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INTRODUCTION -  BASIC PURPOSE AND SCOPE OF THE l^ITAD PROJECT

This report reviews the main technical features and results o f the 

UNITAD pro ject. I t  was prepared at the request of a group o f in ter- 

national experts convened by UNIDO in June 1981 to evaluate and orientate 

the UNITAD pro ject. O rig ina lly  the pro ject was financed by a group o f 

donor countries. In 1981 the project operated as a UNIDO T o je c t  with 

the financia l support o f the Department of International Economic and 

Social A ffa irs  o f the United Nations Secretariat and with UNCTAD co­

operation. Using the UNITAD model or systems c f  models as an ana lytica l 

to o l, the project explores the poten tia l long-term impact o f d iffe ren t 

development stra teg ies on the world economy, espec ia lly  in the area o f 

industria liza tion , trade and growth. In general the project was 

designed to contribute to an understanding o f the structural transformation 

necessary between the North and South as w e ll as within the domestic 

sectors of the developed and developing countries in order to attain  a 

more equitable system o f international economic re la tions.

The broad development framework used to explore the world economy 

follows the General Assembly resolutions and plans o f action, in particu lar 

that o f the New International Economic Order, and the guidelines provided 

by the UNIDO Second and Third General Conferences (Lima, 1975, and New 

Delhi, 1980), and by the F ifth  UNCTAD Conference (Manila, 1979).

Due to the changes that have occurred in recent years, a new world 

model is  necessary because of the need fo r new approaches and solutions.

For instance, tht e is  now a widely shared rea liza tion  that 

industria lization  In developing countries cannot expand in d e fin ite ly  

on the basis of the growth of their export markets in the more advanced 

economies, which seem to have entered into a long period of stagnation.

This rea liza tion  has given new importance to the development of p o lic ie s  

o f c o lle c t iv e  se lf-re lia n ce . The implications of increased economic 

co-operation among developing couiicries have remained la rge ly  unexplored.—̂

This is  due in part, at lea s t, to the lim ited capab ility  o f ex isting
2 /

global models:— l i t t l e  evidence is  ava ilab le o f the rea l prospects and 

lim itations of p o lic ies  aimed at substantially changing world industrial 

horizons or the d irection  and structure o f world trade. Hence, a

1 / A.L. Goedz: "Beyond the Slogans o f South-South Co-operation", V.’or Id
Development, Vol.9 , No.6, June 1981.

2/ As a major exception, one should quote the evaluation c f the UNITAR 
Project on the Future ("Technology, Domestic D istribution and North 
South Relations", UNITAR, Nçw York, August 1981).
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quantitative approach to these questions en ta ils  the elaboration o f new 

too ls  and appropriate form alization.

In the past, there has beei l i t t l e  attempt, at least in ex isting 

models, to examine the re la t iv e  importance o f the interactions o f p o lic ies  

and decisions concerning the ‘'external sector" (trade, cap ita l flows, a id , 

e t c . )  on the one hand, and those concerning the "domestic sector" on the r
other. Admittedly, the theory in th is area is  s t i l l  lagging behind. In

re a lity ,  however, the external and the domestic sectors in teract very «
c lose ly . R estricting the analysis to the functioning of only one of the 

two would be misleading. The UNITAD pro ject was, therefore, necessary to 

provide fo r an examination o f the re la t iv e  e ffica cy  o f domestic versus in te r ­

national p o lic ies  in attain ing given development targets.

The scope o f the model has been broadened in order to take into account 

some o f the crucial long-term aspects o f development. The fa ilu re  of trad­

it ion a l development p o li- ie s ,  the poor perfomance of most developing 

countries, and the persistence and increase of most forms of poverty, have led 

both development theory and modelling to focus on a wide number of issues.—̂

Among these issues are: the relationship between income d istribu tion  and

growth; the m obilization o f productive resources such as labour, land and 

knowledge (which are too often grossly underu tilized ); and the balanced 

growth o f the economy (with agricu lture and industry rein forcing one another 

through the progressive expansion o f their absorptive capac ity ). The importance

o f such issues is  re flec ted  in the text o f the International Development
2 /Strategy fo r the Third United Nations Development Decade.—

Although there has recently been wide use of the concept o f appropriate 

technology, the real scope for Its  application and the implications for 

trade, growth and overa ll development has seldom been explored system atically 

by means o f global models. In these cases too, new concepts, approaches 

and information need to be developed I f  th is important aspect of development *

po lic ies  is  to be analyzed thoroughly.

1/ For re la t iv e ly  recent reviews of global models, see S. Cole, Global Models 
and the Internatio nal Economic Order, (Pergamon Press, 1977) and J. Richards, 
"Global M odelling", Futures, Vol.10, No.5, October 1978. See also S.
Gupta Pit . a l . , . . .

2/ A/35/464, Annex
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To explore these broad issues even ten ta tive ly , a semi-aggregated 

world and economy-wide model guaranteeing the consistency o f a l l  aggregates 

is  necessary. The model spec ifica tion  should e x p lic it ly  include those 

variables representing the new issues o f concern as w ell as f l e x ib i l i t y  fo r 

considering the old issues in a novel way.

The e ffo r ts  in th is d irection  are described b r ie f ly  in part I .  Even 

though the structure could be further refined and some of the in i t ia l  

estimates improved, the model i t s e l f  has reached a reasonable degree o f 

completeness and can now be used fo r  simulation purposes. The resu lts 

obtained with the model, as i t  now stands, provide some in teresting 

insights into prospects fo r  indu stria liza tion , trade and potentia l growth 

over the next two decades.

Part I I  contains a new description o f the "Core" o f the model, i . e . ,  

the trade and the technology subsystems. I t  includes a b r ie f mention of 

the theoretica l basis o f the trade treatment which is  meant to capture the 

e ffe c t  o f major policy options such as South-South co-operation, increased 

protection, and trade flows emerging from a d iffe ren t world e q u ilib r i ’ r 

with new industrial structures. On the technology side, the major choices 

made by the model builders are described. In both subsystems, a l l  s p e c if i­

cations retained !• r~ aquations o f the model are given fo r  the f i r s t  time.

Part I I I  gives a aample o f overa ll resu lts derived from two scenarios 

which explore the possible e f fe c t  on the world economy of p o lic ie s  embodied 

in the International Development Strategy for the Third Development Decade 

(1980-90). Important policy im plications are derived in the f ie ld  of 

agricu lture, energy and South-South co-operation.

Part IV suggests orientations fo r further work, taking into account 

the recommendations of a forum o f international experts convened by UNIDO 

in 1981 to evaluate and review the p ro ject.

A series of annexes complete the technical description of the model. 

Annex I gives a summary ana lytica l expression of regional models as well 

as the c la ss ifica tion s  used; annex 2 gives the flow charts which describe 

how the d iffe ren t subsystems operate; annexes 3 and 4 include a 

description o f the agriculture and consumption subsystems respective ly , 

which were published in the 1980 report; and annex 5 includes some results 

o f the s en s itiv ity  analysis of the model.
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PAST T t OVERALL VIEW' OF THE SYSTEM

A. Some general features of the model

This section illustrates sake basic choices regarding the structure 

of the aodel which were thought appropriate to capture the policy issues 

spelled out in the introduction «h ile keeping the econometric estimation 

and computer work within manageable limits.
A firs t  issue relates to the size of the system and its  geographical 

disaggregation. From the outset, the sponsoring agencies of the project 

made it clear that the model should provide a bird's-eye view of the world 

system «h ile  remaining of a manageable size from a numerical and heuristic 

point of view. At the same time, despite its global scope- the model «ias 

required to display the minimum degree of detail necessary for identifying 

and dealing with the policy issues, and the associated variables, to«r&rds 

which the system is  geared.
The system includes a set of eleven regional models, of «rhich five for 

developed and six for developing countries^ A major feature of the model 

is the basis of the disaggregation, «rhich is by and large geographical 

vicinity. It  should be noted, in this connexion, that in many cases, 
neighbouring countries have comparable economic structures and, to a 

large extent similar institutional and social conditions, hence, the 

geographical approach overlaps with other approaches. Geographical 

vicinity was used as a criteria  essentially in order to provide a 

framework for the simulation of economic co-operation among neighbouring 

countries. In this respect the UNITAB system d iffers from other w rld  

models in which countries are grouped according to per capita GDP level,

i .e . a structure implying a specific linkage to the world system, more 

apt to picture North-South than South-South re lations^
The qrstem is  highly interactive, in that the growth of each region 

reacts on the qystem as a «diole and, conversely, is  influenced by other 

regions. Accordingly, the eleven regional models are interconnected

if The following division of countries and regions is  used: North America,
Vestem Europe, Centrally Planned Economies of Europe (CEE, Europe),
Japan, Other Developed, Latin America, Tropical Africa, North Africa 
and Vest Asia, South Asia, East and South-East Asia, Centrally Planned 
Asia (CFE, Asia) (see annex ?).

2j Attempts are sometimes made to combine conomic and geographical criteria  
(as , for example, in the World Bank aodel). A solution of this type night 
eventually be worked out for the UNIT AD system, so as to introduce results 
by broad categories of countries within regions, e.g. oil-exporting versus 
oil-importing countries.
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through a Trade Module and a Financial Flows Module. The former includes 

seven bilateral trade matrices, ea~h of which corresponds to a specific 

traded commodity group, end a pool of services. A ll traded goods and 

services are subdivided exhaustively in the following categories: 

agricultural products, other raw materials, energy, intermediate products, 

consumer non-durables, equipment goodB, consumer durables and services 

(see annex 5 for a precise description of the various groups). The 

Fir.ar.cial Flows Module includes four tools of financial resources: 

o ffic ia l development assistance ( ODA), non-concessional capital flows 

(including direct private investment), interest payments (including 

repatriation of profits) and migrants' remittances. Each regional model 
generates the import requirements as well a6, where applicable, the 

outflows of ODA, capital movements, migrants' remittances and interest 

payments which are associated with the pattern o f growth simulated in 

each region. These data are fed into the Trade and Financial Flows 

Modules which compute for each region the export vectors as well as the 

inflows of ODA, capital, interest ar remittances. The Trade and Financial 

Flows Modules (and a few other related variables) as well as the price 

system define therefore the world trade and financial structure. Modifications 

in their values make it  possible to investigate the effects of the international 
environment on the growth potential of each region. As mentioned earlier, 

assumptions of world trade and financial structures can be combined with 

other assumptions of regional growth patterns fo r the purpose of comparing 

the relative efficacy of these two broad families of policies in attaining 

given targets.
Any model's specification is  influenced by its  purpose, data availability  

and existing methodologies. Among growth models, the main distinction which 

Is usually drawn is that between demand and supply driven models. The latter 

explain growth mostly in terms of the existing stock of factors of production 

and axe generally better suited fcr longer-term analysi especially in the 

case of developing economies suffering from severe supply constraints and 

market rig id ities . Demand-drivsn models, those, for instance, belonging 

to the Keynesian family, axe more apt to explain the short or medium-term 

fluctuations of economies with significant idle capacity and few supply 

constraints. Although combining aspects of uoth approaches, each UNITAD 

regional model can be featured as a supply-constrained model in the sense 

that the stock of factors of production (including those transferred from 

abroad) does limit the growth potential of the econaqr • The Input/Out put
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core of each regional model, on the other ’.and, introduceb explicitly the 

structure of final demand by eight sectors, bo that shifts in the composition 

of final demand (because, for instance, of changes in coneiaer {references, or 

in technology, or in export denand) w ill release or commit part of the 

productive resources and allow the economy to achieve a higher or lower 

GNP. Hence, it  can be said that, fo r a given stock of production factors, 
the structure of demand has an influence not only on the composition of 

output but also on its  level.
Another choice to be made, which was heavily influenced by the tire  

horizon of the model ( i . e .  from 1980 to 1990 and 2000), was that between 

simulation and forecasting. The distinction between these two categories 

i6 often a matter of degree rather than of kind. However, two main features 

differentiate them, i.e . the degree of openess of the system and the 

interpretation of the results. Forecasting models generally have a limited 

number of exogenous variables (which are under the control of the policy-maker 

or belong to the external environment), and a dominant endogenous structure 

made up of systems of econometric equations with coefficients implicitly 

embodying past and current economic structures. Any forecast based on 

such models is  made on the assumption that the parameters of the underlying 

economic structures w ill assume their trend values as revealed by the 

estimation period. The results of the model can then be interpreted as 

the expected future (a  forecast) under the strong hypothesis of structural 

stability . Besides the fu t ility  of any attempt to forecastthe long-term 

future, the rigid ity of the parametric structures of such models does not 

make it  possible to simulate or to generate, for instance, new industrial 

structures, consumption patterns and institutional changes which would 

sharply d iffe r from observed trends. Given the policy orientation of the 

project, preference was therefore given to the creation of simulation 

models, which are less deterministic, and in which a greater number of 
exogenous variables permits an analysis of the effects of structural 

and institutional changes, "or example, a simulation of economic co-operation 

among developing countries (ECDC) requires the trade shares of developing 

countries to assume certain values, while the simulation of appropriate 

technology requires the technical coefficients to deviate from existing 

trends.
Accommodating such structural changes can make it  more d ifficu lt to 

manipulate the model; these problems can be overcome, however, through the 

help of information given by external data, relationships or even partial

I
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models outside the main system, to project the range of the exogenous variables, 
as veil as by an appropriate sensitivity analysis. Obviously, the results of 

any such simulation should be interpreted as conditional projections. They 

indicate only the direction and the magnitude of change subject to the 

projected values of exogenous values, i .e .  with a margin of uncertainty 

vhich is imposed by the long-term horizon.

A related problem is  the choice between a model vhich would reproduce 

the year-to-year evolution of the world economic syztem with a l l  the. 
interactions of real, monetary and financial variables, and a model which 

would yield a range of consistent structural targets for a final year and, 
perhaps, a few intermediate years. It is  clear that policy-makers should 

ideally dispose both of a vision of long-term structural changes and of a 

developnent path indicating how to attain such targets. However, it  is  

well known that it  is  most d ifficu lt , i f  at a l l  possible, to combine the 

two approaches in one and the same model. Indeed, forecasting models 

which allow for limited structural modifications of the economic system 

are normally capable of indicating « development path for the next few 

years, but ever so t'.iey should be used with caution in a situation where 

institutional or structural changes are taking place. This caution is 

dictated by the considerable uncertainty likely to prevail during the 

"maturation period” of such changes. For instance, it  may take anything 

from five to ten years for the economy to adjust to the establishme " of 
a new economic grouping. Pa6t behaviour relations can hardly be used to 

forecast the dynamics of such a process.

These considerations call therefore for a true '‘long-term” model vhich 

would picture the direction of change and attempt to describe the economic 

system beyond the maturation period, thus skipping intermediate fluctuations. 

Accordingly, the UNITAD system does not provide year to year solutions and 

computes directly the results for the target years 1990 and 2000. Intermediate 

results for five-year intervals could be introduced i f  deemed necessary. For 

the periods included between two benchmark years the model assumes that 
‘stock variable* grow according to a flexib le exogenous time path (arithmetic, 

exponential, e^c .). From a formal point of view, the model may he considered 

predominantly static. The opposition between static and dynamic, however, 
can be misleading in such a context. What is  more dynamic, a model based 

on an assumption of rigid economic structures, or a model generating new 

structures and simulating the impact of institutional changes?

A final choica was that between a "gap” and a "general equilibrium” 

type of model. Should the model be designed so as to achieve automatically
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equilibrium on the commodity end factor Markets, domestically and 

internationally, through the operation of market clearing prices? Or 

should the aodel draw the attention of the policy-aslrei to the potential 

disequilibria (o r  "gaps") that tie world economy might face in the next 

ten or twenty years? A choice of the f ir s t  type would imply an assumption 

of perfect competition and transparency on a l l  markets as well as observed 

conditions of quasi-equilibrirm on the same markets. Prices, in such a 

context, would represent indicators of relative scarcities providing rational 

signals for policy decisions and resource allocation. The assumption of 

perfect competition, however, strongly contrasts with the observed situation 

on several markets where monopoly, monopBonr, oligopoly, cartelir»tion, 
regulation and semi-feudal conditions are frequent. Phenomena such as 

unemployment, underutilization of land and capital, let alone large 

payments deficits and inflation, are eloquent symptoms of structural 

disequilibria and economic disorder; similarly, the price behaviour of 
several comaodities and/or factors reveals, on closer scrutiiy, the strong 

influence of existing power relations. Furthermore, even i f  conditions of 

perfect competition actually existed, a last methodological query, rarely 

addressed in the description of models, should be raised, i .e .  the aggregation 

problem: for example, to what extent can ’’prices" or large baskets of
commodities in a semi-aggregated model be treated as prices o f a micro­

economic nature, disregarding the changes in the composition of the basket?

Unfortunately however, despite some recent interesting contributions^ 

a generally accepted disequilibrium theoqr does not yet exist. The decision 

was therefore taken to design the system so as to ensure equilibrium on the 

commodity markets, while generating gap? or the investient-savings side, on 

the tradi side and on the labour and land markets. The f irs t  two gaps are 

equalized by the solution procedure s j that, i f  the growth rs.te of a regio: 
is  fixed as a target, the model generates three main gaps: investment-savings

gap (equal ex post to the balance of current payments), labour gap and land 

gaps. I f ,  on the other hand, one o f the gaps is  fixed as a target, the model 

generates the growth rate and the other two gaps.

Prices in such a context play by necessity a different role from that 

in a context of general equilibrium. While the price indices of labour and 

capital, exogenously assumed, determine the inflation rate, final demand prices 

are generated through the Leontief relation and should therefore be interpreted

See 1C . Korlirae: "Disequilibrium theories and their policy implications: 
Towards a synthetic disequilibrium approach", Krkloe. Vol.33, I960, Fasc.3, 
pp.449-474, and by the same author: "A disequilibrium macroeconomic model",
Quarterly Journal of Economics, February 1975* pp.56-60.
S '* also t. Malinvaud: The theory of unemployment reconsidered. Cambridge

Press, 1976, and Profitability  and unexclovment. Cambridge 
University Press, I960. --------------- *----------- ’
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as costs. However, ths expert price? of agricu ltural product?, r? v mat#»7-1 al 

and energy include, besides the cost-component, an exogenously given price 

d if fe re n t ia l re fle c t in g  market tensions. Relative prices influence household 

decisions concerning the a llocation  o f consumption expenditure among d ifferen t 

categories o f goods and services. S im ilarly, the ra tio  between import and 

domestic prices contributes to regulate import le v e ls .

B. A b r ie f review o f regional models and tne linkage system

1. Regional models and domestic policy issues

Four d iffe ren t specifications of regional models have been bu ilt fo r  

Market Developing Regions, Market Developed Regions, the 'hiropean Centrally 

Planned Economies (CFE,Europe), and the Asian Centrally Planned Economies 

(CPE, A s ia ), respective ly . The four types o f models, however, have several 

common features, besides adopting to 1. very large extent the same production, 

consumption and trade breakdown. The spec ific  features of the two siodels 

fo r  Centrally Planned Economies w ill be reported in the next section.

No attempt w ill  be made here to describe the 7,000 equations of the 

system^ though reference w il l  be made in footnotes to relevant methodological 

papers. The considerable work of econometric estimation performed w ill  not 

be alluded t o ^  However, bearing in mind the research ob jectives mentioned 

e a r lie r ,  i t  may be relevant to l i s t  b r ie fly  the main policy issues addressed 

by regional models, with a few explanations o f th e ir  potential uses in the 

investigation  o f such issues.

1/ A summary analytica l expression and a series of flow charts are shown in 
annexes 1 and 2. A series o f flow charts and the complete lystem o f 
equations are available in the paper "The UNITAD Model: Main Methodological
Features" (UNID0/IS.22), May 1981.

2/ The o r ig in a lity  o f the UNITAD system l ie s  indeed in the fact that the 
team had access to  large data banks o f the United Nations agencies 
and a generous a llocation  o f computer time. ThuB, a systematic attempt 
was made to measure the e f fe c t  of structural and in stitu tiona l changes 
on the basis o f pooled cro68-section data and time series. The 
production subsystem was based on a series o f 49 orig ina l I/O tables 
(UNIDO), and Enterprises Surveys fo r 28 rw u facturing sectors in the 
United Nations, Yearbook o f Industrial S ta tis t ic s  (UNSO and UNIDO); 
the agricu ltural production functions were derived from FAO samples 
o f Farm Management Surveys covering 18 countries; the trade equations 
were derived from orig ina l country tapes ( f u l l  coverage) from 1963 to 
1975 (UNSO); the consumption equations were computed on the basis of 
the United Nations, Yearbook of National Accounts S ta tis tic s  and an 
ILO Collection of Household Surveys covering 12 large developing 
countries, e tc . .  For detailed explanations, see part I I  and annexes 
3 tp 4*
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On the production Bide, every e ffo r t  has been Bade to interrelate 

technology choices vith  other variables ( employment, investment requirement, 

savings, and main economic equ ilib r ia ). This can be done by using the 

coeffic ien ts of the Input/Output cores and productivity functions at a 

re la tive ly  disaggregated level (8 BectionB fo r  the Input/Output core and 

12 fo r  productivity functions). Thus  ̂ a broad variety of concepts of 

"appropriate" technologies can be reflected in the model (see part I I ,  B 

on the technolo^ sub-system).

Energy, further disaggregated into two primary sources and two 

processing sub-Bectors, is  one of tho key policy sectors. The system can 

generate energy balances at the regional and world leve ls , with a ll related 

e ffects  on trade and payments balances. I f  required, energy can be treated 

as a supply-constrained sector.

Agricultural production in developing countries ha6 been pictured as 

taking place in faros of d ifferen t s ize, i .e .  small, medium and large. The 

distinction is  important since it  has been observed-^ throughout the 

developing world that farms of d ifferen t size adopt widely diverse 

technologies, land and labour use patterns and cropping intensities 

which determine, accordingly, d ifferen t yie lds per unit of land. The 

introduction of faros of d ifferent sizes therefore makes it  possible to 

test the possible e ffec ts  of land redistribution polic ies on farm-output 

growth, labour absorption and income distribution. Investment m agriculture 

includes the capital expenditure required for land extension and increased 

cropping intensity (see annex 3 on the agricultural sub-system).

Households allocate their income between savings and eight consumption 

categories (trad itiona lly  used in national accounts s ta tis tics , i .e .  food, 

clothing, rent, furniture, health, transport, education and miscellaneous). 

Note that fo r the developing regions the household sector is broken down into 

rural and urban, with rural households showing higher marginal propensity to 

save and consumption baskets d ifferent from those o f their urban counterparts. 

In thiB way the e ffects  o f exogenous changes in the rural-urban income 

distribution can be assessed in the syetem (see annex 4 on the consumption 

sub-system).

\J See for instance R.A. Berry and W.R. Cline: Airrarian Structure and
Productivity in Develoriny Countries. Johne Hopkins University Press,
1979-
1977.

See also ILO: Poverty and LandlessneEB in Rural Asia, Geneva,
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Government allocates its  disposable income between «¿vinge and current 

consumption in administration, defense, health and education. Again, try 

changing the exogenous structure o f government consumption, i t  is  possible 

to reckon the e ffec ts  o f alternative government expenditure patterns in 

terms o f overall growth and standard o f liv in g .

Import requirements have received an elaborate treatment (see part I I ,  A 

on the trade sub-system). For each regional model, imports o f eight groups 

o f goods and services are computed on the basis o f  econcmetrically estimated 

import functions. The main arguments o f the la tte r  are an a c tiv ity  variable 

(generally the domestic production of one or more industrial sectors), the 

ratio  o f domestic versus import prices, and two policy variables, i . e .  the 

level o f protection ( t a r i f f  and n on -ta riff) and the average domestic market 

size, i . e .  and indicator measuring the degree of economic co-operation among 

neighbouring countries and/or the e ffe c t  o f the enlargement o f the domestic 

market. The a c tiv ity  variable is  expected to measure complementary imports, 

while the ether three tend to decrease import dependence through import 

substitution. In particular, the domestic market size is  instrumental in 

determining the level of imports and, v ia  the input-output framework, in 

apportioning final demand between domestic supply and imports. This spurs 

the growth of the basic products and o f the capital good sectors in those 

regions with a large industrial base and introduces a means o f measuring 

the long term impact o f economic groupings or income distribution p o lic ie s ^  

Labour and land gaps are computed fo r  each region by subtracting an 

endogenously determined demand from the respective supply given by sub­

models. For developing countries, the labour gap is  obtained separately 

fr r  urban and rural populations, so that the fu ll  impact o f policy choices 

governing the industry-agriculture technology and interrelations can be 

expressed by vhe model.

2. The system as a v'hole and international policy issues

Thr^e fam ilies o f international issues, i . e .  prices, trade and finance

respectively, are embodied in the syste

\J The market size, as d istinct from plant s ize , was underlined as an important 
externality in the pre-war period by Allyn Young, and more recently analysed 
by F.B. Rayment in a paper on "Intra-industry specialization and the foreign 
trade of industrial countries" to be published in a collection  of essays in 
honour o f C.T. Saunders. See bibliography o f part I I ,  A.

2/ See summary analytical expression (annex l )  and flow charts (annex 2 ).
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An international price system can be superimposed on endogenous regional 

price-co6ts to simulate a world scarcity o f any o f the seven commodity groups, 

whether as a result o f natural supply constraints (e .g . on the o i l  and gas 

market) or o f a monopolistic or o ligop o lis tic  behaviour of a group o f regions 

(e .g .  sophisticated equipment as suggested by the product-cycle theory). As 

was already observed, the model can trace the e ffe c ts  o f such scarcities on 

the allocation o f resources at the world le v e l, but the price increase i t s e l f  

is  not generated by the model and must be derived from outside sources.

On the trade side, any change in import requirements o f a specific  region 

influences the exports o f a l l  other regions of any specific  commodity, through 

the trade share matrices. AS- was already seen, such regional changes can 

result from import substitution e ffe c ts , which in turn can be endogenously 

generated by the growth process or result from a deliberate policy embedded 

in the p« ^meters governing intra-regional trade or protection le v e l. Another 

important group of parameters are the trade shares themselves which can be 

changed to simulate po lic ies  or economic processes. Policy changes are 

deemed to re fle c t  decisions made by a group of countries a ffectin g  the 

regional leve l (e .g . CMEA decisions fo r  the group of centrally planned 

economy countries. Europe, or the EEC fo r  Western Europe). Economic processes 

can simulate the e ffec ts  o f export-push polic ies such as those observed in 

Japan or in East Asia; to  that e ffe c t , a gravitational model was estimated 

on observed data, so as to provide (outside the system) values of trade shares 

resulting from growth assumptions (see on this point section I I I  A on the 

gravitational model).

F inally, assumptions of ODA, migrants' remittances, intem atior.rl 

hanking fa c i l i t ie s ,  interest rates and maturity o f loans influence d irectly  

the payments and basic balances o f every region. Moreover, the current 

payments gap a ffects the volume equ ilib ria  v\a the equality between the 

current payments gap and the investment-savings gap. I t  should, however, 

be observed that the financial structure of the system has been deliberately 

kept rudimentary and is  not meant to determine re liab le  leve ls  of financial 

variables. I t  should, nevertheless, convey an idea o f the implications of 

changeb in the institutional financing system fo r  the world economy.



í • Centrally Planned Economies, Europe

The regional model fo r  Centrally Planned Economies, Europe (CIE, Europe), 

lik e  the other regional aodels, is  bu ilt around an input-output core fo r  the 

reg. on, but specific  features o f the economic system o f the region are also 

introduced.

A f i r s t  d ifference ia that a l l  aggregates are expressed in the 

Material Product Concept^(MPS) o f national income and product; th is can be 

ju stified  not only on account o f the available s ta tis t ica l data in national 

sources, but also in order to simulate in the model planning decisions 

expressed in the same conceptual framework, (e .g .  a growth target in terms 

of material product).

Equations in value terms are restricted to  those link ing the region 

to the world econaoy. This is  a recognition of the fact that the growth o f 

Centrally Planned Economies is  determined to a large extent ly  relations 

expressed in real terms and that the financial flows and price changes 

influence the economy to a much smaller extent than market economies.

However, material a c t iv it ie s , in the model, are financed mainly through 

sales on the market, which are influenced by prices; non-material a c t iv it ie s  

are financed mainly via  state budget (the observed value o f non-material 

services purchased by households amounts to about o f to ta l expenditure 

of households).

Another feature which tr ies  to simulate the regulation of Centrally 

Planned Economies is  that fu ll employment is automatically assured. This 

implies an original treatment o f technology in the model. In the non-agriculturaj. 

non-services material sectors fu ll employment is  achieved through a le -o ff

(computed by the model) between new technology, re flec tin g  de .ta l/

labour ra tios, and old technology which is "ore labour-intens. *!■« rate 

of withdrawal o f old technology i6 endogenously determined in the model as 

a compromise between decisions to introduce modem technology with a p rio rity  

ranking o f sectors, and the need to achieve fu ll employment. As a consequence 

the average labour productivity determined by the model l ie s  between the lower

1/ The number o f sectors used in the model is  the same as fo r  the other regions, 
except fo r  the sp lit o f the services sector into two; material and non­
material services. The sector fron tiers, however, d i f fe r  s ligh tly  (especia lly  
the capital goods sector) to f i t  data available in national publications (s «e  
c lassifications in annex 1).
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slid higher lim ite oct by the old technoioc and the new technology components 

resp ective ly^  The productivity equation of the former (o ld  technology) is  

restricted to a trend o f neutral technical progress, on the assumption that 

the equipment is  more e ff ic ie n t ly  u tilized  at the end o f the projection 

period that at tb » beginning. For the la tte r  (new technology), the productivity 

is  a "Cobb-Douglas'' function, with neutral technical progress and capital/labour 

ra tio  as explanatory variables.

The model is  designed to trace up the impact on the regional economy 

(including trade gap) o f an array o f decisions, as taken at the central le v e l, 

on the follow ing issues:

( i )  a selected growth rate o f the Gross Material Product (GKF) 

over the medium-term period;

( i i )  employment figures in agriculture, material and non-material 

services (but sectoral employment in other sectors is 

endogenously determined);

( i i i )  desired technology ( ie s ) ( capital/labour r a t io ) , by sector;

( i v )  the re la tive  amount o f resources devoted to investment-^

(but the amount of fixed assets to be Bcrapped due to 

economic obsolescence, on top and above the scrapping due 

to physical deterioration, i6 endogenously determined);

(v )  the ra tio  of growth o f labour productivity to the growth 

o f average real wage, which is  the main factor influencing 

the le ve l of private consumption; average real wages in 

non-material sphere and average social benefits are 

proportional to the growth o f real wages in the material 

6phere;

( v i )  the amount o f resources devoted to the financing o f the 

non-material sphere;

( v i i )  a minimum growth rate of private consumption acceptable 

from the social point o f view;

( v i i i )  a minimum growth rate o f co llec tive  consumption.

The c lass ifica tions, the analytical expression and flow charts 

illu s tra tin g  the model are given in annexes 1 and 2 respectively.

1/ This holds true fo r  six "industrial" sectors, i . e .  agri-food processing, 
o i l  re fin eries  and coal product, primary processing o f basic products, 
ligh t industry, capital goods industry and construction. There remains 
four sectors, i . e .  the mining and u t i l i t ie s  sectors, in which an average 
productivity function has been derived from past data.

2/ Gross fixed capital formation (GFCF) and inventory changes, using fo r  the 
la tte r  the conventional defin ition  used in the largest Centrally llanned 
Economies of Europe.
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The regional model fo r  Centrally Planned Economies, Asia (C K , Asia) 

can be considered in many respects as a sim plified version o f the generic 

model fo r  market developing regions but i t s  t-pecific features, derived from 

an orig ina l problenatic, axe worth being considered.

Like fo r  market developing regions, the aodel uses the Standard 

National Accounts ( SKA) concepts and the common sectoral and commodity 

c lass ifica tion s , in particular an eight-sector Input-Output core. However, 

income and financial relations are expressed i r  rea l terms (except trade and 

external financial re la tions), using the Bane general approach as for CFE, 

Europe.

The original feature relates to the elaborate treatment given to 

the rural area. I t  starts with the sp lit  o f the output in 12 sectors, 

between urban and rural a c t iv it ie s . This is  governed by a transition 

matrix o f exogenous shares, but i t  might be improved, in further versions, 

by using a 16 x 16 Input-Output core. Productivity functions sim ilar to 

those o f market developing regions are then computed on the basis o f exogenous 

figures of capital/labour ratios fo r rural and urban areas separately. On 

the basis of output and productivity figures, the model generates separate 

vectors fo r  urban and rural income, consumption, employment and investment.

Although a formal labour gap can be computed fo r  both urbar and 

rural areas, the growth o f rural income per head in the rural area is  computed 

as proportional to a gi*en fraction o f the growth o f an average "rural 

productivity" defined as to ta l rural output divided by t - ta l active population 

in the rural area. In other words, i t  is  assumed that the whole active 

population in the rural area (computed outside the model) shares in the gains 

resulting fiom agricultural, industrial and service a c t iv it ie s . I t  is  worth 

noting that the assumptions on urban-rural migrations, together with the 

growth rate o f agriculture and the shares assigned to rural industry are 

determinant in generating rural income-?^

1/ This model was built-up late in 1981 in co-operation with a group of
UNIDO consultants from China. In a ll scenarios and sensitiv ity  analyses 
reported in parts I I  and I I I ,  the CFE, Asia region played a purely passive 
ro le , i .e .  importing from and exporting to other regions without aigr 
feedback to the regional economy. 1982 scenarios w il l ,  however, make use 
o f the model described in thiE suc-section, with the CFE, Asia rvgicn 
fu lly  interactive in the system.

2/ For the urban sectors, the growth rate o f productivity is  dependent not 
only on the shares or urban output but also on the technology ueed in 
urban a c tiv it ie s  (v ia  the capital/labour ra tios  which determine the 
productivity functions).
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The phiioBcphy o f the model ie  Ihci-efore to plan rural development 

per se so »6 to enable rural people (8536 o f to ta l population in 1990) to 

satisfy most o f their essential needs from their own a c tiv it ie s . Rural 

industries also contribute a s ign ificant amount o f intermediate and capital 

inputs to agricultural output, thus feeding productivity growth in agriculture. 

The la tte r  relationship might be modelled more adequately with the planned 

extension o f the Input—Output core into 16 sectors, in which own-consumed 

rural inputs could be id en tified  separately from deliveries to the urban 

sector.
Altogether, the model can be said to remain crude, since a number 

o f behaviour equations were approximated by fixed proportione re flec tin g  

base year data with assumed trends. As i t  stands, however, i t  has two 

merits, the f i r s t  being to  y ie ld  1975 figures consistent with what is  known 

from the economic situation o f the reg ion ^  and the second, from a methodology 

angle, to pave the way fo r  the modellisation o f essential needs po lic ies  in 

the UNITAh system.

In future simulations, the real d iff icu lty  w ill be to use the model 

to project the future development pattern of the region, i .e .  to translate 

an adequate planning strategy into the parameters o f the model. This raises 

a number o f substantive economic issues: To what extent is  i t  possible to

push the development o f the rural area further without intensifying the 

two-way relationships with the urban sector? In such a case, what would 

be the le ve l o f the required infrastructure, the price system, the leve l 

o f urban migrations? In turn, can the urban sector keep growing without 

more active trade with other regions? These are but a few complex questions 

fo r  consideration i i  meaningful projections are to be made.

1J Figuree published by the governments were used for most estimates.
A systematic comparison with World Bank estimates convey the 'mpression 
that the la tte r  overestimate structural changes and growth in China fo r  
the period 1965-75*
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PART I I :  THE TRADE-IKDUSTET CORE OF THE MOSEL

The Bain assumptions of the model r  late to policy choices on trade 

and technology» On the trade sidey these choices address the degree of 
protectionism, the degree of naxket integration within regions in specific 

sectors and trade direction policies embodied in trade shares. On th; 
technology side, choices refer to the capital-intensiveness in every sector, 
and small-scale versus large scale plants in some sectors.

Once these assumptions are made, the model generates a world equilibrium,
i.e . i f  grcvth assumptions are made, trade balances are determined or 

alternatively, a growth rate can be derived for each region under a given 

trade gap constraint. Implications on employment are also determined^

A. The trade sub-system

The interplay between trade and development issues constitute the 

core of the UN I TAD system. This note w ill attempt to give an overall 
view of the trade subsystem in relation to a number of policy issues.
The first part outlines the theoretical background of the model, the 

second describes in general terns the substitution and complementarity 

mechanisms determining the level of imports in the eleven regions, the 

third concentrates on the competition between exporters and the determination 

of their 6hares, as embodied in the seven trade matrices.

1. The theoretical background of the model

The abundant economic literature on international trade in the last 

thirty years generally confirmed and sometimes ignored or contradicted 

Ricardo's views on comparative advantages. Among the former, the most 
important contribution is the well-known factor proportion theory based 

on the Heckscher-Ohlin-SamuerlBon theorem, which can be contrasted with 

the product cycle theory based on the technological gap: among the latter,

1/ This part leaves out the imports of agricultural goods, which are exogenous 
in developing regions; furthermore, the technology of the agricultural 
sector is governed by a subsystem described in annex 3» The technology 
of food-processing industries is however described as pare of the 
technology subsystem.
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new insightb on specific trade aspects such as intra-industry trade appear 
equally important-^ A few paragraphs -  over-simplify ing theee theories -  

may be useful to justify the choices Bade in the UKITAD systea.
The factor proportion theory is based on strong hypotheses, inter alia  

a world of perfect and pure competition. It  predicts a positive trade 

balance of developing countries with industrialized countries in sectors 

with a low capital, low skill content and the reverse, i.e . a negative 

balance in sectors with a high capital, high sk ill content.
Using an index of value-added per enplqyee popularized by H. B. Lary

Teats (l980) have convincingly analysed the penetration o f labour exports 

from developing countries into developed markets. For example, the share 

o f labour-intensive exports from a ll  developing countries reached in 1975 
as such as 51 per cent o f United States imports o f the sane commodity package 

(17.7 per cent in 1965)* the corresponding ra tio  in the iaport series o f 

other developed countries being lover ( 8.9 per cent in 1975* 5*7 in 1965) .

These interesting findings hide a large array o f differences fr o «  item 

to item: the penetration o f the US Barket was extremely fast fo r  te x t ile s ,

clothing and accessories (65 per cent in 1975* 27.2 per cent in 1965) .  

fa ir ly  fast fo r  other ligh t manufactures, excluding food (24.8 per cent 

in 1975* 8*2 per cent in 1965)* and noderate fo r labour-intensive food 

manufactures (44.3 per cent in 1975. 41.9 in 1965) and industrial materials 

(32.5 per cent in 1975* 31-2 in 1965) .  Mary queries can be raised on the 

interpretation o f these figures: Dayal (i960) fo r  example, observed that 

the penetration rates o f most items (defined a6 the re la tive  change of 

imports 8hares over time) can also be explained by the d iffe ren tia l growth 

rate o f demand and the natural resources content. Another point is  the 

difference among penetration rates from d ifferen t origins, a point hardly 

touched by authors: can the factor proportion theory explain the fast

penetration o f East Asian goods re la tive  to African or Indian goods? On

1/ -  On the factor proportion theory, see in the bibliography H.B. Lary (1968), 
G.C. Hufbauer (1970), W. Leontief (1956), G. Pels (1972);

-  on the product cycle theory, see S. Hirsch (1975). D.S. Keening (1965),
R. Vernon (1970), S. Cole ( l9 8 l) ;

-  on other theories, references are made in the text to research published 
by Bela Balassa, B. Herman, P.B. Rayment, G.K. H elleiner, S.B. Linder,
J. Tinbergen.

2/ A low value o f th is indicator actually denotes a 1 ov-vage/low-capital good, 
a high value points to a hlgn-wage/hign capital good, with a grey area in 
between (3 ow-wage/high-capital or high-wage/low-capital).

(1968) as an indicator o f labour
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th is competition among exporters, specific  export push factors seem to be 

at vork. Sim ilarly, one may question the interpretation given by Tuong 

and Yeats to the faster penetration o f labour-intensive goods in the 

American market compared to other developed areas, i . e .  the fact that the 

American industry ranics as the most capital-intensive. From H elle iner's  

studies (1979), another approach suggests i t s e l f :  the strategy o f the

transnationals controlling the marketing o f these goods in Europe versus 

the USA. On the other hand, the explanatory power o f the theory is  

improved i f ,  instead of two factors, capital and labour, other components 

■.ruch as qualified manpower or human capital or technology content are 

considered.

There is  however, fundamental criticism  to the theory. F irtE ly, a grey 

aj'ea seems to be is t  application to "intra-industry’’ trade (more than 60 

per cent o f the trade of manufactures among developed countries) where 

s ta tis t ica l tests based on factor proportions fo r  intermediary goods, 

equipment and machinery, and consumer durables are generally not conclusive. 

This w ill be studied further in the tex t, but as w ill be Been, i t  now 

applies to a growing, though lim ited, share o f the trade o f developing 

countries. Secondly, while comparative advantages in terms o f natural 

resources (Ricardo's original paradigm) generally operate over long periods, 

man-made advantages, as advocated by Heckscher-Ohlin, cannot be considered 

as stable over the long run, in other words the theoiy provides a static 

explanation o f certain trade flows. This is  a serious handicap to equip 

a model trying to describe the long term dynamics of trade in developing 

countries where factor proportions considerably change from one decade to 

the next. I t  can even be said that as a tool fo r  predicting the trade 

o f manufactures over the long term, the factor proportion theoiy is  perverse 

since i t  tends to put the international North-South trade into a s tra it-  

jacket, with developing countries exporting cheap labour/low technology 

goods versus high capital/high technology goods fo r ever. Japan, at such 

a yardstick would s t i l l  be a developing counter in I960. F inally, one 

cannot help to observe that Samuelson's theorem predicts a maximization 

o f welfare for a l l  trade partners, while permanent d isequ ilibria , .ihich 

cast serious doubts on the perfect competition hypothesis, seen to prevail 

in many trade partners, whether developing or developed countries, over 

long periods. Indeed, according to a recent UNCTAD publication (1981) 

more than 80 per cent of international trade flows are dominated by 

o ligop o lis tic  or monopolistic forces.
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More appropriate, in that respect, seem to be those theories, lik e  the 

product-cycle theory, postulating the existence of monopolies or oligopolies 

governing international trade fo r  d ifferen tia ted  goods (and im plic itly  

res tric tin g  the area of application o f  the factor proportion theory to 

standardised goods). For equipment and machinery and consumer durables, 

these theories identify a hierarchy o f countries according to the control 

o f sophisticated technology, so that the technology gap combined with 

large hone markets allows the development o f monopolistic positions 

v is-a -v is  trade partners. Two adverse factors would then seem to handicap 

developing countries, f ir s t ly  the narrow 6ize e f the home market and next, 

the R-D expenditure leve l and the s k il l  leve l required to  control technology.

I t  may be observed in this respect that the concept o f technology should be 

compared to a stock variable which accumulates over tine (o r  even over 

generations). I t  is  not su ffic ien t fo r  a country to produce a high technology 

good to  immediately absorb the technology and even less to control advanced 

technology procress, while the monopolistic behaviour or world enterprises 

makes i t  even more d i f f ic u lt .  Yet the only way to break the technology 

barrier is  to develop the capital goods sector, as advocated by UNCTAD 

and UNIDO. On the methodology side, a maj'r issue fo r  long term modelB is 

therefore the treatment of import substitution in technology intensive goods, 

i .e .  mostly in the primary processing and equipment and machinery sectors.

In the same sectors, the focal point o f many analyses i6 the spectacular 

growth o f in tra-industry trade. The la tte r  concept is  defined lie re as the 

trade o f commodities fo r  which domestic production is  matched by sim ilar 

imports in a proportion close to the exports o f the sector. A promising 

explanation presented by Raycent (1982) and other authors-' is  the 

development o f a dynamic process of industrial d ifferen tia tion . Manufacture 

goods are seen as produced ty a chain o f a c t iv it ie s  taking place in d istinct 

production units; as the market fo r  the end product grows up, economies of 

scale or comparative advantages in factor proportions induce the separation 

o f new components in the chain and hence a further industrial d ifferen tia tion . 

This theory can be reconciled, at the t iic ro -leve l, both with the factor 

proportion and the economies o f scale theories. I f  applied in a context 

of fast development of telecommunications and trade fa c i l i t ie s  amo.ig 

neighbouring countries, i t  goes a long way in explaining the "explosion*’ 

o f intra-industry trade within advanced industrialized regions. I t  is  

useful to observe here that one o f the main point made by Rayment is  that

1J tfe leave aside Linder’ s ingenious theory explaining intra-industry trade 
by overlapping consumer preferences fo r  a givsn commodity at the same leve l 
o f development; as Rayment observed, consumer preferences cannot be the
determinant fo r explaining intra-industry trade for capital and intermediary 
goods which constitute the major part of intra-industry trade (°J  pe- cert 
according to Rayment).
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partners should preferably have sim ilar technology le v e l. Yet there seems 

to be a policy o f transnationals to locate component plants in developing 

countries, so long as they have fu l l  control both o f tha technology and 

the saleB of the product which is  part o f a cnain o f a c t iv it ie s  located 

in d ifferen t countries. This internationalization o f a c t iv it ie s  can be 

reconciled with Rgyment's approach, but on conditions unacceptable try 

developing countries. Moreover as eloquently shown by UNCTAD, the prices 

of both the inputs and outputs, as internally decided by the transnationals, 

introduce a serious bias in international competition^ These characteristics, 

at f i r s t  glance do not leave much room fo r  an autonomous process o f intra­

industry trade growth in developing countries.

Yet a recent analysis, made by Laird f l9 8 l) ,  draws attention to the 

growing importance o f _ntra-industry trade fo r  developing countries, 

measured at the three-d igit le ve l o f SITC, fo r 150 groups o f manufactures, 

excluding food (SITC 5-8). Using the intra-industry trade ra tio  developed 

by Grubel and L lcyd^ (1971), the analysis suggests that intra-industry trade 

predominates in 1975 in the trade among developed market economy countries, 

with a ra tio  around 64 per cent (the ra tio  equals 100 i f  the value of exports 

is  equal to the value o f imports, and to 0 i f  there are no imports or no 

exports in the same J-d ig it u n its ). For developing countries instead, 

the trade with developed market economies (80 per cent o f th e ir to ta l 

trade) is  predominantly inter-industry, "although their tradk with each 

other ( l T per cent o f th e ir to ta l trade) has a much higher intra-industry 

component (ra t io  around 28 per cent) than that o f their trade with 

developaent market economies (ra t io  around 9 per cent) or the soc ia lis t 

countries (ra t io  around 5 per c e n t )"^  More importantly, the intra­
industry ra tio  Beems to grow fastly  in economic groupings o f developing

1/ The US custom duty leg is la tion  (items 806.30 and 807.00) allows 
fo r the computation o f the value added by the exporting country 
to the imported goods, and provides the best information so fa r 
on related-party trade. Other countries (Canada, Germany (Federal 
Republic o f ; ,  Netherlands) have adopted sim ilar leg is la tions .

2/ I f  Xi and Mi stand fo r  exports and imports o f ccmnodity i  ( i * l . . . . n )  
from and into country j ,  the ra tio  is  defined as the sum fe r  i ' s  o f:

(X i ♦ Mi) -  [X i -  Mi]
divided by total tradn, j . e .  the sum fo r  the i ' s  o f:

Xi + Mi.
_2/ See Laird (l9 8 l) p-87. l<ie optim istic views expressed by the author 

on the development of intra-industry trade between developed and 
developing countries can be contrasted with the arguments derived 
in this note from Rsyment's analysis.
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countries, and is  close to a 50 per cent ra tio , in 1575, fo r CACM and 

ASEAN grouping**^

The growth o f intra-industry trade among neighbouring countries, 

should be reflected in the development o f intra-regional trade fo r  

intermediary products and fo r  equipment and machineqr. A well known 

indicator o f trade intensity between two partners is  the delta coe ffic ien t, 

as obtained from a matrix o f b ila te ra l trade flows (here 11 exporting 

regions times 11 importing regions) by dividing each b ila tera l trade flow 

by the two margins, i . e .  the to ta l imports o f the importing region 

and the tota l exports o f the exporting reg ion^

The value oi delta ( i j )  i f  compared to 1, re fle c ts  the re la tive 

importance o f trade partner j  fo r  the exports o f region i  (and delta 

( j i )  fo r  the reverse flow ); by defin ition , a value higher than 1 fo r  

delta ( i j )  corresponds to the case where the share o f the b ila tera l 

exports from i to j  in the to ta l exports o f region i  is  higher than 

the share o f to ta l imports o f region j  (the size o f the j**1 market) 

in the world to ta l. The interest of the delta coe ffic ien t (and its  

lim itation ) is  that i t  in dimensionless, which is  an advantage when 

comparing the re la tive  importance o f small flows.

The following results obtain:

3J Central American countries in CACM, and grouping o f Indonesia, 
Malaysia, The R iilipp ines, Singapore and Thailand fo r  ASEAN.

2/ More precisely, a l l  flows must be divided by to ta l world trade 
fo r  the sake o f homo^mneity. I f  non  lized  flows are denoted 
Z_,Z^.and Z .j fo r  exports from region i  to region j ,  tota l

export of region i ,  to ta l import o f region j, d e l t a ( i j ) is  
defined by:

Z. . = delts . . Z .. Z. . 
i j  i  Ù

See, on this indicator, ECE studies in the bibliography. A 
number o f authors have used this indicator, e .g . Frcment and 
Zighera in France, F. Carré and J. Cud$r in ECE, A. Nagy in 
Hungary.
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Table 1

Delta coeffic ien ts  fo r  intra-regional trade, 1963-75

Intermediary products Machinery and equipment
Average 1965-75 Trends

(growth rate in %)
Average 1965-75 Trends

(growth rate in ?6)

NA 2.5 2.5 2.1 0

WE 1.4 no tren i 1.5 0.5
EE 6.3 no trend 6.4 variab le, increasing

JP • • * s e e • t ' e • •

OD 3.4 no trend 6.6 variab le, increasing

LA 3-3 5-8 7.3 no clear trend

TA 3.0 17.7 14.4 no clear trend

NE 7.4 no trend 10.9 variable, increasing

IN 2.7 1.7 7.5 14.5
AS 5-5 -8.1 11.4 -12.0

OA • • • s e e • • * • • •

Note: fo r  the defin ition  of regions, see annex 1 on c lass ifica tion .

The f ir s t  finding is  the re la tive  importance o f intra-regional coe ffic ien ts , 

( a l l  coeffic ien ts are higher than l ) ,  which, i t  may be said, is  f i r s t ly  due to a 

wealth o f factors lik e  re la tiv e ly  low transport cost, a better knowledge o f 

markets, e tc ., as may ex is t, fo r  example between United Staes and Canada within 

the HA region. But an economic integration process can be presumed when 

increasing trends are observed, as is  the case fo r  intermediary products within 

specific individual regions, i . e .  North America, Latin America, Sub-Saharan 

Africa and Indian Sub-Continent. Even more in teresting are the higi. delta 

coeffic ien ts and th e ir increasing trends, found fo r  machines and equipmeiit 

within Western Europe ^  within Vest A6ia and North . .ica, and within Indian 

Sub-Continent. F inally , the results found fo r intra-regional trade fo r East 

and South-East Asia confirm the high intra-industry ratios found within economic 

groupings in that region, but the fastly  decreasing trends also re fle c t  the 

trade orientation o f many countries towards developed markets, especia lly  

North America and the "other developed” region (including Australia and New 

Zealand); actually delta coeffic ien ts higher than 1, with increasing trends, 

are found for the exports o f that region (1 .5 and 2.2 respectively) towsrdB 

NA and OD regions.

The intxresting point in this analysis, is  the similar behaviour which 

seems to characterize the two indicators o f intra-induetxgr and intra-regional

1/ The re la tive ly  low coe ffic ien t fo r intra-regional trade of machinery and 
equipment in Western Europe should be assessed keeping in mind the large 
trade flows involved and also the fact that the region includes much more 
than the EEC. The coe ffic ien t found for EEC «lone is  higher than 2.
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trends in the machinery and equipment sector. ThiB gives a cine how to quantify 

the phencaenon of the explosion o f irtra-indust^jr trade, i .e .  to capture i t  

through the growth o f indicators o f economic integration on intra-regional and 

inter-regional flows, such as, fo r  example, delta coeffic ien ts or more generally, 

as w ill be Been, a gravitational model.

ThiE brief review of trade theories may seem ambiguous since no clear choice 

seems to command itse lf from so maqy sources. Following the empirical tests 

carried out tgr Hufbauer (1970), it  seems widely accepted that no panacea is  

ready for application to the projection of international trade. However, it  

seems possible, from this analysis, to sort out some theories wii. _ long-term 

horizon, capable of recognizing factors which can influence a world system ten 

or twenty years ahead in time, with different industrial structures and market 
Eizes than today. A long-term model, in particular,must be able to simulate 

the influence of changing industrial structure on trade as well as the growth 

of intra-industry and of intra-regional trade; it  must also identify the 

potential for South-South co-operation and the dynamics of exports of developing 

countries beyond the present stage of international division of labour as 

dominated by the factor proportion paradigm. With these requirements in mind, 
a few suggestions, allowing quantitative analysis to choose from among various 

possibilities, w ill be developed in the next sections.
In section 2, the influence of market size will be anlysed with emphasis 

on imports equations for intermediary products and machinery and equipment, 
i.e . .he two major commodity groups of manufactures. An attempt w ill be made 
to simulate the continuous process of substitution between domestic production 

and imj>orts which proceed both with changing industrial structures and with 

the growt.'i of market size taken as the key variable, as well as the new
«tent¿gey imp̂ r which emerge in the same process. The same variable,

market size, w ill be used to measure the impact of integrated versus 

fragmented markets on intra-regional trade. Last but not least, an attempt 
will be made to measure the impact of protectionism on the level of imports 

for some commodities.
In section 3, a comparison w ill be made on two alternative sub-models 

governing the competition among exporters, or in practical terms, the substitution 

between trade shares for each commodity in each importing region. The firs t , the 

semi-aggregated model, takes prices as explanatory variables, as well as the size 

of the importing market. It w ill appear as a fa ir instrument to predict shares of 
natural resources goods, but, as could be expected, rather poor for manufactures. 
In the latter case, a gravitational model of the type experienced in the past tqr 
Tinbergen and Linnemann w ill be preferred. This model, which can be considered 
as based on a generaliaation of delta coefficients, will be shown to capture 
relatively well long-term moves such as those observed for Japanese and East 
Asian exports to developed markets or growing intra-regional trade in several 
regions for several categories of manufactures.



- 25 -

2. Imrort functions: comrlementarity and substitution rrocesses

Before considering the specifications o f import functions, a 

general remark should be made to explain th e ir  ro le in the TJNITAD 

system. In a nutshell, domestic output is  derived from a system 

o f simultaneous equations which can be summarized as follows:

(1 ) [ va( i ) ]  = [ i - i 'A ]  [ i - A ] " 1 [F D (i)]

(2) [F D (i)] = (U D (i)] + [x(i)] -  M O ]
(3) M i)]  = f j tV A ij ) ,  GDP or MVA, Z ( i ) , ]

in which [ va( i ) ] , [F D (i) ] ,  [D D (i)], [ x ( i ) ] t [ M ( i ) )  stand fo r  the 

vectors (by production sector) of value-added, fin a l demand, domestic 

demand, exports and imports respectively (the index o f the region has 

been emitted since th is system refers to any one given region).

Equation ( l )  derives, through the usual inversion o f the Leontief 

matrix o f technical coeffic ien ts ( a ) ,  the value-added vector from the 

fina l demand vector. As shown in equation ( 2)  the fina l demand vector 

includes, ty defin ition , the import vector with a negative sign.

Equation ( 3) is  a simplified import equatior, in which the dependent 

variable, the import of commodity group i ,  is  a function o f an a c tiv ity  

variable ^value-added of sector j ) ,  the market size denoted by GDP or 

manufacture value-added (KVA) and other variables Z ( i ) ,  which can be 

ignored at th is stage.

The system includes two loops. F irs t ly , due to the negative sign of 

M (i) in equation (2 ) ,  the higher (the lower) the imports o f commodity group i ,  

the lower (the higher) fin a l demand and therefore domestic output 

o f sector i ;  this negative loop therefore simulates a substitution 

process between imports and domestic output. More precisely, the 

substitution is  between net imports (K ( i )  -  X ( i ) )  and domestic output, 

and i t  is  important to note that th is net vector actually refers to 

trade of the region with th* other regions, since intra-regional trade, 

whether or not included in both M (i) and X ( i ) ,  is  cancelled out by the 

substraction.

A second loop, triggered by the two explanatory variables o f 

M (i),  makes imports dependent on the output mix derived from equation ( l ) .

The ac tiv ity  variable, V A (j), which must have a positive sign to be 

meaningful, has a positive effecton the le ve l o f imports ( i ) ,  in other 

words i t  simulates a complementary import process. The market size variable, 

GDP or KVA (manufacturing value-added), which must have a negative sign to 

be meaningful, r'.etexmines a negative loop, i . e .  a substitution process: 

the higher (the lower) the market size o f the region, the lower (the higher) 

the level of imports.
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Since these two explanatory variables are usually found to be co- 

1 inear in time series, the coeffic ien t o f the market size variable was 

derived from a crosB-countxy regression and then imposed on time-series 

regressions fo r  each region. The use o f cross-country analysis is 

especially ju s tified  here, since the market size e ffe c t  can only appear 

as a structural change over the long run. Import equations fo r  intermediary 

products w ill  be considered f i r s t ,  followed by imports o f machinery and 
equipment. A general presentation o f import equations w il l  be made thereafter.

( i )  Imports o f interne diary products
The cross-country analysis yielded the follow ing equations^

Equation K** Sample Equation R_

( 4) A ll countries IP = Kx-0.022 GDF ♦ C .ll?  KVA 0.89

( 5) (64 observations) IP = K^O.029 MVA

Equation ( 4) shows that, ceteri6 paribus, countries with a high GDP tend

to have lower import requirements o f intermediary products. Taking GDP

as a market size indicator, the question therefore is : wly should market

size decrease import requirements? Three possible ju s tifica tion s  can be

given. F irs tly , the basic product sector included both mining and primary

processing o f basi.' products. I t  taay therefore be that GDP is  correlated

with mining value-added, which can be interpreted by saying that countries

with a large mining sector import leBs intermediary products. Such a

correlation was actually found to be the case so that a negative coeffic ien t

fo r  mining, with MVA as the a c tiv ity  variable was obtained in another
equation instead o f equation ( 5) .  The second reason is  the existence of economies

o f scale o f the primary processing sector, which was evidenced in the analysis

o f the productivity functions (see part 11, B). But plant size and domestic

market size are not the same concept, and market size w ill  only capture

the impact o f economies o f scale, at the plant le v e l,  insofar as the two

variables are correlated. Thi6 was actually found to hold true in the

analysis of productivity functions,where a correlation coe ffic ien t of

0.6 was found between the two variables. The main and last argument,

however, is  much more decisive. As shown by Young (1928) quoted by

Rayaent (1982), a large market size induces a process o f industrial

d ifferen tia tion  and therefore the growth o f domestic market size can

be seen as the principal type of change associated with the growth of

the sector. This was actually evidenced in the analysis o f productivity

fnnetions (see part II,B) but to a much lesser extent fo r  the primary

processing sector than fo r  equipment and machinery (see below in the

te x t ). At this juncture, we may note the two main conclusions, i . e .

\J The complete set o f cross-country tiaws series regressions can be found in 
a paper "The Interplay o f Trade A Development", by A. Duval. M. G i l l i  and 
J. Iiqyer, July 1980, presented to the ACC Task Force on Long-Term Development 
Objectives.



with a negative coe ffic ien t.

The next step in the analysis consisted in working out tine-series 

regressions fo r  each region, imposing the negative coe ffic ien t found fo r 

GDP (-0 .02 ) in the cross-country ara lys is , in order to  avoid the problea 

posed ty the co-linearity  between GDP and MVA in tine series. Sim ilarly, 

a coe ffic ien t (-0 .40 ) derived fron cross-country regressions was in posed 

on mining value-added. The results are given in the follow ing table:

Table 2
Imports of intermediary products (tin e-series  regressions)

Region

Re«ression£(6 ) with -0.02 GDP Regressions ( 7) with -0..40 mining

Constant GDP MVA R2 DW Constant Mining MVA R2 DV

LA I 83* - 0.02 0.202 C.95 2.2 662 -0.4 0.175 0.92 2.4
TA 690 - 0.02 0.585 0.93 1.4 313 -0.4 0.635 0.97 2 .2

NE -1294 - 0.02 0.922 0.93 0.8 -1211 -0.4 1*365 0.98 1.4
IN 1701 - 0.02 0 .1 0 0 0.79 1*9 • e e e e • • e e • • e • e e

AS 989 -0.02 0.515 0.94 1.5 732 —0 # 4 0.497 0.93 1.4

Note: ^Coefficient not sign ificant at the 0.95 le v e l.

A glance at these regressions shows that the two specifications aie 

equally good fo r Latin America (LA) and East and South-East Asia (AS), 

but that, in the case o f Sub-Saharan A frica (TA) and Vest Asia and North 

Africa (NE), regressions ( 7 ) on the right side o f the table have both a 

better IT and a better Durbln-Vatson coeffic ien ts  than regressions (6 ) on 

the le f t  side. For South Asia (IN ) no good regression vaB found fo r  the 

regressions with mining value-added.-^ An interesting comparison 

can be made between the two regressions fo r  each region. I f  postulating the 

inequality: IP derived from regression (6 ) <  IP  derived from regression ( 7)* 

i t  is  possible to compute the MVA/GDP ra tio , i . e .  the share o f manufacturing 

value-added with a mining value-added/GDP ra tio  derived from observations 

(o r  from projections). The result shows that •'egressions (6 ) with a negative 

GDP coe ffic ien t give lower imports o f intermedia^ products than regressions

l/ As a result o f a strong protection o f the domestic market, the imports 
o f intermediary products were almost kept constant in that region 
during the observation period (1963-75)*
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(7 ) with a negative *in ing coe ffic ien t, fo r  a manufacturing value-added 

ra tio  satisfying the following conditions:

LA : HVA/GDP <57% HE : MVA/GDP >4.2%

TA : MVa/GDP>  8.9% AS : MVA/GDP <44%

These values are such that, in any future projection, regressions (6 ) 

v ith  GDP a6 a market size indicator w il l  y ie ld  a lower inport leve l than 

regressions ( 7 ) with a negative mining coe ffic ien t, and this holds true 

fo r  a l l  regions. This th refore confirms the conclusions o f the theoretical 

discussion on market size as a major factor fo r  the growth o f the primary processing 

sector. As an illu stra tion , taking the assumptions o f scenario IDS2, (see part in ) th 

differences in the leve l o f 1990 imports given ty  the two set6 o f regressions

are the following: T>ble a

Imports o f intermediary products in 1990 
Trade flows in m illions o f 1970 DS dollars

Regressions (6 ) Regressions (7 ) Import e la s t ic it ie s  to GDP
1J65-21Negative GDP 

coe ffic ien t
Negative mining Regressions 

coeffic ien t
\6) Regressions (7 )

LA 17158 18788 1.1 1.2 1.3
TA 5594 6665 1.0 1.25 1.6
NE 25586 44082 1.2 3.75 1.8
AS 25544 26011 1.5 1.6 1.5

Except fo r Vest Asia, and North A fr ic  the results o f the two 

equations are not very fa r, but the absolute figures or the import e la s t ic it ie s  

derived from regressions (6 ) a l l  have the expected downward bias.
I t  should he recalled at th is juncture that the tine series regressions 

have a d ifferen t geographical basis than the cross-country regressions.

Since the GDP coeffic ien t was derived from a comparison between countries, 

the time series regression gives the le ve l o f imports from outside the 

region, excluding intra-trade flows. Furthermore, in regressions (6 ),

GDP variable referE to the region as a whole, and im plic itly  assumes a 

regional integration of the sector. In contrast, regressions ( 7) with 

a negative mining coeffic ien t imply a fragmented market fo r the primary 

processing sector, and an integrated market fo r  the mining sector, which 

does not seem a strong hypothesis. I f  used fo r  projection purposes, a 

comparison between the two equations therefore o ffe rs  a means o f comparing

1/ The le f t  side figure fo r  the region HE which is  much lower than the 
right side figure, draws attentionto the bad Dubin—Vataon coeffic ien t 
o f the equation. The obvious explanation is  that the high GDP figure 
is  due to a high leve l of o i l  extraction and not to the process o f 
industrialization. Another equation should therefore be ueed for 
that regior* with, fo r example, the ra tio  MVA/GDP as a size indicator.
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t h *  ia p a r t  OTI l ip O T t?  o T  ** i > t t  T jr ()H «r t «  f r r a  «a r h  T » r i  rsn

o f an integrated 'versus a fragmented market fo r primary processing 

a c t iv it ie s . Asswing no trade creation, a possible value fo r  intra­

trade flovs  would then be the difference between the inport values o f 

the two equations.

( i i )  Imports of machinery and equipment (Eft)

: .-oss-r.ountry regressions yielded the follow ing results fo r 

developing regions:

Equation ( 8) Saaple: DG Ln EQ = K-+O.O43 In GFCF R2 = 0.76

Equation ( 9) (36 observations)LnE<i = K^-0.8 In GDP+1.4 Ln GFCF R* = O.CG

In these equations, the a c tiv ity  variable is  Gross Fixed Capital 

Formation (GFCF), which, through the productivity functions, is  determined 

by the output a ix . GDP, with a negative Bign, emergeb again as a market 

size variable which, ceteris  paribus, decreases import requirements.

A6 w ill be seen in part H,B,the analysis o f productivity functions 

fu lly  confirms the importance o f the market size in the sector. The 

theoretical fundation, based on Allyn Young's analysis o f externa lities , 

is  formulated by Rayment (1982) as follows:

"Young (1928) saw the process o f industrial d ifferen tia tion  as the 

principal type of change associated with economic growth: "notable a.e
has been the increase in the comple xity o f the apparatus o f liv in g , as 

shown by the increase in the variety o f goods offered in consumers' markets, 

the increase in the d ivers ifica tion  of intermediate products and o f industries 

manufacturing special products or groups o f products has gone even farther." 

The crucial point concerning the d ivision  o f labour is  that i t  reduces 

complex processes into simpler ones which can then be performed by machines 

(o r  by more specialized machines), but Young emphasises two features: 

f i r s t ,  that the principal economies o f scale are derived from roundabout 

methods o f production fo r  which large production is  more important than 

large-scale production, in the sense o f being carried out by large firms 

or industries; and, secondly, that the economies o f roundabout methods o f 

production depend even more than others on the extent o f the market."

Other arguments can be derived from micro-economic studies. I t  is  

noteworthy that almost a l l  European regional "poles" o f mechanical and 

engineering industries o f the post war period already existed in the early 

stages o f industrialisation. A few enterprise enquiries conducted by the 

author o f th is note demonstrated the importance o f frequent and easy
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communications betv/een firms contributing d ifferen t components o f the same 

end-use product. The market size e ffe c t ,  at that time, could therefore be 

interpreted in terms o f "regional” (sub-national) market. Another finding 

was the importance o f R-D expenditures as a major cause o f industrial 

d ifferen tia tion  in the sector. The end-product plant, when requiring a 

new component or a new adjustment o f an existing component., is  dependent 

on the capacity o f t... sub-contracting firm or a f f i l ia t e  to design the 

new component. A good example is  the importance attached today by the 

automobile industry to R-D capacity in electronics to promote the new 

generation of electron ica lly  controlled engines.

Telecommunications development in the postwar period have made i t  

possible to extend former "regional" (sub-national) poles to form a 

nationwide or continentwide or even worldwide network. As was seen, 

however, in the early part o f this note, this development took place 

more intensely within continental regions (between USA and Canada, within 

EEC, within Eastern Europe) than across regions, and the determining factor 

was the move from sub-national to continental market s ize. This extension 

o f the process of industrial d ifferen tia tion  across frontiers seems to be 

the main growth factor fo r inter-industiy trade. Even though a similar 

development started slowly in developing regions, as seen in Laird's a r t ic le , 

i t  leaves hope fo r a future development of a South-South inter-industry trade 

in the future— as a function o f market size at the sub-regional or regional 

le v e l. I t  therefore suggests the use of the regional GDP as a market size 

variable in import equations. Time series regressions should be instrumental 

in testing this hypothesis. The following results obtain:

Table 4

Imports o f machinery and equipment (tim e-series)

Equations (10) with -0. 8 LnGDP Equations (11) with -0.2 LnFOP

Region Constant LnGDP LnC-FCF R2 DW Constant LnFOP LnGFCF li U A

LA 4.14 -0.8 1.37 o • '-O CD 1.6 0.389 -0.2 0.89 0.96 1.6

TA 2.10 -0.8 1.65 0.99 2.0 -2.034 -0.2 1.23 0.98 1.9
NE

IN

AS

1.60 -0.8 1.69 0.99 2.2 -2.478 -0.2 1.26 0.98 1.4

# *  »

2.70 -0.8 1.58 0.98 1.1

• • •

-0.844 -0.2

# • •

1.12 0.98 1.6

1J The inter-indurtiy trade between a developing country and a developed country 
has altogether another p ro file . Ar: was recalled in the introduction, the 
technology and the market of the components made in the developing country 
are under s tr ic t control of the crntractor in the developed country. I t  
may create employment but w ill do t i t t le  in the development of an autonomous 
capital pood industry.

4



On the basis o f the s ta tis t ica l tests, regressions ( lO ),  with a negative GDP

coeffic ien t, are excellent for Latin America (LA ), Sub-Saharan A frica (TA) and

West Asia and North A frica  (NE). The Durbin-Watson coe ffic ien t fo r East Asia

(AS) is in the grey area ( l . l )  as to the p oss ib ility  of autc-correlation

of residuals. No meaningful regression was found fo r  South Asia (IN ) since

the import substitution policy o f India, during the observation period,

resulted in an absolute decrease of imports. On the le f t  side o f tho table, a

negative term, equal to -0.2 LnPOF, found in a cross-country regression,

was introduced to capture the growth of the market size due to the mere
2

increase of the population. A ll these regressions have good R but the 

Durbin-Watson coe ffic ien t o f West Asia and North A frica (V/E) is  less 

satisfactory ( 1 .4) .  In the other regions, that co e ffic ien t, although acceptable, 

is  lower than in regressions (lO ).

A comparison of these equations leads to the conclusion that 

regressions (lO ) consistently give lover import requirements than 

regressions ( l l ) .  This can be seen.for Latin America, by derivating 

both equations and postulating the inequality:

-0.8 GDP + l.?7  GFCF <  -0.2 POP 4 0.89 GFCG

Where X denotes the compound growth rate o f variable X. 

written as:

This can be

e(GFCF,/GDP) <  1.67 -  0.42 (POP/GDP) • 0
e(GFCF/GDP) <  1.48 taking values o f POP and GDP from the observation period 

where e refers to the e la s t ic ity  o f GFCF growth re la tive  to GDP growth.

The computations fo r a i l  regions give the follow ing results:

LA: e < 1.48 NE: e < 1.67

TA: e < 1.63 AS: e <  1.78

The observed e la s t ic it ie s  for the period 1953-75 fo r these regions 

meet the conditions fo r LA (1 .4 ) and /S ( I . 65) hut not fo r TA (1 .8 ) and 

NE ( 1 .7 ) .  However, i t  stands to reason that such high e la s t ic it ie s  

cannot be maintained indefin ite ly  sinoe the GFCF/GDP ra tio , which was 22. 4% 

in 1975 in TA, and 20.7?6 in NE, is  bound to leve l o f f  in the future in the 25-30 per 

cent bracket. For 1990, therefore, regressions (10) ought to give 

lower estimates than regression ( l l ) ,  with the possible exception of

Sub-Saharan A frica. Actual comparisons for scenario IDS2 are as follows:



1990 Imports o f machinery and equipment 
Trade flow& in B illions o f 1970 US dollars

Table 5

Regressions (lO ) Regressions ( l l ) Import e la s t ic it ie s  to GDP 
Regressions (10) Regressions ( l l ) 1963-75

LA 19346 23595 0.7 0.9 1.1
TA 14780 14967 1.6 1.6 2.3
HE 28834 38748 0.8 1.1 2.3
AS 27210 33177 1.4 1.6 1.6

As can be seen, the te6t is  successful in a l l  regions including

Sub-Saharan A frica ; the difference betwern the values o f the dependent variables 
o f the two regressions appear much more pronounced than was the case fo r inter­
mediary products. The same difference can be observed between the two e la s t ic it ie s  
o f imports to  GDP. This can be seen as an illu s tra tion  o f the sensitiveness of
o f the growth o f the sector to market si

As was argued fo r  imports of intermediary products, the two equations 

give us a p oss ib ility  o f simulating the impact o f regional integration o f 

the sector^/ Again, i t  ehould be noted that regressions ( l o )  w il l  give 

an estimate o f extra-trade flows (trade with other regions) in an assumption 

o f regional integration o f the sector. Intra-trade flows can be computed 

as the difference between the values o f the two regressions, assuming no 

trade creation.

( i i i )  General presentation of import equations

The specifications used in the model are given fo r  developing regions^ 

in table 6 fo r  non-agricultural raw materials (HM), energy materials

(EN) and intermediary products ( IP ) , and table 7 fo r  consumer non-durables 

(SD), equipment and machinery (EQ) and consumer durables (C D )^  A few 

explanations are in order to understand these tables.

As was Bhown in the detailed analysis made for intermediary products 

and equipment and machinery, the two main explanatory variables are an

u

u

V 

1J

To note that the high impart values o f region HE, in regressions ( l l ) ,  
is  somewhat suspicious on account o f the low Durbin-Vatson coeffic ien t, 
but the e la s t ic ity  o f imports to GDP growth derived from th is figure is  
s t i l l  much lower than the observed e la s tic ity  fo r  1963-75*
Actually the low Durbin-Vatson coe ffic ien t fo r  East and South-East 
Asia fo r  regressions*(10) is  a hint that the growth o f the sector 
was more attributable to inter-regional than regional integration.
"" 's  t ie s  in with the negative trend found fo r  that region fo r  the 
intra-regional delta coeffic ien t o f imports.
Equation fo r  developed regions axe generally simple constant e las tic ity
equations with the ac tiv ity  variable (KVA, GFCF or GDP) as the explanatory
variable*
Ho import equations axe given for agricultural goods since these imports 
are kept exogenous in most scenarios.
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a c tiv ity  variable, with a positive sign, and a market size variable with a 

negative sign. In addition, two specifications were given, the f ir s t  vith 

GDP and the other with POP (population) as market size variables; the 

difference between the values o f imparts from the two equations is  a major 

out сове o f the model, since i t  provides an econometric measure o f intra­

régional trade (assuming no trade creation) on the assumption o f integrated 

regional markets. In order not to  keep the two sets o f equations in the 

model, the value o f variable POP which would give the same import level 

as the GDP variable is  computed in each scenario. This not only sim plifies 

the computer programme, but i t  allows the simulation o f partia l integration 

c f the markets, simply by giving to variable POP intermediate values within 

the range given by the lower and upper lim its o f variable POP.

In fa c t, variable ГОР is  not the to ta l population o f the region but 

a weighted average per country (using population figures as weights in 

order to give more weight to large countries). The lower and upper lim its 

o f variable POP are given hereunder fo r  machinery and equipment (Eft):
Imports o f machinery and equipment (Eft)

Lower lim it (fragmented markets) and upper lim its (integrated markets) 

o f variable POP (m illions o f people).in  1990. scenario IDS?

Region Lower Upper Total Population

LA вв 243 479
ТА 38 263 448

NE 37 162 261

IN • e •  • • •  •  •

AS 125 337 412

OA 1009 • ее 1158

two sets o f equations. with GDP and POP, are given fo r import!

tables 6 and 7 only contain one set with POP variable for

the ether conod ity  groups. Other market size variables (essen tia lly  mining

value-added) and one other a c tiv ity  variable (GFCF) are included in a special

column. In a few cases, a price variable (p/pm), defined as the ratio  of

import prices forth " region to the average price fo r the world, is  also

mentioned. In general, this variable appeared in 1 number o f equations2
but i t  hardly affected R when i t  was s ign ifican t; exceptions to this 

rule have been included in the table. This general finding is  not 

surprising: in the long run, as was demonstrated in particular by Machlup
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(l95û ), i»p o ri elasticities to a c tiv ity  variables are such sore stable than 

price é la s tic ités . For developing countries, furthermore, the market size 

e ffe c t  i6 by far the dominant explanatory variable a fte r  the activ ity  

variab le.

Another variable denoted Igr Dut, i6 however notevorttçr. I t  is meant 

to capture the e ffe c t o f protectionist po lic ies (both t a r i f f  and non-tariff 

protection) and, vith  a negative sign, i t  triggers an import substitution 

process. As can be seen from appendix 2, th is variable appeared a number 

o f times vith  the right sign in the cross-country analysis, and i t  vas 

inserted, v ith  the same co e ffic ien t, in the time-series regressions.

The le ve l o f variable Dut vas the outcome o f a tedious compilation 

made by GATT and UNCTAD experts. The rate o f import duties levied on each 

group o f commodities vas f i r s t  compiled fo r  each country, which involved 

averaging rates of duties fo r  the various sub-items o f the group. An 

estinate was then established fo r n on -tariff protection, c lassified  in 

three categories: no protection, licensing, leve l close to absolute

prohibition. Finally the t a r i f f  and n on -tariff protection leve ls  were 

cross-classified  in a 1 x 4 matrix, each c e ll corresponding to a value 

of the Dut variable between 0 and 5 (see appendix 2 ). The degree of 

protection, through variable Dut, appears in a l l  commodity groups, but 

is  more important in consumer non-durables (DG 's), equipment goods (Dg's 

and DD's) and consumer durablesiDG's); in the la t te r  groups, the coeffic ien t 

o f Dut, in the logarithmic equations, varies between -0.2 and -0.3, Bay 
around -0.25- The protection variable appears to be inversely correlated 

vith  tie a c tiv ity  variable o f developing countries fo r  agricultural goods, 

raw materials and energy materials. The eccnomic interpretation is 

interesting since i t  suggests that large countries tend '.o impose a 

substitution policy through protection po lic ies  in these sectors. In 

such cases, the model builder can only impute the substitution e ffec t to 

one o f the two variables, actually the a c tiv ity  variab le, on the assumption 

that an adequate leve l o f protection ia  imposed. I t  was impossible to 

measure the e ffec t o f protectionist po lic ies  fo r consumer non-durables in 

developed countries. This may be explained in two ways: the level of

protection was reported as identical in EEC countries, which may be an 

id ea lis t ic  view of rea lity ; but a more subtle argument may challenge 

further attempts: non -tariff protection, in th is sector, is  said ty

Helleiner (1979) to take the form o f re s tr ic t iv e  marketing practices 

which would lim it the amount and the choice of commodities originating 

from developing countries on sale on the market o f developed countries.
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To illu s tra te  the impact o f protection po lic ies in the equations, i t  

is  Sufficient to observe that the import leve l o f manufactures of the sane 

region can go down to  57 per cent o f vhat i t  was with no protection when 

the protection leve l increases froa 1 to  5»

The aain conclusions to be derived froa this analysis o f iapart 

functions can be summarized by eapha6izing the importance given in import 

equations to three substitution processes, i . e . :

those induced by t a r i f f  and non-tariff protection;

those made possible by the growth o f the relevant domestic sectors

as a result o f national development po lic ies;

-  those governed by the enlargement o f market size through co llective  

se lf-re liance po lic ies , at regional or sub-regional le v e l.

The last two processes are fundamentally the same but are captured by 

giv ing two alternative values to the market size indicator, i . e .  variable 

POP.
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Table 6

Regressions used fo r  imports of developing markets

Region

Log
or

Linear
Constant

1

Dut LnPOP MVA GDP

1

Other variables R2 DV

Non-a*ri cultural raw materials (RM)

LA Log -1.98 1-52 -1.0 In Mining VA 0.97 1.8
TA Log -8.11 2.48 -1.0 In Mining VA 0.83 1.9
NE Log -6.45 -0.3 1.32 0.78 1.4
IN Log 0 1.13 -1.0 In Mining VA 0.60 1.5
AS Log 0 0.91 -0.3 In Basic

ProductVA .
- I .35 Ln p/pm 0.76 1.5

OA Log -8.0 1.12 O.65 1.7

Energy nate r ia ls  (EN)

LA Lin 201 -63 0.045 -2068 p/po 0.92 2.06
TA Lin -63 0.098 0.76 2.6
NE Lin 571 0.209 ^0.13 Mining VA 0.70 0.6
IN Lin 700 -63 0.018 • • e • • •
AS Lin -1549 -63 0.121 0.84 1.6
OA Lin Exogenous • • • • • •

Intermediary Products ( IP ) Set 1
LA Lin 183* 0.202 -0.02 0.95 2.2
TA Lin 690 0.585 -0.02 0.93 1.4
NE Lin -1294 0.922 -0.02 0.93 0.8
IN Lin 1701 0.100 -0.02 0.79 1.9
AS Lin 989 0.515 -0.02 0.94 1.5
OA Lin • • • « • e < • • • • • • • •

Intermediary Products ( IP )  Set 2

LA Log -2.70 -O .3O 1.206 0.95 2.1
TA Log -9.04 -O.4O 1.781 -0.1 Ln Mining VA 0.96 1.7
NE
TK

Log -3.77 -O.30 1.500 0.95 1.1

AS

• • •

Log

• • •

2.07

• • • • « •

- 0.30 0.893

• « •

0.97

• • •

1.5
OA Log -2.7 0.949 0.79 0.5

Note: A star ( * )  denotes a coeffic ien t not sign ificant at the

0.95 le * e l.



Table 7

Regressions used fo r  developing countries ( conin-ucu)

Region
Log
or

Linear
Constant RUT L.1POP MVA GDP Other variables R2 DW

LA Log

Consuaer non-durablee ( HD)

-4.1 -0.2 -0.4 1.21 -0J. Ln Mining Vi 0.93 1.8

TA Log -3.7 -0.2 -0.4 1.24 -0.1 Ln Mining VA 0.88 1.6

NE Log -4.8 -0.2 -0.4 1.33 -0.1 Ln Mining VA a  38 0.5

IN Log 0.54 -0.2 -0.6 0.80 0 0 0 # « •

AS Log 0.63 -0.2 -0.4 0.66 -0.1 Ln Mining VA a  74 1.9

0A Log -0.24 -0.6 0.60 • e • *  •  e

LA Log

Equipment & machinery (Eft)
Set 1

4.14 -0.8 1.37 Ln GFCF 0.98 1.6

TA Log 2.10 -0.8 l.t>5 Ln GFCF 0.98 2.0

NE Log 1.60 -0.8 1.69 Ln GFCF 0.99 2.2

IN • •  e • • e • *  • a e • • • • • • •

AS Log 2.70 -0.8 1.58 Ln GFCF 0.98 1.1

0A Log # •  » e e e • • • • • • » e •

LA Log

Equipment & machinery 
Set 2

0.738 -0.12 -0.20 0.89 Ln GFCF 0.96 1.6

TA Log -1.670 -0.12 -0.20 1.23 Ln GFCF 0.98 1.9

NE Log -2.216 -0.12 -0.20 1.26 Ln GFCF 0.98 1.4

IN Log 0 -0.12 -0.20 0.90 Ln GFCF • • • • • •

AS Log -0.504 -0.12 -0.20 1.12 Ln GFCF 0.98 1.6

OA Log -1.17 -0.12 -0.20 0.93 Ln GFCF 0.65 1.3

LA Log

Coneuaar durables (CD) 
-1.17 -0.20 -0.3 0.968 0.96 1.9

TA Log 0.60 -0.20 -0.3 0.875 0.58 0.6

NE Log -3.58 -0.20 -0.3 1.355 0.94 2.1

IN Log 0.90 -0.20 -0.3 0.800 • • • • • •

AS Log 0.76 -0.20 -0.3 0.958 0.94 2.1

OA Log -1.15 -0.20 0.700 •  • • • • •

Note: A star ( * )  denotes a coeffic ien t not s ign ifican t at the

0.95 le v e l.



3. Trcde matrices and trade shares: the competition between exporters

The trade interaction between the eleven regional nodeIp is  obtained 

through seven trade natriceB. Regional nodels generate eight import 

figures by production sectors. Inports o f services are merely to ta lled  

and the world to ta l is  distributed to exporting regions according to a 

given structure (pool qyetem). Inports o f goods, a fte r  conversion into 

the trade c lass ifica tion , provide nargins fo r  the seven trade matrices 

(one fo r each good basket). In any natrix, the 11 x 11 import shares, 

generate export flowE fo r  each region. I f  shares were kept constant 

the nodel would be purely demand oriented, since exports growth would 

be entirely governed by the growth of the importing regions in each 

specific basket of goods. As was already noted, in this connexion, 

the growth of imports is  a function o f domestic po lic ies  governing 

protectionism, regional integration as well as o f the output mix as 

determined by domestic po lic ies  (technology, income d istribu tion ).

Import prices (by basket o f goods) are generated by export prices 

(and the transposed matrix o f shares), which are determined by two 

factors: f i r s t ly ,  the price o f domestic fina l demand and an exogenous

price d iffe ren tia l. The former is  a cost-price generated by the I/O 

table from the prices o f value-added by sector, which are themselves 

dependent on exogenous assumptions made on the shares o f primary 

factors (cap ita l, labour), and an in fla tion  trend. The la tte r , i .e .  

the price d iffe ren tia l, is  meant to simulate a tension on demand or 

an o ligopo lis tic  p o lic y ^  In the present version, such d iffe ren tia l 

prices axe d ifferen t from zero only fo r  agricultural goods, raw 

materials and energy. The model can, therefore, simulate exogenous 

changes in the world prices on the trade balance, the terms

of trade, etc.
The competition between exporters (re flec ted  by substitution between 

trade shares) introduces a crucial element in the determination o f exports.

As already stated two 6ub-models (the gravitational and the semi-aggregated 

models) were tested to make these shares endogenous, but the fin a l decision 

was to use these nodels with caution outside the system, as a guidance to 

determine trade shares. Before examining these sub-models, i t  can be 

observed that in a simulation model lik e  the UK1TAD system, trade shares 

can be used to simulate trade po lic ies , so that, irrespective o f the merit

\j The resulting income accrues to the Government, in the present 
version. I t  can easily be channelled to other agents (households, 
enterprises) by changing a vector of parameters.
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of a cub-model, i t  seems legitimate to treat trade shares not as endogenous, 

but as policy parameters. Simulations w ill actually be carried out with 

trade shares fa ir ly  d ifferen t from their trend values, in scenarios 

imposing various trade configurations, e .g . increased penetration o f 

DG' s on the market o f CD's, or co llec tive  self-re liance po lic ies .

(b ) to ta l exports o f the exporting region;

(c )  an "economic distance", estimated by the model, but which can

be parametrized, which is  influenced not only by transport conditions 

but by a hoBt o f institutional and sectoral characteristics.

The ju stifica tion  o f the model lie s  both in the observation that the 

share o f exporters depend on the competitiveness o f the exporter (the theory 

o f virtuous c ir c le ) ,  the growth o f the importing market and economic and 

institutional factors embodied in the economic distance. Admittedly, the 

model is  fa ir ly  mechanical, in that i t  can generate exponential changes in 

partners shares while, in rea lity , adverse foces are bound to  slow down and 

eventually lim it the growth o f the share of any exporter. Exogenous lower 

and upper lim its have, therefore, been put on the shares generated by the 

Model. Hence, i t  was fe l t  preferable to leave i t  outside the system and 

to take "cum grano sal is " the trends in manufacture shares derived from i t .  

Tables 8 and 9 illu s tra te  the shares which have been moved upward in the trend 

scenario, based on tendencies found in the gravitational model in a 1979-1990 

projection.

1/ Similar models have been suggested by authors such as H. Theil, V. Leontief, 
J. Tinbergen. See also UN ECE Economic Bulletin Vol.24/2, "Trade Network 
Projections and international consistency tes ts ", New York, 1973.

2/ The analytical expression o f the model is  as fo llovs :

weighted square o f the differences between the observed and the calculated 
shares fo r the period 1963-79. The weights were taken as the inverse o f the 
observed shares, so as to give more importance to small shares.

Any b ila tera l flow fo r  a specific  commodity depends on thre

(a ) to ta l imports ( a l l  orig ins) o f the importing region;

The gravitational model is  well-known in the economic

S. . 
i j  =

i

with - share o f region i  in imports o f region j

= to ta l export o f region i  (a l l  destinations)

M * to ta l imports o f region j  (a l l  origins)
J

* * 1, i t  can be seen that x  ̂ , hence 
,  1/x••, with j.. being total wor e model 
•fore based on a generalisation o f delta coe ffic ien tr .

, hence a ^  is  equal to 
e model used in UNITAD
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Intra-regional shares (underlined in the tab le) are increasing fo r  the 

following com odities:

Western Europe, Tropical A frica;

1
Inter**diary products 

Consuaer non-durables

Equipment & machinery

Western Europe, Latin Aaerica, Sub-Saharan A frica , 
Indian Sub-Continent;

Latin Aaerica, Sub-Saharan A frica , West Asia and 
North A frica , Indian Sub-Continent;

Consuaer durables : Eastern Europe, Latin Aaerica, Indian Sub-Continent.

Thie l i s t  dees not coincide with that o f increasing delta coeffic ien ts 

in table 1, but th is is  not surprising since the two indicators are not the 

sane. I t  is,however, interesting to note that intra-regional shares fo r 

equipaent and machinery are increasing in four developing regions but not 

in East Asia where the delta coeffic ien t was found to decrease in the period 

1965-1975-
The penetration o f Japan into the other ten importing regions is  increasing 

in fiv e  markets fo r  intermediary products, two fo r  non-durable foods, seven 

markets fo r  equipment and machinery, and four market fo r  consumer durables.

The penetration is  particu larly high in North Aaerica (EQ), Western Europe 

(EQ), the "Other Developed" regions (IP , EQ, CD), Latin Aaerica (IP ,  EQ), West 

Asia and North A frica  (IP ,  EQ), East and South-East Asia (ND, EQ), and CPE 

Asia (IP , EQ). East-Asian penetration is  also noteworthy into North Aaerica 

(ND,EQ, CD), Japan (IP , ND), West Asia and North A frica  (ND), Indian Sub- 

Continent ( IP ,  ND), CPE Asia (ND).

These comments eloquently illu stra te  the capacity o f the model to capture 

export-push e ffe c ts  in these two regions, especially in the case o f equipment

goods exports from Japan, and o f consumer non-durable exports from East Asia.

The semi-aggregated model-^ which is  also used as a guidance to project 

the exogenous shares, is  based on an extension o f the lin ear expenditure 

system used by R. Stone in projecting private consumption in his long-term 

growth model. The explanatory variables fo r  aiy b ila te ra l flows are the 

tota l imports o f the importing countries and the prices (here the unit values). 

The original lin ear model has been modified so as to introduce a lo g is t ic  curve 

fo r the share o f each exporter (estimated by econometric methods). This model 

therefore has two advantages, i .e .  to estimate the influence o f prices in the 

competition between exporters, and to introduce the idea o f a ceiling (an 

asymptotic share) fo r  ary share (see appendix 5 fo r  the fu l l  specifica tion ).

I t  was hoped orig ina lly  that the model could be used to illu stra te  what was

called the "Tinbergen theoiy o f diminishing e la s t ic it ie s "  by B. Herman^ Four

decades ago, Tinbergen introduced the eoneept o f e la s t ic ity  competition, i . e  the

Acknowledgement should be addressed to Dr. J.J. Snella, Department o f 
Econometrist from Geneva University, who designed and computed the model, 
and to Dr. B. Herman, Netherland Economic Institu te, who kindly discussed 
the f i r s t  results with the UNITAD team.

2/ See B. Herman "Market penetration: a formal ana 'ysis", mimeo - Netherland
Economic Institu te.



Table 6

INCREASING SHARES FOR MANUFACTURES IN THE TREND SCENARIO 1975-1990

( l )  1974 share and (2) 1990 ahares in percentage points

*
Increasing Iaport sharee in Developed aarkwtd 
(data derleed froa the gravitational nodal)

Basket
o f

Goods

Importing Markets

North America 
Exporting Regions

(1 ) (? )

Western Europe 
Exporting Regions

(1 ) (2 )

Eastern Europe 
Exporting Regions

_______ ( Í )  (? )___

Japan
Exporting Regions

( I )  (? )

Other DD
Expor^ipg Regions

VE 3O.O 36.0 WE 79.2 84.0 AS 0.3 3.0 NE 3.6 10.8 JP I 9.8 25.7
Interi■ediaxy Produc ta QA 0.1 1.0 EE 3.3 3.6 AS 14.7 23.5

( IP ) JP 2.2 2.9

OD 0.2 0.3 WE 81.2 85.3 NE 2.8 11.2 AS 37.4 56.1 NA 18.6 37.2
Non-Durable Goods LA 5.5 11.0 EE 3.1 4.0 IN 2.0 2.2 LA 1.0 10.0

( ndj AS 23.2 30.2 IN 0.6 1.2 AS 0.3 3.0 IN 1.2 1.8

JP I 3.9 27.8 JP 5.1 9.2 IN 0.1 0.8 VE 26.6 27.9 EE 0.2 0.3
Equljasnt & aachinery LA 1.0 5.0 EE 0.7 4.2 JP 15.2 38.0

AS 3.4 8.5 OD 0.9 6.3 IN 0.1 0.6
LA 1.1 11.0

OD 2.2 4.4 JP 5.7 I 3.7 NA 0.9 1.4 OD 1.8 2.7 JP in. 9 37.8
Consulser Durables LA 3.4 9.5 LA 0.7 1.0 EE 16.1 32.2 LA 3.6 10.8 LA 0.3 2.4

(CD) RE 0.1 0.3 AS 2.3 3.5 JP 2.4 7.2 TA 0.1 0.2 IN 0.4 1.6
AS 10.1 18.0 LA 0.1 0.5 IN 1.1 3.3 AS •j.6 6.7

NE 0.6 6.0 OA 2:6 7.8
IN 0.3 3.0
AS 0.1 0.6

* See aya bola fo r  regions in Table 9« Note: intra-trade sharer are underlined.



Table 9

Increasing laport shares In Developing Markets ( l )  = 1974 (? )  ■ 1990 
(data derived fro * the gravitational Model)

Basket

o f

Goods

Importing Markets

Latin Aasrloa 
Exporting Regions

(1 ) (? )

Tropioal A frioa  
Exporting Regions

(1 ) (? )

West Asia and
North Africa 

Export ing Regione
(1 ) (? )

Indian
Sub-Continent 

Exporting Regions
(1 ) (? )

East and South
East Asia 

Exporting Regions
(1 ) (? )

Other Asia
(CPE)

Exporting Regions
(:0  (? )

Intermediary Products
( IP )

JP 13.8 27.6 EE 2.3 4.6 
LA 1.1 7.7 
TA 8.7 12.2 
OA 0.8 3.2

EE 6.5 9.1 
JP 18.9 28.3 
OD o.e 1.6 
LA 0.2 0.4

EE 33.3 38.3 
OD 1.9 3.0 
LA 0.8 1.4
NE 2.2 2.9 
AS 3.0 9.5

C© 4.4 7.0 
LA 0.4 4.0

jp  45.8 57.3
OD 1.4 4.2

Non—Durable Goods
(CD)

LA 22.2 44.4
OA 0.2 0.0

LA 0.2 2.0 
TA 3.2 5.8 
OA 4.4 13.2

JP 0.4 9.2 
LA 0.1 1.0 
TA 0.1 0.2 
IN 1.6 4.0 
AS 6.3 12.6 
OA 5.0 9.5

OD 0.2 0.5 
LA 0.1 1.0 
IN 7.4 16.3 
AS 4.2 16.0

JP 16.3 29.3 
CO 4.3 7.5 
LA 0.5 5.0

EE 48.5 53-3 
AS 4.1 1?.4

Equipment & machinery
( eq)

JP 14.4 28.8 
LA 6.1 11.0

EE 1.3 5.2 
LA 0.4 4.0
TA 0.5 0.7 
OA 0.3 0.0

EE 12.0 19.? 
JP 7.3 14.6 
LA 0.2 1.0 
NE 1.3 3.9

EE 25.3 50.0 
LA 0.1 0.4 
NE 0.1 0.6 
IN 7.0 7.7

NA 30.9 3?»4 
BE 0.7 2.1 
JP 33.6 38.6 
OD 2.2 4.1
LA 0.2 2.0 
IN 0.3 1.8

JP 25.7 48.8

Consumer Durables
(CD)

EE 28.5 34.2 
JP 16.9 17.2 
LA 7.5 13.5 
IN 0.1 0.3

OD 31.4 43.6 
LA 0.2 2.0 
NE 0.1 0.4

JP 15.8 23.7 
LA 0.3 3.0

IN 37.8 52.9 
LA 0.1 1.0

EE 2.4 7.? 
OD 3.4 10.2 
LA 0.2 1.6

EE 21.1 71.?

Symbols fo r  Rexionat
NA = North Aaerica 
WE = Western Europe 
EE * C lî,  Europe 
JP = Japan 
OD = Other Developed

LA * Latin Aaerica
TA = Tropical A frica
NE «= Vust Asia and North A frica
IN «  Indian Sub-Continent
AS * East and South East Asia
OA ■ ere, Asia

Note: Intra-trade shares are underlined.



1

-  £? -

penetration (change in market share) vhich accompanies a one per cent reduction 
o f rela+ive prices. The law of diminishing e la s t ic it ie s  as expressed by B.Eerman 
predicts that " i f  a small supplier lowers his prices, he v.,11 attract not only new 

buyers, but also some o f his competitors customers". But i f  the largest 

supplier 'tends to monopoly, he may well enlarge the m ĵ-ket but the share 

he holds w ill be less and less affected by price change". This was 

actually tested by Herman on 258 fiv e  d ig it  commodities, in which 

diminishing e la s t ic it ie s  were found fo r  about two third.

Unfortunately, the tests conducted on the semi-aggregated model 

proved disappointing in several respects. Although the f i t  is  generally 

good, allowance has to be made fo r  two defects, i .e .  the position o f the 

a^mptot has l i t t l e  to do with diminishing price e la s t ic it ie s , and more 

generally, at the leve l o f aggregation o f the UKITAD system, the model 

is  re la tive ly  insensitive to price changes. I t  has however the merit 

o f being re la tive ly  stable, as compared to the gravitational model, and 

i t  gives a f ir s t  impression on price substitution. This can be illustrated  

by conducting two simulations o f the semi-aggregated model. In the f i r s t .

(S^ ), 1990 prices offered ly  developed suppliers are twice their 1975 le v e l, 

while the price offered by developing suppliers is  kept constant at the 1975 

le v e l. In the second (S^ ), the price changes are inverted fo r  the groups, 

so that developed suppliers have a comparative advantage. The following 

table compares two past shares (1964 and 1974), the projected 1990 shares 

o f the gravitational model and the two responses (S^ and S^) o f semi- 

aggregated model:

Table 10 Export shares of developing regions in trend simulations

Volume shares in per cent

Commodity Group 1964 1974 CRAV
1990

S2V

--------------------- -7-----
1. Agricultural 

products
36.8 31-5 26.3 32.2 28.3

2. Raw materials 28.3 32.2 24.3 40.9 27.7

3. Energy materials 60.6 65.5 75-8 65.4 67.3

4, Intermediary 
products

10.8 10.0 12.3 11.5 9.9

5. Ron-durablee 12.9 16.1 26.8 35.3 19.

6. Equipment goods 0.9 2.5 7.5 4.9 4.5

7. Durables 9-4 8.9 17.7 18.0 12.4

Totals c/
Primary goods ( l  to 3) 
Manufactures (4 to 7)

36.9
6.6

35.5
7.3

46.3
12.5

48.0
13.3

43.0
9.0

a/ Comparative advantage to DC’ s 
b/ Comparative advantage to DD's 
cj Also includes processed food
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As can be seen from table 10 simulation S .. in which EC's have aj. •
comparative advantage, y ie lds  figures above the gravitational model 

fo r  agricultural products, raw materials, consumer non-durables and 

durables.

On the other hand, the volume shares are, even in the moat 

favourable simulation, in fe r io r  to those o f the gravitational model 

fo r  energy materials, intermediary products and equipment goods, and axe 

almost insensitive to  prices, so that, i f  the volume share is  kept 

constant, the current value share has a positive price e la s tic ity  

close to  1. This might be plausible fo r energy materials and perhaps 

equipment goods but much less fo r  intermediary products. A ll in a l l ,  

the sen-aggregated model va6 used to generate (outside the model) 

exogenous sharee fo r  primary goods fo r  the trend scenario, and th e ir 

price e la s t ic it ie s  could be used with caution in the ^rstem i t s e l f  in 

a future version.

A last remark should be made on trade shares for primary goods.

I t  stands to reason that supply considerations should be introduced 

in ary projection fo r  the long or very long-term future. Since no 

supply mechanism is  bu ilt in the model fo r  raw and energy materials, 

trade shares have to be exogenously manipulated, using

factual supply information, again a ju stifica tion  fo r keeping shares exogenous.

The results of the introduction of the projected shares in the 

d ifferen t scenarios are commented in part I I I .  I t  may be su ffic ien t 

to  say that, when comparing the impact o f 1974 and trend shares, the 

balance of goods and services, in current values, seriously deteriorates 

fo r  North America and s ligh tly  fo r  Western Europe, drastically improves 

fo r  Japan, and moves upwards fo r  Latin America, Vest Asia and North 

A frica , India and East Asia; the other regions are not very much affected.

Perhaps this study should end with a note o f humility. The choices made 

in the UNITAD model, original ae they may appear in some respect, are lik e ly  

to be considered as crude ty maiy readers, and leave room fo r seme arbitrariness 

(such as the controls put to the outcome of the gravitational model). However, 

in mapping strategic choices fo r  the long road to industrialisation, a large- 

scale map showing the end goal is  lik e ly  to be more useful than a detailed map 

fo r  the f ir s t  day of the journey, especially i f  there is  no guarantee that the 

present itinerary does not lead to a deadlock.
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T a r if f  and Non-Tariff Protection: Dummy Variable DOT
and Population figures used ip the regression;»

For Developed Countries

Défin it on 
o f DDT 
Variable

(Figures indicate tr.e aagnitude o f DOT Variable)

laport Level o f DOT Variable -6
Pop x 10 

1974-75

^ \ c a t e g o r l  e s 

Countries AC RM EN IP NL EQ CD

NA United States ? 1 1 2 4 2 ? 211.1
Canada 3 1 1 2 4 2 3 22.3

WE Cyprus 4 1 1 2 3 3 3 0.7
Denmark 3 1 1 3 3 3 2 5.0
F.R. Ceraanjr 3 1 1 3 3 3 2 61,5
Finland 3 1 1 3 3 lJ 2 4.7
Greece 3 1 1 3 3 3 7 8.9
Israel r* 1 1 3 3 3 2 3.3
Norway 3 1 1 3 3 3 2 4.0
Portugal Xs 1 1 3 3 3 ? 8.7
Spain \ 1 1 3 3 3 2 34.9
Sweden 7 1 1 3 3 1 2 8.2
Turkey 1 1 3 3 3 2 38.4
United Kingdom 3 1 1 3 3 3 2 58.1

JP Japan 4 1 1 ? 3 3 4 106.7

OD Australia 3 1 1 3 4 3 4 13.3
South Africa 3 1 7 3 4 3 4 23.7

AC: Agricultural Products 
RM: Raw Materials 
EN: Energjr Materials

IP: Intermediary Product? 
ND: Consumer Non-Durables 
EQ: Equipment Cooda 
CD: Con Busier Durables

(For precise defin itions in terms o f SITC, see Annex 7)
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T a r if f  and Non-Tariff Protection; Digamy Variable DOT 

and Population figures used in the regressions

I I .  For Developing Countries

T a r iff Non-Tariff Protection

Definition

leve l
No barrier Licensing Prohibition

of DOT 
Variable 1 5

25 to 7 # T 5l

>75  * 3̂ ^  4 3

(Figures indicate the magnitude o f DDT Variable)

Import
^ \ c a t e g o r  i e s 

Countries

Level o f DOT Variable -6
Pop r 10 

1974-75AG RM EN IP NP EQ CD

LA Bolivia 2 ? 2 es£ 2 2 3 5-?
Brazi1 3 3 2 3 4 3 3 105.2
Columbia 3 2 2 3 3 3 3 24.7
Ecuador 4 2 2 3 3 < 4 6.8
Guatemala 3 ? 2 3 3 3 3 56.7
Panama 1 1 1 1 1 i 1 1.6
Peru 4 4 4 4 4 4 4 14.7
Venezuela 4 2 3 4 3 2 3 11.7

TA Ethiopia 4 3 3 3 3 3 3 27.0
Ghana 3 TJ 3 3 4 3 3 9.5
Mozambique 4 3 3 3 3 3 3 8.9
Nigeria 3 3 2 3 3 3 3 60.4
Egypt 3

r\£ ? 3 4 3 3 36.2
Iraq 2 2 2 2 2 2 2 10.5
Tunisia 3 2 2 2 2 2 3 5-5

ASIA India 5 4 3 4 5 4 5 591.0
Pakistan 5 3 3 5 5 4 5 67.3
Korea 3 ? 2 5 4 2 3 33.7
Hong Kong 2 2 2 2 2 2 2 4.1
Indonesia 3 2 2 3 3 3 4 130.8
Ih ilippines 3 2 ? 3 3 3 4 42.3
Singapore LL2 2 3 3 3 4 2.2

Countries: LA: Latin America
TA: Tropical and North A frica , with Irak
ASIA:South and East Asia

Imrort Categories: See defin itions preceding page and Inner 2.



The Semi -  Aggregated Trade Model

APPENDIX * 

to

Trade Sub-Systea

Let

- V .  = a. %  a. = a./M (current prices)1 X 1 1 1

denote the share o f exporter i  in Market j ,  tiae  t (no eubscripte j  or 

t  are needed here), v ith  a and K both expressed in current prices.

-  p^, the export price o f country i  in aarket j .

- A = ?  a. p. is  a «r ic e  index, v ith^ - a. = 1, the a. s can be 

interpreted as a vector o f hypothetical shares eBtiaated by the aodel.

- b^, another set o f hypothetical shares with ?  b̂  = 1 

The aodel reads:

(1 ) v. = &1 Pi  S + b. (1-S)
1 A 1

With S, a paraaeter estiaated hy the aodel which varies between 

0 and 1. Two specifications were actually tested:

-M/A
( i )  = 1-e V and ( i i )  S?

estiaated by the aodel.

as two paraaeters

In both cases:

l ia  S(M) = 1 l ia  S(M) = 0 

M cO K ->  0

I t  can be seen that, i f  S is  inserted in equation ( l ) ,  the current 

price share w ill change

from b when M = 0 to ai  **i when M °0 
1 A A

In other words, the aodel introduces the a^'s a* aeyaptotic shares fo r  

a given price qyatea pV s.



B. The technology sub-system

Technology, in the broad cense, is  mainly embodied in two parts of 

the model, i . e . :

-  the eight by eight input-output matrices o f the d ifferen t 

regions;

the productivity functions o f twelve sect rs.

1. The inrut coeffic ien ts

Over the past twenty-five years considerable research has been 

conducted concerning the time behaviour of input coeffic ien ts  (o r  

technical co e ffic ien ts ). The following conclusions seem to be generally 

agreed upon:

-  In the advanced industrialized countries, with a very complete 

technological structure, changes in technical coe ffic ien ts  at 

a high aggregation leve l take place very slowly. Several 

authors lik e  k. Carter in the United States and Tilanus in 

the Netherlands have widely demonstrated that over a f iv e  to 

ten year period changes of the coeffic ien ts are small and do 

not a ffec t very substantially the relation between fin a l 

demand and output. I f  one is  interested in the re la tive  

accuracy of the output response to fin a l demand, i t  is  relevant 

to re fer to the research work of Koopmans and others using the 

I/O model and a c t iv it ie s  analysis, with d ifferen t aggregation 

levels . The conclusion is  that for long term models the use 

of more aggregated tables may be recommended as they w ill 

have a higher degree of inertia  without losing much precision 

at the output le v e l. One implication is  that, at a higher 

leve l of aggregation, technical coeffic ien ts should be 

interpreted, not as re flec tin g  a "technology” (as in the 

Leontief original terminology) but as technology mixes 

influenced hy the output mix within each broad sector. The 

inertia  of these coe ffic ien ts , over a period of ten years, 

is  therefore related to the slow changes in output mixes 

as well as to the slow diffusion of new technologies.
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-  This, i t  is  clear, may not apply to developing countries where 

the output mix can undergo drastic changes in a period o f five  

to ten years. Furthermore, i f  the analysis is  intended over a 

period of ten years or more, both in industrializing and in 

advanced industrialized countries, there iB a poss ib ility  i f  

not a likelihood, o f important changes in the input structure

induced by the continuous erosion of techniques due to technical 
progress and/or to a change o f re la tive prices (thus a substitution 
process in the input structure).

( i )  Input coeffic ien ts, developed regions
In the UNITAD Project, no sophisticated attempt was made so far to

project the input structure o f the fiv e  developed regions. This can be

ju stified  ty the preceding arguments: aiy serious inquiry on new

technologies, using the ex-ante method based on information from

enterprises, is  costly, as compared to the fact that, with a few

charges, highly aggregated (8 sectors) tables can be used for a

1990 projection. However, available tables a l l  re fle c t  technologies

and output-mixes of the pre-o il c r is is  period and this deserves some

attention. Information was therefore requested from consultants^ on

changes which could be observed in developed market economies o f Europe

and North America, especially the United States where long time series

of detailed input structures are ava ilab le^

The main results of this analysis fo r developed countries can be

summarized as follows:

(a ) In the agricultural sector, the sum of energy inputs remains 

fa ir ly  constant in spite of a slow substitution between 

e le c tr ic ity  and o il products. The input of fe r t i l iz e r s  

seems fa ir ly  stable in physical terms (but not in value 

terms) in Europe, and is  fa s tly  increasing in the USA.

Inputs of processed food or feed are slowly increasing in 

both regions, as well as inputs of services. The most 

spectacular change remains the well-known trend towards 

more intermediary inputs and a ' 'wer contribution from 

primary inputs (labour and cap ita l). The value added 

coeffic ien t iB decreasing in both regions ty approximately 

ten per cent over a fifte en —year period. A ll these changes were

1/ Acknowledgements are due to Prof. E. Fontela (Geneva University) and 
Dr. J. Skolka (Vienna) for the main findings in paragraphs 35 to 37. 

2/ Tables were available for years 1947» 1958f 1963 and 1967 fo r the USA, 
for 1959, 1965# 1970 to 1978 fo r France, and for 1959 and 1970 fo r a 
number of European countries.



therefore taken into account vhen projecting coeffic ien ts  from 

1975 to 199C.

(b ) In the agro-food processing sector o f two European countries, 

petroleum inputs are declining since 1975-74 most probably or, 

account o f energy savings measures, with l i t t l e  indication o f 

a substitution process with other energy inputs. The ener©r 

input is  therefore declining, other inputs are stable. The 

major features in the USA are a remarkable s tab ility  o f the- 

mere important coeffic ien ts  (agricu lture, agro-food, services 

and value-added), with a s light increase o f basic products at 

the expense o f agricultural inputs.

(c )  In the energy sector, a rapid substitution is  taking place 

from petroleum to coal, and primary sources (nuclear p lants), 

but, in terestingly , these internal changes within the sector 

have had so fa r a small impact on coeffic ien ts at the 8 sector

aggregation le v e l. Since, however, major changes are expected in 
the mix o f energy sub-Bectors, a projected vector of input 

coeffic ien ts fo r  1990 was computed on the basis of the expected 

mix o f sub-sectors in 1990, on the assumption that technologies 

of sub-sectors would remain stable over time at that 

aggregation le v e l.

(d ) As to the basic product sector, the overall energy coeffic ien t 

seems hardly affected ty the observed decrease o f coal and 

petroleum and the increase o f e le c tr ic ity  and gas. This would 

mean a substantial increase of the energy coeffic ien ts  in value 

term, (since the real tenn value o f th is coeffic ien t amounts to 

7-8 per cent, i . e .  a high proportion of to ta l cost). In the 

fina l version, a small decline o f the energy input coe ffic ien t 

was however included in a l l  developed countries, to  make room 

fo r  the slow renewal o f investment in the sector over the 1980’ s. 

Other trends seem to d if fe r  in the USA and in Europe: in the 

former country, the diagonal coe ffic ien t decreases and the services 

input increases, while in Western Europe, the intra-industry input 

coeffic ien t increases at the expense o f the services and value- 

added coe ffic ien ts .

(e )  In the ligh t industry sector, the small energy coe ffic ien t 

(below 2 per cent) is  continously declining since 1974 in a l l  

sub-sectors, thus suggesting that the energy c r is is  hae induced



serious e ffo rts  o f energy saving. By comparison, one may wonder 

vfcy this was not as spectacular fo r the heavy industry (basic
♦ c ̂w  m w  v w  ̂ C 1 i 4 i a***  v a  v  a t « v w v  % a j  • T V * * »  « m e u m v i  m e ♦V»«+ f i ^

energy savings were continuously under review in the former 

sector pre- and post-energy c r is is , while i t  was neglected 

in the ligh t indust^r sector before the c r is is  and ( i i )  

the output-air and the technology o f heavy industry can only 

move slowly due to the magnitude o f the investments required,

( f )  Hardly any change attributable to the energy c r is is  can be 

observed at the 8 sector leve l fo r  the remaining sectors: 

capital goods, construction and services. A sligh t decline 

o f the energy input was however introduced as in the basic 

products sector. Technological trends in itia ted  before the 

c r is is  proceed without change (in  particu lar the trend towards 

automation, the increased importance o f repairs and the intra­

consumption o f the services sector).

The conclusion fo r  developed countries 6eems therefore confirmed: 

at the highly aggregated leve l of the UNITAD tables, except for energy 

inputs, few changes are needed to make the 1970 tables valid  for 1990, 

at least in a trend scenario. The changes in energy inputs have been 

introduced on the basis of a IIASA study which provided an overall check 

fo r  the overall sum of these input^/

( ¿ i )  Input coe ffic ien ts , developing regions

In contrast, an unprecedented attempt va6 made in the UNITAD project, 

in close co-operation with UNIDC, to bring some ligh t in the controversial 

issue o f the projection of input-output matrices in the process of in­

dustria lisation  o f developing countries. The most common assumption found 

in large models of th is type is  that the technology and output-mix embodied 

in input coe ffic ien ts  are comparable across countries and can be related 

to macroeconomic variables through multiple regression analysis. On the 

strength of UNIDO's extensive collection  of input-output tables, this 

track was thoroughly investigated fo r  a sample o f 30 countries, using 

the follow ing explanatory variables:

(a ) the leve l of economic development measured ty per capita 

gross domestic product;

(b ) the size of country measured ly  the size o f population;

(c )  population density, measured by number o f inhabitants per 

square kilometer.

1/ IIASA "Energy in a Finite World: A Global System Analysis",
1981 Ballinger, Cambridge (USA). FeeanalyfeiB of the IDE 6cenanos.
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The resu lt, however, was negativ e-3. In an attempt to check the influence 

o f the quality o f original data on these results, the analysis was 

repeated with 34 selected country tables but the overall negative 

conclusion stood.

Another approach was also explored, i .e .  taking as explanatozy 

variables o f the regressions, the shares o f industries (a t the 24 

sector le v e l ) ,  in the sectoral input o f each aggregate eector (a t the 

8 sector le v e l ) .  The idea was to  check whether industrial specializa­

tion (a t the 24 sector le v e l) was responsible fo r  the spread o f technical 

coe ffic ien ts at the 8 sector le v e l. Some impact of output mix was 

actually found in 4C (out of 64) input coeffic ien ts , but with a poor 

explanatory power o f most equations (R between 20 and 30 per cent).

On the baEis o f such meagre resu lts, the question was therefore whether 

the model builders Bhould ignore the unexplained part o f the variance, 

i .e .  70-80 per cent, thus treating i t  ae a noise ( l ik e  in mary former 

global models) -  or whether missing factors, to be iden tified , accounted 

fo r th is large part of the variance.

A major step forward, in th is connection, was achieved by using a 

graphical display o f the data -  the main component analysis -  Beetor 

by s ec to r^  The interesting result was that 6ome 80 to 90 per cent o f 

the variance o f the input coeffic ien ts fo r  a sample o f 42 countries could 

be identified  in the graphs. The f ir s t  visual inspection confirmed the 

suspicion that input coeffic ien ts are influenced by other factors than the 

economic variables selected in the regression analysis. S p ec ifica lly , in 

most diagrams, one could detect clusterings of countries by regional 

a f f in it ie s  - as opposed to GNP per capita -  and, within such clusterings, 

an influence o f economic variables. In the best cases (energy, ligh t 

industry, capital goods industry) the analysis was able to interpret 

the diagram in terms o f output-mix, thus suggesting the interesting 

assumption that technology patterns in individual industries would tend

1/ Regression equations with an R as low as (o r  higher than) 30 
cent were only found fo r  11 out o f 64 independent coe ffic ien ts .
The analysis consisted in computing the 8 eigen vectors o f the 
correlation matrix o f the input coeffic ien ts  of each sector; each 
eigen value corresponds to the share o f the variance explained by 
the eigen vector. I t  was found that 80 or 90 per cent o f the variance 
was spread on two, sometimes three eigen vectors out o f e ight. The 
graphs were obtained by taking pairs of eigen vectors as axes.



to be sim ilar within regions^. In other cases, the influence o f the tax 

system or simply s ta tis t ica l "artefacts" (such as biased c o e ffic ie n ts ^ ) 

were brought up by the analysis.

Some methodological conclusions follow :

(a ) Input coe ffic ien ts  were found to d i f fe r  widely, by country, 

fo r  the same sector, depending on regional s im ila r it ie s^  or 

output-mix 60 that any "determ inistic” method to project the 

matrix o f input coeffic ien ts should be prohibited. Instead'» 

soft modelling techniques such as the mam component analysis, 

should be used.

(b ) The leve l o f aggregation has a strong influence on the whole 

issue. The negative aspect is  that, at the 8 sector le v e l, 

the influence o f the output-mix is  blurred in many sectors.

The advantage, though, is  that some rough projection can be 

made fo r  the decade 1990 to 2000 or a more distant future, 

with adequate changes re flec tin g  output-mix. This ju s tifie s  

the leve l o f aggregation of 8 sectors fo r  a long-term model

and conversely points to the considerable uncertainty introduced 

by a detailed input-output table.

In practice, technologies embedded in the technical coe ffic ien ts o f 

developing countries should be projected to re fle c t  policy decisions taken 

by national decision-makers (enterprises and government) and also 

factors governing the international d ivision o f labour.

In general, however, fa ilin g  information on such factors, the matrix 

o f input coe ffic ien ts  fo r  industrial sectors was endogenously determined 

to simulate a move towards "modern" technologies borrowed from industrialized 

countries, while keeping some o f the specific  regional features found in the 

base year table. To do th is, the 1990 table o f each region, fo r each 

manufacturing sector, was computed as a weighted average o f the base 

year "technology" and the "technology" o f a specific  industrialized 

country selected on the basis of the two countries' position in the main 

component analysis. The weighting coe ffic ien t was made a function of the 

ra tio  o f the capital/labour coeffic ien ts  o f the sector in the two countries.

1/ The reasons fo r regional s im ila rities  are yet to be explored. One
may think o f the 6ize distribution of enterprises and a ll "trad itional" 
features of small scale industries. In other cases, the modem sector 
is  sim ilar, due to same factor proportions, demand mix, output mix, 
etc .

2/ There ia a strong suspicion that many such biaaaes were introduced by 
a blind RAS treatment.
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In the energy sector, the 1990 vector was computed on the basis 

o f the expected mix c f sub-sectors, as was done m developed countries.

In agriculture, construction and services, an ad-hoc treatment was 

adopted, making the technology in agriculture fu lly  endogenous according 

to the value o f parameters in the productivity equations and, fo r the 

other two sectors, using empirical cross-countiy comparisons within each 

region. In this way, care was taken not to destroy the strong specific 

regional characteristics observed in the main component analysi A  .

2. The productivity functions

Productivity functions, re la ting investment demand and employment

requirements to output, were obtained by multiple cross-countiy regression

analysis. The dependent variable is  productivity (gross value added at

constant prices per worker) and the exogenous explanatory variables:

capital per worker, value added coe ffic ien t (ra t io  of value added to

gross output), average size o f plant, size o f market. Before presenting

the results, a few words should be said on sources and problems.
2/

The main source o f data-^was the united Kations Yearbook of 

industrial s ta tis tics  (YIS) based on annual surveys conducted in countries 

at the enterprise le ve l. Information coming from reporting enterprises fo r 

40 ISIC three d ig it sectors, included: production ( groos-output and value

added), employment, compensation o f employees, gross fixed capital formation 

by u t iliz in g  sector and size o f establishment. These data were processed 

fo r  a sample o f th irty three countries fo r  the years 1967-76, and some

jJ This analysis summarizes and updates a number o f internal papers, to 
be consolidated in further publications:

-  The UNIDO contributions on technology characteristics on regional 
models in the UNITAD Project (Y . Cho and J. Rcyer), June I960, 
submitted to the ACC technical working group.

-  Trend projections o f input coeffic ien ts fo r the UNITAD Regional Tables 
(C. Margreiter and J. Skolka), June 1980.

-  The main component analysis (B. Dissmann, A. Duval, J. Royer and 
M. Weis8e r ),  July 1980.

-  Construction of the base year matrices fo r  the regions o f the UNITAD 
Project (V. Gregor, C. Margreiter, M. Mauler, K. Oeltl and L.N. Rastogi), 
June 1980.

2/ The only partial exception refers to soc ia lis t countries were national 
data on capital stock and other variables were used.

kl
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55 indicators derived from original data vere computed fo r  each o f the 40
1/  - MCutlOIlCU fsectors f cy country^-, 

beyond th e ir unknown degree o f r e lia b il ity ;  f i r s t ly ,  the acope o f the 

surveys, in each country,refers to a minimum size of establishments 

varying from 5 to 20 workers. Depending on the cu t-o ff point, information 

on small scale plants is  missing, thus introducing a bias which can be 

measured, fo r example, on employment figures fo r  the manufacturing sector. 

The following table gives an idea o f the magnitude o f the biaE in six o f 

the TJKITAD regions:

Table___ 1

Employment (m illion workers) in Manufacturing, 1975

Region ILO—̂ source YIS source Ratio YIS/ILO

Korth America 20.326 18.993 0.94

Vestern Europe 42.472 36.275 C.85

Japan 13.46C 11.337 C.84

Other Developed 2.802 2.797 0.99

Latin America 11.96C 1C.53C 0.88

East Asia 8.480 6. 3c* 0.74

The YIS source, weak as i t  mey be fo r  the six regions o f the table 

(employment bias between 1 and 26 per cent) appears to be the almost 

unique source fo r  A frica  and Vest Asia. tSnplcyment fo r the base 

year had therefore to be guessed fo r these regions, by cutting down 

the YIS productivity by a more or less arbitrary figure. For the 

Indian Sub-Continent, the situation is  reversed, the YIS data were 

not acceptable and the ILO employment figure was taken as a basis. 

A ll in a l l ,  the production functions derived from the YIS source 

were adjusted to take account of the cu t-o ff bias by a m ultip lier 

within the range o f the ra tio  quoted in the table. The underlying 

assumption is  that the bias a ffects  the le v e l, not the growth of 

productivity, which may be a strong assumption.

1/ Altogether, th is required the manipulation o f more than 70.000 data.
See internal note "An analysis o f technology indicators", October 1979* 
ty J. Requena and J. Royer.

2J ILO source is  based on Employment and Industrial surveys. ILC 
publication also uses YIS estimates but such figures were not 
retained for the above comparison.
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The second lim itation o f the YIS source is  the absence o f data on

L C 4 O V U U A * ing several authors; an attempt vas made to commute

a proxy fo r this variable. E lectric ity  consumption per unit o f output 

was tested and rejected and instead, the 6um of gross capital formation

making assumptions on the l i f e  o f equipment in each sector, yielded ertimates 

o f the capital etock, on the basis o f the above proxy. Comp>ari8on8 with 

two countries, Korth America and Corea, shoved that both thi6 proxy and the 

sun of gross investment fo r  ten years were reasonably correlated with the

sectors). Two alternatives were therefore available in the model, as 

proxies fo r  capital per worker (K/L), i . e .  CAFLE (gross investment over 

ten years per worker) and FKL (cap ita l stock per worker estimate derived 

from the former). In spite of theoretical advantages o f FKL, CAFLE was 

retained fo r  the sake o f sim plicity, pending further studies on the complex 

link between FKL and the "true" capital stock per worker. One additional 

remark should be made: there is  no proportionality between CAFLE and the

true "K/L" especially where comparing developed and developing countries; 

in fact, for countries with very high rates of manufacturing growth during 

the observation period, lik e  Corea, more capital was accumulated during 

the decade 1967-76 than during any preceding period, so that CAFIi: is  

not fa r from K/L. This does not hold true for developed countries, 

where gross investment 'ncludes a high replacement component.

The general form of the productivity function is :

1/ See in particular ECS study on "Structure and change in the 
Manufacturing sector".

£/ Writing I t = ( r  -f X ) kt _1# where I t stands fo r gross investment

for year t ,  r  the exponential rate of growth of capital stock per 
annum, X the replacement rate, and the capital stock at the
end of year t-1.

fo r  fiv e  years (normalized

capital stock derived from national sources (rank correlation C.95 among

LF = f(C a p le , Ivy, T ie , Du, t )

where LF stands fo r the value-added per worker

Caple = fc r  a capital labour indicator (see text)

Ivy = fo r the value added coe ffic ien t (ra t io  value-added to gross

output)

Tie = for the average size of plants (workers per plant)

Du = fo r  a variable on market size (see text) 

t = fo r time
Du, is  a decreasing function o f to ta l CNF, meant to measure the

influence of tota l market size (admittedly the domestic market only)
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since its  value was calibrated according to GKF in 1970 prices, so as to 

divide countries basically into four groups: North America (Du=-l),

other DD’ s (Du=C), large DG's (Du=l), i . e . ,  C-NT higher than 1S7C US$

7.5 b illio n , small DG's (Du=2), GKF lower than 1970 US$ "’ .5 b illio n .

However, the defin ition  o f Du varies with the sector (see detailed 

analysis). A better indicator should be found in sectors where this 

variable happens to explain a large share o f productivity. This w ill 

be attempted in the future.

The multiple cross-cour.tiy analysis is  summarized below fo r  each 

sector separately. The variables have been entered in double logarithmic 

(Lr.) form, except Du and t ,  so that the relation  between productivity (LF) 

and capital-labour ratio  (Caple) is comparable to a Ccbb-Douglas function.

However, the coeffic ien t of Caple is  lik e ly  to d i f fe r  from that obtained

with a direct estimate o f the capital stock, since there is  no proportionality

between Caple and K/L. I t  should also be noted that the coeffic ien t o f the

average plant size (T ie ) introduces a further influence of labour, i . e . ,

with a positive sign i t  denotes economies o f scale, and with a negative

sign dis-economies of scale, with the special meaning giver, here tc scale (manpower).

( i )  Agro-food processing industries

A general remark is  that good estimates emerged from the analysis 

for developed countries separately (DD's) and fo r  the whole sample o f 

developing and developed countries (DG's) but not fo r  developing countries 

alone (DG's). The explanation which suggests i t s e l f  fo r  the la tte r  

finding is  that this sector includes a number o f traditional industries 

which d if fe r  widely, in developing countries, from country to country.

Two samples o f countries were therefore tested, with or without the 

non-conformist developing countries. The results are shown in table 2 i  

Table 2: 1967-1976 Productivity functions, agro-food processing industries

Sample DU Ln Caple Ln Ivy Ln Tie Constant R? DF

C n ~ i® -0.26
(-3 .9 )

C.54
(* .9 )

0.93
(2.6$

• • • 5.27
(3 .9 )

0.83 18

(2) DD + DG 
( complete*)

-0.22
( - 5 . e )

0.41
( 5 . 3 )

» • * O.25
(4 .5 )

4-35
( 5 . 4 )

C.77 38

( ’ ) DD 4 DG 
( selected 
DG' 8* )

- 0.25
( - 6 . 5 )

0 .6 5

(7 .1 )

C.7P

(4 .1 )

• • 1 4.02

( 4 . 8 )

o .e 4 28

* See text. Kote: Student-t variables are Bhown in parentheses.

■



-  61  -

In ecuation ( l ) . variable Ihi i s  taker, as -1.5 fo r  Korth-Aaerican 

countries, and C fo r  other developed countries, except Spain ( l )  and 

Greece ( 2) .  I t  is  pa rtia lly  correlated with Caple (r=-C.5) tut i t  appears 

significant in the equation ( t = - 3. 9) .  vhich seems to ju stify  its  inclusion.

It  may be taken as illu s tra tin g  the strong influence o f the North-American 

market size in exp la in i^  productivity.

Variable ivy , in th is equation, is  more d if f ic u lt  to ju s tify . The 

straightforward explanation ( i t  can be written as the complement to 1. 

of the proportion o f material inputs in gross output) seems to stand, 

i . e .  that the larger the proportion o f material inputs, for a given 

capital intensive co e ffic ien t, the lower the productivity. Tvc remarks 

should however be added. The f ir s t  is  that a number o f modem food processing 

industries have botha highly capital intensive technology and a high proportion 

of material inputs. The fact that variable ivy is  significant is  therefore 

an evidence of the composite character o f the industry, as is  well known, 

and o f the difference in output-mix among sub-sectors from country to country. 

Spurious correlation between the productivity and the value-added coeffic ien t 

cannot, however, be discarded since the two variables have seme direct 

correlation (C .6) .

The average trends c f  the erogenous variables in the sample have been 

analysed, with the follow ing results: no increase was found fo r the value-

added coe ffic ien t, while variable caple increases exponentially.

Equation (2 ) . covering the whole sample DD + DG's is  interesting since 
2

a good correlation (H = C.77) is  obtained i f  the manpower s i2e cf 

enterprises is  added tc caple as an explanatory variable. Variable DU 

was taken aE -1.5 and 0 fo r  DD's, 1 and 2 for DG's according to size of 

GNF. Its  coe ffic ien t is  highly sign ifican t. That c f caple is  smaller than 

in the other equations, while that of plant size is  highly sign ificant.

This equation could therefore be used to illu stra te  the impact of employment

of a deliberate policy o f small scale industries in rural areas, such as

that followed by seme governments, since plant size has a negative employment e ffe c t,

Ecuation ( 3 ) . in contrast, illu stra tes  the technology of ’’modem” 

agro-food proceeBing industries. The sample of developing countries has 

been restricted to a selection of countries with a capital intensive 

coeffic ien t above a given le v e l. The coeffic ien ts , i t  w ill be noted, 

are very close to that found fo r  developed countries alone, but are more 

significant (variables t h igher). R? is  s ligh tly  higher (847®), ih spite 

o f the inclusion o f 10 more observations from developing countries.
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( i i )  Cil extraction, coal extraction, other mining

Eouations fo r  the three sector are o f the ease type and re fe r  to developed ard 
developing countries (DU + DG's). However, no variable DO was included 

fo r o i l  extraction, while fo r coal and other mining, DU only ta 'es  two 

values, -1 fo r  North America and 0 fo r  a l l  other countries. Moreover two 

specifications гож available fo r "other mining". Results are given in 

table 3 :

Table 3: C il extraction, coal extraction, and
other mining. P roductiv ity  equations

Sample DU In CAFIS In Ivy LnTle Constant P.2 DF

[ I )  Cil •  •  • C.59 •  •  • 1.2 0.74 10

Ъ 2  -* JG ( . . . ) ( . . . )

(2) Coal -1.2? C.55 •  •  • 3-.C4 c . e : 15

IT- - X (-3 .9 ) (5 .4 ) (3 .3 )

[ 3) Other 
Mining •X 0 C.65 1.26 0 0 0 3.CJ C 16

DD + X ■> ( 6.6) (3 .7 ) (3 .4 )

(4) " " - 1.11 C.5C -C .36 5.43 0.71 16 1
( - 2.6) (3 .9 ) (-2 .7 ) (3 .7 )

Note: Student-t variables are Bhovn between parentheses.

A stricking feature is  that, in spite of the fact that these equations 

were derived from small countiy samples (•‘specially o i l  extraction), with 

a d ifferen t countiy-mix, the capital-labour coeffic ien t (caple) l ie s  in 

a re la tiv e ly  narrow bracket (0.55 -  C.65)* except in the last equation 

where manpower size of enterprise is  entered.

The inclusion o f the value-added coe ffic ien t ( iv y ) in equation (3 ) 

iB fu lly  ¿justified here, since spurious correlation seemB excluded 

(d irect correlation with productivity is  C.4) .  This variable, on the 

other hand, is  correlated (-C .7) with manpower s ize , hence *he negative 

coeffic ien t of variable Tie in equation ( 4) ,  In practice, however, 

equation (3 ) w ill be used since i t  is  d if f ic u lt  to predict the behaviour 

of manpower size in the mining Rector. Thi6 correlation conveys a

straightforward interpretation of the influence of the value-added coeffic ien t.



The value? o f the exogenous variables in the future are computed in 

d ifferen t ways:

For o i l ,  an assumption is  made on the future mix of inland and o f f­

shore o i l  deposits in each region, and the value fo r  caple is  taken as 

weighted average of the two categories.

For coal, an exponential trend was found fo r  caple, with an exponent 

higher than 1.

For other mining, exponential trends are also used for projecting 

caple and ivy , with a high exponent fo r  the former and a low one fo r  the 

la tte r . There seems to be a strong trend towards an increase o f the 

value-added coeffic ien t in the future, but any evidence from external 

sources could also be used instead.

( i i i ) U t i l i t ie s

The DU variable fo r  this sector was taken somewhat a rb itrarily  as 

ranging from -1 (North America) to 0 (a l l  developed countries), 2 (a l l  

developing countries except India) and 4 (In d ia ). In terestingly , th is 

cast appears to give a good correlation between DU and caple (-0 .6 ). Thus, two 

equations were tested, with and without DU (see table 4)»

Table 4? Productivity functions fo r  u t i l i t ie s

Sample DU Ln CAPLE Ln ivy Constant ^9 
r .' DF

( l )  DD + DG -0.32 0.60 1.60 ’ .76 0.69 24

(-4 ) (5 ) (4 .7 ) (5 )

(2 ) DD DG • • • 0.94 1.91 c 0.62 26

(46) (5 )

Note: £tudent-t variables are fhown in parentheses.

The correlation between DU and Caple results in lowering strongly 

the coeffic ien t of Caple when the two variables are taken (equation l ) .

The high coeffic ien t found in the second equation (0.94) can usefully be 

compared with the 0.55 -  C.65 range found fo r  mining. The value-added 

variable ( iv y )  has almost no direct correlation with productivity so that 

spurious correlation is  excluded. Once more, the variable is  found to be 

sign ificant in a sector with a very diverse mix of eub-sectors, ranging 

fran thermic power plants (coa l, o i l )  to non-thermic plants (hydro-electric, 

nuclear). There is  some correlation between the two explanatory variables 

ivy anc Caple (-0 .6 ) but they appear to be both sign ificant in the equations.



-  u  -

An interesting feature is  that a good correlation seems tc exist 

between the value o f carle and the rat.o  of non-thermic to to ta l energy 

production by contry. This therefore offers a means of making projections 

of this variable, deriving the future mix of non-thermic and thermic plants

from national ener©r plans (as already known fo r 199c) .

As to variable ivy , there is a s ligh t increasing trend in developed 

countries, but no satisfactory solution vas found how to project i t  for 

developing regions, except fo r  a s ligh tly  increasing trend. Fortunately, 

the Ehare c f this explanatory variable in the productivity is  small, as 

compared to that of caple.

( iv )  Oil refineries

Variable DU was taken as -1 fo r North America, C fo r  other developed 

countries and 1 for a l l  developing countries. This variable happens to 

be well correlated with caple (-C .75): refineries are less capital

intensive ir. developing than in developed countries.

Another finding is  that the coeffic ien t of the time variable (C.2C) 

is  sign ificant: there is  therefore a term fo r neutral technical progress

in the equation (see table S).

Table S: Productivity function
fo r  o i l  refineries

Sample DU Ln Caple Time Constant R2 DF

Refineries -O.dO 0.?5 0. ?C 6.75 0.91 Id

(-5 .5 ) (5-9 ) (P .7 ) (9 )

Note: £tudent-t variables are shown in parentheses.

To note the high value o f the constant, which explains a large part 

o f the productivity. This is  reassuring since there can hardly be low 

productivity technologies in th is Bector.

( v ) Primary processing of basic products

This sector includes a l l  steel and metal processing industries, 

chemical industries and building material industries. They were 

regrouped according to th e ir highly capital intensive characteristics
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in developed countries, an assumption which is therefore put to a test 

in these equations.

Two eouations, denoted ( l )  for developed countries (DE 's), and (2 ) 

fo r  a l l  countries (DB + DG's) were obtained with caple and ivy- as explanatory- 

variables, with good P/ (C.72 and C,74 respective ly ). The coeffic ien ts  of 

caple are sim ilar (0.66 and C.6T respectively ). The value-added coeffic ien t 

has a low direct correlation with productivity (0 .4 ). There is  no spurious 

correlation, but the influence o f the proportion o f material inputs on 

productivity re flec ts  the composite character of the sector, as in the 

case o f the food-processing industry-.

Ar. interesting feature is  that the time coeffic ien t is significant ir. 

ecuatior. ( l )  fc r  developed countries, where no time trend was found for 

exogenous variable caple. The opposite holds true for ecuation ( ? ) . when 

taking up developing countries; here, caple is  found to increase both 

with market size and with time:

Ln Caple- = -0.65 Dl’ ■+ 1.22 Ln Caple, R  ̂ = 0.59
2 (? .5 ) (15) 1

where Caple^ and caple^ stand for two consecutive five-year periods ar.d 

DU takes the value -1 (Uorth America), C (DD’ s ), 1 (large DG’ b) ,  and 

2 (small DG’ s ).

On the other hand, time is not significant for that equation, which 

points to a larger influence of embodied technical progress than of neutral 

technical progress, in developing countries.

Equation ( * ) . fo r  DD + DG's, shows a positive influence o f plant size 

(variable T ie ) on productivity (economies of sca le ).

Equation ( ¿ ) , again fo r  the whole sample, includes variable DU, as

defined for ecuation (2 ).  There is a good correlation between market

size and capital intensiveness, so that the coe ffic ien t of caple, in

this equation, is  much lower than in the preceding equation. In terestin g ly ,

a time trend appears sign ificant when adding up variable DU, which is<2
compatible with the preceding findings. R is very high (0 .86 ).

For trend projection purposes, i t  can be noted that in developing 

countries, variables ivy and Tie have a high exponential trend, while 

this is only observed for variable ivy in developed countries.
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Table 6: Productivity functions fo r  primary 
processing c f basic products

Sample DU Ln Caple Ln ivy Ln Tie t Constant R2 DF

( l )  DD only • • e C.66

(4 .9 )

1.54

(4 .9 )

0.19

( 2.1)

?• 6 
( 2.6)

C.72 14

(2) BL + LG • e * C.68

(8 .5 )

C.97

(4 .6 )

* • • 3.36

(4.5 )

0.74 1 7

(? ) IE - X • • e G . 6 3

( 6.?)

C.85
(4 .2 )

0.24

( 2 . 2 )

2.7

(3-6)

0.76 32

( 4 )  BD + DG C.27

(-5 .? )

0.28

( M )

C.65
(4 .0 )

. . .  0.16

(2 .4 )

6.65

( 7 . e )

0.96 ?1

Note: £;tudent-t variables are shown in parentheses.

To sum up, a number of noteworthy findings emerge from this 

analysis: the role o f technical progress, the capital intensiveness of

the sector and its  composite character, and fin a lly  the economies of 

scale.

(v..) Light industry

No fu lly  satisfactory relations were obtained fo r that sector. The 

excellent R2 found fo r developing countries (0.88 -  0.90) and fo r  the 

whole sample ( 0. ° l )  are suspicious, since the value-added coe ffic ien t 

(variable ivy ) appears *0 have a high direct correlation ( 0.8 -  C.9) 

with the dependent variable, productivity. Spurious correlation is  therefore 

possible. ThiB suspicion is  strengthened by two facts, i . e .  fo r  developed 

countries alone, where the direct correlation is  weaker (C .6) ,  coe ffic ien t 

R goeB down to C.44; again, one can see that the Student-t variable fo r 

variably ivy is  higher than fo r  an y  other variable (see table 2 .7 ).

As can be expected large plants in terms of manpower have a lower 

productivity than small plants (the same wa6 found in the mining sector).

The trer.us observed fo r  the exogenous variables are worth being noted: 

high exponential trends fo r  caple, found both in developed and developing 

countries,are the only common feature. Instead, manpower size o f enterprises
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are growing exponentially in developing countries but are constant in 

developed countries. The value added co e ffic ien t, likewise, is  increasing 

in developing countries, while found highly variable, with almost no trend, 

in developed countries.

Table 7: Productivity functions for
ligh t industries

Sample DU Ln C ap le Ln iv y Ln T i e C o n sta n t R2 * DF

( 1 ) dd •  •  • C .4 2

( ? . l )

? - 3 1

( 2 . 6 )

•  •  • 6 .9 7

( M )

.0 .4 4 15

( 2) DG •  » 9 0 . 4 9

( ? . 6)

1 .2 6

( 9 - 1 )

•  •  • 5.06 

( 4 . 6 )

c . e e 19

( 3 )  DG - C .2 4

( - 2 . 1 )

0 .5 4

( ¿ • 9 )

1 . 1 9

( 1 0 . 6)

- C .2 4

( - 2 . 7 )

5 -9

( 6 )

0.92 17

( L ) iiD + Du - C .?6

( - S 1 )

C .S4

( 1 0 . c )

1 .2 1

( 5 . 6 )

9 •  • 5.G

( % 6)

0.51 36

Note: Student-t variables are shown in parentheses.

To note that equation ( 3) (possibly adjusted to exclude variably ivy ) 

can be used to simulate employment-oriented polic ies with large plants in 

terms of manpower.

( v i i )Capital goods

Ecuation ( l )  found fo r  developed countries (see table 8) ¿rwstie importance 01 

market size to explain the technology o f this sector in developed countries.

The productivity is  explained, with an. excellent R (C.88) by two variables 

i .e .  the market size DU (-1 fo r  North America, +1 a l l  other countries), and 

the neutral technical progress. Student-t variable for DU take6 a high 

value ( l l ) ,  and the constant, a higher value (5 l ) .  These findings, as 

well as the high leve l of the constant (8 .6 ) a l l  confirm expectations.

A better relation  (equation (2 ) ) ,  fo r the same group, brings down 

the student-t variable o f the constant, with two more variables, i .e .  

the value-added coe ffic ien t and the manpower size of plant. To note that 

the former variable ( iv y ) ,  clear from any suspicion o f spurious correlation 

(no direct correlation with the dependent variab le ), can be said to capture
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the composite aspect o f the sector, and that the la tte r  variable (T ie ) 

has a nerative coe ffic ien t (diseconomies o f scale), a feature compatible 

with vhat is  known of the industry.

For developing countries, as car be seen from equation (3 ) . weak
2

correlations were found (R = C.45)« with, however, a sign ificant time 

trend (neutral technical progress).

For the sample as whole two good relations (equations ( 4) and (5 ) )  

can be found, one with value-added, another with the capital-labour 

coeffic ien t (the two variables appear to be co-linear). As for developed 

countries, the market size plays a major role (DU = -1 fo r  Forth America,

0 for developed countries, i  fo r  large and 2 fo r small developing countries), 

with a Student-t variable equal to 11. Ko spurious correlation is to be 

feared with the value-added coeffic ien t (no direct correlation with the 

dependent variab le ), and its  explanatory power again shows that the proportion 

of material input is  an interesting variable in a composite sector. A 

noteworthy finding is  that the coeffic ien t of neutral technical progress 

is  significant in both equations. F inally, the constant term, with a (too ) 

high Student-t va lu ;. bears witness that the sector has a 

high productivity in a l l  countries. Its  le v e l, around 1C, is the highest 

found in a ll sectors.

Table 8: Productivity functions for the
capital goods sector

Sample DD Cr. Caple Ln ivyLn Tie t Constant R2 DF

(1) dd -0.45

(-11)

» • « * • • * • • C.16
( 2. 3)

8.8

(51)

0.68 15

(2) DD -C.47

(-12)

• « « C.81 -C.24 

(2 .1 l) (-3 )

10.9

(19)

C.90 15

(3 ) DG -0.22

(-2 .2 )

* # • 1.5C . . .  

( Î .1 )

0.19
(2 .0 )

9.41

(16)

0.45 1C

(4 ) DD -f DC -0.48

(-11)

0.12

(4 .6 )

» # » # • • 0.15

(2 .1 )

7.7

(26)

0.85 29

(5 ) DD + DG -0.45
(-11)

• # » 1.41 . . .  

( 4 . 2)

C. 20 

(2 .6 )

9-6

(31)

0.84 2e

N o te : S t u d e n t - t  v a r i a b l e s  a r e  shown in  p a r e n t h e s e s .
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J .  Conclusion

One method clog;/ lesson and important policy conclusions can be derived 

from this analysis.

The methodological conclusion is  that the figures derived from the YIS 

source happen to give a convincing and coherent picture o f the technolo®r, 

in spite o f the laeunae mentioned in the introduction: results expected

fremi direct knowledge of the d ifferen t sectors were confirmed to a reasonable 

degree in the econometric analysis.

There remains a major policy issue: To what extent can the l/C tables

and the productivity functiore permit the simulation o f technologies deviating 

from Korth-imported technology? The overa ll impression given by this study 

is  somewhat balanced: in the analysis of I/O tables, input coefficients

vectors found in the agriculture, service and construction sectors appeared 

to have specific  p ro files  by region. For these sectors, labour and investment 

requirements are obtained separately (complementary factors) in the TETTAI 

system, using observed labour and capital-output coeffic ien ts . I t  would be 

easy, in th^se sectors, to simulate labour-intensive techniques, by deriving 

observed values from successful experiments in specific  regions.

In the manufacturing sectors, the analysis c f productivity functions 

conveys a general impression that capital-labour substitution is  regulated 

by the same economic equations in a l l  countries, whether developed or not.

This, i t  is  probable, is  partia lly  bu ilt in the sample c f enterprises

retained in the s ta tis tica l source, which excludes very small scale

enterprises. Two remarks should however be made. F irs tly , the exogenous

variables, especially the capital-labour coe ffic ien ts , can be chosen so

as to lower productivity, insofar as observations (derived from existing small-

scale enterprises in regione) y ie ld  such exogenous values. Second, the

manpower siue o f enterprises e x p lic it ly  enters in the equations of three

sectors, agri-food processing, mining, and ligh t industry, thus making

i t  possible to simulate a deliberate policy o f development o f labour intensive

industries (e .g . small-scale enterprises in primaiy processing, agro-food industries)
To go any further in the simulation o f such po lic ies , would require 

changes in the technology sub-eystem. One such change has been introduced 

in the model fo r Centrally Planned Economies, Asia, where urban and rural 

industries have been separated. One may assume, fo r low income regions 

such as Tropical Africa or South Asia, that the development of a modern 

industry sector in urban areas might take place parallel to the establishment o f a 
low productivity industry sector in the rural side, at least fo r food
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processing and ligh t industry, with a slow neve of the "rural" technology 

towards the "urban" technology to sisrulate a progressive integration o f 

the whole econony. Such a policy i6 probably ju stified  in large continents 

with fragmented markets due to high transport cost. There, a snail scale 

rural industry could give income and employment to a number o f people 

without being endangered, on account o f market fragmentation, Igr the 

high productivity urban sector.

The lim its  o f such a paradigm fo r  rural development are well known,

The market c f a remote rural region is  never fu lly  cut o f f  from the urban 

sector fo r  a l l  categories of goods: ligh t p lastic materials, fo r  example,

can support high transportation costs. Moreover, as the transport in fra­

structure improves, market fragmentation decreases. These arguments have 

their value, but do not defeat the basic philosophy of the paradigm, which 

can be articulated arounc two statements: ( i )  no rural development can

take place without fu ll participation o f a l l  concerned, which ju s tifie s  

long-term investments and training processes in a ll fie ld s  of a c tiv it ie s  

(and not merely to make agriculture more e f f ic ie n t ) .  This is  an essential 

requirement fo r a successful progressive integration of the rural sectors 

in the national economy, ( i i )  Such an integration, in turn, may take 

anything between 1 -  to 5̂  years, i . e .  two or three generations, in some areas 

o f A frica South o f Sahara or the Indian Sub-Continent where costly 

transport and telecommunications infrastructures are to be considerably 

extended. Such a time lag both ju s t ifie s  and demands the development 

c f the rural sector "per se". A fina l remark is  that the same paradigm 

can apply as well tc the development o f remote and backward regions in 

developed as well as in developing countries, where both the urban and 

the rural sector lag behind the "poles" o f advanced regions. In other 

words, what is  suggested here is  merely a paxi-passu extension to rural 

development - the main areas of mass poverty of the third world -  o f a 

well established experience gair.ec in regional development of the 

developed world.
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PART I I I ;  A SAMPLE OF OVERALL RESULTS

The model has been used to assess a range o f future situations at the 

regional leve l in 1990» consistent v ith  three alternative 6ets o f exogenous 

assumptions, broadly iden tified  as scenarios, i . e .  a "trend scenario" 

published in the I960 report, and tvo scenarios an the theme o f the Third 

United Rations Development Decade. Most certa in ly, the results should not 

be identified  as forecasts, not even o f a very broad nature. They axe 

conditional projections providing a set o f consistent results fo r  the target 

year given the projected values o f the exogenous variables. Whether they 

are optim istic or pessimistic, plausible or implausible, desirable or not, 

w ill  largely depend on the accuracy o f the exogenous predictions as well 

as on the specification o f the model i t s e l f .  I t  should be observed, however, 

that few, i f  ary, long-term models can claim to give "accurate" magnitudes. 

The interest o f such models l ie s  essen tia lly  in th e ir capacity to  compare 

in re la tive  terms the results o f d iffe ren t scenarios based on contrasted 

assumptions. This is  attempted in th is part, where the f i r s t  section 

refers to two scenarios related to the International Development Strategy 

(designated IDS 1 and 2 respectively ) applied to  the Third Development 

Decade. For each scenario, attention w ill  be drawn to a precise defin ition  

o f assumptions, followed ly  a broad analysis o f main results and, when 

relevant, a comparison v ith  the trend scenario. F inally, in section B, 

some policy conclusions axe drawn.

A. Two scenarios related to the International Development Strategy

1. Basic assumptions

These scenarios are meant to tes t the consistency o f quantitative 

targets and statements included in the text of the International Development 

Strategy (IDS) fo r  the Third United Nations Development Decade adopted ty 

the General Assembly in December 1980. This document addresses a number o f 

international and domestic issues and po lic ies , leaving i t  to governments 

and international institutions to achieve a balance between many, possibly
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con flic tin g , orientations. This ju s tifie s  the attempt made here to explore 

two alternative sets o f assumptions, embodied in two bCcniXiuo y uc olgiiatC w 

IDSl and IDS2 respectively, which d if fe r  essentially by their trade po lic ies 

and th e ir agricultural po lic ies .

A common assumption fo r  the two scenarios, as derived from the text 

o f the IDS, refers to growth rates o f developing countries, i . e .  to achieve 

in the 1980s a sustained 7 per cent annual growth rate fo r developing 

regions as a whole. Thus, the annual GNP growth targets fo r 1980-199G 

were chosen so as to reach T%> fo r  Latin America, 5.5# for Tropical A frica ,

9.?# fo r  Vest Asia, 5.6̂ 6 fo r South Asia, 6.8^ fo r East Asia and for CFE,

Asia. For developed market econcny countries an average rate o f  3*3$» very 

close to the rates tested in the trend scenario, was selected as against 

4% fo r  CFE, Europe, thus y ie ld in g  an overall 3*5^ growth rate fo r  the North 

as a whole. The corresponding 1979-1990 growth rates w ill be quoted in table l.C  

together with observed figures (1963-79) and trend scenario (T scenario).

Since the scenarios are meant, to illu s tra te  favourable conditions fo r  

the growth of the South, common optim istic assumptions were made concerning 

financial flows: CCA was assumed to reach the 0.79» target in the case of

developed market economy regions, and 2 . of  GNF in the case o f West Asia.

The annual rate o f growth of non-concessional capital flows is  the same a6 

in the trend scenario ( l p e r  annum), but so fter terms and conditions are 

assumed.

A minor difference refers to the ener^  price indices, which were set 

in both scenarios at a much higher le ve l than in the trend scenario: 3.8

times the 1970 real price in IDSl and 4.1 times in IDS2, i . e .  an average 

annual increase o f between 2 per cent and 2.9 per cent in real terms 

during the decade.

There are two major differences between the two IDS scenarios: the

regional import substitution po lic ies fo r  capital goods and the growth of 

agricultural production. Usiiur the market size variable, import functions of 
scenario IDSl have been specified-^ so as to simulate systematic regional 

po lic ies  allowing capital goods industries to develop in each region on 

the regional market as a whole. In scenario IDS2, instead, conservative 

trends fo r  import substitution po lic ies govern import functions for 

machineiy and equipment^ so that assumptions o f restric tive  business 

practices and fragmented regional markets can be said to prevail.

1/ See part I I ,  A on the trade sub-system.
2/ The e la s tic ity  of imports with respect to GDP growth rates is  very 

close to observed values (endogenously computed).
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On the agricultural side, both scenarios meet the IDS minimum target 

o f a 4# growth rate in terms o f gross output fo r  developing countries at* 

a whole (equivalent to 3.2-3-4# in terns o f value added), but the growth 

rate fo r  IDS1 (4# in terms o f value added) ia Bet much higher than for 

IDS2 (3-4# in terms of value added). No institu tional change i6 made in 

the agricultural sector, so that unemployment implications, i f  any, can 

only be attributed to growth.

To sum up, scenario IDS1 simulates conditions more favourable to the 

success o f the Strategy than scenario IDS2, in that the former illustrates 

a beginning of a South-South economic co-operation process (as in the trend 

scenario) as well as a vigorous development o f the agricultural sector 

(it : contrast with the trend scenario), whereas conservative assumptions on 

these two issues are made in scenario IDS2.

2. The energy balance

Special attention was given in both scenarios to the recommendations 

made in the IDS concerning energy conservation and the development of energy 

resources. Reductions in energy inputs in developed countries were assumed 

to reach high leve ls , ranging from 65 per cent to 80 per cent. These 

reductions were derived from a study by the International Institute for 

Applied Systems and Analysis (lASSA) fo r market economies and from an ECE 

study fo r the centrally planned economies of Europe (CPE, Europe). Next, 

the 1990 supply capacity of the energy sector, subdivided into the four 

sub-sectors already mentioned, was computed outside the model for each 

region from an ECE study^ In order to make the endogenous energy production 

o f the model smaller than or equal to th is maximum capacity, the trade shares
'

fo r the energy Bector6 and the coeffic ien ts o f energy import equations were 

parametrized. In this way, in a ll regions except three, energy imports 

were made to equalize the difference between demand requirements and the 

maximum supply capacity. The exceptions are, besides CPE, Asia, the two 

main o i l  producing regions, i . e .  CPE, Europe where the energy output happened 

to be below the maximum capacity, and Vest ABia, where the output level was 

allowed to be fixed endogenously to generate exports commensurate to the 

requirements of o il importing regions.

An examination of the results fo r  the world energy balance of scenario 

IDS1, keeping in mind the assumptions made, leads to the following conclusions:

1/ These levels  are close to those included in World Development Report. 1981 
(Washington DC, 1981) table 4.1.
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- The "required" energy output for Vest Asia (which can be translated 

in te n s  o f o i l  and gas) exceed* the assumed "capacity" o f that region ( i . o  

b illio n  tons o f o i l  equivalent) by 16-6^, depending on the trade share o f 

CPE, Europe. This excess can be reduced to lOjt i f  the figures fo r  primary 

sources o f e le c tr ic ity  (hydro and nuclear e le c tr ic ity  together) are revised 

upward accord! ryj to the la test estimates Bade in the three major o i l  importing 

regions (North America, Western Europe and Japan). Altogether, the model 

conveys the conclusion that a 7£ growth rate o f developing regions would 

generate con flicting claims on scarce o il and gas resources even on the 

generous assumptions made fo r  energy conservation in the North.

The resulting tension on the o il and gas markets could only be 

eased, ceteris paribus, i f  the expansion of coal and primary sources of 

e le c tr ic ity  in the North during the decade exceeded the requirements as 

recently estimated by the govemswnts concerned, so as to release additional 

o i l  and gas supplies fo r  the South. A lternatively, industrialized countries 

might finance new energy sources, including o i l  exploration, in developing 

countries. This would obviously ca ll for an unprecedented negotiation at 

the world leve l based on the fulfilm ent of two conditions: a consensus

to guarantee su ffic ien t o i l  and gas resources for the growth o f the South 

and an investment e ffo r t  based on a long term planning of energy resources 

fo r the world at large.

-  The scenario can also be interpreted as an indication o f the trade

reorientation needed to achieve a better energy balance in the future: an

increase in energy trade within CFE, Europe; the same within North America; 

a substantial decrease o f the Vest Asian share ( o i l )  in Western Europe and 

Japan, and a corresponding increase o f the shares o f CFE, Europe (coa l, gas). 

North America (coa l) and the OD region (coa l, gas) in the imports o f Western 

Europe and Japan.
Two attempts were made to test the sensitiv ity  of the conclusions on 

the assumptions made:

The f ir s t  consisted o f constructing a variant with a low growth 

assunption fo r the North, which w ill be fu lly  reported in section 7* This 

showed that a 1# decline in the growth rate of the North decreased the 

world energy output ty 0.7?£ (0 .8  fo r the North and 0.3 fo r  the South), thus 

restoring the world energy balance at the maximum capacity le v e l.

-  The second consisted o f increasing the real price o f energy (with 

no other change) by 10jf compared to the IDS1 la v e l^  The increase proved

1/ This can be done in the model by manipulating the incremental international 
price for energy.
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alaost su ffic ien t to restore the world energy balance at the maximum capacity 

le v e l,  unis result should, however, be considered as vary tentative, sines 

the model seems to  overestimate the response o f demand to  a price increase.

I t  aay nevertheless be concluded that, with a 7% growth rate fo r  the 

South and a 3»5* growth rate in the North fo r  the decade, the energy market 

would be extremely tigh t, generating tensions comparable to those observed 

in 1979-1980.

3. The sectoral structure and the trade dependency

The sectoral structure, fo r the South as a whole (DGM regions) seems 

at f ir s t  glance re la tive ly  stable in volume (1970 p rices ). Two different 

breakdowns are shown in Table L I together with 1963» 1970 and 1975 

observed structures, and the trend scenario (denoted T ).

The f i r s t  resu lt to be commented is  the re la tiv e ly  stable proportion 

found fo r  the manufacturing sector in 1990, i . e .  22.2$ o f GDP fo r scenarios 

T and IDS2, and 20.6% fo r  IDSl (as compared to 16.1, 16.1 and 19.4 in 1963» 

1970 and 1975 respective ly ). However, th is apparent s tab ility  is  strongly 

dependent, in rea lity , on the assumptions made fo r  the energy and agricultural 

sectors. The growth o f the manufacturing sector is  obtained, in scenarios T 

and IDS2 at the expense o f the constrained growth of agriculture and partly, 

in the two IDS scenarios, at the expense o f the constrained energy sector 

(see breakdown A ). This, in turn, i6 related to the technology imposed 

exogenously fo r  these last two sectors.

Another interesting feature relates to the difference found fo r the 

capital goods sectors in the two IDS scenarios, i . e .  4.9* ( IDSl) versus 

4.2* (IDS2). The higher growth rate found in IDSl can be d irectly traced to 

the assumption made in th is scenario on the high proportion of intrarégional 

trade o f equipment goods among developing regions. As fa r as embodied 

technolo^ is  concerned, this growth o f the capital good sector can be 

c learly  interpreted in terms o f a reduction o f technological dependence.

The beneficia l e ffe c ts  on the balance o f goods and cervices w ill be 

reviewed in a further paragraph.

As against these differences, i t  is  worth noting that the rela tive 

importance o f the basic product sectors (mineral mining and primaxy 

processing) is  veiy sim ilar (around 9*3*) in the three scenarios in 

spite o f highly d iffe r in g  assumptions. This can be ascribed to a number 

o f o ffse ttin g  d ifferen t uses ( fe r t i l is e r s  used by the agricultural sector, 

primaxy metallurgy ty industrial sectors and construction). Another general
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Table 1.0 Annual Growth Rates Assumptions fo r  each Scenari 0^7(1975-90)

1963-75 
( actual) 1975-90 T 1975-90 ID SI 1975-90 IDS2

Developing regions GDP Agri CDP Agri GDP Agri GDP Agri

LA/Latin America 6.1 *✓  - ^ 5.5 3.0 6.3 5-2 6.3 4.1

TA/Tropical A frica 4.5 1.6 3.7 2.6 4.8 3.2 4.8 2.6

NE/Vest A s ia ^ 7.0 1.7 5-9 3.0 7-8 5.3 7.8 3.0

IN/South Asiar-' 3.6 2.4 3.5 2.5 5.0 3.1 5.0 3.1

AS/East A s ia ^ hi 3.6 6.0 4.1 7.0 h i 4.0

Total DGM 5»7 2.6 5-2 2.9 6.3 4.0 6.3 3.4

OA/C.P. A s ia ^ 6.0 3.5 6.0 3.5 6.0 3.5 6.0 3.5

Developed regions
y

0  • a y
0 0 0

y  
0  0  0NA/North America 3.7 1.0 2.6 2.9 2.9

VE/We6t em  Europe 4»5 1.7 3.0 y  
0  0  0 2.9 y  

0  0  0

y  
0  0  0

2.9 y
0 m 0

y  
0  0  0JP/Japan B.9 2.8 4.9 y  • • « 5.9 5.9

OD/Other Developed hi hi 3.5 • • • h i y  
0  0  0 d.5 y  

0  0  0

Total Dm 4.5 1.7 3.0 17 • « # 3.3 17 • • • 3.3 U
yEE/C.P.Europe 6.7 1.6 4.0 y  

0  0  0 4.0 y
0 0 0 4.0

a/ Average rates fo r  the decade 1980-90 are given in the tex t. The table is  
meant to  fa c i l i t a te  a comparison between 1975-90 rates and the observation 
period (1963-75)»

b/ Endogenous in the model.

l/  In the tex t, the names o f the regions are shortened as in the tab le.
In it ia ls  are also used, as fo llow s:

Pull Name Text Tables

Developing regions: Latin America Same LA
Tropical A frica Same TA
North A frica  & West Asia West Asia NE
Indian Sub-Continent Couth Asia IN
East & South-East Asia East Asia AS
CPE, Asia Other Asia OA
Developing Market Regions DGM Dm

Developed regions: North America Same NA
Market Economies, Europe Western

Europe WE
Japan Same JP
Other Developed OD Region OD
CPE, Europe Eastern

Europe EE
Developed Market Regions Dm Dm
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Table l . l  Sectoral Structures (PGM as a vhole)

In percent o f GDP

196? lp-0
------ actual—

1975 1990 T 199c ids : 1990 IDS2

Breakdown A

; Agriculture ?1.C 25.3 21.8 15.8 15.8 14.5
j Food Industiy « • • 4.4 4.0 3.5 2.8 * *

Energy • » • 7.2 6.7 6.3 5-9 5.7
: Basic Products • • • 5.7 6.0 9.1 9.3 9.4

Light Industiy • • • 5-9 6.1 6.1 5.5 5.8

Capital Goods • • ■ 2.7 3.5 4.5 4.9 A * '4 • £

Construction 5.? 5.4 6.0 7.1 7.9 7.7

, Servicés 4?.4 45.9 47.6 47.9 49.2

| GDF 100.0 10C.0 100.0 100.0 1C0.0 1C0.0 j

Breakdown B
i

Agriculture ?l.o 25-3 21.8 15.8 15.8 14.5

U t il it ie s 1.1 1.5 1.7 2.5 2.3 2.3

Manufacturing 16.1 18.1 19.4 22.2 20.8 22.2

Mining 4.? 6.2 5.2 4.8 5.3 4.1

Construction 5.3 5.4 6.0 7.1 7.9 7.7

Services 42.3 43.4 45-9 47.6 47.9 49.2

GDF 10C.0 100.0 100.C 100.0 100.0 100.C

Final Demand

Capital
formation 15.0 17.6 21.3 25.0 27.2 26.5

Net exportB 
( volume) +0.? -0.1 -6.0 -5.5 -2.2 -11.6
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feature is  the re la tive  decline o f the ligh t industry sector in the two high 

grovth scenarios, 1DS1 and IDS2 (5*5 and 5*8 respective ly ), as compared to 

1975 and the trend scenario (6 .1$ ). Clearly the major beneficiaries o f a 

high growth process are the primary processing and the capital good a c t iv it ie s , 

which together account fo r  14.2$ and 13-6$ o f GDP in IDS1 and IDS?, respectively, 

as compared to the observed figures o f 8.4$ in 1970, 9«5$ in 1975» This can 

be explained by the fa c t, already noted in the trend scenario, that the two 

sectors are mutually supporting: the basic product sector is  highly capital*

intensive and its  growth provides an outlay to the capital good sector, 

which in turn consumes (in  the I/O tab le) much of the output o f the primary 

sector. As already 6een in the trend scenario, both sectors play (in  the 

model as in the real world) a crucial role in the process of industrialization.

In th is connection, i t  is  interesting to compare the trade dependence 

fo r  the largest part o f the manufacturing sector, i .e .  basic products, 

ligh t industry and capital good industry, in the d ifferen t scenarios.

In Table 2, the trade self-Bufficiency ra tio  is  defined as the ra tio  of 

domestic gross output divided by tho sum tota l of supply, i .e .  domestic 

gross output plus imports from outside the regi

Table 2. Self-su ffic iency ratios fo r manufacturing 6ectori

( in value terms)

Regions 1970
Actual 1990 T 1990 IDS1 1990 IDS2

LA 84.7 86.8 86.3 83-4

TA 63.6 59.1 58.6 60.9

NE 62.4 58.2 70.1 52.4

IN 87.4 84.4 87.8 86.e

AS 66.0 65.7 69.4 60.5
Average^ 73.0 71.7 77.4 67.7

a/ For defin ition , see text, 

b/ Harmonic average of LA, NE, IN, AS.

As could be expected, in four out o f five  regions the se lf-su ffic iency 

ratios fa l l  down sharply from scenario IDS1 to IDS2. Leaving aside Tropical

1/ This ra tio  is  computed in value term, although in volume term, a 
close but somewhat higher se lf-su ffic iency ra tio  is  generally found 
on account of higher import prices.



79

A frica , with an industrial base too small to gain fu ll  benefit o f intra- 

regional co-operation, the average figures for the four regions are

Btriking: self-su ffic iency increases only in scenario IDS1 (77 .4 ), coopered

to the observation period (73 .8 ). I t  decreases in the trend scenario (71 .7 ), 

where assumptions are sim ilar to those o f IDS1 but where overall growth is  

lower, and i t  decreases even further for IDS2 (67.7) on account of the trade 

policy. The overall philosophy o f these noteworthy results can be 

summarized as follows: fragmented regional markets generate an increased

dependence from the North, whereas as shown by scenario IDS1, co llec tive  

se lf-re liance at the regional leve l in the capital poods sector decreases 

the overall dependence in manufactures.

I t  may also be noted in Table 2  that Latin America and South Asia 

are by fa r  more se lf-su ffic ien t than other regions in the observation 

period and a ll  three scenarios (ra tios  above 80%). As against th is, the 

vulnerability o f East Asia, which is  developing on the world market, is  

conspicuous (66% in the observation period and scenario T, around 7C% in ID fl 

and 60% in IDS2).

4. The balance of poods and services

Another way o f looking at the same issue is  to analyze the balance 

o f goods and services. The comparison w ill be restricted to the two 

IDS scenarios.

In Table 3, the major common feature of both scenarios is  the heavy 

weight o f energy balances in developed market economies (DDM) (respectively  

1581 and 1606 b illion , i . e .  about 4.6 per cent o f th e ir GNP), the major 

part o f which is transferred to the We6t Asian and North African region 

(respectively 1388 and 1400 b illion , 3«1 per cent o f the GNP o f DDM). Another 

important part o f the balance i6 transferred in both scenarios to Eastern 

Europe ($117 and $129 b illion  respectively, i .e .  about 1 per cent of the 

GNP of DDK), on the assumption that that region could supply important 

amounts of o i l ,  coal and gas. In contrast with developed market economies, 

the energy trade of developing market regions appears at f ir s t  glance 

reassuring. West Asia, as already seen, accumulates large surpluses, 

while Latin America, Tropical A frica and East Asia exhibit modest 

positive balances; South Asia alone has a small negative balance in 

both scenarios. This optim istic picture, however, merely re flec ts  

the geographic distribution o f o i l  deposits in the South and conceals 

the large d e fic its  o f developing oil-importing countries, i .e .  the

J
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majority of Latin American, Tropical African and East Asian countries.

The positive balance of the South displayed in both scenarios b^ars 

witness, nevertheless, to the potential benefit to be derived from a 

South-South policy o f so lidarity  between o il  importing and exporting 

countries. Such an assumption, i t  should be observed, seemB more 

compatible with scenario IDS1 than with scenario IDS2, which xs 

dominated by North-South linkages.

Sharp differences between the two scenarios are found fo r the 

other two commodity groups, i .e .  agricultural goods and manufactures.

I t  should be recalled that in the two scenarios, the rate o f growth

of agricultural production is  exogenously given, with a view to testing

the impact on the trade balance. For developing countries as a whole, 

the balance of agricultural goods is  almost in equilibrium fe r  scerario 

IDS1, with a 4 per cent annual growth rate o f agricultural production 

in terms of value added ( i . e .  about 4.8 per cent in terms o f gross

output), and iB heavily negative (-1129 b illio n , i .e .  3*1 per cent of

their GNF) in scenario IDS2, with a 3*4 per cent annual growth rate 

of agriculture (about 4 per cent in terms o f gross output).

These resulto confirm the importance o f the agricultural growth 

target in the IDS, which is  exactly reached in the second scenario 

and should therefore be considered as a minimum, although i t  appears 

re la tive ly  ambitious as compared with the past (2.6 per cent annual 

growth rate in terms o f value added). Moreover, the table shows that 

the d e fic it  o f the South in scenario IDS2 is  en tire ly  attributable to 

tw’o regions, i .e .  Tropical A frica (in  which a 2.6 per cent annual 

growth rate was assumed, as compared to 1.6 per cent in the past) and 

Vest Asia (in  which a 3 per cent annual growth rate was assumed, 

against a past trend o f 1.7 per cent).

The balances of manufactures, as i t  can be seen from the table, 

a re  consistently negative fo r  a l l  developing regions (with the 

exception o f South Asia which reaches equilibrium in IDS2), but the 

magnitude of the d e fic it  in IDS1 is  on an average 70 per cent o f its  

value in IDS2 ( 1324 b illio n  compared to $484 b illio n , i . e .  respectively

7.7 per cent and 11.5 per cent of the GNP of developing market economies). 

The comparison, therefore, suggests that developing regions could cut down 

by 30 per cent their d e fic it  in manufactures trade ty a better integration 

of their capital goods industries within regions.
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Table 3

Net exports in b illio n s  o f 1990 dollars

Regions Agricultural
goods

Energy
aateria la

Manufactures Tota l, including services
& oreu

Billion dollars CNP of region J6GNP-PDM

LA, IDS1 21 45 -56 “ 13 -1.0 -0.10

2 14 59 -76 -49 -3.8 -0.37

TA, IRSI -1 19 -58 -44 -11.4 -0.34

2 ~45 14 -54 -92 -24.9 -0.70

ITE, H)S1 -1 588 -179 193 11.1 +1.40

2 -127 400 -294 -46 -2.7 -0.35

IH, i r s i -2 -5 -2 -12 -3.1 - 0.09

2 9 -15 0 -8 -2.0 -0.06

AS, IDSl -5 15 -29 -15 -3.1 -0.11

2 +20 36 —60 -6 -1.3 - 0.05

A ll DCM (le s s  HE: -84 (le s s  HE: -5*3 (-0.64
IDS 1 14 462 -324 )v ith  HE: +99 )v ith  HE: ♦ 2.4 (+0.76

2 -129 474 -484 -201 -4.8 -1.54

A ll DDH

ITS 1 -24 -581 349 -218 -1.7 -1.7

2 107 -606 495 46 0.4 0.4

Eastern Europe •

IDS 1 -7 117 -5 113 2.2 • •

2 2 129 8 147 2.9 s •
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ThiB resu lt, though, does not apply equally to a l l  regions. Leaving 

aside South Asia (where no intrarégional integration was assumed in this 

exercise fo r  methodological reasons)-^ no benefit from integration appears 

to materialize fo r  Tropical A frica, where the industrial base is  too small 

to have a sign ificant e ffe c t  in the decade, so that three regions seem to 

contribute to the overall gain, i .e .  in increasing proportions, Latin 

America, Vest Asia, and EaBt Asia. In the la tte r  region, the d e fic it  in 

manufactures is  reduced by about 50 per cent between the two scenarios 

(-1?9 b illion  compared to -160 b il l io n ),  a remarkable achievement, which 

can be traced up to the past behaviour o f the region, as simulated in 

scenario IDS?, when declining trends were observed in the intrarégional 

trade for equipment goods. The reversal o f this trend, in recent years, 

seems to suggest that businessmen for East Asia have received economic 

signals pointing to the same direction as the conclusions reached in 

th is exercise. In Latin America and Vest Asia, where long-established 

polic ies have tended to encourage intrarégional co-operation in manufactures, 

past indicators of economic integratio r M  relating to the trade of equipment 

goods, used to suggest up to 1975 a re la tive ly  stable leve l among Latin 

American countries and increasing trends among *rab countries. The comparison 

between the two scenarios would tend to prove that further integration of 

equipment goods would bring about in 1990 a decrease in the d e fic it  for 

a l l  manufactures ol 27 per cent and 40 per cent in Latin America and West 

Asia respectively.

The overall balances o f goods and services (adding up services to the 

three categories o f goods reviewed above) should now be b r ie fly  considered.

For developing regions as a whole, there is  an overall surplus in scenario 

IDS1 of 199 b ill io n , 2.4 per cent o f their GNP) on account o f the surplus 

in West Asia. Excluding West Asia, the d e fic it  «a ch es  84 b ill io n , i .e .

3.3 per cent of the GNP of the four regions concerned. In scenario IDS?, 

the whole area is  in the red, with an aggregate d e fic it  of $201 b illion ,

1/ This w ill be attempted shortly in a new exercise. 

i t  See delta coe ffic ien ts  in part I I ,  A.
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almost 5 per cent o f their GKP. In the f ir s t  scenario, the d e fic it  o f the 

four regions corresponds to a transfer amounting to O.64 per cent of GKP 

o f developed countries; in the Becond scenario, the d e fic it  fo r  the five  

regions exceeds 1.5 per cent o f the GNP o f developed countries. For the 

more "r e a lis t ic "  scenario in terms of present po lic ies , i . e .  scenario IDS?, 

the largest d e fic it  is  found fo r  Tropical A frica , ( l l . l  per cent of its  GNP, 

0.7 per cent o f the GNP o f developed countries). Latin America and Vest 

Asia exhibit d e fic its  in absolute terms about one ha lf o f that magnitude 

(3»8 per cent and 2.7 per cent o f th e ir respective GNPs, about O.36 per 

cent of the GNP of developed countries), while South Asia and East Asia 

are closer to equilibrium (2 per cent and 1.3 per cent o f their respective 

GNPs, about 0.05 per cent in terms of GDF o f developed countries).

The reverse situation obtains fo r  developed market economies, i .e .  a 

large d e fic it  fo r  IDS1 (-1 .7 per cent o f their GNP) and a small surplus 

fo r  IBS2 (0.4 per cent o f th e ir GNP); a glance at the breakdown of the 

balances for developed countries is  enlightening: the energy t i l l ,  on

the negative side, is about the same fo r  both scenarios, but in IDS1, 

net exports o f manufactures alone cover to 60 per cent o f the b i l l  anc net 

exports o f agricultural goods are neglig ib le . In IDS?, instead, the energy 

b i l l  is  paid fo r as to five  sixths by net exports o f manufactures, and as 

to one sixth by net exports of agricultural goods. The surplus, in that 

case, is  almost entirely attributable to the net export o f services.

A last remark should be made: the overall balances for developing

regions are extremely vo la tile  from one scenario to the other, depending 

on the four characteristics evidenced in this exercise: the rate of

growth of agricultural output, the real price o f energy, the trade policies 

fo r manufactures, and obviously the re la tive  growth rates o f the South and 

the North. These factors are by no means the only determinants of the 

trade balance, but their contributions in thie exercise cannot but lead 

to the conclusion o f the great vulnerability o f developing countries to 

the North-South linkage simulated here. The sen s itiv ity  analyses made on 

the UNITAD model give broad indications on some o f the alternatives. For 

example, within the prevailing institutional framework o f agriculture in 

developing countries, the balance o f agricultural goods is  not found in 

equilibrium for growth e la s t ic it ie s  re la tive  to  GDP below 0.5 for Latin 

America, O.65 fo r Tropical A frica , 0.7 for West Asia, 0.6 fo r South Asia, 

0.55 in Ea6t Asia. The magnitude o f the problem is  clearly demonstrated 

by a comparison of these figures with observed e la s t ic it ie s  in the last
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fifte en  years in Tropical A frica (0.35) and Vest Asia (0 .24 ). The present 

gap between past trends and required growth within the present framework 

would therefore seriously endanger the achievement o f a 7 per cent overall 

growth rate, a6 shown by scenario IDS2.

5. The current payments and the debt problem in scenario IDS2

A word o f caution is  in order in interpreting the results o f the 

model fo r current payments, in view of the simple treatment o f capital 

transfers in the UNITAD model. Both the to ta l amount o f these transfers 

and its  distribution among developing regions are exogenous figures, 

just like in fla tion  trends. The merit o f the model, i t  i6 hoped, is  

to assess the ??£ growth target in relation to the unmanageable debt 

problem. Scenario IDS2, which simulates a continuation of the Korth- 

South linkage, w ill be used for the demonstration.

Starting with the current payment balance. Table 4 snows the 

balance o f each developing region m re la tive  terms on assumption.; 

made in th is scenario.

Table 4

Current balances of developing regions in 1990 ( IDS2)

Trade
gap

Current payments 
balance 

(before ODA)

Payments balance 
(a fte r  ODA)

--------- ( i o  o f GNP of DDK)----- —
(#  o f GNP 
of each 
region)

Latin America -  0.37 -  1.05 - 1.00 -IO .3

Tropical A frica -  C.70 -  0.78 -0.19 - 6.7

West Asia -  0.35 + 0.64 +0.37 + 2-9
South Asia -  0.06 -  0.09 +0.16 + 9*4

East Asia -  0.05 -  0.33 - 0.24 - 6.3

The analysis of the trade gaps ( f i r s t  column) already pointed to 

the c r it ic a l situation of three regions, Latin America, Tropical 

A frica and Vest Asia, especially Tropical A frica. Adding up interest 

on outstanding debts, including remitted p ro fits , interest on sho -̂t 

term financing payments and migrant remittances, the second column



reveals a fa ir ly  d ifferen t ranking. The situation in Latin America srecs

by fa r the worst, with a payment gap exceeding 1$ in terms o f GKF of

developed countries, followed by Tropical A frica (0.78J6, not very d ifferen t

from the trade gap), and East Asia with a serious gap (0.33£ compared to

O.05 as a trade gap). Vest Asia, thi6 time, has a positive payment balance

(+ 0 .64) ,  re flec tin g  it s  position as a money lender^  South Asia 's gap

remains small, 6ince no account was made here o f the debts incurred in recent years.
I f  o f JDA is  directed to South Asia and Tropical A frica , the- 

balance becomes largely positive (5-4^ o f GNP) fo r  the former, but negative 

fo r the la tte r  (-6.73& of GNP). Even with a d ifferen t ODA allocation as 

between the two regions (keeping South Asia jU6t in equilibrium ), the gap 

fo r  Tropical A frica «ay become more manageable. However, no 

matter how the remainder of GDA is  allocated, Latin America and East Asia 

remain with huge gaps (lO.Jjf anJ respectively in Table 5) which can

be traced to the capital-service burden (6.89b of GNP fo r  Latin America 

and 7.9?o fo r East Asia ). In both regions, a continuous growth of 

borrowing appears necessary' in order to service the gigantic debt 

(including direct investment) which is  almost multiplied by 10 as 

compared to i t r  1975 value. This strengthens the conclusion already 

reached in the trend scenario, i . e .  the absolute need fo r  these two 

fast industrializing regions to keep under control the growth o f their 

outstanding debt and o f direct foreign investment. I t  also provokes 

rather pessimistic views on the poss ib ility  o f these regions to  achieve 

the IDS growth targets on the basis o f North-South linkages simulated 

here.

6. A comparison o f employment figures

The model computes the labour demand ty Bector, with a proportion 

o f labour assigned to the rural area. I t  then compares separately 

labour demand and supply between urban and rural areas. Exogenous 

supply figures are derived from the studies on rural/urban migrations 

made try the Population Branch at United Nations Headquarters. Needless 

to say, the absolute figures should only be taken cum grsno sal i s , but 

i t  is  hoped that the comparison among scenarios can give an ides o f 

changes in re la tive  terms. Table 9 summarizes the main findings (including 
the trend scenario, denoted T):

1/ I t  should be recalled that the region includes a number o f capital 
exporting countries and that, as was the case fo r the base year, 
trade d e fic its  can coexist with a large outflow of capital transfers.
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Table 5

Labour «ran figures in 1990 (m illions o f workers)

Urban areas Rural areas Total

T IDS1 IDS2 T IDSl IDS2 T IDSl IDS 2

Latin America 59 56 54 -16 -27 -22 43 29 32

Tropical A frica 18 12 9 58 53 58 76 65 67 -

West Asi3 4 -2 -6 13 6 13 17 4 7

South Asia 36 3 17 150 127 145 186 130 162

East Asia 15 9 12 53 52 52 68 6i 64

A ll DGM 13? 78 86 258 211 246 390 289 332

Urban employment is  c learly related to the growth process: 

the two IDS scenarios y ie ld  labour gaps o f the same magnitude, roughly 

62 per cent o f the trend scenario leve l fo r  the South as a whole. This 

can be observed in a l l  regions, including West Asia where negative 

figures mean that, with the assumed GDP growth rate (7.6 per cent), 

rural/urban migrations are too slow to feed labour demand in the urban 

areas. The immigration o f workers in West Asia from other regions, as 

can be observed todsy, may be taken aB an illu stra tion  o f these tensions 

in the labour market in the gu lf area.

The difference between the two IDS scenarios depends on the rela tive 

growth o f capital-intensive versus labour-intensive industries, which 

i t s e l f  is  related, through the I/O table, to the structure o f fina l 

demand and to the technology. Thus a drive towards capital-intensive 

sectors can be observed, from IDS2 to IDS1, in Latin America, Tropical 

A frica  and West Asia, and the reverse prevails in South and in East 

Asia. Altogether, three regions su ffer from sign ificant urban unemployment 

both in the trend scenario and in scenario IDS2, the two scenarios dominated 

by conservative trends and po lic ies , i . e .  Latin America, South Asia and 

East Asia. Tentative aB these figures may be, they convey an idea o f 

the magnitude of the social problems.
Rural unemployment, under the assumptions made on the growth of 

the agricultural sector (which is preeminent in the demand fo r labour) 

and internal migrations, hardly decreases for the South as a whole.

The difference is  particularly email (le s s  than 5 Per cent) between
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the trend scenario and IDS2, just because the growth rates o f agriculture 

have been taken as identical in three regions, i .e .  Tropical A frica , West 

Asia and East Asia. A fifte en  per cent decrease can be observed in scenario 

IDS1 fo r  the opposite reason, i . e .  a general r ise  in the growth rate of 

agricultural outputs. On an average, with a l l  reservations due to the 

d iff icu lty  of quantifying such unemployment, the figures fo r the trend 

scenario represent between 30 and 35$ o f the working age population in 

rural areas -  one worker in three. This may be taken as a warning signal 

drawing attention to the social cost o f a low growth c f rural output^

This ca lls  for e ffic ien t p o lic ies  to reduce this figure, e .g . a d ifferen t 

technology with or without a change in the distribution o f assets in the 

sector, and an increasing number o f labour-intensive rural industries.

Altogether, tota l unemployment figures are extremely high in the 

three scenarios, although the to ta l labour gap o f the two IDS scenarios 

is  s ign ifican tly lower than in the trend scenario (by 15$ in scenario 

IDS2, bry 26$ in scenario IL S l).  I t  is  d if f ic u lt  to check outside the 

urban area whether unemployment is  increasing or decreasing in re la tive 

terms as compared to the base period. A 2.5$ growth rate o f employment 

seems however to be achieved in the industrial sector in scenario IDS1 

and IDS2 i f  the results are compared to  ILC figures fo r  the base year.

This, i t  should be noted, complies with one o f the recommendations of 

the International Development Strategy, but i t  does not contribute much 

to the absorption o f the unemployment inherited from the past, since this 

rate is  in most regions lower than the population growth rate.

7. A variant o f scenario IDS1 with low growth fo r  the North

In scenario IDS1, large trade imbalances were found in developed market 

economies, about 1.7$ o f current GNP, essentially on account o f their 

enerEf b i l l .  These findings, therefore, invite an exploration o f the 

implications o f a lover growth rate fo r the North, 1.6$, i . e .  one half 

o f that previously assumed (other assumptions unchanged).

A b rie f review o f the reaction o f the ONITAD system can be summarized 

as follows:

1/ In Latin America, rural unemployment is  negative, i .e .  transferred 
to the urban area, i t  is  sign ifican t in Tropical A frica and East 
Asia and i t  reaches peak leve ls  in South Asia.

■i
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As was already stated, the world energy balance is  de fin ite ly

restored.

-  The trade balances o f developed market economies improve 

substantially in a l l  regions, with a small negative gap (-0.5% compared 

to -1.7%, re la tive  to GNP) fo r the region as a whole. Eastern Europe 

loses two-thirds of its  net surplus and approaches equilibrium.

-  A.s to developing regions, the trade gaps which appeared to 

be moderate in the IDS1 scenario, exceed now 5% of CNF both in Latin 

America and East Asia. These two regions must now service not only

their long-term debts (programme financing) but also large short-term balance of 

payments financing, so that the Latin American current payments gap 

increases by 50 per cent and the East Asian gap tr ip les .

This is  enough to illu stra te  both the sensitiv ity  of the model 

and the sad conclusions which i t  leads to. Developing countries cannot 

sustain the 7 per cent IDS target on the assumptions o f the low variant 

of the North. This is obvious fo r Latin America and East Asia, but the 

same conclusion may as well be extended to Tropical A frica and South Asia, 

since the doubling of the ODA required to make good their current gap is 

hardly plausible in a sluggish Northern economy. The South therefore 

appears extremely vulnerable to the growth of the North, with perhaps 

one qualification , i . e .  South Asia, which appears less dependent on 

account of its  re la tiv e ly  low particination in world trade and its  

low level of indebtedness.-^

I f  the results of the low and high IDS1 variants are compared, 

developing regions seem to be squeezed between a high growth rate for 

the North, which brings unbearable tensions to the energy market, and 

a low growtn a lternative, in which their export earnings are shrinking.

Results snould obviously be worse for scenario IDS2 when a stronger 

North-South linkage prevails, so that the only way out for the South 

seems to be to generate a growth process less dependent on the world 

market. Othar scenarios of economic co-operation among developing 

countries are therefore essential to 'xplore plausible conditions to 

f u l f i l l  the International Development Strategy.

This may no longer hoid true in the future rinse the Indian government 
recently engaged in a new policy o* borrowing to finance energy and 
other sectoral projects.
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B. Some policy conclusions from the comprehensive scenarios

Based upon the detailed analysis o f the explorations achieved so fa r, 

i t  seems useful to take a bird's-eye view of the main policy implications; 

the leading thread v i l l  be the analysis o f the trade and payment balances, 

as v e i l  as the employment balance.

Three main xbaueu w ill be considered, the growth of the agricultural sector, 

the world energy balance and the acceleration o f industrialization either through 

South-South co-operation, or the enlargement o f internal markets. F irs t ly , negative 

balances fo r agricultural goods are lik e ly  to become a crucial problem in two 

regions, Tropical A frica  and Vest Asia (which includes here North A fr ica ), unless 

active policies succeed in reverting the low growth trends observed in the 

past (1.6 per cent in Tropical A frica and around 2 per cent in Vest Asia).

In other regions, lik e  South Asia and Ea6t Asia, high average trends leave 

hopes fo r a balanced trade of agricultural products, but such averages may 
hide vulnerable balances for individual countries. In the past the f ir s t  

impact of an acceleration of the industrialization process was often a 

sudden rise in food imports to ease a demand pressure resulting from 

high income e la s t ic it ie s  fo r  food in the urban areas. The Ricardian law 

of comparative advantages cannot ju s tify  such a r ise . The truth lieB in 

the 6lov or inexistent adjustment procees in the domestic supply of food 

fo r  reasons which vaiy from countiy to country; i t  encompasses adverse 

domestic po lic ies ranging from low internal prices for agricultural goods 

to institutional defects in the credit and marketing system or no adequate 

extension services, in other words, low pi r it ie s  to the allocation of 

resources to the lengthy and costly adjustment o f the agricultural 

sector. Distributive aspects also play a ro le , as w ill be seen below 

in the text.

The analysis o f energy balances brings to the fore the relation between 

growth process and energy demand. The slack which can be observed today 

in the international o i l  market should not deceive policy makers on 

potential long term tensions. Actually, the UNITAD scenarios draw 

attention to possible con flicting claims c f developing and developed 

countries for scarce resourvee like o i l  and gas. A 2 per cent annual 

growth of the capacity of the energy sector o f developed market economies for the 

decade, such as is  planned oy governments with generous assumption'.) on conservation 

energy, would req jire  an annual growth rate o f the sector output between 

5 per cent and per cent in developing market econoqy countries to 

sustain a 7 per cent GNP growth rate in the 80's and satisfy as well 

energy import requirements of the North. This figure should be compared



OÚ -

with an expected 4.5 growth rate of the capacity of the sector in 

developing market countries. A sustained 7$ growth rate fo r  developing 

countries, i t  may be eaid, appears highly improbable when looked at in 

1932. However, a s ligh tly  higher growth o f the North would bring out 

the same world energy tensions. Jt is  also noteworthy that a great 

deal o f uncertainty attaches to the real impact, in the long run, of 

energy conservation polic ies in the North which are an essential 

ingredient to f i l l  the gap. toother problem is  the financing of 

investment required in the South to achieve the expected 4.5 growth 

rate o f energy supply capacity. This ca lls  fo r  urgent consideration 

and decisions at the international le v e l, taking into account the long 

maturation delays, ranging from S to l i  years, required to raise the 

supply capacity: in the fie ld  o f energy, the year 1993 is  tomorrow.

There remains the fact that negative balances of commercial energy 

(ignoring, for that discussion, non-commercial energies a ffecting the 

l i f e  of more than half of mankind) are s t i l l  found in 1990 fo r  South 

Asia, i f  a 5% overall growth rate is to be achieved; in other regions, 

the reassuring positive balances found in the scenarios hide the abysmal 

d e fic its  lik e ly  to appear in the majority o f individual o i l  importing 

countries. There long-term adjustments processes are required, u r t il 

the time when the necessary structural charges reach a cruising speed.

No short term solutions can a llev ia te  the d e fic it  o f o i l  developing 

importing countries (and prevent a long standing halt in their growth), 

short of an ambitious solidarity e ffo r t  of a ll o i l  exporting countries, 

whether developed or developing, with an adequate support o f international 

financing institutions. I t  is  eBBential here to reca ll that weak economies 

are more vulnerable to a sudden shock than advanced industrialized countries 

and also require a more costly process o f recovery in re la tive  terms.

In thiB f ie ld , a specific South-South solidarity scheme might well serve 

as a starting point for triggering the world community e ffo r t  which is 

called for.

The third area in which the UNITAD scenarios bring out sharp conclusions 

is  the trade o f manufactures. In order to evaluate the impact of the message, 

i t  seems essential to follow step by step the main arguments.

( i )  Following телу authors, and ir. particular the conclusions o f the 

" Interfutures team"-^{ i t  is  assumed that developed countries have now

1J Published by OECD.
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entered a new era o f re la tive ly  slow progress o f productivity and growth. 

These analyses, based on socio logica l, technico-scientific and p o lit ica l 

considerations, or a mix o f these, re fe r  to the long run beyond the 

stab ilization  schemes now under way. An essential issue is  therefore 

the assessment o f the implications o f th is radical change on the world 

trade equilibrium at large, and on developing countries in particular.

The low exogenous growth rates assigned to market developed countries 

in the UNITAD scenarios, from 3 per cent to  3*3 per cent, as compared- 

to the 4.5 per cent found in 1963- 75* is  meant to reveal these implications, 

even i f  they are considered over-pessimistic.

( i i )  The second p il la r  o f the demonstration is  the time duration of 

the industrialization process in developing countries and itB implications 

in terms of market power. There are obvious differences from one country 

to another but the magnitude of the problem can be perceived from a variety 

of indicators, such as the re la tive  size o f the manufacturing value-added, 

as a percentage of GDP, in the UNITAD scenarios fo r 1990: around 22$ as

an average fo r developing countries as a whole, compared with the pre- 

recession figures in developed countries: 25$ fo r  North America, 33$ for

Western Europe and 32$ for Japan. Using the 6ame yardstick, the road to 

industrialization w ill s t i l l  be very long in 1990 for Tropical A frica  (l3 $ )i 

South Asia (l6 $ ), West Asia (19$); Latin America (26$) and East Asia (27$) 

should aim at keeping at least the same ra tio  in further GDP growth.

( i i i )  The main lesson of the UNITAD scenarios is that, as long as 

regional markets remain fragmented, there w ill  be a strong tendency 

towards increased trade dependency o f the South in manufactures, but 

South-South economic co-operation appears to be a powerful means o f 

reverting this tendency. In a nutshell, fragmented markets in the 

South w ill tend to decrease the se lf-su ffic iency  ratio  fo r manufacturing 

from 74$ in 1975 down to b0$ in 1990, in spite of a growth rate o f 

manufacturing valued added around 7$ in the more optimistic scenario.

In terms of trade balance, the same scenario indicates an overall 

d e fic it  for manufactures as a whole (food excluded) amounting to 11.6 

per cent of the GNP o f the South in 1990 (10.2 per cent in 1975). The 

d e fic it  in manufactures can be traced to their high import e la s t ic it ie s  

(food excluded), i .e .  1.33 per cent re la tive  to GDP in volume terms 

(1.40 in current prices). Such is the hunger fo r manufactures imports 

in the course o f the industrialization process that exports cannot 

catch up with them in a South-North oriented trade with a sluggish 

northern economy, in spite of the generous assumptions on the penetration



o f exportB into developed market^-'. Un the other hand, integrated 

regional markets in the fie ld  o f machinery and equipment alone 

(admittedly a large area) can reduce by y jfo  and probably more the 

overall trade d e fic it  in manufacturée, and increase the self-su ffic iency 

rate in manufactures up to 77^. The merit o f the UNITAD scenarios, i f  

ary, is  to illu stra te  the enormous magnitude o f potential gains to be 

expected from South-South co-operation, without neglecting, altogether, 

the polic ies to improve North-South balances o f manufactures.

( i v )  To achieve such results, i t  would not be su ffic ien t for 

governments to establish free trade areas for machinery and equipment 

among neighbouring countries, but action would be required to curb 

res tr ic tive  trade practices o f world o ligopolies and ensure an equitable 

share of industrialization benefits between more industrialized and less 

industrialized countries o f the same region. A6 was perceived by the 

1975 UNIDO Lima Conference, the small share o f manufacturing value-added 

o f ^ rk e t  developing countries in the >rorld manufacturing value-added 

(8% m the mid seventies, 129° in 1990 according to the UNITAD scenarios) 

can be interpreted in terms of a weak market power. Market integration 

provides the means to achieve the required market s ize , but i t  ca lls  fo r specific 

polic ies to counterbalance the influence o f oligopoles and monopoles 

dominating international trade and orienting the allocation o f investment 

in major fie ld s . To quote a recent UNCTAD publicatiorr^"possibly 30-40 

per cent of a ll international trade is  on an in tra-fiim  or related-party 

basis [ i . e .  transnational private corporations], another 30 per cent is 

lik e ly  to constitute state trading, a f.nrther share of international 

trade is  captive in natu re...". Two conclusions emerge: " i t  is  apparent

that the concept o f a free ly  competitive international trading market i6 

illu sory" and "the barriers to new entrants in the international trade 

market are formidable and could well be growing greater, especially as 

a result of concentration of market power...". In view of these 

impressive obstacles, rapid progress towards South-South co-operation 

appears a6 a major challenge for the world community at large, worth 

mobilizing the energies at the international, regional and subregional 

leve ls .

(v )  The extension o f the market fo r  manufactures should not be sought 

only through co-operative arrangements among neighbouring countries but 

also inside each countxy through the harmonious development of urban and

1/

1/ The annual growth rate o f exports 
appears to be 12.1 per cent in the

7 j 10.3 per cent in 1973 prices.
U  UNCTAD/ST/MD2S.

o f manufactures from the South 
scenario.
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rural areas. In th is respect, the analysis o f employment figures of the 

scenarios showed the small impact o f overall GNP growth and o f industrial 

growth or. rural unemployment (which should actually be interpreted in terms 

o f underemployment). The problem is  acute in Tropical A frica, South Asia 

and East Asia, where lOfc or more o f the population is  liv in g  in rural areas, 

and also in large parts of Latin America, North Africa and Vest Asia. This 

raises two related problems, i . e .  the development o f agriculture, already 

mentioned, and that o f rural industries. I t  should be observed that the 

agricultural growth process was achieved in a l l  scenarios without changes 

in land distribution nor in technology. In other words, the bulk of the 

additional output was produced by large farms or plantations with ''modem 

technology", i .e .  with a high capital-labour ra tio , and costly inputs of 

fe r t i l iz e r s .  The employment e ffe c t ,  as was seen, was naturally minor, 

leaving more than two hundred m illion  people unemployed fo r  the South 

as a whole. The struggle against poverty in rural areas as well as a 

sustained growth o f internal markets therefor»» point to the same direction, 

i .e .  special po lic ies and programmes to raise the standard o f liv in g  of 

small and medium farmers. This should be completed by the development 

uf rural industry which can both improve the average productivity and 

income in rural areas and foster productivity progress in agriculture 

i t s e l f .  Beyond the obvious social benefits o f such po lic ies, the experience 

of several countries is  most convincing in demonstrating the long-term 

impact a balanced industrial development may have on further growth: in

b r ie f, a large food industry and consumption goods industry sector provide 

the market required to develop a number o f capital goods and intermediary 

products, thus ¿voiding the d i f f ic u lt  search fo r  a sizeable export component 

fo r infant industries.

The international side o f tuch domestic po lic ies  are multifold.

One of them is that food aid, useful as i t  should be in emergency situations

on the humanitarian side, ca lls  for parallel and sustained international action to

a llev ia te  the financing burden o f costly and time consuming plans for

rural development. The integration of rural and urban economies, in

turn, offers a large area fo r financial co-cperation, especially with

regard to costly infrastructure network. Perhaps the fast technology

progress in decentralized energy sources (biomass, solar) or in modem

telecommunication framework (s a t e l l i t e )  would pexmit, i f  made available

to developing countries, to delay, or even to avoid, t ’ e early development

of same national wide infrastructure networks. More generally, the doubling



o f OLA tc leapt developed countries, as recommended ty the 1981 Paris 

Conference might act as a catalyst in accelerating the pace o f rural 

development ir. th is group o f countries.

This b r ie f review o f major long-term development issues cannot be 

concluded without turning attention tc the international financial p''hlem, 

which appears both as an immediate and as a long-term challenge fo r  th~ 

world community. I t  is  not relevant here to elaborate on the magnitude 

o f present indebtedness^which is  outside the scope o f this Etudy. However, 

as was well perceived by the Brandt Caranission, the present d iff ic u lt ie s  in 

the recycling o f short-term balances o f capital surplus countries ca ll for 

ar. imaginative solution to take into account long-term development requirements 

The simplified treatment of the debt problem in the UNITAD scenarios appears 

quite su ffic ien t to demonstrate the pervasiveness o f financial requirements 

o f industria lizing countries over the next decades and the need fo r the 

world financial system to find a response commensurate to the dimension 

o f the development process, whether in the agricu ltural, the energy or the 

manufacturing sectors. The it  rovement o f the monetary ano financial world 

system cannot therefore hut loom large in forthcoming negotiations on a 

North-South so lidarity  framework.

1J According to the President o f the IBRD: "In 1970, the debt owed to
private lenders try developing countries amounted to only 45$ o f the 
to ta l. By I960, the percentage had burgeoned to 65$: $284 b illion
out of $J49 b ill io n " , l j  January 198?, Press Release.



PART IV: SUGGESTIONS FOR FURTHER VCPJC

In the preceding two chapters, an / .«apt has been made to convey a 

f ir s t  ideaof the model and its  scope fo r  policy application. Given the 

obvious lim its o f space, both the description o f the model and the results 

o f the two scenarios have been kept to a s tr ic t  miniaua, while reference 

has been Bade to the relevant lite ra tu re . However condensed previous 

discussion nay have been, i t  should be su ffic ien t to illu stra te the aerits  

and the lim itations oi such an exercise.

The project was reviewed and evaluated by an international forum of 

experts, convc.i-jd by UNIDO in Jure 1981 on behalf c f the sponsoring agencies, 

and some or their conclusions are o f general in terest.

In general, fo r example, i t  was acknowledged by the group o f experts 

that the UNITAD system was an e ff ic ie n t  tool fo r  exploring institutional 

and structural transformations associated with the new international 

economic order and alternative development strategies. Cements were made 

on the nature and role o f prices, the equilibrium mechanisms between the 

savings-investment and payment gaps, the treatment o f technology and the 

import functions.

The time treatment in the economic dynamics o f the system was c r it ic ized  and 

i t  W36 recommended that more flex ib le  time paths should be introduced in 

the equations involving stocks (essen tia lly  physical capital and financial 

capital f lo t s ) ,  instead o f the linear or exponential trends assumed so fa r.

Another criticism  referred to the operation o f the aodel as a man-machine 

system, with GDP fixed as a target. As shown in part I above, the manipulation 

of the system is admittedly a cumbersome procedure, which should be simplified 

and made more fle x ib le . In particular, the experts xeconended that the 

system should be completed so as to generate a growth rate, given the trade 

gap, or to generate the technology and trade p&raaeters compatible with given 

growth rates and trade gaps.

Additional issues w»re suggested by some experts fo r  future consideration, 

in particular the economic influence o f transnational corporations ( in  so fa r  

as this -an be done in a macro—economic model) , the impact o f disarmament 

polic ies and the environmental implications o f new world industrial structures.

The sponsoring agencies, on the other hand, had in mind the exploration 

o f a spectrum o f issues within the system as i t  stood. A UNIDO project along 

those lines* i t  was noted, was actually under tray. I t  included, essen tia lly .
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two broad themes: economic co-operation among developing countries; and a

growth process oriented more towards the internal carte t ,  with appropriate 

technologier in seme sectors.

The qystem aight then be used to explore conditions fo r  a sustained 

growth o f the South by any combination o f those po lic ies; a variety o f 

scenarios might be generated, depending on the assumpt? :aa Bade regarding 

future trends in the developed countries and the decisions o f the world 

community on ¿he international environment. In that respect, leaving' 

aside a continuation o f the current trends, which, i t  was 6een, would be 

conducive to increased misexy and inequity and would seriously a ffec t 

low-income regions, the follow ing two main fam ilies o f assumptions would 

be worth exploring:

(a ) A progressive promotion o f a new international division o f labour, 

implying a strong adjustment on the part o f industrialized countries, and 

in particular industrial redeployment, with a further lib era liza tion  of 

trade and adequate financial structures;

(b ) A more imaginative world pattern, encouraging co llective  s e lf-  

reliance among developing countries and ca lling  at the same time fo r  a 

deep restructuring of developed countries so as to reduce the waste of 

natural resources at the world le v e l. Such an international order, more 

respectful o f alternative development strategies, could he combined, in 

some regions, with internal po lic ies  along the lines of the "unified 

approach to economic and social developsient" suggested in the text

o f the International Development Strategy — in other words, oriented 

towards maximum employment and active participation o f the whole population.

Lastly, the qystem could also be used to explore the future development 

o f one specific  region, in co-operation with the regional and subregional 

economic organizations concerned. In that case, the information supplied 

by the system on the world environment and the linkage between that specific  

region and otbei regions should be matched with disaggregated studies or 

models, among subregions or countries, conducted by the regional organizations 

concerned. Some projects o f that type were actually suggested by the group 

o f experts.
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ANNEX 1 .  C l a s s i f i c a t i o n s

ANNEX 1 . 1

1 . G e o g r a p h i c a l  breakdown 

D e v e lo p e d  r e g i o n s  f J D )

( r  s p a c e )

D e v e lo p in g  r e g i o n s  (DG)

(1 ) (NA) N orth  A m erica ( 6 ) (LA) L a t i n  A m erica
( 2 ) (WE) W estern  Europe ( 7 ) (TA) A f r i c a  ( S o u t h  S a h a r a )
( 3 ) (EE) CPE, E u rope ( 8 ) (NE) N o rth  A f r i c a  and West A s i a
( ¡ 0 ( J P ) J a p a n ( 9 ) ( IN )  I n d ia n  S u b c o n t in e n t
( 5 ) (OD) O th er  D ev e lo e p d ( 1 0 ) (AS) E a s t  and S o t h e a s t  A s i a

(1 1 ) (OA) CPE, A s i a

R e g io n s  a r e  g e o g r a p h i c a l  e n t i t i e s .  T u rk ey  and Y u g o s l a v i a  a r e  in c l u d e d  in  
E u ro p ean  m a rk e t  eco n o m ies  (WE) a s  i n  ECE s t u d i e s .  The "O th e r  D e v e lo p e d "  
r e g i o n s  i n c l u d e  A u s t r a l i a ,  New Z e a la n d  and S o u th  A f r i c a .  The P a c i f i c  I s l a n d s ,  
e x c e p t  H a w a i i ,  a r e  a t t a c h e d  t o  E a s t  and S o u t h - E a s t  A s i a ,  w hich a l s o  i n c l u d e s  
T h a i l a n d ,  M a l a y s i a ,  S i n g a p o r e ,  I n d o n e s i a  and E a s t - A s i a n  c o u n t r i e s .

ANNEX 1 . 2
, t  V

T ra d e  s e c t o r s  ( I  s p a c e )

1 .  A g r i c u l t u r a l  p r o d u c t s

2 .  N o n - a g r i c u l t u r a l  raw m a t e r i a l s  

3 •  E n e rg y

»*. I n t e r m e d i a t e  p r o d u c t s

5 .  Consumer n o n - d u r a b l e s

6 .  Equipm ent

7 .  Consumer d u r a b l e s

SITC Number (R e v .  1 )

0 ,  1 ,  2 ( e x c l .  2 5 1 ,  266 , 2 7 , 2 8 ) ,  h

2 7 ,  28 ( e x c l .  286)

2 8 6 ,  3 ,  5 1 5 ,  688

2 5 1 ,  266 , 5 ( e x c l .  5 1 5 ,  5»*, 5 5 ) ,  6 l ,  
6 2 1 , 63 , 51*1 , 6 5 , 66 ( e x c l .  665 , 6 6 6 ) ,  
6 7 ,  68 ( e x c l .  6 8 8 ) ,  6 9 1 , 6 9 2 ,  6 9 3 ,
6 9 b ,  698 , 8 l

5»*, 5 5 ,  62 ( e x c l .  6 2 1 ) ,  6U2 , 665 , b 6 6 ,  
696 , 8U , 85 , 89 ( e x c l .  8 9 1 , 8 o 6 ,  8 9 7 )

6 9 5 ,  7 1 ,  72 ( e x c l .  72»*, 7 2 5 ) ,  7 3 ,  861

667 , 6 9 7 ,  72»*, 7 2 5 ,  82 , 83 , 86 
( e x c l .  8 6 l ) ,  8 9 1 , 896, 8 9 7 ,  9

ANNEX 1 . 3

P r o d u c in g  s e c t o r s  (1 ^  s p a c e )

( 1 )  A g r i c u l t u r e  ( I S I C  1 ,  3132 )
( 2 )  A g r i - f o o d  p r o c e s s i n g  ( I S I C  3 1 1 /3 /» * )
( 3 )  E n e rg y  ( I S I C  2 1 0 ,  2 2 0 ,  3 5 3 /» * ,  »*10/»*20)
(»*) B a s i c  p r o d u c t s  ( I S I C  2 3 0 ,  2 9 0 ,  3 7 1 / 2 ,  3»*1, 3 5 1 / 2 ,  3 6 1 / 2 / 9 )
( 5 )  L i g h t  i n d u s t r y  ( I S I C  3 2 1 / 2 / 3 / » * ,  2 3 1 / 2 ,  3»*2> 3 5 5 / 6 ,  38I )
( 6 )  C a p i t a l  go o d s  i n d u s t r y  ( I S I C  3 8 2 / 3 A / 5 ,  390)
( 7 )  C o n s t r u c t i o n  ( I S I C  5)
(8 )  S e r v i c e s  ( I S I C  6 ,  7 ,  8 ,  9 )



ANNEX l.¿

U tiliz in g  sectors ( l q space)

( l )  Agriculture (see I ^ ( l ) )  
i 2; Agri-Food processing ( i ^ i2 )) 
i 3) O il extraction (ISIC 220)
(4 ) U t i l i t ie s  (ISIC 4)
( 5)  Coal aining (ISIC  210)
(6 ) Other mining (ISIC 230, 290)
(7 ; O il re fin eries  and coal products (ISIC 353/4)

¡41, 351/2 , 361/2/9)

ANNEX 1.5

Private consumption categories ( I е space)

( f o r  de fin ition , see Yearbook o f National Accounts)

1) Food, Beverages, Tobacco
2) Clothing and footwear
3) Gross rent, fuel and power
4) Furniture, furnishing an I household

( 5)  Medical care and health

education end cultural
equipment and т  :rtim services

(в ' Miscellaneous goods and
services
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ABNEX 1 (contin -d)

SU№iKY ABALYTICAL EXPRESSION OF THE ÏÏBITAD MODEL

Preamble: I t  is  as Busied here +hat only one c lass ifica tion  is  used fo r
goods art servicesby production, u tilisa tion , trade, consumption 
sectors.

1. Interregional equations

1.1 Trade commodities category 

Ex£U )  = sT * 11^(11)

. EX,p (resp. i y )  is  the vector, the components o f

which are the exports (resp. imports) of category T 
fo r  the 11 regions.

. ŝ , is  the trade share matrix fo r  category T.

PD5T(11)= y  * PEX ^ll)

. PIUp (resp. PEX̂ ,) is  the vector, the components of

which are the prices of imports (resp. exports) of 
category T for the eleven regions.

. b̂ , is  the transposed matrix o f s^.

1.2 Capital flows

ODA(ll) = [ t f - ( l l )  «  od a (ll) -  o d a (l l ) ]  * GDFC(ll)

. ODA(ll) is  the vector of the o f f ic ia l  development 
aids received (>0) or given (<0 ).

. <T(11) is  the column vector of percentages o f the 
to ta l ODA received.

. od a (ll) (o d a ( l l ) )  is  the row vector (diagonal matrix) 
o f the percentage o f GDPC given as ODA.

. CDPC(ll) is die column vector o f the gross domestic product 
at current price.

MCAP( 11 )= [ j > ( l l )  * xcap fll) -  x c a p (l l ) ] i

. This is  a symetric equation o f the precedent one 
fo r the export, import o f capital.

. i  is  a vector o f 1.

. xcap (ll) is  the row vector o f capital export by region.
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ODEB(li)= f  [odeb_ls ( l l ) ,  MCAP(ll), mcap_15( l l ) ]

. ODEB ¿a the vector o f outstanding debt.

MDrr(ll)= f  [0 D E :(ll )t MCAP(ll), BACOSE(ll)]

. M lirr (ll) is  the vector o f the interests paid (>0) or 
received (cO ).

. BAGOSE is  the trade balance o f goods and services.

Regional equations

2.1 Employment and investment

LP (. ) = f  ( iv y ( . ) f cap le (. ) ,  t , . . . )

. LP (.) is  the productivity vector by sector

. iv y ( . )  is  the vector o f the value-added 
coe ffic ien t.

. cap le (.) is  the vector o f the capital-labour ra tio .

. For agriculture, services and construction sectors, 
the treatment d iffe rs  according to the region.
The productivity is  a function of employment gap.

LD(-) = V A ( . )/ L F ( . )

. LD(.) is  the employment by sector

. VA (.) is  the value-added by sector

LSX(. )  = wax * prr

. LSX(.) stands fo r  labour supply of the Xth category 
(ru le  urban, male rural, female urban, female ru ra l).

. wax is  the working age population of the Xth category.

. prx is  the participation rate o f the Xth category.

LABGAPX > LSX -  LDX

. LABGAPX is  the labour gap fo r category X.

. LDX is  the distribution o f LD (.) in the Xth category.

CA?(.) * cap le (.) * LD(.)

. CAP(. )  is  the gross capital at the target year, 
which fo r  agriculture could be increased to account 
fo r  land extension cost and cropping intensity 
variation cost.
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I

IH (.) = f  ( i r _ 15( . )  , CAP(.) )

. IK (. )  is  the investment requirement vector.

. i r  ^  is  the ease vector at tbe base /ear.

. This function has been developed under the 
hypothesis o f an exponential variation o f 
the investment requirements.

GCF(.) = bmi * IR (. )

. GCF is  the vector o f the gross capital function 
in the c lass ifica tion  by production *»ctors.

. bmi is  a transfer matrix.

2.2 Imports

М *(.) = f  ( V A (.), GCF( . ) ,  MV A, GDP, Pop* ay, dut)

. M *(.) is  the vector o f imports by categories.

. MVA is  the manufacturing value-added.

. Рораоу is  a parameter which determines tbe degree 
o f co-operation among countries inside the region.

. dut is  a trade barrier co e ffic ien t.

2.5 Incase distribution and private/public consumption

SAVING = f  (NDIG, NDIHX, GDIE)

. SAVING is  to ta l savings (national concept).

. NDIG is  to ta l government .income (national concept).

. NDIHX is  household income by category (national concept) 

. GDIE is  enterprise income (national concept).
BACOSE «  EXPC(. )  -  IMPC(.)

. EXPC a’"_ '-'iPC are exports and imports at current 
prices.

SAVING * GFCC(.) ♦ BAGOSE ♦ net factor payment + ODA

. GFCC is the gross capital formation at current 
prices.

(NDIG, NDIHX, GDIE) »  f  (AT,PHA, GDFC, OfA, MINT)

. ALPHA is an endogenous parameter which is  
determined by the precedent equations.

In conclusion, income distribution is  fixed in euch a 
the two equations defining savings aie sa tis fied , and 
is  equality between expenditures and resource•«

way that 
that there
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GCCD = GDPC * |3 [Exp. rent]

nt at. GCCD ie  to ta l consumption o f the gove 
current price6.

. Exp. rent is  the income accruing from exogenous export price.

CPCL'X = (a  + b KDIHX / popx) * popx

. CPCUX ie  the to ta l consumption o f household o f 
category X.

. popx is  tb? to ta l population o f category X.

GC(. )  = g c ( . )  * GCCD

. GC ie the government consumption by sectors.

. g c ( . )  iB tlv; structure o f this consumption by 
sector

CPC(.) = f  (CPCDX, FDD(. ) )

. CFC(. )  is  the to ta l household consumption by 
sector

. FDD(.) is  the vector o f domestic prices.

2.4 Price evaluations

FVA(. )  = f  ( ALFHA, pv, pnv)

. FVA(.) is  the value-added price vector.

. pv is the index o f wage price.

. pnv is  the index o f non-vage price.

FG0(.) ( I  -  A ' ) " 1 * FVA(.) * ( I  -  A ' ) i

. RIO is  gross output price vector dual o f 
value-added price vector.

. i  is  column vector o f 1.

. A is  I/O coe ffic ien t matrix.

« ( - )  -  * * • >  *

This equation leads to the equalities between expenditures 
and resources at current and at fixed prices.

2.5 Input output results

FD(.) - GC( . )  ■» CPC(.) ♦ GFC(. )  + EXP(.) -  W P (.)

. FD(.) is  the fina l demand vector.
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GO(.) = (1 - A ) ' 1 * FD(.)

. GO(.) iB the gross output rector.

VA( . )  = ( I -  A *) i * C0( . )

2.6 I/O matrix generatic

The input/output matrix which is  in th is model changes 
according to several rules:

A ^ . )  = f  (Ao( . ) t GDP, pop)

. A ( . )  is  the in it ia l  matrix o

. A^(.) is  the fina i I/O matrix.

. This regression equation defines 
the I/O coe ffic ien ts  in rela tion  to GDP per capita.

A2( . )  = u A jt . )  + ( l  -  u) An( . )

. u = f  [cap le(n ) / c a p le (. ) ]

. A^ (.) i6 a weighted average of matrix A^ (.) and 

a target matrix A^(. ) .

. The weight u is  a function of the ra tio  of the two
values of caple associated with matrices A ( . )  andn
A j ( . )  respectively.

Thus A^(. )  w ill tend towards A^(. )  insofar as cap le(. )  

is  close to caple(n^.

*  * *
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ANNEX ?

FLOWCHARTS FOR THE REGIONAL MODELS 

(MARKET ECGNCMIES)

Contenta

Flowchart I : The Global Model

Flowchart I I : Regional Model

Flowchart I I I :  Final Demand Module

Flowchart IV: Employment and Investment Module (including Agriculture fo r 
DD Regions only)

Flowchart V: Agriculture Module: DG Regions

Flowchart VI: Incase Distribution, Saving, Private and Public Consumption 
Module

Flowchart V II: Final Demand Price Module

Flowchart V II I :  Import Module

Flowchart IX: Input-Output Module (I/O Matrix)

Flowchart X: Gross Output Module

Flowchart XI: Vorld Financial Module

Flowchart XII: Balancing Module
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Flowchart II: REGIONAL MODEL
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Flow chart V; iCRICOUPHE MODULE: DC BEG I  OSS



flowchart TI: IUCCHE CISTRIBOTIOK. SATUC. 
Ш ТАТЕ AUD POBLIC ССИБРКРПОИ MODULE
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Flowchart TII: PIHAL DEMIHD RtlCE MODPLF

* ' I*port* QMd by Sector*includes intermediate imported inputs of tbs corresponding 
column of the I/O aatrix and excludes imported inputs of the corresponding row 
(except diagonal figure);

**'Final Domestic Demand' (FDD) includes exports.



112

Flow chart TUI: IMPORT MODULE
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Flow chart IX : OTOT/OOTPJT MODULE С I/O KATMJQ

* let 1 of technological coefficients: no significant tiae or erosa—country 
regressione ere available;

* set 2 of technological coefficients: significant tiae or cross-country 
regressione are available.
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flow ch art X II: BALAHCHC HOPPLE
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ANNEX 2 

(continued)

TT/MffBAlw»S KB THE HBGICKAL MODELS 

(CEFTHALU FLAMED ECOWCMES. BBDg)

Contenta

Flowchart XIII: Investment Module, Eastern Europe

Flowchart XIV: Etoplqyment Module, Eastern Europe



-  U S  -

Flowchart m i : INVESTMENT MOBCLE. EASTEBN ЕПИОГЕ
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Flow chart X IV : EKPLOTMEST MODULE. EASTER» EUROPE
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ANNEX 3

THE AGRICULTURAL SUB-SYSTEM2'/

In the economic lite ra tu re  o f the 1950's and 1960's the ro le  of 

agriculture in development was seen as secondary, in the sense that 

i t s  functions were considered complementary to those o f the industria l- 

modem sector. The la tte r  was thought to represent the main sector o f 

accumulation and growth. Subsequent theoretical investigation and the 

very disappointing performance o f agriculture in most developing countries 

during the last two decades in development should be rad ica lly  reexamined^ 

Erratic and inegalitarian  growth, persistence o f malnutrition, periodic 

famines, slow growth of agricu ltural incomes, together with increased 

food dependence from abroad, have continued to a ffe c t , although with 

d ifferen t in tensities , a large number o f developing countries, especia lly  

in A frica  and South-East Asia. The figures o f Table 3.1, in fa c t , show 

that with the exception o f the Centrally Planned Economies o f Asia and 

o f the Vest Asian countries, agriculture and food output per capita have 

increased at low or negative rates.

Table 3.1: Annual growth rates o f agricu ltural
output per capita (in  per cent)

Region*

Agricu ltural gross 
output per capita

Food output 
per capita

1960-65 
to 1970

1970
1976

1961-65 
to 1970

1970
1976

L. America 0.2 O.l 0.8 0.5
A frica 0.2 -1.5 0.1 -1.4
West Asia 0.4 1.1 0.3 ' 1.4
Far East 0.8 0.1 0.9 0.2
CPE, Asia 1.0 0.7 0.9 0.6

Source: PAO, Fourth World Food Survey, Rome, 1977*

*  These regions only broadly coincide with those defined in UNITAD.

a/ This section summarizes and updates the paper "In stitu tiona l and Technical 
Factors in Agriculture: Evidence fo r  Selected Developing Countries"
(by G.A. Comia), July I960, submitted to the ACC Working Group o f the 
Task Force on Long-Term Development Objectives, 

b/ The UN Committee on Development Planning, under the chairmanship of 
Tinbergen, recognised the need fo r  such a reexamination already in 
the 1960's.
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However, the situation is  substantially worse than highlighted by 

these overall tendencies. Indeed, the in it ia l  conditions from which the 

low growth has been taking place were already quite d istressing. In most 

developing countries average per capita food supply was conspicuously lower 

than requirements, while food consumption was trad itiona lly  very skewed. 

Now, recent investigation has shown that such inequality would appear 

to have increased even in countries experiencing re la t iv e ly  rapid 

agricultural growth. Thus, the combined e ffe c t  o f low starting points, 

slow or negative growth o f food output per capita, and the worsening o f 

th*i d istribution o f income and food consumption explain how the number o f 

people with a defic ien t food intake has increased, and how famine threat 

continues to hang on many countries.

Quite evidently, slow and inegalitarian  agricu ltural performance 

has been accompanied by a very slow growth o f agricu ltural incomes, rural 

wages and small farmers incomes in particular. This tendency has often 

been reinforced by a deterioration o f the internal terms o f trade. Besides 

ob liging many peoples to  go by with empty stomachs, such a situation  has 

contributed, in many instances, to  reduce e ffe c t iv e  demand and, thus, to 

keep domestic industrial output low. I t  is  now widely acknowledged 

that at the early stages o f development, the ro le  o f agriculture in 

overall growth is  determinant and that a sustained industria lization  

process can hardly take place unless a v iab le , surplus-generating 

agriculture has been created. As the Chinese say, agriculture is  the 

foundation, and industry the leading sector. I f  the foundations are 

weak -  to continue the analogy • industry collapses. S im ilarly, the 

growth o f agriculture is  very much conditioned by the supply o f key 

industrial inputs.

Economic theory and empirical investigation have, by now, showed 

how s tr ic t ly  interwoven are the growth o f the two sectors. I t  is  customary 

to  summarize the major interplays o f industry and agriculture in the 

follow ing way:

( l )  Food and agricu ltural raw materials are supplied to the other

expanding sectors o f  the economy, usually industry and services. 

Were this flow  to  be in su ffic ien t or irregu lar, industria liza tion  

would be lik e ly  to be jeopardized by in fla tion  p ro fit  squeeze, 

increasing wages, declin ing domestic demand fo r  manufactures 

and labour unrest.



(2 ) Part o f rural cash incomes are spent fo r  the purchase o f industria l 

. products. For several reasons (see policy conclusions o f

comprehensive scenarios) the growth o f industry cannot take place 

exc lu s ive ly  v ia  the growth o f export markets. Hence, in  developing 

countries, a conditio  sine qua non fo r  sustained indu stria l growth 

is  the growth o f the domestic market, through the increase and 

fa i r  d istribu tion  o f agricu ltu ra l incomes.

( 3)  Particu larly  fo r  those economies without a 'r e n t ' sector, such 

as gold or o i l  mining, agricu lture has to carry the weight o f 

generating in ves tib le  surplus, at least at the early  stages o f 

development. Indeed, the multiform squeeze o f agricu ltu re has 

permitted the accumulation o f cap ita l in industry in many o f 

today's developed countries. A weak, stagnating and feudal 

agricu lture cannot carry that weight. Мацу consider, th ere fore , 

that only rapid and diffused growth o f agricu lture can generate 

the necessary surplus to be used fo r  cap ita l accumulation in 

industry.

( 4) The gradual modernization o f agricu lture en ta ils  a continuous

flow  o f inputs orig ina tin g  in industry, such as cement, f e r t i l i z e r s ,  

pestic ides, more or less simple farming implements, pumps and, 

when mechanization sets in , tractors , trucks, e tc . Two broad 

industries are responsible fo r  the supply o f such items, i . e  

the equipment-good and the basic-product sectors. Their growth 

ie  therefore to  be considered essentia l i f  agricu ltu re has to 

take o f f .  Unfortunately, however, many developing countries are 

dependent in these sectors on the vagaries o f fo re ign  trade.

So, although there is  nowadays a large consensus on the need fo r  

increasing agricu ltu ra l output while d ras tica lly  improving rural income 

d istribu tion , views and p o lic ie s  d i f f e r  widely on how to  atta in  such 

ob jectives. According to  what could be labelled  'the technocratic op tion ', 

output growth and rural development are la rge ly  a technical problem. More 

land, more inputs, more labour, e tc . ,  should be imputed to  agricu ltu re, 

which would by th is ve iy  fa c t see i t s  output increase s tead ily . According 

to  the opposite view, 'the in s titu tion a l op tion ', the ex is t in g  economic 

and power structure in agricu lture is  the major obstacle to  rural 

development. The provision o f more and improved inputs, i t  is  conceded, 

although necessary, would not be su ffic ien t to ensure a fa s t and ega lita r ian  

growth, capable o f wiping out rural poverty. The increase in the supply



o f inputs should be accompanied, or preceded, by measures assuring broadly 

equal access to land an other productive assets to the rural population.

This could be achieved e ith e r  through land red istribu tion  or through sooe 

type o f c o lle c t iv iz a t io n  o f agricu ltu re. According to th i6 view, the 

experience o f South Korea and Taiwan or o f China prove the fe a s ib i l i t y  o f 

such blueprint in  the two cases hypothesized. Of course, there arc also 

mary other 'op tions ' which combine elements o f  the one and the other in 

various ways and degrees.

Quite ev id en tly , the adoption o f  one instead o f  the other approach 

would have very d iffe ren t consequences in terms o f  benefit from growth, 

as w ell as in  terms o f  the speed o f such growth. In addition , the en tire  

agricu ltu re-industria l relationships and, hence, overa ll growth, would 

l ik e ly  be a ffec ted  in very diverse ways. This is  why, to  the most possible 

extent, an attempt has been made in  the UNITAD system to  model the structure 

and functioning o f agricu lture so as to test a lterna tive  rural development 

p o lic ie s . In particu lar, the model has been devised in  a way so as to 

simulate an input intensive path, as well as the e ffe c ts  on agricu ltu ra l 

growth within a framework o f an ega lita rian  rural development.

T he f o r m a l i z a t i o n  o f  t h e  a g r i c u l t u r a l  s e c t o r

For the reasons indicated in the preceding remarks, the agricu ltu ra l 

sector has been given a d iffe ren t treatment in developing versus developed 

countries. In the la t te r ,  agricu lture does no longer play a predominant 

ro le , neither in production and accumulation nor in d istribu tion  and 

consumption. Hence the production, technology and d istribu tion  aspects 

have been formalized in a simpler way. Agricu ltural f in a l demand is  

fixed  mainly by the le v e l o f domestic food consumption and by trade in 

agricu ltu ra l commodities. Through the Leontief re la tion , the model 

determines jo in t ly  the le v e l o f output and value added to  be produced by 

agricu lture. Once agricu ltu ra l value added is  known, labour productivity

in agriculture is  made dependent on the overa ll le v e l o f productivity o f
c/

the econorry. Indeed, i t  has been observed-'' em pirically that the re la tion

Lj/h = f(VA^/VA)

(w ith I- and L  ̂ and VA and VA^representing overa ll and agricu ltu ra l labour

c/  S e e  T a n i e l i  L u i s a :  " L a b o u r  S c a r c i t i e s  and L a b o u r  R e d u n d a n c i e s  i n  E u r o p e
by 1,1 S'O: an r'.xperiment;-] S t u d y " ,  I ’i p a r t j m e n t o  S t a t i s t i c o  M a t e m a t i c o ,
University di K irenne, 1971.



force and value added) tends to  behave both over time and across countries, 

according to a reasonably uniform pattern.

In the lin ea r case th i6 re la tion  can be transformed as fo llow s:

YA^/L^ = ot* ^VA/L. This re la tion  makes labour productivity in  agricu ltu re 

dependent from the overa ll one. Labour demand can thus be derived by- 

d iv id ing  to ta l value added by labour productivity. Technical conditions o f 

production (land, cropping in ten s ity v inputs, e t c . )  are not made e x p lic it  

in  th is  framework, except by the structure o f the inputs vector in  the 

input/output tab le . Of course, the value o f such vector strongly influences 

the le v e l o f value added as w e ll as the demand fo r  inputs. Investment 

demand is  derived by m ultiplying labour demand by a given capital/labour 

ra tion .

For developing countries, agricu lture has been modeled in grea ter 

d e ta il.  Land -  which is  e x p lic it ly  introduced in to the system -  and other 

resources are distributed tc  three types o f holdings: la rge , medium and

small ( in  A fr ica  the d is tin ction  which has been made is  between subsistence 

holdings and plantation sectors ). The d e fin it ion  o f la rge , e tc . varies 

according to the overa ll degree o f land-scarcity . In Latin America, fo r  

instance, small farms can reach 20 hectares and large farms exceed 200 

hectares, while in South and East Asia, small and medium farming never 

surpass 2 and 10 hectares. Production takes place on each o f the three 

types o f farms according to  d iffe ren t techniques. Indeed, i t  has been 

observed that the inputs o f land, intermediate inputs and cap ita l 

per worker are higher in la rger  holdings, while the opposite is  true 

fo r  labour inputs and cropping in ten s ity . As a resu lt, labour productiv ity  

is  generally higher, and y ie ld s  per hectare lower, on b ig  esta tes . Since 

the d istribu tion  o f land among the three types o f farms i6 kept exogenous 

in the system, i t  is  possible to  reckon the e f fe c ts  o f a lte rn a tive  patterns 

o f d istribu tion  in terms o f land, labour and cap ita l inputs, as w ell as in 

terms o f agricu ltu ra l output and value added. Hence, the model can be used 

to  explore the employment, output and d istribu tiona l e ffe c ts  o f a more 

ega lita rian  agricu ltu ra l growth. The resu lts o f such a process can be 

contrasted with those stra teg ies  emphasizing agricu ltu ra l moaemization 

through a more intensive use o f f e r t i l i z e r s  and machinery.

The e x p lic it  introduction o f production factors also a lloys 

experimentation with d iffe ren t types o f agricu ltu ra l modernization and 

technological transformation. For instance, one may explore the v ia b i l i t y  

o f the "East Arian pattern" (as applied in Japan, Taiwan and China) which



requires an increase in f e r t i l i z e r s ,  labour and land improvement works 

(e .g .  ir r ig a t io n ) versus that o f the "Vestem  pattern", where an increase 

in  intermediate inputs has been accompanied by mass mechanization, increase 

in  the size o f holdings and progressive expulsion o f labour from agricu ltu re .

For developing countries the model also introduces the cropping 

in tensity  (as the ra tio  between harvested and farmed area) as v e i l  as 

the to ta l land supply. Jhe la t t e r  is  equal to the amount o f  arable land 

plus land extension, which should not exceed the maximum fea s ib le  values 

as estimated by FAG. The introduction o f these variables allows the tes tin g  

o f other agricu ltu ra l s tra teg ies  based, where possib le, on the extension o f  

the arable area (as in  Latin America) or on the extension o f the harvested 

area by means o f higher cropping in ten s it ie s . These s tra teg ies , however, 

are not costless. An increase o f the arable area generally requ ires a 

considerable investment -  up to  1975 US$ 2,000-3,000 per hectare -  in 

land clearance and preparation. S im ila rly , an increase in cropping 

in tensity  en ta ils  year-round ir r ig a t io n  and, hence, the execution o f 

works o f canalization , w ell-d igg in g , e tc . Unless these a c t iv i t ie s  are 

carried out through the m obilization o f surplus labour, a strategy o f 

th is  type may require the substantial sh ift  of in vestib le  resources 

towards agricu lture.

The overa ll functioning o f the agricu ltu ra l sub-system in developing 

countries is  s im ilar to that adopted fo r  the developed ones. Agricu ltu ra l 

f in a l demand depends upon domestic food consumption (which, in turn, varies  

according to  the overa ll le v e l o f income and i t s  urban-rural d is tr ib u tion ) 

and upon trade in agricu ltu ra l commodities. Agricu ltural output and value 

added are obtained through the L eon tie f's  inverse re la tion . In the case 

o f  developing regions, as a next step, the share o f value added and output 

to  be produced by each o f the la rge , medium and 6mall farming sectors 

depends upon the proportion o f land allocated (exogenously) to  each o f 

them. In each o f them labour productivity is  dependent on land per 

worker (LN/Wo) ,  cropping in tensity  (C R l), cap ita l per worker (KA/W0) 

and intermediate inputs per worker (GO-VA)WO. The equation reads:

VA/WO = f  [  LN/WO * CRI, KA/W0, (C0-VA)/W0 J.

As noted e a r lie r ,  the exogenous variables o f th is function are d iffe re n t  

in  the la rge , medium and small fam 3. Hence labour p roductiv ity , as w ell 

as the requirements fo r  land, labour, cap ita l and other inputs, w i l l  vary 

considerably fo r  the three d iffe ren t types o f fanning. Tota l p roductiv ity  

and requirements are Obtained by adding up the three sectors. I t  fo llow s 

that fa c to r requirements are considerably a ffected by the exogenous share
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o f land accruing to  each claBs o f fa ros . Labour demand in  agricu ltu re is  

added to  labour demand in rural industries, and the to ta l is  compared with 

rural labour supply. Capital demand is  added to  the demand o f  a l l  other 

sectors o f the economy and compared with to ta l savings. S im ila r ly , to ta l 

land demand is  compared with land supply so a6 to  assess whether the 

strategy envisaged is  plausible or not. An excess demand is  c le a r ly  not 

feas ib le  and the assumption on which i t  is  based should therefore be 

modified.

Results o f the empirical analysi

In the analysis o f these various issues, a number o f  a lte rn a tive  

data sources have been used. The most important is  an unpublished co lle c tion  

o f production data at the farm le v e l ,  provided hy the Faun Management and 

Production Economics Service o f FAO. For 19 developing countries, th is  

source provides farm data concerning owned, operated and harvested area, 

cropping in ten s ity , labour, cap ita l and f e r t i l i z e r  inputs, output, value 

added and others. A ll  developing regions o f the UNIT AD system are 

represented in the sample, which covers 31Ô7 farms a ltogether. These 

data have been used fo r  estim ating the labour productivity functions.

Other sources o f data include the resu lts o f the I960 and 1970 'World 

Census o f A gricu ltu re ' by FAC and 'Agricu lture: Towards 2000’ , recen tly

issued by FAO. They have been used particu larly  fo r  the compilation o f 

the data on land d is tr ibu tion , land use patterns, land supply and cropping 

in ten s itie s . The 'Economic Accounts' and the United Nations document 

PPS/Q1R/5 'Major Economic Indicators Showing H is to rica l Development Trends' 

have been used to cross-check the data on labour, intermediate inputs and 

cap ita l use obtained from the FAO co llec tion  o f farm data. Lastly the 

input/output tables provided by UNIDO were used, as fo r  the other sectors,
£ j

to take care o f intermediate consumption fo r  both developing and developed-7 

regions.

The resu lts o f the analyses concern the tes t o f the farm-size/land- 

y ie ld  re la tion ; the estimation o f labour productivity re la tion s ; the analysis

d/ The resu lts presented here re fe r  only to the developing regions. For 
the developed ones the empirical analysis has consisted so le ly  in the 
estimation o f the parameters o f the functions L .̂/L = a+b VA1/VA. Their 
in terest being lim ited , they have been omitted in th is presentation.

SJ For 1) ■,f: ’.a ll or, the product iv ity  re la tion  wac estimated on data 
,, , , c o n t a i n e d  i n  dorumer.t  I K  / - i l H / 3 .



o f su bstitu tab ility  and/or complementarity among production fa c to rs ; and, 

the compilation o f trend value fo r  the exogenous variab les c f  the 

agricu ltu ra l sector. .The la t t e r  w il l  receive only a b r ie f  mention here.

Concerning the re la tion  between farm-sire and land-yie ld  fo r  the 

15 developing countries, as retained a fte r  debugging the o r ig in a l tapes, 

a number o f indicators have been ranked in ascending order according to 

the size  o f  the farm (measured in hectares). They are: gross output per

hectare (GO/LN), man-days o f work per hectare (MD/LN), intermediate inputs 

(seeds, f e r t i l i z e r s )  per hectare ([GO-VA]/LN), cap ita l per hectare (KA/LN), 

cropping in tensity  (CRINT), gross output per worker (GO/WO) and gross output 

per man-day (GO^ID). When examining these ind icators, a number o f re la tion s  

appear to hold true, with a few exceptions, in  a l l  developing countries in  

the sample. The main find ings are that: a) factors  inputs per unit o f

land (man-days, cropping in ten s ity , intermediate inputs and ca p ita l) are 

inversely related to the s ize  o f the farm; b) y ie ld  per unit o f land, 

measured in output as w e ll as in value added terms, a lso decrease as the 

size o f the farm increases; c ) labour productivity increases as the s ize  

o f  the holding r is e s . Regression analysis has been used to obtain a 

rigorous tes t o f these evident tendencies. For th is  purpose, the fo llow in g  

models have been estimated, fo r  each country, using the o r ig in a l farm data:

a) resources use log  MD/LN = a + b lo g  LN

lo g  KA/LN = a + b lo g  LN 

lo g  (GO/VA)/LN = a + b log LN 

lo g  CRI = a + b lo g  LN

b) land y ie ld  lo g  GO/LN = a + b lo g  LN

c) labour lo g  CO/WO = a + b lo g  IN
productivity lo g  G0/to .  a + „  lo g  u ,

The resu lts o f th is tes t are presented in Table 3*2 h erea fte r, which 

confirms, to a satis factory  extent, the existence o f a negative re la t ion  

between factors use and land-yield  on the one side and farm -size on the 

other, as w ell as a pos itive  re la tion  between farm size and labour 

productivity. The former re la tion , in regions where land is  a scarce 

resource, which is  always true fo r  irr iga ted  land, suggests that small 

farms are soc ia lly  more e f f ic ie n t  than large ones; there fo re , a land 

red istribu tion  would increase to ta l output, besides improving income 

d istribu tion .

The FAO farm data have also been used fo r  the estimation of the 

labout productivity functions o f the system. Such functions, which 

can be derived from an extended Cobb-Douglas, take the fo llow in g  form:
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T a b l e 3 -2 * E lasticity of Output, Kan—d'^ys, Intermediate 
Inputs, Capital ( a l l  per hectare). Cropping Tntens ify  find. 

Labour productivity with respect to*Farm Size

COUNTRY 1 CO/LN KD/LN [ go- va]/ ln ka/ln CRINT GO/WO GO/MD

Barbados - 0.36 - 0 .51 • * « -0.53 - 0 . 22* 0.37 0 . 1 6 * *

Mexico -o.po -0.77 0 .3 2 - 0 .38 0.07 1.07 0.50

Peru * »  * -0.43 • *• • •* - 0 .1 5 0 . 8 0 0.1*7

Ethiopia -0.55 -0.94 -0.30 - 1 .0 0 0 . 15** 0 . 2 6 0.38

Nigeria -0.23 -0.57 -0.18 -0.56 ** * 0.59 0.29

Tanzania -0.47 -0.57 -0.67 -0.95 -0.07 0.27 o.oi**

Uganda -0.74 -0.83 -0.74 -o.59 -0.41 0.15* 0.09

Syria -0.64 -0.71 -0.60 -o.63 -0.17 0 . 2 0 0 . 0 8

Sudan -0.42 -0.43 -0.27 -0.45 ** 0 . 2 8 • « *

Bangladesh * «  « -0.09* -0.44 -0.37 -0.17 0 , 5 8 0 . 1 0 * *

Burma - 0.58 -0.65 - 0 .5 1 -0.44 - 0 . 05* 0 . 1 6 • * «

India -0.18 . -O .52 - 0 .2 5 - 0 .3 2 0.08 0 . 6 l o • U> u>

Nepal - 0 .2 1 -0.23 - 0 . 3 0 - 0 .5 0 -0.17. 0 . 5 0 * « *

Korea - 0 .42* -1.49 -0.73 -1.26 « « * 0.73* 1 . 0 6 *

Thailand «  e » * * **  « -1.08 -0.15 O . b l * « ##

SOURCE Computations of the author; a l l  parameters are s i g n i f i c a t i v e  

at over 90 p e r  cent un le ss  otherwise  s t a t e d ;

• s i g n i f i c a n t  at a level over 80^

* •  s i g n i f i c a n t  at a level over lOfc

* * •  s i g n i f i c a n t  at a level less than lOfL



GO/VO = eA (LN/VO * CRl)a *  (KA/WO)b * ( [G0-YA]/W0)C, 

where the symbols have the same meaning as above. The estimations 

country by country have then been aggregated by means o f  appropriate 

weights so as to obtain the fo llow ing regional estimates:

Table 3.3 Parameters o f the productivity 
function in  agriculture

Const. a b c a+b+c

Latin America 3.4 0.37 0.14 0.44 0.95

Tropical
A frica 3.1 0.34 0.19 . 0.38 0.91

West Asia 2-5 0.20 0.22 0.52 0.94

South Asia 4.0 0.60 0.12 0.30 1.02

East Asia 5.0 0.70 0.10 0.22 1.02

The co e ffic ien t o f the labour force in the equation obtained fo r  

gross output is  the complement to  1 o f the sum (a+b+c). In South and 

East Asia, th is c o e ffic ien t can be taken as equal to  zero , thus suggesting 

a saturation o f manpower in agricu ltural production. Small pos itive  

coe ffic ien ts  obtain fo r  Latin America and West Asia ana a more pos itive  

s ign ifican t c o e ffic ien t fo r  Tropical A fr ica  where manpower is  scarce.

The co e ffic ien t o f cap ita l per worker is  generally low, and the e la s t ic it y  

o f land per worker re la t iv e ly  high, with an obvious re la tion  to  land 

s ca rc ity ^  On the other hand, the e la s t ic ity  o f intermediate inputs per 

worker are more important in land abundant countries, such as those o f 

Latin America, Tropical A fr ica  and some o f  West Asia. Tc sum up, one 

gets a picture where output e la s t ic it ie s  o f each production fa c to r  would 

appear to be related to i t s  re la t iv e  scarc ity .

As a further step in the analysis, the e la s t ic i t ie s  o f the production 

factors obtained, country by country, from the estimation o f the extended 

Cobb-Douglas production function

GO = eA (LN * CR)^ * VO* * Yjf * (GO-Va/  

have been plotted one against the other, to  see i f  any uniform pattern 

ex ists  that would indicate the existence o f re la tion s  o f su bstitu tab ility  

and/or complementarity among the production factors . The 15 e la s t ic it ie s  

o f land (*f) (see Table 3*4) have been plotted against the 15 e la s t ic i t ie s

In th is  respect, the low coeffic ien ts  o f land e la s t ic it y  in West Asia 
are probably re fle c t in g  a mix o f conditions between rain fed and 
irr iga ted  land.



T a b l e  3.4 : Elasticities of the Cobb- 
Douglas production function

C o u n t r y C o n s t a n t LH*CRI M D K A (G 0 - V A )/W0 SUM a/

Barba d o s 1 .7 9 0 .17** 0.52 m*«CO00 0.38 1 . 1 5 ( 0 . 9 0 ) 0 . 6 6
Mexico 3 -5*» 0 .19* 0.26 o.ou*» 0 .2 5 0 . 71» ( 0 . 7 0  ) 0. u 3
Peru 2 . 3 0 0 .5 8 0 . 3 5 0 . 1 1 * * 0 .2 3 1 . 2 7 ( 1 . 1 6 ) 0 . 3 1

E t h i o p i a 0 .7 *» 0.20 0.1.U 0.23 0 .2 5 1.12 0 . 6 3
N i g e r i a 1* .20 0 .5*» 0.18 0.1 1 0 . 1 3 0 . 9 6 0 . 8 0
Ug a n d a U.UO 0 .2 5 • «« 0.22 0.1*» 0.6l 0 . 6 9
T a n z a n i a 1 .9 5 0 .3 8 0.1*0 0.23 0.12 1 . 1 3 0 . 6 3

Sudan 1 . 7 6 0.12 0 . 3 5 0.2 9 0 . 1 9 1 .0 5 0 . 5 0
Syria 2 .2 3 0 .1 5 0.2 8 0.0 9 0 . 5 2 1.01 0 . 6 3

B a n g l a d e s h 5-10 1 . 0 3 o.o3* 0. 1 0 * » ftftft 1.1 6 ( 1 . 0 6 ) 0 .65
Burna -0.6*» • ft* 0 .1*7 0 .1*8 0 .2 7 1.22 0 . 8 2
India 2 .6 7 0.U0 0.28 0 .11* 0.30 1 .0 9 (0 .9 8 ) 0.87
Nepal 3 .9 6 0 .7 1 0 .0 3 ; 0 .2 5 0.06 * * * 1 .0 5 (0 .9 6 ) 0 .7  9

Korea 6.1.2 0.62 ftftft • •• ft ft ft 0.62 0 .2*»
T h a i l a n d 1». 25 0 .73 0.08* ft ft ft 0.26 1 .0 7 (0 .9 9 ) 0 . 8 9

Source: A u t h o r ' s  c o m p u t a t i o n ;
all p a r a m e t e r s  are s i g n i f i c a n t  at o v e r  90? u n l e s s  
o t h e r w i s e  stated;
• s i g n i f i c a n t  at over 3 0?
*• s i g n i f i c a n t  at over 1 0 %
•** significant at less t h a n  705
a/ the fi g u r e  in b r a c k e t s  c o r r e s p o n d  to the sum

of the e l a s t i c i t i e s  w h i c h  are s i g n i f i c a t i v e  
at o v e r  8 o5



o f labour (|5); so have those o f labour (|$) against those o f cap ita l ( g ) .

And la s t ly ,  the e la s t ic i t ie s  o f intermediate inputs (/ ) were analyzed 

with respect to those o f labour (r t ) . The overa ll picture which appears 

to  emerge from th is  analysis indicates that, as could be expected, there 

is  a strong re la tion  of su bstitu tab ility  between land and labour, 

emphasizing the existence and the fe a s ib i l i t y  o f both extensive and 

intensive types o f  agricu ltu re. Labour and cap ita l equipment seem also 

to  be linked -  although less  c lea r ly  -  by a re la tion  o f su b stitu tab ility  

while', on the whole, labour and in^rm ediate inputs appear to be highly 

complementary in production. These broad findings would seem to  suggest 

that, given the present and expected endowement o f production factors in 

agriculture in developing countries, an acceleration  o f mechanization 

would have a labour d isp lacing rather than an output increasing e f fe c t .

One may, therefore, suggest to  fo re s ta ll i t  u n til fu l l  employment is  

achieved. These findings would also appear to substantiate the hypothesis 

that a policy based on a more intensive use o f intermediate inputs would 

be l ik e ly  to produce pos itive  output and employment e f fe c ts .

Two further resu lts o f the analysis are worth mentioning. The f i r s t  

concerns the very small changes in land concentration which appear to have 

occurred between 195  ̂ (on ly  fo r  a few countries) or I960 ( f o r  most countries) 

and 1970. The comparison o f the data provided by the 'World Census o f 

Agricu ltu re ' o f these years show, in fa c t , almost no changes in the 

d istribu tion  o f the operated holdings c la s s ified  by farm s iz e . The 1970 

values, which have also been retained fo r  the trend scenarios o f the model, 

6how the fo llow ing values.

Table 3.9? Per cent d istribu tion  o f land 
by s ize  o f operated holdings

small mediun large

Latin America 6 . 6 2 1 . 6 7 1 . 8

Tropical A frica 84 • 3 1 5 . 7

Vest Asia 2 0 . 0 3 8 . 0 4 2 .0

South Asia 2 0 . 9 4 8 . 2 3 0 . 9

East Asia 3 7 . 0 3 7 . 2 2 5 .8

S o u r c e :  UNiTAD's e s t i m a t e s  on t h e  1 9 7 0  'World  C e n s u s  o f  A g r i c u l t u r e '  d a t a ,  
FAO. The d e f i n i t i o n  o f  1 s m a l l ' , ' m e d i u m ' , ' l a r g e '  i B  t h e  f o l l o w i n g :  

L a t i n  A m e r i c a :  0—20 /  2 0 - 2 C 0  /  2 0 0 - œ
T r o p i c a l  A f r i c a :  m i h o i  r t o r . c e  ( C - I O )  v e r s u s  p l a n t a t i o n s  ( l O - a o  )
V e s t  A s i a :  0- 1.0 /  ÎO-50  / ^ O - gd

S o u t h  A s i a :  0 - 2  t  2 - 1 0  J  1 0 - od

F a s t  t.r - • ?  /  2- a' /  K - od
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Ae one can see, Latin America has poten tia lly  an enormous amount o f 

land which could be red istribu ted . Tropical A fr ica , on the contrary, 

seems to  be characterized by a prevalence o f small subsistence holdings. 

In West Asia and in South Asia there would seem to  be scope fo r  re­

d istribu ting  a certain  amount o f  land fran i^rge to  small holdings.

This seems to  be a l l  the more commendable with reference to  the plans 

fo r  arable land extension made in developing countries.

Table 3*6 shows that only Latin America, Tropical A fr ica  and, to 

a very lim ited  extent East Asia, can count on a possible extension 

o f arable area fo r  increasing output, income and consumption in 

agricu lture. For the countries o f the other regions, other s tra teg ies  

ought to  be adopted.

Table 3.6: Land supply in 1975 and
1990 (m illion  hectares)

Land ava ilab le
in 1975

Possible
extension
between

1975 and 1990

Maximum land 
ava ilab le  

in  1990

Latin America 173 58 231
Tropical A frica 184 34 218

West Asia 73 5 78

South Asia 211 8 219
East Asia 49

__________________
7

_________________
56

Source: 'Agricu lture: Towards 2000', FAO, 1980.



ANNEX 4

1
_ t

THE 5UB-5ÏSTEM UN INCOME DISTRIBUTION, CONSUHFi'ION AND SAVINGS^'

I t  is  now widely acknowledged that, in maiv developing countries, 

past growth f e l l  short o f achieving the target o f  erad icating mass poverty 

owing to grave d istortions inherent to the d istribu tion  o f income. The 

consumption o f essen tia ls (such as food, cloth ing and health products) 

has grown at very moderate rates. Furthermore, when considering the 

various income groups, the picture becomes even more d isconcerting.

Indeed, in maty countries, the share o f the lower d ec iles  in food 

consumption have been declin ing even during periods o f r e la t iv e ly  rapid 

agricu ltural growth. The new approach which is  being fo llo w e d ^  focuses 

on the id en tifica tion  o f socio-economic groups characterized by d iffe ren t 

professional p ro file s  (entrepreneurs, sk illed  and unskilled workers, white 

co lla rs , small fa rcers , landless labourers, urban unemployed, e t c . )  and on 

th e ir  income accounting. Within each industiy, to ta l value added is  

distributed to the various income rec ip ien ts ; assumptions are then made 

on the shape o f the income d istribu tion  within each income group. The 

various distributions are then mapped together in to the o ve ra ll s ize 

d istribu tion  (by percen tiles ) o f household income.

However, such an approach requires an amount o f information which, 

fo r  a model with UNITAD coverage, does simply not e x is t . I t  was therefore 

decided to adopt a somewhat s im p lified  approach which, although avoiding 

the tborry issue o f income accounting fo r  each socio-economic group, s t i l l  

leaves the p oss ib ility  o f simulating the e f fe c ts  o f exogenous changes in 

the d istribution o f income on the le v e l and structure o f private consumption 

and, in d irectly , on the sa tis fac tion  o f some essentia l needs. The system 

also allows fo r  the il lu s tra t io n  o f the basic features o f the functional 

income d istribu tion , as well as the e f fe c ts  o f changes in i t s  structure 

on the to ta l saving ra te.

a/ Th is annex summarizes and updates the paper "Aggregate Consumption
and Consumption Patterns: evidence from tim e-series and cross-sectional
data" (prepared by G.A. Comia, M. C i l l i  and C. J erger ), submitted to 
the meeting o f the ACC Technical Working Croup o f the Task Force on 
Long-Term Development Objectives, Ceneva, 10-11 July 1980. 

b/ See fo r  instance Rodgers Geriy et a l .: " Bachue Ph ilipp ines: Population,
Employment and Inequality” , Saxon House, 1978. See a lso  Adelman, Irma 
and Robincon Sherman: " Income Distribution Policy in Developing Countries,
a case-study fo r  Korea11, Oxford Univercity Prer.c, 1975»
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The form alization o f the income d istribu tion , consumption and
saving sector

V ith in  each industry, value added is  decomposed through two exogenous 

value added co e ffic ien ts  in  labour and cap ita l income. By adding through 

sectors one obtains to ta l labour and to ta l gross cap ita l income. For 

developing countries a d is tin ction  is  made between the urban and the rural 

sectors. The la t t e r  is  equivalent to agricu lture plus a fra c tion  ”m" o f 

non-agricultural a c t iv it ie s  carried out in rural a rea s^  Notice that the 

parameter "m” can be interpreted as a policy instrument by means o f which 

a given balance between rural and urban can be achieved. Hence, fo r  

developing countries, the system generates rural labour income, ru ral 

cap ita l income, urban labour income and urban cap ita l income. For both 

developed and developing countries, the system describes in s titu tion a l 

income transfers: cap ita l income is  distributed between the en terprise,

household and government sectors,, while a l l  labour income accrues to 

households. Government le v ie s  d irect taxes on household and enterprises 

as w ell as ind irect taxes which are considered net o f subsidies to  

production. I t  is  equally assumed that household payments and rece ip ts  

on the socia l security and welfare account balance out.

Once a l l  transfers have taken place, the system generates the net 

disposable income o f government and households (ru ra l and urban fo r  

developing reg ion s ), and the gross ( i . e .  including depreciation ) disposable 

income o f enterprises. The system estimates at th is  point a simple 

keynesian consumption function ( in constant p rices ) fo r  the household 

sector, o f the form PC/TOP = a + b NDIH/POP, where PC, NDIH and POP stand 

fo r  private consumption, household's net disposable income, and to ta l 

population. For the developing regions, th is function has been estimated 

separately fo r  the rural and the urban sector, since i t  is  reasonable 

to expect a d iffe ren t behaviour from them. For government, the system 

estimates a simple consumption function in current prices, i . e .  GC = c<NDIG, 

where GC and NDIG stand fo r  government consumption and net disposable 

income. Enterprises are assumed to  save a l l  th e ir  gross disposable income. 

In th is way the system, characterized by three d iffe ren t saving/consumption 

propensities, determines to ta l consumption (p riva te  and government) and 

to ta l domestic savings ( f o r  developing countries, private consumption and 

household savings are broken down to  rural and urban).

c j  A more elaborate treatment applies to  the regional model fo r  CFE, Asia. 
Attemptr are made to extend thie treatment tó other regions.



Total private consumption and re la t iv e  prices o f consumption 

categories, both endogenous, are the main variab les determining the 

structure o f the household consumption basket, by means o f a simultaneous 

non-linear (o r  lin ea r ) expenditure system (HLES or LES). In symbols 

PC (i) = f(PC , p ( i ) )  where PC, FC (i) and p ( i )  stand fo r  to ta l private 

consumption, private consumption o f item ( i )  and i t s  r e la t iv e  p rice .

The consumption categories are the usual ones adopted in  national 

accounting and in most household expenditures surveys, i . e .  food, cloth ing, 

rent, furn iture, health, transport, education and m iscellaneous^ These 

categories are ve iy  broad and each includes the essen tia ls  as w e ll as 

luxury goods. However, they can be used as a f i r s t  approximation fo r  

assessing the degree o f  sa tis fac tion  o f some basic needs, such as food 

and cloth ing. The structure o f private consumption depends upon the 

hypotheses made about the shape o f the household size  d is tr ibu tion  o f 

income. Indeed, i f  the expenditure system is  o f the non-linear type, 

i . e .  i f  the marginal propensities to  consume o f each category change 

with the le v e l o f overa ll consumption, m odifications in  the s ize  d istribu tion  

o f income en ta il changes in  the structure o f the consumption basket (a  sh ift  

o f income from the top to  the bottom d ec iles , fo r  instance, would be lik e ly  

to  increase the overa ll demand fo r  essen tia ls  while accordingly reducing 

that o f lu xu ries ). The extent to  which a NLES can accurately measure 

changes in the consumption structure is  very much an em pirical matter.

Кацу claim that, at th is  le v e l o f d isaggregation, the changes are 

lik e ly  to be very modest. Furthermore, i t  should be stressed that i f  the 

expenditure system is  o f the lin ea r  type (LES), no numerical changes in 

the consumption basket would derive from a hypothesized income red is tribu tion . 

For the regions where the rural-urban disaggregation has been introduced, 

i t  is  s t i l l  possible to  analyze in th is  case the e f fe c ts  o f  changes in 

the rural-urban d istribu tion  o f manufacturing and serv ice  a c t iv i t ie s  on 

the overa ll saving rate and consumption structure. In pa rticu la r th is  

could be useful fo r  analyzing sane e f fe c ts  o f rural development.

d/ 'P riva te  consumption by functional expenditure' is  transformed in 
'p riva te  consumption by production sector ' by means o f a transition  
matrix. Such a matrix has been bu ilt up fo r  each UNITAD region .
I t  is  supposed to  remain constant over time, a strong hypothesis.
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Bnpirical resu lts

The resu lts o f  the em pirical an a ly s is^  r e fe r  to the saving/consumption 

function and to  the expenditure system. Table 4*1 reports the estimates o f 

the function PC/PCP = (NDIH/POP). For developed countries, the United 

Nations' 'National Accounts' data were used, whereas fo r  developing regions, 

the estimations were carried  out on the basis o f the ILO source. The resu lts 

confirm previous findings fo r  the developed countries. In less  developed 

regions, the resu lts consistently indicate higher consumption propensities 

in  the urban than in the rural sector. Such a phenomenon may be ascribed 

to  the d ifferen ce  in source and s ta b il ity  o f income between the urban 

sector (where wages are predominant) and the rural sector (where s e l f -  

employment incomes are most common). Geographical location  and household 

s ize  would also appear to  have a certain  influence on the observed dualism. 

Another in teres tin g  find ing o f the analysis o f the ILO expenditure surveys 

concerns the shape o f the o ve ra ll saving/consumption function. Indeed, 

the resu lts  o f an extensive s ta t is t ic a l tes t showed no evidence to  support 

the Keynesian assumption o f declin ing marginal propensities to  consume fo r  

r is in g  incomes: at the margin, the propensity to  consume was found to

remain constant in the overwhelming majority o f the cases analyzed. Were 

th is  to  hold true, measures aiming at red istribu ting income could not be 

opposed on grounds that they reduce the saving rate and, th ere fo re , growth.

The empirical resu lts concerning the estimation o f the consumption 

expenditure system are a l i t t l e  le ss  sa tis factory . A non-linear expenditure 

system (NLES) has been successfu lly f i t t e d  to the tim e-series data o f 

developed regions, as indicated by the good values o f the s ta t is t ic a l  

te s ts . For these regions i t  is  therefore possible to simulate the e ffe c ts  

o f changes in the household s ize  d istribu tion  o f income on the structure 

o f consumption and output. For the developing regions, however, i t  has not 

been possible to  estimate a sa tis factory  non-linear expenditure system, 

because o f data lim ita tion s . Indeed the household expenditure surveys 

do not provide, quite obviously, information on prices. Pending further 

in vestiga tion , i t  was decided to opt fo r  a lin ea r expenditure system,

e/ The data sources used fo r  the data analysis and estimation o f the
re la tions between income d istr ibu tion , saving and consumption include 
the United Nations' 'Yearbook o f National Accounts'; the ILO's 'Household 
Income and Expenditure S ta t is t ic s ';  the World Bank's 'Income D istribution 
S ta tis t ic s : a Compilation o f Data'.



Table 4.1 i Aggregate consumption function parameters *

North
America

Western
Europe

Eastern
Europe Japan Other

Developed
Latin
America

Trop ica l
A fr ica

West
Asia

South
Asia

East
Asia

Centralfy
Planned
Economies

Asia

«
g

a

b

104 200 184 219 120 40 150 25 90

.89 .82 - .64 .77 .72 79 .85 .76 .70 -

- -

a

b

* 160. 50 150. 55. 80.

3
K

.61 74 .85 .65 .65

- • -

« PC/POP a a + b NDIH/POP ; a l l  estimates are in 1970 constant prices» reg iona l resu lts  were 
obtained ty  aggregating parameters estimated at the national le v e l .



which was sa tis fa c to r ily  estimated fo r  the urban and rural sector separately. 

Table 4.2 provides a summary o f the marginal propensities to consume fo r  

each o f the categories ( th e ir  cum is  equal to one) which have been retained 

fo -  the developing regions.

These figures have been obtained ty weighing the national values o f 

the countries included in  the ILO data base. From the resu lts  o f Table 4.2 

as w ell as from the resu lts  o f  national estimates, there are c lea r ind ications 

that the marginal budget share fo r  food decreases when income per capita r is e s . 

The opposite happens, although the evidence is  less  firm , to the budget shares 

o f  rent and transport, less  c lea r patterns are formed fo r  the budget shares 

o f t^e other consumption categories.

Rural-urban dualism is  evident when analyzing the resu lts  o f Table 4.2. 

S ign ifican t variations between marginal budget shares probably r e f le c t  

d iffe ren t sets o f preferences and prices as w ell as d iffe re n t  economic 

environments. Marginal share o f food is  consistently higher in rural areas, 

while the composition o f non-food expenditure a lso shows, at the margin, 

elements o f du a lis tic  behaviour. This applies particu larly  to cloth ing 

and rent. On the whole the share o f necess ities  would appear to be higher 

in the rural than in the urban sector. While i t  is  impossible, at least 

fo r  the time being, to  simulate fo r  developing countries the poten tia l 

e ffe c ts  o f a red istribu tion  o f income within the household sector, one 

can simulate the e ffe c ts  o f a ltera tions in  the rural-urban income 

d istribu tion .



Table 4.2; Marginal propensities to  consume aa estimated 
through a lin ea r  expenditure system

Latin America Trop ica l A fr ica West Asia South Asia East Asia

urban rural urban rural urban rural urban rural urban rural

1 Food .290 • 353 .572 .650 .257 .360 • 522 .705 .400 .496

Clothing .108 .120 .095 • 099 .116 .187 .116 .164 .091 .114

Rent .290 .190 .134 .011 .269 .231 .076 -.08 5 .165 .140

Furniture .070 .068 .062 .070 .114 .127 .073 .066 .065 .051

Medical care .029 .030 .016 .013 .039 .044 .042 .069 .051 .024

Transportation .075 .113 .054 .098 .081 .070 .038 .005 .056 .034

Education .089 .068 .027 .036 .026 .037 .077 .024 .121 .103

Miscellaneous .051 .058 .040 .021 .098 .043 .055 .051 .051 .033
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IUU1£iA

SOKE RESULTS OF SENSITIVITY ANALYSES

1. Introduction

Systematic tests o f s en s itiv ity  analyses have been conducted on the 

two main groups o f exogenous variables o f the model, i . e .  trade and 

technology variables:

-  On the trade (and financia l 6 ide): trade shares, exogenous prices,

POP (average population per country) and DDT (protection le v e l)  variables,

ODA, interest rates, cap ita l transfers.

-  On the technology side, capital-labour ratios (try sector), time 

trend, land shares in agricu lture, cropping in tensity.

These tests have been conducted by g iv ing shocks (+_ 5$) to each 

variable, studying results on each region under two separate broad 

exercises:

(a ) Each region taken in iso la tion  from others.

(b ) A ll regions interlinked through the system.

The f i r s t  exercise is  meant to g ive approximate linear relations 

linking the main endogenous variables to the exogenous variables ( i . e .  

a kind o f reduced form o f regional models). The results can be used to 

generate at a la te r  stage a linearized  version of the model, in which 

each "reduced form" o f the 11 regional modelr can be linked through the 

same trade and financial re la tions as the orig inal system.

The second exercise provides useful economic information on the 

reaction of the system but one important remark should be made: its

results are strongly dependent on the absolute leve l of the linkage «

variables and the exogenous growth rates o f GDP, and are therefore

valid  only fo r  scenarios using such values. Trade shares, import -»

equations, price leve ls  and GDP growth rates play a major ro le in the 

d iffe ren tia l values taken by endogenous variables as a result o f a shock 

to any exogenous variab le.

A6 an illu s tra tion , a few resu lts comparing the sen s itiv ity  analyses 

conducted with two d istin ct "base" scenarios, i . e .  IDS1 and IDS? (see part 

I I I )  are given hereunder.^The only exogenous variables considered are the 

GDP growth rates o f individual regions. The scenarios have the same trade

a/ No results are quoted fo r  CPE, Asia, since the model fo r that region 
was not operational in 1981*
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shares, the ваше GDP growth rat.es by region, but d i f f e r  in two respects:

-  In scenario IDS1, agricu ltural growth rates are high in developing 

countries (see table page 76) ,  and import equations simulate a regional 

integration o f the equipment sector (equations with a negative texa with 

GDP).

-  In scenario IDS2, agricu ltural growth rates are re la t iv e ly  low, 

which means that a high le v e l o f agricu ltural iaports into DG's is  

required; import equations simulate a fragmentation o f markets within 

regions (equations without a negative term with GDF).

This paper w ill f i r s t ly  g ive some detailed results on scenario 

IDS1. Major findings are then compared fo r  the two scenarios, and fin a lly  a 

comparison o f results is  made between the UNITAD model and another model (GIOM).

2. Sensitiv ity  analyses on scenario ID51

A ll results are given in terms o f e la s t ic it ie s ,  i . e .  the ra tio  o f 

the re la tive  change o f an endogenous variable to the re la tiv e  change 

o f the exogenous variables, here the GDP o f one region. The interpretation 

o f such figures should be carefu lly  defined. As an example, le t  us give a 

1% change in the GDP o f the North American region (Na ) .  I f  the endogenous 

variable re fers to the same region, say to ta l imports, the e la s t ic ity  o f 

1.5 Beans that a 1% growth o f GDP in 1990 should generate a 1.5% growth 

o f to ta l imports, in current prices, a fte r  some time, say, a couple o f 

years. I f  the endogenous variables re fe r  to another region, say to ta l 

exports o f Latin America, the meaning is  th is : fo r  a given GDP growth

rate o f Latin America (here 6.3%), a 1% growth rate o f  North America 

induces a 0.3 growth o f a l l  exports o f Latin America a fte r  some time, 

say a couple o f years.

Two alternative computations can be derived from these figures: 

one is  the re la tive  annual growth rate in any endogenous variable which 

is  induced ly  a 1 per cent, or a 1 per thousand annual change in the GDP 

growth rate o f North America from 1980 to 1990, under the assumptions 

(including GDP fixed growth ra tes) o f scenario IDS1 . A lternative ly , one may 

re fe r  again to a 1 per cent change in the GDP growth rate o f NA region in 

1990, but relax, fo r  other regions, the assumption o f a fixed growth rate. 

Instead, i t  may be in teresting to  make an aesumption o f fixed trade gap, 

and to compute the change in the growth rate o f the region (o r  any other 

variab le ) induced by a 1 per cent GDP change in North America. This w ill  

be done in the next section, both fo r  scenarios IDS1 and 2. In the present 

section, therefore, a l l  e la s t ic it ie s  re fe r  to the impact o f a change in the 

GDP growth rate of one region, in 1990, under an assumption o f fixed GDP 

growth rates for other regions.
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Table 1

Scenario IDS1 -  Impact o f a 1^ GDP grawth o f region R. on economic variables 
o f the same region (f ix e d  growth rates fo r  a l l  other regions)

Autonomous growth region; NA WE EE JP OD LA TA NE IN AS

Endogenous variables A ll  e la s t ic it ie s  expressed in per cent

Current price variables •

A ll exports a/ 0.5 0.8 - - - 0.2 - 0.3 -0.1 -

o f which: energy 0.6 - -0.6 -0.4 - 0.3 0.5 0.3 0.1 0.4

A ll imports 3/ 1.5 1.3 1.0 1.15 1.1 0.7 0.6 1.1 0.65 0.65
o f which: energy a/ 1.3 0.7 - 0.9 0.5 0.8 1.2 1.5 0.5 1.3

Trade gap —6.9 -13.9 -1.9 -11.7 -•6.9 - 54.2 -1.9 -1.2 -3.4 --12.2

Payment gap —6.2 -9.4 -2.2 -9.2 --10.6 -2.1 -3.4 -0.9 -2.2 -4.9
Constant price variables /a
Exports o f manufactures 0.6 1.15 0.8 - 0.1 0.2 0.1 0.45 - 0.2

Imports o f manufactures—'
'

1.9 1.7 1.3 1.6 l . l 0.8 0.6 1.15 0.3 0.7
Value-added:

Agriculture 0.4 -0.3 0.9 0.9 0.5 1.0 1.5 1.5 l . l 1.5

Food processing o.5 -0.5 0.9 1.1 0.9 1.1 1.3 1.5 1.25 1.6

Enerfflr 1.2 2.0 0.7 1.2 1.15 0.9 0.6 0.5 0.6 0.1

Basic products 0.9 0.9 1.0 0.9 1.0 0.9 0.6 0.95 1.0 0.7

Light industry 0.9 0.6 1.0 0.8 1.0 1.1 1.0 1.3 1.6 0.9
Capital goods 1.15 1.1 1.1 0.8 1.2 1.0 1.35 1.4 0.9 0.85

Construction 1.0 1.2 1.4 1.1 1.1 0.9 0.6 0.9 0.9 1.0

Services 1.0 1 .1 0.9 1.1 1.0 1.0 0.8 1.0 0.9 1.0

Manufacturing VA 1.0 0.8 1.0 0.9 1.0 1.0 1.0 1.2 1.2 0.85

Investment 1.1 1.2 1.5 1.1 1.1 0.9 0.6 0.95 1.0 0.95
Employment 0.9 0.7 0.2 0.9 0.9 0.95 1.2 1.15 1.0 1.1

Private consumption 1.2 1.3 0.9 1.5 1.5 1.2 1.75 1.7 1.1 1.5

Note: fo r  the l i s t  o f regions, pee annex 1.

a/ A ll trade data re ferrin g  to developing regions (LA, TA, NE, IN, AS) exclude 
the in tra-regional trade due to  regional integration in the equipment and 
machinery sector. Trade and ptgrment gaps, however, are the same whether 
th is intra-regional trade is  included or not. See tex t.
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Scenario IDS1 -  E ffects induced by a lit growth o f  si>ecific regione 
in a l l  regions (fix ed  growth rates fo r  a l l  target regions)

Target region8 ; HA VE EE JP OD LA TA HE IH AS

Endogenous
Variables l )  lit growth o f NA -

Trade gap -6.9 4.5 -0.6 3.8 2.0 22.5 0.6 0.6 1.0 4.7

Payment? gap •6 •  2 3.1 -0.7 3.0 3.1 1.4 1.8 0.4 1.1 2.0

Land gap • • • • •  •  •  •  • • •  * • • • -0.1 -1.6 0.2 0.2 - 0.3

Employment gap - 7.3 - 0.4 - 0.1 0.1 -0.3 - 0.1

A ll exports 
o f which:

0.5 0.1 -0.2 0.4 0.2 0.3 0.2 0.2 0.2 0.4

-energy 0 .6 .-0.4 -0.6 -0.1 0.1 0.2 0.1 0.2 0.2 0.15

-  manufactures 0.6 0.15 0.4 0.25 0.55 0.1 0.1 0.2 0.7

2) lit growth of WE

Trade gap 2.2 - I 3.9 0.4 3.9 3.2 22.1 1.1 1.15 1.6 4.9

Payments gap 1.85 -9.4 0.3 3.1 4.9 1.4 3.1 0.8 1.7 2.0

Land gap •  • • • •  •  •  •  • • •  • •  •  • -0.1 - 3.3 - 0.1 •  •  • -0.3

Employment gap - -7.2 0.3 - 0.1 0.1 0.2 - 0.1

A ll exports 
o f which:

0.4 0.8 C.4 0.5 0.3 0.5 0.3 0.4 0.4

-  energy 0.35 -  -0 .3 0.25 0.3 0.25 0.25 0.3 C.15 0.13

-  manufactures 0.6 1.1 0.3 0.4 0.3 0.25 0.6 0.3 0.6 0.6

Manufactures VA - 0.9 0.1 - - - - 0.1 0.2

3) lit growth o f Japan

Trade gap 0.9 1.8 -0.6 -11.7 3.7 9.7 0.5 0.8 0.8 7.3

Payment gap 0.8 1.4 -0.7 -9 .2 5-6 0.6 1.3 0.5 0.8 3.0

Land gap •  •  • •  •  •  •  ♦  0 •  •  • •  •  • - - 1.2 0.1 0.4 - 0.1

Employment gap - - - 13.0 0.1 - 0.1 — 0.1 - 0.1
A ll exports 
o f which:

0.15 -  - 0.2 - 0.4 0.1 0.1 0.2 0.1 0.4

-  energy 0.1 -0.5  - 0.6 -0.4 0.7 - 0.2 0.2 - 0.4

-  manufactures 0.1 -  - • 0.2 0.1 0.1 0.2 0.1 0.3
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Table i  g ives ibe d irect and ind irect e ffe c ts  o f  a 1?» growth o f aiy- 

one region on the econonic variables o f the sane region. Indirect e ffe c ts  

are induced va in ly  by the trade «a tr ic e s  v ia  the increase in North American 

imports, which c a ll fo r  exports from other regions, and hence fo r  additional 

production and additional iaports from those regions. These ind irect e ffe c ts  

can he traced up in table 2 fo r  a 1% GDP growth o f NA, WE and JP.

The d irect e f fe c t  o f 1^ change in  GDP growth o f North Aaerica can he 

seen, in table 1 , in  the iaport e la s t ic ity  1.5 (1  -3 fo r  energy alone).

The impact on the trade gap is ,  however attenuated fay the second order 

e ffe c t  on NA exports, including intra-regional trade between USA k Canada, with a 

0.5 e la s t ic ity  ( o .6 fo r  energy a lone). Thi6 lim its  the trade gap e la s t ic ity  

to - 6 . 9; on manufactures alone, a heavy trade d e f ic it  is  bound to  emerge from 

the iaport e la s t ic ity  ( l . 9) and the ind irect export e la s t ic ity  ( 0.6) .

Turning to  the production structure, i t  can be seen that manufacturing 

V.A. has an e la s t ic ity  o f 1 ,higher fo r  capital goods (1.15) than other 

sectoral V .A ., and that construction and services also have ( in  constant 

prices) an e la s t ic ity  o f 1. The highest response is  found on the energy 

sector ( 1 . 2) ,  partly on account o f the exports induced fay the demand c f 

other regions. The lowest figures (0 .4  and 0.5 ) are naturally found fo r 

the agriculture and food processing sectors, especia lly  under the assumptions 

o f low exports o f th is  scenario. Investment response is  high (e la s t ic ity  o f 

l . l )  and employment response lower ( 0 .9) on account of a productivity increase.

Table 1 permits a comparison o f these figures with what happens in other 

developed regions as a resu lt o f an autonomous 1^  growth. For example, the 

import e la s t ic ity  o f Western Europe is  1.3* almost as high as in North America 

but the ind irect export e f fe c t  is  re la t iv e ly  high ( 0. 8) ,  largely  due to the 

increase o f irtxs-regional trade. For Eastern Europe, Japan or the Other 

Developed (0D) region, import e la s t ic it ie s  due to autonomous shocks to 

th e ir  respective growth are lower (around 1 .0) but no indirect e ffe c t  on 

exports are induced. Japan therefore needs a growth o f other regions 

to balance i t s  trade. This is  even more apparent when considering trade 

in manufactures alone. Import e la s t ic it ie s  are found to be 1.9» 1*7* and 

1 .6 , with an ind irect export response o f 0 .6 , 1.15 and 0 fo r  the three 

regions o f North America, Western Europe and Japan respectively . For 

energy, the imports and exports e la s t ic it ie s  o f Western Europe are o f 

the same order, around 1, while Japan has an import e la s t ic ity  of 0.9 and 

no induced export e la s t ic ity .

On the production side, the high e la s t ic it ie s  o f agriculture and 

food processing fo r  Japan (0 .9  and l . l )  axe worth being noted, as well



ae the high energy sector e la s t ic ity  (1.15 to 2) o f a l l  industrialized 

countries except Eastern Europe (G .? ). The e la s t ic ity  o f manufacturing 

V.A. is  about the same as that found fo r  North America (around l ) ( but 

with a lower figure fo r  Western Europe where the e la s t ic ity  o f construction 

and services is  the highest ( l . 2  -  l . l ) .  In a l l  developed regions, the 

employment e la s t ic ity  is  lower than 1 (0 .7  in WE) on account o f productivity 

increases.

The low employment e f fe c t  o f Eastern Europe fo r  material goods (0 .2 

e la s t ic ity )  is  bu ilt in the model. In that region, the highest production 

e ffe c ts  can be observed in  the agriculture and food processing Bector ( 0. 9) ,  

and the construction sector ( l . d ) .

I f  autonomous shocks o f l£  grovth are given to developing regions, 

table 1 shows that the import e la s t ic it ie s  axe almost everywhere around 

0.7 ( l . l  in West A s ia ). Similar figures obtain fo r  imports o f manufactures^ 

The la t te r  figures appear very low compared to observed data ( l . l  to 2 in 

1963-7$, or even to scenario IES2: L A (l.2 ), TA ( 1 . 9) ,  KE ( 1 . 5) ,  IN (0 .7 ),

AS ( 0 . 9) .  Indeed, the d ifference between IDS1 and IDS2 scenarios is  a 

measure o f the decrease in in terregional trade due to the policy o f regional 

integration in scenario IDS1 . On an assumption o f no trade creation, the 

d ifference between the two e la s t ic it ie s  provides a f ir s t  approximation o f 

the new intra-regional trade in IDS1 (see part I I ) .  In the production structure, 

the agricu ltural V.A. e la s t ic it ie s  are very high in Tropical A frica  ( 1 . 5) ,

Vest Asia ( 1 . 5) and East Asia ( 1 . 5) as could be expected, and moderate in 

Latin America ( l )  and South Asia ( l . l ) .  High e la s t ic it ie s  are also found 

in the manufacturing V.A. (around 1 .0 ), with higher figures in West and South 

Asia ( l . 2 )  and lower in East Asia (0 .8 5 ). These figures re fle c t  the technology 

choices, which, in South Asia, curbs the income increase o f the rural sector 

and orient development o f demand towards industria lization . Also worth being 

mentioned is  the re la t iv e ly  low e la s t ic ity  o f the energy value-added, around 

0.5 -  0.6, except in Latin America ( 0 . 9) .  Energy imports, on the other hand, 

have a high e la s t ic ity  ( l . 2  to 1 . 5) except in South Asia. These figures 

r e fle c t  the low domestic supply response in the energy sector during the 

observation period (1963-75)- These figures are embodied in the coe ffic ien ts  

o f import equations, which determine the domestic production versus import 

substitution. With the high energy prices prevailing since 1975* these 

coe ffic ien ts  may have changed to  a lle v ia te  the Import burden. This computation 

indeed points to the need fo r  a fa s te r  substitution.

a/ With, however, a low figure fo r  imports and exports o f manufactures o f 
South Asia, (0.3 and 0 resp ec tive ly ), which re fle c t  the re la tive  de­
linking o f that region as a resu lt o f import substitution po lic ies  
during the observation period.
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Table 2 illu s tra tes  indirect effects on other regions, comparing 

the impact o f an autonomous 1# growth o f North America, Western Europt 

and Japan respectively on developing regions. As can be seen, the 

impact is  much stronger on most regions when Western Europe grows up 

than in the case o f a North American and even less Japanese growth.

This can be traced up to the export e la s t ic it ie s  o f developing regions 

(around 0.4 in response to a Western European growth, around 0.3 and 0.1 

in  response to a North American or a Japanese growth resp ec tive ly ), and 

also to  the trade gap e la s t ic it ie s  or to the export o f manufactures.

ThiB w i l l  be further reviewed in the next section, wbsn comparing 

scenarios IES1 and IDS2.

3. A comparison o f growth linkage e ffec ts  in scenarios II)S1 and 2

The preceding tables on growth e la s t ic it ie s  are UBed in th is section 

to compute a growth linkage e f fe c t  on the assumption that the trade gaps 

remain constant in the exposed region. For example, i t  can be seen in 

table 2 that a 1# grovth in North America induces a trade gap improvement 

o f 22.5% it: Latin America under an assumption o f stable growth fo r  that 

region. Table 1, on the other hand, shows that an autonomous growth of 

1# o f Latin America deteriorates the trade gap by 34.2#. I t  can therefore 

be in ferred that the growth o f Latin America induced by a 1% growth o f 

North America should be equal to 22.5/34.? = 0.66# i f  the trade gap was 

kept constant. Such growth likage e ffec ts  are reproduced in tables 3 

and 4 both fo r  scenarios IDS1 and ID52. When an autonomous growth of 1# 

is  given to a region, the corresponding column gives the linkage growth 

e ffe c ts  on any specific  region on an assumption o f constant trade gaps 

fo r  that region and constant grovth fo r  others. This i6 an extreme 

assumption which may not be meaningful fo r Borne developed regions or 

fo r  West Asia where growth is  not tx*ade-constrained. In teresting findings 

however emerged. In the follow ing tex t, figures re ferrin g  to scenario 

IDS2 are quoted, since the assumption of fragmented markets is  the closest 

to  a continuation of present po lic ies .

I f  considering autonomous growth in the developed regions, the 

fo llow ing linkages can be observed with developing regions (see table 3)>

A 1# growth of North America approximately induces a 0.4 growth in Latin 

America and Ea6t Asia, around 0.3 in Tropical A frica and South Asia, and

C .l in Tropical A frica . As might be expected, Latin America and East 

Asia rank f i r s t .
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Table 3

Linkage growth e ffe c ts  induced by a 1^ grovth o f DD regions 
( trade gap fixed fo r  target region and fo r  do other)

Target
regions

NA WE JP 0D LA TA NE IN AS

Scenarios l )  GDP growth induced .by a 1% tn.•ovth o f NA
*

IBS1 1 0.32 0.33 o .;o 0.66 0.31 0.51 0.*C 0.39

IBS 2 l  0.33 0.61 0.22 0.37 0.11 0.21 0.20 0.42

2) GDP growth induced by a « •ovth o f WE

IDS1 0.32 1 n ** 0.47 0.65 0.61 0.95 0.48 0.40

IDS2 0.26 1 t*—•
O

0.40 0.34 0.22

CD•
O

0.35

ON \ •0

3) GDP /rrowth induced by a •ovth o f JP

IDS1 0.14 0.13 i 0.54 0.28 0.27 0.65 0.24 0 .6C

IDS2 0.10 0.11 i 0.49 0.14 0.10 0.25 0.14 0.45

4) GDP growth induced by a 1 % fcx•ovth o f 0D

IDS1

COo
•

oO
•

O

0.09 1 0.10 0.11 0.12 0.13 0.08

IDS2 0.02 0.06 0.01 1 0.01 0.01 0.04 0.03 0.17
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Table 4

Linkage growth e ffe c ts  induced by 19& growth o f X  regions 

(trade gap fixed fo r  ta rget regions and no other)

Target
regions

NA VE JP OD LA TA KE IN AS

Scenarios 1) GDF growth induced by a 19̂  growth o f LA

IDS1 0.06 0.05 0.08 0.08 1 0.16 0.23 0.11 0.C9

IDS2 0.06 0.06 0.09 0.03 1 0.04 0.07 0.02 0.03

2) GDP growth induced by a 19b growth o f TA

IDS1 0.01 0.04 0.05 0.10 0.10 1 0.12 0.12 0.07

IDS2 0.01 0.07 0.09 0.07 0.02 1 0.02 0.03 0.02

3) GDP growth induced ay a 19b growth o f NE

IDS1 0.02 0.11 0.11 0.09 0.10 0.10 1 0.16 0.08

IDS2 0.03 0.16 0.17 0.06 0.03 0.02 1 0.14 0.04

4) GDP growth induced by a 19̂  growth of IN

IDS1 0.01 0.02 0.03 0.07 0.08 0.10 0.13 1 0.06

IDS2 - 0.01 0.01 - 0.02 1 0.01

5) GDP growth induced by a 1% growth o f AS

IDS1 0.0* 0.04 0.10 0.13 0.12 0.11 0.30 0.40 1

IDS2 0.03 0.04 0.13 0.08 0.03 - 0.09 0.25 1
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I f  the autonomous ftiuwth spring's from Western Europef the induced 

growth fo r  Vest Asia i6 the highest (0 .4 ),  followed by Latin America 

and South Asia (0 .35 )« East Asia ( 0. 3) and, la s t . Tropical A frica  (C .2 ).

The corresponding figures fo r  a 1% growth o f Japan are in general lower:

East Asia (0 .45 )• Vest Asia (0 .25 ), Latin America and South Asia (0 .14 )« 

Tropical A frica  (O . l ) .  In teresting ly , the highest growths induced by 
Japan are located in  the P ac ific  area, i . e .  East Asia (0 .45 ) and the OD 

region (0 .49 )-

I f  linkages aaong developed regions are considered, the reciprocal 

e ffe c ts  o f North Anerica and Western Europe are noteworthy ( around 0 .* ) ,  

while the CD region (Austra lia , New Zealand and South A fr ica ) has a growth 

around 0.5 induced hy Japan, 0.4 by Western Europe and 0.2 by North Anerica. 

Japanese growth induced by North Anerica is  high (0 .60 ) but not the other 

way round (0 .1 0 ). The sane asymmetry is  observed in the Japan-Western 

Europe linkages (0.40 versus O . l l ) .  Eastern Europe (not reproduced in 

the tab le ) strongly responds to a Western European growth (0 .95 ) tout 

induces a low growth in a l l  regions whether developed or developing.

Developing countries, in turn, can have an impact on the growth o f 

developed countries (see table 4) »  Western Europe response to an autonomous 

growth in the South i6  highest i f  growth originates from Vest Asia (0 .16 ), 

o f the same order (0.04 -  0.0?) i f  i t  starts from Latin America, Tropical 

A fr ica  and East Asia, and n eg lig ib le  i f  i t  comes from South Asia. Correspond­

ing figures are lower fo r  North America, except when the growth originates 

from Latin America (0 .06 ). Japan is  sensitive to  growth orig inating from 

West Asia (0 .1 7 ), East Asia (O . l j ) ,  Latin America (0 .09 ) and Tropical 

A frica  (O .09) .  The OD region responds to a growth orig inating from East 

Asia (0 .0 6 ), Tropical A frica  (0 .07 ), West Asia (0 .06 ) and Latin America ( 0 .03) .

In terregional South-South trade can also induce some linkage grow:h 

e ffe c ts , but which are fa r  from reaching the le v e l o f North-South linkages. 

Thus, West Asian growth has an e la s t ic ity  o f 0.09 to  the growth o f East 

Asia, and 0.07 to  the growth o f Latin America; South Asian growth has an 

e la s t ic ity  o f 0.25 to  the growth o f East Asia, and the mealiest linkage 

growth e ffe c ts  axe observed in East Asia which has been seen to  be sensitive 

to the growth o f developed market regions. In general, the low South-South 

linkages can be said to r e f le c t  the assumptions o f the scenario on the North- 

South orientation o f trade.

The linkage e ffe c ts  result from the interplay o f the trade subsystem, 

in particu lar the trade share matrices, with the cyatem at la rge . Since 

the trade share matrices are the same fo r the two base scenarios, IDS1 and



-  150 -

IDS2, as v *n  as the base growth assumptions, the d ifference between the 

linkage e ffe c ts  o f the two scenarios can only come from the import equations.

A surprising finding, at f i r s t  glance, is  that the growth linkage e ffe c ts  

happen to be generally higher fo r  scenario IDS1, where a regional integration 

is  simulated within earii developing region than in scenario IDS2 (fragmented 

markets). This means that the ra tio  used to compute the growth linkage 

e f fe c t ,  say trade gap induced into LA by a ljt growth o f NA divided by 

trade gap o f LA induced by a l£  autonomous growth, is  la rger in scenario 

IDS1 than in scenario IDS2. In general ( f o r  7A, ME, IN, AS), the denominator, 

i . e .  the trade gap induced by an autonomous growth process o f the developing 

region is  much lower in scenario IDS1, and therefore causes the ra tio  to be 

higher than in the other scenario. This seems consistent with the basic 

assumptions. I f  arguing in terms o f economic policy, i t  follows that 

growth is  less trade-constrained in a scenario o f co lle c tiv e  se lf-re lian ce  

than in a scenario o f fragmented markets, and that, therefore, the computation 

o f the growth linkage e f fe c t  ( s^- between AS and MA) is  less meaningful in 

the former case than in the la tte r .

4. Comparison o f resu lts between UKITAD and GIOM models

Another comparison can be made between the results o f two models, i . e .  

UNITAD and GIOM (the Global Input-Output Model) used by the Department o f 

International Economic and Social A ffa irs  (DIESA), UN Headquarters. The 

la t te r  r e fle c ts  the p re-o il c r is is  linkage s^and can therefore be usefu lly 

compared with scenario IDS2 with fragmented m&rketB.

The comparison is  made on the basis o f a GIGM scenario in which 1$ 

growth o f employment is  assumed simultaneously in three developed regions, 

i . e .  North America, high income Western Europe and Japan. This comes close 

to an assumption o f a Vfc GDP growth in the three regions. Furthermore, 

growth is  trade-constrained in Latin America, Tropical A fr ica , South and 

East Asia, but not in the other regions. When computing the growth linkage 

e ffe c ts  in these regions fo r  the UNITAD model, care must be taken to include 

not only the growth induced by the three developed regions (w ith  a geographical 

scope larger fo r  Western Europe) but also the second order e f fe c t  induced by 

the growth o f the four developing regions. This is  done in the follow ing 

table:

a/ I t  was bu ilt in the early  70's by Leontief e t  a l.
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Ccaparison o f GIOM and UNITAD nodeIs 

Growth linkage e ffe c ts  induced by a sim ltaneous 

growth o f three developed regions

IDS1 -  UNITAD -  IDS? GIOM5/

HA 1.0 1.0 0.97
WE 1.0 1.0 1.0

JP l.C 1.0 1.1

LA 2.0 C.97 0.44 -  0.49

TA 1.70 O.46 0.43 -  0.49
IN 1.90 1.0

( 0.50
AS 1.70 1.2 )

The d ifferences among growth linkage e ffe c ts  is  evident in spite 

o f the d ifference in geographical converage o f regions. Recults are 

very close fo r  Tropical A frica  between GICM and IDS2, i . e .  around O.46 

but sharply d i f f e r  in the other regions, in the sense that linkage e ffe c ts  

roughly are twice as great in IDS2 as compared to GIOM: around 1 fo r Latin

America (IDS2) compared to 0.46 (GIOM), around 1.1 fo r  Asia (IDS2) compared 

to O.^O (GIQrt). I t  is  d i f f ic u lt  to g ive a precise explanation; the energy 

price can play a ro le  but this is  not the be6t guess. Subject to confirmation 

on figu res, i t  seems lik e ly  that thereason should be sought in the trade 

dependence process, as is  the case in the same table between scenarios 

IDS1 and IDS2. The d ifference in figures would be well explained i f  an 

autonomous growth process o f a developing region led to a much lower 

trade gap in UNITAD-IDS2 than in GICM. This in turn should be traced back 

to the I/O tables and the import equations where a constant propensity to 

import is  assumed in GIGM, as opposed to  UNITAD where trade equations are 

more complex (see part I I ) .  Perhaps the explanation can be found in the 

observation period, which fo r  the GICM model, is  lim ited  to the 1960's, a 

period o f higher trade dependrnce than the 1965-75 period used in UNITAD.

a/ The d ifference in the number and definition o f regions between the 
two models is  re flec ted  in the table -  GIGM includes two Latin 
American subregions, two African subregions and only one region 
covering South and East Asia.
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Overall, s en s itiv ity  analyses appear in th is study aost revealing 

as to  the response o f the eye tea. Further resu lts w il l  be published 

in  subsequent studies.
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