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CHAPTER 1 

Introduction

Basic Purpose and Scone

1. The UNCTAD Project is a joint UNCTAD-UNIDO Project financed by

?. group of donor countries (fUNDPAP) and supported ty modelling 

group of the ACC Task Force on Development Objectives. The Project 

was initiated in 1978 and is meant to be used as an analytical tool 

for exploring a number of issues relevant for the formulation of the 

new international Development Strategy, but it can be used for the 

investigation of other problem areas and issues which are of interest 

to the various parts of the United Nations system.

2. The Project is oriented towards the investigation of industrialization 

and development issues observed and identified at the level of 

individual developing regions, but its distinguishing feature is that 

these "interned" issues are dealt with within a given international 

economic framework. For analytical purposes the international framework 

can be defined by using different sets of assumptions, ranging from

the continuation of the prevailing world economic structures and 

mechanisms to new conditions as those envisaged in the New International 

Economic Order. The basic purpose of the Project therefore should he 

seen as the elaboration of an analytical toold capable of identifying 

the complex two-way relationship which exist between the orientation 

and objectives of industrial aid development strategies, at the 

regional level, and a given international framework (the trade framework 

in particular).

The Model System

1. The core of the Project is a simulation model system conceived for 

analytical purposes and the subsequent projections. The present
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of eleven regional models (five for the developed and six for the 

developing regions) interlinked through seven trade matrices, each 

of which corresponds to a well-defined product group. These inter­

regional trade matrices, which also include a summarized picture of 

intra-regional flows, represent what »ay be called the "world trade 

structure" in the model system. The regional models will also be 

inter-related through balances of interregional financial flows so 

that a "world financial structure" will also be available for analytical 

purposes. Qr introducing desired changes in the "world economic 

structure", as defined above, different "world economic structures" 

can be obtained, each of which having its particular implications 

for "internal" industrial and global development (grasped at the 

regional level). In this way the model can be conveniently used 

for simulating the impact of this or that pattern of "world economic 

structure" on the industrialization and other aspects of development 

of any of the developing regions, and vice versa for periods of 

different lengths.

For the purpose of studying the industrialization and development 

strategies and related problems, the models for the developing 

regions (Latin America, Tropical Africa, North Africa and the Middle 

East, Indian sub-Continent, Asian and countries of East Asia, Centrally 

Planned Asia) have been worked out in considerable detail. Put in a 

simplified and condensed form, each regional model contains:

(i) an input-output table, 8 x 6 sectors, linking the output-mix 

with an endogenously generated final demand vector. The eight 

producing sectors are: agriculture, food processing, energr,



basic products, light industry, equipment goods industry, 

construction and services;

a technology mix, as embodied in technical coefficients 

of the input-output tables and in the variables 

of the production functions. The latter include the 

capital-labour coefficient as well as policy and other 

variables, euch as the average sise of plants, the technical 

progress and the market-size, and are computed in the 

model for twelve sectors. In that classification, the 

energy sector is decomposed into four components (oil 

extraction, coal mining, utilities and oil refineries) 

and the basic sector into two (mining other than coal, 

primary processing);

the technology of the agricultural sector for most developing 

regions 3 s different according to the size of holdings 

(large, medium and small farms) and is based on policy and 

other variables including the land-labour ratio, the cropping 

intensity, the capital-labour ratio, and the proportion of 

material inputs per worker;

on the domestic final denand side, total private consumption 

is determined ty the functional income distribution (exo­

genously given) while its structure is a function of the 

size distribution of household income (for some developing 

region8 only), average income per capita and prices. 

Government consumption depends on the functional income



distribution. with an exogenous structure. Investment 

is demand-oriented and is a function of the technology- 

mix and the out put-mix;

(r) trade has received an elaborate treatment. For each 

basket of goods (seven groups) and for services, the 

imports of each region are a function of the output- 

mix (in particular the industrial structure), and of 

two policy variables, i.e. the level of protection 

(tariff and non-tariff protection) and of the "average 

market size", i.e. an indicator sensitive to the establish­

ment of economic groupings in the region. Exports are 

demand-oriented, i.e. are a function of total imports of 

each region and of the trade shares for the seven baskets 

of goods. In the present version, the trade shares are 

exogenously given but two sub-models have been tested to 

treat them endogenously in future versions. In the meantime, 

trade share8 can be compared informally with results of the 

sub-models and fixed exogenously as policy variables.

(vi) a domestic saving sector (made up hy households, enterprises 

and government) as well as financial capital flows determine 

the sum of domestic and foreign savings, which is then 

compared with the total resource requirements for financing 

the investment activity;

(vii) the employment balance is obtained through the production 

functions which determine the demand for employment, and 

through a demographic and labour supply sub-model;
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(viii) for developing regions, the land balance is obtained

by substracting the land demand, endogenously determined, 

from the land supply which includes a term for land extension. 

The model is expected to be run from the base year 1975, to the years 

1990 and 2COO. For certain issues of a long-term nature (demographic 

changes and certain technological problems) the model can be run to 

the year 2010 and beyond.

6. The model belongs to the family of simulation models. Besides conside­

ring as exogenous the policy instruments, the model treats exogenously 

certain variables - like most prices, the production factor-mix, etc.. - 

which axe generally treated endogenously in the short and medium-term 

forecasting models. The model therefore is less deterministic than

the usual forecasting models, and alternative scenarios can be explored 

by attributing different values to the exogenous variables.

7. The model also belongs to the family of the gap models. It assumes 

equilibrium on the product market, but it does not contain equilibrating 

mechanisms for the markets of capital, labour and land or for the 

foreign accounts sector. Each scenario therefore will be associated 

with three major gaps, i.e. the employment, the saving-investment

and the land gaps. The feasibility, desirability and plausibility of 

a given scenario will be assessed on the basis of the sign anu **ize 

of these gaps and of the values of other relevant socio-economic 

indicators.

III. The Original Features of the Model System

8. Some of the original features cf the UNITAE system which implicitly 

indicate the broad problem areas which can he conveniently explored, 

can he briefly defined as follows:
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(à) the "world trade structure" embodied in the seven trade 

matrices can simulate:

- collective self-reliance policies for specific groups 

of commodities at sub-regional or regional levels;

- new inter-regional trade structures (by commodity 

groups) obtained by simulating different North-North, 

North-South and South-South configurations;

- trend-like world trade structures with the quantification 

of growth effects (of both the importing and the exporting 

regions) on the direction and volume of trade;

(ii) the import functions of each region are meant to explore 

substitution effects resulting from the growth process as 

well as policy decisions on sub-regional or regional groupings 

and on the protection level;

(iii) on the "internal" side, a specific patrt of the regional

models for developing regions is meant to study the impact 

of internal effective demand on the industrialization and 

growth process. More precisely:

- the model can simulate c vnges in the rural-urban 

income distribution and corresponding changes in 

savings and consumption patterns (for seme developing 

regions only);

- it can trace up the effects of income consumption policies 

in the rural area on the technology-mix, the output-mix, 

employment and growth;



(iv; t?ie system can also investigate the impact of technology 

policies or industrial patterns and growth. This latter 

part oi the system, which is the outcome of an analysis 

c. te~nnologicai changes m  25 developing and 10 developed 

counttj.es over the last 12 years, ha. probably no equivalent 

in existing world models.

. _.3E cut lien the preceding paragraphs, the range of areas 

ал.1 issues -.-hich can be investigaged with the use of the

."’ll-j -.-stem is rather wide. However, within this range a few issues 

viaw of the prevailing and foreseeable world economic 

.. :;uatJ.oj3 seem to deserve particular attention -

. vt vi the earlier projection works done within the United Nations 

;ystem . n cr section with the implementation of the Lima objective 

. i been baŝ .d on scenarios which, grosso modo, imply international 

„cndiiionb similar to those which had been prevailing in the 1960s and 

* -is j-y /Ов, which t^day may appear as somewhat optimistic from 

пату points of view including the future prospects of industrial 

exports of the developing countries. The prevailing economic and 

policy crenis in the developed countries point indeed to the need 

of elaborating scenarios different from those used in the past.

Some scenarios should continue to run along the North-South axis but 

taking into account the possibility of a continuation of the present 

trends, others should give greater attention to the implications 

of the various aspects of collective self-reliance which the 

developing countries are determined to promote.

*  *  *
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IV. The possible orientation of the Project

11, Parallel with the more technical aspects of its work the UNITAD 

team has had to explore a wide range of policy issues associated with 

industrialization and development, in the light of the past, present 

and - to the possible extent - the foreseeable economic and policy 

trends. Special studies had to be prepared for identifying the main 

alternatives open to governments in selected areas and for obtaining

a preliminary picture of the possible orientation of scenarios for the 

projection work. As seen by the feam, the main problem areas and 

issues which can be usefully explored with the help of the UNITAD 

model are:

(i) Issues related to technology and technology policies;

(ii) Issues relating to trade and the industrialization strategies;

( iii) Other Specific issues.

(i) Issues related to technology

12. The model itself and the wealth of technological data accumulated 

and analyzed by the team can be conveniently used for investigating the 

impact of various technologies on the patterns of industrialization 

and, conversely, the technolpgical implications of industrial patterns 

and strategies. It can be used for explorirga wide range of issues 

associated with the choice of technologies and industrial structures 

and their implications for the various development objectives.

lj. As has been proven of late, the choice open to developing countries 

in the area of technology is significantly wider than had been thought 

only a few years ago, and it is likely that further research will open
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new alternatives. Each technological variant has its own implications 

for the multifarious objectives and aspects uf development. The task 

of the policy-decision maker is therefore not an easy one, particularly 

since he is usually called upon to look for technological patterns which 

meet best the competing, and sometimes conflicting claims of individual 

objectives.

14. The micro-aspect of the problem, situated a. th- level of individual 

sectors and industries, is to find cut, s:id apply the njost appropna e 

technological solutions within a given cutput-rir. The concept of 

"appropriate" technology is a relatively rew concept and not without 

certain ambiguities, but it has asserted itself in practice in a nusbur 

of developing countries. Basically, it rests on the observation that mcs 

technologies are designed in developed countries where the factor er.icw- 

ment and other conditions radically differ from those in developing 

countries. The concept implies therefore that, to the largest possible 

extent, the developing countries should opt for labour-intensive tech­

nologies instead of the capital-intensive ones. According to UIÍIT-C. 

recent research has shown that in a large number of industries a 

significant range of efficient technologies does exist; even in some 

fairly advanced industries, certain technologies with highly positive 

effects on the creation of employment and reduction of expenditures 

on capital can produce profitability levels comparable to those obtained 

by applying capital-intensive methods,

15. However, technological alternatives do not equally apply to all 

manufacturing sectors, and in some they hardly exist at all.

The analysis of technological characteristics of
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manufacturing- carried out by the UNITAD team, points that the input 

coefficients of certain sectors observed at different levels of 

development as veil as for different market sizes and population 

densities, tend to behave as technological constants, which only 

confirms the general opinion that beyond a certain point no change 

in technology can he obtained without changing the output-mix. This 

shifts the problem to the macro-economic level, i.e. to the basic 

policy decisions which determine the whole industrial pattern.

16. It is almost obvious that less sophisticated and less complex 

patterns of consumption and output tend to widen the range of technol­

ogical solutions which correspond better to the factor-mix and other 

conditions of developing countries. A greater accent on the essential 

needs of the population, for instance, in conjunction with a reduction 

of income disparities and/or a greater secant on employment, would

certainly lead in that direction. Similarly, though to a more limited 
€

extent, a strong emphasis on rural development which is associated 

with the dissemination of small-scale industries - actually observable 

in many countries - whould open new possibilities for the application 

of technologies consistent with the local needs and conditions. These 

and similar issues are well within the scope of the UNITAD project.

17. Alternatives which can be obtained through macro-economic decisions 

are not illimited either. Industrial patterns which tend to facilitate 

the technological problem of industrialization are generally well in 

line with the basic social objectives of development, employment- 

creation in particular ; up to a certain point they may not be incom­

patible with a number of other objectives, hut beyond that point they 

may clash openly with the requirements of the overall efficiency of

the economy and, especially, with the achievement of a necessary level
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of technological capability. The development of technological capabil­

ity embodied in a strong an 1̂ expanding capital goods sector is an 

absolute condition for reducing the economic dependence of developing 

countries, and therefore must be regarded as a highly important object­

ive in itself. If the capital goods sector does not expand at an 

adequate rate the domestic economy will increasingly be at the mercy 

of the foreign suppliers. The dependence in this crucial sector which, 

in the final analysis, commands the whole production process in its 

widest sense, can be reduced only by engaging successfully in the 

production of capital goods. This, is a process which proceeds by stages 

since, subject to some extent to resource endowment, the principal 

technical factor governing the possibilities open to a country is access to 

and the mastering of technology. An important stage in the transformation 

of a developing country is attained once it is able to produce the 

equipment needed for its consumer goods industries so that imports of 

equipment are reduced only, or mainly to multi-purpose machinery 

serving for the production of other capital goods. The attainment of 

this stage is facilitated or rendered more difficult according to the 

degree of sophistication of the consumption pattern. However, at that 

stage, the main assymetries in the technological capacity between the 

developing and the developed countries are still virtually intact. The- 

decisive step consists in moving to the next stage, i.e. the manufacture 

of producer goods which serve for producing producer goods. The 

problems which most develping countries face with regard to 

technological independence will be further discussed in the next sub-section.
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(ii) Issues related to trade and industrialization strategies

18. The main problem area on which the UNifAD project is asked to con­

centrate may be defined as the interaction between trade and industrial­

ization, viewed in the broader context of development. This is a vast 

and highly complex area which includes issues of great practical import­

ance to the policy-makers. The role attributed to trade, its geographical 

orientation and its patterns have far-reaching implications for industrial 

and overall growth; it also affects industrial structures, technology 

policies, employment policies as well as a number of other aspects of 

development. No wonder therefore that all developing countries have 

experienced, and continue to do so, great difficulties whenever the 

question arises of the role and place which should be attributed to 

trade in the overall industrialization strategy. As is well known, 

virtually all countries had begun to industrialize by concentrating 

attention on the domestic market, although it may be queried whether 

this approach had been chosen deliberately or enforced by internal 

and external circumstances. This unilateral approach, however, had 

soon shown its inherent limitations. On the opposite side of the 

spectrum are countries which had adopted early bold export-oriented 

strategies and had succeeded to make a rather spectacular breakthrough. 

However, the number of these countries is very small, and in most 

instances the success has been associated with rather exceptional 

international circumstances which are not likely to reappear in the 

near future. In the more recent years the majority of countries have 

been trying to combine in various proportions elements of the two 

basic strategies, in the hope that a reasonable balance between import 

substitution and export orientation would be struck somewhere. However,
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the hard, fact remains that in most cases the success of the industrial­

ization effort will largely depend on what will be achieved in the 

export area.

19. The adoption of the Lima objective in 1975 has been above all a 

reconfirmation of the fact that no real solution to the fundamental 

problems of developing countries can be found without a further acceler­

ation of industrial growth. However, rapid industrial growth cannot be 

envisaged without a comparatively more rapid expansion of industrial 

exports which have a dual function: to increase the capacity to import

and to overcome the obstacles to industrialization created by the narrow 

domestic markets. As is well known, this second factor acts as a struct­

ural impediment to industrialization in the great majority of developing 

countries. The problem is particularly severe in countries where the 

small volume of domestic demand does not reflect only the low level of 

income per head but also the small, and sometimes very small size of 

the population. Technological alternatives may exist, but even so the 

required technologies in many industries are often linked to a scale 

of production which by far exceeds the present and, sometimes also, any 

foreseeable level of domestic demand. Economically, the establishment 

of these industries is not feasible if the export component is not 

present from the start. An attempt has been made within the UNITAD Project 

to qualify, the incidence of the market size both on industrial development 

and on trade.

20. The exploratory work on the necessary conditions for the implement­

ation of the Lima objective has indeed assumed that industrial exports 

of developing countries in the coming years would grow faster than 

output. The intra-trade of developing countries is supposed to grow 

somewhat faster than exports to developed countries but high rates of 

growth are also retained for the latter flow. Implicitly, the presence
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of international conditions more or less similar to those of the 1960s 

and early 1970s has generally been taken for granted. However, in the 

meantime, the international conditions have changed drastically. More­

over, none of the existing expectations around the time of the Lima 

Conference regarding the possible improvement of the world economic 

environment and effective policy action in favour of the developing 

countries, has materialized. The new wave of protectionism, largely 

directed against exports from developing countries has not come to a 

halt. The trade and industrial policies of the OECD countries continue 

to follow a strongly defensive orientation, with little thought to 

their longer-term effects on the growth and future of the world economy. 

At the present moment, on the eve of the new decade, the end of the 

stagflation is nowhere in sight, and the short- as well as the medium- 

term prospects are being viewed with increasing pessimism.

21. All told, to count with substantial improvements in economic and 

policy trends in a nearer future would not be very realistic. Con­

sequently, thought should be urgently given to scenarios different from 

those vised in past projection work. The future prospects of manufact­

uring exports from developing countries should be explored cn the 

assumption that protectionism in the developed region would continue - 

using , of course, different plausible variants. Particular regard 

should be given to the effects of protectionism in sectors where the 

competitiveness of developing countries is the highest and in those 

where it is likely to increase. What should be also investigated more 

closely is the prospective "absorption” capacity of imports of individual 

sectors of the developed regions, in view of assessing the magnitude 

of the necessary adjustments in the production structure and capacity 

of the developed regions.
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22, However, while appropriate scenarios should continue to explore 

possibilities which may be found along the South-North 3xis, strong 

arguments clearly speak in favour of engaging also in the construction 

of scenarios with emphasis on co-operation along the South-South axis, 

notably the unequivocally expressed determination of developing countries 

to put greater accent on collective self-reliance - a policy move which 

a continuation of the present economic and policy trends is virtually 

bound to accelerate. For a large number of developing countries, in 

fact, sub-regional and regional co-operation provides a more convenient 

framework for industrialization and development than its alternative -

a direct integration in the world econony. Clearly also, a higher 

degree of economic independence, which is closely associated with the 

level of technological capability, is more likely to be attained through 

combined action of groups of countries than through isolated efforts of 

individual countries. Moreover, the objective conditions, possibilities 

and scope for a large-scale co-operation among developing countries are 

now infinitely greater than at the time of the emergence of the first 

economic groupings.

23. Taking up again the problems associated with the market size and 

exports, there is no doubt that the combined performance of developing 

countries, in the area of'manufactured exports looks impressive. Ever since 

the early 1960s those exports have been growing considerably faster than

production, and faster also than world manufacturing exports. But this 

encouraging global picture conceals tremendous variations in the participati

of individual countries in the export expansion. In 1978, for instance,

77 per cent of manufactured exports of the group to the OECD countries, 

by far the most important market, was accounted for by the ten leading 

exporters only; the twenty-five countries that follow on the list 

accounted for a modest addition of 16 per cent, whereas the remaining
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7 per cent was distributed among more than 70 countries covered in the 

statistics. These are disturbing figures which raise the fundamental 

question of the real chances which the isolated efforts of the majority 

of the developing countries stand in the export area. How many of the 

small and very small countries in an early stage of development can 

expect to extend their domestic markets by relying mainly on the 

sophisticated and highly protected markets of the developed countries? 

For most of these countries, in fact, trade cooperation schemes, which 

can be envisaged at sub-regional, regional and inter-regional levels, 

is the logical alternative. Solutions along these lines, of course, 

do not imply autarchy. They simply imply that most weak economies 

should not place great hopes in direct ties with the world economy; 

what they need is a more appropriate economic framework which, inter 

alia, is called upon to act as a link with the world economy.

24. Clearly, the trade-creating and trade-diverting effects of trade 

cooperation schemes can be extremely significant. Moreover, the 

primary effects of such schemes on regional and inter-regional trade 

flows are likely to have implications for the commodity patterns of 

trade and, beyond that, on the production and employment structures of 

individual regions or country groups. Some important implications of trade 

cooperation schemes can be studied with the use of the UNITAD model.

25. As indicated in the preceding sub-section, the technological 

capability which is intimately linked with the strength and development 

of the capital goods sector is one of the determinants of the industrial­

ization process. However, this is precisely the field where a large 

number of developing countries cannot expect to go very far by relying
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solely on their isolated efforts. Most developing countries axe 

obliged to accept a transfer of technology which, irrespective of its 

form, injects technical progress in small doses carefully measured by 

the supplier. In this respect the various arrangements with large 

foreign firms, which have the merit of being trade creating and of 

introducing developing countries to intra-industry trade, often have 

serious drawbacks. They generally tie the partner to well-specified 

operations which are only a fractional part of the complex process 

required for the production of the final good. The alternative, however, 

to enga&e in the whole production process exceeds the possibilities of 

the isolated efforts of most developing countries thus pointing to the 

need of the search for new solutions.

26. The problem of the capital goods sector and of the technological

capability is a fundamental problem of the developing countries as a 

group. This problem is well reflected in the structure of manufactured 

trade with the developed countries and in the huge deficit vis-2̂ vis 

the latter group. In 1978 the value of the OECD exports to the 

developing countries, accounted for about two-thirds of capital goods, 

was of the order of DS$ 171 billion - roughly 25 per cent of the CECD 

world industrial exports. The flow in the opposite.direction amounted 

to some US$ 44 billion and was mainly composed of light manufactures. 

These figures no doubt show the high degree of dependence of the 

supplying countries on the combined market of the developing countries, 

but they also point to the interest of the suppliers to maintain their 

privileged position in technology and production of capital goods.

Above all, the figures point to the imperative need for developing 

countries to combine in an appropriate way their human, natural and 

financial resources in order to increase jointly their technological 

capability and expand production of capital goods for which their 

combined market offers virtually illimited possibilities. Economic
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groupings of varying size and scope are a convenient framework for 

pooling together and putting to the best use the cosson resources. In 

certain instances, however, particularly in the area of technological 

research and highly advanced industries where special skills and 

facilities as well as large financial means are required, flexible 

joint investment projects which transgress the boundaries of sub­

regional and regional co-operation will certainly be necessaiy.

To a varying degree, »ary issues associated with the tecinological 

capability and, more generally, with the productive capacity and its 

orientation in developing countries, within the framework of collective 

self-reliance, can be studied with the help of the UN1TAD model.

(iii) Other specific issues

27. The model can also be used for studying selected aspects of the 

energy problem which are bound to have a prominent place in ary scenario 

aimed at exploring the possible evolution of the world economic ystem 

and the possible course of industrialization.

28. In the first place UNITAD should concentrate on the long-term 

evolution of the demand for energy arising from the development plans 

and industrialization strategies. More particularly, the model should

be used to measure the energy requirements of selected patterns of output 

and technologies, noting in passing that one of the uain consuming 

sectors is the energy sector itself.

29. A further stage subject to the possibility of expanding the 

model, might consist of the simulation of various combinations of the 

existing and potential energy sources and of a study of different 

geographical distribution of such sources. More precisely, several 

patterns of technology and output should be considered, notably:
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(a) the development of new "decentralized" technologies, especially 

eolar and bio-mass;

(b) the development of solid fuel resources;

(c) the development of liquid and gas fuel resources;

(d) the developnent of primary electricity - both tydro and nuclear.

One step further might consist of studying possible patterns of the 

North-South allocation of scarce energy resources, especially liquid 

fuels and gas.

50, Among other subjects which could be studied in co-operation with 

other UN bodies and Agencies (PAO, ILO and the Regional Economic 

Cornaissiens), the following deserve attention:

(a) The balance between agriculture and industiy:

Growth of agriculture is an objective in itself as it is called 

up to ensuni adequate nutritional levels. At the same time, 

however, it is an objective intimately linked with that of 

industrialization, end it acquires a particular importance 

in scenarios geared to collective self-reliance. Clearly, 

there is a two-way relationship between agricultural and industrial 

growth: in one direction, agriculture supplies a great many

inputs to a number of industrial sectors - agro-food industries and 

textiles in particular, and it has to meet the increased food 

demand generated by industrialization; in the opposite direction 

it Is industry which supplies inputs to agriculture, such as 

chemicals and machinery, as well as an expanding demand for industrie 

consumer goods. A project which should be carried out in co­

operation with PAO and the Regional Commissions, could explore



-  20  -

all inter-industjy aspect* under different scenarios^

This in turn would provide the possibility of studying the 

implications of a balanced agriculture-industry growth for 

the main macro—economic aggregates, including employment, 

the trade deficit and the saving-investment problem.

(b) Social aspects:

As indicated earlier, the model is particularly well-suited 

to investigate changes in consumption, production and technology 

patterns which can he obtained by putting greater emphasis on 

the essential needs of the population, attaching higher priority 

to the employment objective and/or resorting to a redistribution 

of personal incomes. In co-operation with other UN agencies 

therefore to the Project could be oriented to the exploration 

of the various aspects, requirements and implications of policies 

which a-i« to satisiy the essential needs of the population 

and to promote health, education, housing and other social 

objectives and aspects of development.
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V. Suggestions for priority issues

31. Several important issues might be suggested for further study:

(i) Investigation of the "absorption" capacity (by main manufac­

turing sectors) of the developed region* regarding exports 

from developing countries, in view of assessing the magnitude 

of the necessaxy adjustments in the production structure 

and capacity of the developed regions; for certain selected 

categories of manufactures the incidence of a continuation 

of protectionism in the developed regions ou exports from 

developing countries could be also explored;

(ii) Investigation of the possible effects of assumed trade

co-operation schemes among developing countries (at sub­

regional, regional and inter-regional levels) on regional 

and inter-regional trade flows. According to the analytical 

assumptions, the investigation can be carried further so as 

to include effects on the commodity patterns of trade and, 

beyond that, the implication for the production and employment 

patterns. Considering industrial development in a broad 

and dynamic perspective, the model can produce useful indications 

about world trade structures compatible with different industrial 

structures and consumption patterns at each stage of the progress 

of developing regions;

(ill) Illustration of the impact of different technologies on the 

main economic balances of individual regions;

(ir) Exploration of conditions, within the framework of economic 

groupings, particularly suitable for the development of the
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carital goods sector and the allocation of the cession 

natural, human and financial resources;

(v) Investigation of selected aspects of the energy problem by 

concentrating on the long-term evolution of the demand for 

enrgy (as indicated by the national development plans) and 

by using tbs model for measuring the energy requirements 

of selected patterns of output and technologies;

(vi) The study of inter-relationships between agriculture and 

industries and their implications for the growth of the 

domestic market, employment, the trade deficit and other 

macro-economic aggregates (a Project which could be undertaken 

in co-operation with FAO and the Regional Commissions);

(vii) Social aspects of development i.e. investigation of changes

in the consumption, production and technology patterns induced 

by a greater emphasis on the essential needs of the population, 

employment, health conditions and other social objectives 

(possibly in co-operation with ILO and the Regional Commissions).
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CHAPTER 2

The Analytical Work Underlying the Model

General remarks

52. The preceding review of the main issues which the model proposes 

to address leads to a series of specific queries, i how is the 

model trying to handle these issues?

- On technology, how can technological choices be grasped, with 

their implications on employment and capital requirements?

- As to trade issues, how can markets for exports of the various 

regions be identified under various assumptions an the world 

trade patterns? How can the import requirements of various 

industrial strategies be measured?

- On the energy side, what specific issues can the model gxasp, 

e.g. the impact on energy and trade balance of various techno­

logical developments?

- On the agriculture-industry balance, can the model explore the 

possible impact of various institutional patterns in the 

agricultural sector?

- On the socio-economic front, to what extent can the model give 

an idea on the Impact of income distribution policies on the 

growth of the internal markets and the satisfaction of essential

needs
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33. A full reply to these questions would require a detailed examination of the 

equations of the model, which goes beyond the scope of this report. It may be 

sufficient to note that the mathematical st.'uctuie of the model is relatively 

simple, as was outlined in the introduction^ and that the interest of the model 

lies essentially in the behavioural equations. The "Comparative Advantage" of 

the UNIT AD team was its access to a vast amount of data, same of which untapped, 

in the United Nations, UNCTAD, UNIDO and FAO data banks in the field of trade, 

input/output tables, industrial statistics, agricultural holdings, etc., and 

no effort was spared to compile these data over an observation period extending 

roughly from I960 to 1975* The data were analyzed in the light of available 

economic theory (which sometimes was falling short of the problems at hand), on 

the basis of the econometric estimations of coefficients. The purpose of this 

chapter is to summarize the various phases of this work and to outline the main 

Conclusions, however unfair such a brief treatment may be to the analysis 

conducted by the teaat^.

17 See paragraph 4« introduction. The complete mathematical formulation is 
giv jn in Annex 1.

2/ In a subsequent phase extensive accounts of the most original part of 
this work will be published. The section on technology is cased on 
unpublished work by C. Jerger and J. Royer and on the following papers:
- An analysis of technology indicators - October, 1979 (J. Requena and 
J. Rcyer)

- The UNIDO contributions on technology characteristics on regional 
models in the UNIT AD Project (Y. Cho and J. Royer), June, 1980, 
submitted to the ACC technical working group

- Trend projections of input coefficients for the UNITAD Regional Tables 
(G. Margreiter and J. Skolka), June, 1980

- The main component analysis (B. Dissmann, A. Duval, J. Royer and 
M. Weisser), July, 1980

- Construction of the base year matrices for the regions of the UNITAD 
Project (Y. Gregor, C. Margreiter, M. Mauler, M. Oeltl and L.N. Rastcgi), 
June, 1980.
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I. Technology Issue8

34. Technology, in the "broad sense, is n: iinly embodied in two parts 

of the model, i.e.:

(i) the eight "by eight input-output matrices of the different 

regions;

(ii) the production functions of twelve sectors;

(i) The input coefficients

35. Orer the past twenty-fire years considerable research has been 

conducted concerning the tine behaviour of input coefficients (or 

technical coefficients). The following conclusions seen to be generally 

agreed upon:

(a) In the advanced industrialized countries, with a veiy complete 

technological structure, changes in technical coefficients 

take place very slowly. Several authors like A. Carter in 

the United States and Tilanus in the Netherlands have widely- 

demonstrated that over a five to ten year period changes of 

the coefficients are email and do not affect veiy substantially 

the relation between final demand and output. The main reason 

for thi-nslow evolution of the technical coefficients can be 

easily explained: the technical coefficients only can change

substantially if all the production technologies of & sector 

are changed; but the process of change of production technologies 

takes place only with new investment and therefore it takes 

many years before the moment that the entire production structure 

has adjusted. In other words, ten years from now maty of the 

existing plants will still oe functioning and using roughly the

input etruoture.
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(*) If on« is interested in the re1atire accuracy of the output 

response to final demand, it is relevant to refer to the 

research work of Koopoans and other using the I/O aodel and 

activities analysis,with different aggregation levels. The 

conclusion is that for long tera ■odeIs the use of more 

aggregated tables asy be recoaaended as they will have a higher 
degree of inertia without losing auch precisian at the output 

level. One iaplication is that, at a higher level of aggre-. 

gation, technical coefficients should be interpreted, not as 

reflecting a "technology" (as in the Leontieff world aodel) 

hut as technology aizes influenced tythe output mi-r within 

each broad sector. The inertia of these coefficients, 

over a period of then yeare, is therefore related to the alow 

changes in output aizes as well as to the slow diffusion of 

new technologies. This, it is clear, cannot he extended to the 

case of developing countries where the output aiz can undergo 

drastic changes in a period of ten years.

(c) In the long run, both in industrializing and in auvanced 

industrialized countries, theie is a possibility if not a 

likelihood, of important changes in the input structure induced 

by the continous erosion of techniques due to technical 

progress and/or to a change of relative prices (thus a substitu­

tion process in the input structure).

36. In the UNITAS Project, no sophisticated atteapt was made so far to 

project the input structure of the five developed regions. This can be 

Justified by the preceding arguments: any serious inquiry on new



-  27 -

technologies, using the ex-ante net hod based on infozsation fron 

enterprises, is costly, as ccmuared to the fact that, with a few 

changes, higly aggregated (8 sectors) tables can be used for a 

199C projection. However, available tables all reflect technologies 

and output-mixes of the pre-oil crisis period and this deserves some 

attention. Information was therefore requested fro« a consultant^ 

on changes which could be observed in one of the few developed market 

economies (France, Germany, United States) where long time series of 

detailed input structures are available.

57. The results of this analysis at the 38-sector level, for the 

period 1970-78, can be summarized as follows:

(a) In the agricultural sector, the son of all energy inputs

remains fairly constant in spite of a very slow substitution 

between electricity and petroleum. The input of fertilisers 

setts fairly stable in physical terms but its increasing 

importance in value terms, in relation to the price of 

petroleum products, may well induce technological changes. 

As of today, the most spectacular change remains the well- 

known trend towards more intermediary inputs end a lover 

contribution from primary inputs (labour and capital).

This is likely to continue up to 1990 and will be taken into 

account in a "Business as usual" scenario. There is room 

also for an alternative scenario simulating a reversal of 

this trend in Europe, on account of possible employment 

policies within the EEC j

1/ Acknowledgement is due to Prof. E. Fontela (Geneva University) for the main 
findings in paragraphs 35 to 37.
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(b) In til* Food Processing sector; petroleum inputs a m  declining 

sine» 1975-74 most probably on account of energy savings 

measures, as there is little indication of a substitution 

process. More likely, the change in relative prices may induce 

a measure of control of packaging materials, thus introducing a 

declining trend in the input of light industiy;

(c) In the energy sector, a rapid substitution is taking place 

from petroleum to coal, but this is of interest only vithin the 

sector, as, remarkably’, it has not affected coefficients at

the 8 sector aggregation level. Another source of change worth 

being considered is a possible increase in indirect taxes affecting 

the value added coefficient. Obviously it is altogether 

another proposition to project the input structure beyond 1990;

(d) As to the Basic Product sector, hardly any aggregate coeffi­

cients are affected by the observed decrease of coal and 

petroleum and the increase of electricity and gas.

This means a substantial increase of the energy coefficients 

in value term, (since the real term value of this coefficient 

amounts to 7-6 per cent, i.e. a high proportion of total cost)

(e) In the light industry sector, the small energy coefficient 

(below 2 per cent) is continously declining since 1974 in all 

sub-sectors, thus suggesting that the energy crisis has induced 

serious efforts of energy saving. Ifcr comparison, one may wonder 

wly this was not as spectacular for the heavy industry (Basic 

Products) as for light industy. The answer may be that (i)
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energy saving's were continously under review in the former 

sector pre and post energy crisis, while it was neglected 

in the light industry sector before the crisis *nd (ii) 

the output-air and the technology of heavy industry can only 

aove slowly due to the magnitude of the investments require!.;

(f) Ho change attributable to the energy crisis can be observe:’ 

at the 8 sector level for the reaaining sectors: Equipment

goods, Construction and Services but technological trend’ 

initiated before the crisis proceed without change (in partie.; 

the trend towards automation, the increased importance of 

repairs and the intra-consumption of the services sector).

The conclusion for developed countries seems therefore confinaed: 

at the highly aggregated level of the UHITAD tables, few changes are 

needed to make the 1970 tables valid for 1990, at least in a "business- 

aa-usual" scenario. These changes have been introduced.

58. In contrast, an unprecedented attempt was made ty the UHITAD teas, 

in close cooperation with UNIDO, to bring some light in the controversial 

issue of the projection of inpat-output matrices in the process of in­

dustrialisation of developing countries. The most coma on assumption in 

large modela of this type is that the technology and output-mix reflected 

ty input coefficients were comparable across country and could be related 

to macroeeoncaic variables through multiple regression analysis. On the 

strength of the UNIDO’s extensive collection of input-output tables, this 

track was thoroughly investigated for a sample of 30 countries, using 

the following explanatory variables:
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gross doom stic product;

(b) the size of countjy measured by the size of population;

(c) population density, Measured ty number of inhabitants per 

square kilometer.

The result, however,was negatived In an attempt to check the 

influence of the quality of original data on these results, the 

analysis was repeated with 34 selected counter tables but the overall 

negative conclusion stood.

3$. Another approach was also explored, i.e. taking as explanatory 

variables of the regressions, the shares of industries (at the 24 

sector level), in the sectoral output of each base sector (at the 

8 sector level). The idea was to check whether industrial specializa­

tion (at the 24 sector level) i/ae responsible for the spread of technical 

coefficients at the 8 sectiv ravel. Some impact of output mix was 

actually found in 40 (out of 64) input coefficients, but with a poor 

explanatory power of most equations (R^ between 20 and 30 per cent).

The interpretation of this rather meagre results of regression work 

could therefore be expressed in the following manner: could the

UHITAD team assume that the unexplained part of the variance, i.e.

70-80 per cent, should be ignored and treated as a noise (due to the 

poor quality of data)- or should it be attributed to missing factors, 

in which case the crucial point was to identify such factors.

40. A major step forward, in this connection, was achieved by 

using a graphical display of the data - the main component analysis -

l/ Regression equations with an R as low as (or higher than) 30
per cent were only found for 11 out of 64 independent coefficients.
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sector by sector^. The interesting result vas that some 80 to 90 

per cent of the variance of the input coefficients for a sample of 

42 countries could be identified in the graphs. The firet visual 

inspection confined tko suspicion that input coefficients are 

influenced by other factors than the economic variables in the 

regression analysis. Specifically, in most diagrams, one could 

detect clusterings of countries by regional affinities - as opposed 

to GUP per capita - and, within such clusterings, an influence of 

economic variables. In the best cases (energy, light industry, capital 

good industry) the analysis vas able to interpret the diagram in terms 

of output-mix, thus suggesting the interesting assumption that technology 

patterns in individual industries tend to be similar within regions-^ In 

other cases, the influence of the tax system or simply "statistical 

artefacts" (such as biased coefficient^) were brought up by the 

analysis.

41. The following conclusions can be drawn:

(a) On the methodology side, if a variety of coefficients are 

found in different countries for the same sector, depending 

on regional similarities'^or output-mix, ary "deterministic" 

method to project the Matrix of input coefficients should

1/ The analysis consisted in building up the 8 eigen vectors of the
correlation matrix of the input coefficients of each vector; the 
eigen value corresponds to the share of the variance explained by 
the eigen vector. It was found that 80 or $0 per cent of the variance 
was spread on two, sometimes three eigen vectors out of eight. The 
graphs were obtained by taking pairs of eigen vectors as axes.

2/ There is a strong suspicion that many such biasses were introduced 
by a blind HAS treatment.

The reasons for regional similarities are yet to be explored. One 
may think of the size distribution of enterprises and all "traditional" 
features of small scale industries. In other cases, the modern sector 
is similar, due to same factor proportions, demand mix, output mix,
6tC• a «



be p roh ib ited . Instead , 6 o ft modelling techniques such as 

the main component a n a ly s is , should be used;

(b) The future industrial structure of developing countries should 

be made a function of policy decisions taken by national 

decision-makers (enterprises and government) and also largely 

of the factors governing the international division of labour; 

the resulting output-mix should be reflected in input-output 

tables;

(c) The level of aggregation has a strong influence on the -whole 

issue. The negative aspect is that, at the 8 sector level, 

the influence of the output-mix is blurred in many sectors.

The advantage, though, is that some rough projection can be 

made for the decade 1990 to 2000 or a more distant future, 

with only a few changes reflecting output-mix. This 

justifies the level of aggregation of 8 sectors for a long­

term model and conversely points to the considerable 

uncertainty introduced by a detailed input-output table;

(d) In practice, in the trend scenarios described in the last 

chapter of this report, the matrix of input coefficients for 

developing regions was endogenously determined to simulate

a move towards technologies of industrialized regions selected 

on the basis of the main component analysis (see paragraph 124). 

It will, however, be attempted, in further versions of the 

model, to introduce policy assumptions regarding specific 

processes of industrial specialization, and to study their 

impact on capital requirements, employment and trade.
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( fi) Th« production functions

42. Production functions, relating investment demand and employment 

requirements to output, were obtained by multiple cross-counter regression 

analysis. The dependent variable vas productivity (gross value added at 

constant prices per worker) to be explained by a number of exogenous variables: 

capital per worker, value added coefficient (ratio of value added to gross 

output), average size of plant, size of market. Before presenting the 

results, a few words should be said on sources and problems.

43* The main source of datar^ was the United Nations Yearbook of 

industrial statistics (YIS) based an annual surveys conducted in countries 

at the enterprise level. Information coming from reporting entreprises for 

40 ISIC three digit sectors, included: production (gross-output and value

added), employment, compensation of employees, gross fixed capital formation 

bf utilising sector and size of establishment. These data were processed 

for a sample of thirty three countries for the years 1967-76, sad soma 

55 indicators derived from original data were computed for each of the 40 

sectors, by country^ Two limitations of the data should be mentioned, 

beyond the uncertainty on their reliability; firstly, the scone of the 

surveys, in each country refer« to a minimum size of establishments, 

varying from 5 to 20 workers. Depending on the cut-off point, information 

on small scale plsnts is missing, thus introducing a bias which can be 

measured, for example, an employment figures for the manufacturing sector.

l/ The only partial exception refers to socialist countries were national 
data on capital stock and other variables were used.

2/ Altogether, this required the manipulation of more than 700.000 data.
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The following table an idea of the magnitude of the bias in six

of the UH1TAD regions:

Employment (million workers) in Kanufactuiing. 1975

Bejrion ILO~^ source YIS source Batio Yli

North America 20.326 18.993 0.94

Western Europe 42.472 36.275 0.85

Japan 13.460 11.337 0.84

Other Developed 2.802 2.797 0.99

Latin America 11.960 10.530 0.88

East Asia 8.480 6.303 0.74

The YIS source, weak as it nay he fox the six regions of the table 

(employment bias between 1 and 26 per cent) appears to be almost 

the unique source for Africa and West Asia. Employment for the base 

year had therefore to be guessed for 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. 

All in all, the production functions derived from the YIS source 

were adjusted to take account of the cut-off bias by a multiplyer 

within the range of the ratio quoted in the table. The underlying 

assumption is that the bias affects the level, not the growth of 

productivity, which nay be a strong assumption.

ILO source is based on Qnplcyment and Industrial surveys. ILO 
publication also uses YIS estimates bit such figures were not 
retained for the above comparison.
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44. The second limitation of the YIS source is the absence of data on

capital stock. Following several authors, an attempt was made to compute

a proxy for this variable. Electricity consumption per unit of output

was tested and rejected and instead, the sum of gross capital formation
l/ 2/for five years (normalised for ten years) was retained.—' A simple model—', 

making assumptions on the life of equipment in each sector, yielded estimates 

of the capital stock, on the basis of the above proxy. Comparisons with 

two countries, North America and Corea, showed that both indicators were 

reasonably correlated with the Capital stock derived from national sources 

(rank correlation 0.99 among sectors). Two alternatives were therefore 

available in the model, as proxies for capital per worker, i.e. CAPI£

(gross investment over ten years per worker)and PEL (Capital stock per 

worker estimate derived from the former). In spite of theoretical advantages 

of PEL, CAPLE was retained for the sake of simplicity, pending further 

studies on the complex link between PEL and thé "true" capital stock per 

worker. One additional remark should be made: there is no proportionality

between CAPLE and the true "E/L" especially where comparing developed 

and developing countries; in fact, for countries with veiy high rates of 

manufacturing growth during the observation period, like Corea, more capital 

was accumulated during the décade 1967-76 than during any preceding period, 

so that CAPLE is not far from E/L. This does not hold true for developed 

countries.

l/ See in particular ECE study on "Structure and change in the 
Manufacturing sector".

2j Writing I^=(r+)^)  ^tl* 1̂ lere ^t 8"*;an̂ 8 ff1088 investment
for year t, r the exponential rate of growth of capital stock per 
annum, and^the replacement rate.
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45: The general form of the production function is:

LP = (Caple, Ivy, Tie, Du, t)

where LP stands for the productivity (value-added per wcrker)
Caple= for a capital labour indicator (see below)

Ivy - for the value added coefficient (ratio value-added to gross

output)

Tie = for the average size of plants (workers per plant)

Du = for a duasgr variable on market size (see below) 

t = for time

Caple, as already noted, is a proxy for K/L (capital per worker), 

but his magnitude differs from that of K/L.

Du, is a decreasing function of total GNP, meant to measure the 

influence of total market size (admittedly the domestic market only) 

since its value was calibrated according to GNP in 1970 prices, so as to 

divide countries basically into four groups: North America (Du=-l), 

other DD's (Du=0), Urge DG’s (Du=-l), i.e., GNP >  7-5 Ю 9 1970 US$
Q

small DGVi (Du=-2), GNP ^  7.5 10 US$. However, the definition of

Du varies with the sector (see detailed analysis). For some sectors, 

a fifth categoxy was distinguished, i.e. тезу small markets, roughly 

corresponding to least developed countries (du=-4)«

46. A few remarks on this function are in order:

(a) the variables have been entered in neperian logarithmic (Ln)

form, except Du and t, so that the relation between productivity 

(LP) and capital-labour ratio (Caple) is comparable to a Cobb- 

Dougla.s functionr^ However, the coefficient of Caple- is likely 

to differ from that obtained with a direct estimate of the capital 

stock, since there is no proportionality between Caple and K/Lt

TJ With an elasticity of substitution equal to 1.
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(b) the c o e ffic ie n t o f the average plant s ize  ( T i e )  introduces 

a fu r th e r  in fluence o f labour, i . e . ,  w ith  a p o s itiv e  sign  

i t  denotes economies o f scale, and w ith  a negative sign  

dis-economies o f scale;

(c) the influence of the value added coefficient (ivy) requires some 

explanation. This variable is the complement to 1 of the ratio 

of material inputs to gross output; in time series regressions, 

it is generally cclinear with K/L (and the coefficient is not 

significant) but when it is significant the variable introduces a 

substitution of material inputs for primary inputs (capital or 

labour). In a cross-country analysis, a low correlation between 

K/L and Ivy appears in most sectors (except for capital goods), 

so that the coefficient of Ivy is often significant. The most 

general interpretation which suggests itself is that this 

variable is an indicator of the changing output mix within the 

sector in the process of industrialization. Actually, the main 

component analysis of the input vectors of the I/O tables pointed

to this interpretation: in mary sectors the value added coefficient

was sorted out as'responsible for a large part of the variance and 

was found to reflect the dominant sub-sectors, thus linking the 

analysis to long-term industrial specialization strategies. It 

may «therefore, be noted that both in the I/O tables and in the 

production functions, the UHITAE technology sub-system is aiming 

at taking directly into consideration the industrialization 

strategies of the region. There are, though, cases where the 

traditional interpretation (substitution material/ primary inputs) 

may still be retained (see detailed analysis);



(d) the influence of market size (?• ) vas demonstrated long ago 

by Allyn Young and was evidenced by H. Chenejy^, its 

interpretation in terr ' of mi ero-technology is interesting: 

it suggests a "package effect", i.e. sets of enterprises 

complementary to each other. As vili he seen, the market 

size influences strongly the technology of same sectors)

(e) finally, the time variable can he introduced by dividing the 

sample in two sub-samples, the five-year period 1967-71 and 

the next period (1972-76). The interpretation is that of 

neutral technical progress. The related coefficient vas found 

significant for three (out of twelve) sectors, i.e. refineries, 

primary processing and capital goods industry (see detailed 

analysis).

1/ See Cheney and Syrquin (1975)
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47. The equations 

axe given belotr^ 

region to account

selected, for the market economies of the UNITAD qrstem 

(The actual constants are adjusted from region to 

for the cut-off bias - see above).

Production Functions 

(Ln LP = dependent variable)

Sector C* Ln Caple In Ivy Du t (E2)

Agri-food 4.0 0.65 0.78 -0.25 — (0.84)
Oil extraction 1.2 0.59 — — — (0.74)
Utilities — 0.60 1.6 -O.32 — (0.89)
Coal extraction 3.0 0.55 — -I .29 — (0.80)
Other mining 3.0 0.65 1.26 -1.38 — (0.77)
Oil refineries 6.8 0.25 — — 0.2 (0.91)
Primary

Processing 6.7 0.28 0.65 -0.27 0.16 (0.86)

Light Industry 5.0 0.54 1.21 -0.26 — (0.91)
Capital goods 

Industiy 7.7 0.12 — -0.48 0.15 (0.85)

Note: All coefficients are significant at the 0.05 per cent probability level.

1/ Production functions for the CPE's have been obtained from
the same sources (YIS) for Czechoslovakia. Hungary and Poland, 
while for USSR, capital stock variables have been taken in 
national sources. The straight forward Cobb Douglas functions, 
calculated from time series are not analyzed here for the sake 
of conciseness. They will be given in subsequent reports.
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48. A few general comments are given here so as to restrict a detailed 

analysis (see further below) to the capital goods industry (similar analysis 

for the primary processing and light industiy sectors are given in an annex).

(a) no equation with plant size (Tie) is used in the model on 

account of the difficulty of projecting that variable as 

exogenous variable, but as the detailed analysis will show, 

economies of sc~l* are significant in some sectors;

(b) the value added coefficient is found significant in all

composite sectors: Agri-food, utilities, other mining,

primary processing, light industry (for capital goods, see 

detailed analysis). This strengthens the interpretation that 

this variable reflects the long-term industrial specialization 

strategy;

(c) the coefficient oi Caple is surprisingly uniform, around 0.5-0*6, 

except in sectors where time was found to be significant. In 

those sectors, there was an obvious correlation between Caple 

and time, although the coefficients retained were significant.

If time is omitted, the coefficient of Caple is much higher for 

primary processing and oil refineries - for capital goods, 

however, the time variable does not change the magnitude of the 

Caple coefficient, which remains small (0.12). The interpretation 

is trivial i.e.,a relatively low capital intensiveness.

(d) "neutral" technical progress appears in three sectors, oil 

refineries, primary processing and capital goods industry, where 

technology change is known to be fast. This, admittedly, is an 

over simplification of a complex matter since technical progress 

is also known to be at work in other sectors and, further, is 

often embodied in Capital (relation with Caple).



(e) finally, three levels can be distinguished for the influence 

of market size (Du) • For three manufacturing sectors and for 

utilities (Agri-food, primary processing and light industry), 

the coefficient is around 0.26. For the capital good sectors, 

it jumps to O.46, and it reaches 1.3 - 1.4 for mining. The 

difference between the coefficients of the capital good sector 

and other manufacturing sectors is worth noting since it

can be interpreted as a difference in techno] ogf due to the 

"package effect" already mentioned. As to the high coefficient 

for mxning, it is simply a reflection of geographical distribution 

of mines among countries with different levels of GNP;

(f) for the utilities sector, another dummy variable was tested,

i.e. the proportion of non thermic (dams, nuclear) over

thermic energy. The variable was not found to influence the

productivity significantly but it appeared to be correlated with

capital per worker (Caple) so that it can be used to project

Caple on the basis of plans for non thermic energy.
The case of the Capital good industry

49* This sector, which includes ISIC groups 382 to 385 is extremely 

composite, and the main component analysis showed that no coefficient 

was related in an obvious vay to the growth of GNP per capita. It was 

possible,by going down to about 20 su1 -sectors to trace up the link 

between the material input coefficients and dominant sub-sectors. The 

regression /analysis while confirming these conclusions, shows unifying 

features in the technology of the sector. It was conducted on a sample 

of 32 observations, of which 18 for DD's and 14 for DG's.

50. The first feature is the existence of a correlation between capital 

intesaivoness (Caple) and value-added coefficient (ivy). This correlation, 

which is reflected in the correlation matrix of the variables (0.53), i® 

such that the two variables are usually co-linear and rarely appear 

simultaneously with significant coefficients in the Bame equations. The
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interpretation is trivial, i.e., sub-sectors vitfc a high capital 

intensiveneee coincide with those with the smallest proportion of material

of equations emerge:

LP = f (ivy, Tie, Du) and LP = f (Caple, Tie, Du)

51. The second finding is a decreasing trend, both in DD's and PC's, 

in plant site, in terms of workers, during the observation period. In 

DC's, an interesting regression shows that the largest the market size

find out. a negative coefficient for the variable Tie in equations explaining 

the productivity, both in DD's and DC's; in other words, in this sector, 

like in the light industry sector, small plants are more efficient than large

52. The next feature confirms the complexity of the sector as reflected in 

the main component analysis. No clear trend emerges neither for the value- 

added coefficient nor for capital intensiveness. More precisely, for the 

latter, increasing trends are found in DD's and decreasing trends in DC's. 

This is an "a contrario" evidence that the important factor underlying 

these variables is not CNP per capita but the output mix. Hence the 

difficulty of projecting these exogenous variables without a knowlegde 

of expected changes in output mix.

53« Good regressions (R^= 0.80) obtain when trying to explain productivity 

with Capital intensiveness (or value-added coefficient), plant size and

market size, for the DD's alone or for the group DD's + DG's as a whole.
2

Poor regieesions (R =.4l) are however found for the X  group alone,

1/ In DG's the following regression obtains:
Ln Tiej = O .34 DD + 0.78Ln T ^  

where 2 and 1 refers to the two observation periods.

input (and the highest share of value-added). As a consequence, two series

It is not surprising therefore, to

plants (dis-econcoles of scale).
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Furthermore, the time variable appears to be significant both for DD's and 

for the group as a whole, which is not surprising since productivity increased 

during the observation period without any clear trend for the major explanatory- 

variables. The following equations obtain:

DP + SC 32 = 0.85

(l) Ln LP = 7.7 + 0.1?Ln Caple - 0.48 Du + 0.15t
(26) (4 .6)  (-11) (2.1)

DP R2 = 0.88

(2) In LP = 8.4 + 0.05*I*iCaple - 0.44 Du + 0.15t * not significant.

(7.8) (0.4) (-9.6) (2.2)

54. The value of.the constant is high as compared with other sectors, whether

in PP's or DG's, i.e.» the productivity of the sector is high irrespective of the

amount of capital. However, this finding should be qualified in view of the 

influence of the other two variables: market size and neutral technical

progress, i.e., two weak points for maiy developing regions. This calls for 

policies to promote these factors, i.e., management, knowhow, research and 

development, training of qualified manpower, for influencing technical 

progress; and creation of a large internal market for specific standardized 

items, ECPC and export policies for influencing the market size.

Final remarks on production functions

55. A first concluding remark is that the two main sources, i.e., the UNIDO 

set of 1/0 tables and the Yearbook of industrial statistics, appear as ve^r 

rich sources of information, however incomplete and biased they are. A number 

of valuable insights on technology can be gained from their analysis, although 

some are more suggested than demonstrated. The way is, therefore,open for

_ deeper analysis, especially as to the link between the technology (input 

coefficients, production functions) and two key variables, i.e., the output 

mix within large sectors and the market size.



56. Some further analysis, left for subsequent reports, has been conducted 

on other socio-technical characteristics. One, made by UNESCO, refers to 

the requirement for qualified manpover. The other, conducted by the

UNITAD team, concentrates on the relationship between technology (in 

particular Capital-labour intensiveness) and factor shares in the output.

In many sectors, a decreasing share for labour income appears during the 

first stage of industrialization. This finding - which runs contra^ to 

the neo-classical theory - should enable the model users to simulate coat 

variations at various stages of industrialization. At the present stage, 

sob»  rough figures have been entered in the model.

57. The level of aggregation adopted in the model for the analysis of the 

manufacturing sector, i.e., Agro-Food industries, Primary processing, light 

industry and Capital good industry seems adequate to handle a number of policy 

choices on industrialization. In this connexion, this analysis can be compared 

with that of many authors^who have used cross-country regressions to derive 

structural changes in the process of development. It should be recognized 

that cross-country comparisons are bettter equipped than time series to bring 

out long-term structural changes. The danger, though, is to adopt a 

deterministic attitude in drawing conclusions, i.e., to suggest a unique

path for the industrialization process. In this study, a systematic attempt 

has been made to avoid such a criticism, by underlining the importance of 

regional differences, and above all by allowing policy choices to be made 

on key variables, such as capital intensiveness, plant size, market size, 

output mix, technical progress. Policy assumptions for these variables can 

be given to generate scenarios sel'ected from the priority issues im Chapter 1.

1/ Such as Cheneiy, set alia.
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II. The interplay of trade and development-^

58-. As was recalled in the first chapter, trade and development issues 

constitute the very heart of the UNITAD system. This section will 

attempt to give an overall view of the response of the trade sub-system 

to a number of policy issues. The first part outlines the theoretical 

background of the model, the second part describes in general terms 

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 shares, 

as embodied in the seven trade matrices.

(i) The theoretical background of the model

59. The abundant economic literature on trade in the last thirty years 

sometimes completed and often contradicted Ricardo views on comparative 

advantages. These developments can be roughly classified as those 

refining the factor proportion theory along the line cf the Heckscher- 

Ohlin-SasiueIson theorem, those based on the product cycle and technological 

gap and new insights on specific aspects from a number of authors^ A few 

paragraphs - over-simplifying these theories - may be useful to justify the 

choices made in the UNIT AD system.

60. 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
l7 This section summarizes and updates the paper: "The Interplay of Trade

and Development in the UNITAD Model" (by A. Duval, M. Gilli and J. Rcyer) 
June, 1980. Submitted to the ACC technical working group of the Task 
Force on Long-Term Development Objectives.

2/- On the factor proportion theory, see in the bibliography H.B. Lazy (1968), 
G.C. Hufbauei(1970), V. Leontief (1956), G. Fels (1972);

- on the product cycle theory, see S. Hirsch (1975)* D.S. Keesing (1965),
R. Vernon (1970);

- on other theories, references are made in the text to research published 
by Bela Balassa, B. Herman, P.B. Rayment, G.K. Helleiner, S.B. Linder,
J. Tinbergen.
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vith a lov capital, low skill content and the reverse, i.e., a negative 

balance in sectors with a high capital, high skill content. While there 

seems to be a large accord between theory and facts^ in some sectors 

(e.g. consumer non-durables), the theory has major limitations: it

predicts a maximization of welfare for all trade partners, while permanent 

disequilibria seem to be the rule not only in a few countries over short 

periods but in most developing countries and some industrialized countries 

over long periods. Another difficulty ia the definition of "factors" which 

can be defined as influencing trade: physical capital, qualified manpower,

human capital, etc. Finally, a grey area for the theory is "intra-industry" 

trade taking place in intermediary goods, equipment goods and consumer 

durables, i.e., a high proportion of trade in manufactures.

6l( Seme limitations can be partially explained by the exceptions to the 

basic hypotheses underlying the theory, in particular trade obstacles like 

discriminatory tariffs and other restrictive practices (hence, the 

importance given to urotectionism in the UNITAD trade system)

However more applicable to the North-South trade appear to be those 

theories postulating the existence of monopolies, or oligopolies for 

differentiated goods (and restricting the application of factor proportion 

theories to standardized goods). In the sectors of equipment goods and 

consumer durables, theee theories identify a hierarchy of countries 

according to the control of sophisticated technology, so that the 

technology gap allows the development of monopolistic positions for 

large plants in large home markets. This approach goes a long way in

l/ See in this context, Tuong, H.D. and Yeats, A.J. "On factor
proportions as a guide to the future composition of Developing 
Countries Exnorts", mimeo, UNCTAD, Geneva, and more generally 
G. M s  (1972).
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justifying the importance accorded ty UNCTAD and UNIDO to the transfer

of technology and their efforts to eliminate discriminatory practices

for differentiated goods. What was retained in the UNITAD system is

the idea that a large market size is a crucial condition to develop

the capital good industry. This is embodied not only in the technology

equations, as was already seen, but also in import equations, where the

market size has a depressing effect on imports of equipment goods.

¿2« The same factor, market size, is the focal point of seme theories

explaining the spectacular growth of intra-industry trade. The latter

concept is defined here with reference to commodities in which domestic

production is matched by similar imports in a proportion close to the

exports of the sector. A premising theory, presented by Rayment and

other authors^/^/ is the development of a dynamic process of industrial

differentiation. Ary manufacture good is seen as produced by a chain

of activities taking place in distinct enterprises; as the market for

the end product growths up, economies of scale or comparative advantages

in factor proportions induce the separation of new components in the

chain and hence a further industrial differentiation. This theory,

which at the micro-level can be reconciled both with the factor proportion

and the economies of scale theories, goes a long way in explaining the

policies of transnationals to locate component plants in developing

countries, so long as they have full control both of the technology and

of the sales of the product,which is part of a chain of activities located

1/ See Rayment, P.B. "Intra-Industry specialization and the Foreign
Trade of Industrial Countries", Essays in honour of Prof.C.T.Saunders, 
Cambridge, 1980.

2/ We leave aside Linder's ingenious theory explaining intra-industry 
trade by overlapping consumer preferences for a given commodity at 
the same level of development; as Rayment observed, consumer 
preferences cannot be the determinant for explaining intra-industry 
trade for capital and intermediary goods which constitute the major 
part of intra-industry trade (90 per cent according to Rayment).



in different countries. It is extremely difficult to capture this effect 

in a macro-economic model since it lies entirely on micro-technology 

characteristics and on decisions made by transnationals on the basis of socio­

political conditions as much as on cost differential. The distinction between 

micro and macro effects is a fundamental difficulty which cannot be escaped in 

a macro-economic model.

63. In this respect, it may seem tempting to introduce market prices - or 

faute de mieux unit values derived from trade statistics - as an explanatory 

variable for trade changes. Whether factor proportions or economies of scale 

or any other variable lies behind the behaviour of trade partners, their

decisions at the micro level, must be profitable at market prices. Hence, 

the idea, expressed by B. Herman ( 1978)^that, rather than tiying to explain 

trade by factors influencing cost (sector proportions) or prices (monopolies), 

it would be advantageous to introduce market prices directly as explanatory 

variables. A successful demonstration of this approach was actually made by 

the same author (see third part) at the five-digit SITC level. But a world 

system which would go down to that level of aggregation would be unmanageable, not 

to speak of the difficulty of projecting specific market prices in the long run,

in particular for differentiated goods.

64 . Using unit values, prices effects were actually tested in import equations, 

bjut price elasticities of imports were found to be relatively small at the level 

of aggregation of the UNIT All system^. This may be due to the fact that at the 

level of aggregation of the model (seven baskets of goods), unit values are 

very far from true "prices" and include a strong "quality" bias. Unit values 

were also tested in a sub-model (the non linear semi-aggregated model) governing 

the competition between exporters in each region, i.e., the substitution between 

import shares. At the macro level (see third part), the results of the model, 

although not devoid of interest, have shown strong limitations. Orthodox price

y  B. Herman - ’'Market Penetration: A Formal Analysis" mimeo (1978)
2/ Furthermore, in regional models, domestic prices are influenced positively by 

import prices so that high importing prices, for example, have a depressing 
effect on import volumes via the reduction of consumption and the resulting 
decrease in domestic activities.
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elasticities (with a negative effect), in the north-south trade were only 

found for four groups of commodities; the volume shares, instead, were 

almost insensitive to prices for energy materials, intermediary products 

and equipment goods, i.e., three out of the four most important groups 

determining total imports. This result - partly due to the insensitiveness 

of the model and the level of aggregation, is probably not foreign, 

altogether, to the existence of oligopolies in those sectors (see table III 

in part III).

65- Another tool, the gravitational model experimented by J. Tinbergen,

W. Leontief and several others, simple and crude as it may seem at first 

glance - admirably captures a number of substitutions between import shares 

in the four manufacture sectors. Its principle ties in well with the theory 

of "virtous circle"-^/which explains the success of an exporter by a dynamic 

process of increased competitiveness through increased market size. A model 

of this type was also tested in the UNTTAD system, where the spectacular 

breakthrough of East Asia on the North American market, or of Japan in 

all regions is well reflected (see tables I & II in the third part).

The gravitational model, in which no price variable appears explicitly, 

can therefore be said to illustrate the effect of competitiveness (price 

and quality) on differentiated goods better than another model with 

explicit price variables.

66, Eventually, an empirical choice was made by the UNITAD team: trade

shares are kept exogenous, but are derived in a cautious way from both 

sub-models. More will be said to justiiy these choices in the third part 

of this section.

1/ See in particular Bela Balassa in "Export Composition and Export 
Performance in the Industrial Countries, 1953-71" in "Review of 
Economics and Statistics" November, 1979»
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(ii) Import functions; Complementarfer and substitution processes 

67. In each regional model, imports are determined separately for 

seven baskets of goods and one of services, i.e. three natural 

resources oriented-groups (agricultural products, raw materials, 

energy materials), four group of manufactures (intermediary products, 

consumer non-durables, equipment goods, consumer durables) and services. 

As in many input output models, the import vector (by production 

secto rsi/) is substracted from the domestic demand and exports to 

yield a final demand bill which governs the output mix through the 

inverted matrix of input coefficients. The domestic output and its 

structure are therefore extremely sensitive to the magnitude of each 

import group. The larger (the smaller) that magnitude, the weaker 

(the larger) the corresponding domestic sectors. The system, however, 

is a simultaneous system of equation in which imports are in turn 

dependent on domestic activities and on policies variables, so that 

the general fonn of import functions, for any of the eight categories, 

can read:
Imports = f (AV, prices, market size, DUT), 

in which AV stands for variables related to domestic activities and 

DUT is a dummy variable representing the protection level (both 

custom duties and non-tariff protections).

1/ The classification for the seven baskets of goods differs from
that of production sectors. Imports and exports of goods are 
first determined in the "trade" classifications and then 
converted into imports and exports by production sectore through 
transition matrices. The transposed matrices serve as bridges 
between the two corresponding price systems.
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68 . The choice of these variables is meant to reflect two opposite 

influences on the level of imports, i.c., the activity variable 

(supposedly with a positive sign) governs complementary imports, 

while the other three variables (supposedly with a minus sign) 

tend to decrease the level of imports and determine a substitution 

process via the influence of imports on the final demand bill.

The influence of prices, which intervene both directly and indirect­

ly, will be examined in part III. The main originality of the import 

equation lies in the importance given to three substitution processes, 

i.e.:

- those induced by tariff and non-tariff protection;

- those made possible by the growth of the relevant domestic sectors 

as a result of national development policies, and in particular 

income distribution policies ;

- those governed by the enlargement of market size through collective 

self-reliance policies, at regional or sub-regional level«

The last two processes are fundamentally the same but are captured 

in two alternative sets of equations, in which the "market size" 

variable is either the growth of output or the growth of pupulation.

An additional remark which will be justified in the text is that 

both cross—country and time series analyses were used to estimate the 

equations.

69 . As to the first substitution, an attempt was made to derive

from past observations estimates of the impact of protectionist policies, 

reflected by the dumny variable called DUT, which required extensive
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data compilation. The rate of import duties levied on each group 

of commodities was first compiled for each country, which involved, 

averaging rates of duties for the various sub-items of the group.

An estimate was then established by GATT and UNCTAD experts for 

non-tariff protection, i.e. the level of non-tariff protection was 

classified in three categories:

- no protection

- licensing

- level close to absolute prohibition.

Finally the tariff and non-tariff protection levels were cross- 

classified in a 3 x 4 matrix, each cell corresponding 

to a value of the dumny variable between 0 and 5. The cross-country 

analysis made the variable DUT appear, with the correct negative 

sign in all commodity groups, but its importance is variable.

In particular,'it was impossible to measure the effect of protectionist 

policies for 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 aay be an idealistic view of reality; 

this could be adjusted by using better indicators, but a more subtle 

argument may challenge further attempts: Non-tariff protection, in

this sector, is said by some authors^/ to take the form of restricting 

practices which would limit the amount and the choice of commodities 

produced by developing countries on sale on the market of developed 

countries.

1/ See G.K. Helleiner in "Structural Aspects of Third World Trade: 
Some trends and some Prospects in "The Journal of Development 
studies','April 1979*



70. The second type cf substitution is induced by the growth of domestic 

sectors in the process of industrialization. As growth proceeds, new 

complementary imports emerge, which should be captured in the positive 

coefficient of the activity variable, while the growth of the competing 

domestic output should introduce a negative term in the import function. 

In time series, it is generally difficult to separate the two effects 

since the activity variable and the output of the domestic competing 

sector are often co-linear, but ' a cross-country analysis these two 

"structural" effects can b-;, and in most cases were, separated. As an 

example, imports of agricultural goods are positively related to the 

growth of the manufacturing sector, i.e., an activity variable which 

conveys the emergence cf new complementary imports, and negatively 

related to the growth of the agricultural sector, i.e., the market

size variable which brings out the substitution effect.

71. The third substitution effect is the collective substitution 

process within a sub-regional or regional grouping. Here a 

simplifying treatment was adopted but the main purpose was kept, 

i.e., to measure the impact of such policies on the volume of 

trade outside the region. To tiU • ''.“feet, an indicator denoting 

the market size in terms of total population was measured in the 

cross-country analysis. When using these equations (determined on 

a sample of countries’) for the UNIT AD regional models, the value 

given to that variable (and tested in time series) was that of 

the average market size (in terms of the population) of the 

region. The import functions thus appear to be very sensitive

to the emergence of any sub-regional grouping through



its impact on the average market size within the region-'. It may be 

noted that there is no need in the model to identify the composition 

of any such grouping, as long as its population size is given.

72 . The main findings of the analysis, on the magnitude cf the 

three substitution effects, can be summarized as follows:

(a) the degree of protection, through variable DOT, is appearing

in all commodity groups, but is more important in consumer 

non-durables (DG's), Equipment goods (Dg's and DD's) and 

Consumer Durables (DC's); 1.. m e  latter groups, the

coefficient of DOT, in the logarithmic equations, varies 

between - 0.2 and -0.3, say around - 0.25.

(b) to illustrate the impact of protection policies in the 

equations,, it is sufficient to observe that the cut of 

imports of manufactures of the same country when the 

protection level increases from 1 to 5» will reach,

in relative terms 63 per cent, in other words, the 

import level can be cut down to 37 per cent of what 

it is with no protection. The effect of the variable is 

therefore far from negligible, to say the least;

(c) population, as already observed by Chenejy, is an efficient 

market size ind;cator which is not too much correlated with 

other variables and is significant in most logarithmic equations,

l/ As an example, the average market size in Western Europe was around 
45 millions of people before the Rome treaty, and reached the 
magnitude of 120 millions of people in 1970 mostly as a consequence 
of the emergence of the EEC (at that time, the six). Note that 
the average is computed using population figures as weights.



- 5 5 -

with a coefficient around - 0.3* This means that, if a 

country of 10 million inhabitants joins an economic grouping 

of 100 millions, the imports of manufactures from outside the 

grouping will not be multiplied by 10 (all things being equal), 

but by 5» in other words with a significant market size effect 

(a 50 per cent cut);

(d) the substitution process induced by the growth of the competing 

domestic output is also observed in all equations as growth 

proceeds. Ihis is measured by the negative coefficient of the 

sectoral output, or sometimes GDP. The best example is given 

by the equipment good imports where the elasticity of GDP, for 

developing countries is - 0.8. A 6 per cent annual growth of 

GDP over 10 years generates a market 1.8 times which induces a 

substitution effect amounting to 20 per cent of the increase.-^

1/ The ratio of imports between the second period and the first
is given by two terms: a positive term with an alasticity of 1.4 
relative to investment which, in this case will yield a multiplying 
factor of 2.3; and a negative term tied to GDP which gives a 
oultiplyer of 0.6 so that the ratio will amount to 1.4 only 
(80 per cent of 1.8). This can be compared with the substitution 
effect given by the term Ln POP in paragraph (c). Assuming an 
increase of 1.8 means in this case the forming of a sub-regional 
grouping which increases the average size by 80 per cent (in the 
case of the EEC, this average size tripled). This yields a multi- 
plyerof 1.45 for the imports, i.e., a result very close to the one 
obtained by the growth of GDP.



(e) as was already observed, the three variables inducing 

substitution effects, would not appear in a time series 

where they are in general co-linear with growth. The 

cross—count jy analysis made it possible to distinguish 

these effects, except in cases where the protection 

variable appears to be correlated with the size of 

countries. This is observed for DG's for agricultural 

goods, raw materials, energy materials and equipment 

goods. The economic interpretation is interesting since 

it suggests (particularly for equipment goods) that large 

countries tend to impose a substitution policy through 

protection policies in these sectors. In such cases, the 

model builder can only impute the substitution effect to 

one of the two variables, actually the market size, on the 

assumption that an adequate level of protection is imposed,

(iii) Trade matrices and trade shares: the competition between exporters

80. The trade interaction between the eleven regional models is 

obtained through seven trade matrices. Regional models generate eight 

import figures by production sectors. Imports of services are merely 

totalled and the world total is distributed to exporting regions 

according to a given structure (pool system). Imports of goods, after 

conversion into the trade classification, provide margins for the seven 

trade matrices (one for each good basket). In any matrix, the 11 x 11 

import shares generate export flows for each region. If shares were 

kept constant the model 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. The interesting point, in 

this respect is the diversification of imports by seven categories 

vith fairly different demand behaviour: Food imports are dependent

on the growth of agriculture, a weak point in many developing regions. 

Raw Materials and Energy have low growth elasticities relative to GDP, 

and their growth (in real terms) is slow if developed economies, which 

have the lion share of the demand, are depressed. The demand for 

inte nnediary products and for equipment goods emanating from developing 

regions is vezy fast, as was observed in the first chapter (mainly due 

to the accelerator mechanism for equipment goods). The structure of 

imports, in the model, will therefore closely follow the changing 

industrial structure and the development strategies simulated in the 

model. In particular, it is worth recalling that protection policies 

(variable DDT) and ECDC (variable jt* POP) as well as price elasticities 

can check the demand for imports considerably.

74. Import prices (by basket of goods) are generated by export prices 

(and the transposed matrix of shares), which are determined by two 

factors: firstly, the price of domestic final demand and an

exogenous price differential. The former is a cost-price 

generated by the I/O table from the prices of Value-Added 

by sector, which are themselves dependent on exogenous assumptions 

made on the shares of primal factors (capital, labour), and an 

inflation trend. The latter, i.e., the price differential, is meant 

to represent a rent (or an export duty) for primary goods, especially 

energy

\] The resulting income accrues to the Government, in the present
version. It can easily be channelled to other agents (households, 
enterprises) by changing a vector of parameters.
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for agricultural goods, raw materials and energy. The model can, therefore, 

simulate the changes introduced in exogenous world prices on the trade 

balance, the terms of trade, etc.

75. The competition between exporters (reflected by substitution between 

trade shares) introduces a crucial element in the determination of exports.

As already observed, two sub-models (the gravitational and the semi-aggregated 

models) were tested to. make these shares endogenous, but the final decision 

was to use these models with caution outside the system, as a guidance to 

determine trade shares. Before examining these sub-models, it can be observed 

that in a simulation model like the UNIT AD system, trade shares can be used 

to simulate trade policies, so that, irrespective of the merit of a sub-model, 

it seems legitimate to 'txeat trade shares not as endogenous, but as 

policy parameters. Simulations will actually be carried out

with trade shares fairly different from their trend values, in scenarios 

imposing various trade configurations, e.g. increased penetration of DG's on 

on the market of DD's, or collective self reliance policies.

76. The gravitational model is well-known in the economic littérature^

Ary bilateral flow for a specific commodity depends on three variable

l/ 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 
tests", New York, 1973«

2/ The analytical expression of the model is as follows:

ij
0 a. . x.S .= l.i 1 
i0 — J---

M
c. . 10

b. . c 
r^ a  x ij

i ij 0
= share of region i in imports of region j 

= total export of region i (all destinations)

= total imports of region j (all origins) 
b .'s, c. ,'s were estimated so as to minimize the sum

ij  10
of a weighted square of the differences between the observed and the 
calculated shares for the period 1963-75« The weights were taken as 
the inverse of the observed shares, so as to give more importance to 
■nail shares.

with S
ij
X.1
M.0

The a. .'s,10

[
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(a) total imports (all origins) of the importing region;

(b) total exports of 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 host of institutional 

and sectoral characteristics. The justification of the 

model lies both in the observation that the share of 

exporters depend on the competitiveness of the exporter 

(the theory of virtuous circle), the growth of the 

importing market and economic and institutional factors 

embodied in the economic distance. Admittedly, the 

model is fairly mechanical, ir. that it can generate 

exponential changes in partners shares while, in reality, 

adverse forces are bound to slow down and eventually limit 

the growth of the share of any exporter. Lower and 

upper lini-t:* have, tnerefore, t ■ t-e f it on the results

of the model before using it. For this reason, it has been 

felt preferable to leave it outside the system but to take 

"cum grano salis" the trends in manufacture shares derived 

from it. Table I and II illustrate the shares which have 

been moved upward in the trend scenario, based on tendencies 

found in the gravitational model using the same growth rates 

by regions. As already observed, the penetration of Japan 

in the equipment goods and consumer durables sectors and 

of East and South East Asia in the intermediary goods and 

non-durable goods sectors extend to almost all regions.



INCREASING SHARE3 FOR MANUFACTURES IN THE TREND SCENARIO 1975-1990

(l) 1974 share and (?) 1990 shares in percentage pointa

I. Increasing Import shares in Developed markets 
(data derived from the gravitational model)

Basket
of

Goods

Importing Markets

North America 
Exporting Regions 

(1) (?)

Western Europe 
Exporting Regions 

(1) (?)

Eastern Europe 
Exporting Regions 

(1) (?)

Japan
Exporting Regions

_ _ h L _ l ? 2 _ -

Other DD
Expor^ijig Regions

WE 30.0 56.0 WE 79.2 34.0 AS 0.3 3.0 NE 3.6 10.8 JP IS1.8 25.7
Intermediary Products OA 0.1 1.0 EE 3.3 3.6 AS 14.7 23.5

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 11.0 EE 3.1 4.0 IN 2.0 2.2 l,/. 1.0 10.0

AS 25.2 30.2 IN 0.6 1.2 AS 0.3 3.0 li. 1.2 1.8

JP 15.9 27.6 JP 5.1 9.2 IN 0.1 0.8 WE 26.6 27.9 EE 0.2 0.3Equipment Goods LA 1.0 5.0 EE 0.7 4.2 JP I').? 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 13.7 NA 0.9 1.4 OD 1.8 ?.7 JP 113.9 37.8
Consumer 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

NE 0.1 0.3 AS ?.3 3.5 JP ?.4 7.? 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 5.6 6.7

NE 0.6 6.0 OA 2.6 7.8
IN 0.3 3.0
AS 0.1 0.6

* See symbols for regions in Table II. Intra-trade shares are underlined.



II. Increasing Inport shares in Developing markets (l) *= 1974 (?) * 1990 
(data derived from the gravitational model)

Basket
of

Goods

Importing Markets

Latin America 
Exporting Regions 

(l) (?)

Tropioal Africa 
Exporting Regions 

(1) (?)

West Asia and
North Africa Exporting Regions

(1) (?)

Indian
Sub-Continent Exporting Regions

(1) (?)

East and South
East AbIs Exporting Regions

(1) (?)

Other ABia 
(CPE)

Exporting Regions 
(1) (?)

JF 15.8 27.6 EE 2.5 4.6 EE 6.5 9.1 EE 55.3 30.3 OD 4.4 7.0 JP 45.0 57.3
LA 1.1 7.7 JP 18.9 28.5 OD 1.9 3.0 LA 0.4 4.0 OD 1.4 4.2Intermediary Products TA 8.7 12.2 OD 0.8 1.6 LA 0.8 1.4
OA 0.8 5-2 LA 0.2 0.4 NE 2.2 2.9

AS 3.0 9.5

LA 22.2 44*4 LA 0.2 2.0 JP 8.4 9.2 OD 0.2 0.5 JP 16.3 29.3 EE 40.5 53.3
0A 0.2 0.8 TA 5.2 5.0 LA 0.1 1.0 LA 0.1 1.0 OD 4.3 7.5 AS 4.1 12.4

OA 4.4 15.2 TA 0.1 0.2 IN 7.4 16.3 LA 0.5 5.0Non-Durable Goods IN 1.6 4.0 AS 4.2 16.8
AS 6.5 12.6
OA 5-0 9.5

JP 14-4 28.8 EE 1.5 5.2 EE 12.8 19.? EE ?5.3 50.0 NA 30.9 32.4 JP ?5-7 40.0
LA 6.1 11.0 LA 0.4 4.0 JP 7.5 14.6 LA 0.1 0.4 E6 0.7 2.1

TA 0.5 0.7 LA 0.2 1.8 NE 0.1 0.6 JP 33.6 3O.6Equipment Goods OA 0.5 0.8 NE 1.5 5.9 IN 7.0 7.7 OD 2.2 4.1
LA 0.2 2.0
IN 0.3 1.8

EE 28.5 54.2 OD 51.4 45.6 JP 15.8 25.7 IN 37.8 52.9 EE 2.4 7.2 EE 21.1 31.?
JP 16.9 17.2 LA 0.2 2.0 LA 0.5 J.O LA 0.1 1.0 OD 3.4 10.2Consumer Durables LA 7.5 15.5 NE 0.1 0.4 LA 0.2 1.6
IN 0.1 0.5

Symbols for Regions:
NA = North America 
WE = Western Europe 
EE = CPE, Europe 
JP = Japan 
0D = Other Developed

LA ■= Latin America
TA = Tropical Africa
NE e Vest Asia and North Africa
IN * Indian Sub-Continent
AS * East and South East Asia
QA « CPE, Asia

Note: Intra-trade "hares are underlined.

«3 I
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77. The semi-aggregated model^, vhich is also used as a guidance 

to project the exogenous shares, is based on an extension of the 

linear expenditure qrstem used by R. Stone in projecting private

consumption in his long-term growth model. The explanatozy variables 

for any bilateral flows are the total imports of the importing countries

been modified so as to introduce a logistic curve for the share of each

two advantages, the first is to estimate the influence of prices 

in the competition between exporters, and the other to introduce the

78. It was hoped originally that the model could be used to illustrate 

what was called the "Tinbergen theory of diminishing elasticities" by

The law of diminishing elasticities as expressed by B. Herman, predicts 

that "if a small supplier lowers his price, he will attract not only 

new bikers, but also some of his competitors customers". But if the 

largest supplier "tends to monopoly, he may well enlarge the market 

but the share he holds will be less and less affected by price change".

This was actually tested by Herman on 258 five digit commodities, in 

which diminishing elasticities were found for about two third.

7 9. Unfortunately, the tests conducted on the semi-aggregated model 

proved disappointing in several respects. Although the fit is generally

good, allowance has to be made for two defects, i.e. the position of the
17 Acknowlegdgement should be addressed to Dr. J.J. Snella, Department

of Econometrics from Geneva University, who designed and computed the 
nodel, and to Dr. B. Herman, Netherlana Economic Institute, who kindly discussed the first results with the UNITAD team.

2/ See. B. Herman. Market penetration: a formal analysis,
Mimeo - Netherland Economic Institute.

and the prices (here the unit values). The original linear model has

exporter (estimated ty econometric methods). This model therefore has

idea of a ceiling (an asymptotic share) for any share.

Pour decades ago, Tinbergen introduced the concept of

elasticity of competition, i.e. the penetration (change in market 

share) which accompanies a one per cent reduction of relative prices.
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asymptot has little to do with diminishing price elasticities, and 

more generally, at the level of aggregation of the UNITAD system, the 

model is relatively insensitive to price changes. It has however 

the merit of being relatively stable, as compared to the 

gravitational model, and to give a first impression on price substi­

tution. This can be illustrated by conducting two simulations of the 

semi-aggregated model. In the first, (S^), 1990 prices offered by 

developed suppliers are twice their 1975 level, while the price 

offered gy developing suppliers is kept constant at the 1975 level.

In the second (S2)t the price changes are inverted for the groups, 

so that developed suppliers have a comparative advantage. The 

following table compares two past shares (1964 and 1974), the

projected 1990 shares of the gravitational model and the two responses 

(S^ and S2) of semi-aggregated model:

III - Export shares of Developing regions in trend simulations 
(^or^̂-m100) Volume shares in per cent

Commodity Group 1964 1974 GRAV
1990

S ^  S1 s V  b2

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. Ene-^  Materials 60.6* 65-5 75.8 65.4 67.3
4. Intermediaiy 

Products
10.8 10.0 12.3 11.5 9.9

5. Non-Durables 12.9 16.1 26.8 35.3 19.6
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 f1 to 3) 
Manufactures (4 to 7)

36.9
6.8

35.5
7.3

46.3
12.5

48.0
13.3

43.0
9.0

a/ Comparative advantage to DG's 
b/ Comparative advantage to DD's 
cj Also includes Processed Food



As can be seen from Table III, simulation S^, in which DG's have a 

comparative advantage, yields figures above the gravitational model 

for Agricultural products, Raw materials, Consumer non-durables and 

durables.

On the other hand, the volume shares are, even in the most 

favourable simulation, inferior to those of the gravitational model 

for energy materials, intermediary products and equipment goods, and are 

almost insensitive to prices, so that, if the volume share is kept 

constant, the current value share has a positive price elasticity 

close to 1. This might be plausible for energy materials and perhaps 

equipment goods but much less for intermediary products. All in all, 

the semi-aggregated model was used to generate (outside the model) 

"reasonable" erogenous shares for primary goods for the trend scenario, 

and their price elasticities could be used with caution in the qystem 

itself in a future version.

80, A last remark should be made on trade shares for primary goods.

It stands to reason that supply considerations should be introduced 

in ary projection for the long or very long-term future. Since no 

supply mechanism is built in the model for raw and energy materials, 

this can only be done by manipulating trade shares exogenously. This, 

again, is a justification for keeping these shares exogenous.

81, The results of the introduction of the projected shares in the 

trend scenario will be fully commented in Chapter 3* It nay be 

sufficient to say that, when comparing the impact of 1974 and trend 

shares, the balance of goods and services, in current values, seriously 

deteriorates for North America and slightly for Western Europe, drastically 

improves for Japan, and moves upwards for Latin America, West Asia and North 

Africa, India and East Asia; the other regions are not very much affected.
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ANNEX I

PRODUCTION FUNCTIONS -  TWO DETAILED ANALYSES

A. The case of the primary processing sector

1. The sample included nine developing countries for two five-year 

periods each (eighteen observations) and nine developed countries 

(eighteen observations), altogether observations. For the group 

as a whole, the correlation matrix of the variables reveals a strong 

positive correlation (+0.8) between Capital intensiveness (Caple) 

and market size (-Du), which can be expected^. For the group 

of developing countries, two specific correlations are observed.

The first, positive between plant size (Tie) and market size (-Du) 

(+0.6), and the second negative, between plant size and capital 

intensiveness (-0.7). The latter correlation suggests the 

existence, in these countries, of large plants (in terms of 

workers) with a simple type of processing requiring little 

capital. This is a general feature for all manufacturing 

sectors. No such correlations are observed for developed 

countries.

1/ For developing countries, the following regressions obtains;
Caple = 1.2 - 0.9 Du (R2 = 0.60)

This explains the growth of Caple over time.



2. The behaviour of the exogenous variables over tine is interesting: 

the value-added coefficient (ivy) increased in both country groups, thus 

the share of material inputs increased slower than the share of value- 

added. but the reasons may be different for DG's and DCs. In DG's, both 

the plant size and the capital intensiveness increased fastly over time, 

while the increase was very small for DD's, due to a decrease of Caple 

in the course of recessions for some countries. In DG's, therefore, the 

increase of Ivy can be related to a structural change of technology, while 

for DG's this is likely to be a short term cyclical effect^

For the group as a whole, three equations can be mentioned to illustrate 

the technology:

(1 ) H2 = 0.74 In LP * 3*4 + 0.68 In Caple + O .96 Inivy
(4.5) (8.9) (4.6)

(2) H2 . 0.84 Ln LP = 6.7 + O .32 In Caple + 0.65 ImlV - 0.25 Du
(7) (3.3) (3.7) (-4.7)

(5) H2 - 0.86 In LP = 6.7 + 0.28 LnCaple + 0.65LnIvy - 0.27 Du +0.l6t
(7) (3) (4) (-5) (2.3)

Equation (l) relates productivity with Capital intensiveness and value- 

added coefficient. When market size is added up (equation 2), the 

coefficient of determination increases from .74 to .84, and the coefficient 

of Caple is more than halved (from 0.68 to O.32), on account of the 

correlation between Caple and Du. This outlines the importance of market 

size in the technology. Finally, the trend for neutral technical progress 

in equation (3) (+0.l6t) can be attributes. to DD's only, probably thanks 

to the slow increase of Caple at a time productivity kept growing. For 

the group of DG's alone, the two variables (Caple and time ) are 

colinear and no "neutral" technical progress emerged when computing the 

same regression for that, group.

1/ No account was taken of change in capacity utilization for the 
sake of simplicity, in a period when, for most countries, growth 
was consistently high up to 1974-
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The case of the light industry

3. The sector includes not only the major ISIC group for the textile 

industry hut also ISIC division 381, i.e. metal products and a number

of other industries (furniture, rubber and plastic products etc...). The 

regression analysis is based on 20 observations for DG's and the same 

number for DD's (40 observations altogether).

4. The correlation matrix of the variables for the whole sample reveals 

positive correlations of productivity vith value-added coefficient (0.8), 

Capital intensiveness (0.7) and market size (0.7)» as well as loose correlaUcn 

between capital intensiveness and market size (+0.45)» value-added coefficient 

and market size (+O.44). A check on the two correlations matrices for DD's 

and DG's separately showp hardly ary influence of market size on any 

variable within each group, so that the observed correlations are based

on differences between the two groups of countries. Furthermore, no 

correlation can be observed between ary of the variables and time.

ties in with a result of the main component analysis relating the input 

coeffic ents to the output mix (textile and sometimes plastics products, 

in DG's, and a balanced basket of industries in DD’s).

5. In both groups, the value-added coefficient decreased during the 

observation period. The increasing share of material inputs can perhaps be 

interpreted as a move of the output mix towards the production of 

intermediary goods away from the final product (in DG's, from clothing to 

textile processing, etc...)- An inverse behaviour of plsnt size opposes 

DD's and DG's: the number of workers decreased in the former group and

increased in the latter. The Capital intensiveness increased everywhere, 

faster however in DD's compared to DG's, as can be expected.



6. The regressions of productivity on explanatory variables are poor 

in DD's (R = 0.42), good in DG's and in the sample as a whole. For 

DG's the following relations obtain:

(1) R~=0.88 In LP=5.0b + G.5Ln Caple +1-3 Ln —

(4.6) (3*6) (9*7)

(2) R2=0.92 In LP=5-9 + 0.5Ln Caple + 1.2 Ln Ivy - 0.2 Ln Tie - 0.2 Du

(6) (4*9) (10-6) (-2.7) (-2*1)

The first equation shows that 88̂  of the variance is explained by two 

variables, i.e., capital intensiveness and value-added coefficient, 

the latter reflecting structural changes in output-mix. The second 

equation completes the picture by showing that another 4% of the 

variance is explained when adding up two variables, plant size and 

market size. The negative coefficient of the number of workers per 

plant introduces dis—economies of scale (see remark already 

made for the primaiy processing industries). To note also that the 

market size (Du) is hardly significant for the LG's alone.

7. One jnay compare the above equations with the regression obtained 

for the sample as a whole (DG+DL):

(3) fî = -91 Ln LP = 5.1 + 0.5Ln Caple + 1.2Ln Ivy - 0.26 Du
(5-8) (5-8) (9-9) (-5*1)

p
(4) R = -92 Ln LP = 5.6 + 0.5Lr> Caple + 1.2Lr Ivy - 0,l6Ln Tie - 0.25

(6.5) (6.0) (10.5) (-2.2) (-5-2)

These equations are very close to equations (l) and (2) but the market 

size variable is much more significant, for the reason already observed, 

and the coefficient of plant size less significant. "By fa ’ the most 

significant variables are capital intens.i.veness (Caple) and Value-added 

coefficients (ivy), thus confirming that the "technology", in the macro­

economic sense is explained by the capital labour substitution and the output- 

mix. This leaves choices for a variety of industrial strategies.
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III. The Agricultural Sector ^

Introductory remarks

82. In the economic literature of the 1950's and 1960's the role of 

agriculture in development was seen as secondary, and its functions were 

considered complementary to those of the industrial-modem sector. The 

latter was thought to represent the main sector of accumulation and growth. 

Subsequent theoretical investigation and the very disappointing performance 

of agriculture in most developing countries during the last two decades 

have convinced many observers and policy-makers that the role of agriculture 

in development should be radically reexamined^/*

85* Erratic and inegalitarian growth, persistence of malnutrition, periodic 

famines, extremely slow growth of agricultural incomes, together with 

increased food dependence from abroad, have continued to affect, although 

with different intensities, a large number of developing countries. The 

African and Scuth East Asian ones were particularly badly hit. The figures 

of Table IV, in fact, show that with the exception of the Centrally Planned 

Economies of Asia and of the Vest Asia countries, agriculture and food 

output per capita have increased at low or negative rates.

Table IV: Growth Hates of 
Agricultural Output per Capita

Region*

Agricultural 
Output per Capita

Food Output 
per Capita

I96O-65
to I97O

I97O
1976

I96I-65
to 197O

1970
1976

Africa 0.2 -1*5 0.1 -1.4
L. America 0.2 0.1 0.8 0.5
Vest Asia 0.4 1.1 0.3 1.4
Far East 0.8 0.1 0.9 0.2
Asian CPE 1.0 0.7 0.9 0.6

Source: FAO, Fourth World Food Survey, Rome 1977
♦These regions only broadly coincide with those defined in UNITAD
1/ This section summarizes and updates the paper "Institutional and Technical 

Factors in Agriculture: Evidence for Selected Developing Countries"
(ty G.A. Coraia), July 1980, submitted to the ACC Working Group of the 

„ / Task Force on Long-term Development Objectives.
¿/The U.N. Committee on Development Planning, under the chairmanship of 

Tinbergen, recognised the need for such a reexamination already in the 
1960's.
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84* However, the situation is substantially worse than highlighted by 

these overall tendencies. Indeed, the initial conditions from which the 

low growth has been taking place were already quite distressing. In most 

developing countries average per capita food supply was conspicously lower 

than requirements, while food consumption was traditionally very skewed.

Now, recent investigation has ahown that such inequality would appear 

to have increased even in countries experiencing relatively rapid 

agricultural growth. Thus, the combined effect of low starting points, 

slow or negative growth of food output per capita, and the worsening of 

the distribution of income and food consumption explain how the number of 

people with a deficient food intake has increased, and how the food threat 

continues to hang on many countries.

85. Quite evidently, slow and inegalitarian agricultural performance 

has been accompanied by a very slow growth of agricultural incomes, rural 

wages and small farmers incomes in particular. This tendency has often 

been reinforced by a deterioration of the internal terms of trade. Besides 

obliging many peoples to go by with empty stomachs, such a situation has 

contributed, in many instances, to reduce effective demand and, thus, to 

keep domestic industrial output low. It is now widely acknowledged 

that at the early stages of development, the role of agriculture in 

overall growth is determinant and that succesful industrialization 

policies can hardly take place unless a viable, surplus-generating agriculture 

has been created. As the Chinese say, agriculture is the foundation, and 

industry the leading sector. If the foundations are weak - to continue 

the analogy - industry collapses. Similarly, the growth of agriculture 

is veiy much conditioned by the supply of key industrial inputs.
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86. Economic theory and empirical investigation have, by now, showed 

how strictly interwoven are the growth of the two sectors. It is customary 

to summarize the major interplays of industry and agriculture in the 

following way:

(1) Food and agricultural raw materials are supplied to the other 

expanding sectors of the economy, usually industry and services. 

Were this flow to be insufficient or irregular, industrialization 

would be likely to be jeopardized ty inflation, profit squeeze, 

increasing wages, declining domestic demand for manufactures

and labour unrest.

(2) Part of rural cash incomes are spent for the purchase of industrial 

products. It is now clear that the growth of industry cannot

take place exclusively via the growth of export markets owing 

to increasing protectionist and *beggar-your-neighbour' measures. 

Hence, in developing countries, a conditio sine qua non 

for sustained industrial growth is the growth of the domestic 

market, through the increase and fair distribution of agricultural 

incomes.

(3) Particularly for those economies without a 'rent1 sector, such

as gold or oil mining, agriculture has to carry the weight of
*

generating investible surplus, at least at the early stages of 

development. Indeed, the multiform squeeze of agriculture has 

permitted the accumulation of capital in industry in mazy of 

today's developed countries. A weak, stagnating and feudal 

agriculture cannot carry that weight. Many consider, therefore, 

that only rapid and diffused growth of agriculture can generate 

the necessary surplus to be used for capital accumulation in 

industry.



(4) The gradual modernization of agriculture entails a continuous

flow of inputs originating in industry, such as cement, fertilizers, 

pesticides, more or less simple farming implements, pumps and, 

when mechanization sets in, tractors, trucks, etc. Two broad 

industries are responsible for the supply of such items, i.e. 

the equipment-goGvx and the basic-product sectors. Their growth 

is therefore to be considered essential if agriculture has to 

take off. Unfortunately, however, many developing countries are 

dependent in these sectors on the vagaries of foreign trade.

87* So» although there is nowadays.a large consensus on the need for 

increasing agricultural output while drastically improving rural income 

distribution, views and policies differ widely on how to attain such 

objectives. According to what could be labelled 'the technocratic option', 

output growth and rural development are largely a technical problem. More 

land, more inputs, more labour, etc., should be imputed to agriculture, 

which would by this very fact see its output increase steadily. According 

to the opposite view, 'the institutional option', the existing economic 

and power structure in agriculture is the major obstacle to rural 

development. The provision of more and improved inputs, it is conceded, 

although necessary, would not be sufficient to ensure a fast and egalitarian 

growth , capable of wiping out rural poverty. The increase in the supply 

of inputs should be accompanied, or preceded, ty measures assuring broadly 

equal access to land and other productive assets to the rural population.

This could be achieved either through land redistribution or through some 

type of collectivization of agriculture. According to this view, the 

experience of South Korea and Taiwan or of China prove the feasibility of 

such blueprint in the two cases hypothesized. Of course, there are also 

many other 'options' which combine elements of the one and the other in 

various ways and degrees.
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88. Quite evidently, the adoption of one instead of the other approach 

would have veiy different consequences in terns of benefit fron» growth, 

as well as in terms of the speed of such growth. In addition, the entire 

agriculture-industrial relationships and, hence, overall growth, would 

likely he affected 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 of agriculture so as to test alternative rural development 

policies. In particular, the model has been devised in a way so as to 

simulate an input intensive path, as well as the effects on agricultural 

growth of an hypothesized land reform.

The formalization of the agricultural sector

89. As one can easily note from the preceding remarks, for obvious reasons, 

the agricultural sector has been given a different treatment in developing 

versus developed countries. In the latter, agriculture does no longer play a 

predominant role, neither in production and accumulation nor in distribution 

and consumption. This is wiy the production, technology and distribution 

aspects have been treated in a simpler way. Agricultural final demand is 

fixed mainly by the level of domestic food consumption and by trade in 

agricultural commodities. Through the Leontief relation, the model 

determines Jointly the level of output and value added to be produced by 

agriculture # Once agricultural value added is known, labour productivity 

in agriculture is made dependent from the overall level of productivity

of the econcoy. Indeed, it has been observed ^empirically that the 

relation Lj/L = f(VA^/VA) (with L and L^and Va and VA^ representing overall 

and agricultural labour force and value added) tends to behave according, 

both over time and across countries, to a reasonably uniform pattern.

1/ See Danieli Luisa: "Labour Scarcities and Labour Redundancies in Europe 
by 1990: an Experimental Study", Dipartimento Statistico Matematico, 
Università di Firenze, 1971.



90. In the linear case this re1atinn can he transformed as follows:

YA^/L^ = oi + ft VA./L. This relation makes labour productivity in agriculture 

dependent from the overall one. Labour demand can thus be derived by 

dividing total value added by labour productivity. Technical conditions of 

production (land, cropping intensity, inputs, etc.) are not made explicit 

in this framework, except by the structure of the inputs vector in the 

input/output table. Of course, the value of such vector strongly influences 

the level or value added as veil as the demand for inputs. Investment 

demand is derived by multiplying labour demand for a given capital Aabour 

ratio.

91. For developing countries, agriculture has been modeled in greater 

detail, so as to take into consideration those variables vhich are considered 

by informed observers as the key to rural development. To start with,

land - vhich is explicitly introduced into the system - and other resources 

are distributed to three types of landowners: large, medium and small 

(in Africa the distinction vhich has been made is between subsistence 

holdings and plantation sectors). The definition of large, etc. varies 

according to the overall degree of land-scarcity. In Latin America, for 

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 of the 

three types of farms according to different techniques. Indeed, it has 

been observed that the inputs of land, intermediate inputs and capital 

per worker are higher in larger holdings, while the opposite is true for 

labour inputs and cropping intensity. As a result, labour productivity 

is generally higher, while yields per hectare are lower on big estates.

Since the distribution of land among the three types of farms is kept 

exogenous in the system, it is possible to reckon the effects of alternative
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patterns of landovnership in terns of land, labour and capital inputs, 

as veil s.s in terms of agricultural output and value added. Hence, the 

model can be used to explore the employment, output and distributional 

effects of land reform. The results of such a strategy can be contrasted 

with those of strategies emphasizing agricultural modernization through 

a more intensive use of fertilizers and machinery.

92. The explicit introduction of all production factors also allows 

experimentation with different types of agricultural modernization and 

technological transformation. For instance, one may explore the viability 

of the "East Asian pattern" (as applied in Japan, Taiwan and China) which 

requires an increase in fertilizers, labour and infrastructural works 

(mostly for irrigation) versus that of the "Western pattern”, where an 

increase in intermediate inputs has been accompanied by mass mechanization, 

increase in the size of holdings and progressive expulsion of labour from 

agriculture.

93* For developing countries the model also introduces the cropping 

intensity (as the ratio between harvested and farmed area) as well as 

the total land supply. The latter is equal to the amount of arable land 

plus land extension, which should not exceed the maximum feasible values 

as estimated by FAO. The introduction of these variables allows to test 

other agricultural strategies based, where possible, on the extension of 

the arable area (as in Latin America) or on the extension of the harvested 

area ty means of higher cropping intensities. These strategies, however, 

are not costless. An increase of the arable area generally requires a 

considerable investment - up to 2,000-3,000 1975 ASS per hectare - in

land clearance and preparation. Similarly, an increase in cropping 

intensity entails year-round irrigation and, hence, the execution of works 

of canalization, well-digging, etc. Unless these activities are carried



out through the mobilization of surplus labour, a strategy of this type 

may require the substantial shift of investible resources towards 

agriculture •

94« The overall functioning of the agricultural sector in developing 

countries is similar to that adopted for the developed ones. Agricultural 

final demand depends upon domestic food consumption (which, in turn, varies 

according to the overall level of income and its functional and size 

distribution) and upon trade in agricultural commodities. Agricultural 

output and value added are obtained through the Leontief's inverse relation. 

In the case of developing regions, as a next step, the share of value added 

and output to be produced by each of the large, medium and small farming 

sectors depends upon the amount of land allocated (exogenously) to each 

of them. In each of them labour productivity is dependent on LH/VO (land 

per worker), CHI (cropping intensity), KA/VO (capital per worker) and 

(G0-7A)/V0 (intermediate inputs per worker). In symbols,

Yk/VO « f [ I2T/V0 * CRI, KA/WO, (GO-VA)/V0 ]. As noted earlier, the 

exogenous variables of this function are very different in the large, 

medium and small farms. This entails that labour productivity, as well 

as the requirements for land, labour, capital and other inputs,will vary 

considerably for the three different types of farming. Total productivity 

and requirements are obtained ty adding up the three sectors. It follows 

that production factor requirements are considerably affected by the share 

of land accruing to each class of farms. Labour and capital demand in 

agriculture are added to those of the other sectors of the economy and 

compared with their corresponding supplies, so as to determine the total 

excess or shortage of production factors. Similarly, total land demand is 

compared with land supply so as to assess whether the strategy envisaged 

is plausible or not. A negative land gap is clearly not feasible and the 

assumption on which it is based should therefore be modified.
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Results of the empirical analysis —'

95. In the analysis of these various issues, a number of alternative 

data sources have been used. The most important is an unpublished collection 

of production data at the farm level, provided by the Farm Management and 

Production Economics Service of FAO. For 19 developing countries, this 

source provides faro data concerning owned, operated and harvested area, 

cropping intensity, labour, capital and fertilizer inputs, output, value 

added and others. All developing regions of the UNITAD system are 

adequately represented in such a sample, which covers 3167 farms altogether. 

These data have been used for estimating the labour productivity functions. 

Other sources of data include the results of the I960 and 1970'World Census 

of Agriculture'by FAO and 'Agriculture: Towards 2000', recently issued by 

FAO. They have been used particularly for the compilation of the data on 

land distribution, land use patterns, land supply and cropping intensities. 

The'Economic Accounts for Agriculture' by FAO, the'United Nations Yearbook 

of National Accounts'and the United Nations document PPS/Q1R/5 'Major 

Economic Indicators Showing Historical Development Trends’ have been used 

to cross-check the data on labour, intermediate inputs and capital use 

obtained from the FAO collection of farm data. Lastly the input/output 

tables provided by UNIDO were used, as for the other sectors, to take care 

of intermediate consumption for both developing and developed regions.

For the latter, the productivity relation outlined above was estimated on 

data contained in document PPS/QlR/5.

96. The results of the analyses concern the test of the farm-siza/land- 

jield relation; the estimation of labour productivity relations; the analysis 

of substitutability and/or complementarity among production factors; and,

2/ The results presented here refer only to the developing regions. For 
” the developed ones the empirical analysis has consisted solely in the 

estimation of the parameters of the functions L./L = a+b VA-/VA. Their 
interest being limited, they have been omitted xin this presentation.



the compilation of trend -value for the exogenous variables of the 

agricultural sector. The latter will receive only a brief mention here.

97. Concerning the relation between fa rm -size  and land-yield for.' the 

15 developing countries, which could be retained after debugging the 

original tapes, a number of indicators have been ranked in ascending 

order according to the size of the f a n  (measured in hectares). They 

are: gross output per hectare (GO/LN), man-days of work per hectare 

(MD/m), intermediate inputs (seeds, fertilizers) per hectare ([G0-VA]/LN), 

capital per hectare (KA/LN), cropping intensity (CHUff), gross output 

per worker (GO/Vc) and gross output per man-day (GO/MD). When examining 

these indicators, a number of clear relations appear to hold true for 

practicably all the developing countries studied. The main findings show 

that: a) factors inputs per unit of land mam-days, cropping intensity, 

intermediate inputs and capital, are inversely related to the size of 

the farm; b) yield per unit of land, measured in output as well as in 

value added terms, also decrease as the size of the farm increases; 

c) labour productivity increases as the size of the holding rises. 

Regression analysis has been used to obtain a rigorous test of these 

evident tendencies. For this purpose, the following models have been 

estimated, for each country, using the original farm data:

a) resources use log ML/LN = a + b log LN

log KA/LN * a + b log LN 

log (G0/VA)/LN = a + b log LN 

log CHI = a + b log LN

b) land yield log GO/LN » a + b log LN

c) labour log GO/VO * a + b log LN 
productivity

log GO/MD = a + b log LN

The results of this test are presented in Table 7 hereafter, which 

confirms, to a very satisfactory extent, the existence of a negative relation
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Table V: Elasticity of Output., Man-days, Intermediate
Inputs, Capital (all per hectare), Cropping Intensity and 

Labour Productivity with respect to Farm Size

COUNTRY GO/LN k d/ln [g o-v a ]/ln ka/ln CRINT GO/WO GO/MD

Barbados -0.36 -0.51 * ** -0.53 -0.22* 0.37 0 .1 6**

Mexico -0.20 -0.77 0.32 -0.38 0.07 1 .0 7 0.58

Peru ** » -0.43 * ** * ** -0.15 0.80 0.1*7

Ethiopia -0.55 -0.94 -0.30 -1.00 0.15»* 0.26 0.38

Nigeria -0.23 -0.57 -0.18 -0.56 ** * 0.59 0.29

Tanzania -0.47 -0.57 -0.67 -0.95 -0.01 0.27 o. ou*

Uganda -0.74 -0.83 -0.74 -0.59 -0.41 0.15* 0.09

Syr' a -0.64 -0.71 -0.60 -0.63 -0.17 0.20 0.08

Sudan -0.42 -0.43 -0.27 -0.45 ** 0.28 *««

Bangladesh ** * -0.09» -0.44 -0.37 -0.17 0 .>58 0.10**

Burma -0.58 -0.65 -0.51 -0.44 -0.05* 0.16 * ##

India -0.18 -0.52 -0.25 -0.32 0.08 0.61 0.33

Nepal -0.21 -0.23 -0.30 -0.50 -0.17. 0.50 it*

Korea -0.42* -1.49 -0.'73 -1.26 » ** * 0.73* 1 .06*

Thailand ** » *** ** * -1.06 -0.15 O.Ul* « ««

SOURCE: Computations of the author; all parameters are significative

at over 90 per cent unless otherwise stated;

* sian ificant at over 80*

•• significant at over 70*

• «* significant at less than 70*



between factors use and land-yield on the one side and farm-size on the other, 

as well as a positive relation between farm size and labour productivity.

The former relation, in regions where land is a scarce resource, which is 

always true for irrigated land, suggests that small farms are socially more 

efficient than large ones; therefore, a land redistribution would increase 

total output, besides improving income distribution.

98. The FAO farm data have also been used for the estimation of the 

labou productivity functions of the system. Such functions, which can 

be derived from an extended Cobb-Douglas, take the following form:

GO/WO = eA (LN/WO * CRl) * (KA/WO) * ([GO-VA]/WO) where the symbols 

have the same meaning explained above. The estimations country by 

country have then been aggregated by means of appropriate weights so 

as to obtain the following regional estimates:

Table VI: Parameters of the productivity
function in agriculture

Const. /3 i

Latin America 3.4 0.37 0.14 0.44 0.95

Tropical Africa 3-1 0.34 0.19 0.38 0.91

West Asia 2.5 0.20 0.22 C.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

99. The coefficient of the labour force in the complement to 1 of the 

sum In South and East Asia, this coefficient can be taken as

equal to zero, thus suggesting a saturation of manpower in agricultural 

production. Small positive coefficients obtain for Latin America and 

West Asia and a more positive significant coefficient for Tropical Africa 

where manpower is scarce. The coefficient of capital per worker is 

generally low, so that the elasticity Df land per worker is clearly
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related to land scarcity. On the other hand, the elasticity of intermediate 

inputs per worker are more important in land abundant countries, such as 

those of Latin America, Tropical Africa and some of West Asia. To sum 

up, one gets a picture where output elasticities of each production factor 

would appear to be related to its relative scarcity.

100. As a further step in the analysis, the elasticities of the production 

factors obtained, country ty country, from the estimation of the extended 

Cobb-Douglas production function GO = e ^ (LN * CR) * WO^ * IL'X * (GO-VA)^ 

have been plotted one against the other, to see if any uniform pattern 

exists that would indicate the existence of relations of substitutability 

and/or complementarity among the production factors. The 15 elasticities 

of land (<A) ( see Table VII, hereafter) have been plotted against the 15 

elasticities of labour (|S); so have those of labour (|i) against those of 

capital (^). And la s t ly ,  the elasticities of intermediate inputs (</) were 

analyzed with respect to those of labour (|o). The overall picture which 

appe _-8 to emerge from this analysis’ xndict.'-es that, as could be expected, 

there is a strong relation of su1ctitutability between land and labour, 

emphasizing the existence and òhe feasibility ol both extensive and 

intensive types of agricultur . Labour and capita^ --•'■’■""»ent seem also 

to be linked - although less eli arly - by a relation of substi tutability 

while, on the whole, labour and intermediate inputs appear to t s highly 

complementary in product-*These broad findings would seem •* o suggest 

that, given the prea nt and expected endowement of production fictors in 

agriculture, in devi loping countries, an acceleration of mecha nization 

would have a labour displacing rather than an output increasif effect.

One may, therefore, suggest to forestall it until full employment i. 

achieved. These findings would also appear to substantiate the hypothesis 

that a policy based on a more intensive use of intermediate inputs would 

be likely to produce positive output and employment effects.
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Table TTI : Elasticities of the Cobb-
Douglas production function

Country Constant LN*CRI M 0 K A ( GO-VA)/WO SUM a/ R2

Barbados 1.79 0.17** 0.52 0.08*** 0.38 1.15(0.90) 0.66
Mexico 3.5U 0.19* 0.26 0.0U** 0.25 0.71* ( 0.70 ) 0.U3
Peru 2.30 0.58 J.35 0.1 1** 0.23 1 .27(1 .1 6 ) 0.81

Ethiopia 0.7U 0.20 0.1*1* 0.23 0.25 1 .12 0.63
Nigeria 1* .20 0.51* 0.18 0.11 0.13 0.96 0.80
Uganda U.1»0 0.25 *** 0.22 O.ll* 0.61 0.69
Tanzania 1.95 0.38 0.1*0 0.23 0.12 1.13 0.63

Sudan 1.76 0.12 0.35 0.29 0.19 1.05 0.50
Syria 2.23 0.15 0.2é 0.09 0.52 1.01 0.63

Bangladesh 5.10 1.03 0.03* 0.10** ftftft 1 .1 6(1.06 ) 0.65
Burma -0.6U ftftft 0.1*7 0.1*8 0.27 1.22 0.82
India 2.67 0.1*0 0.28 0.11* 0.30 1.09(0.98) 0.87
Nepal 3.96 0.71 0.03* 0.25 0.06*** 1.05(0.96) 0.79

Korea 6 .1*2 0.62 »ft* #** ftftft 0.62 0.2l*
Thailand u .25 0.73 0.08* ftftft 0.26 1.07(0.99) 0.89

Source: Author's computation;
all parameters arc significant at over 90% unless 
otherwise stated;
* significant at over 80Ü
** significant at over 70%
*** significant at less than 10%
a/ the figure in brackets correspond to the sum

of the elasticities which are significative 
at over Qo%
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101. Among the work of analysis and compilation of the exogenous data of 

the system, tvo major results are worth mentioning. The first concerns 

the very small changes in land concentration which appear to hwe 

occurred between 1950 (only for a few countries) or I960 (for most 

countries) and 1970. The comparison of the data provided by the'World 

Census of Agriculture' of these years show, in fact, almost no changes 

in the distribution if the operated holdings classified ty farm size.

The 1970 values, which hi7e also been retained for the central scenario 

of the model, show the following values.

Table VIII: Per cent distribution of 
land by size of operated holdings

small medium large

Latin America 6.6 21.6 71.8
Tropical Africa OD • 15-7
West Asia 20.0 ’ 38.0 42.0
South Asia 20.9 48.2 30.9
East Asia 37.0 37.2 25.8

Source: UHITAD's estimates on the 1970 'World Census of Agriculture'
data, FAO. The definition of 'small', 'medium', 'large' is the 
following: Latin America: 0-20 / 20-200 / 200-®

Tropical Africa: 0-10 / 1Q-®
West Asia: 0-10 / 10-50 / 50-®
South Asia.: 0-2 / 2-10 / 10-op 
East Asia: 0-2 / 2-10 / 10-®

102. As one can see, Latin America has potentially an enormous amount of 

land which could be redistributed. Tropical Africa, on the contrary, 

seems to be characterized by a prevalence of small subsistence holdings. 

In the West Asia and in South Asia there would seem to be scope for 

redistributing a certain amount of land from the large to the small 

holdings. This seems to be all the more recommendable when looking at 

the possibility of extending the-arable area in the various regions, of

./

the UNITAD system.
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Table U. below shows that only Latin America, Tropical Africa and, to 

a veiy limited .extent East Asia, can count on a possible extension 

of the arable area for increasing output, income and consumption in 

agriculture. For the countries of the other regions, other strategies 

ought to be adopted.

Table IX : Land supply in
1975 and 1990 (lO® hectares)

Land available
in 1975 

#

Possible 
extension 
between 

1975 and 1990

Maximum land 
available
in 1990

Latin America 176.6 60.8 237.4
Tropical Africa 184.9 23.8 228.7
Vest Asia 72.4 4.0 76.4
South Asia 209.7 6.0 215.7
East Asia 51.8 8.5 6O .3

Source: 'Agriculture: Towards 2000', FAO, 1980.
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Introductory remarks

103. It is now widely acknowledged that, in many developing countries, 

past growth fell short of achieving the target of eradicating mass poverty 

owing to grave distortions inherent to the distribution of income. The 

consumption of essentials (such as food, clothing and health products) 

has grown at very moderate rates. Furthermore, when considering the 

various income groups, the picture becomes even more disconcerting. 

Indeed, in many countries, the shares of the lower deciles in food 

consumption have been declining even during periods of relatively rapid 

agricultural growth. The revision of development thinking is therefore 

seriously reconsidering the relation between distribution and growth. In 

particular, it is felt that more work should be done in identifying and 

analyzing the mechanisms which determine the observed inequalities in the 

distribution of income. The new approach which is being followed ^  

focuses on the identification of socio-economic groups characterized 

by different professional profiles (entrepreneurs, skilled and unskilled 

workers, while collars, small farmers, landless labourers, urban 

unemployed, etc.) and on .their income accounting. Within each industry, 

total value added is distributed to the various income recipients; 

assumptions are then made on the shape of the income distribution within 

each income group. The various distributions are then mapped together 

into the overall size distribution (by percentiles) of household income.

1/ This section summarizes and updates the paper "Aggregate Consumption 
and Consumption Patterns; evidence from time-series and cross-sectional 
data" (prepared by G.A. Comia, M. Gilli said G. Jerger), submitted to 
the meeting of the ACC Technical Working Group of the Task Force on 
Long-Term Development Objectives, Geneva, 10-11 July I960.

2/ See for instance Rodgers Gerry et al.: "Badane Philippines; Population. 
Employment and Inequality". Saxon House, 197H. See also Adelman, Irma 
and Robinson Sherman; "Income Distribution Policy in Developing Countries. 
a case-study for Korea". Oxford University Press, 1975*
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104.. Hovever, such an approach requires an amount of information.which, for 

a model with UNITAD coverage, does simply not exist. Vers it to exist, 

it would require an amount _of processing-^¿^-manipulation which

could not be handled within the UNITAD system. This is why it was decided 

to adopt a somewhat simplified approach which, although avoiding the thorny 

issue of income accounting for each socio-economic group, still leaves 

the possibility of simulating the effects of exogenous changes in the 

distribution of income on the level and structure of private consumption 

and, indirectly, on the satisfaction of some essential, needs. The system 

also allows for the illustration of the basic features of the functional 

income distribution, as well as the effects of changes in its structure 

on the total saving rate.

The formalization of the income distribution, consumption and
saving sector

105. Within each industry, value added is decomposed through two erogenous 

value added coefficients in labour and capital income. Bf adding through 

sectors one obtains total labour and total gross capital income. For 

developing countries a distinction is made between the urban and the rural 

sectors. The latter is equivalent to agriculture plus a fraction a 

non-agricultural activities carried out in rural areas. Notice that the 

parameter m can be interpreted as a policy instrument by means of which 

a given ball nee between rural and urban can be achieved. Hence, for 

developing countries, the qystem generates rural labour income, rural 

capital income, urban labour income and urban capital income. For both 

developed and developing countries, the system de«cribes the intersectoral 

income transfers; capital income is distributed between the enterprise, 

household and government sectors, while all labour income accrues to 

households. Governments levies direct taxes on household and enterprises
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as well as indirect taxes which are considered net of subsidies to 

production. It is equally assumed that household payments and receipts 

on the social security and welfare account balance out.

106. Once all these transfers have taken place, the system generates the 

net disposable income of government and households (rural and urban for 

developing regions), and the gross (i.e. including all depreciation) 

disposable income of enterprises. The system estimates at this point

a simple keynesian consumption function (in constant prices) for the 

household sector, of the form FC/POP * a + b NDIH/POP, where PC, HDIH 

and POP stand for private consumption, household's net disposable income, 

and total population. For the developing regions, this function has 

been estimated separately for the rural and the urban sector, since it 

is reasonable to expect a different behaviour frcm them. For government, 

the system estimates a simple consumption function in current prices, 

i.e. GC = *NDIG, where GC and NEIG stand for government consumption 

and net disposable income. Enterprises are assumed to save all their 

gross disposable income. In this way the system, characterized by 

three different saving/consumption propensities, determines total 

consumption (private and government) and total domestic savings (for 

developing countries, private consumption and household savings are 

broken down to rural and urban).

107. Total private consumption and relative prices of consumption 

categories, both endogenous, are the main variables determining the 

structure of the household consumption basket, by means of a bj.multaneoous 

non-linear (or linear) expenditure system (NLES or LES). In symbols 

FC(i) = f(PC, p(i)) where PC, PC(i) and p(i) stand for total private 

consumption, private consumption of item (i) and its relative price.



108. The consumption categories axe the usual ones adopted in national 

accounting and in most household expenditure surveys, i.e. food, clothing, 

rent, furniture, health, transport, education and miscellaneous^/. These 

categories are vejy broad and each includes the essentials as veil as 

luxmy goods. Hovever, they can be used as a first approximation for 

assessing the degree of satisfaction of some basic needs, such as food 

and clothing. At this point it can be noted that the structure of 

private consumption depends upon the hypotheses made about the shape of 

the household size distribution of income. Indeed, if the expenditure 

system is of the non-linear type, i.e. if the marginal propensities to 

consume of each category change with the level of overall consumption, 

modifications in the household size distribution of income ential 

changes in the structure of the overall consumption basket. A shift of 

income from the top to the bottom deciles, for instance, would be likely 

to increase the overall demand for essentials while accordingly reducing 

that of luxuries. The extent to which a NL3S can accurately measure 

changes in the consumption structure is very much an empirical matter.

109. Many claim that, at this level of disaggregation, the changes are 

likely to be very modest. Furthermore, it should be stressed that if the 

expenditure system is of the linear type (LES), no numerical changes in

the consumption basket would derive from a hypothesized income redistribution. 

For the regions where the rural-urban disaggregation has been introduced, 

it is still possible to analyze in this case the effects of changes in 

the rural-urban distribution of manufacturing and service activities on 

the overall saving rate and consumption structure. In particular this 

could be useful for analyzing sane effects of rural development.

u  'Private consumption by object' is transformed in 'private consumption 
by origin' by means of a transition matrix, which is usually named 
consumption converter. Such matrix has been built up for each UNITAD 
region.
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Ehrpirical results

110. The data sources used for the data analysis and estimation of the 

relations between income distribution, saving and consumption include 

the United Nations' 'Yearbook of National Accounts'; the ILO's 'Household 

Income and Expenditure Statistics'; the World Bank's 'Income Distribution 

Statistics: a Compilation of Data'.

111. The results of the empirical analysis commented on below refer to 

the saving/consumption function and to the expenditure system. Table X 

reports the estimates of the function FC/POP = f(NDIH/P0P).

For the developed countries, the United Nations' 'National Accounts' data 

were used, whereas for developing regions, the estimations were carried 

out on the basis of the ILO source. The results confirm previous findings 

for the developed countries. In less developed regions, the results 

consistently indicate higher consumption propensities in the urban than 

in the rural sector. Subsequent investigation (the results of which are 

not reproduced here for reasons of space) indicates that such a phenomenon 

is primarily to be ascribed to the difference in source and stability of 

income between the urban sector (where wages are precLc*ainant) tnd the 

rural sector (where self-employment incomes are most common). Geographical 

location and household size would also appear to have-a certain influence 

on the observed dualism. Another interesting finding of the analys..s 

of the ILO expenditure surveys concerns the shape of the overall saving/ 

consumption function. Indeed, the results of an extensive statistical 

test show that there is no evidence whatsoever to support the Keynesian 

assumption of declining marginal propensities to consume for rising 

incomes. A; the margin, the propensity to consume has been found to 

remain constant in the overwhelming majority of the cases analyzed. If 

this is true, measures aiming at redistributing income cannot bt opposed 

on grounds that they reduce the saving rate and, therefore, growth.



Table X t Aggregate consumption function parameters *

North
America

Western
Europe

Eastern
Europe Japan Other

Developed
Latin
America

Tropical
Africa

West
Asia

South
Asia

East
Asta

Centrally
Planned
Economies
Asia

i

a

b

104 200 184 219 120 ..40 150 25 90

.69 .82 - •64 .77 .72 79 .65 .76 .70 -

- —

RU
RA
L

a

b

— 160. 50 150. 55- 80.

.61 74 .85 .65 .65

, ,

- -

FC/POP = a + b NDIH/POP ; all estimates are in 1970 constant prices); regional results were 
obtained by aggregating parameters estimated at the national level.
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112. The empirical results concerning the estimation of the consumption 

expenditure system are a little less satisfactory. A non-linear expenditure 

system (NLES) has been succesfully fitted to the time-series data of 

developed regions, as indicated by the good values of the statistical 

tests. For these regions it i:= therefore possible to simulate the effects 

of changes in the household size distribution of income on the structure

of consumption and output. For the developing regions, it has so far not 

been possible to estimate a satisfactory non-linear expenditure system, 

because of data limitations. Indeed the household expenditure surveys 

do not provide, quite obviously, information on prices, so as to oblige 

to specify a stochastic model different from that adopted for estimation 

on time-series. Pending further investigation, it was decided to opt 

for a linear expenditure system, which was satisfactorily estimated for 

the urban and rural sector separately. Table XI below provides a 

summary of the marginal propensities to consume for eaci- of the categories 

(their sum is equal to one) which have been retained for the developing region

113. These figures have been obtained by weighing the national values 

of the countries included in the ILO data base. From the results of 

Table XI as well as from the results of national estimates, there are 

clear indications that the marginal budget share for food decreases when 

income per capita rises. The opposite happens, although the evidence is 

less firm, to the budget shares of rent and transport. Less clear 

patterns are formed for the budget shares of the ether consumption 

categories. Rural-urban dualism is evident when analyzing the results 

of Table XI . Significant variations between marginal budget shares 

probably reflect different sets of preferences and prices as well as 

different economic environments. Marginal share of food is consistently 

higher in rural areas, while the composition of non-food expenditure



Table XI; Marginal propensities to consume as estimated 
through a linear expenditure Bystem

Latin America Tropical Africa West ABia South Asia East Asia

urban rural urban rural urban rural urban rural urban rural

Food .290 .353 .572 .690 .257 .36O .522 .705 .400 .496

Clothing .106 .120 .095 .099 .116 .167 .116 .164 .091 .314

Rent .290 .190 .134 .011 .269 .231 .076 -.005 .165 .140

Furniture .070 .068 .062 .070 .114 .127 * .073 .066 .065 .051

Medical care .029 .030 .016 .013 .039 .044 .042 .O69 .051 .024

Transportation .073 .113 .054 .090 .001 .070 .030 .005 .056 .034

Education .089 .068 .027 .036 .026 .037 .077 .024 .121 .103

Miscellaneous .051 .058 .040 .021 .090 .043 .055 .051 .051 .035
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also shows, at the margin, elements of dualistic behaviour. This applies 

particularly to clothing and rent. Cn the whole the share of necessities 

would appear to be higher in the rural than in the urban T3ctor. While 

it is impossible, at least for the time being, to simulate for the less 

developed countries the potential effects of a redistribution of income 

within the household sector, one can simulate the effects of alterations

in the rural-urban income distribution.
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CHAPTER 5

A Trend Scenario

Introduction

HA, The "trend" scenario presented in this chapter requires a precise 

definition which is given in Part I on basic assumptions. As will be 

seen when selecting trends for erogenous variables, the general orientation 

has been to take "expected trends" as they are perceived today rather than 

those of the observation period (1965—75)- This applies in particular to 

the growth rates assigned to the difi'erent regions. On the basis of these 

trends, the system generates a picture of the world economy in 1990, which 

is given an overall assessment in. Part II , while sectoral aspects are 

described in Part HI. Brief conclusions then follow.

115. It should be recalled that the model is a simulation model meant to 

explore the response of the world system to a set of exogenous assumptions. 

The future world econony described in such a scenario should therefore not 

be interpreted as a likely - nor even plausible - future. If the gaps 

resulting from the assumptions are beyond any "realistic" magnitude, initial 

assumptions can and should be changed to explore alternative futures.

Indeed, the system has been built to test a large variety of assumptions, 

including three key development issues such as the trade and financial rules 

of the world system, the institutional patterns regarding the distribution 

of asaets and incomes and the industrial and technological orientation of 

regions. The interest of the model should therefore be evaluated on the
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basis of its capacity to explore the response of regional characteristics 

and world patterns to changes in these assumptions and not on a single scenario.

116. Why then a '’trend" scenario, which is based by and large on conservative 

assumptions in regional and world policies? The immediate p ’rpose is to 

allow a comparison of the system's results with those generated ly 

"deterministic" models., i.e. models in which the institutional set up and 

technology for example, are embodied in econometric equations without a 

possibility of simulating the impact of changing policies in these areas.

The second purpose is to clearly establish the link between the results 

and the assumptions so as tc suggest alternative scenarios; with regard 

to trade, for example, the deficits observed in the manufacturing sector 

should be traced up to the assumptions made on protectionism and on the 

commercial strategies of governments. This, rathar than a factual comment 

on results - which often confirm widely accepted implications - will be

attempted in the different sections. The t.-end scenario can thus be taken
i /as an opportunity to discuss future orientations in the use of the modelf'

1/ For the sake of brevity, the names of regions are shortened in the text 
and in the tables as follows:
Developing regions Text Tables

Regions are geographical entities. Turkey and Yugoslavia are included 
in European market economies (WE) as in ECE studies. The "Other Developed" 
regions include Australia, New Zealand and South Africa. The Pacific 
islands, except Hawaii, are attached to East and South-East Asia, which 
also inclvdes Thailand, Malaysia, Singapors, Indonesia and East-Asian 
countries.

Latin America 
Tropical Africa 
North Africa and West Asia 
Indian sub-continent 
East and South-East Asia 
CIE's, Asia

West Asia 
South Asia 
East Asia 
Other Asia

same
same

Developed regions
North America
Market economies, Europe
CPE's, Europe
Japan
Other Developed

same
Western Europe 
Eastern Europe 
same
OD region

NA
w e'
e e'
JP'
o d‘
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I. Basic assumptions of the trend scenario 

(i) The world structure

117. Specific assumptions on two broad families of issues, i.e. those 

governing- the world structures and those governing the danestic development 

policies are given below. The model can then be used to see the combined 

effects of these two sets of assumptions.

118. As to the world structures, the key choice refers to the type of 

regulation prevailing at the world level in the fields of trade, finance and 

money. The assumptions made in the trend scenarios broadly include a 

continuation of present financing and monetary practices and moderately 

free trade policies.

lig. More precisely, private loans and direct investment are assraed to 

grow at currently observed rates and to be distributed geographically 

according to prevailing patterns. I.i other words the model simulates 

financing conditions governed by the market with a few priviledged countries 

having access to international credit facilities, on conditions (maturity, 

interest rates) which are more related to the economic environment in 

developed countries than to the long-term industrialization requirements of 

developing countries. Poor countries are left to the discretion of ODA 

donators, at rates similar to those observed in the past, well below the 

0.7 per cent GNP target for public funds. To sum up, the basic assumption, 

is that no specific attempt is made by the international community to 

establish a world financing order commensurate to the growth requirements 

of developing countries.

P20. Market forces, on the other hand, are also assumed to dominate the 

trade environment, with free trade rules being given the current prevailing 

interpretation. The values given to trade shares and to protection variables 

can be characterized is the following way:

- No further economic integration has been simulated neither in the 

North nor in the South. In particular, the model simulates a competition



between North America, Western Europe and Japan, on their own markets of 

manufactures or on third parties under the same conditions as before. For 

example, no integrated market for equipment goods has been simulated between 

North America, Western Europe and Japan.

- In the North-South trade, no further protection is simulated on 

either side, i.e. a moderate penetration of the South into the Northern 

market is possible and the protection level observed in the South under 

past conditions has been extended to the future.

121. Prices on the international markets are reflecting costs in the 

exporting countries, with two exceptions for agricultural goods and energy

- The relative price of energy exports is assumed to reach in 1990 

a level 2.6 times higher than in 1970 (or a level 3«3 times higher than 

the prices of manufactures).

- The corresponding levels for agricultural goods are respectively 

1.25 (relative to tradable goods) and 1.60 (relative to manufactures only).

The difference between these international prices and domestic prices is 

handled in the model as a rent (or an export <? vty) accruing to the government. 

These international prices, exogenously given, place a serious handicap on 

all regions with a low level of agricultural and/or energy resources

(i i ̂ Domestic development policies

12?. The growth targets assigned to the various regions have a different 

meaning for developed and developing regions (see Table l). The overall 

growth rate for the North (3 % from 1975 to 1990 for market economies) 

merely reflects current expectations, taking into account the low performances 

of these regions from 1975 to I960. The overall growth rate for the South

1/ This was obtained by using the gravitational model, with controls, to 
generate new shares; see Table I and II, pages 60,61.

2/ Another effect of the price treatment refers to manufactures. Imports of 
developing countries from developed countries reflect 'he cost of output 
in the latter group and therefore have a real price 1.4 times higher than 
imports of developed countries from developing countries.



(5.2 % for market economies) is definitely below the target for the third 

development decade, but it should not be regarded as a normative figure, 

since the scenario is meant to assess the feasibility of such a growth under 

specific conditions. Furthermore there are important regional differences.

For two regions (Tropical Africa, South Asia) growth rates around 3*5 

are tested, while for three regions (Latin America, Vest Asia, East Asia), 

a growth rate around 6 is put to a test.

123. Two main domestic policies have been simulated concerning institutional 

changes «¿id industrial technology. On the former aspect, no institutional 

change affecting the rural-urban income distribution and the distribution of 

assets in' the agricultural sector have been simulated in the model. This 

is translated in the model in terms of input-intensive technology in the 

agricultural sector. Furthermore, in two regions, i.e. Latin America,

Tropical Africa, the growth rate of agriculture has net been allowed to 

reach its demand-determined rate, but instead was brought down to an erogenous 

plausible level derived from the past The purpose of this change is to 

test the sensitivity of the trade deficit to this conservative assumption 

(see Table below).

Table XII Overall growth rates and agricultural growth rates
(annual percentage)

Deve lots in« regions GDP agricultural Developed regions GDP agricultural
(market economies) growth growth rate (market economies) growth growth rate

LA
rate
5.5 3 . ° #

2.6 "
NA

rate
2.6 1.5

TA 3.7 VE 3.0 1.2
ME 5.9 3.0 JP 4.9 3.8
m 3.5 2.5 OD 3.5 2.7
AS 6.0 

Centrally Planned Economies

4.1
2/ Centrally Planned üconcmies

QA 6.0 3.5 EE 4.0 2.0

l/ This has been obtained by parametrizing one coefficient of the import 
functions for Agricultural Products; see later;

2/ Exogenously determined;
3/ The information on Centrally Planned Economies, Asia, is not sufficient at 

this stage, to allow the building of a complete model. The growth rate for 
that region is merely used to determine their imports according to import
functions. Their role is purely passive, since there is no feed-back effect
on t.h«* »ronownr.
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deliberate (but not exaggerated) attempt was made to  simulate an 

in d u stria l policy orienced in  developing regions towards northern technology:

-  In the productkon functions, the exogenous values of the capita l- 

labour coeffic ients w*re given th e ir  trend values derived from past 

observations in  each region. At the same time, the autonomous productivity  

trends were allowed to reach th e ir  trend values in  each region ( i .e .  the 

time variable was set at i t s  1990  value, suggesting that imports o f equipment 

reflected the la s t technology).

-  Furthermore, the input mix w ith in  each sector, as embodied in  

the matrices of input c o e ffic ie n ts, was set so as to simulate a move 

towards "ta rge t" sectors in  in d u stria lize d  countries. For th is  purpose, 

a somewhat sophisticated treatment was adopted, i .e .  making the vector o f 

input coeffic ients endogenouely dependent on the ra tio  between the capita l- 

labour coeffic ient o f the target techr.clcry vector ar.d that of the 

developing region. I t  should be noted that the choice of target vectors, 

fo r each region, was made, sector by sector, w ith  due consideration of

the re su lts  of the main component analysis (see para. 40 to 42), i .e .  taking 

in to  account former technology orientations

X I. An overall assessment of the trend scenario

125. The picture of the world econooy emerging in  the year 1990 on the 

basis o f the assumptions outlined in  section A i s  not very encouraging. At 

the in te rnationa l le v e l, the scene seems to be dominated try the persistence 

of large payment imbalances re fle c tin g  consistent resource gaps to  finance 

GNP growth ra tes which are s lig h t ly  le ss buoyant tnan those experienced in  the 

past. As can be seen in  Table X I I I ,  which summarizes the main typotheses 

and outcomes of the trend scenario, the imbalances are p a rtic u la rly  severe

1/ T h is  treatment can be compared with that given by Leontie f in  h is  world 
model, where a l l  technologies converge towards the U.S. technology according 
to GNP  per capita. In the UNITAD system, there i s  an "k la  carte" menu 
of technology which i s  made consistent with the assumptions on capital 
in te n s ity .
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for Latin America and Eaat Asia, while Vest Asia and the O.D. region enjoy 

confortable mrpluses, either in absolute terms or as a percentage of their 

gross domestic product.

126. With regard to the balance of goods and services, trade is alnost in 

equilibrium for Western Europe, Japan and the two CIS regions and to a 

lesser extent, for North and Latin America. Vest Asia and the O.D. region 

enjoy large financial surpluses, while all other developing regions are 

faced with large trade deficits ranging from 5 to 7 % of their GNP. When 

factor payments from and to abroad and GDA are taken into consideration, 

the overall picture appears substantially improved for North America, which, 

thanks to a hefty inflow of interests and profits, would move from a deficit 

of over 1 ^ of its GNP to a small surplus. Other industrialized regions

do not show noticeable changes, i.e. their various inflows and outflows tend 

to balance each other out. For Western Europe, for instance, disbursement 

and the net inflow of interests on the outstanding credit are of the same 

order of magnitude.

127. Tropical Africa and South Asia show an overall improvement in their current 

foreign acc .unts. These two regions are the largest recipients of ODA

and, in the case of South Asia, receive conspicuous migrant remittances. 

Moreover their indebtedness is low as compared to Latin America and East 

Asia and interest rates and maturity on their debt are generally negotiated 

at somewhat more favourable terms. South Asia in particular would see its 

trad® deficit reduced from 6.7 to J i» of its gross national product. The 

position of the current balance is much worse for East Asia and, especially, 

Latin America. There, interest payments on foreign long-term outstanding 

debt would absorb almost 8 ̂  of the gross national product (about 2 i> in 

19'7), showing the urgency for these regions to control the growth of their 

foreign debt. Their migrant remittances and ODA are too small to reequilibrate 

interest payments. As a result of its nev lending position, the Vest Asia



— _______ _______ REGIONS North
America

West
Eur.

East
Eur. Japan Other

D'vpd
Latin

America
Trop.
Africa

West
Asia

S'th
Asia

Eaet
Asia

ere
Asia

GNP growth rate 2.6 3.0 4-0 4.9 3.5 5.5 3.7 5.9 3.5 6.0 6.0

A
S
S
U
M
P
T
I
O
N
S

1 Protectionism 
WORLD 1

\ Prices oil, agr-food 
TRADE I

^Ceogr. distribution

Same policies as in the observation period

2.5 and 1.3 in relative prices

Same commercial strategies for each region ns in the base year

CAPITAL
MOVEMENTS

"" o.d.a. (* of GNP) 

k Ccam»eretai flows

0.30 0.45 0.10 o.?o 0.70 - - 2.00 - - -

-154 -38 13 -20 3 154 13 -36 15 47 11

f [/0 Tables 
TECHNOLOGYi

^Capital/Labour ratios
Increasingly capital intensive 
techniques with some energy conb^rvat'r Progressive adoption of northern technology

Institutional changes Not applicable in the model No changes envisaged

O
U
T
C
O
M
E
S

o
ce0
B
№
§n
B

1

I Balance goods 
I & services

FOREIGN J
Current balance 

ACCOUNTS Basio balance 

\  Outstg. debts

-70 -50 11 1 22 -19 -13 173 -18 -28 -

15 -59 2 11 15 -117 -4 196 -8 -57 -4

14 -105 4 -6 15 -60 1 174 2 -39 -1

eoo 203 -73 147 -33 -.757 -93 199 -127 -267 -45

Unemployment 
(millions people)

-----------
Urban

Rural
16 12 - 9 6

59 30 4 74 27 —

16 59 13 160 58 -

Land Gap (millions hectares) - - - - - +41 +4 + 2 +11 + 13 -

«
s
B

Accumulation investment rate 
(current prices) 17.4 23.7 35.0 34.8 ?4.4 25.8 22.7 ?1.6 18.2 29.8 ▼

fbr Capita

GNP (1970 prices) 

GNP growth rate

.6510 3210 - 4180 2170 1001 165 610 139 444 -

1.7 2.5 - 4.5 2.4 2.8 0.6 2.9 1.1 3.7 -

(consump. growth rat« h i 1.9 - 4.0 0.3 ?.l 0.9 3.? 1.0 2.5 -

All figures are in billions of current dollars unless otherwise stated Symbols: - indicates deficits, deb+a or outflows+ indicates excess surrl■,

Table X
III - Trend scenario to

 1990? gain a
ssum

ttions and outcom
es
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region witnesses a further improvement when moving from the trade balance 

to the current account. Its surplus reaches 17 ̂  of its gross national 

product. In the model, surpluses are assumed to be recycled as short-term 

capital movement. In practice however, recycling of this order of magnitude 

has little chance of occuring under present conditions. As mentioned 

earlier, the scenario assumes a growth rate of markr^ term lending at 12 $ 

a year, i.e. a continuation of present high trends. It is thus possible 

to assess if the long-term capital flows projected by the model are sufficient 

to fill the gap of resources necessary to sustain the hypothesized GNP growth 

rates, or if there is need and scope for additional finance. Were this 

to be the case for any specific region, the plausibility of the trend 

scenario for that region would be seriously reduced. An examination of 

the position of the basic balance (i.e. current balance plus inflows and 

outflows of long-term capital) shows substantial equilibrium for all regions 

except Latin America and especially East Asia which would require large 

amounts of balance of payment financing, in addition to the already large 

borrowing of long-term capital. For these two regions, a growth rate of 

output of 6 io is clearly unaffordable under the assumptions made in this 

scenario. Slower growing Tropical Africa and South Asia (3»5 i° GNP a year) 

would appear to almost equilibrate their payments if the hypothesized amount 

of finance is made available.

128. Notice that, in this scenario, all developing regions would present in 

1990 outstanding debts (long-term capital only) of colossal dimensions and 

such as.to reduce the plausibility of such a scenario. Indeed, East Asia 

would face in 1990 an outstanding debt equivalent to 64 $ of its current GNP 

(30 56 in 1975)* Similarly, Latin America, South Asia and Tropical Africa 

would face outstanding debts somewhere between 32 and 60 $ of their gross 

national product. Even more disturbing is the fact that in 1990 interest 

payments on current outstanding debt would be as large as the current account
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deficits of all developing regions (Vest Asia excluded). Similarly, interest 

payments from developing countries would absorb 75 T° of their t U l* AX C ApCx t 

earnings of agricultural products and raw materials (energy excluded).

Clearly a policy of heavy indebtedness cannot be sustained in the long run 

under the present conditions regulating world trade and finance. 

l?g. An eneven distribution of deficits and surpluses at the international 

level is accompanied, in almost all developing and several developed regions, 

by rising unemployment and by a likely worsening of domestic income 

distribution. Indeed, the present growth rates of output, the adoption of 

increasingly capital and input-intensive techniques, the lack of land 

redistribution measures, together with substantial increases in the size of 

the working-age population would appear to lead to a situation in which, 

at times, only half of the labour force would be productively employed.

For developing oountries, the situation is likely to be worse than 

illustrated in Table XIII since a substantial amount of underemployment is 

hidden among the employed, especially in agriculture and services.

130. As already anticipated by numerous other reports, the occupational 

situation is expected to be particularly grave for the developing world, 

although the industrialized economies axe hit as well. Among Lhe former, 

only West Asia would appear to experience in 1990 acceptable unemployment 

levels in both rural and urbafi sectors. Rural Latin America would probably 

reach full employment conditions, owing to the very fast rate of urbanization 

which is likely to prevail in Latin America, and to the possible extension 

of the arable frontier. There, the unemployment problem which in developing 

countries is usually more evident in the rural sector, has been transferred 

to the urban areas. In South and East Asia as well as in Tropical Africa 

the unemployment problem would appear to become merely untractable. South 

Asia, for instance, would count in 1990 over 160 million people without a job, 

in the rural areas alone, whereas about 75 million people would be jobless
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in  towns. S im ila r ly ,  in  South Ea st Asia and Tro p ic a l A fric a  one would count 

re sp ec tive ly  95 and 89 m ill io n  people unemployed.

131* These f ig u re s , although h ig h ly  te n ta tiv e , are unacceptable even by 

developing countries standards. In  South Asia  and Tro p ic a l A fric a , a low 

growth ra te  o f income per capita (which would r is e  respective ly at 1 . 1  and 

0 .6  i* per annum), together w ith  ra p id ly  r is in g  unemployment and underemployment 

would necessarily  re s u lt  in  increased m arg ina liza tion  o f the weaker socio­

economic groups ( a g ric u ltu ra l laboure rs, and quasi-land less farm ers, urban 

lum penpro le ta ria t, e tc .)  which, in  the l ik e ly  absence o f welfare-type income 

t ra n s fe rs ,  would see th e ir  income and consumption f a l l  in  re la tiv e  and, 

perhaps, in  absolute term s. Needless to  say, a s itu a tio n  as tha t ju s t  

described might w e ll become in to le ra b le  to  the po int o f d e s ta b iliz in g  

e x is t in g  economic and p o lit ic a l se t-ups.

132. Occupational prospects do not look b rig h t in  the in d u s tr ia lize d  world 

e ith e r . There , the growth o f employment o p p o rtun itie s would appear to be 

moderate in  comparison w ith  the growth of the labour force. Contained growth 

ra te s  o f output only p a r t ia lly  explain such phenomena which should, among 

o th e rs , be a ttrib u te d  to  the autonomous growth o f labour p ro d uc tiv ity  (even 

fo r  the reduced ra te s  simulated in to  the model) re s u lt in g  from continued 

innovation and by the adoption o f inc rea sing ly  c a p ita l- in te nsive  techniques.

I f  no changes in  the organization o f production are envisaged, a l l  

in d u s tr ia liz e d  economies would experience, by 1 9 9 0 , unemployment le v e ls  

higher than the current ones. In  Japan, where p ro d uc tiv ity  growth has been 

assumed to  remain h igh, unemployment would appear to  reach an extremely 

high le v e l, owing to  the re la tiv e ly  moderate output growth o f 5 i°• The 

f ig u re s  shown in  Table X I I I  , however, do not take in to  consideration a 

possib le  reduction o f the work-week and the in tro d uc tio n  o f part-tim e jobs 

(as in  the service se c to r). These adjustments, which are l ik e ly  to a ffe c t 

an increasing number o f workers in  the 1 9 8 0 ' s ,  might conspicuously ease the 

s itu a tio n  on the labour market o f more advanced economies as described in  the

Table •
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1;3* W ith  no major changes in  the s tru c tu re  of land ownership, and w ith  

adoption in  a g ric u ltu re  o f te n d e n tia lly  more capita l and in p u t- in te n sive  

techniques, the model generates, in  addition to  catastrophic unemployment 

ra te s , a lso a non-complete u t i l i z a t io n  o f the land which could be cleared 

and put to  c u lt iv a tio n . T h is  seems to  be the case o f La tin  America and 

Tro p ic a l A fric a  where a su b sta n tia l amount o f p o te n tia lly  arable land 

would remain id le . In  t h is  respect the model i l lu s t ra te s  a stra tegy  

focussing on increased use o f modem inputs and on the pa.b ia l extension o f 

the arable f ro n t ie r  to  achieve a ta rge t growth rate o f a g ric u ltu re . Fo r 

the regions where fu r th e r  land extension i s  possib le , one could envisage, 

as one o f the a lte rn a tiv e s , to  increase the land/man ra t io s ,  while  fo re s ta ll in g  

the in troduction  o f mechanization and while only gradually increasing the 

use o f intermediate in p u ts . T h is  might be the subject o f an a lte rn a tiv e  

scenario.

I 3 4 . Unbalanced growth appears to be a th ird  main feature o f the trend  

scenario to  1990» O vera ll investment ra tes would increase by 1990 only 

m arginally (see Table X I I I ) as compared to  the base year. S t i l l ,  w ith  the 

economy o f several reg ions growing at moderate ra te s , one would expect, 

i f  ca p ita l in tensivenes8 o f production were to  remain constant, s l ig h t ly  

declin ing  investment ra te s , owing to  the function ing  o f the accelerator 

mechanism. However, t h is  i s  not the case fo r  most of the regions analyzed.

An increased and rapid c a p ita liza tio n  o f the economy e n ta ils  th a t the 

growth o f the sectors producing capita l goods and intermediate products 

should be fa s te r  than average and fa s te r  than the growth o f the sec to r 

producing e sse n tia ls . T h is  would appear to  be the s itu a tio n  in  1990 in  

West, South and Ea st A sia . The re , the growth of heavy in d u stry  and 

mechanical equipment outpaces the growth o f l ig h t  ind ustry  and processed 

food sector as w e ll as the growth o f a g ric u ltu re .
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155. Y e t, the growth o f manufacturing does not appear to  he excessively high  

and such as to  a llow the Lima ta rge t to  be reached on the geographical 

d is t r ib u t io n  o f world in d u s t r ia l output. Indeed, the model generates, by 

1990, a share o f in d u s t r ia l production fo r  the developing countries equal 

to  12 io o f the to ta l ,  as against a ta rget o f 25 %  fo r  the year 2000. Thes.e 

re s u lt s ,  which are fu r th e r  c la r if ie d  in  the next sec tion , show the need 

fo r  sim ula ting  an a lte rn a tiv e  scenario where balanced growth would be 

combined w ith  the achievement o f the Lima ta rg e t.

156 . A l l  to ld  the p ic tu re  outlined above seems to  confirm the views o f a 

world econcny dominated by a slow growth and by a se rie s  o f stops and go 's  

o f the in d u s tr ia lize d  economies which are a d ju stin g , ty  means o f d e fla tio n a ry  

measures, to successive increases in  o i l  p ric e s, as w e ll as to  the 

recrudescence o f domestic in f la t io n .  Such an adjustment process would 

ine v ita b ly  lead to a growth o f world trade su b s ta n tia lly  slower than in  

the past. Under these circumstances, the economies o f developing countries  

would severely be h i t ,  especia lly those attempting at susta in ing  th e i r  

growth ra tes of GNP in  the bracket o f 5-6 $  a year. Fo r them, the 

a lte rn a tive  (which could be simulated in  another scenario) i s  to  d ra s tic a lly  

c u rta il th e ir  growth ra te  o f output o r to  c a n y , fo r  several ye a rs, very 

large current d e f ic its ;  were th e ir  response to  large d e f ic its  to  be 

d e fla tiona iy  p o lic ie s , the world econony would c e rta in ly  be affected by 

a recession su b s ta n tia lly  more severe than th a t i l lu s t ra te d  in  the present 

scenario.

137 . W ith  slow growth in  the N orth , l i t t l e  o p tim is tic  expectations fo r  ODA 

and no fundamental changes in  danestic p o lic ie s , the developing c o u n trie s, 

especially the poorer ones, would thus be faced w ith  l i t t l e  improvements 

in  the l iv in g  cond itions, unbalanced growth, in to le ra b le  unemployment le v e ls  

and a lik e ly  p o la riza tio n  o f the domestic d is t r ib u t io n  o f income and 

consumption. To conclude, a scenario o f t h is  type would appear to  o f fe r  

l i t t l e  prospect fo r  reducing poverty in  the Th ird  World, nor fo r  su sta in in g  

the growth o f world GNP.
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I I I .  In d u stry  and Trade

1 3 ? • The f i r s t  comment re fe rs  tc the declin ing  share o f a g ric u ltu re  value added 

in  developing countries (from  21.8 % in  1 9 7 5  down to  I 5 . 5  %  in  1 9 9 0 ) ,  as a 

consequence of the re la t iv e ly  low rate o f growth imposed on a g ric u ltu re  

in  th is  scenario, i . e .  2 .8  %  per annum, as compared to  2 .6  /0 in  the 1 9 6 5 - 7 5  

period. I t  should be noted, in  th is  respect, tha t i f  c o n tro ls  on a g ric u ltu ra l 

growth were removed in  the system, the demand-determined growth ra te  fo r  

a g ric u ltu re  from 1975 to  19 9 0  would be around 3-5 i . e .  s t i l l  below the 

4 ta rget o f the T h ird  Development Decade. T h is  poor performance, in  

a fu l ly  in te rre la te d  system such as the UNITAD model i s  dependent on the 

whole sex o f assumptions but the technology choices are la rg e ly  responsib le  

fo r  th is  lack o f balance in  the growth patte rn -L

I 3 9 . The growth performances obsi rved in  the manufacturing sec to r o f 

developing ccuntris-3 are much h igher, especia lly  in  Vest Asia (7 .1  $)»

East Asia ( 6 . 3  f«) and La tin  America (6  tfo) . Fo r the group as a whole, 

manufacturing grows up at an annual rate o f 6 fo, which y ie ld s  an e la s t ic ity  

o f about 1 .2  , re la tiv e  to GDP, a l i t t l e  le s s  than in  the preceding period  

( l .3  ) ,  where the o ve ra ll growth o f the economy was d e fin ite ly  h ig he r.

Table X IV ; Growth of the in d u s tr ia l sector ( 19'75-1990)

Developing r i/ ;io n s

( per cent 

food-agri.

per annuii) 

b a s ic i l ig h t cap ita l to ta l b/

LA

processing

3.1

products

7.6

in d u stry  goods in d .

6 .5  6 .4

manufacturing
6 .0

TA 1.2  ' 6 .1 7 .7 6 .1 5-6 c/
7 .1  S'NE 12.3 12.1 8.8 13.7

IN 4.9 7.3 1.6 7.6 4.8
AS 3.9 11.3 2.9 7 .4 6 .7

To ta l 4 .3 8.3 5.5 7 .0 6 .0
e la s t ic ity  % GDP 0.8 1.6 1.1 1 .4 1 .2

l /  A co n sp icu o u s exam ple i s  th e  ca se  o f  West A s ia ,  w ith  an o v e r a l l  grow th  
r a t e  o f  6 % and a 3 $  grow th r a t e  f o r  a g r i c u l t u r e .

a/  I n c lu d in g  p rim a iy  p r o c e s s in g  and m ining ( e t h e r  than e n e rg y  m a t e r i a ls ) ;

b/ D efin ed  a s  food p r o c e s s in g  + r e f i n e r i e s  + p rim aiy  p r : m essing + l i g h t  
in d u s tr y  + c a p i t a l  goods in d u s tr y ;

c/  R e l a t i v e ly  low  in  v iew  o f  slow  grow th o f  the r e f in e r y  s e c t o r  not shown in  
t a b le .



24C-. As can be seen in  Table X I7 , the grcvth in  the extra c tion  and processing  

o f basic products (1 .6  times the GDP growth ra te ) and the c a p ita l goods 

in d u s tr ie s  ( l . 4  tim es the GDP growth ra te ) i s  much higher than in  the 

consumption goods in d u s tr ie s  (food processing 0 .8  and l ig h t  in d u stry  1 .1  times 

the GDP growth ra te ) , as a consequence o f the general assumptions in  t h i s  

scenario, and in  p a rtic u la r the no rth-o riented  technology. The c ruc ia l 

point i s  th a t a high p roportion o f the output o f the former sec to rs (from  

70  to  90 ia o f domestic demand) i s  absorbed by the in d u stry  i t s e l f ,  e ith e r  

as interm ediary consumption o r as fixe d  c a p ita l form ation. Much lower 

in d u s t r ia l uses are observed in  the l ig h t  in d u stry  sector (4*6 %) and the 

food processing sector (23 . T h is  high in te rn a l requirement o f in d u s t r ia l

output, in  the basic product and cap ita l goods se c to rs, illu m in a te s  the 

dynamics o f the in d u s t r ia l stra tegy simulated in  th is  scenario. C lea rly  

th is  i s  a case where the in d u s tr ia l growth i s  a se lf- su s ta in in g  process, 

as long as the exte rna l e q u ilib rium  o f the economy i s  not endangered by 

the process i t s e l f  (see la te r ) .  The p o sitive  point i s  th a t, in  an integrated  

in d u s t r ia l process o f t h is  type, technological experience fa s t ly  accumulates. 

The negative aspect i s  th a t the in d u s t r ia l growth i s  obtained a t the expense 

o f consumption goods in d u s tr ie s  and o f a g ric u ltu re , thus creating the 

imbalance already observed in  the s tru c tu re .

141. The geographical d is t r ib u t io n  o f the manufacturing sector i s  worth an 

examination. The p o s itio n  o f the South i s  su b sta n tia lly  improving (nearly  

12 io o f world to ta l manufacturing value added including CPE, Europe), when 

considering the Lima ta rge t ( 2 5  $  of the manufacturing sector in  the South 

in  year 2000). T h is  move i s  no t, however, as high as could he expected, i f  

re lated to  past performances (8 .7  $  in  1975* in  1970 p ric e s) , because o f 

the low growth o f two regions (Tro p ic a l A fric a , South A s ia ). a ltog e the r, 

the Lima ta rge t i s  out o f reach as long as the o ve ra ll ra te  o f growth fo r  

GDP i s  5-2 per annum in  the South, compared to 3 in  the North ^

1J  The Lima ta rge t can only be reached w ith  a CDP d if fe re n t ia l growth ra te  
higher than roughly A percentage po in ts between North and South.



W h e n  comparing developing regions amongst each other (see Table XV),

La tin  America, s t x l l  x.'etai.uo sore than cn half cf total wrni fapt.iiTing

for DG's as a whole, far ahead of East Asia, West Asia and South Asia.

Tropical Africa is way behind the other regions. In 1963 and- 1973» the 

share of South Asia (essentially India) was much higher as compared to 

East Asia and West Asia, which further improve in this scenario the industrial 

position established in the preceding period.

Table XV: Geographical share o f manufacturing among DG's
( in  percent)

1963 1975 1990
LA 55.8 55.2 54.6
TA 4.5 4.9 A.6
NE 10.0 10.2 12.1
IN 19.0 13.4 11.5
AS 10.7 16.3 11.2

Total 100.: 100.0 100.0

142. Manufacturing exports are influenced by assumptions on the growth rate 

of the different regions and on the share of exporters in each importing 

region. In this scenario, the low growth of developed countries makes it 

difficult for an export-led strategy based on that market to succeed, unless 

the shares move up significantly. When considering the market of developing 

economies, the opposite conclusion emerges, i.e. a constant share yields

a high growth. The export performances of developing countries are described 

in Table XVI overleaf.

143. The total share of DG’s exports, in the world total, is 9*8 # in 

volume ^  as compared to 7.3 % in 1975. The progression is even faster on 

their own market, where their share reaches 12.2 as compared to 9.1

in 1975. Considering the higher volume traded in the market of DD's,

DG's exports of manufactures increase at the same rate (7.7 ^ per annum) 

whether to DD's or to DG's. These performances differ, however, greatly

l/ Q.2 in value terms only, on account of lower prices in the domestic 
market of DG's compared to DD's.



from one region to another. The cases of Latin America and East Asia, in

l C u a o x  f O J IUA <Ui C C n sid C riM n  f u r t h e r  022 iCCCUTlt o f  d l f f s r S I i ^  a l

strategies captured in the extrapolation of shares 1/

Table XVI: SinrnnaTy Trade Matrix for Manufactures ̂  ( 1990)
(millions of 1970 USl)

To DD’s * To DG's + To World
Exporting region

DD's -2/ 454305 91.1 144630 87.8 598935 90.2

DG's:
Latin America 10371 2.1 7956 4.8 18307 2.8
Tropical Africa 3507 0.7 I486 0.9 4993 0.8
West Asia 2628 0.5 2061 5.3 4689 0.7
South- Asia 36 28 0.7 1853 1.1 5481 0.8
East Asia 22193 4.5 4936 3.0 27129 4.1
CPE's, Asia 2080 0.4 1845 1.1 3925 0.6

Total DG's 44407 6.9 20117 12.2 64524 9.8
Total World 498712 100 164747 100 663459 100

144. Litin America, under the "free trade" assumption made in this scenario, 

would export 43 i° of total manufactures to DG's, this proportion being 

higher for non-durables (44 $) and even more for equipment goods (65 $) and 

lower for intermediary products (39 $) and consumer durables (21 %).

This reflects the continuation for the period 1975-90 of a commercial policy 

captured during the observation period, in which Latin America was competing 

vigourously vith DD's in Africa, in Latin America itself and in West Asia. 

This gives a growth rate of 9*3 % for the exports of manufactures of that

1/ This extrapolation is based on the use of the gravitational model, for 
the four categories of manufactures; see Chapter 2, para. 75 to 81.
Controls have been put to prevent extreme variations in the shares used 
in the model, in accordance with the assumptions on protectionism.

7j In the analysis above, manufactures include intermediary products (IP),
consumer non-durables (ND), equipment goods (EQ) and consumer durables (CD), 
therefore leaving out processed food.

*/ Including Centrally Planned Economies, Europe.
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region to DG's, as compared with 8.7 $ to DD's. For equipment goods and 

consumer durables, exports to DD's grow faster (1C-15 %) than to DG's 

(around 9 %). This pattern may seem optimistic but it shows the dynamics 

of trade exports of Latin America embodied in past observations.

145» The case of East Asia should be considered jointly with that of Japan. 

Both have heavy import bills for oil (net imports of $ 7 billion for East 

Asia and of $ 23 billion for Japan, in value terms), and both regions try 

to pay part of the bill with exports of manufactures to DD's markets.

Their mutual relationship is also of interest! Japan is exporting to East. 

Asia large amounts of equipment and high grade intermediary products, 

wnile East asia directs to Japan primary goods (including Indonesian oil) 

and some manufactures. The following diagram can be useful in understanding 

these trade flew.*:

Chart XVII: 1990 Trade Flow Chart on Japan and East Asia

Note: The flows are volume flows. A first idea on the sign of the values 
terms can be obtained by using a multiplyer of 2 for raw materials, 
and 3*2 for oil coming from West Asia.

—
11.4 from NA

—  £ --1.2 from WE \  North
Ammiri Aft

West Asia

16.2 - 5.0 to NA
18.9 - 4.4 to WE

8.3 - 8.8 to NA

------ r"
4.8 I 3.6 2.2 - 1.2
to JP, to EA from JP

0D region

Symbols: 1 ^Manufactures (+ = exports, - = imports)
_____Net. primary goods exports (agricultural

materials, energy)
products, raw
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Brief comments on the chart may he in order:

(a) Both Japan and Bast Asia, under the assumptions made, would improve 

their share8 on CD's markets, e.g. Japan would capture as much as 20 %

(14 % in 1975) and East Asia 10 ̂  (7 $ in 1975) of the North American market. 

Yet the Japanese commercial surplus with these markets is small and the 

East Asian balance is negative.

(b) One obvious adverse factor is the volume (and the price) of 

primary goods imported by both regions from. North America and Western Europe. 

But the key point is the return flow of manufactures {essentially equipment 

goods) flowing from these areas towards Japan and East Asia. This is a 

good illustration of the potential benefits DD countries can expect from

the free  trade game, admittedly moderate, simulated in  t h i s  scenario.

(c) A ltogether, •the balances o f Japan and East Asia w ith  North  

America, Western Europe and the OD region allow another important conclusion, 

i . e .  tha t the commercial s tra te g ie s  o f the 6C 's and the 7C 's in it ia te d

by Japan and followed by East Asia are no longer succ e ssfu l:a t the re la tiv e  

prices o f primary goods (inc lud ing  o i l )  simulated in  th is  scenario, Japan 

and even le ss  East Asia can hope to  pay th e ir  import b i l l s  fo r  primary 

goods w ith  manufactures su rp luses earned on DD' s markets.

(d) One- p o s s ib i l i ty ,  i l lu s t ra te d  ty  Japan, i s  to  balance i t s  o ve ra ll 

trade w ith  exports o f manufactures to  La tin  America and Tro p ic a l A fric a , 

but t h is  i s  not the case fo r  East A sia , which ends up w ith  a heavy d e f ic i t .

146. The other side o f the balance o f manufactures, i . e .  import requirements, 

i s  worth a close consideration. Here the comparison between L a tin  America 

and Ea st Asia i s  again illu m in a tin g . Fo r manufactures as a whole (processed 

food excluded) the imports of manufactures in  La tin  America grow more 

slow ly than GDP, w ith  an e la s t ic ity  o f 0.85 re la tiv e  to GDP, i .e .  a ra te  

s im ila r  to  that found in  the observation period. Fo r East A sia , by 

c o n tra st, the imports o f manufactures grow fa s te r than GDP (1 .1 5 ) .
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T h is  difference can be traced up to  two issu e s , i .e .  the la rg e r  

in d u s t r ia l base 1/ and the re la t iv e ly  balanced growth o f manufactures 

sub-sectors (see Table X I I I )  o f L a t in  America compared to  Ea st A s ia .

The comparison therefore seems to  suggest tha t an in d u s t r ia l growth 

based on basic products and capita l goods induces large im ports o f 

manufactures in  the early  stages o f the development o f these se c to rs . 

T h is ,  coupled w ith  a high in te rn a l absorption o f the output o f these  

sectors and w ith  a moderate growth o f th e ir  exports, y ie ld s  a large  

trade d e f ic it .

147. The examination o f import requirements strengthens one o f the 

conclusions already reached when considering exports, i . e .  the advantages 

o f economic cooperation among developing c o untrie s. T h is  cooperation,

i f  conducted in  an appropriate way, could solve sim ultaneously two 

problems, i .e .  a high export growth and a la rg e r in d u s tr ia l base. Such 

a stra tegy could and should obviously be quantified  in  an a lte rn a tiv e  

scenario. The ana lysis suggests th a t, fa i l in g  a reconversion o f 

commercial p o lic ie s towards more trade and economic cooperation w ith  

developing c o un trie s, in  p a rtic u la r w ith in  the region i t s e l f ,  Ea st Asian 

countries would become inc reasing ly  vulnerable to  p ro te c tio n is t reactions  

o f TD 's  economies. The conclusions might as w e ll be extended to  o the r 

reg ions.

148. One key issue i s  the degree o f import dependence by manufacturing 

sec to r. The model can give some ind ic a tio ns in  th is  f ie ld .  A simple 

in d ic a to r i s  the ra t io  o f value-added to  to ta l supply (value-added plus 

im ports) in  each sector 2j . T h is  ra t io  has been computed separately

1/ T h is  i s  re flec ted in  the import equations by a lower e la s t ic ity  o f 
imports re la tiv e  to manufactures, as compared to the o ther reg ions.

2/ More sophisticated ind ic a to rs could be computed, w ith  to ta l output 
ra th e r than value-added, and w ith  imports net o f in tr? - tra d e . The 
ra t io  given here should be considered as a f i r s t  ind ic a tio n .



for Primajy Ptocessing industries (excluding food, and oil refineries) 

light industry and capital good* industry, for 1970/1975 (observed data) 

and 1990 (this scenario). Table XVIII can be interpreted as follows:

- The share of domestic supply is increasing in all DG regions 

from 1975 to 1990 for the capital-good sector, with South Asia (thanks 

to India), followed by Latin America as leaders in this move. The 

interpretation in terms of reduction of technology dependence makes 

this indicator particularly significant.

- All DG regions, including Tropical Africa, also reduce their 

trade (and technology) dependence in primary processing industries.

The level of the indicator is everywhere higher than the ratio for 

capital goods; India, for example, is, according to this indicator, 

import dependent for only 5^ of its supply* a level similar to North

.unerica.

- In the light industry sector, the conclusion is the reverse, all 

countries are supposed, under this scenario, to increase their trade 

dependence, which again is an illustration of the low priority given 

in the scenario to the development of consumption goods industries.

A comparison of the 1975-90 scenario figures with observed data for 1970- 

1975 suggests that such a trend was already underway during the 

preceding period.

T a b le  X V III: D om estic sh are in  t o t a l  su p p ly  f o r  main 
m a n u fa ctu rin g  s e c t o r s  (D G 's )

f ' - ■ —  ■ 1 —  1 ■- - ■ —
I S e c to r s  ] Y e a r  LA TA NE IN AS

1 CAPITAL
GOODS

I97O .47 .08 .09 .48 .21
1975 .51 ’ .06 .04 .60 .25 
I99O .64 .09 .10 .75 .29

PRIMARY
PROCESSING

1970 .67 .03 .23 .64 .32 
1975 .65 .02 .16 .95 .48 
I99O .73 .15 .28 .94 .64

LIGHT
INDUSTRY

1970 .84 .57 .54 .90 .55 
1975 .61 .57 .23 .80 .54 
I99O .77 .47 .28 .62 .34

Note: Domestic share = vaiue-added/(value-added 
im ports)



149» An overall evaluaticjn of the trade balance, at current prices, is 

given in Table XIX.

Table XIX: General trade balance for 1990 - Net exports by commodity 
groups

in billions of 1990 dollars

Regions AF+EM EN Manufactures Services Balance

jKA +52. ; -83.7 -4.7 -34.0 -70.1
;WE -2.5 -260.0 +IO5 .4 +107.1 - 5 0 .0

DD's EE -28.2 + 43.3 +2.4 -6.0 +11.5
JP -108.8 - I 2 3 . I +260.9 -28.5 +0.5

l,0D +54.2 +6.9 -46.9 +7.5 +21.7

Total DD's -33.0 -416.6 +317.1 +46.1 -86.4

rLA +27.7 +42.5 -69.4 -20.4 - 1 9 .6
TA -10.7 + 34.3 -33.8 - 2 . 0 - I 3 .0

; DGrs
\

NE -7.2 +377.7 -19C.7 -21.3 +172.9
IN +C.9 -8.9 -8.4 - 2 . 0 -18.4I
AS +6.4 +12.7 -45.9 - 0 . 7 -27.5
sP* l/ +1.5 -41.7 +31.1 +1.1 8 .0

Total DG's +33*0
_________

-AI6.6 - 3 1 7 .1 - 4 6 .1 ri6.4

1/ Figures for CFE's, Asia (CA) should not be interpreted as significant, 
since they are obtained as a residual (see also note of Table XII)

Brief comments on the table are in order. The balance of primary goods 

(AP+HM)dooinated by agricultural products (AP) is positive for three 

regions, North America, the OD region and Latin America, and highly 

negative for Japan, with a medium size deficit for v-'+.h Centrally Planned 

Economies. Other regions have a surplus or deficit which is not 

significant except for Tropical Africa. The balance of energy materials (EN), 

as could be expected, is highly negative for DD's as a whole (with a 

surplus in Eastern Europe and to a lesser extent the OD region). Small 

surpluses or deficits are observed in DG regions, with the conspicuous 

exception of West Asia, which carries the largest surplus. However, 

this part of the model is tentative since supply capacities in each 

region would require a further study, as well as other relevant parts 

of the model. The same remark applies, with less far-reaching 

implications, to the balance of services (transport and trade margins)
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which is characterized by small and medium size deficits in all regions. 

149* The balance of manufactures,is worth close attention. Two large 

surplus countries, Western Europe and even more Japan, are found on one 

side, and negative balances prevail for all developing regions (the 

surpluses of centrally Planned Economies are not sufficiently established 

to be considered significant). The large deficit of West Asia, in 

particular, reflects its own "absorption capacity" of imports.

150. The table does not include ary breakdown of the manufacturing 

sector but detailed figures confirm that the two subsectors responsible 

for the deficit of developing regiops are basic products and capital 

goods. The relative importance of the two sectors differ according to 

regions: South Asia and East Asia have a surplus in basic products,

Latin America has almost a balanced trade, against huge d e f ic its  fo r  

Tro p ic a l A fric a  and West A sia . A l l  reg ions, perhaps South Asia to a 

le s se r exten t, carry a large d e fic it  in  capita l goods, although, as was 

suggested by table X V II I ,  the trade dependence in  th is  f ie ld  i s  everywhere 

r decreasing in re la tiv e  term s.

150. Quite e v id e n tly , when looking at the o ve ra ll trade balance, the 

magnitude o f the energy and manufactures balances la rg e ly  determine the 

world p a tte rn . To c la r ify  the issu e , i t  seems re levant to  separate West 

A sia . The fig u re s  thus obtained fo r  the remaining part o f market 

developing regions show a su rp lus fo r  the energy balance (80) and a huge 

d e fic it  in  the balance o f manufactures (-1 5 6 ). The energy balance fo r  

in d iv id u a l countries i s  b lurred here by the aggregation process, but 

in e v ita b ly , a number o f countries are l ik e ly  to  be faced w ith  a large  

d e fic it  which adds up to  the d e fic it  o f manufactures. The model, i t  

i s  hoped, can be used to  consider how the la t te r  d e f ic it  can be financed 

at the world le ve l and/or reduced through a d if fe re n t commercial s tra te g y .

-  116 -

T h is  i s  discussed in  the next section.
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IV . Te n ta tive  conclusion and ind ic a tio ns fo r  fu r th e r  work 

151. W ithout denying some in te re s t in  the re s u lts  o f the trend scenario, 

i t s  main m erit should be to  id e n tify  the type cf issues- which can be 

explored by the UNCTAD model. In  th is  respect, th is  section wishes 

to draw a tte n tio n  to  one common feature o f these issu e s , i . e .  the 

time dimensions o f development problems. Next, suggestions are made 

fo r  fo u r groups o f scenarios which would be worth exploring w ith  

the system.

lc,2. Perhaps the main o r ig in a lity  o f the model i s  not only to  in te r ­

re la te  a number o f major development issu e s -  a feature which i s  

to  a ce rta in  extent shared w ith  several e x is t in g  world models, in s id e  

ana outside the United Nations fam ily -  but to put these issues on a 

long-term perspective. The aggregation le ve l of the model (eleven reg ions, 

eight sectors) i s  obviously inadequate tc nandie sho rt term issue s fo r  

ind iv id u a l countries o r small country groups, but i s  meant to give a 

biraeye view on the time dimensions o f major world issue s w ith in  the 

next 10-20 years. I t  i s  a commonplace to  say tha t i t  takes time to  

build  an in d u s t r ia l base, to  provide employment to  hundred m illio n  

workers, to  transform  a g ric u ltu re , to contro l technology, in  order to  

reduce mass poverty. But the re a l question is  to  compare the speed 

and e ffic ie n c y  of various domestic and world p o lic ie s in  reaching these 

objectives.

153. In  th is  respect, one o f the main lessons to  be derived from the  

trend scenario, which i s  dominated by market mechanisms, l ie s  in  the 

i l lu s t r a t io n  o f th e ir  p o tentia l adverse long-term e ffe c t in  the next 

decade. The model, in  p a rtic u la r, draws a tte n tio n  to the severe negative 

e ffe c ts  o f the world trade and financing mechanisms, which are c le a rly  

sho rt-sig h ted  and unable, when put on a long-term perspective, to  support 

the ta rg e ts o f the Th ird  Development Decade. These are in  no way 

speculative issue s but urgent m atters facing governments today.
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154. Another side of the same problems is obviously the type of ad iustment-« 

which would be required both at the domestic level and in world structures 

to improve the glocny picture - altogether not artificially pessimistic 

- given by the trend scenario. The following paragraphs put forward four 

groups of alternative scenarios, which might be simulated for further 

exploration - in an attempt to alleviate seme or all of the most negative 

features of the continuation of present trends.

155* The f i r s t  obvious suggestion concentrates on a possib le re f la t io n  

of the economies o f the N orth . I t  can be argued in  fa c t, th a t the 

in d u s tr ia liz e d  c o un trie s, because of th e ir  weight in  the world econony, 

should maintain higher GNF growth ra tes and import growth, recognizing tha t 

t h is  may involve large payment d e f ic i t s ,  especia lly in  the sho rt run . 

Adjustment to increases in  o i l  p rices should not e n ta il d e fla tio n a iy  

measures and recycling, but re s tru c tu rin g  and keeping the growth ra tes  

te n d e n tia lly  balanced. Although a fa s te r  growth in  the North would not 

change the basic s itu a tio n  of dependence o f the developing market economies 

c o un trie s, i t  would immediately ease the s itu a tio n  o f the trade and current 

accounts o f several le ss  developed economies. Some o f them could then 

e ith e r choose to  reduce th e ir  fo re ign debt (the service o f which absorbs 

enormous resources), or to accelerate th e ir  growth ra te s . In  the la t te r  

case, the world economy would be l ik e ly  to  reach an eq u ilib rium  p o s itio n  

at a h igher growth rate than th a t i l lu s t ra te d  in  the trend scenario.

Notice tha t a policy of re f la t io n  in  the North could be sustained by the 

existence o f large outstanding c re d its  and fo re ign asset holdings by the 

in d u s tr ia liz e d  countries (a rough estimate o f to ta l outstanding debt o f 

developing countries in  I960 i s  somewhere around 500 b i l l io n  d o lla rs ) .

If these debts are to be reimbursed, the creditors countries, i.e. 

industrialized and oil producing nations, have to allow the non oil­

exporting countries to achieve, sooner or later, an adequate trade surplus>
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I5 o .  ï*iàijy o li ix if l,  however, th a t the re  e .«  »evera.! reeeoas T u r  duvucd tiug  

a moderate growth in  in d u s tr ia liz e d  countrie s. F i r s t l y  a rapid resumption 

o f th e ir  growth would l ik e ly  push the p rices o f o i l  and other raw m a te ria ls  

fu r th e r  up. Even assuming tha^ in d u s tr ia lize d  countries would he ready 

to  cany large d e f ic i t s ,  the jo in t  e ffe c t o f increasing import p ric e s and 

o f domestic overheating o f the economy, i t  i s  argued, would determine a new 

wave o f in f la t io n  w ith  a l l  i t s  undesirable e ffe c ts  in  terms o f domestic 

ineq ua lity  and unstable exchange ra te s . Secondly, a slow growth o f 

in d u s tr ia lize d  economies would be recommendable fo r  environmental reasons.

I t  would, in  fa c t, make p hysica lly  available to  developing regions (as 

w ell as to fu tu re  generations) a la rg e r amount o f o il-and other non-renewable 

resources. T h ird ly ,  a slower growth would force the more advanced countries  

to  tackle th e ir  problems in  the area of income d is t r ib u t io n ,  m a rg ina liza tion  

and perhaps help in  evolving towards new l i fe s ty le s .  As seen above, 

moreover, the enemplqyment problem could be manageable, provided tha t the 

length o f the working week i s  p rogressive ly reduced and th a t part-tim e  

jobs are introduced along w ith  progressive extension o f automation. W ith  

moderate growth in  the N orth , and w ith  the same in te rn a tio n a l tra d ing  

re la t io n s , however, a sustained growth in  the South, has oeen shown to  be 

confronted w ith  p ra c tic a lly  unmanageable financing and recycling  problems. I f  

a scenario o f th is  type was simulated, i t  would be necessary th e re fo re  to  

assume an adequate financing framework capable o f provid ing a t ra n s fe r  

o f concessional and non-concessional funds on a very considerable scale.

A doubling, fo r  several yea rs, o f ODA together w ith  su b sta n tia l a d d itio na l 

lending, at quasi-market terms ( i . e .  w ith  in te re s t  ra tes and m a tu rity  more 

favourable than at p resent, perhaps under the auspices o f The World Hank 

and other in te rn a tio n a l lending agencies), would allow the developing 

economies to susta in  ra te s o f growth in  the 5-6 per cent bracket. The 

su b sta n tia l stepping-up of the imports from developing countries would have
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p o sitive  s o i l l —over e ffe c ts  on rhe in d u s tr ia lize d  economies. In  th is  vcy, 

i t  i s  argued, the world eccnony would e n te r in  a v irtu o u s c irc le , as opposed 

to  the v ic io us c irc le  of d e fla tio n  and recession.

1 5 7 . A th ird  a lte rna tive  which could be erpl'~'-»d fin d s  i t s  support in

the conviction th a t, in  the absence o f a massive t ra n s fe r  of resources,

the desired growth ra te o f the South cannot be maintained under the present

conditions regula ting  in te rn a tio n a l trade and finance i f  the in d u s tr ia liz e d

economies continue to re s tra in  economic a c t iv ity .  So, i f  d ire c t in te g ra tio n

on world markets i s  c lea rly  no guarantee o f a s u ff ic ie n t  and stable growth,
•

developing countries might p rogressive ly  strengthen trade and economic 

ccoperation among themselves. T h is  may not mean necessarily  trade d ive rs io n  

from North to  South, although th is  may a lso be the case, but i t  should 

induce South-South trade creation s im ila r  to tha t witnessed in  the North  

during the observation period. A stra tegy o f th is  type appears at present 

more fe a siu le  than years ago. Indeed the objective conditions fo r  large  

scale in d u s t r ia l cooperation have su b s ta n tia lly  improved, w h ile , nowadays, 

the developing world i s  composed o f widely d iffe re n t econctnieswith increased 

complementarities in  the a g ric u ltu ra l, in d u s t r ia l and fin a n c ia l areas. 

Although co llec tive  se lf- re lia n c e  w i l l  only p a r t ia lly  reduce the dependence 

o f the T h ird  World upon Western technology, i t  might su b s ta n tia lly  improve 

the prospect fo r  growth and enhance l iv in g  conditions, especia lly fo r  

the poorest countries. The same considerations also apply to a fa i r ly  

large array of consumer and intermediate goods, which can already be 

manufactured e f f ic ie n t ly  in  several developing c o untrie s. A l l  to ld , i t  

would appear tha t there are strong inducements fo r  developing countries to  

engage in  co llec tive  se lf- re lia n c e . The success o f such a stra te g y , 

which could be simulated w ith  the UNITAD system of models, im plies a high  

degree o f p o lit ic a l cohesion o f the Th ird  World, and a supportive a ttitu d e  

o f su rp lus oil-producing c o untrie s.
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153. A fo u rth  possib le a lte rn a tive  may focus on the trade e ffe c ts  and 

g-rovth prospects o f p o lic ie s  emphasizing the sa tis fa c tio n  o f the fundamental 

needs of the population, by means o f the adoption o f re d is t r ib u t iv e  measures. 

I t  i s  new widely acknowledged in  fa c t, th a t, in  several developing reg ions, 

the jo in t  objective o f fa s t  growth and sa tis fa c tio n  o f fundamental needs 

cannot be achieved in  the absence o f profound changes in  the domains o f land 

reform , income d is t r ib u t io n ,  adoption of appropriate techniques and adequate 

p o lic ie s  in  the area o f public services (education and hea lth , fo r  instance). 

I f  measures o f t h is  type were adopted, the c /e ra ll s tru c tu re  o f demand 

and production would change s ig n if ic a n t ly ,  as w e ll as the import 

requirements of the developing w orld. P o lic ie s  o f th is  type would l ik e ly  

require  both a high degree o f protectionism  and an increased cooperation w ith  

other developing c o untrie s.

159. Each o f the fo u r scenarios outlined above might provide a general 

o rie n ta tio n  fo r  the world qystem but many sp e c ific  va ria n ts  could be derived 

w ith in  each group. Fo r example, there i s  room to  te s t  the impact o f 

a lte rn a tive  technologies and output mixes, espec ia lly  in  the la s t  two 

scenarios. Again, the model might be used w ith  another a lgorithm , i . e .  

f ix in g  ta rget3 fo r  one o f the gaps -  whether finance, employment o r land -  

and allow ing the model to  Belect the growth ra te s compatible w ith  the 

assumptions. There i s  a lso a p o s s ib il i ty  of sim ula ting  va rious s tra te g ie s  

fo r  the spec ific  reg ions, e .g . experimenting on the regions w ith  the 

lowest per capita income, T ro p ic a l A frica  and South A sia .
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GEOGRAPHICAL AND SECTORAL BREAKDOWNS

1.

I
l) 
2) 
3) 
4) 
5)

2.

Geographical breakdown (R space)

Developed regions (DD) Developing regions (DG)

North America (6) (LA) latin America
Western Europe (7) (TA) Africa (South Sahara)
CPE, Europe (8) (NE) North Africa and West Asia
Japan (9) (IN) Indian Subcontinent
Other Developed (10) (*S East and Southeast Asia

(11) (0k) CPE, Asia

Producing sectors (IP space)

Agriculture (ISIC 1, 3132)
Agri-Food processing (IS7C 311/3/4)
Energy (ISIC 21C, 220, 353/4, 410/420)
Basic products (ISIC 23O, ?90, 371/2, 341, 351/2, 36I/2/9) 
Light industry (ISIC 32l/?/3/4, 331/2, 342, 355/6, 381) 
Capital good industry (ISIC 382/3/4/5, 39C)
Construction (ISIC 5)
Services (ISIC 6,7,8,9)

3. Utilizing sectors (lU space)

(l) Agriculture (see Ip(l))

I
?) Agri-Food processing (lp(2))
3) Oil extraction (ISIC 220)

4) Utilities (ISIC 4)
5) Coal mining (ISIC 210)
6) Other mining (ISIC ?30, 290)
7) Oil refineries and coal products (ISIC 353/4)
8) Primary processing (ISIC 371/2, 341, 351/2, 361/2/9) 
9; Light Industry (see Ip(5))
10) Capital good Industry (see Ip(6))
11) Construction (see ¿(7))
12; Services (see Ip(8))

4. Manufacturing (lBU space)

ISIC 311/3/4, 353/4, Primary processing, Light industry, Capital good industry
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5. Trade secto rs ( I*space)

SITC Number (Rev.l)

1. Agricultural products 0, 1 , 2 (excl. 251, 266, 27, 28), 
4

2. Non-agricultural raw materials 27, 28 (excl. 286)
3. Energy 286, 3, 515, 688
4. Intermediate products 251, 266, 5 (excl. 515, 54, 55), 

61, 621, 63, 541, 65, 66 
(excl. 665, 666), 67, 68 
(excl. 688), 691, 692, 693, 694, 
698, 81

5- Consumer non-durables 54, 55, 62, (excl. 621), 642 
665, 666, 696, 84, 85, 89 
(excl. 891, 896, 897)

6. Equipment 695, 71, 72, (excl. 724, 725), 73 
861

7, Consumer durables 667, 697, 724, 725, 82, 83, 86 
(excl. 861), 891, 896, 697, 9

6 . P riva te  consumption categories ( I C space)

( fo r  d e f in it io n , see Yearbook o f National Accounts) 7

(l) Pood, Beverages, Tobacco (5) Medical care and health
(2) Clothing and footwear 6 Transport and Communication
(3) Gross rent, fuel and power (7) Recreation, entertainment,
(4) Furniture, furnishing and household 

equipment and operation
(8)

education and cultural 
services
Miscellaneous goods and 
services

7 . Sp e c ific  c la s s if ic a tio n s  fo r  C e ntra lly  Planned Economies (Europe)

Industry (l*n<*uC  IU)
- Agrifood processing ( ISIC 3H/3/4)
- Oil refineries and coal products (ISIC 353/4)
- Primary processing (ISIC 371/2, 341,, 351/2, 355/6, 361/2/9, 390)
- Light Industiy (ISIC321/2/3/4, 331/2,342)
_ Capital goods (ISIC 38, including 3Sl)
-  Construction ( IS IC  5 )

Mining and Utilities IU space)
-  O il extrac tion  (IS IC  220)
- Utilities (ISIC 4)
- Coal mining (ISIC 210)
- Other mining (ISIC 230, 290)

P riva te  consumption categories

Excludes non m ateria l services
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THE STHUCTÜBE OF TE E  WORLD MODEL
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NOTATIONS AND SYMBOLS

Endogenous variables are designated by upper case letters;

Pre-determined (exogenous and lagged endogenous) variables 
and parameters are designated by lower case letters;

VA(i) indicates the i-th element of a vector, while [VA(i)] 
designates the whole column vector. [VA(i)]1 represents the 
same vector written in line;

If CPk:C( £, j) is the element of the i-th line and j-th column 
of a matrix, [CPkc(i, designates this matrix, and [CFkc(i,j)]'
the transposed matrix;

I and i designate respectively the unit matrix and vector, i.e.

All the variables refer to the same region except in the 
linkage equations where the regions are denoted by the 
subscript r;

The main control variables are denoted "cvM in the margin.

General note:

Regional models can be closed e ith e r by f ix in g  the growth ra te  o f GDF 
( in  which case the employment gap, the land gap and the saving gap a n  
endogenously determined) or by f ix in g  one o f the gaps (and generating 
GDP and the other gaps). More genera lly , an objective function of th< 
GDP growth rate and o f the gaps can be build  up, allowing the model 
to  determine GDP and the gaps by m inim izing the objective func tion . 
Equation ( l )  i l lu s t r a te s  the " f i r s t  op p ortun ity , which was used in  
the trend scenario, while Equation (?J i l lu s t r a te s  the use of an 
objective func tion .

l 1

I
A

[ F D ( i) ]  designates the diagonal m atrix  which has on the 
diagonal £he elements o f vector [ E D (i)  ] . Fo r instance I  
[ a ( i , j ) ] ”  designates the inverse m atrix c f [ a ( i , j ) ] ;
diagonal the elements o f vector [ ED (i) instance I  = i .

All the variables (unless specified) refer to the same time 
period. Only in few cases a time-lag (e.g. 15 years) is 
indicated by a subscript (e.g. -15)?
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M SH - - H 5 H f i+  N 5 H U

Al£ regions

& N P C U . C * *  C P C u  -  G C C U  +  I R C U .  +  x c u - m c u

1 ^  GNPCUC*-GNPCUC»^(pofia , cap£* , 

i G D P s C P + ^ C + I R + X - M

nduL%, dLu±c, t  , wtr , pw, pnw.pvo ,̂ )

For deudLoped- regions

fi. £ C
8 CP C t ) -  P O P *  |(CP/f>OP , PCp aj) , * ¿ £ 1

fer de*/elopcn<j regions

p fi. \ c-
8 CP(?(0* POPR * | (CP R./PoPR , PCP Clj) ,^¿£.1

A  £
g c P u C O r  p o p u .* |Cep u /  p o p u  ; pep <>0) , £. X

a/ Slack variable to be minimized through an adequate combination of 
parameters and ex^^enous variables.
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‘Г?

AIE re gions

r> ^ xi.Ш) л cp  = L  C P  (O , Vi. e. 1
L

(82) 8 C g C C L L U ) !  = [ g c U l ]  * G C C U  , f i  £.

(S3) 8 G C U )  » G C C U C i . ) / P G C  U )  I

(84} 1 G C  « £  G C  ui . f ¿ e  I
L

(85) 4 cv N AREGA = 6 S E  + NSG + f4 SH  -  I  RCU.

(86) 1cv BACR = 5 0 U (  PO P / ( C P + G C )

" Y L  T h e T c r e i g n  S e c t o r .
(in constant a n d  current prices

(8Л) ? C AV(t)] •' see Annexl , V’L e. 1̂

(8Ô) 4 МЪ(с) - 'f Г AV(¿); PMU)/PXCi), dut ) ,

(89 ) ï
t r t t PM aje L tCr.j.c) * PX U , r )  , V0d l? ; j

(90) 1
t t t u. t 

MCU Cc.) - M Cl) * PM U )  , H£ I}
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T çc Л

j l

1

«• «ö -e
C ç « iif) c

(9<) t 7 -b MCLL (8)* | ( G D P C L L , Z  MCLL(ij)
¿»1

(92) M fc(8)> M C U  (8)( PM(8)

(93) 1 P M ( 8 ) » E  PX(8,r)*/>

(9Ч-) 7
t 11 -b 

X ft)» Z  t(r.¡,¿) * M  (цг) , ¥ l £  I
r»1 °

(95) ?
t t t t 

X C U  U) = X (C) * P X ( U  , * C £ l ?

•4-1
(96) 1

‘b V  b 
XCLL (8) = A L  M C  LL C8,r)

Гх1

(9f) 4 ХЪ (8)= ХСИ*(8) / РХ*(8)

(96) 4 cv
Д t f  t

B A G O S E  * L  X C U  CL) - L  M C U  Ci.)
¿»■i ¿M

(99) 4 cv t o t o t s  x c u * m / m c u * x

! J 1 l|2| I И

" \ Л .  T h e  C a p i t a l  M o v e m e n t  M o d u l e

( in c<ju<*r*fVt pri ces)

Ooo) 1 MCu. « a d a  * G&PCu. 

Iti tt
(101) 1 MCU s Cr * ODEB
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(. со
Ï 3  ц

ï i  ¡l
«02Ì Л MCU

s t ¿  s t
СГ » STCAP * 4r

2

tu
(io з) i мсиг * Meu + ne u&t¿

mr
(Ю*) 1 M C U  . m c u n

(<053 Л

« 0 6 )

«O 't) 1

«OS) i

«
X C u  « a  Z  M C U  I r )  

r« i

I t e„w.. . « i
1 XCU « V O&EB / £  ODE8(r) ) J3 MCU

r»i
t t c

S U
XCU « ( STCAP / £  STCAP (г ) )  Г  MCU

гм гц

Cp St¿
x c u  r -  x c u  + x c u

S t c

^  p  f
((OS) i X C U  . m r  I  M C U

<1 mr
r*4

( 1.10 ) l e v  C U .BA s  B A G O S E  + X C U ° + X C U íf>+ X C u ' r - ( , M CUúr+

(U1) Л R E S »  ̂  £  M C U 6 C )  ; К  £ I*
i 1

( 1 1 2 ) 1 A R E S  » ( R E S  -  r o s  ) *  _j_ l o r  aJLL regions
-t5 и  ~  3

(115) 1 M C A P L T  » m c a p f c t

11
(114-'  1

( 1 1 5 )  1

X C A P L T «  л  E  M C APLT
r*i

ODEB » / (ocLet xco4> XCA?Li ) 
1 -15 ‘ -<£ ' '

£,r O D E Ô  > O
i

, -jór STCAP У O

ip m r  \
h CU + MCU )

e-xpcct myoni (NA)
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<*-S 
* 1 $  

- £c h 5 5
4  2 j r

(life) 1 R I M B A *  Ot>EB/«rv

(1ft) REPA * C ODEB / £ o o£B(»-)1  *  E  R l « B A ( r )  , . & r O D € 6 * 0
'  r ,  4 '

Fo r  o i i  req/ons except NA ( r e g i o n )

(H8) *cv S T C A P * C u B A - A R E 5  + X C A P -M C A P -R /M B A -*R E P A

For N A (rĝon a )

n
(M^ws) 1cv S T C A P ' H  S T C A P ( r )

r*z

(Mlkis) <cv A R E S  ' C U B A - S T C A P + X C A P - M C A P - R l M B A + R E P A

IX. P r i c e s  a n d  t h e  D e f i n i t i o n  o f

Fi n a l  D e m a n d  b n  Pr o d u c i n g  S e c t o r

<n9) 5
h P

PVA (c) r \»o(C) * p w  + n»(y(() * p'n *  ; V t £ l g  a«d

wi-th ucrcr(c) + nwoli) » 1

ti2o) 8 CpvA ( L ) I 3 C pvaCi), PVA*U), p v a ( l ) , pva(8)I ( V c e X

(in) & [P F D U )1  * Ll-*A] iV'jCO LPvA (t  , ^i£.X

(122) a [ p GCU)] * [ p ODCU]  . I P



- uo -

•i •d jo
C £
« * «n * l !

(123) 8 OiRCi)] = LPO D(t)] . ^ i € l p

(iaU 8 [pcpf ( i j ]  » C p d D(o ]  , Ifi i  i p

(125) 8 [  PCP*U>] * [ b T ^ ] J [pcpf U ) ]  , * ¿ * 1 *

(12 b) 7 [p x1 ^ ) ]  s [C ^ ]* [p D D ( i) ]  + A pxt (L)

11«) 8 CcP^Ci)] = Ct^Tc] Lc P A( i ) ]  , t c e l *

(128) 8 C ^ U ) ] *  C C S j t x V i ]  , Vl £ i p

(129) ? [  Mf U ) l  * Cbî t] W u » ]  , tfifil**

(130) 8 [ f DCO] «[cp^(¿)] + [ gCPCo]  i-Ci r Tu ^+Cx̂ j]

(iyi) 8 Crocau)!-Cpfdc o ]C f d u )-1 ,

(f3Z) 8 PX*(i) » CbT^t]* > X t U )  , * L £ X P

(03) 8 pn*a)* Cbmpt]* pnL a) , t e d *

(132f) 8 XC UU>* X*U) *  PX^i.)

(135) 8
^ p A p

m c u  U )»  m ( o *  p m  (¿) , h e . I

(136) 8 ^ FDCU(t)=[pDD(c>][cpf U ) + I* f U)] + [GCCU(o] + l

a/ Drawing FDCU (i) from equation (l3l),-this equation defines H)D(i).
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R eg io n a l Mo del for C e n t r a l l y  P l . E c o no m ies

E u r o p e
C in const.ûLnt <9*0 pri ces, e««pfc

0 S

i l l ?
J5 5  i S'

I. Pr o d u c t i o n

13
(4) 1 GMP» 3«ip (1+ gnupsr)

J . Co n s u m p t io n  and F in a l  Dem a n d  

(2) 4- LPMP» SMP/lENP

Vò) 1 LENM = lirm

(O 1 L D  = I s

(5) i L E N P «  L D - L E M N

-15
(6) 4 LPM P3Ü -  (LP t iP/Zom p. ) -1

1?) 1 AW/GR* S  LPMPGR

15
(8) 1 üvMP * uc/mp (jf A w GB)

r-<5

j

Section V  )
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A I I  » WMP *  LEHP 

i E l »  G M P - L I  

<«) A DEI« E l -  E X N E T *  S A V I N G

i«) A EXfHET» cacA £(**(¿1 - H ^ O  , V t ^ I *
L

A f
(13) A UNOM* LENM C4 + XAWGR) Orrvn

Cl»-) 1 50CI* (POP-L0 ) C-f +• X  f i w G R . )  Soc:,

c •» -J
■ i in

¿ 1 J  h r  X *

«> 4

( 10) 1

Ml) A

(42) 4

(13) A

CM-) A

((5) 4

««) 1

(«> 1

(48) 4

((9) 4

(20) a

(24) 8

(22) 1

-15
<5

•15

((5) 1 P O P I » L I  +- LINO M  + SOCI

as) 1 s a v i n g - f  ( p o p i , awgr.)

<«> S PC(i).ftu)»K  , V c e 3 p , «,tb Z .  fe .u ) .  i

*i£ if
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ÔTc 
c ¿.S

« l i  ¿ í

(23) 8 STOCK U) « 5t (i) * STOCK , Vù c  I P , u»ítK E  atcû)*<
¿ í l r

ClO î N u ) *  f  [  Aveu]  ; V i - e l 1,

(25) T
t  11 t  

X(C)r E  t ( r , j f c ) * n  (C,r) , 
r«i 0

Ÿ c e T *  y ¿«<,2,. ..,i\

(26) 8 t / u . ]  , Г Е ^ Ш £ й Л ' С Л с > 1 , * i e l f

(2?) 8 [ mPU .]  = C k m t H e i c A ]  [ « ‘ (¿>3 , V i £ l P

(2S) i c c *  d e i  -  Cl in ом -*■ s o c i  + s r c F  -f stock)

(23) 8 CC(Ü « c e U )  * C C  , ^ L £ . I f . with E  U ( ( ) s  1
c e i ?

(30) 8 F D (t;* CC(ü + PCU)+ 6FCFCO +STOCK CO + Х*(й -  f-fte) , * С £ 1 Р

ЦТ. P r o d u c t iON S t r u c t u r e

(зО 8
-1

GO (O * C I - A )  FDU) , VC£ 1P

(32) 8 VACO* GrO(c) » Cv^(C)

(33) H CvA^ic)] « Cbm ûl [VA(C)1 , Vi £ 1W
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ч
M  V ¡¡
s i

J î l  û

*T\7~ I nvestment ano Productivité

(34) б L P U ) « 1  C k lD l iu )  , t l  ,
ne» In* «г 1

(Ъ5) 6
»5

LP(C) aip(Ü Ci-h 2p<WÍ¿)D , Ve £ X'0*141’
oíd *o€d ^

C36) ч L P U J s f  [4<¿)/2(¡,), t ]  . l i e  I ” '”
min mio

4 L E M l N  * £ C 0 U ) / l P ti.) , V c £ l min
t' ' mío

(Ъ&) 4 L E A  G  R - íxo-̂ f*

(òS) 1 L E S E R V s k s e rv

O to ) 1 L E I N b U »  L E M P - L E K I N -  L E A G R - L E S E R V

(Ч ) 1 L E I N Û U »  ¡T L E  t£ + LE-, ti) . V ú £  I ' ndlJm. ne*' Occl • i.

(43) 4 C l - W i ^ - C r l C L E ^ Í O ]  , V i í . L indu-

(чэ) 6 í0 “ 1 * L P ^ t O  *. L E ^ K I  + LP¿¿) * L E ^ O  , *

(ЧЧ) 6 K N é w /U)*[L¿)/Í(C)] * l-Ene„(¡-> -

(45) 6 KOLD(i). C-ncO/b««'] * LE^ti.) , V C í I 14* 1,

i'ncLu.
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U6>

(Ч-S)

( W )

(50)

(51)

О W
с -9
E 3
2 (Г Z o

6 GFCFIMD!JL(û )= \  KOLDU) + KNEtt/ti) b f  KNEW/U) 1 ^
Lot¿ cap l£> j10

-IO

* * { K N W U ) - . * r ^ wtü b[.y±fJLW ^ j  j  ,Ус€ Г
10 ’ Ca -̂»o

n d a

ineLjb6 РС ТЛЛ. k o u x c ) f Г й - . * с) 1 . v t e l '
<0 L KJOLOCt) J

1 G F C F A G R .»  f̂cfajr » € x f > £ [ ( c a p v a £ p *  уЗД/<0) - <§f <̂cuj< 3*2 J 

1 S F C F 5 E R V *  # « p £ £ ( c o p v s e r t f * V O » S E R * y f o ) - « j £ e f s e p v ^ J  * 2 ^

V. е Р С рМ ,ы и )  = ^ ^ ( ^ )  + г Г к а ) -  ü í i L í n f J í ü l - i l . V L e i ^
10 \ cap c¿> / L 10 V cap Li)  j  1-io ‘-<o

1 ÔFCFM Ps GFCFAGR+ G F C FS E R V  •+ ^GFCFlN DU ■*■ £  GFCFMJN
¿€ jinda Щ Г * Л

V  _ Q  n a n c i a l  S u b - H o d e l

(in Current prices )

(52) 1 STM C A P - CUBA - ARES *  X C A P - M C A P - R / M Ô A  + ЙЕРА
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CEHERAL MODEL f MARKET BCOKCMIES) 

EHDCGEBOPS VARIABLES

AV(i) 7 Activity variable associated with trade sector i (see Annex l) (I )

BACB 1 Basie consumption ratio

BAGOSE 1 Balance of goods and services

CP Total privarte consumption at constant prices

CPC(i) 8 Private consumption expenditures on the i**1 consumption category (Ic)

cp*(í) 10 Private consumption demand for the i**1 producing sector (constant)(Ip

CPCU 1 Total private consumption at current prices

CPCUC( t) 8 thPrivate consumption expenditures on the i consumption category 
(current)

CPCUP(i) 8 Private consumption demand for the producing sector (current)

CPCCR 1 Total private consumption at current prices rural, only for X  region

CPCUU 1 Total private consumption at current prices urban, only for X  region

CPS 1 Total private consumption at constant prices rural, only for X  
regions

CFHC(i) 8 Private consumption expenditures on the i“*1 consumption category (lc) 
rural, only for X  regions

CPC 1 Total private consumption at constant prices urban, only for X  
regions

CPUC(i) 8 Private consumption expenditure- on the consumption category (IC) 
urban, only for X  regions

c m 1 Current payment balance

DTE 1 Direct taxes enterprises

DTH 1 Direct taxes households

DTHR 1 Direct taxes households rural

DTHD 1 Direct taxes households urban

FD(i) 8 Pinal demand for the i**1 producing sector (constant) (IP)

PDCTJ(i) 8 Pinal demand for the itb producing sector (current) (lp)
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GC

GC(i)

GCP(i)

GCCU

GCCU(i)

GLIE

GDP

GDPCT*

GNPCU

GNPCUC

GSE

IH

nil)

1 Total public conswaption expenditures at constant prices

8 Public consumption demand for the ith producing sector (IP)
(constant prices)

4 Public consumption demand, by category (I*)

1 Total public consumption, current prices

8 Public consumption demand for the producing sector (IP)
(current prices)

1 Gross disposable income of enterprises

1 Gross domestic product at market prices (constant)

1 Gross domestic product at market prices (current), see also GDFCUC

1 Gross national product (current)

1 Gross national product at market prices (current), adjusted by
adding up income (positive or negative) accruing on account of 
exogenous export prices. This incase is inputed to Government 
(see HDIG)

1 Gross saving of enterprises (including depreciation)

1 Total investment requirement at constant prices
th8 Investment demand addressed tc the i producing sector

(constant) (IP)

IB*(i) 11 Investment requirement of the i*b utilizing sector (constant)(

IRCTJ 1 Total investment requirement at current prices

IBCU(i) a thInvestment goods demand addressed to the i producing sector 
(current) (IP)

IT l Indirect taxes

ITS i Indirect taxes, rural, only for K  regions

ITU i Indirect taxes, urban, only for DG regions

n i Capital income

KZE l Capital income '..terpriaes

O G i Capital income government

O H i Capital income households



148

m 1 Capital income, rural, only for DC regions

SISE 1 Capital income, rural, households, only for DG regions

EUT 1 Capital inc-*», urban, only Tor DG regions

QUE 1 Capital income, rural, households, only for DG regions

LB 1 Total labour balance (nan-years)

LBR 1 Labour balance in rural areas expressed in nan-years

LBU 1 Labour balance in urban areas , -pressed in nan-years

LD 1 Total labour demand (nan-year)

LD^i) 11/3 Labour demand for i**1 utilizing sector (nan-year) (lU), (I*)

LI 1 Labour income

LIMA 1 Control variable indicating the relative share of developing 
counties in the world production of manufactures. Can be 
computed with or without China

lia 1 Labour income, ru ra l, only fo r DG regions

LIU 1 Labour income, urban, only fo r X  regions

L?U(i) 11 Labour productivity per nan-year in the i utilizing sector I

LP^l.i) 3 Labour productivity per man-year in agriculture, only for DG regions,
(I*)

LH! 1 Labour productivity, manufacturing sector ( I™*1)

12 1 Total labour supply (nan-year)

LSFR 1 Labour supply, female, rural (na -years), only for DG regions

LS757 1 Labour supply, female, urban (man-years), only for DG regions

LSMR 1 Labour supply, aale, rural (nan-years), only for X  regions

LSKU 1 Labour supply, male,urban (nan-years), only for X  regions

M 1 Total imports of goods and services (constant prices)

Mp(i) e Inports of goods or services of the i ^  producing sector (constant 
prices) (IP) •

**(0 7 Ianorts related to the i ^  trade category (constant prices)(1 )̂ 
(any one region)

7x11 Same as M*(i), with regional suffix r (constant prices) (I*)



149

MCAPLT

MCU

MCUip

MCUXti

mct“

MCU0

MCUsti

MCUP(i) 

MCU*( i) 

KAREGA 

NDIG

NDIH

NDIER

liD lH u

MSG

NSH

KSHR

NSHU

NVAR

NVAU

ODEB

PCP°( i)

PCP^i)

PDD(i)

PFD(i)

1 Long-tern capital movement (outflov)

1 Total imports of goods and services (current)

1 Total interests and property* incase paid to the rest of the world

1 Interest and property inccae paid to the rest of the world (long-tern)

1 Migrant remittances paid to the rest of the world

1 Official Development Assistance provided by the region (only for DC
regions)

1 Interest and property incone paid to the rest of the world (short­
term)

8 Imports of goods or services of the i**1 producing sector (current)(Ip)

8 Imports related to the i ^  trade category (current)

1 National resources gap

1 Net disposable income of government, including additional income
(positive or negative) originating from erogenous export prices

1 Net disposable income of househoJu.8

1 Net disposable inccne of households, rural, only for X  regions

1 Net disposable income of households, urban, only for X  regions

1 Net saving of government

1 Net saving of households

1 Net saving of households, rural, only for X  regions

1 Net saving of households, urban, only for X  regions

1 Non-vorking age population, rural, only for X  regions

1 Non-working age population, urban, only for X  regions

1 Outstanding debt

8 Price deflator for i**1 private consumption category (lC)

8 Price deflator of private consumption for producing sector i (lP)

8 Price deflator of domestic demand for producing sector i (lp)

8 Price deflator of final demand addressed to the i**1 producing
sector (IP)
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FGC(i) 8 Price deflator of government consumption for the i**1 producing 
sector (IP)

PIS 1 Price deflator of total investment requirement

PIH(i) 8 Price deflator of investment required by the i**1 producing sector(lp

POP 1 Total population

POPS I Population, rural, only for DC regions
PGHJ 1 Population, urban, only for DG regions

M P(i) 8 Price deflator of imports of goods (services) of the i**1 producing 
sector (lp)

«*(1) 8 Price deflator of imports of goods (services) of the i**1 trade 
category (I'*')

m(i) 8 Price deflator of value added of the i ^  producing sector (IP)

PXP(i) 8 Price deflator of exports of goods (services) of the î *1 producing 
sector (I-)

PX^i) 8 Price deflator of exports of goods (services) of the i**1 trade 
category (I“)

REPA 1 Repayments of outstanding credit received by creditor country

HES 1 Reserves

ARES 1 Change in reserve
R3XBA. 1 Reimbursement of a fraction of outstanding debt by debtor country

BUSIN 1 Gross rural income (total)

SOL 1 Standard of living (defined as per capita consumption expenditures 
an food, housing, health and education)

STCAP 1 Short-term capital, movements

TAGA 1 Lend gap, only for LG regions

TLl(i) 3 Land demand, only for LG regions

TOTOT 1 Total term of trade

TSA 1 Land supply, only for LG regions

USBIN 1 Gross urban income (total), only for LG regions

VA(i) 8 Value added of the producing sector (lp)

VAU(i) 11 Value added, i**1 utilizing sector (Iu)
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YAGE(i) 8 Yalv.a added growth rate of the i*“ producing sector

YAM 1 Yalue added of manufacturing (1°°)

YAS(i) 8 Yalue added share, i**1 producing sector (lP)

X 1 Total exports of goods and services (constant)

xp(i) 8 Exports of goods or services of the i**1 producing sector (constant)
(Ip)

X*(i) 8 Exports of the ith trade category (constant) (I )

XCAPLT 1 Long-term capital movement (inflow)

XCU 1 Total exports of goods and services (current)

xcuip 1 Total interest and property incone received from the rest of the 
world

xcuxtl 1 Interest and property income received from the rest of the world 
(long-term)

xcn“ 1 Migrant remittances received from the rest of the world

XCU0 1 Official Development Assistance received 'ey the region (only for 
DG regions)

xcusti 1 Interest and property income received from the res* of the world 
(short-term)

XCUP(i) 8 Exports of goods or services of the i ^  producing sector (IP)

XCU^i) 8 Exports of goods or services of the i trade category (current) (I
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GENERAL MOP PT. (jUPrsrp growrjrnre)

PBE-DETEBCENED VARIABLES AMD PARAMETERS

*i 3 Capital allocation parameter

"Ci.J) 8x6 Input-output coefficient, i.e. intermediate consumption of products 
of the i**1 sector by unit of production of the producing sector

A Matrix A * [a(i,j)] i,j * 1,2........ 8

b 1 Share of non-agricultural employment in the rural sector

bic{ifj) 8x12 Share of the private consumption categojy supplied by the i**1 
producing sector in current prices; (a bar over the symbol indicates 
constant prices)

bni(i,j) 8x8 Share of the sector required investments supplied by the i**1 
producing sector (constant)

bnt(i,j) 8x8 Share of the traded goods (or services) category produced by the 
ith producing sector (constant)

j) 8x8 Share of the j“*1 producing sector consisting in the i ^  t*rade 
category (constant)

baa(i,j) 12x8 Share of the producing sector supplied by the i**1 utilizing 
sector (constant prices)

e 1 Share of the pooled capital outflow allocated to the region

eaple(i) 9/3 Proxy for capital labour ratio, defined as the total gross investment 
over ten years divided by employed labour for the final year with a 
lag of two years ( Iu), ( I*)

capva(i) 3 Proxy for capital value added ratio for 3 utilizing sectors 
(i*l agriculture, i*10 construction, i=ll services) defined as the 
total gross investment over ten years divided by the value added of 
the final year with a lag of 2 years

coscri 1 Cost per hectare to increase cropping intensity

costex 1 Cost of the extension of a hectare of land

cxi(i) 3 Cropping intensity

Acxi 1 Increase in cropping intensity

du 1 Duimy variable

dut(i) 7 Trade policy variable for i**1 producing sector (l*)

dvoty 1 Days worked over the year in rural areas

dwtwoty 1 Days wanted to work over the year in rural areas
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gc(i) 8 Structure of government expenditure (current prices) (1^)

**»-15 1 GDP of the previous horizon year

ffdpgr 1 GPP growth rate

irU 1 Interest rate on outstanding debt (long-ten)

irgt 1 Interest rate an outstanding debt (short-teza)

11 Investment requirement, utilizing »actor i, for base year (ln)

inca.pt 1 1 -Lang-ten capital novsments (outflow)

ivyco( i) B/L2/5 Share of value added in gross output of producing sector 1 
(constant prices) I*1, Iu and I*

i.t.r. 1 Indirect tax rate

lala(i) 3 Land per worker

lpoil 1 Labour productivity, oil extraction sector

lpa(i) 2 Maxi nun ratio of labour productivity in utilizing sector i 
(i=10 construction, i=ll services) to labour productivity in the 
manufacturing sector

Iti 1 Long-tern interest (suffix)

mcaplt 1 Long-term capital movement (outflow)

mcaplt ^ 1 Long-term capital movement (outflow), base year
TTTTmcu 1 Migrant remittances (outflow)

BET 1 Migrant remittances pool

n 1 Maturity of outstanding debt

nwo(i) 8 Share of non-wage into value added (i^) (note: wo(.) + nvo(.) * l) 
(constant prices)

0 1 Share of total pooled Official Development Assistance allocated to 
the region (for DG only)

oda 1 Official development aasistance/GDP ratio (for DD only)

odeb 1 Outstanding debt of horizon year

odeb ^ 1 Outstanding debt, base yesr

pnw 1 Price of non-wage component of value added

»°u ij 8x8 Input-output coefficient used for policy purpose (can be any a(i,j))
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fof-15 1 Population of the previous horizon year

pop««x 1 Population growth rate

popmqy 1 Average population per countiy (weights * population figures)

prf 1 Participation rate, female

prfr 1 Participation rate, female rural

prfu 1 Participation rate, female urban

pxa 1 Participation rate, malé

pram 1 Participation rate, male urban

pv«(i) Î Exogenous price of value added for 3 producing sectors (agriculture 
energy, services) I*1

P* 1 Price of wage component of value added

Apr(i) *✓ Exogenous part of the prices for the first three trade categories 
(agriculture, raw materials, energy) (ll)

"■-15 1 Reserves, base year

rur 1 Proportion of rural population in total population, DG countries
8 1 Share of export of services in the world pool
sti 1 Short-term interest (suffix)
t(if J,k) Ilzllz7 *ii ,th Share o f inrcrts o f the k' traded goods category by the j region

from the i*“ region (evaluated at constant prices)

tex V
X Maximum land extension between 1973 and I960

tle(i) 1 Labour sise of plant, sector (i), Iu

tnp(i) 9 Technical neutral progress for i1,11 utilising sector Iu
t.r.e. 1 Tax rate on enterprises

t.r.h. 1 Tax rate on households
tsa 1

•

Land supply for base year

8 Value added of the i**1 producing sector of the previous horizon 
period

wapf 1 Working age population, female

vapa 1 Working age population, male

wapfr 1 Working age population, female, rural

vapor 1 Working age population, male, rural
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vapfu 1 Working age population, resale, urban

vapmu 1 Working age population, sale, urban

t wo(i) 8 Share of vage and salaries into Talus added (i^), constant prices

I
xeap_i5 1 Long-term capital movement, 'i&se year (inflow)

4
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n5SIC5»L SCESI) FOR ̂ MrcaA.t.t.1 rijilmMi &CuaCn i

SPECIFIC aDOGHTOPS YABTABTJS

A«GR 1 Growth rate of average wages in material production sect ora

cc 1 Collective consumption

“ (1) 8 Collective consumption, i**1 supplying sector

CEI 1 Domestic entrepreneurial income

El 1 Entrepreneurial income

EXHET 1 Bet exports or (-) imports

CO 1 Gross output

“ u) 8 Gross output, ith producing sector

creiji) 8 Gross fixed capital fozaation in i ^  sector

GPCFACR 1 Gross fixed capital formation in agriculture

CFCFIBDU 1 Gross fixed capital formation in sectors I

GFCEKDT 1 Gross fixed capital formation in sectors I™1**

GFCÏMP 1 Gross fixed capital formation in material production sectors
G7C7BM 1 Gross fixed capital formation in non-material production sectors

GFCFSEEY - Gross fixed capital formation in material service sectors

GKP 1 Gross material product-

r

LP(i)

6

12

Vector of proportions between employment in old versus new 
technologies ¡I1“* 1)
Labour productivity (gross output per worker ) Iu

TXÂKB 1 Ekplqyment in agriculture

IZISDÜ 1 Bsplcyment in sectors I*®*1

I2XH 1 Employment in sectors l"^n

IBfP 1 Employment in material production sectors

LEBM 1 Ekplqyment in non-material production sectors

* Por other variables, see Cenerai Model
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LESEH7 I

LI 1

LUCK 1

“ l i i 4

“ t ó 6

" l i l 6
LIMP 1

LfMPGH 1

“ (i) 6

SOLD,. >U) 6

PC 1

^ i ) 8

PC PI 1
rjTTVT
* - ( i) 6

SAVIBG 1

SOCI 1

STOCK 1

STOCK^j 8

STMCAP 1

VAGE 1

VASEEV 1
WKP 1

Employment in material services

Total labour income

Labour income in non-material service

Labour productivity,

Labour productivity in new technology

Labour productivity in old tacbnology

Labour productivity in aaterial production sectors

Growth rate of labour productivity in material production sectors
 ̂jindû

t

Privet® consumption

Private consumption, i**1 supplying sector

Population's income

Amount of old capital withdrawn on year t

Total savings

Social incomes

Total stock increase

Stock increase in sector i

Short-term capital flows

Value added, agricultural sector

Value added, services sector

Wages in material production sectors.

Hew capital (with modern technology), 1st January of year t.

Old canital (with out-dated technology), 1st January of year (jindtf)

sectors

sector i, (i^11̂ 11) 

sector i, (i*33* 1)
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REGI CRAI MODEL POR CENTRALLY HASHED ECONOMIES

_______________ __ _ __ _ _ __ *SrEiCIr J.C rna-5iyi&cn.LJijm vARiiUUiES Adi) rAM&KaTSKS

e( 6l

£ 1
**capvagr_1Q 1
*♦

capvaserv_^Q1 1
cap(i) 6/4-10
cc(i) S

1

exch 1

g®P_I5 1

gmpgr 1

i f c f ( i ) 8

g f c f __ 1agr

g f c f  a oser 1

i 1
k(i)/l(i) 1
X 1
leagr 1

lenm 1

leserv 1

lp«i<i) 6

lm,-15 1

W 1’ 6

Is 1

Proportion of new capital, in total stock,base year (xindu)

Proportion of annual stock increase in GMP

capva coefficient for agriculture, base year

capva coefficient for services, base year

T o ta l c a p it a l  s to ck  f o r  i**1 s e c to r , base y e a r  (l^JQ<*a , I111̂ 11)

Share of the ith sector in collective consumption

Ratio wage growth rate to labour productivity growth rate, material 
production sectors
Ratio of internal to international prices

Gross material product in base year

Hate of growth of gross material product

Share of the i**1 sector in gross fixed capital formation

Share of the agricultural sector in gross fixed capital formation 
in base year

Share of the material service sector in gross fixed capital 
formation in base year
Ratio of GFCF in material sphere to toal GFCF 
Capital/iabour coefficient 
Annual replacement rate of capital 
Projected agricultural employment, 1975-1980

Projected non-material service employment, 1975-1990

Projected employment in material services, 1975-1990

Labou^groductivity growth rate of old technology sector i, 
i I

Labour productivity in material production sectors in base year

Labour productivity of old technology sector i in base year,
i Iin3u>
Projected labour supply, 1975-1990

* Further variables, see General Model
** See definition of capva(i) in pre-deteimined variables for General Model
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i

armcu 1

**(1)
8

Soci ^ 1

stU ) 1

wnp-15 1

wnm_i5 1

X 1

Migrant remittances to the reBt of the world 

Share of sector i in private consumption

Social income per head of non-active population in base year

Share of stocks in NMP in base year

Wages in material production sectors in base year

Wages in non-material sectors in base year

Elasticity of vageB in non-material sphere to wages in material 
spheres

1

L




