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Foreword
by

Fhilippe de Seynes

The present study is being developed as a self-contained research
within UNITAR's Special Project on the Future. But it is alsc a contri-
bution to the collective and unprecedented effort of the U.N. system on
long=term ocbjectives. &As the Organization is getting ready for the coming
of a Third Decade of Development, the distinctive features of the present
context must be acknowledged. It has been customary to ascribe previous
shortcomings of co-operation efforts to a lack of political will. The
judgement is plainly tautological unless the defficiency can be analvtically
related to the interplay of social, political and ideclogical forces.
Derocgations to a "higher law" which would hé_plear'in its direction and
assured of its effects, cannot alone account for the maiaise, even the
helplessness, which today seems to grip the intermational community. A
conceptual embarrassment is noticeable everywhere.

In the poor countries of the South, as governments are concerned with
the increasingly precaricus conditions of the impoverished masses, there is
no firm consensus regarding the nature of and direction of the actions which
could make early inrocads into the worst features of poverty. 1In its recently
published report on World Development, the IBRD foresees the persistence of
"absolute poverty" for 400,000,000 pecple beyond the end of this century.
Since this gloomy prediction is not based on the assumption of physical
scarcities, it clearly invites an investigation into the types of policies
and forms of scocial organization which alone could be held responsible for

its fulfillment.



The embarrassment is no less conspicuous in the adwvanced industrial
world where Governments are now too deeply absorbed in the intricacies of
short-term economic management to conceive of long range and far-reaching
reforms, while their oppositions fail to produce plausible or convinecing
alternatives. Yet reforms are urgently needed, for, with all the success
of ﬁhair economic miracles, industrial countries must still reckon with
a2 hard core of stubbornm and severe poverty, larger than they often care
to acknowledge: old age and unemployed young people, ethnic groups and
migrant labourers, all categories with no ready access to the political
class. This "hidden face" of even the most exemplary societies suggests
that a phenomenon of "pauperisation" may still be inherent in the present
instituticns of industrial economies.

Recent vears have been rich in discontinuities. Much attention has
been directed to the change in price relationships and the pattern of
extarnal imbalances, which followed the launching of the OPEC strategy.
However, this is by no means the most intractable difficulty in a changed
situation. In fact the world sconomy shows surprising resiliency in
adjusting to its consaquences. The prospect of an "energy crunch" is
receding, even in the prediction of the pessimists, and as the wvulner-
ability of the intermational financial system is more widely recognized,

there is more confidence that its collapse will be avoided.
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Much more significant and durable is the new and pervasive ferment
of social protest, expressed in waves of discontent and unrest, frequently
erupting in vioclence and upheavals. The cumilative effect of this process
has by now produced a different environment, where traditional adjustment
mechanisms do not operate and where problems - including those of inter-
national co-operation and geopolitical equilibrium~ cannot be seen in
quite the same light as before. The intellectual activity which inevitably
accompanies such a mutation has renewed our perceptions and expanded our
cognitive powers while deepening our doubts and perplexities. In such
circumstances, a UN Grand Design could hardly rest on the deceptive
certainties of previous exercises.

In fact, its analytical content may be more important than the
resulting prescriptions with their aura of finality. The appreach should
be broadened to include the dimension of social change which had been
previously evaded. Otherwise the new strategy will not gain credibility
as & "scenario of transformation™. Rather it will appear as another
"scenario of reproduction" (with adjustments and refinements).

The tools of the analysis must be carefully appraised. The
use of mathematics is nowadays generally seen as essential to the under-
standing of complex systems. Computerized models serve as control mechanisms
for an extensive qualitative analysis; and in the process they alsc uncover
areas where further exploration is useful. Their shortcomings are usually

*
well understood, and often acknowledged, by the professionals , although

* See: Sam Cole - Global Models and the N.I.E.OQ.
1377 = Pergamon Press

Michel Godet - Crisis in Forecasting and the Emergence of Prospective
Methods.



not necessarily by politicians always in guest of immediate certitudes,

or the media, too readily mesmerized by the scientific appearance of a
langquage with which they are not familiar. There are pitfalls in these
techniques. ©One of them is the temptation, which at times seems almost
irresistable, to organize the very structure and mode of operation of the
model, according to the awvailability of quantitative data. This often
goes hand in hand with the belief that a model's predictive capacity is

a function of the number of wvariables included in it. A dangerous bias

is thereby imparted to an exercise generally undertaken for normative
purposes particularly when some of the most crucial factors in the

shaping of desirable policies are not sasily measurable, or have not as
yvet been measured. Another pitfall is the illusion - or the pretense -
that the design of a mathematical model is a purely technical act,
politically neutral and value free. There are many ways in which
"ideclogies" or "world wviews", or "images of the future", become
determined in the construction of a model and consequently in the policy
opticns which are derived from its use. The participants in the present study
make no attempt to conceal that, although their respective positions on the
ideological map do not always coincide, their research is inspired by the
high pricrity they attach, above other obijectives of society, to the early
solution of the worst problems of poverty and dependence, and that it is
so designed as to gaiﬁ insights into the processes likely to advance

these aims. They also recognize that matters of social stratification



and power structures are relevant te these processes.

By contrast, the ideology which underpinned the United Mations
strategy over two decades may be seen as proceeding from an optimistic
philosophy of enlightenment, grounded in neo-classical theories largely
relying on market mechanisms for equilibrium and growth, with, however,
an early recognition of structural asymmetries adversely affecting less
developed economies. These were to be dealt with through a modicum of
international regulation and cother corrective measures devised to cause
no more than minor disturbances to the existing order. BAs a "paradigm"
it was never more than vaquely formulated and it made room from the
beginning for a number of deviations which should have invited scepticism
as to the strength of its theoretical foundations, yet it rightly highlighted
deficiencies in savings and foreign exchange and viewed them as inhersent
features of Third World economies, in a frame of reference which came to
be known as the "two gaps" theory. This was the major conceptual influence
in the formulation of intarnational policies of Morth/South co-operation.

Other world views, particularly those related to the notions of
"unequal exchange" and "dependencia" had for scmetime been recognized by
vocal and vital sections of the world intelligentsia as more relevant
to the conditions confronting developing countries, and the behaviour

of important aspects of the world economy. With a growing concern over



environment, the ecological school alsc made timid inroads as it
sought to offer not just recipes for improving the quality of life,
but yet another cnﬁpeting paradigm within which economies of scarcity
were often seen as an inducement to perhaps a condition of sPcial
progress. It is only slowly and not very explicitely that these
alternative approaches permeated United Nations policy making.

Current world views as described and classified in the present
study cannot be seen as integrative theories in the sense that they
could identify and articulate the chains of causations and feed-backs
which would explain in a satisfactory way the behaviour of a large
area of the world sconomic and social system. Rather they consist of
insights, fragments of diagnosis and normative principles only loosely
related to each other. In fact the derogatory label "La Vulgate" irrever-
ently pinned by the Paris "New Philosophers™ on current, popular versions
of Marxism could, at least with equal justification, be applied to all
other world views. However this should not be an excuse for sarcasms, but
rather a reason for deep concern. For the fragmentary and shaky theoretical
foundations on which must rest the construction of a new order, is part of
gur predicament, and it is likely to remain with us until wider knowledge
from a number of social disciplines can be absorbed and articulated in a

coherent framework.



Since the New International Economic Order is the present point
of reference for United Nations development efforts; its ambicuities
should be considered. A superficial reading of its legislation may
find a language wvery similar to that of previous designs, such as the
International Development Strategy for the 1970's, or the final acts of
successive UNCTAD conferences. However the historic context suggests a
very different perspective, a world view not unrelated to the notions of
"unequal exchange" and "dependencia". In the wake of significant changes
in the global power balance brought about by the OPEC strategy, further
changes in that direction were not only seen by Third World countries as
a possibility, but as the very condition of future progress. This
feature is apparent in the provisions related to the advocacy of
producers associations, to the assertion of effective control over
natural rescurces, to the mistrust of present arrangements with trans-
national corporations, and to the claim for a greater participation in the
decision making process of International Organizations. In fact, for the
first time, the redress of a fundamental global imbalance appears to loom
larger than the demand for immediate or proximate economic gains. There
is here probably a dividing line, a departure from the optimistic philosophy of
enlightenment within which only incremental advances could be accomodated.
It should not be the purpose of a new International Strategy to elucidate
the implications of this remarkable advance in the collective thinking
of the organisaticn. The glcbal aspiration must be analytically related
to the wvariety of other cbjectives among which individual governments

determine their own hierarchial arrangements. The guestion must be



squarely faced whether the pursuance and reconciliation of such global
and individual goals can be achieved without fully introducing in the
process of conceptualization the dimension of éucial change.

A case in point may be found in the goal of accelerated indus-
trialization which probably would enlist the most emphatic consensus
in the assemblies of the U.N. It is gquite unlikely that the target
established at UNIDO could be achieved, or approached, through the
combined operation of unguided technological development, natural
propensities to save and mutations in world demand, even if enhanced by
more vigorous trade liberalization policies and adequate provision of
international capital. It is more probable that considerably more
stress should now be placed in the expansion of domestic markets
to overcome the limitations encountered by import substituting industries.
Such expansion requires raising the incomes of the poorest layers of the
population, and this cannot be achieved through transfers alcne, but
must involve changes in the patterns of investment and technology as well
as of spatial distribution. In non-oil producing countries adequate
investment can only be visualized with a measure of forced savings through
taxation or inflation with their inevitable impact on the social and
pelitical fabric of a society. Shifts in world demand would inter alia
imply that Northern countries give greater attention to the core aof their
impoverished pecple, racagnizing them not just as workers but as deprived
consumers who could benefit from the cheaper Third World manufactured

goods which the productive apparatus of their own countries does not offer.



Policy choices can no more he viewed as simple or obvious since
the faith in “trickle down" effects (automatically derived from overall
growth) has been saverely punctured. Progress must be made towards a
better understanding of the interactions, trade-cffs and consistency
problems inherent in the pursuance of multiple ocbjectives. More
particularly, concern for more equality, or the rapid eradication of
mass poverty (which do not necessarily coincide), requires that modelling
and scenario analysis look beyond the behavious of naticnal economies,
viewed as homogenous entities responding rationally to the enlightened
designs of governments. The enquiry must address itself to the social
stratification and explore the effects of various policies on different
groups or strata: income or professiocnal groups, consumer groups, perhaps
also in a more refined analysis ideological or political groups.

It will be said that one cannot "go wrong" in advocating and
promoting traditional trade and aid policies. The bottlenecks identified
by the "two gaps theory" are real enough, and it should be the purpose of
collective efforts to assist in breaking them. This, however, is ignoring
the possible perverse effects of markets, both international and domestic,
that may undermine the attainment of desired goals. These may occur when
international transactions between countries with very different resources
endowments and labour supply elasticities play a significant role in the
development path followed. The first phase of INITAR's study has underlined
the problematigue involved in such relations. Admittedly the game of unequal
exchange can yield gains for both parties, notably if compensatory mechanisms

are at hand to apportion the surplus.
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The resulting relationship may not, however, be very stable, and the
persistent detericration of the terms of trade may after a while

induce further inequality. One can indeed go wrong with trade and
finance, particularly when high priority is attached to the ocbjective

of improved distribution, and when local resources are mobilized through
channels which defeat that objective. The egualizing or dis-egqualizing
effects of trade and finance, (as well as the macro-economic consequences
of other given policies) must be considered carefully in the light of
specific circumstances and the hierarchy of governmental objectives.

The illusion must be dispelled that a given path once defined can
be wallid for a very lengthy period of time. This is due in part to the
behaviour of investment. An initial increase in investment may lead to
lower consumption in the short-term, but higher growth and consumption
in the medium term, with the effect of reducing the rate of profit and
discouraging further investment. Morecver, long-term development paths
Proceed through a series of short-term market equilibria. Indeed with all
its inadequacies, one redeeming feature of the nec-classical paradicm is
that more than other current world views, it focuses its attention to the
behavicur of markets, the neglect of which has dashed many hopes of the
reformists or radicals.

There are alsc the inevitable failures of the planning and
predictive capacities, Planning may for a while redoce uncertainties
and later increase rigidities and induce a false sense of confidence in the

policies pursued. Changes of direction, if not anticipated, may have to be
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drastic or abrupt, as seen in the experience of mixed as well as

centrally planned economies. The resilience of the socic-political

system, its capacity to change gear in times of great pressures, to proceed
through "tatonnement" while keeping a long term perspective, are factors
which should be recognized in the design and formulation of a U.N.
strategy.

The very long periocd is receiving close attention today by students
of the "FKondratief Cycle" seeking to identify the major events which have
generated in the past and are likely to generate in the future long waves
of growth or stagnation. This seems particularly apposite, although highly
speculative today as so many forecasts include a break in the historical
trend of the last quarter century. It may be egqually interesting to consider
approaches of the contemporary historical school, more particularly as it
examines the coexistence, over pericds of time and on different levels, of
social structures inherited from the past, developed in the present, and
anticipating the future. This may help in the discovery of the strategic
areas, and optimum time, when interventionist policies may operate with the
best chances of success.

The present report is about work in progress. This suggests the limits
of the expectations which may be placed upon it, as well as of the critiecs
which may be levelled against it. It lists in the appendices the direction
in which the investigation will now proceed with a strong participation of
Third World individuals and institutions. The difficulties of the chosen
course are not under-estimated. The paucity of data on distribution and

other social indicators is acknowledged. Yet the insistence on statistical
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refinement can be sometimes counterproductive if it paralyzes further
Ehinking and the development of new statistics. Moreover, it can be

argued that the statistical problems of current larger and detailed models
which use more ready or available statistics are at least as large as the ones
encountered in smaller, more aggregated models which require less easily
available data.

The first phase of the study reported here was not meant to develop a
predictive tool. Rather it has sought in the first instance to gain theoretical
insights in regard to problems and processes of major relevance to present
circumstances, and which have not sufficiently benefited from previcus U.N.
exercises, and to provide a basis for further work more adeguate to predictive
purposes. It has generally elicited considerable interest on the part of
academic as well as official circles to which the method and first results
have heen presented. We are most happy that I.L.0C., UNMESCO, and ECLA, which
have for sometime conducted enguiries in related fields, have now decided to
combine their efforts with ours. The innovative nature of the work seems in
tune with the specific role and mandate of UNITAR, which should, in its
research sesk to avoid the trodden paths. We are highly grateful to Dr.
Davidson MNicol, the Executive Director, for having so warmly and consistently
supported the project. We are also very appreciative of the leadership provided
by Mr. Jean Ripert, Under-SecretaryGeneral, Department of Internaticonal Economic
and Social Affairs, during the discussions of the ACC Task Force on Long=-term
Objectives and its Technical Working Group, as well as for the financial

assistance he has afforded to the project from the Secretary-General's Trust

Fund. The dedicated and talented professionals whose names are-listed in page vi

and their two team leaders , Graciesla Chichilnisky and Sam Cole deserve our cutmost

praise and gratitude.

Philippe de Sevynes
Director, Project on the Future
UMITAR



Eackgr::um

This paper and appendices report an ongolng study of the interrelation-
ships between technology, income distribution and other socic-economic
issues in a long term global context. The work began in March 1977 as=
a small expleoratory study, 'Technology for Basic Needs', as part of the
UNITAR Project om the Future, a joint effort between the Department
0of Economics at Harvard University and the Science Policy Research Unit
a# the Uni?arait? of Sussex. Since then the scope has increased to
fulfill the ocbjectives described below. In addition, the work now forms
part of a wider programme invelving other organisations within the
United Nations srstaml, which is oriented towards the preparation of a
set of objectives for the Third Development Decade (1380-1980). The
bulk of the work described here has been carried ocut at the Science
Policy Research Unit at the University of Sussex, the Harvard Institute
for Internatiopnal Development and the Center for the Sceial Sciences at

Columbia University.

The present paper therefors deseribes work in progress on a project
to be completed 1n July 19280. The aim here is pnot to present a fully
integrated document leading to operational policy alternmatives, but fto
describe different aspects of the work, which are at varicus stages of
completion, to indicate the relationship of these components to the gver-
all objectives of the project and in particular to discuss the methodology
adoptad for the work to be completed satisfactorily iz the next Two rears.
For this reascn the balance of the report is zowards technical issues
{(of, for example, mathematical modelling) which are the necsssary under-
plonings of any systematic study. The methodology, which is based on
previous work on the Bariloche model and at the University of Sussex
amploys a combination of guantitative and oDon-quantitative nmodelling and
gcenario analyses. Although the purpose of this report is not to present
fully worked out policy alternatives, scme results and axamples of issues
raised so far by the work will he reported as an indication of the

nature and intention of the study,

1 ESA, ECE, CEPAL, UNCTAD, UNIDO, ILO, FAQ, UNESCO and the World Bank
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SECTION 1 AIMS OF THE PROJECT AND SCOPE OF THE PILOT STUDY

Alms of the Project

1.1 The study rests on a desire to contribute to the international debate
on long term global development alternatives and especially to the search
for mechanisms which will help to bring about equitable ecomomic and social
development within the world order. As such the study provides an apnalytic
framework within which selected distributional issues of world
interdependencs, in particular, those related to aspects of North-South
development ara axplnredl.

1.2 The study rests on a number of assertions: above all, that the major

focus on the Third Development Decade should he on certain normative and
instrumental concerns. The major normative issues to be confronted are

those of eliminating extensive and extreme poverty and maldistribution worldwide
whilat recognising other development targatsl The instrument concerns are those
of reshaping existing national and international distribution of wealth and
power in order to achieve these goals. These concerns arise since, despite rapid
economic growth worldwide in the post war era and a significant tramsformation
of power structures much of the world population continues to exist at scarcely

above subsistence level, For vast numbers of people, even the most basic human
needs of material-  and social life are not met. In many respects the distrin-

ution of material and social well-being is worsening rather than improving.

1.3 A second assertion is that given adequate intermational and natiomal
strategies, includling appropriate technological change and rapid icdustrizl-
isation, the foundations of a plemtiful and equitable social and economic
development can be laid in the next Development Decade although the full realisacic
of the goals of such development may not be umtil the next century. Thers

are many possibilities for the future but the shape which global scciety

takes in the long fterm will be %o a large extent a functiom of comscious

human actions in the short and medium term,

2] It should be noted that the term 'North-South' is here 2 convenient short-

hand. It is not intended to disguise impertant structural differences,
but merely to indicate the major focus and orientation of our analysis,
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1.4 Barring world war or catastrophe, mocst people in the world today will
be alive in twenty to fifty years time. It is desirable that all people
gshould be aware of possibilities for the future and to engage in the con-
scious determination of their own life styles and those of future gener-
ations.  Predominantly, the goals, speculation about and directions set
for the future in modelling and futures studies (in the United Nations as
elsewhere), even when focusing on the problems of Southern countries, have
reflected a Northern perspective. Furthermore, only a narrow raoge of
views within the North and South are accounted for in those studies,
The purpose of long term forecasting exercises and futures studies in
ganéral should be to promote a more widespread discussion and awareness of
a wider range of possibilities for the future and the wvarious trade-offs
upen thelr reallisation. The United Nations is a major agent inm such

diascussion.

1.5 Io the present debate about long term global development objectives
and mechanisms for achieving those objectives there are many different pers-
pactives on development reflecting the views of different nations and
interest groups. Quite evident here are the official and unofficiasl pos-
itions of nations and groups of nations in the North-South and East-West
dialogues (and transpational groups representing government, eaviroomental,
labour and business interests). Although there is considerable variation
in emphas=is, there are many issues of common concern, in particular povertry ,
unemployment, inflation, envirooment, authoritarianism, and the arms racs,
there are clear differences (and sometimes striking similarities) bhetween
the objectives, analysis and proposals of the various actors, eapecially in

relation to questions of long term economic distribution.

1.6 Diffsrencss between she posiiions of the various iactors Secome oSt
apparent on questions of the mechanisms for achieving long term ioprovements

in economic well-being worldwide, TFor example, some proponents 1z the debate
argue for a maximisation of overall world economic growth with a liberalisaticn

of world trade, investment and technolegy and a more sustaized 'trickle down'
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of wealth to the less affluent socilal groups is the most efficient way to
foster intermationmal development and the problem of global poverty. Counter
arguments suggest that a more apesady soluticns is llkely to come, on the
contrary, by the developing nations successfully delinking themselves from
unequal or otherwise disadvantageous economic and social relationships

with the industrialised countries and entering into mutually beneflcial
exchanges between themselves. In all such arguments, gquestiona of the
operation of the internmational market, of domestic markets, the role of the
technology and of state policy and of the need for sccial and political
reforms are central. Underlying the debate are contrasting views on the
possibilities for economic growth and social improvement and the trade-offs
to be made between economic growth, distribution and social freedoms in

various world regioms.

1.7 There 13 general agreement that to achieve reasonable development targets
in the next decades major changes in international economic arrangements will
be required and necessarily willl be accompanied by or contingent upon cor-
responding changes in internationmal political institutions. The same is

true for domestic sconomic and political relations. New patterns of global

interdependence must emerge 1f long fterm goals are to be realised,

1.8 The present project sets out to explore these issues with certain spec-
ific aims in mind - in particular, as noted earlier, to suggest more satis-
fying, globally equitable and socially participative ways of liie. Thus,
the study concentrates, within a broad framework of analysis, on issues
related to new patterns of internmational trade, changes iz systems of
production and consumption, the creation of personal technical and social
skills and the formation of political institutioms comsistent w#ith greater

personal social and economic participation.

1.9 In view of its importance to many of the issues to be considered
"tachnology'" i1s taken to be a central variable in the analysis, a major
variable, subject.to human choice conditiocmed by and conditioning other

social and sconomic variables. Rasponsible policy towards science and

-

technology requires an understanding of long term sccial, political and
sconomic factors, since the lead times for the implementation of many
desirable technologies (including research, development and diffusion) may be

several decades.
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1.10 This project differs from others within the United Nations Programme
on long term development cbjectives both in the issues emphasised and in
the approach adopted. The foci of the study reflect a current awareness
of the central role of technology in sconomic and social development. (This
is witnessed by the forthecoming United Nations Conference on Sclence and
Technology). Further, this project reflects the recognition that dis-
cussions of previous development strategies have concentrated too narrowly
on economic variables (e.g. natiomal per capita levels of income, volumes
of trade) and have paid insufficient attention to other econmomic and non-
economic factors (income distribution, technology and socic-politiecal
variables).

The Overall Method of Analysis

1.11 The present study attempts to contribute to, and integrate contributions
from, different but overlapping areas of analysis. Among them are: long
term development planning exercises such as those conducted by intermational
organisations, more theoretical work comcentrating on understanding of
processes of development, futures studies including global models with a
normative emphasis on the creation of desirable long term futures, and other
studies concerned. with more concrete and immediate local, sectoral and

naticnal poliecy. In this light, we shall discuss our method of analysis.

1.12 Three techniques are used principally iz the study: medelling, scenario
analysis and case study analysis. For each there is a distinetive approach
to be comtrasted with other studies. We shall elaborats om tae distinctive
features of these techniques in the relevant sections. Hers we give only a

summary description.

Macro-economic Modelling

1.12 The macro-economic model constructed is a highly aggregated

model of North-South development, representing the interaction of different
income groups and markets, and several sub-models which focus on speciflic
issues. The importance of productivity and consumption in basic goods

sectors (such as agricultural products) for production and distribution in



the eccnomy as a whole are emphasised. The 'North-South' model {described
in detail in Section 3 and Appendix 1) is directed towards the central
question of the role played by technology in detarmining through

the market income distribution (within and between)the two regions of
the North and South. A more sophisticated and disaggregated versicm of
this model (the Alternative Interdependence Model - AIMY described later
is being developed: a larger number of regions, sections and actors are

to be described and non-market phenomena (e.g. income redistribution
policies, tariffs, etc.) are to be included,

1.14 1In these models we take a leyel of aggregation and an accompanying set of
actors and variables that hhlp quantitative understanding while not

hindering or obscuring qualitative understanding. One particular
characteristic of our modelling work is that sub-models are constructaed here
to study special issues, as opposed to the more general practice of dev-
eloping sub-models to deal with sub—-sectors of the economy only . The idea
is that in order to study more pointedly a particular issue, it is useful to
single out the particular actors and relations, which are in general cnly
some of all those considered in the comprehensive model. In addition, a
smaller sub-model allows for better analytical study and also the inter-
pretation of the numerical computer results. One further important feature
of the study thersfore is that the model (and suyb-models) are sufficiently
simple in terms of the number and complexity of the equations contained for
explicit algebraic solutions to be ohtained for any major results, which
yield better qualitative understanding, they do not depend on a computar to
give analytical results. 4is far as possible, the approach has been *o avoid

very cumbersome, lengthy computer modelling.

1.15 1Ino the initial stages of the project the models are used not so much
to give. quantified estimates but to lcok for tendencies in varicus under
different sets of assumptions and to guide the analysis of detailed issues:
the AIM model and sub-models being developed are expectad to be tools for
development planming and projections, at least as appropriate as other

éxlsting models,



Scenarioc Analysis

1.16 OQur approach seeks to quantlfy relationships as far as possible through
the modelling work but whers quanti:icatiun cannot be satisfactorily achieved
(because, for example, theory is too complex or statistics are inadequate)

the scenario and case study approach is uysed . to enable account to be
taken of the non-quantified factors in the quantitative analysis. Further-
more, because as noted above many opinions and prescriptions are advanced

in the debate about world development, our scenario analysis is to be used

to clarify the issues of the debate and the prescriptions c¢ffered,.

1.17 It should  here ©be emphasised that our methodology for scemario
analysis i3 different from most (see Appendix 2), Since, in additiom to
using it as a device for classifying our own assumptions and for linking
together the quantified macro-economic parts of our study with the less quan-
tifiable social and political aspects and with more detailed case studies,

it provides a means of making a relatively impartial critique which permits

us to evaluate different perspectives on davelopmant.l

1.18 One major component of the study, therefors, is a systematic evaluation
of selected contributioms to the debate about North-Scuth development
identifying positioms, prognoses and long term strategies put forward and
relating these to the historical and current situation of the actors involved.
This evaluation also takes into account the mutual critique of the proponents
of the different perspectives. This critique is not an end in itself. It
3erves to clarify certain fupndamental issues in the construction and analysis
of a set of development scenarios and experiments which attempt to confront
the different perspectives and evaluate them. The scenarics to he developed
in the light of the above analysis focus on specific issues ralarive to ocur
2ormative concerns, What this analysis is ultimately concerned with i3 the
combinations of policy with regard to changes in the mode of production and
iccompanying adjustments to domestic and intermational economic, social and
political institutioms which will lead to selscted goals; in particular, thoss

0f reduced social and economic inequality.

1 We distinguish in the study between ‘perspectives’ and'scenarios':the former are
frameworks for understanding the scenarios , which are pestulated future
developments (e.g. long term economic and political prospects)




Case Studies

1.1% While the scenario analysis and macro-eccnomic modelling can display
broad patterns for future development at the level of major groups of actors
(e.g. regional ecomomic bloes, political groupings) the arguments made with
respect to major issues and dimensions of the analysis (e.g. envirooment,
technical change, skill formation) can often be illuminataed by refsrence to
particular examples and case studies. In the present study the scemarios

and model findings are to be illustrated by salected case studiss of sactors,
couniries of social groups. These case studles are chosen to provide insights
. into the detailed links between choice of techmique and relevant econmomic and
ipstitutional variables. The lavel of generality of these studies supported
by the scenarics varies, Thers is no attempt at this stage to aggregats, in
any saphisticated sense, from case studies to macro-econemic variahlss, For
example, discussiom of the innovatiom, transfer and diffusion of technology
has to take place within a consistent framework but alsoc has to be backed up
by relesvant examples which both support the gemeral positions put Zorward and
alsa illustrate the diversity encountered in specific cases and hence the

difficulties involved in generalising them.

The Scope of the Pilot Study

1.20 The work so far carried out is not uniform across all aspects af the study,
The underlying approach has been to deal Zirst with macro-economic and seceial
issues of modelling and scenarioc amalysis. At the same time, exploratory
models of the major issues of apalysis have been prepared, as well is certain
exploratory case studies. Prelimipary versions of six comtrasting perspectives
for the scenaric analysis have been developed, Three of shese perspectives
take a Northerzo perspective; thay ars derived from the work z2nd communications
of Northern economists, soeial and political scientists and of ipstitutions
repregeating the interests of the landustrialised countries such as the
Trilateral Commission and OECD. Similarly, three of the scesnarios take a
Southern perspective and are based on the work of Scuthern criented scientists
and institutions such as CEPAL and IDEP, Work to date on these scemarics is

summarisged 1n a latar section and deseribed in detail iz the appendices.



1.21 For the modelling work the necessity has been to prepare tha spec-
ification of a basic North-South modsl which has been used to explore
problems of income distribution, technology and trade. The content of the
model and of sub-models derived from it which deal with selected issues,
its calibration and other aspects of the work are described briefly helow
and in a set of technical appendices. Iz addition, explanatory "runa"
with the model are described. Some of these tests have been prepared with
an eys to future integration of the modelling and scenmarioc amalysils and

scme tentatlive preliminary 1links are indicated in this report.

1.22 The bulk of the integrative work follows upon the studies of the
technology, trade and life style dimensions and upon the satisfactory testing
of the corresponding sub-models. Below, and in the appendices to the report
we summarise and describe the work to date and the objectives of each study.
Again, 1t will become clear that the studies are at diffarant stages of
completion and aisc that a good deal of flexibility has been left in these

aspects of anmalysis,

1.23 Although the foundation for integratiom of the differenmt parts of the
project has been established, work to date has concentrated on satting up the
different components, preparing background material, building up the project
team and consultants, overcoming administrative and technical difficulties,
apd 50 on. The work has not been directed in the first instance to "getting
results', There is no pretence here that integration is complate, although
the potential for integraticn in the near future i3 avident and the major
steps ¥ill be completed in the next year. In the following rear modifications
sophisticaticn and detail %ill be added, in particular, 9v the inclusion of

analysis of selected case studies.

1.24 The work completed to date will be summarised in the following order:
{1) Morth-South perspectives and scenaris apmalysis
{ii) A model of technology, trade and income distribution
(1ii} Issues and sub-models
(a) ways of life

(b} technical change

The divisiong here are to scme extant arbitrary and thers is a good deal of
overlap; indeed, it is an assertion underlying the study that the dominant

issues cannot be treated well in isclation. In (ii) amd (iii} we indicate “uturs
collaboration with oather United Mations agemecies (CEPAL, UNESCO, ILO}



SECTION 2 ALTERNATIVE PERSPECTIVES OF NORTH-SOUTH DEVELOPMENT AND
SCENARIO ANALYSIS

Introduction to the Scenario Analysis

2.1 It is widely accepted that the world economy of today differs from that
of the 1950a and 1960s. In some perspectives the problems of inflationm,
poverty, regional inequalities, under-used capacity, and unresolved isaues
of international organisation form a series of only loosely conpnected crises
= the energy crisis, the debt crisis, the monetary system crisis and issues
related to the environment, populatiom growth, sts. In other perspectives
these phenomena are intimitely linked: they are all aspects of a structural
crisis of the world order. Whichever approach is correct, wa belleve that
the present state of the world economy reflects a process of signdficant

restructuring of international relations and natiomal economic systems,

2.2 The current uncertainty over future directions is not rastricted to
economic processes alone, however: political and social sffairs are also inm
flux Letween and within countries. It is impertant to take into account the
pature of this restructuring in our study of North~South relations bhecause
(1) it may imply a bresk with the, say, 1550-70 situation to such an extent
that theory and empirical material derived from this paried is of reduced
relevance to present and futurs developments, (iLi) at such time of flux
there seems to be more potential for major discontinuities in existing
patterns of North-South relations (for exampls, increasing competition among
Northern countries may improve the bargaining position of the South) and
(1ii) becauss whether or not (and how) previous patterns of growth ars re=

2stablished is of wvital importance to the future course of werld development,

2.3 While all interest gZroups concerzed with present eventa and with long
term development questions tend to share a common set of concerzs they have
quite different priorities and see different mechanisms for change. Thisz is
2specially true with respect to the degree of linking in the world economy

and of the political imstitutions required <o bring about ckange., The can- _
trasting propeosals for change put forward by different actors which Teflect
their iaoterests are often confusing, par:ly because these intarests and pro-

pesals are rarely spelled out iz detail, partly because thay are rezdsered
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ambiguous or even contradicsory by the divergent use given to Terms such as
new intermationzl economic order, collective self reliance, basic needs and
S0 on, and partly because proposals are usually an attempt to compromisa

cotflictinog iotereats.

2.4 Ip part to clarify this debate in relatiom to our own position and in
part to provide a methodological tool for cur analysis we use a version of
scenaric analysis in the present study. Thiz has been developed from
previoua vurk% To avoid further confusion it i1a pecessary to distinguish
our use of this term.

2.5 The term "scenaric' was introduced into forecasting studies by US strat-
egic forecasters in the 1950s and was then applied more widely by the 'think )
tanks' stemming from the experience gained by other forecasters {8.g. in
Freoch national plamning, etc.). The tarm was here used to refer to largely
qualitative depictiona of different '"future histories', of series of events
which might take place. Scerarios might in this sense ba derived from 3o
called gaming studies, from historical analogy, or from imaginative thinking.
The term 'scenario’ has a rather wider meaning among futures researchers than
the rather narrow senmse of an adjustment to a set of quantified parameters
(e.g. economic growth rates and levels of trade) often used by mathematical
modellers to represent future directions of development, Indeed, scemario

analysis is one means of introducing gualitative material into ocur ﬂtudiesz.

2.5 OQur methodology of scenario analysis rather diZferent toc most, sven those
defined so0 broadly, for we seek also to explicate the thecretical assumptions
wiich underpin different forscasts, For instapee, iz the prasant :tudys we
develop sceparics focusad om two distinet sets of issuss - the current world
recession and strategies for overcoming 1t, zod the situation of the South
within The world ecomomy. Iz the development of these sceparios we take iato
account distinet 'perspectives' represeating the contrasting positionms in

the debate of major actors. This point and the choice of perspectives we use

are discussed in zmore detail below.

1In particular, World Futures: The Great Debate, (eds, ) Freeman and Jahoda,
Martin Robertson, 1978; alsoc "Scemarios of World Development”, Cale, Gerskuny
and Miles, Futures, 13578,

zsea Appendix 2
ESau Appendix 13
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2.7 With respect to the above szat of issues, contrasting perspectives
derived from different actors within and between the North and the South are
considered. The ratiomale behind developing this procedure is pmot that we
believe that the two sets of issues can be separated for analytic or policy
purpcses - clearly they cannot = nor that we believe that different
theoretical stanpces are all equally walid, but rather for the following
Treasons: .

(1) by syatematically treating different approaches to the world system
and its problems, we can depict & set of strategies that ars presently
being proposed, and identify a range of important issues for further
analysis; likewise we can develop our own evaluaticns of these
different strategies.

{11) We identify the intarests assocciated with particular approaches,
the possible coalitioms or contradictions ameng these interests
and their posgsible relative power and thus consider the extent
to which they may be realised as well as the extent to which the
policies and scenarios derived from them might be implemented.
This depends also on the adequacy and intsrmal consistency of the

approach as well as on the support it receives,

(i1i1) We can define our own theoretical perspectives and presecriptions
relative to those of others and thus expose our own assumptions
and analyses to eritical scrutiny ralsiog crucial questions that

may be addressed to the modelling and case studies,

2,3 A main purpose of our use of scenario apnalysis is therefore to permit
us to be as explicit as possible about the implicatiops of preferences and
targets, to clarify and demark pelicy issues azd constraiints, and to identify

the long tun implications of social and sconomic policT.

2.9 TFrom a methodological point of view the approach to scenarioc azmalysis
(indicated above) and the treatment of selescted issues such as technology,
trade and enviroonment is fundamental to the integraticn of the different
components of the study., Feor example, the scenario analysiszs provides a

broad conceptual framework within which thae adltarnative development paths

to be sxplored using the model may be considered and implicaticns of socio-
economic thecries and perspectives axplored. The scenmario analysis alscg halps
to ensure that the modelling assumptiens made are internally consistent.

This consistency is ilaportant for the sezting up of the alternative versions
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of the model, the choice of data to be used, and the experiments to be

conducted. The linking of the different parts of the amalysis 1is described

in Appendix 2, and summarised in Figure 1.
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The Choice of North-South Perspectives

2.10 In order to understand different accounts of the world s¥stem 1t ia3
useful to consider the way in which the world development debate has dav-
eloped over the last thirty years - although themes in this debate have
been raised for well over a century. In turn, to understand the evolution
of this dahitn, it i3 necessary to consider the performance of the world
@conomy over this period. Appendix 4 traces the eveoluticn of selectad
economic indicators worldwide during the post war period. Trends in

ecopomic growth, levels of trade and 1n&ﬂun distributicon are indicated in

Tabla 1.
mahle 1 (a) Incoma Inequality (1960-1570)

Proportion of National Income Received by Poorer and Richer Groups in

14 Countries

lowest 20% of income reciptents highest 5% of income recipients

Brazil 1960: 5% 1970: 5% (2) 1860: 123% 1370: 27% {=)
Canada 6.5% 6.4% (=) 14% 14% (0}
Colombia 2% 4% {+) 36% d3% {(+)
Denmark 5% 4% (=) 16.9% 22% (=)
India 4% 5% {+3} 27% 25% (+)
Iran 4% 5% {+) 32% 25% (+)
Israal % 2% {(+) 13% 13% (D
Mexico 47 4% £Q) 29% 26% (=}
Netherlands 4% 3.1% (=) 23.6% 229 [+
Turkey 4% 3% (=) 33% 32% {+)
United Kingdeom 5% 6% (03 15.7% 15% {43
United States 4% §.7% (+) 16% 17.3% (+)
Venezusla 3% an (=3 27T 40% (=)
Yugoslavia T® T% (fnh) 17% 15% {+=)
(54, 5=) (8+, 4-)
Notes: (1) (+) indicates trends towards greater equality, (=) towards inequalizy

(2) These data concern income recipients, not the entire population. The
proportion going to poorest 20% of population is likely to be smaller yet.

(3] These data concsrn income, not wealth; there i3 no contradic:tion between
any givenm trend iz income distribution and am increased concsntration of
capital. Capital ownership confers social power; income epnables indiv-
iduals to achieve their own well being.

() G, Xohler (1978} calculated on the basis of such data that the top 20%
0f the world's population received 71.3% of income, the lowest 4£0% |, 3.
af woarld income: an overall distributicon more concentrated tkhan that
within oGat countries. Kohler points out that the affluent minority is
Preponderately white, and describes this as a situaticn of global apartheid.

7



(b) GHROWTH RATES BY COUNTRY GROUPS 14

AVERAGE REAL ANNUAL GROWTH IN PER CAPITA CDP
GROWTH IN GDP (%)
1960-65| 1965-T0| 1970-73| 1950-60 1960-65 1965-70 1970-73

INDUSTRIALISED
CONOMIES' 5.2 .7 4.4 2.8 3.9 3.6 2,1
CENTRALLY
LANNED ECONCMIES' 4.3 4.3 3.0 4.2 2.8 2.7 3.7
DEVELOPING
OUNTRIES' 5.8 5.8 6.3 = 3.1 3.2 4.2
OUTH:
IGHER INCOME
above 3375
872) 6.0 6.1 . 2.7 3.3 3.8 3.1
IDDLE INCOME 2 8.0 5.2 2.4 3.1 3.2 .
OWER INCOME
below 3200
872) 4.2 . 1.6 = 1.8 1.8 0.8
IL PRODUCING . 7.2 9.0 - 4.2 4.6 7.4

i

Source: based on IBRD, World Tables, 1576

(s) WORLD THADE BY REGION

2

IMPORTS (USE x 107) 1943 1958 1268 1972 | 1875

'Daveloped Market

Econcmies' 41.2 T4.1 179.4 312.8 614.3

'"Centrally Planned |

Economies' 18.6 27.86 45.4 71.8 188.3

‘Developing Market .

Economises' (includes |

QPEC) 3.7 12.8 7.7 | 45,9 99,8

QPEC 2.8 5.4 7.8 14,1 34.8

EXPORTS (US$ x 10°) |

'Devaloped Market

Economias' J6.5 71.4 188,38 228.7 | 378,68

]

'Centrally Plannad i

Economies' 3.7 12,3 27.3 43.2 35,5

'Developing Market

Economies' (inecludes i

OREC) 17.2 24.9 43,45 74.2 207.2 !
i OFEC 3.1 ' 7.4 14.0 27 .4 1121
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2.11 The post-war period has seen the emergence of many new and important
actors who may bhave a major impact on pattern= of world development in tha
next decades. Thus, important directions may be set by the activities of
govermments of the 'old" industrial countries, both from socialist and
mixed economies, of new smergent aconomies, of transnational firms, of
trade unions, of political parties, as well as of less traditiomal, popular
movements in the developed and developing countries (e.g. enviroomental

groups, anti-nucleer activists, liberatiom movements and womens' movements).

2,12 When analysing the future of world development, at least two dif-
farent approaches can be taken., On the one hand ome can study the main
actors, interast groupa and institutions who have, or may have, a suf-
ficient concentration of political-economic power so as to be influential
in shaping this future, such as those mentioned above. On the other hand,
cne can gtart from the study of major perspectives which correspond roughly
to groups classified by a combination of their outlooks and prognoses,

especially with respect to structural change and normative concerns.

2.13 TFor axample,®3 ipdicated earlisr, in this section we shall describe
5ix such major perspectives., Clearly, the positions of certain actors can
correspond at different points ino time and in diZferent situations to
somewhat different perspectives, TFor example, coalitiona of interest
groups with different perspectives (or theoretical ocutlooks) can amd do
oceur, anod interest groups canm also change sufficlently to lend support to
somewhat different, sometimes very different, theoretical positions.
Reciprocally theoretical poasitions also davalop and change in order to zakse
sense of structural change at the international level, to apnalyse them and/
or legitimise them in terms of established outlocks apd Jormative comcsaras
{e.g. the development of Latin American dspendencia analysis has oftsn been
related to the development of import substitution; Eeynmesian theory laid
intallectual foundation for programmes of public expenditures that many

states had already established).

2.14 The two approaches therefors complement each other, evenm though at
certain points this complementarity may take a somewhat contradictory form.
At present the study of perspective has taken a larger share af our work.

AS our research proceeds, however, and we concentrate om particular issues of
world development, the two approaches and their interactions will be

utilised ian a more balanced way.
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2.15 The particular choice of perspectives are explained below. TFirat,
diagnoses, prescriptions and prognoses of the world system are lssued reg-
ularly by agencies and orgapisations whosa involvement 1in the processes of
pelicy making is direct and continuous. Although the long term preograses

of such groups are often only sketchily developed and are 1o some cases .
ambiguous these actors are nevertheless likely to exervise considerable
influence over the making of the future, and their analysls and forecasts
are likely to set many of the terms of the debate and actions that are being
development at a public and governmental level. Therefore, we copsidered
these perapectives as one starting point for digeussion. Second, the
changing world sconomy - the exhaustion of the long post-war boom, and

the uncertainty concerning when and how the present crisis and stagmation
will end - has widensed the development dehate. In this situation, altermative
accounts of the world system become increasingly relevant - not only as
abstract perspectives but also a= possible guides to actiom. Thusa, izo our
analysis we set out to capture both established positions and a wider range
of alternativer perspectives on global development than those usually con-

gidered by the major international agencies and organisations.

2.16 Appendix 3 presents a tentative outline of a set of contrasting analyses
of the world system, With further elaborationm and speciflcation these will
form the basis for the perspectives examipned 1o the scenparics o be developed
in the study. The different analyses are distinguished, first iz terms oI
whether their starting point and focus of concerm is economic and social
conditions in the "NHorth"™ or in the "South'. This is elearly a distinetion
that may be unwelcome to those amalysts who claim to he truly infiernation-
alist. However, it i3 nevertheless largely the case that iatermationalists
conclude that osne ar other regiom af the world is the fulecrum of changs in
the world order. Horth oriented and South oriented amalyses are typically
derived from and addressed to representatives of Northern and Southern
interests regpectively. In each set of apalyses (for the North and the
South) three positions are given, cme is a "mainstream’ positicn derdived Irom
some major organisational embodiment of the domimant interests in the world
region, a second is5 a2 position which represents a critigue of the mainsiTeanm
position azmd a third is a position which fundamentally opposes the zaiastream
analysis in the name of interests given relatively little weight in the dom-

ipapt analysis.



i 7

2.17 These perspectives thereifore are affected by whether the analysis is
based on the viewpoint of the developed or the developing societies and,
second, the underlying worldview (i.a, ideoclogical and theoretical foundation)
upon which the analysis is based. Of course, attitudes towards the world
crises and ways of overcoming it are closely related to thse two factors.

For example, in relation to their North or South orientation, the perspectives
place very different emphasis on the relative roles of the North and the
South in their respective past and future development. Except for the
internationalist Nerthern viewpoints the Northern views indicated hers pay
remarkably little attention to the situation of the South. Southern
countriss are seen in these perspectives largely as a source of raw materials,
an export market and/or a potemtial economic competitor. Conversely,

Southern parspectives, in general, place great emphasis on the responsibility
of the North and of Northern oriented actors such as transnational firms in
explaining their present economic situation although they differ markedly

in their analysis of what the futurs of North-South ecozmomic relations might
ba.

NORTHERN PERSPECTIVES

Liberalisaticn: Perspective 1

4.18 Several international organisations such as the OECD and Trilateral
Commission of the ipndustrial capitalist countries can be identifisd as
currently holding a fundamentally similar diagnosis of the world system.
It is likely shat current minor differsnces iz their approaches could

diverge, especially in the case of izcreased iatra-Northerm rivalry.

2.18 According to this perspective, the world economic system is funda-
mentally healthy and capable of providing sustained increases iz welfare,
The fact that the world scnomic system did not achieve its potential in
recent years is seen as the result of an unusual (and unlikely to be
Tepeated) bunching ol svents axternal to the Yorth (ino particular, the oil
cerisis) and policy errors: the view expressed in other perspectives that
market crisnted systems and democratic political instituticns have failed

is rejected, Schematically, the diagnosis of this perspective is shown

in Figure 2.
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Figure 2 Schematic Basis of the Northern Liberal Perspective

ECONCMIC SYSTEM POLITICAL FORCES

(e.g. oil erisis, excessive
public expenditure)
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-

distribution etc.) ==

2.20 The prescriptions for revitalising growth emerging from this per-
spective vary but broadly spesking can he summarised as follows. Nations
should accept the common norms of the competitive market with budget
setting, resiricted mometary growth and efficienmt public expenditure and
there should be some attention to medium term planzming. Although the goals
are full employment and price stability, to emsure the latter in the medium
and long term may necessitate relatively high levels of unempioyment in the

short term.

2.21 A form of internatiopal cooperation is required. Nations is a position
to do so should initiate world recovery. To facilitate this short term
exchange rate fluctuations should be removed, ineluding barriers to Southern
imports (including mapufactures). 'Buffer’ stocks stould be set up to

ensure a stesdy supply of raw materials. Terems of trade shifts may oecur in
favour of some resource exporting developed and developing coumtries. The
South will experienca significant growth through trade with the ¥orti and
Through investment by transmational firms (with adequate guideliznes), The
North is seen as regaining much of its previous rapid growth although in the
long term demand for goods and services may taper off, The prescriptive

component of this perspective therefore anay be summarised,.as in Pigure 3.
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Pigure 3 International Economy and North-Scuth Relations imn the Liberal

Ferspective
inerease of international trade greater econcmies
/ of scale, more
international
more capital flows to South speclalisation

shift in terms of trade
towards resource rich

world economic greatsr productivity

growth __‘___ﬂ—*",#
-—

We shall consider later what issues arise from this and other pragnnsaa.l

Interventionism: Perzpective 2

2.22 The second perspective, Northern Interventionist, has emerged partly
as a critique of the Liberal position. While it is oot as straightforward
to identify a 'mainstream' view here mor to tie it to institutions in the
world system it can be related to certain elsments of OECD apd to certain

national govermments in the North,

2.23 In this perspective 'exogenous' factors ars hers more incorparated into
the system, and 2n impertant Tole is played oy techmological change and is
linked to 2 much lomger term cyclical patterz of behaviour, or sven t5 a
continual absence of equilibrium. Thua, current unemployment, iaflationm,
demastic conflict and international rivalry and protectionism inm the Nerth

are related to interconnected issues of industrial restructuring, technical
change and political uncertainty. With transnational investment and increased

manufacturing capacity in the South, this suggests sustained high lewels of

Some of these issues have alrsady heen considered in the nodelling work
described below,
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unemployment. Economic problems are likely to axacerbate political problems
nationally and intermaticnally. From this perspective, therefore, the
liheral view above i3 overly complacent. TFigure 4 depicts the schematice
outline of this diagzooszis,

Figure 4 Schematic Basis of Northern Interventionist Perspective

ECONOMIC SYSTEM POLITICAL UNCERTAINTIES
{generating tech- {e.g. mercantilism, dom=
nolagical change, estic conflict, regicpalism)

industrial re-
structuring, ete.)

N

OUTPUTS CF ECONOMIC SYSTEM OTHER SEQCES
(unemployment, changing S ————— ———" (e.g. harvest
tastes, ate.) failures)

2.24 1In setting up their prescriptions advocates of this perspective take
the interventionist position that economic structures require regulation

and continuizg adjustment to reduce instabilities and inequalities., Through
incentives and constrainta and intermational ccoperation, governments should
direct investment, techmnical change and consumer demand in order to make
individual countries more competitive, To do this at the same time as con-
trolling unemployment may involve an economiec system combining afficient
transnationals and smaller labour intensive firms produciag an expanding

range of goods and services. t will also require technical competence of a
aigh order,

2.25 Possibilities for assisting the Scuth depend on improving the sconomy
ia the North although, in turn, the South is recognised as forming an
invaluable market for the North. Provided political and economic thraeats
are overcome, opportunitiess ocflered by new techzology and interaational
agreements to stabilise resource prices and coordizate expanded trade and
aid and technical assistance to developing countries will lead to an econ-
omically diversified but prosperous world, This prescription is summarised

in Figure 5 overleaf,
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Figure 5 International Ecomomy and North-Scuth Relations
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Northern Collectivism: Perspective 3

4.28 The third approach to the world system centering upon a Herthern-
focused analysis represents more of a break with the two pravious approaches
in terms of political strategy, although many elements of economic agalysis
overlap with the Interventionist Perspective. In common with the Preceding
analysis what is seen as the current world crisis is considered te be more
than a temporary phencmenon. However, unlike that analysis it iz argued

tiat state activities alone will not overcome the crises and imbalances which
are fundamental to capitalism. Of central importance in this amalysis is the
Tate of profit; as it declines real wvages and smplovyment are pushed down,
leading to a confrontation between capital and labour with possibly author-
itarianism and intermatiopal comflict, The underlying structurs of this

analysis is shown in Figure 5.
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Figure 6 Schematic Basis of the Northern Collectivist Perspective
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2.27 The strongest organisations drawing on these viewpoings in the Waestarm

world are the 'Eurccommunist" parties of Westarn Europe, although much of
the analysls of these parties fn their 'natiomal roads to socialism' is
criticised by other groupings of the political left and independent radical
analysts as nationalistic and mercantilist, it thus resembles the Inter-

ventionist analyais,

2.28 The distinctive emphasis of this perspective 43 that significant
political change is zeeded if economic actions are to have widespread long
term benefits, Prescriprtions are directed not only at the state, but at
worker's orgamisations., Ratier than identifying 2 common ‘'nationmal interest',
analysts in this perspective argue that there exists an irTesclvable conflict
between capital and labour, and sees the state as having been “ormed in

the interests of the former. The key issue is one of winning workers.

movements to this perspective,

2.29 Thus, in this perspective it is argued that there should be an align-
ment ¢f class forces within and across nations., A transition =o 2 socialism
#1ll bring about planned preductionm for social consumpticn as well as scon-
omic efficiency, with proviszion of basic and nom-essential goods Zor all,

and equalisation of living standards withia countries and cccupations.
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Socialist states in the North should aid struggles in the non-socialist
Scuth and give fipancial assistamce to socialist develaping countries.

In the long run there should be a high degree of regional equality, nation
states will be diaplaced by local councils under the coordinatiom of a
world planning agency through which there would be a pocling of rescurces
and full transfer of skills and technelogy. This is summarised in Figure 7.

Figure 7 International Economic and Sociel Change and North-South
Relations in the Northern Collectivist Perspective

/—\Pruduct ion planned

Political change for social consumption

Internationalisation
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SOUTHERN PERSPECTIVES

Hew Intermational Econcmic Order: Perspective 4

2.30 The New Intsrnational Economic Ordar perspective corregponcs to that
advanced In such 'Southern-orientsd' organisations as =he Group of 77 and
UNCTAD. Howevar, the view presented here is largely comstructed from
arguments presented from the South duriag the 1970s including the Lima
Declaration (1375) adopted by the United Nations Industrial Development
Organisation (UNIDO) Conference and the position of the CGroup of 77 at the
Seventh Special Session of the United Nations General Assembly. The many

alternative statements of the NIEOQ represent compromlises tetween different
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interesats and theaoretical perspectives; many disagreements are masked by
common concerns with intial measures. Nevertheless, the NIEQ approach does
draw fairly heavily upon analyses developed by, among otkers, the Economic
Commission for Latian America (ECLA) group.

Z2.31 Underlying this perapective 1a the assertion that the problem for the
South i3 the nature of ita economic links with the North; the functioning

of the world market is biased against the South. Because, despite political
proncuncements, Northern policiss are based on self=intersest and hecause
the activities of trnnsnatingals operate agalst the host countries, the
South's earnings are both low and unatable, This position is summarised

in Figure 8.

Figure 8 Schematic Basis of New International Econcmic Order Perspective
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2.32 The approach is less concerned with diagnosing the development of the
#orld economic events of the 1370s than with using this 23 an opportunity to
tackle the protracted crises of the Third World. The perspective on the
whole accepts the idea that sconomic growth in +the North is bemefiecial to
the South and argues for increased North-Scuth trade but preferential teras
of trade Zor the South and a reduction of the debt burden should he neg-
otilatad and there should he increased flows of advanced technical skills

and development assistance., Fixed targets (e.g. those of the Lima

Declaration) should be aimed at and the activities of transnationals should

be controlled,
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2.33 The growth path within the countries of the South, in many respects,
would resemble that previousiy followed by the North., Rapid economic growth,
a diversified industrial base (with emphasiz on heavy inodustry) and the
development of new growth centres are required, Attention would be om

the expansion of the industrial workforce and the acquisition of requisite
skilla; relatively leas on the rural sector. In all sectors indigenous,
appropriate taéhnnluiina should be developed. Between the countries of the
South there would be exchange of information and inereased trade. The

Horth would have to undergo complementary economic changes and accept reduced
long term growth, engage in material and energy conserving poliecies, and
carry out research and development which takes into account problems of the
South. This view of development 1s summarised in Filgure S.

Figure 9 North=-South Development in the New International Economic Order
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Collective Self Reliance; Perspective 5

2.34 A differsant approach to world development has heen generated in many
Southern countries partly as a response to the problems associated with
earlier import-substituticn policies. Collective self reliance is a term
which has been applied in widely different ways by different groups. Here
it shall be taken to refer to the positions advanced by sociail and sconcmice
research groups from Asiz, Africa, Latin America and Eurcpe. The per=-
spective draws heavily upon aelements of dependency theory.

2.35 This view places much less faith om tha ability and/or goodwill of the
North in relation to the South that the New International Economic Order
parspective. Much greatar smphasis is placed on the difficulties caused

by transnational firms, the development of export esnclaves in the Scouth and
previcus import substitution policies and the failure of these to eliminate
povexrty or moderate inequalities in the South. In some respects, the present
crisis helps the South. Figure 10 provides a schematic outline of the

collective self reliance analysis.

Figure 10 Schematic Basis of the Collective Self Reliance Perspective
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2,36 Ip this perspective, it 13 argued that by taking advantage of the
crisls and sconcmic comflict in the North, the South should attempt to
"delink" in 4 caleulated manmer from the world econemy. This would met ba
complete autarchy, there would be major reductions in economic and political
dependence. Terms ¢f trade improvement and more stringent regulation of
transnaticoal firms would be essential, a rapid development of the techno-
logical, industrial and agricultural base to lessen reliance on the North

is required. Coalitions of Scuthern naticons (lodependent of their different
political complexions) should pool their otherwise lnadequate technological,
financial, human and natural resouqrces. Internaticmal economic associations
should be set up or revitalised and there should be a planned Southern
intra-regional specialisation.

2.37 Withip nations some political restructuring (which may meet with
internal cbjections) is required., In particular, state intervention ia
crucial to achieve investment and technological objectives and to stimulate
locally appropriate technologicsl atyles and active social objectives and an
economic system oriented to the producticon of basic goods. Again, as in

the NIEQ view, complementary changes in the North would be essential although
in the long run economic reintegration with the North would be possibla,

This is summarised in Figure 11.

F'.'LEH 11 International Relations in the Collective 3elf Reliance
-Parspective
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f

4 Solidarity and strength
1
Controls in state activity . ; . -
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terms of trade . technologies
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Unaqual Exchange: Perspectlve §

2.38 The third Southern approsch in some respects complements the Northern
Collectivist analysis: 1t shares a focus upon class relations, the prod-
uction and tranafer of valus, and the contradicticms buil: into exploit-

ative social relaticns. This perspective argues that there is, 1in additien,

a process of unequal exchange bhetween the csntre and the periphery (North

and South). Unlike the Northern Collectiviat perspective, it 1s argued

hera that the nexus of change is 1o th% South and the South should detach
itself from the crisis of capitalism in the North. With the policies of

the New International Economic Order and Collective 3212 Rellance perspectives,
the South would not eacape dependence oo intermaticnal capital apnd, furthermore,
patterns of unequal exchange within the South would be created. Filgure 12
deplets this amalysis in more detail,

FiEEEu 12 Schematlic Basis of the Unequal Exchange Perspective
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2.29 1In this perspective the choice for the Scuth 1s eitkher dependent
davelopment or a new form of self-csntred development ariented to the social
needs of the South (even perhaps at the expense of conventional sconomic
growth). To achieve major shifts in consumption and production requires
new technologies and corresponding majer changes in the mode 0f production;
the South must organise exchange of raw materials, technology, fizance,

and political ipitiatives independently of the ¥orth. To avoid umaqual

gxchange withia the 3outh, political comscicusness and patlonal and intar-
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national aliances must be established between working classes and margin-
alised groups. Development would be towards the construction of advanced
industrial econcmies conce countries have passed the stage of satisfying

mags basic needs. This path of development is shown schematically in Figure
13.

2.40 In this perspective, contrary toc Perspective 4, contemporary Northern
atate socialist countries should not attempt to impose their ewn buresu-
cratic models of development on the Socuth, Future relationships with the
North would dapend on directions taken by the North,

Figure 13 Development from the Unequal Exchange Perspective
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Izsues Arising frem the Perspectives and their Prescriptions

2.41 Each parspective and corresvonding strategy Tests on certain critiecal
assertsions as L@ mechanisms and goals of world davelnpmuﬁt. Table 2
summarises the perspectives and questions arising froem them. In additionm
to these, issues arising from the possible cpalitions among lnterest

groups and actors representad in these perspectives will be analyaed.

2.42 For internationel economic relaticons questions arise of terms of trade

and future patterns of trade; what are the relationships between trade, aid,
growth and domestic distribution and how do they vary under different con-
ditions, in particular what are the trade-offs between economic growth and
distribution? What are the relationships between different markets for
food, raw materials, industrial products (including armaments)? Do
international ecomomic relations place such heavy conatraints on domestic
policies that naticnal social cbjectives cannot be achieved? What are the
possibilities for greater self-sufficiemcy at a national and regional level
in the South and also in the North? What is the time=scale for such adjust-
ment? How are different strategies relevant to developing (and developed)
countries at varrving stages of development and different endowments. What is
the depth of penetration of transpnational firms at all levels of the world
sconomy; how strong 13 thelr political role?

2.43 Witk regard to technology specifically, there ls the gquestion of under
what conditions 1a the Zouth mew and locally appropriate technologies might
be created. To what extant, in situations where social institutions foster
dependency and exploitative reslations, iz it possible to design 'appropriat’
technological forms which overcome or gmeliorate the effectz of thoss
relationships? Iz the North, what are the possibilizies for resource saving,
is technical change and investment in such a direeticrn as o inevitably bring
about a fall in the rate of profit lomg term? Will social and economic
factors ameliorate this? What iz the relationship between the size of
demestic and international markets and increases in productivity etz.? How
important are 'econcmies of scale’? What 1s the role of inflation in re-
distribution - what are the economic and other mechanisms whereby redistributive
policies are dissipated?
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2,44 With regard to political issues there are major questiona also poged.

What is the pessibility for econcmic and political poliey coordination

in the North and the Scuth and between them, for what groups af countries
and under what conditions? What is the depth of 'goodwill' of the North

to the South? What is the possibility of new forms of neo-colonialism by

the North (both East and West). What iz the roles of institutions, such as
the International Mometary Fund? Are neo-imperialist centre-periphery
relationshipas likely to grow? What military and political blocs will emerge?
What major coaliticons will smerge on a North-Scuth and South-South basis?
How important are the relative 'endowments' (raw materials, technical eap-

ability, size of markets, military strength) of different nations and blocs
in such alliancea?

2.45 With regard to sccizal behaviour questions about the possible sccial
mobilisation of working classes on a national and international level and
possible counter tendencies arise. Also, in relation to different modes of
production,; what may be the long rupn pattern of domestic consumption, what
is the relationship in the short and long term between consumption in the
North and South? To what extent are patterns of consumpticn commercially

induced by felleowing a set of socially conscious choices.

2.46 Thile we do not attempt to answer all these questions, clearly this
cannot be dome, they guide both our choice of issuss of developmens and
also our study of these issues in our future work, At many points we nmust
maks assumptions about the answers to these gquestions and assass the

impliecaticns for our future scsnarics.
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Table 2

A Summary of Diagnoges and Prescriptions
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SECTION 3 A MODEL OF TECENOLOGY, TRADE AND INCCME DISTRIBUTION

Introduction

3.1 From the perspectives considered in the previous section, fundamental
questions arise about the implications of the world market behaviour fer
income distributions within and between countries. For example, the Northern
Liberal view (Perspective 1) and the New Internaticnal Economic Order
(Perspective 2) both emphasise the importance of expanded international
trade between the North and the South in fostering world development but
derive different prescriptions., These views also emphasise the importance
of trade in raising the living standards of lower income groups through
"trickle down' and other transiers. Other perspectives dispute that per-
ceived serious malfunctioning of world markets as they currently operate can
be overcome or argue that the ocutcomes of the operation of the unregulated
market itself are often detrimental to the interests of developing nations
and to low income groups in the North and the Scuth, These issues are
fundamental to our study and we will argue below that they cannot be satis-
factorily explored using current models. These either exclude entirely
questions of income distribution within countries (and lmplicitly assume a
continuation of present tendencies) or (as in the Bariloche model) assume a
perfectly egalitarian distribution of basic consumption goods within each
economic regiom, Further, current models in the main ignore the effects of
the operation of domestic and international markets on distribution and pro-
vide only an oversimplified account of the role of technolcogy. Models which
do deal with questions of domestic income distribution do net simultaneously take
account of the operation of the world market, A more detailed critique of
selected national and global medels is given below and summarised in Tables
3 and 4.

3.2 The remainder of this section will describe the specificaticn, major
analytic results, imnitial calibration of the model used iz this study, as an

attempt to ovarccme deficiencies in present models.

et
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A Critigque of Current Models

2.3 Existing global models used in present studies have a oumber of
shortcomings for dealing with many of the above issues (see Appendices 5
and 6). In particular, the treatment of income distribution, technical
change and social and political Zfactors are considered inadegquats, Even
though they appear very detailed, existing models are in essence models of
capital accumulation in which GDP growth rates are the product of invest=-
ment and improvements through time in capital productivity, Similarly,
levels of employment (and hence unemployment) are based on limiting assum-
ptions about labour productivity, investment and population growth., The

results of the models are very sensitive to both these assumptions.

3.4 Assumptions about trade and aid are somewhat less critical to the
results but are nevertheless important components of the development strat-
egies devised on the basis of the models results. The above assumptions

limit the range of policies considered in those models. TFor instance, they
bias the design of policies towards somewhat unrealistic optimistic levels

of investment and rates of technical change, disregarding other important
variables., But even if the targets set for the models could be met (e.g. a
doubling of per capita income levels in the poorest countries by the year
2000) with reascnable assumpticons about investment and techpical change,
without redistribution in these countries the living standards of the poorest
would still be well below minimum needs. In fact, with the exception of the
Latin American (Bariloche) model in which a2 perfectly egalitarian distributica
of basic consumption goods is assumed, global models do not account for

income redistribution.

3.5 Income distributiom is not only to be considersed Zor normative reasons,
but also for better understanding of the econemy. Through the operatiocn of
domestic and world markets and through many other social and political
relationships between the different world actors there is a strong linking
of income distribution with trade and growth. A zodel which does not
include these factors can thus play only a limited role ia the understanding
and forecastizg of major <trends and plapning for normative goals in the

¥orld economy, especially in a period of structural change.
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3.6 In general, one must accept limitations in the comstruction of models
appropriate to the study of thecomplex issues discussed here.However,certain chara-
cteristics of present models <ompound these problems. In particular, their

high level of disaggregation leads to demands for data which canmot be

realised and inflexibility of the relationships. All this adds to the
unreliability of results.

3.7 For the majority of current global modelling studies, the level of
aggregation is sufficiently high and, even if the results were reliable,

it is pot possible to draw detailed policy conclusions from the models at

the level of existing administrative institutions. There are alsc many
technical limitations ia the model with regard to data and methods of
calibration and projection. TFor ipnstance, the data that is used i3 nec-
essarily based on outdated national accounts and input-output tables, is

guite unsatisfactory for the policy orilented objectives to the models. Often
it appears that perametric fitting is dasigne? to give "plausible” projecticns
and that what is plausible is largely a function of the modellers' personal and
ideological predispositions, although this is rarely stated. A clear under-
lying theory is usually absent from the studies and they often become
exercises in mere projection. In view of the above, detailed gquantitative
projecticn over long time span is of doubtful wvalue, Results are at best

schematic or illustrative of possaible tendencies.

3.8 All that is required is that the choice of aggregation should be such
that the main qualitative results obtained should not differ if greater

detail was added. More detailed phenomena have then to be deduced from an
"enlightened interpretation” of the results of the aggregated model. Sioce

2 major ecriticism of existing large multiisectoral models is that insufficient
sensitivity testing is carried out and that the models lnevitably contain
somewhat arbitrary assumptions, it is important to show how the resulzs

depend on the assumed structure of the model and the relative magnitudes and
details of the relationships. Apart from questions of clarity, in this

sense thereforea the advantage of retaining a simple model is that a relatively

large number of scenarics and altermative assumptions may be tested.
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The Modelling Appreoach for this Project

3.8 A centiral objective of the study is to develop a model useful for the
study of income distribution within and between countries of the North and
the South, as mediated through market behaviocur and its effects. The model
developed emphasises the importance of Productivity and consumption in
basic goods sectors (such as agricultural products) for production and dis-
tribution in the economy as a whalul. It is also directed towards the
central questions of the role played by technology in the determination,
through market operation, of income distributiocn within and between the
countries of the North and South.

3.10 The specification of the North-Scuth model used 80 far in the pilot
phase of this study was given by Chichilnisky (see Appendices 1 and 7).
It has two regions, each one produces and exchanges in domestic and intar-
national markets three types of goods: basic consumption goods, luxury goods
and capital goods. There are two skill/income labour groups lo each region
which, together with non-wage @arners, make up for three income groups.
These income groups are differsntiated not only by their earning patterns
but also by their patterans of consumption of basic, luxury and capital goods.
Further details of the model are Eiven below and the equations ares reported
in Appendices 1 and 7. This model has been calibrated with Brazil and U.EK.
data representing the South and the North. The calibration aond computer

programme and basic runs are reported in Appendix 8,

3,11 While the model is crude in terms of detail, it is relatively sophisticatsd
in terms of its theorstical content, which fs important to the gualitative

as well as quantitative behavicur we wish to apalyse. 3Since we are primarily
concerned to understand certain basic relationships between technology, trade

and production and consumption, within the context of alternative paths of

global development, we take z lavel of aggregation and an accompanying set of
actors and variables that help our gquantitative understanding while not

hindering or obscuring our qualitative understanding. The zodel i3 used not

g0 much to give guantified egtimates, in the first instance, but to lock Ffor
tendencies in variables under different sets of assumptions and to guide

2
the apalysis and further our understanding of detailed issues and paolicies

-

1 The model is a matural outgrowth of previcus work on the Latin American
World Medel of Fundacion Sariloche: Catastrophe or New Sccisty®, IDRC,
Ottawa 1976 and "Development Patterns and the Intermaticnal Qrder™, Chichilnisky
Journal of Iotermational Affairsl 1977

2 BEem ArmarmdAdaca A - 2 m



3.12 One particular characteristic of our modelling work is that here sub-
models are developed to study specizl issues. This is in contrast to the
more general practice of developing submeodels to deal with subsectors of
the economy only. For instance, submodel I (described below) was dev=
eloped to study North-South terms of trade and domestic distribution; sub-
model Il was developed to study the passible effects of aid. The idea is
always that, in order to study more pointedly a particular issue, it is
useful to single out the main actors and relations which are in general
only some of all those considered in the comprshensive model. In additionm,
A smaller model allows for better analytical study and facilitates inter=-

pretation of the numerical computer results of the larger model,

3.13 Other sub-models are being developed and are in differsnt stages of
completion apnd of integration with the North-South model for the study of
other issues. Furthermore, in the future work these submodels and their
results are being c¢ombined within the larger 5S5-region, 6 market Altermative
Interdependence Model (AIM), which is at present being developed .

3.14 At present an exploratory submodel of transnational corporations
behaviour and two meodels of technical change and innovation are in diiferent
stages of completion. They are referred to in detail in Section 4 of this
report. Table 5 summarises the different modelling activities complated and

in progress.

3.15 In constructing the present model and submodels we focus on the
crucial variables in order to eliminate as much detail as possible from the
model. In the pilot phase we have not attempted to produce a detalled
model calibrated oo precise data, but rather to select the economic
variables considered to be important and to model, using available (or in
some cases adequate "plausible™) data, a caricature gf the situation under
consideration. The results 3o far are thus better suited to indicate
possible inherent tendencies in a given economic arrangement than to offer
detailed quantitative forecasts, However, since the larger existing

world models gffer little more, on h#lance this seemed a bDetter stratesgy.
In the future work, more detailed modelling (AIM) is envisaged, as

described at the end of thisz section.
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Modelling Work in the Pilot Phase

3.16 As noted above, the first task has been to specify and comstruct a
basic North-South model which is to be a building block for the future
modelling. This North-South model brings together certain major features
we wish to explore, in particular a representation of global and domestic
markets useful Inr.aur goals; it also permits certain technical matters

of future model construction to be dealt with. As opposed to the

general approach of the scenario analysis described in Sectiom 2, the

first work on modelling has concentrated an more specific issues. The North-
South model described here, therefore, is a first simplified version of
'tha 'alternative interdependence' model (AIM), to be used in the evaluation
and development of the scemarios.

3.17 In addition to the existing model and submodels (described below and
in later sections of the report) other submodels are under constructionm
in preparation for the next phase of the study. We now summarise in turnm:
i) the specification of the North-South model
ii) analytic results of submodels I and IT
11i) initial calibrations and runs of the North-South model
iv) technical matters.
Although detailed correspondence between the model analysis and perspectives
is not reported here, throughout the section the relevance of the pra=-
liminary work to the scenarios is explained. Even with the current structure
of the model, the findings tend to lend support to one or another of the
perspectives and scenarios considered here, depending on the types of scon-
omies the model is simplified or calibrated to at present; this flexibility
of the model is important for the adequate interaction of the model with

the scenarioc s,

The Main Features of the 'North-South' Model

3.18 In this model, described in Appendices 1 and 7, two regicas or groups
of countries (the 'North' and the 'South') are considered, These regions
do not necessarily represent the whole of thae developed world or the whole
of the developing world. For example, depending on the parameter values

(and the detailed form of the functional relationships) the two regions may
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be taken to represent a chosen region of Study and 1ts econcmic trading
environment. For many purposes this is the most appropriate way toc examine

the situation of individual economies in the context of our global scenarics.

3.19 within each region we consider two groups of workers ,

respectively labelled 'skilled' and 'unskilled', This distinctiom, which

. mostly sepayates high from low income workers, is introduced becaunse the
factor supp ly situatioca with respect to certain technelogids and particularly
in developl ng countries, 1s often marked by an abundance of unskilled
labour and - shortage of skilled labour. This, of course, affects poa-
3ibilities or both the creation and diffusion of certain technologles. In
order to simplify the study of employment and macro-economic behaviour in
the present ﬁndel there is no substitution between skilled and unskilled
labour (or with capital). In addition, in the model ownership of capital
goods {wealt;] is azssumed to be unequally distributed between the skilled
and unskillad group and rates of profits and wages are calculated sep-
arately., Thus, three income groups are implicitly considered according to
ownership of the two skills and of capital goods.

3.20 The unskilled group receives lower incomes and it is their scomomic
welfare which iz the main indicator of whether the basic needs of a pop-
ulation as a whole are satisfied. Three types of good are produced as
cutputs in each region: basic goods, non-basic (or luxury goods) and

capital goods. Basiec goods; an adequate supply of which we assumed essential
to the satisfaction of 'baslc nseds' comprise the bulk of the consumption
basket of the unskilled group, even though they may zot always coineide with
those goods necessary for satisfaction of basic needs. Luxury goods fora

the larger part of the consumption of the skilled group. The demand or

level of comsumption of each group 1s subject to a2 budget constraint, for

gach good it is determined by their utility. In the aggregate sach group

spends on the three types of goods what it receives as wages and returns on

capital use. The proportions of consumpticn on the three goods af; adjusted
to the relevant data according to income,
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3.21 Production and trade takes place within and between the two econ-
cmies in each of the three gooda, A temporary equilibrium of the global
economy is calculated by assuming that markets for labour and capital
either clear or attempt to clear (i.e. supply and demand of eachtend to
equalise '), yielding in the process an endogenous determinatinn of world
market prices, imports and exports, employment, wages, rates of profits
and levels of consumption in each region. For dynamic versions of the
model investment demand within each region links successive short-run
equilibria through time. Other variables (e.g. the supply of labour) are
Sizultaneocusly adjusted in these runs. A simple diagram of the model is
gEiven in Figure 14,

Some Results and Submodels of the North—-South Model

3.22 For some purposes, in order to understand well the analytic behaviour
of the bnaia‘modal in a comparative static and dynamic framework, it is
useful to simplify it further, focusing on scme of the actors and rel-
ations. In particular, versions of the model considering only ome skill
type in sach region and a single consumption good provide useful insights
of the functioning of the North-South model as a whole. Therefore, in
addition, two submodels of the North-South model called in the following
submodel I and submodel II have been developed to assist in the analysis

of specific issues and are reported here,

3.23 Submodel I differs Zrom the North-South model, described above, in that
it considers in each economy, one wage earning group, i.e.there are two income
gEroups in each region, and two types of goods:; basic and luzury/investment
goods. Iz Appendix 2 (summarised below) submodel I is used to obtain ana-
lytical results on the relaticnship between North-South terms of trade and
domestic income distribution. These results support the numerical results
obtained on the basis of the North-South model with a calibration for the

U.E. and arazill. In Appendix 10 submodel I is used to study relationships
between the growth of the North and the growth of the South. 3Some prelim-
inary results derived using a dynamic version of submodel I are also des-

cribed in Appendix 8. These results are summarised belew and in Table

1l See Appendices 7 and 8
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3.24 Submodel II was developed to study relationships between North-South
transfers (or aid), terms of trade, and North=-South welfare differentials.
In Appendix 11 the analytical results obtained by use of this submodel

are reported. Submodel II differs from the North-South model in that three
income groups are cﬂnsidnrud: two in the North and cne in the South. The
transfers are assumed to be obtalned from the rescurces of the high income
group in the North. Alsao, as opposed to the North-South model, there are
only two types of goods considered (basic, luxury investiment) and it is

~ & pure exchange model, (l.e. no production is considered). An extemsion

of the results with productionm is underway,.

Terms of Trade and Domestic Distribution: Export Led Growth with Abundant
Labour (Submodael 1)

3.25 Appendix 9 reports on applications of the model to relationships bet-
ween lnternational trade policies and domestic income distributicns. The
results of this paper are also of interest in terms of the debate among
different perspectives described in Section 2. Since, while certain main
assumptions of the model conform to neoclassical thinking, the results

and findings conform more, instead, to ideas first introduced by depend-
encia theorists in the lesa formal development literature, This will be

explained below.

3.26 The paper points ocut and analyses in some detail what characteristics
0of the North-Scuth ecopnomies apd of the policies invelved may be crucial in
determining whether or not export led growth may be benefical to a
developing country. By studyinog in detail the effects of certain parametars
sich as labour supply, technologies and structure of demand our results
allow for better case by case studies on the effects of particular policies.

This is disvussed in more detail below,
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3.27 Submodel I is used her=1 in which the South trades with the North,

- which has different technologies and elasticities of supply of factors.
In Submodel I the computer results of the North-South model are studied
analytically and qualitatively and also numerical results are obtained.
(See also Table 6). Under the assumptions that the South has very
abundant labour supply and significant dualism in the production of gnndsz,
if the ecomomy of the South attempts to increase growth by increasing

the exports of the basic consumption good (which is produced in a relatively
labour intensive way) while maintaining the level of domestic investment
demand, the domestic price of the exportable good will decrease with

respect to that of the importable good, and the purchasing power of wages

- will also decrease, This effect is accentuated with increases in domestic

investment demand for further growth (see Tahble §),

3.28 We briefly summarise the rationale for this result. Under the con-
ditions described in Appendix 9 the very high elasticity of labour supply
and the differences in labour and capital intensities between sectors in
the South give income effects an important role. Because of the hizh
elasticity of labour supply and the labour intensity of the exported

basic good in order to obtain an increase in the export level of the basic
good (l.e. an excess domestic supply of basic goods) it is necessary to
consider the effects of increased employment and accompanying increased
demand for the good by the local population. In faet, if increased output
and employment in the basic good brings about a significant increase in the
1

Submodel I is used here: a two region, two income, two good production
exchange model as described iz more detail in the Introduction to this
section. Submodel I is basically a neoclassical two region/production
@xchange, temporary general equilibrium model except for twe main
characteristics, not usually considersd in the neoclassical framework.
One is significant dualism in the production techniques in the South
(very labour intensive basic goods, respectively much more capital
intensive capital goods). A second characteristic is the assumption about
abundance of labour supply'in the South, Both these characteristics of
Southern economies reflect views of some of the dependencia theorists,
such as Prebisch and, more gemerally, the early CEPAL perspectives as
studied in Appendix 18. The second characteristic (abundant labour) is
also related, for instance, to W.A. Lewls studies, done on a less formal
basis, of the impact of abundance of labour supply on domestic and
internaticnal proces. A main divergence with Lewis' analysis is that

he consziders infinitely elastic labour supply and a fixed minimum real
wage, while we do consider a highly, but mot infinitely, elastic labour
supply and available real wages., This last feature is gquite important in
our model in order to compare different policies' effects on welfare and
income distribution

Here, dualism refers to very different techniques of production, zot

o other separations (in market or other terms) of ecomomies iato two parts.
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domestic demand of the good, domestic excess supply of basic goods (the

surplus available for export) may actually decrease.

3.29 This last effect obtains because if prices of basic goods increase,
total domestic supply under the conditionms respond "normally" by increasing.
However, this is accompanied by a proporticnally higher incresse in dom-
estic demand for basic goods due to significantly increased employment
because of the labour intensity in the production to labour availability
and the fact that wages are very close to the minimum subsistencs level,

so they cannot be substantially reduced. Since wage income tends to be
_:pand in basic goods, this significantly increases the demand for these
goods domestically. The net result is that exportable supply of basic

goods is a decreasing function of their price. Therefore, it is only by
curtailing domestic demand that exportable supply can be increased. If
total exports of basic goods do increase in the new market equilibrium,

the price of these goods will be necessarily lower than previocusly. Finally,
gince it 1s proven that wages and Drices are positively related, as the
price of the basic good decreases with respect to those of the investment
geods, so do wages. In addition, the purchasing power of wages in terms of

the basic good is also shown to decrsase.

3.30 Apother relevant result obtained in Appendix 10 using Submedel I was
when it is assumed that the economy of the North has relatively homogenous
technologies and relatively inelastic labour supply and that the economy

of the South has the characteristics described above . then if the South
pursues an export led high growth policy, the terms of trade will detar-
iorate against the South and the purchasing power of wages within the South
will also decrease. If the increase in 8Xports by the South is due to

in export subsidy policy, the the market in which this deterioration of

the terms of trade takes place may 2lso be a stable cne (see Table §)

3.31 Io Appendix 10 we have extended the results, showing that they also
apply to cases where the exports are the wige good, whose demand is derived
only from wage income and that this is independent of the abundance aof
labour supply. Under these conditions it is proven that more exports of
wage goods by the South both lower the price of wage goods, i.e. worsen
the South's terms of trade with the Yorth, and alszo worsen the income

distribution of the South.
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3.32 The results discussed above and the numerical results summarised in
Table 6 pose doubts about the general reliance on export led growth to
help bring about equal development in the South, especially when, as in
Perspectives 1 and 4 in Section 2 ., relative advantages are
emphasised, It should be noted, however, that the results discussed here
apply to certain economies and trade policies omly. This is discussed

in more detail in the comclusions to this sectiom. The results lead to

a4 need for careful appraisal of case by case studies about the advantages
of increased trade, especially focused on the parameters studied here,

If the general conditions in which the results of Appendix 10 are obtaimed
are satisfled then increased trade (of basic goods exports by the South)
is not favourable to NIED goals. This may also be true if the South exports
goods which are substitutes at the consumption or at the production levels,

for basic consumption goods,

3.33 These results point in particular to the fact that growth of the
South cannot be, in general, based on the cheap labour provided by extreme
mass poverty. Such elastic labour supply will, in the long run, sericusly
deteriorate the terms of trade for the exported, even though in the short

run total revenues for exports accruing to a small elite could be increased.

3.34 However, it should be noted that if there are better income distributions
within the South that imply larger domestic markets, and if this is accom-
panied by lower rates of population growth (for instance through

satisfaction of basic needs) them the ressults quoted above on detericration

of terams of trade may be reversed. This is, in a sense, the main poiat:

the protection not only of local production (i.e. import substitution, infant
industry) but also of local marksts seems necessary in order to pravent
deterioration of internatiocnal terms of trade. This is a policy that has

been followed successfully, for instance, by Japan.

3.35 1In addition, the results point to a deep relationship between North-
South terms of trade and distribution within the South: the North cannot
evade certain amount of responsibility for Southern distributioms. And,
on e other hand, the South cannot separate its demands for better terms

of trade with the North from the need to improve its domestic distributions.
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Growth of the North and Growth of the Scuth: Export Led Policies
(Submodel I)

3.36 Two rather obvious guestions were left unanswered in the previous
enalysis and we study them here. One is whether, even with worse tarms

cf trade, the revenues of the South increase (or mot) with increased
exports. This question is of importance here because if, with increased
exports, the South could obtain higher revenues than it did before from
trade, when the savings propensities are sufficiently high, then the
South's growth will have a net benefit from increased trade. This case
will correspond to the point of view of perspectives land 2, described in

. Section 2, that more trade can benefit the overall growth of the South if
only domestic savings were sufficient, even when income distribution and
terms of trade may deteriorate in this process, The second question is
whether, or under what conditions, the growth of the North can be trans-—
mitted to the South, increasing the Scuth's growth. This second question
is related to the first. If more growth of the North is interpreted as morse
investment of the North, then the question becomes whether or under what
conditions more investment in the North increases trade and revenues from
trade by the South, and what effect ‘his has on investment in the South for
its further growth. In the following we shall summarise the findings with

respect fto the two questions Just posed.

3.37 It is shown in Appendix 10 that mors investment of the North increases
exports (of the wage good) by the South. DPrices of these exports, however,
and-. total revemues from exports by the South (under the conditions studied
here) both become lower. This effect on revenues results from the implied
elasticity of supply of exportables by the South which derives from the
demand and production conditions already described. While these intermatiopal
trade effects occur, domestic distribution of income in the South is shown
to deteriorate. The amalytic results which are confirmed by the computer
rans, show the following final events taking place: the North increases its
investment at the new equilibrium and also its domestic consumption of hasic
goods increases (these goods are now cheaper). The Scuth's consumptionm

of basic goods decreases as well as its total revenues from its izcreased
exports of basic goods, so that imports of investment goods decreases,

Therefore, in order to keep the same previous level of investment the South
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must now produce domestically more investment goods than it did befors,
This result relates to elements of the Southern perspectives described

earlier.

3.38 While the results are not universally valid, their degree of
generality is such as to question the general applicability of the view
that the growth of the North is necessarily beneficial to the growth of
the South. The results again call for a case by case investigation,
especially of these parameters seen hers to be important for the outcomes

before endersing export led policies.

Aid, Terms of Trade and the New Internmaticnal Eccmomic Order (Submodel II)

3.39 Appendix 11 focuses on the conditions under which more equal develop-
ment is favoured by aid policies. Further, it explores the extent or the
conditions under which New Internaticnal Economic Order recommendations
such as betterment of North-South terms of trade may be consistent with
transfer policies. It 1s argued in this Appendix that in some cases the
transfer targets from the North to the South spomsored by the New Intermationmal
Economic Order and Interventionist perspectives may be seen as historically
unrealistic, even more so now in view of the problems facing the economies
of the North. 1If the transfers were of the proportions they have heen
historically, their impact is, at best, not significant. However, the
question arises: sgven if dramatically increased aid targets would be
obtainable, would they be consistent overall with other goals advocated by
the same above perspectives, such as equalisation of North-South welfarse
and improvement of North-South terms of trade? This lattasr point is of
importance especially because these perspectives rely on trade for develop=-

ment of the South.

3.40 Using as a basis submodel II:(described in the introduction of this
section) it is shown that,in general, aid and terms of trade policies may
conflict. Aid may also turn out to help the giver more than it helps the
receiver. The results are based on a study of the functicning of inter-
national and domestic markets in the form of significant real transfers of’
luxury or investment goods (or armaments) from the endowments af thehigh
income groups in the North, to the South., This is shown, under certain

conditions, to turn the terms of trade against the exportables of the South,
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This deterioraticn of the South's terms of trade may be sufficiently high
that, after the transier takes place, the North is strictly better off,
having somewhat less resources, but much more valuable in market terms,
and therefore having more real wealth, and the South strictly worse off in

tarms of real wealth.l’z

3.41 In submodel II, used to study the effects of aid, the economy of the
North is disaggregated into two income groups: the rich and the poor. In
one case, we study a transfer of real rescurces, consisting of luxury or
investment goods (or armaments) from the high income group in the North to
the South. This would be a favourable equality-promoting transfer since it
_is the rich and not the poor in the North who are assumed to give from
their ipitial ru;nurcua. Nevertheless, if initially the low income group

Paradoxically, such possible perverse effects of transfer (the donmor is
strictly better off and the receiver worse off after the transfer) was
first studied in a geometrical example by Leontief, who endorsed real
transfers in his global model for the United Nations as a way of equal-
ising North-South wealth. As discussed in Appendix 11 the issue of
transfer-terms of trade wes, however, studied by Leontief in the context
of post-war reparations.

The 'orthodox transfer problem! studied, for instance by Samuelsecn,
questioned whether the donor had or had not a so-called 'secondary

burden' added to the loss of its initial endowments, in the form of
deterioration of its terms of trade. This question was more meaningful

in cases where the economies considered were 'equals',6 i.e, at similar
levels of development. This case was important in the issue of post-war
reparations. Because, with added initial rescurces, the receiving economy
would be able to cut-compete the donor, for instance to demand more of

the goods that the donor's demand is mostly composed of raising the pricas
and thereby decreasing the purchasing power and real wealth of the donor.
Whether the transier problem disclosed or nmot a 'secondary burden' for

the donor might have been important at the time to give less or mors
legitimacy to the moral imperative of post-war reparations.

However, the orthodox question may be reversed when 'umequal’' sconomies are
considered and this is discussed in Appendix 11. The issue 13 here whether
the recsiver may or may not suffer worsening of its terms of trade. By
studying the transfer terms of trade question for the case of two regions
at different levels of development in the trapnsfer problem (and cne with
two ilacome groups = the North) we examine is not an orthodox one of
'secondary burden' to the donor, but rather that of a 'primary burden'

for the recaiver.

[ 48]

It should be noted that these results discussed heres only apply at the global

level, i.e., for transfers from the Worth to the Scuth as a whole. The results
do not study--and therefore do not necessarily apply to--transfers between any
given pair of countries. They especially do not apply to the case where one of
the countries is very small, when domestic markets are barely existent, or when

the effect of the aid policy is not likely to be significant on domestic or
international markets.
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in the Neorth and the South as a whole have very little endowments of those
goods transferred, the terms of trade are proven here to turn against the
South through the market mechanism so that (1) exports from the South
locrease, and prices for these exports decrease, (2) real consumption in
the Scuth decreases, and (3) real consumption in the North increases as

a whole.

3.42 A second aid policy is considered using submodel II. The high income
group in the North now transfers basic consumptinn goods to the South from
its initial endowments. Under the same conditions as above the ocutcome
through the market adjustments that follows the transfer is either {1) the
real wealth of the South increases after the transfer of basic goods, but
the real wealth of the poor in the North decreases and the welfare dif-
ferential between poor and rich in the North increases, or else (2% the
welfare of the South decreases after the transfer of basic goods, and the

North-Socuth welfare differentials increase.

3.43 Tbe results indicate that the goal of decreasing overall inequalities
may not necessarily be generally chtainable, or even consistent with, aid
in the form of real transfers of either basic or non basic goods., In
particular, this indicates there may be 3 contradiction between the interests
of low income groups in the North and in the South, which runs counter to
the Northern Collectivist perspective. The question then becomes: are these
conditions under which aid would be helpful to decrease overall icequalities
likely to exist or is it more likely that (1) either the existing conditions
preclude the effective use of aid as a means of equalising incomes: (2) the
existing political forces can always manipulate the relavant parameters to
bring about the conditions that would turm aid to the advantage of the
donor? These issues obviously require case by case study which focuses on
the values of the parameters that are studied here, especially if it is
desired to avoid negative outcomes. Furthermore, if those parameters’
values are within the set that producs negative cutcomes,part of an aid
policy should be to attempt to change these parameters wherever possible,
The findings of our study, however, point to a strong plausibility that in
nany cases questions (1) and (2) above do 2ot generally have a favourable
answer for the supporters of aid policy, This would also be consistent

with Collective Self Reliance perspective and the findings of the Barilocha
study, which did not, however, consider market behaviour at all. In the

conclusion of this section we elaborate more on this point.
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Preliminary Runs of Dynamic Version of the North-South Model

3.44 Appendix 8 explores dynamic versions of the North-South model.
Analysis of trade in the dynamic model is presently in a vary primitive
state, but the findings can be compared with the comparative static analy-
sis. One of the runs described here is based onm a calibration which does
not satisfy the relevant conditions for terms of trade reversal, studied
above, and does not give rise to those previously discussed results on
worsening terms of trade for the South with respect to export led policies,
which were cbtained in a comparative static analysis . In the dynamic
model many parameters which are assumed to be exocgenous to the temporary
~equilibriuom model are changed simultaneously (i.e. population, capital and

labour output ratios investment and conmsumption preferences),

3.45 Again, the model represents two interacting regional economies engaged
in domestic and internaticmal price equalising trade; the first is an
industrialised Northern economy exporting investment goods, the second is a
'dual' Southern economy exporting basic labour intensive goods and importing
the bulk of the domestically employed investment goods. Rates of invest-
ment (as a fraction of domestic product) in the North are higher than in the
South. Population growth in the South is greater than that of the North

and the pace of labour displacing technical change is higher in the North.
In this situation there is growth of real wages in both the North and the
South, but this growth is much higher in the North. In addition it is

shown in the runs of Appendix 8 that there is 3 strong tendency for the
capital sector in the Southern economy to decline and for the South to

become dependent on the North for capital goeds requirements.

3.46 Effects of a far more intensive investment strategy in the South with
4 much higher rate of technical change are also explored. With uniform
technical change in basic and non-basic sectors, the collapse of the manu-
facturing sector is avoided in the South although there is little growth

in the South. If instead the increased investment and technical change

are concentrated in that sector (implying a neglect of the rural sector)
significant growth in the magufacturing sector and a far less dependent
growth pattern emerges. Clearly these studies need to be taken further, but
it is evident that each carries with it relsvance for questions of hoth
income distribution and dependence. Since many of the results of these
funs were not studied anmalytically so far, the findings call for further

formalisation and study.
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Initlal Calibrations of the North-South Model

3.47 Appendix 8 reports on preliminary calibrations of the model using
data for the U.E. and Brazil. The purpcse of the calibration was to
achieve an approximate model of real econmomies in order to test estimation
and convergence procedures. For & number of reasons - the data sets are
drawn for different pericds, Brazil and the U.E. are not exclusive trading
partners and the overall size of the two economic systems has been adjus-
ted to our purposes - the model should mot be thought of as actually rep-
‘resenting either Brazil or the U.K. The data sets used in Appendix 8 are
intended simply to be representative éf countries in the North and the
South. The allocation of skill types and the aggregation for the basic,
non-basic and capital sectors is illustrated in Table 7. The economy of
the South is less capital intensive than the North, has a relatively low
ratio of skilled to unskilled workers and a more elastic relative supply
of the 1aftar. The ratio of the wage incomes of the skilled groups is
approximately 20 in the South and 4 in the North, with the wage of the low
income group in the North 9 times that of the South. The ratioc of skilled
to unskilled employment is a factor of 2 in the North but 1/40 in the
South. Production in the North is mainly of non-basic goods, Zecounting for
3/5 of the total; the remaining total split equally between basic and invest-
ment goods. In the South, production of investment goods is well below
that of basic and non-basic goods. The rate of proflt 1= about %% in the
North and 13% in the South, This forms an initial descripticn of the rep-
resentative economies which conforms to the overall characteristics of *he

North and the South. The parameters used in the model are given in Table 8,

3.48 Appendix 8 also reports on experiments carried ocut with linked and
unlinked versions of this and similar calibrations of the model. Iz some
cases algebraic solutiocns of the full Yorth-South model are found with
relatively few approximations than for the simple two sector model described
above. So far, however, a tractible general algebraic solution to the model
has not been found, and the model has been programmed in such a way aa to

permit a simple solution by an iterative procedure.
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Table 8 Initial Parameter Values in the U.EK./Brazil Calibration

of the Neorth-South Modal

Technical Coefficients | "North” "South”

Unskilled labour by sector: . J

basic 0.185 i, 12,38
non-basic 0.306 | 15.27
capital 0.185 . 15.69

Skilled_labour by sector:

basic 0.448 5 .237
non-basic 0.459 | .439
capital 0.448 | .303

Capital by sector: ;
3.025 | 2.202

high income , 72315 258

basic i
non-basic | 3.448 L 1.134
capital ! 5.445 j 2.984
, .
Labour supply parameters i ; {
unskilled E 23872 o 647442 )
akilled é 13039 : 750
Utility—demand parameters
low income 3,0 ; 1.88
high income ; 0.5 i 1.93 I
ey e S FO—— J
low income 13450 5 268 !
: |
high income 121050 2685 :
!
Investment
low income | 802 26 ‘
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TABIE 9 Percentage change of different variables over 15 vears

for three runs of single-region Morth and South models

Percentage change
in:

Labour productivity
of both groups
increasing at 2%
p.a., no population
growth or trade

Labour productivity
of both groups
increasing at 2%
p.2., population
increasing at 2%
P.4., Dno trade

labour productivity
of both groups
increasing at 2%
p.4., trade
increasing at 5%
p.a., no popu-
lation growth

45.

rate of
profit

70.7

45.

5

KNORTH
unskilled unskilled 'Basic good'
employment weges consumption
by unskilled
2.9 1.8 32.1
|
3.0 -22.6 30.8
2.2 L.T 32.0

GNP

3.8

38.3

36.8
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Percentage change of different variables over 15 years

for three runs of single-region WNorth and South models

Percentage change
in:

Labour productivity
of both groups
increasing at 2%
p.a., no population
growth or trade

Labour productivity
of both groups
increasing at 2%
p.a., population
increasing at 2%
p.a., no trade

Labour productiv.ty
of bath groups
increasing at 2%
p.a,, trade
increasing at 5%
p.&., RO popu-
lation growth

SOUTH
rate of unskilled unskilled 'DBasic goed’ GNP
profit employment woges consumption
by unskilled
-18.5 ' 38.7 37.0 91.4 80.5
55.2 44 .8 15.2 64.5 108.1
. 35.3 ‘34 .35 83.0 78,1
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Qualitative Effects in Prelimioary Runs of the North-South Model

3.4%9 Appendix B8 studies a number of qualitative effects which are
suggested by the North-South model as applying to both regions when they
are experimented with separately (i.e. the prices calculated are dom-
estic prices and levels of trade are given exogenousliy). Such runs of the
model with isolated regions eventually may be relevant in particular to
the discussion of more self reliant scenarios and scemarios in which the

international market is strictly regulated.

(a) Static analysis of decoupled calibrated models: the following are

qualitative effects derived from the runs on the North-South model, scme

of which were also algehraically analysed. As it is to be expected from
the structure of the model in a temporary equilibrium analysis, a straight-
forward increase in the productivity of both types of labour im all

sectors has the effect of reducing wages and employment and increasing

the rate of profit. Income differsntials are, therefore, reduced if the
bhigher income group becomes Telatively more productivity. Increases in
capital stock in use raises wages and consumption. The effects of changinog
labour prn&uctivit? come Ifrom the assumption (iz the model) that capital
stock is given exogenously; this forms a constraint on ocutput, and hence

if labour productivity is increased, employment, and hence wages, are
necessarily reduced relative to prices and profits increasse. The explan-
ation of population growth is similar. Despite gqualitative similarities
between the experiments with the two regions, the gquantitative effects

of given changes are very differemt. For example, in the South an increass
in unskilled worker productivity dramatically increases profits while
significantly reducing employment and basic good production: in the North

a4 similar increase in productivity is accompanied 5y 2 much smaller increase
in profit and very little change in production levels. Because per capita
ownership of capital by the low income group is very low in the South,

the decrease in the wage/profit ratio causes the members of this Eroup to
suffer a substantial overall loss of income and hence demand for basic
goods falls off considerably. Dynamic runs with the single region models
are 3ensitive to the form of investment function employed, in particular,
whether investment is assumed to be simply a function of mational product

or rates of inovestment.
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(b)Dyoamic apalysis: a dynamic form of the calibrated North-South models

can be used to examine the relative effects of the counteracting influences
of techmical change, capital accumulation and population growth. Invest=-
ment in each time step augments the capital stock available in the next, while
productivity and population are subject to exogenous rates of change.l
Figure /5 and Table 9 show some results cbtained from deccupled Noerth and
South models; details of the investment function used are given in Appendix
8. Similar tremds in investment behaviocur and technical change are used
here purely for purposes of illustraticn of the different effects of such
trends suggested by the model when calibrated to represent regions with
different economic structures, An assumption of lower investment and

higher population growth in the South, for example, would lead to a lower
rate of increase (or declipe) in wages., As can be seen from Table O and
Figure 15 the response of the two eccnomies to the exogenous specification

of plausibile levels of trade is very different (see Appendix 8). In these
runs, calibration does not satisfy the specifications of a reversal of

the South's terms of trade and domestic distribution. The static effect of
increased trade for the South (not shown in the Table) is to reduce income
differentials; consumption of unskilled labour rises while that of skilled
workers falls and the rate of profit declines. However, when the two cal-
ibrated models of the North and South economies are linked under the assum-
ption of price equalising trade, comparative static analysis of the temporary
equilibria confirm the findings of terms of trade reversal for the export
good of the South in the face of increased investment in the North, described
above, and studied in Appendices 10 and 9. In some dynamic experiments
terms of trade fluctuate, sometimes improving, sometimes deteriorating.

Thus, dynamic factors may have a strong influence on the terms of trade.

3.50 Other results are described in Appendix 8. The results obtained
depend not only on the data used but also on the form of the relationships
assumed. In the light of these findings, a more systematic analysis of the
scenariocs uslag data representative of other economic 'types' in the North
and South and alsoc anmalytical study of the combined acticm of different

parameters on the dynamic results 1s called far.
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o Figure 15: Dynamic Runs of the North South Model
rate of profitc
NORTH
60
40
GNP
20
Q Y time
5 10 ]
-20 z
Wages
GNP
%
100
SOUTH
80
&0 rate of profit
40
o low=-income wages
time
° 5 10 Lo
Hote: An example of ocutput produced using the dynamic model. For each regiom

productivity of both types of labour aznd total populaticn is iacreasizag at
2% per annum. Trade is exogenously set to zero. The vertical axes show the
percantage changes in the variables over time Irom their initial wvalues.
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Technical Matters: Data, Calibration and the Convergence Algorithms

3.51 A There are several technical points of model construction dealt with
at length in the appendices. They are in themselves z time consuming and
important, if many times tedious, part of any modelling study. The
results described above were all derived using fairly readily available
data and some straightforward and other more novel methods of computation

recently developed,

3.52 For the future work Programme, more systematic datas and more auto=
matic techniques of calibration are required. In Appendix 12 the role of
accounting frameworks and in particular the social accounting matrix as

a uniiying concept in modelling exercises is discussed, It is argued

that to regard such frameworks as simply presentational devices is to miss
the point that the choice of an appropriate form for the mathematical rep-
resentation of a thaureticnl model has often played a crucial part in the
latter use or non-use of many such models. The integration ¢f input-output
data into the North-South model is summarised in Appendix 13. The con-
struction of statistical data frameworks for empirical explorations of
short term economic development problems based on the social accounting
matrix for a number of developing countries have hopeful implicaticns for
those attempting to comsider the long term situation of these countries.
Moreover the underlying philosophy of this work as defined by the aUThors
geems to contain elements which could be useful in developing a rationale

for future modelling in general.

3.53 In principle, most data om world trade flows, input-output coefficients,
prices, wages, elasticity of labour supply etc. can be ocbtained from the
major statistiecal puhl;catinns of national and intermational organisations
and academic journals, although in some czses as in most existing modelling
work, data must be of a surrogate nature. However, it is unlikely that

2 set of data collected by a variety of institutions for many different
purposes (and by implication on the basis of different theories and =with
different definitions and categories) will fit exactly our model or variants

of it. Even 1f this were not the situation, data are subject to measurement
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error and sampling Zluctuations while the model itself is necessarily a
simplified representation. The problem of calibrating the meodel 1is dig-

cussed in Appendices 8 and 14,

3.54 At the present stage of the work a titonnement is employed. The question
of speed of convergence to the equilibrium solutiocns is important to both
calibration of and experimentation with the model (see Appendices 8 and 13). The
most straightforward method for obtaiming sclutions is through computing an
exact algehraic form, but in gemeral this is too difficult. Further, although
calculation of equilibria by the most straightforward iterative procedures

i3 possible for the simplified versions of the model, iz genaral, 1t is
unsuitable for the larger models. In the present model the Walrasian

algorithm iﬂlemplnyﬂd. In addition to the Walrasian algorithm, other methods
have been explored. The results of Appendix 15 show the Walraslan algorithm

to be quite stable with little variation in computing time or number of
iterations required, although final accuracy may be limited. The Walrasian
algorithm also proves to be more efficient than the 'simple’ Hirsch-Smale

for our model. .. With other algorithms accuracy is higher but stabllity

is sacrifticed.

Modelling Work in Preparation

3.55 The programme of work for the future modelling activitles centres oo

the following activities:
(i) the comstruction or refinement of submodels and details of

the macro-model;
(ii) linking the model and scenarios to micro-economic studies;
(iii) detailed data amalysis of specific sectoral or mational situations;

{(iv) the building of the Alternative Interdependence Model (AIM) and

the integration of meodel components;

(v) linking of the model projections and the scenariocs.

3.56 Much of the work described previously is in a tentative or preliminary
stage; for example, the submodels of technical change and the transnational
sector. More detailed modelling of these sectors is contemplated., There

will be some =mphasis on the study of the behaviour of the transnational
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sector and the interaction between intermational transfers and technological
development, In additionm, in the experimental models variables such as
population growth and migration are included as simple exogencus functions
and require a2 more sophisticated treatment. Variables representing direct
governmental action with regard to domestic redistribution (e.g. taxzation
or subsidies), or internaticnal policy (e.g. tariffs and quotas) have yet

to be included formally ip the model. In many cases, these factors can

be included in a relatively straightforward fashiocn.

(a) Submocdelling Studies

3.57 In the first instance, &8s in the examples given earlier, the idea was
to develop models which capture the essence of given scenariocs and which
highlight the significant assumptions. Because it 1s believed that dif-
ferent policies and packages of policies have relevance in different his-
torical, economic, and social contexts, one device used h&rﬂ will be to
calibrats sets of single economy and multiple economy models (based on

the North=-South model) described earlier for those issues in which the
North-South dichotomy is most adequate. These archetypical meodels will
characterise selected economic situations in order to explore, for example,
major differences in the interaction of income distribution and consumption
in different national types in the context of contrasting global scenarios,
It is important to understand the difference between developing economies
such as, say, Brazil and Sri Lanka, with attitudes to the role of inter-
national capital and domestic distribution, or between countries currently
basing growth on the export of raw materials (Beolivia, Chile) or manu-
facturers (Taiwan) or agricultural goods (Equador, Panama). Similarly,

the situation of export surplus and deficit industrial countries (e.gZ.
Germany versus the United Eingdom) and relatively resource rich and

poor countries (the United States, Europe). Therefore, for those lssues
where such differences within the South or the North are of importance

the AIM will be used to study them, this permits the consideration of

{at most) five regions. The interactions between these groups of countries
including those within the South and withian the North have to be examined,
In several of the perspectives considered the relationship between countries
in the North and the South historically has been a functiomn of the relation-
ship between the countries of the North and, in some scenarics propesed

for the future, linking of the countries of the Scuth is a crucial element.



66

As noted earlier, cone aim of the apalysis of global perspectives is to
criticise the relevance of the various theoretical positions to natiocnal
and social conditions and evaluate their proposed policies., In addition
to the illustrative models described zbove, parallel efforts in more
detailed multi-sectoral naticnal studies and the bringing together of
submodels within an integrated global modelling framework will be under-
taken. The purposes of both these models is to permit more comprehensive
national and international packages of policies to be explored.

(b) The Alternative Interdependence Model (AIM)

3.58 This model is being comstructed as a development and trade model
consisting of up to five regions, trading with each other in up to six
markets: foodstuffs, raw materials, energy, manufactures, capital goods

and armaments. In each regiom, five major economic agents (or actors) will
be considered. There will be three income groups, identified as in the
North-South model by their ownership of skilled or unskilled labour, and

of capital on the one hand and, on the other, by their patterns of consumption
of three groups of goods: basic comsumption goods, luxury goods and capital
goods. The two other actors in esach region are government and transnational
corporations. For international trade, AIM has a structure of a dymamic-
general equlibrium market model with imperfections and comstraints(to include
quotas, tariffs, foreign exchange and balance of payments constraints).
Domestically, the action of the large actors, goverzment and transnational
corporations, alters the productiom-exchange market structures of the North-
South model. One type of govermment behaviour to be modelled is Zeynesian,
which necessitates (at least for the short run) the introduction of a mon-
etary sector in the regiomal economies that was not contained in the North-
South model. The behaviour of government is not to he completely specified
in the general version of AIM, so that, for instance, for different issues,
different types of government behaviocur can be simulated, Analogous coo-

siderations hold for a 1argqxagent, the trapsnational corporation ,

3.58 As in the case of the North-South model, each issue will be proposed
and studied in relation to specific scenarios. The socio-political scemario
analysis will then call for a set of actors and relations most relevant to

the issue., These will be, in genmeral, a sub-set of all actors and relations
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in AIM. Therefore, for the study of each issue a submodel of AIM will
be constructed (as focused as possible) as was done for the North-South
model with Submodels I and II. For example, in contrast to other model-
ling studies the regions are to be calibratad to data according to the
needs of the scenarios representing, for instance, different coalitions

of countries across continents.

3.60 More disaggregated national modelling efforts will be based on
input-output analysis referred to ahovnl and also coordinated with the

work of the ILO. To some extent the ILO work will reflect the distinective
approach and objectives of the ILO, although the overlap is sufficiently
high that considerable advantages are to be gained from collaboration.

The experience of the ILO personnel 1nvul+ad with certain specific natiomnal
models including knowledge of available statistics and local conditions

is invaluable., A similar form of collaboration is under discussionm with

CEPAL,

1 See Appendices 12 and 13,



SECTION 4 WAYS OF LIFE AND TECHNICAL CHANGE - ISSUES AND SUEMODELS

4.1 This section describes preliminary qualitative and quantitative
studies of aspects of issues which have in part arisen from the discussion
of perspectives in Sectiom 2. The purpose Lf this section 1s to indicats
work which will lead to a detailed critique of the perspectives described
earlier and serve as an imput for our own scenarios and modelling work.
The 1ssues focused on here are central to our normative concerns, in
particular improvements in the economic and social well being of low income
gTroups in developed and developing socleties. For convenlence, we group
them under the following headings:

(1) Ways of Life

(ii) Technical Change and Investment
In these studies we attempt to demonstrate the alternmatives and comstraints
within each scenario on the prescriptions provided by the different per-
spectives and begin to identify the policies which in our opinion would

‘foster our objectives.

4.2 The studies described here employ a combination of techniques. Where=
ever possible it i1s our intention to identify the quantitative impact omn

the parameters and variables of the macroeconcmic model of the rhenomena

we degcribe. In some cases this is done through the formulation of am
appropriate submodel. For example, in the following, preliminary attempts

to construct submeodels of technical change and internaticnal investment tran-
sfers zre described. In others a less formal approach to the integration

of scenario and findings is adopted. This will subsequently be incorporated

in an endogenous or exogencus Jaoner into the structure of the AIM model.

4.3 The analysis below again adopts the approach of contrasting different
perspectives and here we emphasise the point of clarification made inm Section
2 about the use of different perspectives. Thus, in preparation for cur
analysls of the Southern focused 'dependencia’ scenarics three alternmatives
are considered. In the background study of choice of technique, a further
distinction is made between deterministic theories of techmical change and
'social construct' approaches - subscribed to inm the presenmt study - in

which some margin for social choice is accepted.
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WAYS OF LITE

4.4 There are a number of issues which concern the evaluations of the
North-South scenarios which, broadly speaking, fall under a heading

"ways of life". These deal with questions arising from contrasting theories
of the uvn;utinn of patterns of consumption of goods and services in

North and South countries, of education and the acquisition of technical
8kills and of social attitudes and the cultural determinants of life-
styles. Several papers prepared for the project deal with these issues
separately for countries of the North and South, although the emphasis

is not the same in esch.

Secenarios of Northern Development

4.5 'Post Industrial' Economic Altermatives. Underlying all modelling studies

and the perspectives considered earlier are crucial assumptions about the
direction of present social and econcmic trends. In particular, pos-
sibilities with regard to future patterns of consumption and social organ~-
isation in the Northern economies are examined. The traditional theory

0f economic development embodied in several of the perspectives above
suggests that as societies develop there emerges a 'post industrial’
soclety, with the focus of economic activity on the provision and consum-
ption of services. This is of importance for the quantified results of
aodelling exercises which depend strongly on these assumptions. Appendices
16 and 17 provide a strong critigue of some of the extrapolative assumpticns
underlying trends postulated by some perspectives (e.g. 'post industrial’
societies, described below), and attempt to identify the social and economic
constraints for achieving more equitable patterns of living in the Nortkern
industrial socleties. These may be explored in a more formal way using

versicons of the North-South and AIM model.

4.8 In Appendix 16 analysis for the North is focused on the determinants

of styles of living, work and leisure in late industrial and post industrial
societiss (based largely on European data but including other OECD counzries)
exploring in particular possible future relationships between the formal
sectors of the economy (e.g. markets) and the informal sector {e.g. house-

holds and other non-market activities) from the point of view of the pro-
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duction possibilities of significant types of good and the preferencss
for different activities of different social groups. With respect to
the goals of social equality, these issues are, for example, very relevant

to the situation of women in 'post industrial’'soccieties.

4.7 Appendix 16 provides the following eritique, In the intermediate
service sector, technical advances (as elsewhere) increasingly promote
dramatic increases in labour productivity (e.g. routine and repetitive
technical and clerical jobs are progressively replaced by machines),
These are unlikely to be compensated for by the increased demand for
skilled labour generated by the process of automation. Employment in
final services may also be restricted as in developed countries these )
may become increasingly 'extra-economic' (i.e. jobs in service industries
may be replaced by activities undertaken within households or by other
sorts of voluntary associations outside the money econmomy). As the data
of Appendix 16 shows this process has already been seen over recent

decades in a pumber of service industries.

4.3 An economic explanation of this is that as pecple pass from sub-
sistence to luxury consumption the demand for intangible service products
rises, pushing upwards the wages of highly skilled service workers. At
the same time, capital investment, technical advance and organisational
rationalisation make consumer goods even cheaper, and increasingly soph-
isticated design makes their use easier, and improves the quality of their
cutput. It thus becomes a matter of rational choice to move from the
purchase of finished final services to the purchase of consumer goods -

in effect capital items - which are used by the final comsumers o

produce their own services, using their own labour. Furthermore, although
collectively provided consumer services may have grown in the .developed
world over recent decades - most notably education, medicine and welfare
services and provided increased employment — technological advances
now enable processes of substitution analogous to those previously found
in housework, transport and entertainment. A4s a result, the increases in
employment in the service sector which are a basic temet for the squal-
ising tendencies within post industrial societies argued in some perspectives,

may not be realised. In faet, employment in services may actually reducs,
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4.9 Three distinct scenarios (to be compared with those implied by the
perspectives described earlier) emerge from the analysis of Appendix 16
and summarised here,

(a) A Northernm 'Dual’ Ecunang In this view there would be, on one hand,
a2 'formal economy', largely based on the production of material goods,
increasingly capital intensive and maintaining high levels of increase of
labour productivity = and with a decreasing number of jobs, which would
themselves be increasingly demanding of technical skills., Omn the other
hand there would be an 'informal economy', centred on the household as

a productive unit, using unpaid and relatively unskilled labour, together
with an increasing quantity of 'domestic capital', in the production of
final services. This 'dual’ or 'self service' econcmy follows from the
foregoing arguments, but it is not the only, or even the most likely of

scenarios: there are two other candidates.

{(b) The 'Hidden' Economy The second alternative involves the development

of a 'subterranean' or 'hidden' scomomy, parallel to the formal economic
system. This hidden economy consists of people producing goods and services,
working for money, but concealing their activities from tax authorities

and trade unions. They are paid low wages, and their employer= have relat-
ively low overheads; so the economic advantages of the'self servics’' econocmy
are undercut by very low labour costs., The central authorities of the

State recognise the existence of this ecomomy but, for reasons of exped=-
iency, take po action to curb it. The ocutlines of such am economy are
already visible in many developed countries; where the altermative is unem-

ployment, nany people are willing to accept low paid, extra-level jobs.

{(c) The 'Enforced’' Economy The third alternmative is almost the converse

of the second. In this the state takes vigorous action to curb the
'hidden’ ecomomy. At the same time it enforces increasing tax levels

in order to pay for employment in service industries which are often
undesired by their consumers. In order to enforce these activities the
state becomes increasingly 'strong' - the bureaucracy, and particularly law
enforcement agencies, become the dominant arms of government. These dev=
elopments might be accepted by the mass of the population, simply because
they enable full employment and ecomomic stability - although at a

relatively stagnant level of economic activity.
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4.10 These scenarios will be evaluated in greater detail in the next
phase of the prujuctT Appendix 16 describes an accounting framework
using historical data for the U.K. This model will be used to provide
alternative estimates of the parameters in the model representing

consumption patterns in the North.

4.11 'Post Industrial' Social Behaviour and Culture Underlying each

of the perspectives considered earlier and postulated scenarios above

ire assumptions about trends in social behaviour and attitudes towards
the social and economic enviromment in Northerm cultures. The ecomomic
and political pressures asscciated with world racas:iun_and the changing
balance of world power may increasingly threaten many of the assumptions
underlying several of the perspectives considered, In some cases, the
econcmic crisis has simply brought to the fore underlying problems

within particular institutions which wers previcusly concealed during the
pericd of expansion of state expenditure during the post-war boom., In
other cases, other tendencies have been set in motion. Social and economic
forces are at work which may induce major changes in central social
instituiions. Appendix 17 explores tremds in styles of life,marriage,
sub—cultures, crime, job alienation, social participation and analyses
various tendencies and possibilities for the future., At present, this
study is based largely on U.E. data but later will be extendad to take

account of parallel work in other industrialised countries.

4.12 As Appendix 17 shows, the approaches already taken *o the creatiocn
o0f alternmative wayé of life by different groups and individuzls cover a
#ide spectrum. In some cases attempts are being made to establish alter-
native ways of Iife (as in communal living, cooperative work, free schools
etc.), in some cases their practicability is being researched (as in

much alternative technology work), and in yet other cases pressure is
being put on dominant social institutions to produce reforms or allow for
the development of counter institutions., Such issues ares o7 importance
for the study of production and distribution of social and .material goods

and the factors which structures freedom and determinism of choica, They
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are important in considering the possibilities for the industrial nations
postulated in Perspective 3, in particular, ways of life- There are
questions to be raised about the bemefits and costs of existing life styles
among different groups within the 'worker societies' if inequalities by
class, race, sex and geographical region are not to remain,as is often

the case, in most industrial nations (whether socialist or non=-socialist),

4.13 The study explores the thesis that the root cause of current Northerm
economic problems is not 'over-consumption' (as suggested by Perspectives

2 and 5) but rather uneven, unequal development, and suggests that the
prescription of de-development (proposed in some perspectives) as a means
ol removing present problems and facilitating the restructuring of the
global economy 12 inadequate. This thesis is to be explored in later
modelling studies.

Aspects of Southern Development

4.14 Skill Formation in Southern Economies The focus in the study on

skill formation in the South reflects an underlying assumption of the project
(taken up in the later section on technology) of the need for developing
societies to gain control of technological knowledge if they are to achieve
non-dependent development. Appendix 18 explores the contributions made by
theorists of dependency in Latin America to this issue for developing
socleties, In particular, it focuses on how authors, with diZf-
ferent visions of the process of industrialisation and of the linkage of
Latin American countries to the world aconomy, have treated the issues of
the formation of occupational categories, and how different approaches to
the problem of learning and skills can be derived from their perspectives,
These issues are fundamental to the understanding of political and economic

change and ways of life in Third World countries, although the present
focus i3 on Latin Amerieca,

4.15 A central question relevant to the evaluation of the perapectivas
discussed in Sectionm 2 is the viability (or otherwise) of economic growth
within dependent capitalist societies. To celarify this guestion Appendix
18 sets out three perspectives, The early ECLA (CEPAL) thought, from

which these perspectives derive, took an optimistic wview of industrialisaticn
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regarding it as 'the cornerstone to develcopment'. It regarded the social
structure as presenting 'social ohstacles' to the spread of the benefits
of techmical progresas, Social sectors must change and/ér disappear to
accomplish the new economic requirements. Ia sach of the perspectives
which are outlined below this view (which is also still implicit in the
Northern liberal perspective and to a lesser extent the New International

Economic Order perspective) is questioned.

4.16 (a) The 'Obstacles to capitalist development' perspective provides

a break with early ECLA thought, as it analyses the consegquences of the
presence of multinational corporaticns in the industrialisation process in
Latin America. The approach suggests that there has been a nation in each
country that transnatiomalisation disintegrates; however, a third step,

of re-integration on a new basis, is anticipated. The societies are seen

as formed by two poles: the transnational nucleus and the rest of the

social categories, forming part of two sectors: national-modern sector

and the primitive-traditional sector. The transnational nucleus is seen

as being responsible for the disarticulation and stagnation of the cther
part of the economy. The State 13 seen as mediating in the middle of the two
central parts. The reintegration process of societies thus affected brings
forward the authors' widely divergent prescriptions of change. Training
issues are studied in relation to the cultural dimension uf the transpation-

alisation thesis. This type of training, although dependent, is regarded
28 having had an effect upon development.

4.17 (b) The 'Development of underdevelopment' perspectives see the overall
development of capitalist as the cause for underdevelopment and socialism as
the way out of it. Development within the capitalist system is seen as

only a process of deepening underdevelopment and, hence, cannot be considered
as development at all. A metropolis satellite chain for the extrzction of
surplus value from the peripheral countries to the central omes is presented.
This type of network of exploitative relationships is pointed out as being
reproduced in each Latin American country (intermal colonialism)}. In the
most recent historical stage, this scenario sees the national entrepreneurs
a2s playing no active role as a social force and thus it calls for workers'
control of social change. Their treatment of issues such as the 'super-

exploitation’' of the labour force and the need for a comscious training of
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this class to perceive their situation and act upon it seems to be the main

stress in matters of occcupationmal structure.

4.18 (c) In the'Associated development’' ©perspectives dependency and
industrialisation are not seen as being contradictory and dependent dev-
elopment 13 regarded as possible, Sectors of the national entrepreneurial
class ally themselves with the transmational interests, in a subordinated
way, to be able to obtain part of the surplus extracted by them. These

two sectors, together with the State, are seen as the political supporting
schemes for the latest process of subordination. In terms of occupational
structure, emphasis is placed upon the relaticn of economic performance and
the socio=-political behaviour of workers engaged in different labour processes.
Political awareness and practice in all spheres of civil society are con-

sidered, rather than only economic and technical control.

4.19 The perspectives above provide the overall view of some of the
possible ways of handling the issue of skill formation in dependent
societies. Turther work will concentrate on skill formation within non-
dependent or self reliant development. The starting point here will he
deal with the topic from a discussion of the place and conditiom of the
cccupational category ﬁi industrial workers in Latin America. The spec-
ificity that the training and skills of industrial workers assumes in

this region will be dealt with in terms of issues like the degree of inter-
changeability of the workforce, the resistance to the implementation of
traditional working practices, the conditions of work, the length of working
hours, ete. This work is closely linked to other compozents of the project
(described in this section) and provides an analysis of some of the issues
relevant to the Third World perspectives presented esrliar, Iz particular,
it forms a complement to the analysis of three different scenmarios of
Appendix 16 in relation to changing occupational patterms in the industrial
countries. It deals with some of the consequences of technical choice upen
occupational categories, in a way highly relavant to the studies of
technical choice and change considered later. In the future this work should
contribute to a definition of the categories of skilled and umskilled

labour used in the North-South and AIM models and provide data raslevant

to the medels' operation under different assumptions.
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4.20 Three additional studies (separately funded) are being conducted in
¢ellaboration with the present project and are important components in the

evaluation and construction of Southern development alternatives.

4.21 (i) The first study (funded by IFDA) will be described in Appendix 19,
it examines questions of authoritarianism and development. As with the
Northern scenariocs it is essential to take into account the pelitical con-
Sideration that certain forms of economic growth may lead both to a worsening
of life circumstances for the poorer strata of society and even to a wide-

. 8pread abuse of human rights, Thus a particular concern is to identify
linkages between development stratagies and authoritarian policies. In the
study the relationship between 'forced savings', forms of capital accum~ .
ulation, labour discipline, and labour management relations, transnational
corporations and their relations with national governments are to be con-
gidered. A systematic classification of govermmental styles and internatiomal
patterns of relations is needed for a more sophisticated understanding of

the connections between different modes of development and the more severs

deprivation of human rights.

4.22 (ii) The second study (funded by UNESCOD as part of the programme on
long term development objectives) is oriented towards the introduction to
models of qualitative aspects of development which have an influence on
quantitative social and economic change, Examples of the direct connections
to be made in the study are (a) the affeect of productivity of increased

use of time for participatory decision making by workers in enterprises,

(b) the introduction into the formal labour market of a progressively

higher proportion of women (c) the impact of the progressive ilrocorporation
in the market part of developing economies of labour from the subststenmce
sector (d) the effect on productivity of increasing time devoted to educational
activities and (e) the impact of informal productive activity, ecultural

and voluntary activity, The framework for this study (using activity

time analysis) parallels the work carried out for industrial economies
(desc¢ribed in Appendix 18).
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4.23 (iii) The third study (alsc funded by UNESCO) explores cultural
interrelationships between industrial and developing societies. This study
will be described in Appendix 20, and 13 concerned with the cultural
consunption and production of selected countries and how this has been
shaped by their location in the woerld, and the extent to which a culture
reflects and reinforces the dependence of authority of differemt social

and national actors. In particular, the study explores the situatioms in
the South when a domipant cultural pattern is imposed (either via import-
ation or through repression) and the inevitable cultural changes and
oppositional trends provoked. This study to some extent parallels the
analysis of sub-cultures in Northern societies (described in Appendix 17).
Finally, the study would take up issues centred om the cultural and other
social consequences of the emigration of cultural workers and their work
from dependent repreasive countries into less repressive first and third
world nations. The question of interrelations between ethnic and cultural
EToups, while not explicit in many world perspectives, is often at root a
major emotional input in many perspectives. The ability of cultures to
accept or absorb alien ideas and different racial types in the long run

has major implications for world trade, the international division of lakour
and the possibility of global conflict.

4.24 Although mueh of the current work on Southern scenarios i3 based on
the experience of Latin American countries, it is intended that the scope
of the project will be systematically widened to include parallel work 1ia
other developing regions, Preliminary contacts have been made iz this
direction and, in particular, a meeting under the auspices of UNESCO at
Sussex in November 1978 will include participants from several Third World

groups who have expressed interest in collaboratiom with the project.
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TECHNICAL CHANGE AND INVESTMENT

Social and Techpnical Relatinnshigs

4.25 VUnderlying the study is the assumption that 'Technology' reflects,
reinforces and reproduces a set of ecomomic and social power relations.

To the extent that all perspectives agree that technology exists within
the above set of power relationships, there are very different evaluations
of the importance or implications of this. From the necclassical pers-
pective underlying Perspective 1 this set of relationships might be viewed
a8 a natural component of a system of production providing optimal overall
economic welfare. In a "dependence' analysis, this tends to be viewed as
a set of 'exploitative' relationships between centrs and periphery, the
urban apd rural sectors (l.s. fostering a dual economy) or within semi=-
feudal local economies (at the willage level) or within social gTOoups
(e.g. the relative status of men and women in soclety or in the family).

A more radical analysis, for example, would lay psrticular stress on the
exploitative relationship between the owners of the means of production
(capital) and labour,

4.26 Thus, the treatment of technology is bound up with the underlying
perspective. In the study an attempt is made tao highlight the impact of
changes in the system of production on the distributiom of social and
eccnomic welfare within and between countries, and to explore the instit-
utional arrangements and corresponding production techniques contributing
to long term social objectives., Onme important assumption underliying the
present study is that 2 major requirement of develcpment is o gain a
measure of control of the system of production. Particular atteoticon is
paid to the faect that attempts at an international level to moderate and
influence transfer of techniques or to improve domestic inmovative capability
have been relatively ineffective. Furthermore, the factors frustrating

the fulfillment of the aims of the social groups within countries are not
dissimilar to those operating among countries. Different techniques of
production reproduce and are maintained by different ownership, employment
and production characteristics and thus will be more or less appropriate

in given social contexts. For example, aven in sectors where technigues
with high economies of scale appear appropriate in terms of maximisation of
overall national economic growth ian the short run, zevertheless they may

oot, depending on social arrangements, be conducive to a goal of redistribution
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(even if the necessary legislation exists, the mechanisms for its imple-
mentaticn may be ineffective for social and/or structural reasons) or

more long term development goals. Small scale, locally developed pro-
duction methods may not appear optimal ia terms of overall output in

the short run but may be compatible with redistributive and other long

term development goals provided they help to counteract exploitative social

and ecenomic relationships and build more 'balanced' domestic economies.

4.27 The above example relates to the prescription of several perspec-
tives, In particular, central to the thesis of Perspective 2 is the con-
tinuing czpital.intensity of new investment in OECD countries, even though
unimplnymnntllavels have increased in recent years, (this is also central
to the critique of post industrial society given above). This includes

the possibility of radically new production methods (e.g. robotive tech-
nologies) which are potemtially labour displacing across a wide range

of manufacturing and other industries (e.g. electronics, textiles,
vehicles)., These trends have a differential impact on differsnt sceial
groups including, for examgla, migrant labour and women wishing to enter
the formal labour force, They may also have important implicaticmns for the
relationship of newly industrialising countries with the North, since their
relative advantage of lower wage costs is reduced. For example, the pos-
sibility of reducing labour inputs in many processes may provoke a reloc-
atlon of internmational finance 1in the old industrialised ragions or a
similar technological trend iz the South, and hence exacerbate unemplovment
in the newly industrialising regions while at the same time not contributing
significantly to employment in the Yorth, as comnsidered 1in Appendix 18.
Some of these effects are being explored using two submodels of tachniecal
change and the results are reported later in this section. Further work

on this issue is to be carried ocut using the North-South and AIY models,



20

Availability of Raw Materials

4.28 In many perspectives a corresponding set of issues arise to questions
of the availability of raw materials. Although it is assumed in the study
that there are not global physical constraints, it is recognised that
institutional or technological blecks could arise at many levels, For example,
different opportunities exist for capital accumulation in the various

world political and economic arrangements. _ There are possibilitias
for both industrialised and developing nations to withold or change the
market conditions, materials, agricultural goods, techmological know-how
and capital. phere are many uncertainties, for exampls the capital require-
ments of individual miping projects are very high (even though raw
materials, exclusing energy, are often a relatively small component of the
final cosat of manufacture), There is, therefore, for example the question
of whether vertically integrated transnational firms would, in the face of
possible cartelisation or nationalisation, concentrate research and develop=-
ment activity into increased efficiency of use (i.e. new material designs)
of domestically produced raw materials rather than rely on imports,
Industrialising countries may, because of other economic links, then be
purchasers of these more sophisticated fabrication techniques and materials.
Such issues have implications for overall global rescurce consumption, the
continued dependency of deveoping countries om the industrial countries for

technology and balance of payments guestions.

4.29 The trends and implications of different patterns of trade depends
on many of the factors considered in the perspectives described sarlier,
In most, the importance of intermaticnal markets is evident. Zven though
there 13 dispute as to the extent and under what conditions particular
nations might expect to be more or less self sufficient it is probably the
case that few could afford to be totally self sufficient, Whatever, it is
evident that links between directions of technical change {particularly
with regard to the intensity of use of raw materials) and the pattern of

Tesource availability must be taken into account in the evaluation of

different scenarios.
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E echnole and Development

4.30 To account, in the present study, for the comstraints of ensuring
satisfactory environmental standards requires that a suitable categorisation
of environmental hazards relevant to the model be established. For many
purposes (although not all) environmental 'goods' may be differentiated

as in the North-South model and in AIM, as 'basic' and'nom-basie' (although
these are graded differently by different perspectives) and counted as an
‘additional cost on capital used in production. The perspectives considered
earlier place more or less emphasais on the components of envirommental
concern but questions of irreversibility, health and quality of life are
present in all. Proponents of some perspectives argue that stviroomental
protection should be a response to unwanted side effects. Policy based

on such arguments would imply that standards could vary with local geography
and level of development, and polluting industries should be located

in areas where lower standards are acceptable. Wildlife and oceans could

be selectively protected largely on commercial critearia. On the other hand
proponents of other perspectives argue for the setting up of world-wide
standarda, with anticipatory and comprehensive evaluation with attempts to

restore wilderness and oceans.

4.31 In corder that this dimension of global development should not be
neglected, coordinated with the present study, a project on the environmental
consequenced 0f technology and development strategies will explore the
qualitative and gquantitative differences and similarities in the origins,
mapifestations, and perceptions of environmental problems in the North and
South. This work to he carried out at Fundacion Barileche in Argentina and
funded by IFDA will be closely linked to the modelling and scemario analysis
and, in addition, will make use of empiriczl material and case studies Irom

several countries.
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Institutions of Research and Development

4,32 Decisions taken incrementally or in an ad hoc manner systematically
may contribute to an integrated but undesirable pattern of development.
Whether or nnt_tne problems of unemployment etc. indicated earlier can bae
avoided in the future in both North and South economies depends on whether
satisfactory technology policies can be devised and implemented. This in
turn depends on whether adequate institutional arrangements for the inno=-
vation, application and diffusion of appropriate technologies can be brought
into existence. If this gquestion is ¢f major importance for the Northern
countries, it i1s of extreme urgency for the countries of the South.
Appendix 21 takes up these issues and in doing so draws important distine-
tions between the current situations in industrialised and developing
socleties. Within the industrialised countries a marriage of science and
technology has become institutionalised within the professional research
and development establishments of industry and government, These 'modern'
sources of innevation, although by no means the sole socurces of inmovation,
are characterised by their increasing scientific.content, by their scale
and by their high degree of specialisation of funetion. These properties
have for the most part tended to favour the large enterprise and to Zoster
a concentration within industry. (Even though recent empirical studies in
the OECD area suggests that this may not always be an efficient use of

research and development expenditure).

The rationals of techmological decisions in developing countries should be
considered on different grounds than in technologically advanced societiss,
The fact that technological development already has a well established
tradition in these socleties creates mechanisms of control and the whols
gystem i3 to some extent self regnlating. This does not imply that these
mechanisms are representative or satisfactory, as public reactiocn to
transport and puclear power policy ln many ¥orthern countries has shown.
But these mechanisms of regulation are freguently non-existent in develop-
ing socleties and major technological applications are mostly the resul:
of very particular and often erratic circumstances or both, wiich ars
exacerbated by limitations on the possibilities for the creaticon of

indigenous technologies.

4.323 ‘Whereas industrialised pmations kave, for the most part, substituted
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traditional methods of problem solving and production by scientific
technology generated by a clearly differentiated institutional frame-
work, both traditiomal and 'modern' methods co-exist within the South,
In Appendix 21 this is examined in terms of the degree to which both
sources of lnnovation make the connection between research and produc-
tion and also meet the needs of a rapidly changing environment. For
different reasons discussed in the appendix, both systems fall short of
this task. The appendix then goes on to consider the connection between
the choice of technique and three sources of technology commonly identi-
fied in the literature as 'off the shelf', 'adaption' and'generatiom’',
Each category is described in terms of the constraints placed found
within each. An example is seen within the various types of licensing
agreements assgoclated with the commercialisation of technology within

the 'off the shelf' category.

4.34 Although these three categories do not necessarily fit neatly within
different perspectives of North-South futures nor with different stages
that the different paths of development would pass through, they do provide
a framework which can, to some extent, elaborate the role of technology
within each scenario. This appendix will form the basis of further worlk
on this part of the project and links into the modelling and case studies
0of technology described bhelow.

Selectad Examples of Technical Choice

4.35 We shall use available empirical evidencs provided by specific case
studies in the evaluation and comstruction of scemarics, iz order to
illustrate and support both the gquantified and un-quantified amalysis.

In doing this, a major problem is to assess what assumptions about =he
production system (in terms of the type of inputs required and the nature
of the goods produced) i1t would be reascnable to include in the macroeccnomic
model 1n the light of (microeconomic and macroeconomic) empirical esvidence
and hence what adjustments to make to the reference model ia exploring
different scenmarics. In prineciple, by examining in detail current and
postulated future alternative techniques at each stage in the orocess of

a given consumption good, a chosen development path or scesnaric may be
better evaluated (see Appendix 2), If gensralisation was possible, some
estimate of the appropriate magnitude of parameters in the model describing

the production system could then be chosen, This would be a zoore
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desirable method for the introduction of technological alternatives v the
macro model than the methods used in current models. Data limitations
however may require a more pragmatic approach. In making assumptions about
the pumerical values to be attributed to parameters in the model one
needs to strike a balance between the use of aggregated statistical data
(which often disguises significant alternmatives and informaticn) to
illustrate the possibility of development paths different from those
indicated by the statistically averaged tremds. Thus a mixed approach is
adopted which we now describe. The macroeconomic model is calibrated
against aggregated national data, at the same time exploring specific
lssues with submodels calibrated against sectoral or sub-sectoral data.

Meanwhile 3 body of evidence to support alternative hypotheses is established.

4,36 In general the approach in studying alternmatives for development
(1.e. those which are not largely based on extrapolative assumptions) is

to explore the impact on development goals of hypothetical trends in the
production system (viz adjustments in the model parameters) and then to
discuss the reasonableness of such assumptions in the light of specific
Sectoral and case study analysis within the broad guidelines offered

by the scenaric analysis (see Appendix 2}, In addition to the above the
case studles are also used to illustrate and provide a fuller understanding
of the qualitative arguments presented in our evaluation of alternative

development perspectives,

4.37 We now discuss several proposed case studies. The international

Iruit industry, for example, helps to illustrate the lmportance of management
techniques and the problems of transferring control from transnational firms
to local or government enterprises and its implications Zfor profitability,
vages and income distribution. The metal extraction and fabrication fe.g.
tin and copper) provide examples of the opportunities for cartelisation of
supplies, nationalisation, long term trends iz material intensity of use,

and the difficulties of developing economies very dependent oo relativaly

few export goods. The textile industry exemplifies questions of transfer
(raised earlier) of labour intensive manufaciuring to developing countries

and back to industrial countries as new labour displacing automative
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technologies are introduced.

4.38 One particular illustrative study currently under way (see Appendix 22)
iz of the aluminium industry in Argentina which sets out to examine some

of the constraints under which choices of technique are made in developing
economies and to clarify what ipstitutional or other changes might be
required 4f those constraints are to be relaxed. Aluminium is very
important in many respects. It 1s a major metal, second only to steel.

At the same time the industry of aluminium production and exchange is a
signficiant field of interrelation between industrialised and developing
countries. Third World countriea comstituting a cartel account for about
70% of the world production of aluminium ore (bauxzite). Most of the
smelting capacity is at present created in industrialised countries.
However, restrictions in energy supplies and enviroomental regulations

are leading to an increasing relocation of the industry in developing countries.
The consideration of conditions under which the industry could be installed
in those countries is of general interest, but particularly so because of

the technological and snoviromnmental issues involved.

4.39 Iz general ome of the main difficulties for the type of study
proposed here is to obtain information which is reliable enough. Key
information concerning major technological decisions are mot easily avail-
able and often not available at all. Technological decisions, on the other
hand, are not usually the object of a public debate in developing countries.
In a few exceptional cases a debate took place and some of the information
was made public. In these cases, however, the usual course of action might
have been influenced and thus it may be argued that they may not be repreas-
entative. Public decision making, on the other hand, can be seemn as part

¢f the overall declsion making process.

4.40 The primary aluminium project of Argentina i3 therefore an exceptionally
favourable case as detailed information is made public. Furthermore, sincs
most of the debate compiled in the published information took olace in 19753,
about one year after the plant came partially on stream, the decision making

itself has not been affected by the debate,
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4.41 The central aim of the analysis is to correlate the slements which
delineated the project, the mechanism of the decision making and the actual
performance obtained when the decision was implemented. It is expected
also that this study will illustrate how the role of technology is con-
ceived in a society where major technological achievements are frequently
developed with only marginal participation of the local creative capab-
ilities and in which the apparently erratic process of technical choice
(indicated earlier in this section) appear as the only altermative with

present institutional arrangements at the local and internaticnal level.

Submodels of Technical Change and Transnational Inovestment

4.42 In many current models technical change is treated as a wholly
sxogenous phenomencn (see Tables 3 and 4). Such assumptions are likely
to be misleading in considering many of the scemarics outlined above., In
the first place they may assume much more continuity and evenness in tech-
nical change than is the case. The advent of microprocessors on a large
scale, for example, may be better thought of as a techmological break-
through (akin to previous revolutions in agriculture and industry) or, in
more economlc terms, as the stimulus to a new long wave (Eondratiev)

cycle leading to widespread restructuring of the system of productionm.

New techniques for production in developing nations which are implised by
severzl development perspectives could lead to similar discontinuities (for
example nitrogen fixation). Second, extrapolative assumptions in the present

model do not take adequate account of the alternative mechanisms inducing .

change.

4.43 BRates of change of labour productivity are found empirically to wvary
with rates of change of production. Therefore, the emphasis on development
of diZferent sectors of the sconomy might be expected to lead to signif-
icantly different relative rates of technical change and so historical
rates of technical change do not necessarily provide adequate projections
for the future. In the study more detailed submodels of the production
s¥stem are comnstructed to deal with these issues, These submodels are
calibrated at a sectoral or subsectoral level to provide izsights into

the economic aspects discussed above and as izaputs to the scemarios diresctly,
Three models developed as part of the project and a more compreRensive
theoretical Zramework designed to accommodate some of the issues raised in

the scenario and i1ssua studies are nocw described,
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A Vintage Capital Model

4.44 It 13 useiul to separate the process of the generation of techmigues
from their so-called 'embodiment' within the system cof production. The
former is inherently dependent on a large number of uncertain factors

and is more difficult to handle using formal modelling techniques. With
respect to the latter, technical change is linked with the process of
capital accumulation; each successive investment decision may invelve the
purchase of machines of a type qualitatively different (and presumably more
productive) than those already in use. Of particular relevance to the
development of North-South scenarios, especially those in which intermaticnal
transfers are assumed to be a funetion of relative productivity (of labour
and capital) is the question of the vintage (age) of capital stock.

4.45 A preliminary model of 'embodied' techpnical change has been developed
to study the effects of various influences in the latter process and 1=
described in Appendix 23. Some of these influences are internal to a given
economy (e.,g.changing demand patterns and wage rates) while others are
external (e.g. international competition). The model suggests that such
factors can have an important effect on inducipg the adoption of new tech-
niques as older methods become incapable of yielding a profit in the

changed market situation. Thus, for example, the degree of exposure to
foreign competition might be expected to be a significant determinant of the
rate and direction of technical change. The model demonstrates clearly

some aspects of induced technical change. For example, even though in the
face of increased competition there may be considerasble increase in replace-
ment lnovestment in competing countriss, net investment may decline as a
result of falling profitability and consequently, so that average productivizy
in the importing country does not close with 'best practice'. From the
standpeint of zeveral scenarios considered sarlier, a2 more systematic

treatment of these findings would be important.

4 Simple Model cf the 'Lomg Wave'

4,46 A dominant question underlying several of the North-South scenarios
discussed earlier is that of current unemployment in industrial countries
whether it i1s likely to be more tham a short term phenomenon. One basis
for discussion of this is the so-called Eondratieff long waves; a principal

thesls of thia 4is that long waves are associlated with the introduetion of
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major new technologies, for example steam power, railways, electricity,
automobiles and now micro-electronics. Each major new innmovatica (which
lies in the wake of the previous technology) leads to a succession of
Phases in technical innovation. Initially, innovation is specialised

and localised. This leads first to a 'bandwagon’' employment creating situ-
ation as demand for the new product is created, but eventually gives way

to a period of intense competition and radical teschpical change involving
'process’' rather than 'product' imnovation. 4 periocd of recession begins
and labour is displaced. Thus, conflicting tandenéiea of labour absorbtion
(through capital accumulation) and labour displacement operate in such a
way that each is alternately predominant. A simple model of 'technological
unemployment' based on this theory has been developed in Appendix 24 in
order to contribute to the scenaric discussion and explore the plausibility

of such waves and the underlying mechanisms,

A Model of Trangpational Investiment

4.47 As the background paper (Appendix2l ) discusses,

standard economic theory has dealt inadequately with the impacts of direct
foreign investment and other forms of capital flow from rich countries on
the poor countries to which they are dirscted, Appendixz 25 describes
medelling work that explores these issuas concentrating on the hypothesis that
transnational firms have an 'advantage' over natiomal competitors from

poor countries, stemming from their control aver a package of irputs
including marketing, technology and access to capital markets. Amd that fer
a4 given wage and exchange rate the *ranspaticnal firm will eajoy a higher
profit rate on the fixed capital stock that it controls, and may also have
lower dividend payment obligations. On the other hand, transnational firms
face uncertainty due to possible nationalisation which increases with

this level of 'exposure' (growth). The higher retained earnings of the
latter imply that the growth rate of domestic product will be faster when

the foreign owned share of total capital in the economy is higher.
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4.48 However the growth rate of paticnal product may differ from the
growth rate of domestic product, depending on the foreign investment
practices, Under these hypotheseas,
depending on the values of the parameters discussed above and om initial
conditions, foreigm investors may in the long run ﬁruduén different
effects: (i) a negligible one in the host country ecomomy, (ii) establish
a4 constant share of capital stock, or (iii) come to dominata the economy.
Somewhat more complex apmalysis Suggests that similar possibilites zarise
when the transnationals mediate tachnodogy flows to the poor country, or
else when the host country mamipulates thes exchange rate and otkher palicy
instruments to maintain a stable balance of payments situation. These
findings, which have yet to be integrated in the North-South model, may
belp to focus on what seem to be major determinants of the long run role
of foreign investment in developing economies; the extent of their
technical and financial advantages, and the effects on the real wage level
and investment and savings behaviour of underdeveloped host countries,

Futnre= Mndnlling Work on Technical Change

4.49 Incorporating the preliminary modelling work of techmical change
described azbove, we attempt to develop a more generalised apalytic frame-
work for the discussion of technmical change, izcluding inmovation and
adoption of new procsasses, which is compatible with the ilzcome distribution
and trade model and may provide a specificaticn of some of the parameters

which are trested as exogenous in the North-South model.

4.50 The model of technical change shares with the Nor+th-Sout: nodel a
common set of concepts with regard to the descriptionm af goods {(as basic,
oon-basic, and capital goods) and labour (as skilled and umskilled).

The theoretical basis of the model cutliced in Appendix 28 derives #ram
product c¢ycle and technology gap theories, azd the Schumpeter-Freeman
interpreration of Eondratief? cyclas déscribed above, This is relevant
0 an evaluation of the ‘post industrial' scenarios considered eariier
and to take account of some ﬁf the copstraints on possibilities for tech-
nical change indicated above, as well as to -epresent changes iz the

production system induced by both the supply and demand side. The directicn
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of change itself is determined by whether product or process innovaticno is
taking place and the availability of factors and markst signals (such as
demand or profitability). This would add to the necclassical theories of
choice of techniques by relative availability and price of factors,
Because, although,all other things being equal, the direction of technical
change in the North suggested by relative price of factors would be towards
displacement of labour (aspecially unskilled labour) from all sectors,
and in the South toward displacement of capital, the arguments above
will lead to considerable variations of such changes and of the rates at
which those changes can ocedur, These variations are likely to have a
significant impact. An extension of the vintage capital model described
earlier allows these variatioms in factor requirements to be studied in
more detail.

4.51 There are alsoc other factors to be takenm into consideraticn. For
example, gseveral non-market factors may affeet the direction of technical change
4 sector or reglon; the market 'signals' (i.e. wages, levels of demand)
indicated by the North-South model may be distorted by tariffs, trans-
portation costs, taxation, envirommental restrictions and so on. Also

the transnational sector or sectors in which the composition of firms

sizes increased may take markat share as a significant factor. This is

partly examined in Appendix 25. Fimally, as Appendix 21 shews, the direction

of technical change will be affected by the technologies which are already

in existence and which are also available, through ipnovation, transfer

and diffusicn.



