1978 at currenl prices. Comparable figures for middle-income and high-income developing 
counlries are $600-S 1,320 a1.1d more than $1.320, respectively. 



Table X.3. The food industry in selected developing countries and areas: sales of processed food (1975) and characterlstlcs of the productive 
process (1980) 

Characttrlstlcs of productlvt procus, 1980 

Ptr capita salts ofproctsstd/ood, 197$ 
Valut addtd Wagts 
ptr tmploytt ptr tmploytt Valut addtd In 

Total population Urban population Short o/MVA (thousand (thousand gross ou1pu1 

C-tQ' OT Orff (dol!au) (dollars) (ptrctntagt) dollars) dollars) (ptrctntagt) 

Algeria 57 131 ... 
Brazil 125 211 11.7 13.4 2.0 28.8 

Colombia 98 144 18.4 12.9 2.4 26.1 

Egypt 56 123 17.8 . '' . '' ''. 

Hong Kong 253 272 2.3 8.8 3.8 28.9 

India 16 48 7.6a ' .. .. ... 
Indonesia 12 29 2.5 0.7 23.3 

Iraq 39 69 

l••ory Coast 35 195 . '. 
Kenya 39 197 37.9 7.8 2.2 19.5 

Kuwait 402 406 

Libyan Arab Jam.ihiriya 177 230 ... 
Malaysia 65 134 21.3a 11.1a l.8a 19.oa 

Mexico 145 246 15.S 10.~ 4.2 29.7 

Nigeria 19 54 . . . ... ... ... 
Philippines so 99 23.7 4.8a 0.9" 25.3a 

Republic of Korea 38 69 9.1 14.8 3.7 29.6 

Saudi Arabia ... 221 

Singapore 232 244 4.Sb 17.3h s.oh 21.ob 

Venezuela 254 317 13,7a 16.6 6.7 29.8 

Mean values in the sample 111 172 15.3 11.0 3.0 25.5 

Mean values in developed market 
economics 

11.7 30.2 11.2 25.5 

So11rtt: Traiu110tional Corporarions i11 Fcwd and Btvrragr Proctssing (United Nations publication, Sale~ No. E.H 1.11.A. I 2), tables 1·2, 1.3, 1.4 and Handbook of lmlu.11rial 

Statistics 1984 (United Nations publication, Sales No. E/F/114.11.8.8). 
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Tlte global f ootl network anti tlte structure of tlte f ootl industry 

By comparing national food imports against national food output. it is 
possible to identify three categories of developing countries and to associate 
certain features of the global food network with each category. The first 
category is comprised of countries with high per capita income and. a small 
agricultural sector: some export oil, others export manufactures. The compo
sition of their food imports is highly diversified, with basic staples (cereals, 
sugar. oils and fats) accounting for only a small share. Large sections of their 
population have adopted developed country patterns of food consumption. Per 
capita sales of processed food are relatively high, but only a small portion of 
them reflect domestic sources (table X.4). The disparity bet\\een total sales of 
processed foods and the share: of the domestic industry in those sales can be 
attributed partly to the growing ~opularity of sophisticated food products 
(i.e. products generally regarded as part of the third st.age of processing), almost 
all of which are imported. 

Table X.4. Share of national output in food sales, and share of 
basic staples in food imports, selected developing countries and 

arc-as, 1975 and 1980 

lountry or arta 

(Percentage) 

Shart of national 
output in food 
salts in 1975 

High income, ..,,·ith small agricultural .m:tor 

Hong Kong 27 
Ku wail 27 
Libyan Arab Jamahiriya 19 
Saudi Arabia 39 
Singapore 68 

Middle income. oil exporting 

Algeria !16 
Indonesia 83 
Nigeria 75 

Oil importinK 

Brazil 116 
Colombia 105 
India 107 
Malaysia 146 
Mexico 101 
Republic: of Korea 117 

Shnrt of basic staplts 
in total food 

imports in 1980 

20 
18 
24 
40 
46 

59 
81 
59 

75 
75 
83 

79 
91 

Soura: FAO, Produ<tion Ytarbook, 1980; Ytarbaok of lnttrnational Trade 
StatistiCJ. 1977 !Uniccd Nacion• publicacion, Salc5 No. E.711.XVll.11) and 
Yearbook of lntm1ational Tradt Statistics, 1980 (Uniccd Nacions publica1ion. 
Sales No. E/F.81.XVll.13); Transnational Corpora1ions in food and Revtrote.r 
Proauint (Uniced Nacions publicalion, Sales No. E.81.11.A.12). 



Tire evolution of agro-food systems in developed market econ11mies anti developing countries 

Although imports are the major source of supply. opportuniti 
domestic expansion do exist. In some of these countries. enterprises regar 
being at the first stage of processing use capital-intensive technologies. I 
tum-key establishments which operate with the help of protectio 
subsidies,'" they l"roduce new staples (wheat flour. meat and milk) in re 
to the changing pattern of food demand. The small-scale enterprises 
process traditional food staples at the second stage of proce5si1 
progressively eliminated, and a m:w food chain, featuring modem pro 
operations and extensive distribution outlets, is created. 

The second category consisi~ of middie-income, oil-exporting c0t 
The share of food sales in their national output is higiter than in ti 
category. Imports are also higher than in countries at the same level of i 
but which lack the foreign revenue provided by oil exports. Their impc 
less diversified than those in the first category, but this is changing wit 
especially through the replacement ot local staples by staples which ar 
common in developed countries. The rapid growth of income in some ex 
countries (in both categories) has stimulated demand for food to such ar 
that local supply cannot keep up with it. As foreign exchange b 
available. this rroblem is overcome through imports. as shown in tabie} 

srrc 
codr 

Oil 
022 
023 
024 
041 
042 
044 
046 
048 
054 
061 

Table X.S. Index of food imports in selected countries and areas, 197~J98 

Total dnrloptd 
m...icrt 

uonomirs and 
drvrloping 

Food imports countrirs 

Meat 453 
Milk and cream 562 
Butter 403 
Cheese 501 
Wheat unmilled 340 
Rice 420 
Maize unmilled 409 
Wheat flour 323 
Cereal preparations 537 
Vegetables 378 
Sugar 294 

T11t·rn1y 
dnrlopin1 
countrirs 

and ,;rral' 

I 517 
649 
953 
I! 
390 
489 

I 133 
436 
621 
622 
798 

Saudi .... rabia 

4966 
1650 
I 400 
I 540 

630 
551 

) 

I 150 
3 500 
I 560 

962 

Algma 

I 850 

2 800 
10 500 

1420 

Sourer: Data in Yrarbook of lntrrnational Trad' Statistin. 1980 (Uni:ed Nations public 
No. E/F.111.XVll.13l. 

0 1970 = 100 (current dollars). 

"As listed in table X.4. 

One drawback with this pattern is that the imports tend to instil 1 

habits to which national producers c2.nnot easily adjust. The average si 
population in this category, however. and the rapidity with which tr 
habits are being replaced by new ones. means that there is room for e: 
for units producing flour, meat, milk, edible oils and fats and sugar 
first stage' of processing). The growth of these units is generally follow1 

4•A. Martens. "'L'economie des pays arabes"', Eronomica (Paris. 19113). chapters VI 
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establishment of operations at the second processing stage supplying new 
staples (e.g. bread and animal foodstuffs). Thus, the pressure on the traditional 
agro-food sub-sector to adjust to new food patterns increases as a form of 
.. transitional dualism .. arises. This is particularly true in countries where the 
rapid shift towards modern foods is led by consumers in upper-income 
brackets. 

The third category is comprised exclusively of oil-importing countries. In 
these countries, domestic food supply often exceeds local consumption. The 
surplus-largely traditional products-is exported. Food imports are mainly 
staples, but in some countries (e.g. Malaysia and Republic of Korea) consumer 
preferences have been affected by the rapid pace of industrialization. This has 
resulted in a relatively high ratio of food imports to food output. In most 
countries in this category, the pattern of income distribution and the pace of 
economic growth play an important part in determining the import-output 
ratio. These countries also tend to have a high degree of self-sufficiency, but 
significant differences are to be observed in the structure of their food 
industries. In several of the larger countries, the traditional structure is 
dualistic: the food consumed by high-income groups is similar to that in 
developed countries and involves extensive local processing; the food consumed 
by low-income groups is based upon local staples. 

Rapid industrialization has prompted a shift towards more processed, 
branded and sophisticated food products. Although lower income consumers 
continue to buy the traditional, popular staples, a new pattern of food 
consumption has gradually begun to emerge. Products identified as being at the 
third stage of processing include carbonated beverages. which have a high 
price/nutrient-content ratio, and wheat flour, a new, relatively low-priced 
staple. 50 The net result is that as producers expand operations at all stages of 
product transformation, the distribution of value added in the food industry 
becomes more diversified. New operations typically include the elementary and 
intermediate processing of basic, common staples, the processing of tropical 
foods for export, and the extensive processing of a considerable range of food 
items. 

High rates of industrial growth are not always associated with structural 
dualism in the food industry. Important differences are to be noted between 
Latin American and Asian countries. In the Republic of Korea, where very 
high rates of industrial growth are asso.;iated with minimal disparities in 
income, the basic diet continues to include a high level of fish and vegetable 
protein; per capita sales of processed foods are relatively low (see table X.6). 
This relationship between relatively even income distribution and adherence to 
a traditional diet has encouraged the emergence of a dietary pattern in the 
Republic of Korea that is quite different to that found in, say, Brazil or 
Mexico.51 In this context, the intermediate processing of traditional ~taples has 
been of great importance, for in the Republic of Korea, as in Japan. the food 
industry continues to be relatively labour-intensive. Outlets for more exten-

soA. Miroux, "Agriculllm: ct talancc des paicmcnts au Bresil: neccssi1e d'ajustcmcnt ct 
rcdecouvcrte du sccteur agricolc", l..o doc "me,,tatinn fra,,raise. Note" el etudcs documrn~aircs, 
No. 4675-76 (Paris, 1983), pp. 115-146. 

11 0. H. Kim and Y. J. Joo, "The food situation and policies in the Republic of Korea" (Paris. 
OECD. 1982), pp. 70-76. 
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Tahle X.6. Industrial output, inl-ome distribulton, food sales and structure of diet, 
selected countries, 1975 

Percmtage of income rtreived bf Nutrition (per capita) 

Lo .. ·,.st income Higlren income Total Animal 
lndunrial grr .p(40per group (to per Processed proteins proteins 

output cent of cmtof food sales per day per day 
Countr}" per capita6 population) population) per capita6 Calories (grams) (grams) 

Brazil 100 7 51 100 2447 59 23 
Mexico 120 10 41 110 2 791 72 24 
Republic 

of Korea 82 17 27 30 2957 80 16 

Souru: Wortd Banli Development Report 191JZ: Transnational Corporations in Food and Beverages Proressing 
IUnitcd Nations publication, Sales No. E.81.11.A.12); FAO, Produ~tion Yearbook. /91JZ. 

a1ndcx based on Brazil = 100. 

sively processed products are still limited (except in the case of beverages). The 
growth of advanced processing operations has therefore been more constrained 
in Asia than in Latin America. Nevertheless, the rapid rise in real incomes has 
led to progressive diversification in consumption and g::-eater intake of animal 
protein. These shifts have been realized through imports of new staples and the 
develo;>ment of local units to process them. 

In the Republic of Korea, the traditional food pattern survives because it is 
based on a balanced and diversified diet which uses improved local raw 
materials. The relatively equitable distribution of income, moreover, favours 
the diffusion of new types of food across al! strata of the population. The end 
result is a diversified food pattern which features the integration of traditional 
products and new staples in the popular diet. 

The interaction between the food industry and agriculture 

The international diffusion of the developed countries' food patterns is 
placing a heavy strain upon the traditional agro-food syst~ms of the developing 
countries. As consumers in the latter countries shift their preferences to n~w 
staples, and as producers in those countries adopt modern technologies. the 
traditional agricultural and processing units tend to be crowded oul. This effect 
is best seen through analysis of the phenomenon that is currently affecting the 
agro-food system of the developing countries: the progressive substitution of a 
cereal-oilseed-animal-protein diet for the traditional. vegetable protein one. 

The rapid expansion of the animal-protein food chain is the result of many 
interdependent elements: promotion by transnation?.I corporations; pervasive 
international imitative effects in countries with a growing and internationally 
oriented middle class; policies designed to reduce food prices for urban 
dwellers; and the fact that-relative to other types of projc:cts-external 
resources are easily available. Transnationals have played an important role in 
the diffusion of the chain, through their ability to co-ordinate diverse 
operations such as importing new staples (as inputs); transferring Me 
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technology required to process the products (through direct im·estment or turn
key projects); and assisting local farmers to adjust to the production of new 
staples. In 1975. of the 352 transnational affiliates operating in the 20 countries 
and areas listed in table X.3. some 129 were active in the area of fruit, 
vegetables, coffee and cocoa processing; 47 in soft drinks and beer; and 176 in 
the cereal-oilseed-animal-protein chain. 52 

• 

AU developing countries enjoying a high rate of industrial growth face the 
problem of f ceding a burgeoning urban population while keeping the cost of 
living in line with low national salaries. Some countries lack an agricultural 
sector sizeable enough to feed the population. Others find it difficult to expand 
food production on the basis of the traditional staples produced by peasant 
agriculture. Thus, countries that have relatively easy access to foreign exchange, 
through exports of oil or manufactures, or through foreign credit, have sought 
to solve the problem by incorporating cheap animal protein in the popular diet. 
In middle-income developing countries, the diffusion of the animal-protein 
chain takes the form of dairy products made from recomposed dry milk and of 
poultry meat made from imported broilers and feedstuffs. Overseas production 
and trade in these inputs are largely controlled by transnationals. Countries 
with ample foreign exchange have made costly efforts to develop local inputs to 
substitute for a portion of the imported products. With demand for high
quality products (e.g. fresh dairy products and beef) on the increase, capital
intensive projects have been set up to supply new staples to the food industry 
and fresh products to consumers. Production of these items is expanding. 
however. at the expense of traditional cereals. Local firms, both public and 
private, are involved in the processing, but they rely on sophisticated imported 
technology to achieve the international standards of food production they have 
set for themselves. 53 

In developing countries that are well endowed with agricultural resources, 
the diffusion of the animal-protein chain has encouraged domestic production 
both for local consumption and export. Wh~reas transnational corporations 
used to play a key role in initial processing, employing imported or local 
inputs, they have gradually been replaced by local firms.s' Imports of the 
basic staples used by the domestically controlled food chains are generally 
increasing-especially staples for cattle feed. (In Brazil, however, while the 
transnationals' share in traditional food exports has diminished, their share in 
the animal-protein chain-which is oriented towards the domestic market-has 
increased considerably. This is particularly true in respect of oilseed pro
cessing.) 

The diffusion of the animal-protein chain in the developing countries has 
had three main effects. First, it has increased the capital intensity and the 
productivity of agro-food operations. The initial processing of new staples is 
always more capital-intensive than that of traditional staples. It is soon 
foliowed by entry into more advanced processing phases, where the units 

12 Transnationaf Corporation. in food and Beveral(e.f Proceuinx (United Nations publica1ion. 
Saks No. E.81.11.A.12). 

0 1mports, however. stili a.cc ... •unt for the predominant share of products that are not 
extensively processed. These include animal fecdstrJffs. 

14G. Arroyo and others, "Tra11~nationales ~~ ~griculture"'. Amirique latint'. No. I, 19KO. 
pp. 45-RI. 
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involved also tend to be more capital-intensive than the average for the food 
industry. Some countries have succeeded in progressing to final processing. and 
have even found export markets for their products. Often. the units concerned 
incorporate the most advanced technological equipment and are as capital
intensive as units of their kind anywhere in the world. The global result is an 
increasing capital intensity of the food industry as a whole. as well as a rise in 
the levels of productivity which. in 1980. were between 20 and 40 per c~nt of 
those realized in the EEC. 

Second. it has changed the output mix of the food sector. A salient 
example of such change is given in table X. 7. which illustrates the rapid 
increase of livestock products relative to agricultural products. All the countries 
listed in the table. with the exception of Brazil, India and Indonesia, 
experienced a decrease in per capita agricultural output subsequent to 1978. By 
contrast, per capita output of livestock products and poultry meat increased 
markedly-or at least did not decrease in the same proportion. 

T ab!e X. 7. Agriculture, livestock and poultry output in selected developing countries, 
1972-1913 

INltx of output ~r capitaO 

Apiculturt l.ivtstock lnJtx of total output° 

1971 1978 1981 1971 1978 1981 Totalmtat Poultry 

World 97 103 102 98 102 104 124 154 
Developing countries 97 104 102 96 106 I JO 132 190 
Brazil 96 99 110 91 105 114 143 280 
Egypt 107 96 92 103 98 100 127 186 
India 95 110 113 94 106 117 134 154 
lndo11~ia 93 107 122 100 107 145 135 191 
Kenya 102 99 90 108 108 106 144 145 
Mexico 104 Ill 103 95 114 109 128 145 
Nigeria 104 99 91 IOI 111 128 153 259 
Venezuela 99 100 88 95 104 113 153 190 

Sauret: FAO, Monthfr Bullttin of Statistics, 1984. 

01974-1976 = 100. 

Third, it has led to a growing divergence between the agrarian structure 
and the food industry. The latter, being geared to swiftly rising demand for 
food in the industrial and urban sectors, has become more autonomous vis-il
vis the agricultural sector and more dependent on imported staples, technology 
and know-how. An example of this development is seen in the production of 
poultry meat, an integrated, even automated, industrial process that usually has 
its facilities in urban areas and is largely independent of peasant agriculture. 
This development is contributing to the demise of a food diet dominated by 
vegetable proteins as well as the processing of traditional staples by small-scale 
processors, whether rural- or urban-based. The processing of traditional 
staples, while characterized by low productivity levels, does make a large 
contribution to employment. Such processing, however, is out of phase with the 
rapidly changing patterns of food demand. It is, therefore, subject to ~vere 
competition from turn-key animal-protein pl2.nts. 
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The experience of China during the past 25 years shows that there are 
various p.:>ssibilities for integrating peasant agriculture into the animal-protein 
chain, the demand for whose products is normally a consequence of rapid 
urban growth. Per capita output of animal protein in China is much higher 
than in other Asian countries with large populations. Table X.8 suggests that 
this is the result, primarily, of the emphasis given to meat products in China. 
The present pattern of meat production has been developed over a period of 
25 years. It relies heavily on co-operative and peasant initiative as well as on 
the optimum use of local agricultural resources and wastes. It provides con
siderable opportunities for employment and higher incomes in rural areas. This 
approach is one answer to the problem of the rising demand for animal protein 
which is associated with rapid industrialization. It also means a strengthening 
of the interlink.ages between the peasant economy and the industrial economy. 
In this sense, the '(:hinese experience offers what appears to be a sound 
alternative to tne approach being adopted by most developing countries. 

Table X.8. Meat output in selected developing countries, 1974-1976 and 1983 

(Percentage) 

Slrau in iota/ meat output 

Beef Mutton Pork Pou/tr}· 

Country· 1974-1976 1981 1974-1976 1981 1974-1976 1981 1974-1976 1981 

Brazil 60 48 2 I 21 18 16 31 
China 2 2 3 3 113 83 9 9 
India 22 22 46 44 7 8 12 14 
Indonesia 38 30 12 II 19 17 27 38 
Mexico 40 37 2 2 30 30 24 27 
Nigeria 34 28 25 22 6 6 19 32 

Source: FAO, Monthly Bu//e1in of Staristics. 1984. 

Generally speaking, the integration of the animal-protein chain with 
staples processing and peasant agriculture will be one of the most urgent tasks 
confronting those responsible for agro-food policies in the coming years, 
particularly in low- and middle-income countries that have high rates of 
industrial growth and large populations. The possibilities to be considered may 
include expanding the production of local staples used for animal feeding; 
adapting new genetic strains and breeds to local conditions; or developing new 
sources of vegetable protein to off~et excessive animal-protein deper1dency. 
Whatever avenue is taken, one thing is extremely important: rather than 
attempting to convert masses of peasants to semi-employed ur'>an workers, the 
peasant economy should be incorporated into the transformation process. 
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