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Preface

The role of industry and industrial policies in economic development, and
particularly in the context of the Lima target,' has been extensively analysed in
past issues of Indusiry and Development and elsewhere in the literature of
industrialization. What distinguishes this issue from the previous ones is its
emphasis on modelling approaches 1o policy analysis in the area of industrial
development for the developing countries. More specifically, this issue shows
how some of the quantitativc models are used to explain certain industrializa-
tion processes, to discern the policy implications of certain industrial policies,
and to generate projections under a set of varying assumptions. The issue does
not dwell upon the technique and methodology of model-buildirg.

Models are representations of particular phenomena or observable systems
in the real world. In other words, they are abstractions of a reality that is too
complex to represent in full detail and they therefore focus only on the
principal relationships that describe and explain the phenomenon, by eliminating
inconsequential influences and simplifying the processes. The purposes to
which a model is put are policy analysis, projections and forecasting. Nowadays
the decisions of policy-makers are to a growing extent being influenced by the
calculations and policy implications derived from policy models. It is therefore
imperative to have a clear understanding of the limitaticns and possibilities of
policy models, in view of the increasing dependence of policy-makers on the
results obtained from them. ’

Some of the major limitations inherent in policy models can be
summarized as follows. First, the art of model-building depends critically on
the intuiiive judgement of model-builders and on how the complex real world is
perceived and abstracted or simplified to manageable proportions. Many
serious problems emergé in this process of simplification or idealization.
Most obvious of all, the conclusions and policy implications of the model tend
to be very much influenced by how model-builders view the real werld and
reduce it to a set of fundamental relationships. Using the model-builders’
jargon, the conclusion rsflects the model specification. In other words, the
choice of the model-builders themselves can a priori Cictate the conclusions
emanating from the model. In pazrticular, the assumptions used in the
formulation of models greatly influence the results obtained. Less obvious is
the fact that, since models are simplified or idealized representations and not
replicas of the real world, the results obtained from them are necessarily
imprecise. As a result, those who use models for policy-making should be fully
aware of the possibility that the results may be erroneous. Of course, the degree

'The target of increasing the share of the developing countries in world industrial production
to 25 per cent by the year 2000 was s¢t in the Lima Declaration and Plan of Action on Industrial
Development and Co-operatior. (ID/CONF.3/31, chap. 1V), transmitted to the General Assembly
by a note by the Secretary-General (A/10112) and also available as UNIDO public information
pamphler P1/38.




of imprecision is direculy relaied to the extent of the mis-specifications in the
model and ihe exieni of the realisim of the assumptions on which it is based.

Most troublesome to model-builders is the treatment of political factors.
Because of their extreme unpredictability, many model-builders exclude
political variables. Yet it is often the political factors that dominate the
economic processes. Unfortunately, the current state of the art in model-
building is not yet up to the challenge of translating the behaviour of political
actors into mathematical equations.

Although these limitations may suggest that the models should be viewed
with some scepticism, their uscfulness should not be totally overlooked. The
only alternative to the mcdelling approach is some sort of economic analysis,
based on the same inadequate data encountered in model-building, some
implicit theoretical underpinning and a set of assumptions. This means that the
non-modelling approach cannot evade the same basic criticism as that levelled
at the modelling approach; more importantly, it often fails to indicate clearly
the quantitative impact of policy changes, which is undoubtedly the forte of
policy models.

Once it has been ascertained that the assumptions underlying the models
are realistic, that the results are not sensitive to parameter changes (in other
words, that they remain plausible even when some key parameters change), and
that the models are capable of depicting the situation with reasonable accuracy,
they can then become an extremely useful tool for policy-making and planning.
They provide a framework within which policy-makers can make consistent
and rational decisions. They can provide quantitative implications of policy
changes and can hence facilitate an evaluation of the consequences of pursuing
various policy options. Needless to say, however, the results of these policy
models should be complement=d by in-depth qualiiative analyses based on the
policy-maker’s own knowledge of the problem, which often includes elements
not explicitly accrunted for by the modei.

In practice, v+ is a wide range of quantitative models from which to
choose for pol.cy .:ralysis. The best known among them are input-output
models and ¢ wsneome tic models. An econometric model is a system of related
cquations des.rit:ng a set of relations that determine the characteristics of the
observed data. The builders of such models seek to estimate quantitative
interrelaiions among variables and measure the impact of one variable on
another in order to be able to predict future events or explain some economic
process. On the other hand, the basis of the input-output analysis is the input-
output table. This table shows how the output of each industry is distributed
among other industries and sectors of the economy. At the same time it shows
the inputs to each industry from other industries and sectors. The salient
feature of the input-output model is the delineation of interindustry linkages,
for which an econometric model may prove to be less suited.

The input-output analysis is today widely used as an analytical tool in
highly developed economies and to a lesser extent in ceveloping countries for
economic planning, resource allocation, income distribution and analysis of
other important policy issues. In this issue, two articles dealing with the Lima
target use the input-output model, the article on investment planning in the
Syrian Arab Republic uses an econometric model and the UNITAD article
employs both input-output and econometric techniques for policy anaiysis.
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One of the input-output models that have been developed by UNIDO to
seck the policy implications of the Lima target is the Lima Development
Objective (LIDC; model. Using this LIDO model, the first article, entitled
‘**‘Modelling the attainment of the Lima target: the LIDO model™, attempts ‘o
dclineate alternative paths up to the year 2000 that will lead to the achicvement
of the Lima target (in terms of the developing regions’ shares of the world
manufacturing cutput) under different scenarios of the world economy. Two
scenarios of economic development up to the year 2000 are postulated. The
first, known as a “‘reference scenario”, incorporates the hypothesized future
world economic conditions 2s they were seen in the mid-1970s, and the second
incorporates ma’or elements of the International Development Strategy for the
Third United Nations Devzlopment Decade. Then, with the aid of the LIDG
model, the study calculates and compares the growth rates of the gross
domestic products of the developing countries required to reach the Lima
target, an< analyses the consequent policy implications related to external
resource flows, investment requircments, balance of payments etc.

In the second article entitled *Industrial carrying capacity and the Lima
target™, the analytical scope of the first study is extended to investigate the
capacity of the earth’s resources to sustain the industrialization implied by the
Lima target. More specifically, using the scenario for the Third Development
Decade of the LIDO model, the paper assesses the avai'ability of thrze major
resources-~labour, natural resources and energy—and the extent tc which
supply can meet the demand implied by the achievement of the Lima target in
the year 2000. The study concludes on the encouraging note that no serious
coastraints, economic or physical, appear to emerse to {rustrate the global
economic development envisaged under the LIDO scenario.

In the third article, *“The UNITAD project: 2 world model to explore
institutional changes over the iong run”, a further methodological extension is
made to couple a global input-output system with a set of eco:.ometric
equations. At the core of the UNITAD mcdel are 11 input-output regionai
matrices (five for the developed and six for the developing regions), interlinked
through seven trade matrices, each of which corresponds to a well-defined
product group, while a set of econometric equations is used to estimate key
structural coefficients of the model, such as technology, productivity, savings
and consumption, imports and exports etc. The UNITAD system can be
characterized as a world and economy-wide simulation model used to assess the
effects of changes in international and domestic policies on a number of critical
variables, including current-account positions, the level of unemployment, the
rate of »wth of income and consumption per capita etc. The system pays
particular attention to the problems of international trade and finance and
industrialization. One of the innovative features of the model is that it allows
the simulation of “traditional” dzvelopment policies (more growth in the North,
more North-South trade, more official development assistance, more market
lending) as well as of ‘*less traditional” policies (for example, a gradual
delinking of North-South, economic co-operation among developing countries,
domestic institutional changes, and the choice of more appropriate technology).

Finally, descending fiom a majestic view of the global modelling to a
close-up of a more down-to-earth country landscape, the article on investment
planning and industrialization in the Syrian Arab Republic shows how an
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integrated two-tier system consisting of a macro-econometric model and a
detailed industry econometric model was used to generatc consistent pro-
jections of the sifuciure of ouipui in ihe manufaciuring secior of ihe Syrian
economy. The rationale for having a two-tier system is that, in order to model
the industrialization process for development, the entire economy has to be
modelled, since the interrelations between the industrial sector and the other
sectors of the economy are such that any study of the industrial sector in
iso'ation is unjustifiable. Special efforts were made to reflect in the model a
number of distinguishing features that are unigue to the Syrian economy. The
model was used to carry out several impact simulations in order to assess the
macro-economic and industrial effects of alternative public investment decisions.
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EXPLANATORY NOTES

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

References to tons are to metric tons.
A slash between dates (¢.g. 1970/71) indicates a financial or academic year.
A hyphen between dates (e.g. 1960-1964) indicates the full period involved, including the
beginning and end years.
In tables:
Three dots (. . .) indicate that data are not available or are not separately reported.
A dash (—) indicates that the amount is nil or negligible.
A blank indicates that the item is not applicable.
Columns do not necessarily add to the totals, because of rounding.

The following abbreviations have been used:

ACC Administrative Committee on Co-ordination
ECE Economic Commission for Europe

ECWA Economic Commission for Western Asia
FAO Food and Agriculture Organization of the United Nations
GATT Genzral Agreement on Tariffs and Trade
GDP s ross domestic product

GNP gross national product

ICOR incremental capital output ratio

ILO International Labour Organisation

MVA manufacturing value added

NMP net material product

ODA official development assistance

OLS ordinary least squares

RMSE roof mnean sQuare errors

UNCTAD  United Nations Conference on Trade and Development
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Modelling the attainment of the Lima target:
the LIDO model

Secretariat of UNIDO

Introduction

One of the models developed by UNIDO to aid the analysis of the Lima
target is the Lima Development Objective (LIDO) model. Its purpose is to
formulate, for the period up to the year 2000, scenarios reflecting the
achievement of the Lima target (in terms of the share of the developing regions
in the world’s manufacturing output) on the basis of different hypotheses
regarding the future state of the world *conomy.

A description of the LIDO model

in its present form, LIDO distinguishes four regions and one economic
grouping (Africa, Asia, Latin America, the Middle East and the industrialized
countries), for each of which economic input-output accounts are kept. The
detail given in the input-output accounting divides the economy into four
sectors: agriculture, mining, manufacturing, and *“‘others™.

In its original formulation, LIDO was a single-period model, designed to
produce a solution for the year 2000, the year of the Lima target. It has since
been conveited to a multi-period model (generating solutions for 1980 and
1990, as well as 2000) to accommodate the strategy for the Third United
Nations Development Decade.

Essentially the LIDO .nodel is a mechanism for completing a scenario
rather than for generating a solution, in that 1t attempts to fill in the remainder
of an economic configuration partially supplied for the target year. The first
step in the operation of the system is to supply the estimated average growth
rates of the gross domestic product (GDP) for each region, the value for the
growth rate in the industrialized countries having already been stipulated
exogenously. The rates for the other regions are modified as necessary by the
model, the estimates being supplied oniy to initiate the solution process. These
growth rates are then used to derive GDP totals for each region for the target
year (see figure I).

Final demand is examined under four headings: consumption (C);
investment (I); exports (X); and irports (M). For each region, each of these
components is considered as a vector cdistinguishing agriculture, minirng,
manufacturing and ‘“‘others”. The sum of consumption, investment and
exports, less imports, gives the GDP. The GDP value for each region thus acts
as a control in the final demand estimation, which is carried out by estimating
the separate component vectors.

A —
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Imports

Imports are the first vector to be calculated. Each of the elements—
agricultural, mining, manufacturing and other imports—are calculated using
elasticities with respect to the growth of GDP.

Exports

The mcdel system requires that the trade deficit should be specified in
advance. This permits an examination of alternative scenarios in which, for
instance, the industrialized countries can be assumed to firance a trade deficit
for the developing regions. The distribution of this deficit among the
developing regons is flexible. In addition to an over-all deficit for the
developing regicns {ior exarple, | per cent of the GDP of the industrialized
countries), it is also possible to incorporate specific assumptions about the
balance of trade for individual sectors. Thus, a particular constraint could be
applied to agriculture, specifying, for example, that the exports and imports for
each region are equal, in this way incorporating agricultural self-sufficiency
into the scenario. This has been done in the reference scenario, but because 1t
generated growth rates of the agricultural sector ihat in some cases were felt to
be too high, it was altered in the scenario for the Third United Nations
Development Decade (see the following section).

With the assumption of self-sufficiency in agriculture in each region, since
the agricultural imports have been aiready calculated, the agricultural exports
are alco known. The mining and *‘other’” elements of the export vector are then
estirated, using elasticities with respect to GDP. The total for expor:s is, of
course, itself derived from the previously calculated total imports and the
exogenously supplied figures for the trade gap. This means that, from the
values for total exports and for three elements of the export vector, one can
derive the fourth element, manufacturing exports, as a residual. Thus the
manufacturing exports for a region car be viewed as an implication of the
over-all assumptions of the model.

Invesiment

The irvestment column considered here refers only to gross fixed capital
formation, since changes in inventories are not considered. Given the four
sector classifications into which it is divided, each of the elements of the vector
has a fairly precise significance. The agriculture element is very small in the
developing regions, and zero in the industrialized countries. The mining
element is zero. ““Manufacturing’ can be taken to reflect the manufacture of
capital goods and ‘others™ can be taken to mean construction. Observed
proportions within the column are maintained, that is to say, the different
sectors deliver fixed shares of total investment. The model allows for the
determination of the investment share of GDP in several ways, using, for
example, gross or net incremental capital-output ratios (ICORs) in the
aggregate or at the sectoral level; in the scenarios presented later, a gross ICOR
for each region is assumed, according to the level of GDP per capita that has
been attained.
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Consumption

The total for the consumption column is derived as a residual:
C=GDP+ M — X — I. Thus, the policy aspects of investment, namely, that
consumption must be correspondingly forgone, are brought sharply into focus.
From this total, the individual components of the consumption vector are
found through the use of Engel curves to determine the share in total
consumption of each of the sectoral outputs, according to the changes in per
capita GDP.

Input-output coefficients

Input-output accounting has been adopted in this model in order to ensure
consistency in the sectoral projections. The inter-industry approach takes into
consideration the links between the different sectors and the degree to which
they depend upon one another, so that, for irstance, the production level of the
“others™ sector associated with a particular level for manufacturing can be
determined. These links, expressed as technical coefficients, cannot, however,
be regarded as constant, since they change over time in response to
manufactures. It is clear that input-output coefficients derived from historical
data for 1975 cannot be expected to remain applicable in 2000, and even the
derivation of these historical data raises problems, particularly for the
developing regions. Nevertheless, initial estimates of regional input-output
coefficient tables have been formed from representative data for each of the five
regions and are used as base-year reference tables.! The underlying assumption
in the scenarios to be described is that the production structure of the
developing regions will tend towards the present structure of the industrialized
countries as the level of development of these regions approaches the present
level of the industrialized countries. For the industrialized region itself, the
assumption is of a time-trend in the value-added component with the
maintenance of constant proportions among the intermediate inpat cocfficients.

The technical coefficients for the developing regions are estimated as
follows: given the GDP of a region, its GDP per capita is calculated using the
population projections exogenously supplied. Thus, GDP per capita serves once
more as an indication of development, and is used to determine the positions
for each technical coefficient and the value-added coefficient on the path from
its starting point to the target.

Feedback adjustment

The Leontief inverse matrices are then formed from the technical
coefficient matrices for each region, and the means thus exist to carry out the
standard input-output analysis, in which the final demand vector is multiplied

'This was a pilot study for the much more thorough estimation procedure for regional
input-output coefficients used in the UNITAD model project. See, for example, **The analysis and
long-term projection of interindustry structures. Construction of base-year matrices for the regions
of the UNITAD project” (UNIDO/ICIS.163).
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by the (I — A)~' matrix in order to derive the corresponding total output ievels
associated with this pattern of final demand.

The value-added coefficients, together with the new total output levels,
yield the absolute figure for value added in each sector in each region. (The
total of value added for each region will be the GDP.) Particuler interest
attaches to the manufacturing value-added (MVA) figures, for it is ir these
terms that the Lima target and its regional components are defined.

Since it was the initial GDP estimaces that led the model to produce these
first estiinates of value added, the model now makes an appropriate adjustment
to these estimates, scaling them up or down according to whether the region’s
Lima target has been exceeded or undershot. (The GDP of the industrialized
countries is not altered: their MVA therefore determines the absolute levels of
MVA that the other regions have to achieve.)

As a consequence of the GDP revision for the developing regions, the
whole calculation begins once more, since the new GDP estimate will in turn
yield new final demand components, new input-output coefficients and so on.
The cycle continues until the Lima targets are achieved for each region. The
result is the final estimate for the Lima target scenario, with fully consistent
values for all the variables.

It may be seen that the LIDO model is somewhat different in its approach
to other economic models, in that it attempts to reconcile forecasts (such as
GDP per capita), targets (such as the regional components of the Lima target)
and economic relationships (including changes in these relative levels of
development). Moreover, almost the entire burden of this reconciliation is
thrown upon the computational algorithm pursued by the model.

Two scenarios for the Lima target

In this section two scenarios of economic development up to the year 2000
are discussed, the reference scenario, incorporating hypothesized future world
economic conditions as they were seen in the mid-1970s, and a scenario
incorporating the targets of the Third United Nations Development Decade. In
both cases the basic assumptions are discussed first and then the technical
details of the model calculations.

Reference scenario
Key assumptions

In the LIDO model there are three exogenous assumptions regarding the
values of economic variables for the target year that are fundamental to the
development of the reference scenario.

First, the growth rate of GDP in the developed countries is taken as an
average of 4 per cent per annum between 1975, the base year of the
calculations, and 2000. This value was chosen because it reflected informed
opinion at the time of the development of the model, particularly within the
Economic Commission for Europe, on the rates likely to be achievable. (In the
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light of the general downward revision in estimates of future economic growth
in the developed countries since the development stage of the LIDO model. in
the scenario for the Third United Nations Development Decade this growth
rate has been lowered so as to range between 3.5 per cent and 3.9 per cent.)

Secondly, the Lima target for regional shares in total world manu-
facturing value added is assumed to have been achieved by the year 2000. That
is, 1° is built into the scenario that the share of each developing region’s
manufacturing value added in the world total should be a given percentage. the
distribution of the developing countries’ total 25 per cent having been
determined as in figure II (the 1975 values are given for purposes of
comparison).

It should be pointed out that there is in fact a contradiction between the
shares for developing regions shown in figure Il and those agreed on at regional
conferences held prior to the Second General Conference of UNIDO at which
the L na target was adopted. The target share agreed on for the ESCAP region
of 10 .er cent? did not include the Middle East. The share agreed on for Latin
America was 13.5 per cent.? It can be seen that, with a 2 per cent share for
Africa, this gives a total of 25.5, excluding the Middle East. In the absence of
an accepted reconciliation of these targets, the present working disaggregation
of the goal has been used. The structure of the LIDO model is such that
alternative regional distributions of the 25 per cent total may be readily
examined.

Thirdly, trade balances are supplied exogenously: the over-all trade surplus

_ of the industrialized countries for the year 2000 is given as $134 billion in 1975

prices. This is balanced by deficits in Africa, Asia and Latin America of
$44.8 billion each, while for the Middle East a zero balance was postulated.
These figures were not arbitrarily chosen, however, because the surplus of the
industrialized countries represents a 1 per cent share of its total GDP in the
year 2000 (given the assumed 4 pér cent annual average growth rate in this
region). It can thus be seen as aid for deficit financing, and is divided equally
between the non-oil-producing regions. (It will be recalled that the targets set
for the Third United Nations Development Decade included one of 0.7 per cent
of the developed world’s gross national product (GNP) as concessionary aid
flows to the developing countries.*)

Calculating the reference scenario

Having outlined these assumptions, the results of the scenario may be
summarized, so that the contrasts between the different regions and between
the present situation and the postulated future will be readily apparent.

Table 1 shows the structural composition of final demand (in billions of
1975 dollars) in each region in terms of its major components. If the variables

2Dccisic%n taken at the Mecting of Ministers of Industry of Developing Countries in Asia and
the Pacific Region, held at Bangkok on 30 October 1974,

‘Dccisic:m taken at the Latin American Conference on Industrialization, held at Mexico from
2510 29 November 1974,

‘See pa:ragraph 24 of the International Development Strategy for the Third United . ations
Development Decade (General Assembly resolution 35/56, annex).
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were to grow at a constant annual rate between 1975 and 2000 to reach the
scenario values shown in table I, then the rates given in table 2 would be the
ones to be adopted.

The growth rates of GDP show the over-all progress implied ior each of
the economies, the rate for the industrialized countries being, of course,
exogenously given. It is therefore clear that the growth rates in the developing
regions must exceed the figure for the developed countries by between
approximately 3.2 and 4.5 percentage points if the targets for the year 2000 are
to be met.

A picture of the changes in the structure of final demand is given in
table 3, which shows the percentage share of each component in tota! GDP in
1975 and 2000, for the industrialized countries and for the developing countries
as a whole.

Table 1. Final demand: values for the year 2000
(Billions of 1975 dollars)

Region ‘economic grouping GDP Consumption Investment Exports Imports
Africa 635.75 533.43 147.09 175.58 220.36
Asia 1715.03 1 .306.89 452.93 397.05 441 84
Latin America 2 831.63 1787.92 1088.49 48693 531.72
Middle East 985.48 657.99 327.47 422.35 422.34
Industrialized countries 1344594 1024591 3065.67 27261 2591.75

Table 2. Final demand: average annual growth rates, 1375-2000

(Percentage)
Region /economic grouping GDP Consumption Investment Exports Imports
Africa 7.2 7.3 6.8 7.2 71
Asia 8.3 7.9 9.2 94 8.9
Latin America 85 76 108 9.6 9.2
Middle East 7.4 8.3 8.5 6.2 8.1
Industrialized countries 40 40 39 49 4.6

Table 3. Final demand: components’ share of GDP, 1975 and 2000

(Percentage)
Economic grouping Cunsumption Investment Exports I'rports
1975
Developing countries 76.0 23.4 24.6 240
Industrialized countries 769 23.2 16.4 16.5
2000
Developing countries 69.5 32.7 24.0 26.3

Industrialized countries 76.2 228 20.3 19.3
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Thus it can be seen that the large increase in the investment share for the
developing region has a pronounced (negative) effect on the consumption share
and also requires an increase in the import share.

Turning to the supply side, the implications for the value added in each
sector may now be examined. It is already known that MVA, which is used in
the definition of the Lima target, will meet the supplied criterion for regional
shares. The absolute values and the implied growth rates of all four sectors are
given in tables 4 and 5 respective'y.

It follews from the earlier model description that the causes of the
production levels in each sector (and thus of valued added in each sector) are
such that the sectoral value-added growth rates will change in relation to or:
another according to the over-all GDP growth rate for the region. Since,
however, the Lima targets call for a specific shift in the regional shares of world
manufacturing value added, and given the growth rate of manufacturing in the
developed region, it is always possible to calculate the required corresponding
rate for any of the other regions. This can be done quite independently of any
model, since the relationship is straightforward. It will be seen that in the
present case, the gap—that is, the amount by which the growth rate of MVA in
a developing region must exceed that of the industrialized countries—varies
between 4.8 (for Africa and Latin America) and 6.4 (for the Middle East). The
growth rates of MVA are in all cases—even in the industrialized countries-~
greater than the growth rates of GDP as a whole.

Just as the effects of the different growth rates of final demand
components caused changes in these components as a percentage of GDP, so
do the varying value-added rates alter the relative sectoral composition of

Table 4. Value added, by sector, for the year 2000
(Biitions of 1975 dollars)

Ragion /economic grouping GDP Agriculture Manaing  Manufacturing  Others
Africa 635.75 119.6 47.2 120.0 348.9
Asia 1715.03 3214 39.8 419.7 934.2
Latin America 283163 190.4 1349 779.4 17269
Middle East 985.48 497 219.7 179.9 536.1
Industrialized countries 13 445.94 574.4 257.2 4 496.0 8 1183

Table 5. Value added: average annual growth rates, 1975-2000

(Percentage)
Region /economic grouping GOP Agriculture Mining  Manulacturing  Others
Africa 7.2 5.0 58 9.4 8.0
Agia 8.3 57 8.4 10.4 89
Latin America 85 6.0 85 9.4 8.6
Midd.: cast 7.4 6.1 43 11.0 8.8
Industrialized countries 40 20 23 46 39

T T— o - s :u:ﬁ\\
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GDP. Table 6 shows the shares for each of the sectors in 1975 and 2000, and
thus highlights the shifts that are to take place.

The structural shifts ‘mplied by the scenario are quite extensive.
Agriculture’s share of total GDP dccreases very sharply for Africa, Asia and
Latin America. For the manufacturing sector, the share will increase, but by no
means to the same degree for all regions: in the Middle East i« will more than
double, in Africa and Asia it will increase by something over one half and in
Latin America it will only increase by just over one fifth. For the Middle East.
the share of GDP generated in mining is seen to decrease significantly, in
contrast to the other regions, where the changes in this share are not dramatic.
These large shifts in the composition of value added in the Middle East can be
taken to be the result of a large investment of oil revenues in industrialization
and the running down of oil reserves.

The shifts in the regional shares of MVA have already been discussed, but
in summarizing the changes in the structure of the world econ~my as a whole it
is also possible to look at the regional shares in world GDP and world exports,
and this is done in table 7.

Several conclusions emerge. First of all, the attainment of the Lima target
shares for manufacturing output means that a much greater increase is required

Table 6. Sectoral shares in total value added (GDP), 1975 and 2000

{Percentage)

Reg‘on /economic grouping Agriculture Mining Manufacturing Others
1975

Africa 31.8 10.5 114 46.3

Asia 343 36 15.7 46.4

Latin America 123 47 22.4 60.7

Middle East 6.8 46.1 79 39.2

Industrialized countries 6.7 2.1 29.1 61.3
2700

Africa 18.8 7.4 18.9 54.9

Asia 18.7 23 245 54.5

Latin America 6.7 48 275 61.0

Middle East 5.0 223 18.3 54 4

Industrialized countries 4.3 19 334 60.4

Table 7. Regional shares of world GDP and exports
(Percentage)
GDP Exports

Region /economic grouping 1975 2000 1975 2000
Africa ' 19 32 29 42
Asia 4.0 8.7 40 94
Latin America 82 14.4 48 1.6
Middie East 2.8 50 9.0 10.0
Industrialized countries \ 85.2 68.6 79.3 64.8




Modelling the attainment of the Lima target: the LIDO model 1

in the share of GDP. Thus, for example, Africa’s MVA in 2000 is 2 per cent but
its GDP share is 3.2. Over-all, the developing regior’s total of 25 per cent of
world MVA is accompanied by a 31.4 per cent share of world GDP. The shares
of world exports show even greater changes, the developing region’s share in
world exports having increased from 20.7 per cent to 35.2 per cent.

Scenario for the Third United Nations Development Decade
Key assumptions and the Third United Nations Development Decade’

As already mentioned, the structure of the LIDO model was altered for the
preparation of the scenario for the Third United Nations Development Decade.
In particular it was changed from a singie-period to a multi-period model,
giving resuits for the intermediate years 1980 and 1990. This was both to
provide a specific analysis of the period coverel by the Decade and to study
contrasting assumptions. In addition, an extra constraint was imposed on the
model, which caused it to adhere to a predetermined growth rate for agriculture
in the developing countries, which, based on FAO assumptions, was set at
3.6 per cent per annum in value-added terms.

The generally lower levels of cconomic performance in the mid and latter
1970s in both the developing and the developed countries as compared with the
previous period, combined with the general downward revision of expectations
for economic growth in the medium term that followed, led to a revision in the
basic assumption in the LIDO model regarding the growth of GDP in the
developed countries. Thus, in the scenario for the Third United Nations
Development Decade, the rate for 1975-1980 was set at ihe average of the
period 1972-1977 (that is, 3.5 per cent); a growth rate of GDP of 3.7 per cent
was assumed for the developed countries during the Decade (1980-1990),
and for the period 1990-2000 the GDP growth rate was assumed to average
3.9 per cent.

At the same time, advantage was taken of the possibility of introducing
growth rates for the developing countries based on recent data and piojections.
Thus, whereas the growth rate of total value added in the developinz countries
had previously been totally endogenous, the growth rate for the period 1975-
1980 was now based on the average for the period 1972-1977 (that is, 6.2 per
cent) and the rate for the period 1980-1990 was set at 7.4 per cent per
annum—the figure used both by the Food and Agriculture Organization of the
United Nations (FAO)® and by the Department for International and
Economic Affairs of the United Nations Secretariat. For the period 1990-2000,
the growth rate is calculated, as before, by the model; it is the rate that is
necessary i order to allow the Lima target to be obtained by the year 2000.

Table 8 shows the two sets of growth rates (exogenous growth rates
in italics). For the periods 1975-1980 a..d 1980-1990, it is ciear not oniy that

SOwing to revisions in the assumptions made on the behaviour of technological coefficients in
the developing regions, the data presented in this paper differ slightly from those used in previous
UNIDO pusition papers.

‘See ‘‘Agriculture: towards 2000, technical working paper prepared by FAO for the
Preparatory Committee for the New International Development Strategy.
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Tabie 8. Key assumptions in the original and modified LIDO scenarios

. Modified scenario
Original
scenario 1975- 1980- 1990- 1975-
item 1975-2000 1980 1990 2000 2000
GDP {average annual growth rate)
Deveioped countries 4.0 35 37 39
Developing countries 8.1 6.2 74 84
Average annual agricultural growth rate
of developing countries 5.6 3.6
Agricultural trade surpius in developed
countries (billions of dollars) () 689
Gross ICORSs (units)
Asia, Africa 3.2 3.2
Latin America, Middle East 4.5 36

Note: The figures in italics ara given exogenously in the LIDO model.

the growth rates for both groups of countries are now lower but that the gap
between the growth rates has been reduced. For the period 1990-2000, the
growth rawe for the developed countries is still lower than in the original
scenario, but in order to meet the Lima target for the share of manufacturing
output, the growth rate of the developing countries will have to increase to a
level weli over double that of the developed countries.

The opportunity was also taken to modify the previous assumption
regarding agricultural production in the developing countries (namely, that
each region was self-sufficient) in the light of a study by FAO that suggested
that it would be difficult for some of the developing regions to attain a rate
higher than 3.6 per cent per year.” Since the previous assumption had generated
a higher rate of growth of agricultural value added in the developing countries
(5.6 per cent), the effect of limiting growth in agriculture in the developing
countries was to create an agricultural trade surplus in the developed countries
of $689 billion, where there had previously been an (assumed) balance (see
table 8).

A third modification was to lower the ICORs assumed for Latin America
and the Middle East from the original value of 4.5 to 3.6. This is important in
the solution process of the LIDO model, since an assumed gross ICOR for each
region is used to determine the share of investment in GDP. The result of
introducing increased efficiency in the utilization of investment funds in the two
regions is that the share of the developing countries in total world investment
required to meet the Lima target is lower at all points in the modified scenario
than in the original. (For 1990, for example, the result of the lower growth rates
is that the required investment share is fully one fifth lower—25.5 per cent in
the modified scenario as against 32.5 per cent in the original scenario.)

It therefore follows that, given the constant assumption in both scenarios
regarding financing from the developed countries that is made available to the
developing countries, the required savings ratio in the developing countries will

Ibid.
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also fall: for the year 2000 the required savings ratio in the medified scenario is
27.9 per cent as opposed to 30.3 per cent in the original scenario.

The most import:...t point that emerges from the assumptions for the
scenario for the Third United Nations Development Decade is that they are
basically identical with those that have emerged in the International Develop-
ment Strategy for the Decade. Thus the scenario of the LIDO model
demonstrates some of the implications and requirements of the Decade that can
be considered to represent a step towards the achievement of the Lima target.

Results of the scenario for the Third United Nations Development Decade

The levei of value added attained by 2000 and the average annual growth
rate of value added over the period 1975-2000 in the scenario for the Third
United Nations Development Decade are shown in figure III and table 9,
respectively. Because the scenario assumes lower GDP growth rates for both
the developing and the industrialized countries, the absolute value of GDP
and of value added created in the individual sectors in 2000, as well as the
corresponding average annual growth rate over the period 1675-2000, can be
seen to be generally lower than ‘n the reference scenario. The major exception
is the size and zrowth rate of the agricultural sector in the industrialized
countries, where the lower growth rates assumed for the developing countries
(see table 8) lead to an increase of from 2.0 to 2.8 per cent per annum in the
growth rate of agriculture in the industrialized countries.

Figure HI. Value added, by sector, for 000
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Table 9. Value added: average annual growth rates, 1975-2000

(Percentage)
Region /economic grouping GDP Agriculture Mining Manufacturing  Others
Africa 6.2 26 6.0 8.5 71
Asia 75 37 7.4 94 8.4
Latin America 8.0 45 6.5 8.4 85
Middle East 6.6 2.4 38 94 84
Developing countries 74 3.6 52 8.8 8.3
Industrialized countries 37 28 0.1 42 3.8

Looking at manufacturing in the two scenarios, the reduction in the
projected growth rate of GDP in the industrialized countries led to a fall in the
average annual growth rate of MVA gver the period 1975-2000, frcm 4.6 per
cent to 4.2 per cent. Mirroring the lower growth rate of GDP in the developing
countries for the period up to 1990 and the higher growth rate for the period
between 1990 and 2000, the average annual growth rate of MVA in the
developing countries, which averaged 9.8 per cent per annum for the period
1975-2000 in the reference scenario, fell over the period 1980-i1990 (to an
average annual rate of 8.7 per cent), and then rose over the period 1990-2000
(to 10.2 per cent) in the scenario for the Third United Nations Development
Decade.

Looking at ali four components of value added by the year 2000 in the two
scenarios (see table 6 and figure IV). the major difference is the lower share for
agriculture resulting from the new constraint on the average annual growth rate
of agricultural output in the developing countries: from [1.0 per cent of the
total value added in the developing countries in the original scenario it fell to
8.1 per cent in the modified scenario. The share of mining and manufacturing
then rose correspondingly to make up the reduction in the agricultural sphere.
The share of mining in the year 2000 in the developing countries thus rose from
7.2 per cent to 9.3 per cent and that of manufacturing from 24.3 per cent to
25.2 per cent (while that of the “‘others’ sector—which includes construction
and services—-stayed at 57.5 per cent).

Table 10 summarizes the effects of the attainment of the Lima target on
the structure of the world economy as a whole. As in the reference scenario (see
table 7), the increase in the share of GDP necessary to achieve the Lima target

Table 10. Reginnal share: of world GPP and exports

(Percentage)
GDP Exports
Region /economic grouping 1975 2000 1975 2000
Africa 24 35 41 50
Asia 41 8.1 48 11.2
Latin America 6.1 13.3 49 13.4
Mide East 3.0 48 8.5 7.1
industrialized countries 84.5 69.7 77.7 63.3




IIIIII




r

Industrv und Development: No. 6

Figure [V. Sectoral percentage share in total value added for 2000 (continued)
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is greater than tae increase in the share of MVA: for example, the share of the
developing cour.tries in GDP rose to 30.3 per cent, while their share in MVA
only rose to 25 per cent. Foreign trade can be seen to have responded even
more sharply, the relative share of the developing countries having risen by two
thirds (to 36.7 per cent).

Conclusions

The major effect of moving from the reference scenario to the scenario for
the Third Un.ted Nations Development Decade is to reallocate intertemporally
the burden of achieving the Lima target to another period and to make the size
of the task facing the developing countries in the last decade of the twentieth
century even larger—the scenario for the Third Decade shows that the GDP of
the developing countries as a whole must grow at an annual rate of 8.4 per cent
over the 1990s in order to reach the Lima target. Such growth targets for the
developing countries are necessarily associated with a transformation of their
economies, as well as an extensive restructuring of the world economy as a
whole. Since the scenario for the Third Decade also contains growth rates for
the developed countries for the 1980s and 1990s of 3.7 per cent and 3.9 per cent
respectively, this suggests that, at a minimum, the North is 1n a posiiion to help
the developing countries to achieve the targeted economic growth rates through
a reduction in the tariff and non-tariff barriers to trade prevailing in the
industrialized countries.

Even with the assumption of increased capital productivity in the
developing countries in the scenario for the Third Decade, and even with a
moderate reduction in protectionism in the developed countries, the need of the
developing countries for increased international financial assistance to achieve
the Lima target appears even greater than before. In order to attain the Lima
target, the share of the developing countries in world investment should
increase to over 30 per cent by 1990 and to almost 40 per cent by 2000. This in
turn will only be possible if the level of domestic saving in the developing
countries is supplemented by investment resources from elsewhere, highlighting
the need for a substantial increase in the flow of resources in r¢  terms to the
developing countries on a predictable, continuous and increasingly assured
basis.
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Industrial carrying capacity and the Lima target

Secretariat of UNID O

Introduction

In the present article, as a contribution to the analysis of the world’s
resource potential, a study is made of industrial carrying capacity, which may
be defined as the capacity of the earth’s resources to sustain the industrializa-
tion implied by the Lima target. Thus, the requirements for industrialization
are analysed below in terms of three important and limited resources: labour,
raw materials and energy. At the same time, consideration is given to the way
in which industrialization contributes to over-all economic growth and changes
the structure of economies.

In order to carry out an analysis of the demand for the important
resources and the extent to which, in the future, it can be met, it is necessary to
develop an economic scenario which provides a picture of the world’s economy
over the next few decades. Such a picture must not only include expectations
regarding the behaviour of significant economic variables but must also
incorporate the goals that have been espoused by the international community.
The scenario has been drawn up on the basis of the LIDC model,! and
incorporates the achievement of the Lima target in the year 2000. It is thus a
scenario of industrialization in which the developing countries meet the goal of
25 per cent of the world’s manufacturing production by the year 2000.

The following section contains an analysis of employment. By taking the
LIDO scenarioc and analysing its implications for employment in the regions
being considered here, it is possible tc assess the relative position of demand
and supply, given the population estimates available for the year in question.

The next section analyses the essential input of raw materials for
manufacturing. The analysis is carried out in terms of demand and supply for a
number of key minerals, using estimates of the world’s present and expected
resources of this kind, and incorporating the economic scenario.

The third section deals with the third resource necessary for industrializa-
tion, namely, energy. It analyses existing and expected future stocks of both
traditional and non-conventional energy supplies. It again bases its estimates of
future supply and demand on the LIDO scenario.

The worid employment potential?

In discussing the world employment potential, the question arises whether
the absorptive capacity of the economic system is sufficient to accommodate
the vastly increased labour forces of the future.

'This is the scenario for the Third United Nations Development Decade, described in the
preceding article.

IThroughout this section, the centrally planned economies of Asia are excluded.

19
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In order to be able to analyse the employment potential, two modifications
had to made to the original LIDO scenario.

First, while the original scenario distinguished the four economic sectors,
agriculture, mining, manufacturing and “others™, the data available on the
labour force permit disaggregation into three sectors only, namely, agriculture,
industry and services. Mining and manufacturing therefore had to be
condensed into one sector. Furthermore, the construction sector had to be
reallocated to the newly formed industry sector.?

Secondly, it was felt that, in view of the significant structural differences
involved, the developed countries should be split into market and centrally
planned economies. It was assumed that ihe historical growth differential
between these two subgroups of developed countries of approximately 2 per-
centage points would persist in the future. On the basis of this assumption,
the growth rates of GDP and the sectoral values added could then be
analytically determined for both subgroups.*

Tables | and 2 give the annual growth rates by economic sector and region
that were determined on the basis of the above modifications. The most
striking feature of the modifications is that, for the developing as well as the
developed countries, the service sector will now have the highest expansion
rate. This is primarily due to the inclusion of mining in industry, since the
mining sector in the original scenario is expected to grow only at a slow rate.

Table 1. Annual growth rates of GDP and sectoral value added, by
region /economic grouping, 1975-2000

(Percentage)

Region /economic grouping Agriculture industry Services Tots! GOP
Africa 261 7.05 7.C9 8.25
Asia 372 8.74 8.54 7.47
Latin America 450 8.01 862 8.03
Middle East 238 5.58 8.66 6.56
Total developing countries 3.60 7.48 8.42 739
Developed market economies 2.7¢ 2.88 357 3.26
Developed centraliy

planned economies 2.39 5N 5.30 5.26
Total developed countries 2.61 3.77 383 3.74

’This was done by applying the sectoral shares of the construction sector in the total GDP for
the base year of the scenario (1975) in each region to the projections as well. The assumption of
(limited) structural constancy seems to be justified, as an evaluation of cross-country and cross-
regional data yielded no convincing evidence of a stable relationship between the share of the
construction sector in total GDP and the level of economic development.

‘While the growth rates of GDP of the two subgroups can be determined straightforwardly
on the basis of the above assumption by a simple calculation involving logarithms, the sectoral
growth rates were determined in a second step iteraiively by an RAS procedure.
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Table 2. Annual growth rates of GDP and sectoral vaiue added, by

aggregated regions, 1975-2000
(Percentage)
Economic grouping Agriculture indusiry Se,vices Total GDP
Developing countries 3.60 7.46 8.42 7.39
Developed countries 261 377 3.83 3.74

The development of labour supply and regquirements
Productivity trends

The discussion of employment potential rests upon the labour-force
requirements that accompany economic development. These requirements are
determined by the corresponding development of labour productivity (output
per capita) in each sector and region. In order to be able to make appropriate
assumptions with regard to the development of labour productivity over a
period of time and its relationship to economic growth, the evolution of labour
productivity over the period 1960-1975, and subperiods thereof, was analysed.
Tables 3, 4 and 5 give the actual levels of iabour demand and its sectoral
distribution in 1960 and 1975 and the relationship of productivity to economic
growth for the period 1960-1975.

This analysis of growth rates and elasticities was supplemented by
econometric analyses of productivity development on the basis of cross-section
and time-series data. While the cross-section analyses did not yield useful
results (a failure that may be explained by the peculiarities of the available
sample), the time-series analyses for individual and especially for grouped
countries gave results that were strikingly similar to the values obtained above.
This correspondence between the results of the comparison ot various points of
time for all the regions and the time-series analysis of groups of countries in
cach region indicates that the results obtained—with the exception of the
service sector—are a good representation of actual developments.

Table 3. Assumed elasticities of productivity growth with respect to

value added, 1975-2000
Region Agriculture Industry Services
Africa 0.20 0.45 0.45
Asia 0.50 0.55 0.60
Latin America 0.70 0.50 0.50
Middle East 0.80 0.45 0.50
Total developing countries® 0.53 0.49 0.57

*mplicit elasticities calculated as the weighted average of the four regions.

-



22 Industry und Development: No. 6

The results of the foregoing analyses are applied in conjunction with the
modified LIDO scenario to assess the development of labour-force require-
ments by economic sectors and regions up to the year 2000. Table 3 gives the
elasticity values that were used for the developing regions.

For the material production sectors (agriculture and industry) in developed
countries, growth rates for labour productivity, rather than elasticities, were
specified. The major reason for this assumption was that in the future technical
progress could be expected to evolve autonomousiy in the developed countries.
In agriculture it was assumed that labour productivity in all developed
countries would increase at an annual rate of 4.5 per cent, and in industry at

Table 4. Development of the demand for labour, by economic sector
and by region /economic grouping

(Millions of persons)

Region /economic grouping Agriculture Industry Services Total
Africa

1960 83.1 8.0 142 1054

1975 1009 171 251 143.1

2000 168.9 436 64.4 276.9
Asia

1960 236.3 328 533 322.4

1975 294.1 53.0 85.4 432.4

2000 464 3 136.0 193.8 7941
Latin America

1960 335 140 22.4 70.0

1975 388 25.0 418 105.5

2000 540 65.5 1175 237.0
Middie East

1960 19.1 41 50 28.2

1975 210 7.4 98 38.1

2000 236 156 27.7 66.9
Total developing countries

1960 372.0 58.9 949 526.0

1975 4548 102.5 162.1 719.1

2000 710.8 260.7 403.4 13749
Deveiloped market economies

1960 510 101.3 116.3 268.5

1975 33.6 1134 174.6 3215

2000 215 109.0 258.6 389.1
Developed centraily

planned economies

1960 73.1 50.0 448 167.8

1975 50.7 81.5 61.9 194.0

2000 297 108.5 85.5 217
Total developed countries

1960 124.0 1513 161.1 436.4

1875 842 194.9 2364 515.5

2000 51.2 2155 3441 610.8
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Table 5. Development of the demand for labour, by economic sector
and by region /economic grouping: distribution by sector

(Percentage share)

Region /economic grouping Agriculture Industry Services
Africa

1960 78.8 7.6 135

1975 70.5 19 17.5

2000 61.0 15.7 23.2
Asia

1960 733 102 16.5

1975 68.0 123 19.8

2000 585 17.1 24 4
Latin America

1960 479 200 321

1975 36.8 2.7 39.6

2000 228 276 496
Middle East

1960 67.7 145 17.7

1975 55.1 194 25.7

2000 353 233 414
Developed market economies

1960 19.0 31.7 433

1975 105 35.2 543

2000 55 28.0 66.5

Developed centrally
planned economies

1960 435 298 26.7
1975 26.1 420 319
2000 134 48.0 38.6

3.5 per cent in the developed market economies and 4.5 per cent in the
developed centrally planned economies. On the other hand, productivity
growth in the service sector was considered to be primarily output-dependent,
with elasticities of 0.55 and 0.75 for the developed market and zentrally
planned economies, respectively.®

In general, the specified growth rates or elasticities are quite close to the
historical values. Since, in most cases, elasticities are used instead of growth
rates, the adjustment to increased levels of growth in developing countries was
taken into account, thus avoiding the errors that would arise from the use of
inconsistently specified growth rates. The elasticities of the service sector were
raised throughout in order to take account of the above-mentioned biases.*
Finally, it was assumed that the development of labour productivity would not

‘This is especially necessary, as the methodology of the original scenario (an input-output
approach) does not possess this implicit downward bias for the service sector, even when the
projection is made in constant 1975 prices.

*The above assumptions regarding clasticities and growth rates are based on an evaluation of
the historical values given above, the values of the intermediate periods between 1960 and 1975,
and the results of the supplementary analyses.
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come to a standstill, as some experiences might indicate. Given the rationaliza-
tion potential indicated by large intercountry productivity differentials in many
industries, and taking a not too pessimistic view of future investments and
innovations, the above assumption seems to be justified.

Labour supply and requirements up to the year 2000

The economic growth implied by the achievement of the Lima target will
therefore yield, by the year 2000, the labour requirements shown in table 4 and
in the figure below. Table 5 gives the changes in the sectoral distribution of the
labour force according to this development pattern.

The labour supply projections for the year 2000 were taken from
International Labour Office sources. The projected labour supply for the year
2000 is 273.4 million in Africa, 767.5 million in Asia, 207.3 million in Latin
America and 75.3 million in the Middle East. In the developed market
economies it is 391.3 million and in the developed centrally planned economies
217.0 million. As shown in table 6, this gives 1,323.5 million in the developing
and 597.7 million in the developed countries. Available supply is matched, and
even marginally exceeded, by requirements (51.4 million—or 3.9 per cent—
excess demand for the developing countries and 13.1 million—or 2.2 per
cent—excess demand for the developed countries).

The major result is that, given the implied high economic growth rates, the
labour force will be absorbed by the economic system by the year 2000, that is,

Development of the demand for labour, by economic sector and region, 1960, 1975 and 2000
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Table 6. Population and the supply of labour

Population Labour force Participation rate

Economic grouping (millionsj (millions) (percentage)
Developing countries®

1975 2015.8° 719.1° 35.7

2000 3 668.3° 132359 36.1
Developed countries

1975 112210 5155° 459

2000 1 305.1°¢ 597.79 458
Total

1975 3137.9° 12346° 39.3

2000 4 973.4¢ 1921.2¢ 38.6

%Excluding the centrally planned economies of Asia.
bEstimates.

“Population projection by the United Nations.

9LO labour-force projections for the year 2000.

the increase in employment opportunities will be sufficient to provide work for
the rapidly growing labour forces, especially those of the third world. The over-
all conclusion can nevertheless still be drawn, that the application of
historically plausible relationships concerning productivity development to this
scenario of an admittedly accelerated economic growth leads to a surprisingly
well-balanced picture for the year 2000.

The adequacy of non-fuel minerals

The recent debate on the adequacy of the world’s endowment of non-fuel
mineral resources for future growth and economic development was initiated
by the first Club of Rome study, The Limits to Growth, according to which
mineral resources would be totally depleted within the next century. While it is
generally agreed that there is no immediate danger of resources being
exhausted, there are two oppesing views on the long-term perspectives. The
first one holds that mineral resources are very limited and that unchecked
economic growth would imply total depletion in the near future; consequently,
the world economy, because of shortages and rising costs of minerals, would
soon come to a halt. The more optimistic position, on the contrary, assumes
that new discoveries, techniclogical progress both in mining and manufacturing
and changing economic conditions would continue to provide sufficient mineral
supplies for the world’s economy.

An assessment is made below of the future demand and supply conditions
of the most important non-fuel minerals, namely aluminium, copper, iron, lead,
nickel, tin and zinc; the results are then compared with the demand implied by
the Lima target. All of these minerals arc metals, and taken together they
account both in value and physical quantity for by far the largest portion of the
world’s total non-fuel mineral production or consumption.
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The concepts of reserves and resources

There are two common concepts of the availability of minerals: reserves
and resources. On the one hand, G. Govett and M. Govett define reserves as
the quantity of ore available in the ground which is exploitable under present
economic and technical conditions [1]. Generally, these 1dentified reserves—
which include measured, indicated and inferred reserves—are expressed in
mineral (metal) content, which is computed on the basis of the measured or
estimated average grade cf the identified deposits. By its very nature this
definition is dynamic. As new deposits are identified, and as changes in mining
technology and economic conditions make hitherto sub-economic deposits
economically exploitable, the reserve figures can be expected to rise.

Furthermore, since mining companies often try to maintain a constant
ratio of reserves to production of 25 or even higher, depending on the number
of years that may be considered a convenient lead time to bring new deposits
into production, reserves in many instances tend simply to grow in line with
annual production [2]. Thus, the current reserve figures can certainly not be
taken as indicators of future availability; they serve, rather, as a measure of the
amount of minerals that can be mined without the need for increased mineral
prices or major technological breakthroughs. They constitute the potential
supply of minerals, the “real” cost of which will be no higher than it is today.

On the other hand, as noted by Radetzki, “Resources, as a concept,
include reserves at one end of the scale and grades, down to the finite limit of
an element represented by the average amount present in the rock of a region
(including offshore areas and the oceans)’ [3]. The total of resources consists of
reserves, currently known deposits which are not exploitable for economic
and/or technical reasons, and finally the currently unknown deposits,
composed of hypothetical resources in known districts and speculative
resources in unknown districts. Again, as with reserves, these resource estimates
are not to be thought of as an inventory of ultimately recoverable amounts of
minerals, for they are themselves of a dynamic nature. Estimates of resources
are generally based upon geological knowledge and hypotheses (according to
geological similarities and other criteria), on the one hand, and reasonable
assumptions about the least mineable grades of various minerals, on the other.

Thus, most of the resource estimates are in one way or another the result
of past exploration activities and an evaluation of technical possibilities, the
totals being arrived at by summing up the available estimates of known and
likely resources of individual deposits, regions etc. As they account only
partially for still undiscovered resources, the estimates tend to be rather
conservative and to underestimate the amounts of minerals that will be
available in the long run [1].

The development of reserves and resources

Tables 7 and 8 give a survey of the current knowledge of reserves and
resources of the seven meals, from which it can be seen that reserves increased
rapidly, at annual rates that were in general comparable to the growth rates of
production or consumption. That the supply of minerals has up to now been
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Table 7. Development of estimated world mineral reserves?
(Millions of tons)

Year Aluminium  Copper iron Lead Nickel Tin 2inc
1947 /48° 1 400 100 19 000¢ 40 . 6 70
1950 505 210 61 000
1968° 1060 200 80 000 86 67 45 112
1973/ 3270 335 88 000 130 42 43 120
19747 3480 408 90 600
19749 3480 408 91 000 150 54 10 236
1976" 5600 503 103 000 136 60 10 166

31dentified resources. economically recoverable at current prices. using current technology.

bG. J. S. Govett and M. H. Govett, “The concept and measurement of mineral re~~-ves and
resources”, Resources Policy. September 1974.

CExciuding the Union of Soviet Socialist Republics. which accounts for cver two fifths of the
world’s reserves.

dM. Radetzki, “Will the longer-run global supply of industrial minerals be adequate? A case study
of iron, aluminium and copper”. in Economic Growth and Resources, vol. 3, Natural Resources,
Ch. Bliss and M. Boserup, eds. (London, 1980).

eL. L. Fishman and H. H. Landsbergn. “Adequacy of nonfuel minerals and forest resources”. in
Population Resources and the Environment. R. G. Ridker. ed.. Research Reports of the Commission on
Popuiation Growth and the American Future, vol. 3 {(Washington, 1972).

1. Rajamaran, “"Non-renewable resources, a review of long-term projections”, Futures, June 1976.

9K. J. Walker, “"Materials consumption impiications of a fully industrialized world”, Resources
Policy, December 1979.

hEntering the 21st Century: Global 2000 Report (Washington, D.C.. Government Printing Office,
1980).

Table 8. Estimates of world mineral resources? ©
(Millions of tons)

Source
United States
Rajamaran Radetzki Walker Government®
Minerai (1973) (1974) (1974) (1977)
Aluminium? - 6310 5720 8 000
Copper 1335° 1450 1 860 2 220/
Iron 230000 195 000 195 000 236 0009
Lead 1685 - ... 1 370
Nickel” 105 . 112 157
Tin 37 L. 21 37
Zinc 5090 o 1506 4160

4Resources include reserves (identified and recoverable resources), other identified resources
and undiscovered (unidentified) resources (hypothetical in known districts and speculative in unknown
districts).

®The estimates are shown according to the source. The year in parentheses indicates the year for
which the estimate was made.

CEntering the 21st Century: Global 2000 Report (Washington, D.C.. Government Printing Office,
1980).

dFigures are for bauxite only. If clays are included, resources are considered to be abundant.
®Excluding deep-sea nodules.

’Including 690 million tons of copper from deep-sea nodulas.

9iron ores with an iron content of 26 per cent and over.

"Excluding undiscovered resources and deep-sea nodules.
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sufficient, and that there are no signs of imminent shortages. can be
demonstrated not only by analysing physical quantities but also by studying the
development of prices and costs. Even granting an imperfect functioning of the
markets, due to lack of foresight and other factors, increased scarcity would
eventually have to lead to rising costs and prices for these materials. This
question has been analysed, and the conclusion is generally that the costs and
prices of almost all extractive output have in the long run been falling and that,
in the more recent past, this fall has either continued, albeit at a slower pace, or
has even come to a balt.

To sum up, there has been very little evidence until now of any critical
shortage of mineral supplies. On the contrary, estimated reserves have been
steadily increasing; the ratio of reserves to production has in most cases at least
been maintained, and the economic indicators (costs and prices) have given no
clear signal of imminent shortages.

Because of their importance, aluminium, copper and iron were analysed
within the LIDO model scenrario up to the year 2000 in a regional
disaggregation (market and centrally planned economies, both developed and
developing), whereas for the other metals only the world totals were studied.
Table 9 gives the assumed elasticities between consumption and GDP for
aluminium, copper and iron, and thus the implied annual growth rates for
consumption by region.” The given values correspond, by and large, to
historical values since the mid-1960s. For the other minerals, the elasticity
assumptions (again corresponding to historical values) concerning the relation
between the world’s total consumption and the growth of world gross product
are as follows:? lead, 0.5; nickel, 0.9; tin, 0.3 and zinc, 0.6. Table 10 gives the
development of consumption of the seven selected non-fuel minerals, deter-
mined on the basis of the above assumptions, in the context of the Lima

Table 9. Assumed elasticities with respect to economic growth and
corresponding annual growth rates of mineral consumption in the
Lima scenario for the period 1975-2000

Developed countries Developing countries
Centrally Centrally
Market planned Market planned
economies economies economies economies
Elas- Growthrate Elas- Growth rate Elas- Growth rate Elas- Growth rate
Mineral ticity (percentage) ticity (percentage) licity (percentage) ticily (percentage)
Aluminium 1.25 4.1 1.00 53 1.50 111 .. 10.2
Copper 0.40 1.3 0.90 50 1.40 10.3 S 9.0
Iron 0.40 1.3 0.70 37 1.15 8.5 - 7.3

"The centrally planned developing economies were not included in the LIDO scenario and it
. . therefore had to be assumed that the historical rates of growth of consumption vrould continue up
, 1o the year 2000.

*World GDP is assumed to grow at an annual rate of 4.5 per cent between 1975 and 2000.
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Table 10. Development of world mineral consumption from 1975 to 2000

(Millions of tons)

Developed countries Developing countries
Centrally Centrally
Market planned Market planned World as

Mineral aconomies @CONOMIies  economies economies a whole
Aluminium

1975% 9.3 25 0.9 03 13.0

2000: Lima scenario 30.0 9.0 125 3.4 549

2000: Global 2000 Report® ... 433
Copper

19752 55 1.8 0.5 0.3 8.1

2000: Lima scenario 76 5.7 58 2.6 17

2000: Global 2000 Report® e - ... - 16.0
Iron¢

19752 419 191 31 31 672 (523)

2000: Lima scenario 579 472 238 179 1468 (1 121)

2000: Global 2000 Report® e .. . ...{(1031)
Lead

19752 4.2

2000: Lima scenario - . - . 7.3

2000: Global 2000 Report? .. .. .. .. 7.8
Nickel

1975? 0.65

2000: Lima scenario ... - - - 1.58

2000: Global 2000 Report - o - . 1.40
Tin

19752 0.23

2000: Lima scenario e o - L. 0.33

2000: Global 2000 Report® ... .. . . 0.39
Zinc

19753 5.6

2000: Lima scenario . - .. . 10.9

2000: Global 2000 Report® . o . . 13.2

2Average consumption, 1974-1976.

bprojections according to the 1976 consumption figures and growth rates given in Entering the
21st Ceniury. Global 2000 Repr.rt (Washington, D.C., Government Printing Office, 1980).

“Production of crude steel. Corresponding iron ore raguirements in parentheses. It is assumed
that the ratio of iron <:2 10 crude steel wil! i change.

dProiections according to the 1976 requi-ements of iron ore given in Statistical Yearbook, various
issuas, and growth rates as given in Entering the 218t Century. Global 2000 Report.
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scenario.” For purposes of comparison, alternative projections corresponding
to the figures in the United States Government report Entering the 2Ist
Century: Global 2000 Report [4] and the recent major analyses of the future
development of mineral demand and supply are also given in table 10.'° The
Lima scenario is a normative one, analysing the effects of accelerated
industrialization, while the Global 2000 Report represents an attempt to project
the likely developments.

Table 11 illustrates the implications of these two development paths for the
use of currently known economically recoverable reserves. Cumulative con-
sumption until the year 2000 and the current reserves which will have been used

Table 11. Cumulative consumption of minerals and depletion of

reserves
Cumulative Year reserves
World cumulative consumption will be
consumption in relation to exhausted with
until 2000 current raservas  1975-2000 growth

Mineral {millions of tons) (percentage) in consumption
Aluminium

Lima scenaric 632 13 2032

Global 2000 Report 746 133 2039
Copper

Lima scenario 327 65.0 2007

Global 2000 Report 293 58.3 2011
iron

Lima scenario 18 900 18.3 2039

Globa/ 2000 Report 17 800 173 2042
Lead

Lima scenario 140 93.3 2001

Global 2700 Report 132 88.0 2002
Nickel

Lima scenario 26 43.3 2016

Jlobal 2000 Report 24 40.0 2019
Tin

Lima scenario 6.9 69.0 2009

Global 2000 Report 74 74.0 2006
Zinc

Lima scenario 199 843 2003

Global 2000 Report 225 95.3 2001

*The starting values are average 1974-1976 consumption figures instead of the 1975 figures, to
account for the fact that in 1975 metal production and consumption were extraordinarily low,
because of the sharp fall in economic activity in 1975. In the case of iron, crude steel production
was used instead of iron consumption. These figures then have to be converted into demand for
iron ore, which, because of recycling in the iron and steel industry, will be considerably lower. The
data for both the statistical analysis of past development and the starting values were taken from a
UNIDO survey of mineral production and consumption.

“For the Global 2000 Repori, the projections were not directly available, but had to be
reconstructed from the current consumntion figures and the expected growth rates given in that
report. Some discrepancies result, as the base-year datec of the projections do not always
correspond, but in general the correlation seems to be rather good. The base year fu: the Global
2000 Repor: is 1976,
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by then are given for both projections. In addition, the date when the currently
known reserves would be exhausted if the 1975-2000 growth in consumption
were to continue is also calculated.

The uniform resuit of the foregoing is that none of the currently known
reserves wili be exhausted by the year 2000. Thus, even on the most extreme
assumption that technological development will come to a standstill and that
no new discoveries will be made, current reserves are adequate to meet the
demand for minerals even in the case of a relatively high-growth industrializa-
tion scenario. Comforting as this result might at first seem, the fact remains
that a further continuation of the trends up to the yecar 2000 would lead to the
exhaustion of reserves within sometimes surprisingly short periods after the
year 2000.

Conclusions and further outlook

While it is certainly disquieting tc learn that the current knowledge of
mineral reserves and resources seems to give no immediate assurance of the
adequacy of mineral supplies in the long run, potential supplies are nevertheless
still sufficient to sustain even an accelerated industrialization for quite a long
period. A more detailed analysis of important non-fuel minerals. where
shortages seem to be most likely to occur in the next century, shows that
potential supplies can be expected to suffice for a considerable time to come,
either because alternative sources have been found or because improvements
have been made in mining technology.

The energy dimension

While the limitations of the world’s energy resources had already been
known in principle, the energy crisis of 1973 appreciably increased the general
awareness that a world energy problem existed. 3ince then, the long-term
perspectives of world energy demand and supply have been analysed in a large
number of studies, such as those by the International Institute of Applied
Systems Amnalysis, the World Energy Conference and the Workshop on
Alternative Energy Sources, and the variance among these projections
(especially after the year 2000) is large. The differences stem mostly f 'm
varying assumptions regarding economic growth on the one hand and the
refationship of energy consumption and economic activity (commonly measured
by an elasticity) on the other. For this reason, a separate analysis was made of
the energy implications of the Lima scenario.

For the period 1975-2000, the development of primary energy require-
ments was studied separately for commercial and non-commercial energy for
the four regions. The development of commercial energy was evaluated by
elasticities, whereas for the development of non-commercial energy, Frisch’s
projections for developing countries were taken [5]."

"For the developed market economics, the elasticity decreases from 0.87 (1975-1980) to 0.82
(1980-1990) and to 0.70 (1990-2000). The corresponding values for the centrally planned
developed economies are 0.80, 0.77 and 0.70, whereas for the developing market economies 1.15,
1.05 and 0.85 have been assumed. It is assumed in Frisch's projections that non-commercial energy
will remain corstant in the developed countries.
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On the basis of these assumptions, primary energy consumption will
increase from 6,700 milhor tons of oil equivalent (mtoe) in 1975 tc 16,740 mtoe
by the year 2000. These would rank high compared with the other projections,
the main reason for the difference being the higher economic growth rates
necessary in the LIDO scenario for the Lima target to be attained, though the
elasticities fall within the commonly accepted range {see table 12).

Table 12. Primary energy requirements, by regiuvn

(Millions of tons of oil equivaient}

Developed countries Developing countries
Centrally Cenirally

Market planned Market planned World as

Year economies economies economies economies a whole
1975

Commercial energy? 3580 1395 650 435 6 060

Non-commercial energy® 50 5 455 130 640

Total 3630 1400 1105 565 6700
2000

Total® 6715 3 540 4 425 2 060 16 740

qWorld Energy Supplies 1973-1978 {United Nations publication, Sales No. 79.XVIi.13).

by R. Frisch, Third World Energy Horizons, 2000-2020, Monograph submitted to the Worid
Energy Conference held at Munich from 8 to 12 September 1980.

SLima growth scenario.

Turning to the question whether these energy requirements can be met
from currently known or possible energy sources, the distinction must again
be made between reserves and resources. Tables 13 and 14 give the currently
available reserves and the resource estimates respectively. With these figures,
some tentative conclusions can be drawn regarding the availability of energy.
But, it must also be remembered that the definition of reserves implies not orly
technological but also economic criteria and the figures for most reserves of
energy will therefore display certain dynamics when energy prices rise.

Taking only the non-renewable energy sources (that is, excluding the
renewable resources, such as hydropower or biomass conversion), energy
requiremen:s could, at least in principle, be met beyond the year 2000 by the
known proved recoverable reserves. Even if the implications—such as high
rates cf coal liquefaction and the rapid expansion of nuclear power—are
drastic, this result is still remarkable for two reasons. First, hydropower and
other renewable energy sources would lengthen this span even further;
secondly, no allowance has yet been made for the introduction of breeder
reactors.

Yet, optimistic as this picture may be, it hides some serious constraints to
further development. Implicitly it has been assumed that the different energy
sources are to a large degree replaceable, and, probably much more seriously,
that appropriate measures are being taken to produce the required supplies.




N T ——— T

Industrial cerrving capacity and the Lima target 33

Table 13. Estimated energy reserves

(Billions of tons of oil equive 2nt)

Proved recoverable Recoverable additional

Energy resource reserves resources
Conventional oil? Q0 230
Unconventional oil

Tar sands 40 76

Qil shale 46 293
Natural gas 63 163
Coal

Hard coal 325 246°

Brown coal /lignite 140 158°
Uranium® 43 59

Total 747 1225

Source: Federal Institute for Geosciences and Naturai Resources, Survey of Energy Resources

{Hannover, 1980). submitted to the World Energy Conference held at Munich from 8 to 12 September
1980.

2|ncluding estimated proved recoverable reserves and estimated recoverable additional resources
of natural gas liquids.

bAssuming that only 6 per cent of the additional reserves in place are recoverable, which is in fact
slightly below the current average of 6.2 per cent.

CFor a uranium price of up to $130 per kilogram, where uranium is used in light water reactors.

Table 14. Estimated energy resources

(Billions of tons of oil equivalent)

Currently
Technically economically
Estimated recoverable recoverable
Energy resource resources resources resources
Conventional oil 700 ‘ 290 90
Unconventional oil
Tar sands 350 1
Oil shale 490 ] 520 70
Natural gas 280 | 210 70
Coal ‘
Hard coal 5600 1
Brown coal /lignite 1400 ] 840 420
Uranium used for ‘
Light water reactors .. ‘ 170 80
Breeder reactors ce ‘ 10 500 4 550
Total : 12 530 5280
‘ 2 030 730°
Source: Mobil Oil AG, Federal Republic of Germany (1979). '
#gxcluding breeder reactors. '
—_— =




34 Indus*ry and Development: No. 6

This implies, inter alia, a drastic shift in the type of energy used. Most of all, it
implies that substitutes must be found for conventional crude oil. According to
an unpublished UNIDO study on the dimensions of energy requirements and
the Lima target, realistic estimates show that, given the current structure of
energy consumption, the supply of conventional crude oil will be insufficient to
meet demand after 1995.

There is thus both the urgent necessity for, and the possibility of, adopting
the so-calied “‘replacement fuel’ strategy. Even for the projection period, it will
be absolutely necessary on the one hand to shift the current fuel basis to new
fuels such as unconventional crudes, coal and nuclear power, and on the other
hand to promote energy conservation and the development of renewable
resources.

Summary and conclusion

In this article, a study has been made of industrial carrying capacity in
three major areas—labour, natural resources and energy—to assess their
availability and the extent to which supply can meet the demand implied by the
achievement of the Lima target by the year 2000. The analyses were based on a
normative development scenario of the implications of the Lima target, derived
from the LIDO model.

The chief findings of the study are set out below.

Firsi, an analysis of the development of labour productivity and the
world’s employment potential using relatively high growth rates of labour
productivity based upon historical developments since 1960 shows that, in
principle, the rapidly increasing labour force could be productively employed.

Secondly, an examination of seven important non-fuel minerals reveals
that, even with very high rates of consumption growth, resources will not be
exhausted. There is sufficient time to develop further (alternative) mineral
resources, which could sustain the world’s economy at high levels of mineral
consumption for a very long time.

Thirdly, the energy supply potential of the world is sufficient to sustain the
levels of energy demand that are generated by the higher rates of economic
growth and development implied under the LIDO scenario. The crucial
problem is that a temporary bottle-neck will be created in the early 1990s owing
to inadequate supplies of conventional crude oil. This means that the developed
countries should adopt policies to conserve energy (and especially crude oil),
that the developing countries—where the potential for energy conservation is
very limited—should be given preferential access to the world’s stock of crude
oil, and that the industrializing countries should make a major financial
commitment to the further development of replacement fuels. For t*: longer-
term transition to a new pattern of energy demand and supply, however,
sufficient quantities of coal, non-conventional oil and nuclear energy are
available.

Thus, it may be concluded that neither economic nor possible physical
constraints need present insurmountable barriers to further global devel-
opment. It has not been possible to include all the possibly relevant
interrelations and linkages in this exercise. A notable omission is the relation
between the environment and human (economic) activity.
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Even the inclusion of additional factors need not alter the conclusion
reached regarding industnial carrying capacity. Insufficient international co-
operation and collective action to tackle the common problems of the world
would, however, increase the uncertainty about the future, particularly for the
developing countries.
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The UNITAD project: a world model to explore

institutional changes over the long run
UNITAD team*

Introduction—the setting of the study

This article presents some preliminary results of the UNITAD project,
initiated in 1978 at the request of the Task Force on Long-term Development
Objectives of the Administrative Committee on Co-ordination (ACC).
Financed by a special fund, the project was carried out jointly by the United
Nations Conference on Trade and Development (UNCTAD) and UNIDO and
sponsored by the Department of International Economic and Social Affairs of
the United Nations Secretariat. The first phase of the UNITAD model was
completed at the end of 1980 and UNIDO is developing the model further and
elaborating development scenarios. The purpose of the project was to explore
with an analytical tool—the UNITAD system of models—the effect of
alternative development strategies on the prospects of various regions of the
world economy, especially in the areas of industrialization, trade and growth.
More generally, the project was meant to contribute to an understanding of the
structural transformations that would be necessary in North-South relations and
within the domestic sector of developed and developing countries in order to
obtain a more equitable system of international economic relations.

The scope of the model has been broadened so as to include some crucial
long-term aspects of development. Indeed, because of the generally acknow-
ledged failure of traditional development policies, the poor performance of
most developing countries and the persistence of and increase in the most
evident forms of poverty, both development thinking and modelling are now
focused on a wide range of issues.! These issues include the relation between
income distribution and growth; the mobilization of productive resources such
as labour, land and knowledge, which too often remain grossly under-used; and
the balanced growth of the economy, in which agriculture and industry reinforce
one another through a progressive expansion of their absorptive capacity. An
eloquent echo of the importance of sucn issues is also found in the
International Development Strategy for the Third United Nations Development
Decade (General Assembly resolution 35/56, annex).

Simultaneously, the changes that have occurred in recent years call for new
approaches and solutions, even when dealing with iraditional problems such as
those relating to trade and industrialization. For instance, the now widely shared
awareness of the fact that the developing countries cannot expand indefinitely

*The UNITAD team was responsible for the conduct of a joint UNIDO/UNCTAD project
an global modelling, partly financed by special voluntary contributions. The team was composed of
A. Duval (UNCTAD consultant) and two members of the UNCTAD secretariat.

'For relatively recent reviews of global models, see Cole [1] and Richards {2]. See also Gupta
and others (3], Leontief and others [4] and Hopkins and van der Hoeven [5).
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on the basis of the growth of the export markets of the more advanced nations
(which seem to have entered a long period of stagnation) has given a more
realistic foundation to policies of collective self-reliance. Very often. however,
the implications of increased economic co-operation among developing
countries have remained largely unexplored [6], partly owing to the limited
capability of most existing global models to handle such issues. Little
information, even of a very general nature, is to be had on the real chances or
limitations of policies designed to bring about substantial changes in world
industry and in the direction and structure of world trade. Thus. if these
problems are to be tackled quantitatively, they have to be given definite shape
and new tools have to be devised to deal with them.

Similarly, although the concept of appropnate technology has recently
gained wide currency, the real scope for its application, as well as its
implications in terms of trade, growth and over-all development, have seldom
been explored systematically by means of global models. Here too, new
concepts, approaches and information need to be developed if this important
aspect of development policies is to be thoroughly analysed.

Lastly, as far as is known, there has been little attempt to examine the
relative importance and the interactions of policy issues and decisions
concerning the so-called *‘external sector™ (trade, capital flcws, aid etc.) on the
one hand, and the ‘‘domestic sector’” on the other. Admittedly, theoretical
elaboration in this area is still lagging behind, but in reality the external and the
domestic sectors interact very closely. and to restrict the analysis to the
functioning of only one of the two would be very misleading indeed. The
UNITAD project was therefore required to examine the relative efficiency of
domestic versus ipternational policies in attaining given developing targets.

To explore these broad issues, even in a rudimentary way, it was felt that a
semi-disaggregated world and economy-wide model was necessary, guaran-
teeing the consistency of all aggregates. The model specification should also
explicitly include variables that represent or approximate the new issues and
permit an innovative approach to the old ones.

The efforts made in this direction are described in chapter I below, which
deals with the structure and functioning of the model. The model itself is now
reasonably complete and can be used for simulation purposes, but it is still far
from being a finished piece of work. Its structure, for instance, could be further
refined and some of the initial estimates could be improved. Nevertheless, the
results obtained with the model as it stands already appear to provide some
interesting insights into the problems of industrialization, trade and potential
growth over the next two decades. Chapter II shows the results of the simu-
lation of two scenarios and the summary and conclusions follow in chapter I11.

I. Structure of the model
A. Selection of the structure

The model and its working properties are described in sections B and C
below and in the annex.? The present section illustrates the main methodo-
logical features of the model that it was thought would capture the policy issues

*For a complete set of the equations used, see UNIDO {7].
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spelled out in the introduction while keeping the econometric estimation and
computer work within manageable limits.

Any moAel’s specification is influenced by its purpose, the availability of
data and exsting methodologies. The main distinction usuaily drawn for
growth models is between the demand-driven and supply-dniven types. The latter
tvpe explains grewth mostly in terms of the existing stock of production factors
and is generally better suited to longer-term models, especially in the case of
developing _economies afflicted by severe supply constraints and market
rigidities. Demand-driven models, such as those belonging to the Keynesian
family, are more suitable for explaining short-term and medium-term fluctua-
tions of economies with large idle capacity and few supply constraints. This
then, was the first choice to be made.

Although the UNITAD approach combines aspects of both types of
model, the UNITAD system could be described as a supply-constrained model
in the sense that the stock of production factors (including those transferred
from abroad) does limit the assessment of the growth potential of the economy.
The multisectoral nature of the model, on the other hand, allows the structure
of final demand to be explicitly introduced so that an alteration in its
composition (because, for instance, of changes in consumer preferences, of
technologically induced changes in investment or of changes in export demand)
affects the level of gross national product (GNP). Hence, it can be said that, for
a given stock of production factors, the structure of demand influences not only
the composition but also the level of output.

A second choice, which was strongly influenced by the time horizon of the
model (i.e. from 1980 to 1990 and 2000), had tc be made between simulation
and forecasting models. The distinction between the two is often a matter of
degree rather than of kind. Two main features differentiate them, however, i.e.
the degree of openness of the system and the interpretation of the results.
Forecasting models generally have a limited number of exogenous variables
(which are controlled by the policy-maker or relate to the external environ-
ment), and a dominant endogenous structure made up of sets of econometric
equations with coefficients implicitly embodying past and current economic
structures. Any forecast based on such models is made on the assumption that
the underlying economic structures will take their trend values as compared
with the estimation period. Under such strong hypotheses, the results of the
model can then be interpreted as the expected future (a forecast). Besides the
futility of any attempt to forecast the long-term future, the rigidiiy of the
parametric structures of such models does not, for instance. permit a
simulation or generation of new industrial structures, consumption patterns or
institutional changes that would differ sharply from observed trends. Given the
policy ciientation of the project, preference was therefore given to simulation
models, which are less deterministic and where a higher number of exogenous
variables permits the modeller to analyse the effects and implications of
structural and institutional changes.

For example, a simulation of economic co-operation among developing
countries reqnires the trade shares among developing countries to take certain
values, while a simulation of appropriate technology requires the technical
coefficients to deviate from existing trends. In this respect, the model is
definitely more open-ended. Admittedly, this can make the manipulation of the
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model more difficult; the problems can be overcome, however, with the help of
information derived from external data, relationships or even partial models
outside the main system, to project the range of the exogenous variables, as
weil as an appropriate sensitivity analysis. Obviously, the results of the
simulation should be interpreted as conditional projections. They give the
direction and the magnitude of change, subject to the projected values of
exogenous values, i.e. with the margin of uncertainty that is imposed, at any
rate, by the long-term horizon. )

A related problem was that of choosing between a model which would
reproduce the year-to-year evolution of the world economic system with all the
interactions of real, monetary and financial variables, and a model which
would yield a range of consistent structural targets for a final and, perhaps, a
few intermediate years. It is clear that, ideally, policy-makers should have both
a vision of long-term structural changes and a development path indicating
how to attain such targets. It is common knowledge, however, that it is most
difficult, if indeed at all possible, to combine the two approaches in one and the
same model. Indeed, although forecasting models which allow for limited
structural modifications in the economic system are normally suitable for
indicating a development path for the next few years, they should still be used
with caution when one or several institutional or structural changes are taking
place. This is because of the considerable uncertainty that is likely during the
“*gestation period” of such changes. For instance, it may take anything from
five to ten years for the ecoromy to adjust itself to the establishment of a new
economic grouping. Past behaviour relations can not really ve used to forecast
the dynamics of such a process.

These arguments therefore call for a true ““long-term™ model, which would
not focus on the yearly fluctuations but would picture the direction of change
and attempt to describe the economic system beyond the maturation period. A
model such as the UNITAD system does not provide year-to-year solutions and
it computes directly the resuits for the target years 1990 and 2000. Intermediate
results for five-year intervals could be introduced if deemed necessary. For the
periods included between two bench-mark years, the model assumes that stock
variables grow according to a flexible exogenous time path (arithmetic,
exponential etc.). From a formal point of view, the model may be considered to
be primarily static. The opposition between static and dynamic, however, can
be misleading in such a context. For what is more dynamic, a model based on
an assumption of rigid economic structures or a model generating new
structures or simulating the impact of institutional changes?

The third choice to be made was between a gap- and a general equilibrium-
type model. In other words, should the model be designed so that it would
automatically achieve equilibrium on the commodity and factor markets,
domestically and internationally, through the operation of market-clearing
prices, or should it draw the attention of the policy-makers to the potentiai
disequilibria (or gaps) that the world economy might face over the next 10-20
years? The former would imply an assumption of perfect competition and
transparency on all markets, as well as observed conditions of quasi-
equilibrium on the same markets. Prices, in such a context, would represent
indicators of relative scarcities providing rational signals for policy decisions
and aliocation of resources. The assumption of perfect competition, however,
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strongly contrasts with the situation observed in several markets, where
monopoly, monopsony, oligopoly, cartelization, regulation and semi-feudal
conditions are frequently found. Phenomena such as unemployment and
underutilization of land and capital, not to mention large payment deficits and
inflation, are eloquent manifestations of structural disequilibria and economic
disorder; similarly. the price behaviour of several commodities and/or factors
reveals, on closer scrutiny, the strong influence of existing power relations.
Furthermore, even if conditions of perfect competition did actually exist, a last
question, rarely dealt with in the description of models, should be raised
regarding methodology, namely, the aggregation problem; for example, to what
extent can ‘‘prices” of large baskets of commodities in a semi-aggregated model
be treated as prices of a micro-economic nature, disregarding the changes in the
composition of the basket?

Despite some interesting recent contributions [8, 9]. however, a generally
accepted over-all disequilibrium theorv does not vet exist. The decision was
therefore taken to design the system so as to ensure equilibrium on the
commodity markets, while generating gaps on the investmen'-savings side, oxn
the trade side and on the labour and land market. The first two gaps are
equalized by the solution procedure, so that, when the growth rate of a region
is fixed as a target, the model generates three main gaps: the investment-savings
gap (equal ex post to the balance of current payments), the labour gap and the
land gap. If on the other hand, one of the gaps is fixed, the model generates the
growth rate and the other two gaps. The role played by prices in such a context
is necessarily different from that played in a general equilibrium-type model.
While the index prices of labour and capital are assumed exogenously, sectoral,
consumption and export price indexes are generated through the Leontief
relation and the associated consumption and export converters. The export
prices of agricultural products, raw material and energy include, besides the
cost-component, an exogenously given price differential reflecting market
tensions. Import prices are the weighted average of the partner’s export prices.
Relative prices influence household decisions in the allocation of their
consumption expenditure among different categories of goods and services.
Similarly, the ratio between import and domestic prices contributes to the
regulation of import levels.

B. Description of the model

From the outset, the sponsoring agencies of the project made it clear that
the model should provide a bird’s-eye view of the world system while remaining
of a manageable size from a numerical and heuristic point of view. At the same
time, despite its global scope, the model was required to display the minimum
degree of detail necessary for identifying and dealing with the policy issues, and
the associated variables, towards which the system is geared. The present
section describes the choices made in this area.

The system covers 11 regions (five developed, six developing), broken
down as follows: North America; Western Europe; centrally planned economies
of Europe; Japan; other developed countries; Latin America; Tropical Africa;
North Africa and West Asia; South Asia; East and South-East Asia; and
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centrally planned economies of Asia.} As is clear, the basis of the disaggrega-
tion adopted is, to a degree, geographical vicinity. It should be noted, in this
connection, that in most cases neighbouring countries have similar economic
struct:res and share to a large extent similar economic and social problems;
hence, the geographical approach overlaps in many cases with other ap-
proaches. Geographical vicinity, furthermore, was selected from the outset in
order to provide a framework for the simulation of economic co-operation
among neighbouring countries. This strongly contrasts the UNITAD system
with other world models, in which countries are grouped according to their per
capita GDP level, or other economic criteria, that is, a structure implying a
specific linkage to the world system, better fitted to picture North-South than
South-South relations.*

Three different specifications of regional models have been built for
developing market economies, developed market economies and European
centrally planned economies, respectively. The three types of models, however,
have several common features, besides adopting to a very large extent the same
production, consumption and trade breakdown. Owing to the lack of available
information, the model of the centrally planned economies of Asia has been
considerably simplified and it plays a passive role in the system.® It contributes
trade and financial flows to the international module but there is no feedback
of the world economy to the regional economy.

The 11 regional models are interconnected through a trade module and a
financial flows module. The former includes seven bilateral trade matrices, each
of which corresponds to a specific traded commodity group, and a pool of
services. All traded goods and services are subdivided exhaustively into the
following categories: agricultural products, other ra. - materials, energy,
intermediary products, consumer non-durables, equipment goods, consumer
durables and services. The financial flows module includes four pools, official
development assistance (ODA), non-concessional capital flows (including direct
private investment), interest payments (including profit repatriation) and
migrant remittances. Each regional model generates the import requirements as
well as, when applicable, the outflows of ODA, capital movements, migrant
remittances and interest payments which are associated with the pattern of
growth simulated in each region. These data are fed into the trade and capital
flows modules, which generate for each region the export vectors as well as the
inflows of ODA, capital, interests and remittances. The trade and capital flows
modules (and a few other related variables) therefore define the world trade
and financial structure. Modifications in their values make it possible to

'The regions are geographical entities. Turkey and Yugoslavia are included in the European
market economies, in accordance with the practice followed by the Economic Commission for
Europe. The “other developed countries’ include Australia, New Zealand and South Africa. The
Pacific islands, except Hawaii, are included in East and South-East Asia, which also includes
Indonesia, Malaysia, Singapore, Thailand and the East Asian countries.

‘Attempts are sometimes made to combine economic and geographical criteria (as, for
example, in the World Bank model). A solution of this type might eventually be worked out for the
UNITAD system, so as to introduce results by broad categories of countries within regions, for
example oil-exporting versus oil-importing countries; this, however, should be done with the help
of information coming from individual country models outside the system, so as to allow a flexible
breakdown (that is, capital-surplus rather than oil-exporting countries).

SCo-operation is now under way between UNIDO and the Academy of Social Sciences in
China to reconstruct the regional model for the centrally planned economies of Asia.

I [T
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investigate the effects of changes in the international environment on the
growth potential of each region. As n:entioned earlier, assumptions regarding
world trade and financial structures can be combined with other assumptions
about regional growth patterns so as to compare the relative efficiency of these
two broad families of policies on the attainment of given targets.

Production takes place in eight sectors, namely, agriculture, agri-food, pro-
cessing, energy, basic products, light industry, capital goods industry, construc-
tion and services. In view cf their importance, energy, mining and agriculture
have received more specific treatment. Energy has been further disaggregated
into four utilizing suusectors: oil extraction, utilities, coal mining, and oil
refineries and coal products, so as to introduce the effects of alternative energy-
mix. “Basic products” has been disaggregated into *‘other mining” and primary
processing of raw materials. Agricultural production in developing countries
has been pictured as taking place in farms of different size—small, medium and
large. The distinction is important, since it has been observed throughout the
developing world that farms of different size adopt widely diverse technologies,
land and labour use patterns and cropping intensities, which determine,
accordingly, different yields per unit of land.® Small farms, in particular, show
in many regions higher resource inputs and yields per hectare than medium-
sized ind large farms. The introduction of farms of different sizes therefore
makes it possible to simulate the effects of land distribution policies in terms of
farm-output growth, labour absorption and income distribution.

Consumption and savings in the domestic sector of the economy are
accounted for by households, Governments and enterprises. The sum of their
income equals the net disposable income of the region. Households allocate
their income between savings and eight consumption categories traditionally
used in national accounts statistics, that is, food, clothing, rent, furniture,
health, transport, education and miscellaneous. It should be noted that for the
developing regions the household sector is broken down into rural and urban
households, the rural households showing a higher marginal propensity to save
and consumption baskets that differ from those of their urban counterparts. In
this way, the system makes it possible to simulate the effects of exogenous
changes in the rural-urban income distribution. The Government allocates its
dispc-uple income between savings and current consumption in administration,
defence, health and education. Again, by changing the exogenously given
government consumption structure, it is possible to reckon the effects of
alternative government expenditure patterns in terms of the over-all growth and
standard of living. Enterprises, finally, are assumed to save their entire
disposable income.

Breakdowns of the trade, production and consumption sectors are given in
the annex.

C. Main reiations of the model

No attempt will be made here to give an analytical expression of the 3,000
equations of the system.’” Instead, this section will briefly summarize the main

¢See, for instance, Berry and Cline [10) and the International Labour Office [11).
A series of flow charts and the complete system of equations are given in a UNIDO
paper {12}.
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behaviour relations of the model and the extensive collection and processing
work involved 11 estimating them. The comparative advantage «f the UNITAD
team was, indeed, its access to the whole United Nations information system
and a systematic attempt was made to measure the effect of structural and
institutional changes by econometric relations. The following indications refer
to developed and developing market economies, while the main relations to the
model for centrally planned economies are illustrated immediately thereafter.

Production relations are described by regional eight-by-eight input-output
matrices linking output and final demand. In the value-added quadrant, instead
of using fixed capital and labour coefficients, the model allows for substitution
between labour and capital by means of a labour productivity function, the
main arguments of which are capital per worker, a value-added coefficient
embodying the output mix within the sector, and technical progress. Note that
this labour productivity relai.on can be derived analytically from the family of
the Cobb-Douglas production functions. As men:ioned earlier, the productivity
functions are applied to 12 “‘utilizing™ sectors (instead of 8), since the energy
and basic products sectors have been broken down into five subsectors. The
agricultural labour productivity function in developing countries is computed
separately for small, medium-sized and large farms, to which percentage shares
of farmable land are allocated exogenously. The arguments of such functions
are the ratio of land to labour, cropping intensity, the ratio of capital to worker
and material input per worker. The values of the arguments vary according to
the size of the farm.

A major effort in the area of data collection and analysis has been
necessary to derive the 11 eight-by-eight input-output regional matrices, to
estimate the parameters of labour productivity functions and to measure the
coefficients of agricultural labour productivity functions for farms of different
size. In particular, the regional input-output tables have been built and
projected on the basis of a collection of 49 original national tables, checked and
standardized by UNIDO. In addition, since the 49 available tables all reflect
technologies and output-mixes of the pre-oil-crisis period, UNIDO has
undertaken a specific analysis of the effects of raising oil prices on input-output
coefficients for France, where long time series of detailed input structures are
available, and for ECE countries over two periods.

It is clear that technology variables, including capital-labour ratios and
input coefficient matrices, should be used as policy variables to simulate the
impact of different technologies on the world economy. in the present version,
trend values have been computed, outside the model, for the five developed
regions, while a more sophisticated treatment has been adopted for developing
regions. In the two scenarios described in this article, the latter regions are
expected to adopt progressively technologies from the North, without attempt-
ing to generate ‘“‘appropriate’ technologies. Yet the main component analysis
carried out on the 49 original country tables showed that vectors of input
coefficients, by sectors, tended to cluster for countries of the same region; this
suggests that the “technologies” of each region, which at this level should be
interpreted as technology mixes of subsectors, have specific features attribut-
able to a host of institutional factors, that is, the distribution of enterprises by
size. In order to reconcile the concept of specific regional technologies with the
progressive application of imported technologies, the projected input coefficient
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vectors have been computed as a weighted average of base-year vectors and of
target vecters chosen from among developed regions. The weights, which are a
function of exogenous values of capital intensiveness, can then ensure economic
consistency between the input-output matrices and the productivity functions.

The productivity relations in industry have been analysed on the basis of
data provided by the United Nations Secretariat in the Yearbook of Industrial
Statistics from annual surveys conducted at the enterprise level, a sourcc so far
unexplored. These data were processed for a sample of 33 countries for the
years 1967-1976: 55 indicators derived from the original Jdata werc computed
for 40 ISIC three-digit sectors separately for each country.

Similarly, for developing countries the agricultural productivity functions
have been estimated on the basis of information provided by the Farm
Management and Production Economics Service of FAO for samples of several
thousands of farms of different size, covering 18 developing countries. For each
farm it was possible to derive 17 original indicators measuring land, labour,
capital and material input and cropping intensity by farm size, as well as
output, yields and output per worker.

Households allocate their disposable income between savings and eight
private ccnsumption categories. Total private consumption is a function of net
disposable income per capita and population, while its structure by object
depends on average per capita consumption and on the relative prices of the
eight consumption categories. For the developing regions, total private
consumption, as well as private consumption by object, have been estimated
separately for the rural and the urban sectors. The data base used for
estimating econometrically both the aggregate consumption function and the
Engel curves includes the information provided by the United Nations
Secretariat in the Yearbook of National Accounts Statistics (for the developed
regions) and by ILO in Household Income and Expenditure Statistics, covering
12 large developing countries. Government consumption is a function of
government disposable income, while its structure is assumed exogenously.
Total gross domestic savings are obtained by adding up the savings of
households, government savings and the gross (of depreciation) disposable
income of enterprises.

For a given output mix, endogenously determined by the input-output
relations, investment requirements by producing sector are derived from
productivity functions and technology parameters such as capital-labour ratios
and depreciation rates. Therefore, investment is basically allocated according to
demand rather than on the basis of some type of profit-maximization
mechanism. For the developing countries, investment in agriculture includes
the capital expenditure needed for land extension and increased cropping
intensity. The information used for building these relations has been obtained
from the United Nations Yearbook of Industrial Statistics and from the FAO
project **Agriculture: towards 2000”.

Trade has received an elaborate treatment. As mentioned earlier, imports
of eight groups of goods and services are computed within each regional model
on the basis of econometrically estimated import functions. The raain
arguments of the latter are an activity variable (generally the doriestic
production of one or more industrial sectors); the ratio of domestic. t= import
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prices; and two policy variables namely, the level of protection {tariff and non-
tariff) and the average domestic market size, that is, an indicator measuring the
degree of economic co-operation among neighbouring countries and/or the
effect of the enlargement of the domestic market as a result of the growth
process or of income redistribution policies. The activity variable is expected to
measure complementary imports, while the other three tend to decrease their
level through import substitution. In particular, the domestic market size is
instrumental in determining the levei of imports and, via the input-output
framework, in allocating final demand between domestic supply and imports.
This curbs the growth of the basic products and of the capital goods sectors in
regions with a small industrial base and introduces a means of measuring the
long-term impact of economic groupings which affect the domestic size of the
market. The functions have been estimated from both time-series and cross-
sectional data provided by trade tapes of the Statistical Officc of the United
Nations Secretariat. Extensive data on protection levels were also derived from
UNCTAD and GATT sources.

As already inentioned, exports are generated by the trade module, which is
made up of seven 11-by-11 trade share matrices (for goods) and by one pool
(for services). The generation of the export vector, therefore, depends critically
on the projections of such trade-share matrices. To endogenize these matrices,
two different procedures were applied, the gravitational and the semi-
aggregated models. According to the first, any bilateral flow, for a specific
commodity group, depends on the total imports (all origins) of the importing
region, on the total exports of the exporting region, and on ‘“‘economic
distance™ estimated by the gravitational model itself, which is influenced by
transport costs, and institutional and sectoral conditions. The semi-aggregated
model, on the other hand, is an extension of Stone’s linear expenditure system,
used in projecting private consumption. Its explanatory variables are the total
imports of the importing countries and the relative price indices (here in unit
values) of imported goods. In the present version, trade shares are used as
exogenous parameters. Their projection for the horizon year has been derived
from three sources outside the system:

(a) For some regions, particularly the centrally planned economy regions,
the trade shares deviate considerably from their trends—they have been
determined so as to reflect policy statements published in these two regions and
should therefore be interpreted as policy variables;

(b) For primary commodities, the trend given by the semi-aggregated
model has generally been followed, with the exception of trade shares in the
energy sector, which have been endogenized in one scenario, so as to bring
about a production level equal to a predetermined maximum production
capacity in all market economies except those of West Asia, the export flows
of the latter region therefore being a residual (see chapter I, section B, below);

(c) For manufactures (intermediary products), consumer non-durables,
equipment, and consumer durables), the estimates obtained by the gravitational
model have been taken as a basis, with controls to restrict the magnitude of the
changes to a ceiling that is a decreasing function of the share in the base year.
This treatment is meant to reflect the crucial influence of the dynamics of
supply on the long-term competition between different exporters, as can be
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observed, for example, in the development of exports of manufactures of East
Asia and Japan during the ohservation pericd. For each region the difference
between total imports and total exports determines the trade gap.

Labour demand, supply and unemployment are generated in the demo-
graphic labour-market block of the system. Labour demand by production
sector is obtained by dividing sectoral value added by the corresponding labour
productivity, while total labour demand is obtained by adding through sectors.
Labcur supply is obtained by multiplying the male and female working age
population at the target vear (obtained from the United Nations paper
“Selected world demographic indicators by countries, 1950-2000"" (ST/ESA/
SER.R.38)) for their corresponding participation rates, which have been
projected outside the model on the basis of the ILO population and labour
force projections, 1975-2000 and the United Nations work just cited.
Unemployment is obtained as a difference between labour demand and supply.
Note that for the developing countries, labour demand, supply and unemploy-
ment are computed separately for the vrban and the rural sectors.

Land demand, supply and land gap are computed for the developing
regions only. Land demand depends on the exogenously projected ratios of
land to labour of each class of farms, on land distribution among small,
medium-sized and large farms, and on the desired level of agricultural output.
Land supply is projected exogenously on the basis of figures obtained from
the FAO project “Agriculture: towards 2000, which include feasible land
extension. Land gap is the difference between supply and demand.

The regional model for the centrally planned economies of Europe shares
several features and relations with the models for the market economies. It
shows, however, some differences. For example, all aggregates are expressed in
terms of net material product (NMP); the model is computed almost exclusively
in constant prices, the only equations in value terms being those linking the
region to the world economy; a major feature of the Eastern European model is
that full employment is always assured through a trade-off (computed by the
model) between new technology, reflecting desired ratios of capital to labour,
and old technology, which is more labour-intensive. The rate of withdrawal of
old technclogy is thus endogenously determined in the model as a compromise
between decisions to introduce modern technology with a priority ranking of
sectors, and the need to achieve full employment. As a consequence, the
average labour productivity determined by the model lies between the lower
limit set by the old technology and the upper limit set by the new technology.
This holds true for six *“‘industrial” sectors (agri-food processing, oil refineries
and coal products, primary processing of basic products, light industry, capital
goods industry and construction), for which two different specifications for the
old and the new technologies are included. For the remaining sectors, an
average productivity function has been estimated on the basis of time-series
data.

To end this description of the UNITAD system, a few indications may be
given of its functioning. The model is solved by iteration. The values of the
base-year conditions, the regional GDP growth rates and the initial values of
the value-added share vector (which becomes endogenous once convergence has
been reached) are fed into the system, which generates all final demand
components through its parametric structure and the exogenous assumption.
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The aggregate final demand generated at the end of the first iteration does not
need to be equal to GDP; hence, in order to ensure consistency, the system
adjusts the former through a loop affecting the wage and nor.-wage shares of
value added, which, in turn, determine a new final demand vector. Through the
Leontief inverse matrix, the latter generates a new value-added share vector,
which is used for the next regional iteration. When all regional models have
converged, an interregional loop generates new export values and new factor
payments for each regional model, and a new set of regional iterations begins.
Three interregional iterations and three-by-five regional iterations for each
regional model are generally sufficient to yield consistent solutions at the
regional and interregional level. The system can therefore be said to be fairly
stable, in spite of its non-linear character, 2nd to converge rapidly. Two flow
charts (figures I and II) illustrate the main interrelations mentioned in this
paragraph.

At the present stage, however, a number of trial runs of the system are
needed in order to generate a meaningful projection and to familiarize the users
with the system’s response. This cumbersome procedure is necessary because
there is no systematic feedback of the values of the gaps generated by one run
to the exogenous variables embodied in the assumptions. The model has
therefore bzen used, so far, as a man-machine system, in the sense that the
feasibility and plausibility of the gaps must be assessed for each run by the user
of the model. New exogenous variables are then fed into the system and a new
run made to test the resulting new gaps.

At the present juncture, sensitivity tests are being systematically carried
out to shorten the process of adjustment. In the near future, it is envisaged
that the completed system will generate the values of the technology variables
and trade variables (protection and share variables) in line with given growth
and trade-gap targets.

Figure I. Flow chart for the global model
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Figure . Flow chert for the regional model
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I1. Policy appiications of the model

The model structure described in chapter I above and the annex below has
been used to evaluate the picture of the world economy in 1990, as well as to
assess a range of future regional developments that would be consistent with
two alternative sets of exogenous assumptions, broadly identified as a *‘trend”
scenario and a scenario for the Third United Nations Development Decade. It
should be clear from the outset that the results emanating from such an exercise
should be interpreted with extreme caution. Most certainly they must not be
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identified as forecasts, even of a very broad nature. They are essentially
conditional projections, providing a set of consistent results for the target year,
given the projected values of the exogenous variables. Whether they are
optimistic or pessimistic, plausible or implausible, desirable or undesirable will
largely depend on the accuracy of the exogenous predictions, as well as on the
specification of the model itself. If, for instance, the gaps resulting from the
assumptions are beyond any realistic magnitude, the initial assumptions can
and should be changed to explore alternative futures. The interest of the model
should therefore be evaluated on the basis of its capacity to explore the
response to alternative sets of asumptions and not on the basis of a single
scenario.

A. The trend scenario

Basic assumptions

The title of this scenario refers to trends observed in the past, but this
requires clarification. The general orientation has been to take expected trends,
as they are perceived today, rather than those observed over the last 15 vears.
As far as the international environment is concerned, both a continuation of
present financing and monetary practices and moderately free trade policies are
assumed. Commercial loans and direct investment continue to grow at
currently observed rates (12 per cent a year) and to be distributed geo-
graphically as at present, that is, with a few developing countries absorbing an
extremely large proportion of total lending. Lending conditions (interest rate
and maturity) continue to be unfavourable for borrowers. Poorer countries
continue to be dependent on ODA from donor countries at a level that is
expected to increase only marginally from the current figure of about (.35 per
cent of the GNP of the donor country. The values attributed to the trade share
matrices and to the dummy variables for proteciionism feature a situztion in
which no further commercial integration ic assuined either in the North or in
the South. No further protection is simulated in the North-South trade on
either side, while the relative international prices of energy and agricultural
products are assumed to be 2.6 and 1.3 times higher in 1990 than in 1970.

At the domestic level, regional GNP is assumed to continue to grow at
differentiated rates. The over-all rate for the North (about 3 per cent) over the
period 1975-1990 reflects current expectations, taking into account the modest
performances recorded between 1975 and 1980. For the developing world,
growth rates of about 3.5 per cent are tested for Tropical Africa and South
Asia, while Latin America, West Asia and East Asia arc assigned rates of
approximately 6 per cent. In the area of technology, the choice of techniques in
agriculture, industry and szrvices is expected to reflect the continued transfer
and adoption of capital and input-intensive technologics developed in the
North. No institutional changes are assumed in the domestic distribution of
assets and income, nor is any alteration foreseen in the level of taxation and in
the structure of government expenditure.
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Fizure 1. Flow chart for the regional model
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II. Policy applications of the model
The I structure described in chapter I above and the annex below h
been u evaluate the picture of the world economy in 1990, as well as to™"
nge of future regional developments that would be consistent with
tw ative sets of exogenous assumptions, broadly identified as a *“trend”

10 and a scenario for the Third United Nations Development Decade. It
d be clear from the outset that the results emanating from such an exercise
uld be interpreted with extreme caution. Most certainly they must not be
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Dver_all acsessment of the trend scenario

The picture of the worid economy that emerges for 1990 on the basis of
previous assumptions is not very encouraging. At the international level, it
seems to be dominated by the persistence of large payment imbalances,
reflecting consistent resource gaps, to finance GNP growth rates that are less
buoyant than in the past. As can be seen from the table, the imbalances are
particularly severe for Latin America and East Asia, while West Asia and the
other developed countries enjoy comfortable surpluses. Trade is almost in
equilibrium for Western Europe, Japan and the two regions with centrally
planned economy and, to a lesser extent, for North and Latin America. West
Asia and the other developed countries enjoy large surpluses, while all other
developing regions are faced with large trade deficits, ranging from 5 per cent
to 7 per cent of their GNP.

When factor payments from and to abroad and ODA are taken into
consideration, the over-all picture appears substantially improved for North
America, which, thanks to a hefty inflow of interests and profits, will move
from a deficit of over 1 per cent of its GNP to a small surplus. Other
industrialized regions do not show any noticeable changes. Tropical Africa and
South Asia show an over-all improvement in their current foreign accounts
because of large inflows of ODA and, in the case of South Asia, substantial
remittances by migrants. The position of the current balance is much worse for
East Asia and, especially, Latin America. There, interest payments on foreign
long-term outstanding debt will absorb almost 8 per cent of GNP (about 2 per
cent in 1977), showing that there is a pressing need for these regions to control
the growth of their foreign debt.

In the model, surpluses are assumed to be recycled as short-term capital
movement. In practice, however, recycling of this order of magnitude has little
chance of occurring under present conditions. Indeed, an examination of the
position of the basic balance (current balance plus inflows and outflows of
long-term capital) shows a substantial equilibrium for all regions except Latin
America and East Asia, which could require large amounts of balance-of-
payment financing, in addition to the already large borrowing of long-term
capital. For these two regions, a growth rate of output of 6 per cent is clearly
unaffordable under the assumptions made in this scenario.

It should be noted that, under this scenario, all the developing regions will
have long-term outstanding debts of colossal dimensions in 1990. In East Asia,
the outstanding debt will be equivalent to 64 per cent of current GNP (30 per
cent in 1975). Similarly, Latin America, South Asia and Tropical Africa will
face outstanding debts of between 32 per cent and 60 per cent of their GNP.
E 'n more disturbing is the fact that, in 1990, interest payments on current
oustanding debt will be as large as the current-account deficits of all
developing regions (West Asia excluded). Similarly, interest payments from
developing countries will absorb 75 per cent of their total export earnings of
agricultural products and raw materials (energy excluded). Clearly, a policy of
heavy indebtedness cannot be sustained in the long run under the conditions at
present regulating world trade and finance.

In almost all developing and several developed regions, rising unemploy-
ment and a probable worsening of domestic income distribution prevail in this
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scenario. Indeed, with the present growth rates of output. the adoption of
increasingly capital-intensive and input-intensive techniques and the lack of
land redistribution measures, together with substantial increases in the size of
the working-age population, it appears that at times only half of the labour
force will be productively employed. As already anticipated in numerous other
reports, the occupational situation is expected to be particularly grave for the
developing world. in 1990, it seems that only West Asia will experience
acceptable unemployment levels in both the rural and the urban sectors. Rural
Latin America will probably achieve full employment conditions, owing to a
very fast rate of urbanization. There, the unemployment problem has been
transferred to the urban areas. In South and East Asia, as well as in Tropical
Africa the unemployment problem will apparently become intractable. In
South Asia, for instance, over 160 million people in the rural areas alone will be
without a job in 1990, whereas about 75 million people will be jobless in the
towns. Similarly, in South-East Asia and Tropical Africa, respectively, 85 and
89 million people will be unemployed. These figures, although highly tentative,
are unacceptable even by the standards of developing countries. Furthermore,
in South Asia and Tropical Africa, a low growth rate of income per capita (1.1
and 0.6 per cent per annum), together with rapidly rising unemployment and
underemployment, will necessarily result in an increased marginalization of the
weaker socio-economic groups, which, in the probable absence of welfare-type
income transfers, would see their income and consumption fall in relative and,
perhaps, absolute terms.

Occupational prospects do not look bright in the industrialized world
either. There, the growth of employment opportunities would appear to be
moderate in comparison with the growth of the labour force. Contained growth
rates of output only partially explain such phenomena, which should, among
others, be attributed to the autonomous growth of labour productivity resulting
from continued innovation and the adoption of increasingly capital-intensive
techniques. If no changes in the organization of production are envisaged, by
1990 all the industrialized economies will experience higher unemployment
levels than at present. The figures shown in the table, however, do not take into
consideration a possible reduction of the work-week and the introduction of
part-time jobs. These adjustments might considerably ease the situation in the
labour markets of the more advanced economies.

With no more major changes in the structure of land ownership, and with
the adoption in agriculture of tendentially more capital-intensive and input-
intensive techniques, the model generates, in addition to catastrophic unemploy-
ment rates, incomplete utilization of the land that could be cleared and put to
cultivation. This seems to be the case in Latin America and Tropical Africa,
where a substantial amount of potentially arable land will remain idle.

Unbalanced growth appears to be a third main feature of the trend
scenario to 1990. Over-all investment rates will increase only marginally by
1990 compared with the base year. Still, with the economy of several regions
growing at moderate rates, if capital intensiveness of production were to remain
constant, one would expect slightly declining investment rates, owing to the
functioning of the accelerator mechanism. This is not the case, however, for
most of the regions being analysed. As will be seen in the analysis of industry
and trade, an increased and rapid capitalization of the economy entails a faster
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than avcrage growih i€ sectofs producing capiiai goods and Intermeuiate
products and a faster growth of these sectors vis-a-vis the sector producing
essentials. This would appear to be the situation in 1990 in West, Sou*.; and
East Asia. There, the growth of heavy industry and mechanical equipment
outpaces the growth of light industry and the processed-food sector, as well as
the growth of agriculture.

With slow growth in the North, very little in the way of optimistic
expectations for ODA and no fundamental changes in domestic policies, the
developing countries—and especially the poorer ones—would thus face little
improvement in living conditions, unbalanced growth, intolerable unemploy-
ment levels and a probable polarization of the domestic distribution of income
and consumption. To conclude, a scenario of this type would appear to offer
little prospect for reducing poverty in the third world, or for sustaining the
growth of world GNP.

Industry and trade

A few interesting indications emerge from the analysis of the scenario as
far as the sectoral and geographical composition of production and trade are
concerned. As expected, the agricultural value added share in developing
countries continues to decline (15.5 per cent in 1990 as against 21.8 per cent in
the base year). This is partly due to the exogenous constraints put on the
growth of agriculture for such countries, as well as to the technical relations of
production that have been assumed. The growth of manufacturing is definitely
faster (about 6 per cent a year for the group as a whole). Basic products and
capital goods industries would absorb the lion’s share of these increases as a
consequence of the assumptions made about the adoption of increasingly
capital-intensive and input-intensive technology. It is also interesting to note
that a very high proportion of the cutput of these two sectors is absorbed by
the industry itself, either as intermediary consumption or as fixed capital
formation. The positive aspects of a process of this type is that technological
experience quickly accumulates. The negative aspect of an industrial strategy of
this type is that growth in the capital goods and basic product sectors is
obtained at the expense of consumption goods industries and agriculture.

The geographical distribution of manufacturing shows an improvement for
the South as a whole, which in 1990 would account for a 12 per cent share of
worl? production (8.7 per cent in 1975). This increase does not, however, seem
big €. ough to achieve the Lima target.?

A comparison of the developing regions secems to indicate that Latin
America will continue to retain more than half of the manufacturing activities
of the developing countries. A slowly declining share is observed for South
Asia, while the opposite holds true for West and South-East Asia.

As far as world trade is concerned, the share of developing countries will
reach 9.8 per cent at the target year, compared with 7.3 per cent at the base
year. Total exports of developing countries will therefore grow at a real rate of

*This is in terms of 1970 dollars. If, however, 1975 dollars are adopted—1975 being the year
of the Lima target—then their share in 1975 was about 10.3 per cent, with a corresponding increase
in 1990
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7.7 per cent per annum. This over-aii figure, however, conceals greai variations
from region to region. Latin America and East Asia, for instance, show
significant differences in their export performances. In 1990, the former would
appear to have a strong hold on the export markets of developing countries
(where it will unload 43 per cent of its total exports), especially in the case of
capital goods and consumer non-durables. Its over-all exports to the developed
and developing economies will grow at 8.7 per cent and 9.3 per cent a year,
respectively. East Asian countries, on the other hand, show a much higher
trade integration with the economies of Western Europe and North America, to
which they export a large proportion of their manufactured goods and from
which they import primary goods. Although the export shares of East Asia on
these markets are expected to increase, this would leave the region with large
trade deficits, because of the over-all slow growth of such markets and because
of the faster increase in the prices of primary commodities vis-a-vis those of
manufactures. In this case, therefore, the very high dependence of the devel-
oped economies on their export markets would appear to backfire.

The scenario also provides some interesting insights into the degree of
dependence on manufacturing imports in the developing regions, as measured
by the ratio of value added to total supply (value added plus imports). For the
capital goods sector, the value of the ratio is increasing for all developing
regions, and especially in South Asia; this clearly can be interpreted in terms of
the reduction of technological dependence. The same holds true for the primary
processing industries, while in the light industry sector trade dependence would
increase, which again is indicative of the low priority given in this scenario to
the development of consumption goods industries.

B. Scenario based on the International Development Strategy
for the Third United Nations Development Decade

Basic assumptions

This scenario is essentially meant to test the consistency of quantitative
targets and statements included in the text of the International Development
Strategy for the Third United Nations Development Decade, which was
adopted by the General Assembly at its thirty-fifth session (see General
Assembly resolution 35/56). The Strategy addresses itself to a number of
international and domestic issues and policies, leaving it to Governments and
international institutions to achieve a balance between many, possibly
conflicting, orientations. The assumptions made in the scenario, as derived
from the Strategy, are summarized below.

First, a key assumption refers to the growth rates of developing countries,
the main orientation of the Strategy being to achieve in the 1980s a sustained
7 per cent growth rate for developing regions as a whole. Thus, the annual
GNP growth targets for 1980-1990 are expected to reach 7 per cent for Latin
America, 5.5 per cent for Tropical Africa, 9.3 per cent for West Asia, 5.6 per
cent for South Asia, 6.8 per cent for East Asia and 6 per cent for the centrally
planned economies of Asia. Developed market economies are expected to grow
at an average rate of 3.3 per cent, very close to the rates tested in the trend
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thus yielding an over-all 3.5 per cent growth rate for the North as a whole.

Secondly, since the scenario is meant to illustrate favourable conditions for
the growth of the South, optimistic assumptions are made regarding trade and
financial structures: ODA is regulated by the 0.7 per cent of GNP rule for the
developed market economies, and has been taken as 0.5 per cent of gross
material product (GMP) for the centrally planned economies of Europe, as well
as 2.5 per cent of GNP for West Asia. The annual rate of growth of non-
concessional capital flows is 12.5 per cent per annum, as in the trend scenario,
but on much softer terms and conditions. On the trade side, no further
protectionism is assumed, in spite of a further penetration of 10-20 per cent of
the exports of manufactures from developing regions into developed markets,
as suggested by the gravitational model.

A third major assumption refers to the energy price index, which is set at a
much higher level than in the trend scenario: 3.8 times the 1970 real price,
which means an annual increase of from 2 to 2.5 per cent per annum in rcal
prices during the Decade.

Lastly, agricultural growth rates, as suggested by the International
Development Strategy, are tuned to a growth rate of approximately 4 per cent,
as an average for all developing regions, during the Decade (5.1 per cent for
Latin America, 2.9 per cent for Tropical Africa, 4.6 per cent for West Asia,
2.9 per cent for South Asia and 4.3 per cent for East Asia).

The energy balance

Special attention is given to the recommendations on energy conservation
and the development of energy resources included in the International
Development Strategy. Cuts in energy input in developed countries are
expected to reach levels derived from a study by the International Institute of
Applied Systems Analysis for the market economies and from a study by the
Economic Commission for Europe (ECE) for the centrally planned economies
of Europe. Next, the 1990 supply capacity of the energy sector, subdivided into
the four subsectors already mentioned, has been computed outside the model for
each region from an ECE study (at levels very close to those assumed in World
Bank studies). In order to make the endogenous energy production of the
model smaller than or equal to this maximum capacity, the trade shares for the
energy sectors and the coefficients of energy import equations have been
parametrized. In this way, in all regions except three, energy imports are equal
to the difference between demand requirements and the maximum supply
capacity. Besides the centrally planned economies of Asia, the excepuons are
the two main oil-producing regions: the centrally planned economies of
Europe, where the energy output happens to be below the maximum capacity,
and West Asia, where the output level is fixed endogenously to generate exports
commensurate with the requirements of oil-importing regions.

An examination of the over-all world energy balance, on the basis of the
assumptions that have been made, leads to the following conclusions.

First, the required energy output for West Asia (which can be translated in
terms of oil and gas) exceeds the capacity of the region (1.6 billion tons of oil
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equivaient) by i8-05 per ceni, depending on that trade share of the centrally

planned economies of Europe. This excess can be reduced to 10 per cent if the
primary sources of electricity (hydro power and nuclear electricity together) are
revised upwards according to the latest estimates in the three major oil-
importing regions (North America, Western Europe and Japan). Altogether,
the model conveys the impression that a 7 per cent growth rate for developing
regions would generate conflicting claims for scarce oil and gas resources under
the best assumptions made for energy conservation in the North.

Secondly, the resulting tension on the oil and gas markets could only be
eased if the expansion of coal and primary sources of electricity in the North
during the Decade were to go beyond the requirements recently estimated by
the Governments concerned, so as to release additional oil and gas supplies for
the South. Alternatively, industrialized countries might finance new energy
sources, including oil exploration, in developing countries. This would
obviously call for unprecedented negotiation at the world level, based on two
policy principles: a consensus to guarantee sufficient oil and gas resources for
the growth of the South and a long-term planning of energy resources for the
world at large.

Thirdly, the scenario can also be interpreted as an indication of the trade
reorientation needed to achieve a better energy balance in the future: an
increase in intra-energy trade within the centrally planned economies of
Europe; the same within North America; a substantial decrease in the West
Asian share (oil) in the imports of Western Europe and Japan; and an increase
in the shares of the centrally planned economies of Europe (coal, gas), North
America (coal) and the other developed countries (coal, gas) in the imports of
Western Europe and Japan.

An over-all appraisal of the scenario based on the International Development
Strategy for the Third United Nations Development Decade

The pre-eminence of the energy problem in the North also extends to its
financial aspects. First, it can be traced to the consistent negative balances of
goods and services of the order of 1.5-2.5 per cent of the GNP in current prices
found for North America, Western Europe and Japan. In contrast, the energy
endowment of the centrally planned economies of Europe and the other
developed countries yield positive balances for both regions.

In the developing regions, the energy situation appears at first glance to be
more balanced. Latin America, Tropical Africa and East Asia (which includes
Indonesia) exhibit modest surpluses in energy trade, while South Asia has a net
deficit of about 12 per cent cf total imports. This, together with the large
surpluses of West Asia, merely reflects the geographical distribution of oil
deposits, which happen to be liberally located in the South. This apparently
optimistic picture, however, conceals the difficult situation of the oil importers,
and particularly the majority of the Latin American, Tropical African and East
Asian countries. In general, the reassuring regional balances illustraie the
benefits to be derived from a policy of South-South solidarity between oil-
importing and oil-exporting countries, but this would call for an entirely
different policy orientation from the North-South linkage embodied in this
scenario.
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The reiatively neutrai energy effect on regionai baiances makes ine iarge
current payment gaps found in the South all the more conspicuous: as a
percentage of GNP, the current payment gaps (before adding on ODA) reach
6.3 per cent for Latin America, 14.2 per cent for Tropical Africa, 4.3 per cent
for South Asia and as much as 9.9 per cent for East Asia, while for West Asia
the surplus amounts to 17.2 per cent of GNP. If interpreted in terms of savings-
investment gaps, these figures can be related to the high investment ratios, in
relation to GNP, found in the scenario: 31.2 per cent for Latin America; 44.7
per cent for Tropical Africa (nearly one half for agriculture alone); 25.4 per
cent for West Asia; 21.8 per cent for South Asia; and 36.3 per cent for East
Asia. The 28 per cent investment ratio recommended by the International
Development Strategy appears to be more than achieved for the South as a
whole (30 per cent in the scenario). Such high investment levels cannot be
reached without additional payment facilities, and the scenario actually shows
that the optimistic ODA allocation assumed by the Strategy can wipe out the
current gaps in several regions, particularly if directed towards the development
of agriculture in Tropical Africa and South Asia.

Even accounting for ODA, huge current payment gaps emerge in Latin
America (5.8 per cent of GNP) and East Asia (7.4 per cent of GNP). These are
essentially due to the debt service, despite the improved terms of non-
concessional capital flows (real interest rate of 2-3 percentage points, maturities
ranging from 12 to 27 years). In both regions, a continuous growth of
borrowing appears to be necessary in order to service the gigantic debt which
keeps on accumulating. This strengthens the conclusion already reached in the
trend scenario, namely, the absolute need for these two rapidly industrializing
regions to keep the growth of their outstanding debt under control. It also casts
a rather pessimistic view on the possibility for these regions to achieve the
growth targets of the International Development Strategy on the basis of
North-South linkages simulated here.

Yet the trade performances of developing regions are remarkably
successful in this scenario. The growth of exports of manufactures reaches
10 per ccnt per annum for the South, compared with 5.4 per cent for the North.
The relative dependence of the South in the trade of manufactures can be
illustrated by considering a North-South trade matrix and dividing the exports
of developing regions to the North by their imports from the North. A ratio of
1 to 5 was observed in 1975, as against a ratio of 1 to 3.2 in the trend scenario
and a ratio of 1 to 2 in the International Development Strategy scenario. The
South-North trade dependence can be said to have been halved, but this
brilliant achievement, it should be observed, is obtained at the cost of a heavy
financial dependence and, last but not least, appears to be extremely vulnerable
to possible protectionistic responses of developed regions.

On the social side, the International Development Strategy scenario does
not differ sharply from the trend scenario, in spite of the fact that some of the
targets of the Strategy are met. To quote only employment figures, the growth
of industrial employment, encompassing the ‘‘modern’ sectors, namely,
manufacturing, mining and utilities, appears to be 2.7 per cent per annum,
slightly higher than the minimum rate of 2.5 per cent needed under the Strategy
to give jobs to new entrants. This rate, it is clear, is not high enough to absorb
the unemployment already existing in the base year, so that unemployment in
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that sector remains at a high ievei, whiie underempioyment is iikely to increase
in the agricultural sector. Indeed, the high growth rates of output for the
industrial sector in this scenario (6.3 per cent for the period 1975-1990) can be
taken as a starting point from which to reflect on the magnitude of the
employment problem. Owing to the high productivity of this sector, and its
relatively low contribution to employment in the base year (6.5 per cent of the
total active population, compared with 35-38 per cent in the developed
regions), there is little hope at this juncture that an industrialization policy
alone will have a massive impact on employment. In other words, techno-
logicai policies in other sectors (agriculture, construction, services) are much
more likely to be instrumental in solving the employment problem in the next
20 years as long as the industrial base is not built up. This is not to minimize
the importance of appropriate technologies in the industrial sector, but this
objective should not be detrimental to the progressive achievement of an
integrated industrial network.

The real question, therefore, appears to revolve around the conditions for
achieving a growth more commensurate with the ambitions of the authors of
the International Development Strategy. A capital-intensive agriculture of the
type simulated in this scenario can only result in a world in which people live in
misery, while the international environment is seen to generate increased
dependence. Other ways should therefore be explored, along the lines of the
“unified approach to economic and social development™ called for in the
International Development Strategy (see General Assembly resolution 35/56,
annex, paragraph 42).

A variant with low growth for the North

One of the inconsistencies found in the preceding analysis was the
difficulty of achieving a plausible energy balance with a 7.0 per cent growth for
the South coupled with a 3.5 per cent growth for the North. As was observed,
such growth rates were likely to generate a tight situation on the energy market,
with a possible squeeze on the oil and gas supplies of developing countries. In
addition, large payment imbalances would be found in developed market
economies, about 2.5 per cent of current GNP for North America and Japan,
and 1.5 per cent for Western Europe. The implications of a growth rate for the
North of 1.6 per cent, that is, one half of the preceding case (the basic
International Deveiopment Strategy scenario) should therefore be explored.

The reaction of the UNITAD system is summarized below.

First, the world energy balance is much improved. The *“‘energy” output
level for market economies as a whole is about 10 per cent below the level
reached in the basic scenario but only a few percentage points below the
expected full capacity in 1990. If the centrally planned economies are added,
the downward move of the world’s ““desired” output of energy is 12 per cent for
the North, and 4 per cent for the South.’

*This yields a relatively low elasticity figure for energy output as related to a 1 per cent
change in the growth rate for the North (0.7 for world output, 0.8 for output in the North and 0.3
for output in the South).
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Secondly, the trade balances of market economies improve for the three
oil-importing regions (with slightly positive balances for Western Euror = and
slightly negative balances for North America and 2 per cent of GNP for Japan).
There is a slightly negative effect on the balances for the other developed
countries, though they are still nositive. Eastern Europe loses two thirds of its
net surplus and approaches equilibriuri.

Thirdly, with respect to current balances, the same optimistic assumptions
regarding ODA and international loans that were made in the basic scenario
restore equilibrium in South Asia, as they did in the former scenario, but
generate a small deficit (—0.6 per cent of GNP) for the African region, Latin
America and East Asia must now service not only their long-term debts but
also their short-term balance financing, so that the Latin American current
payment gap increases by 50 per cent and the East Asian gap triples.

This is enough to illustrate both the sensitiveness of the model and the
painful conclusions to be drawn from it. Developing countries just cannot
sustain the 7 per cent target of the International Development Strategy under
the assumptions of the low-growth variant of the North. This is obvious for
Latin America and East Asia, but it may as well be extended to Tropical Africa
and South Asia, since the doubling of the ODA required to make good their
current gap is hardly plausible in a sluggish Northern economy. The South
therefore appears extremely vulnerable to the growth of the North, with
perhaps one qualification, in that South Asia appears less dependent because of
its relatively low participation in world trade and its low level of indebtedness.

A comparison of the results of the two International Development
Strategy scenarios shows that the developing regions are apparently squeezed
between a high growth rate for the North, which generates unbearable tensions
on the energy market, and a low-growth alternative, in which their export
carnings are shrinking. The only way out, therefore, seems to be a growth
process that is much less dependent on the world market; this obviously calls
for a strong reorientation of trade and finance among the developing countries.
A scenario for economic development among developing countries is therefore
essential to complete the picture of the International Development Strategy
already given here, since the North-South linkage along free-trade lines that has
been simulated so far seems to end in a deadlock for the present decade.

III. Conclusions and indication for further work

In the preceding two chapters, an attempt has been made to convey a first
idea of the model and its scope for policy application. Given the obvious limits
of space, both the description of the model and the results of the two scenarios
have been kept to a strict minimum, while reference has been made to the
relevant literature. However condensed previous discussion may have been, it
should be sufficient to illustrate the merits and the limitations of such an
exercise.

The project was reviewed and evaluated by an international forum of
experts, convened by UNIDO in June 1981 on behalf of the sponsoring
agencies, and some of their conclusions are of general interest.
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In general, for example, it was acknowledged by the group of experts that
the UNITAD system was an efficient tool for exploring institutional and
structural transformations associated with the new international economic
order and alternative development strategies. Comments were made on the
nature and role of prices, the equilibrium mechanisms between the savings-
investment and payment gaps, the treatment of technology and the import
functions.

The time treatment in the economic dynamics of the system was criticized
and it was recommended that more flexible timz paths should be introduced in
the equations involving stocks (essentially physical capital and financial capital
flows), instead of the linear or exponential trends assumed so far.

Another criticism referred to the operation of the model as a man-machine
system, with GDP fixed as a target. As shown in chapter I above, the
manipulation of the system was admittedly a cumbersome procedure, which
should be simplified and made more flexible. In particular, the expeits
recommended that the system should be completed so as to generate a growth
rate, given the trade gap, or to generate the technology and trade parameters
compatible with given growth rates and trade gaps.

Additional issues were suggested by some experts for future consideration,
in particular the economic influence of transnational corporations (in so far as
this can be done in a macro-economic model), the impact of disarmament
policies and the environmental implications of new world industrial structures.

The sponsoring agencies, on the other hand, had in mind the exploration
of a spectrum of issues within the system as it stood. A UNIDO project along
those lines, it was noted, was actually under way. It included, essentially, two
broad themes: economic co-operation among developing countries; and a
growth process oriented more towards the internal market, with appropriate
technologies in some sectors.

The system might then be used to explore conditions for a sustained
growth of the South by any combination of those policies; a variety of
scenarios might be generated, depending on the assumptions made regarding
future trends in the developed countries and the decisions of the world
community on the international environment. In that respect, leaving aside a
continuation of the current trends, which, it was seen, would be conducive to
increased misery and inequity and would seriously affect low-income regions,
the following two main families of assumptions would be worth exploring:

(a) A progressive promotion of a new international division of labour,
implying a strorg adjustment on the part of industrialized countries, and in
particular industrial redeployment, with a further liberalization of trade and
adequate financial structures;

(b) A more imaginative world pattern, encouraging collective self-reliance
among developing countries and calling at the same time for a deep
restructuring of developed countries so as to reduce the waste of natural
resources at the world level. Such an international order, more respectful of
alternative development strategies, could be combined, in some regions, with
internal policies along the lines of the “unified approach to economic and
social development” suggested in paragraph 42 of the International Develop-
ment Strategy—in other words, oriented towards maximum employment and
active participation of the whole population.
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Lastly, the system could aiso be used to expiore the future deveiopmicai of
one specific region, in co-operation with the regional and subregional economic
organizations concerned. In that case, the information supplied by the system
on the world environment and the linkage between that specific region and
other regions should be matched with disaggregated studies or models, among
subregions or countries, conducted by the regional organizations concerned.

Some projects of that type were actually suggested by the group of experts.

Annex

BREAKDOWN OF THE TRADE, PRODUCTION AND CONSUMPTION SECTORS

Trade

Agricultural products
Non-agricultural
raw materials

Energy
Intermediate products

Consumer non-durables

Equipment

Consumer durables

Production

Agriculture

Agricultural food processing
Energy

Basic products

Light industry

Capital goods industry
Construction
Services

Entries in the Standard International Trade Classification
(SITC, Rev. 11°

Sections 0, 1, 2 (excluding groups 251 and 266 and
divisions 27 and 28); section 4

Divisions 27, 28 (excluding group 286)

Group 286; section 3; groups 515 and 688

Groups 251, 266; section 5 (excluding group 515 and
divisions 54 and 55); division 61; group 621; division 63;
group 641; divisions 65, 66 (excluding groups 665 and
666); divisions 67, 68 (excluding group 688); groups 691,
692, 693, 694, 698; division 81

Divisions 54, 55, 62 (excluding group 621); groups 642,
665, 666, 696; divisions 84, 85, 89 (excluding groups 891,
896 and 897)

Group 695; divisions 71, 72 (excluding groups 724 and 725);
division 73; group 861

Groups 667, 697, 724, 725; divisions 82, 83, 86
(exciuding group 861); groups 891, 896, 897 section 9

Entries in the International Standcrd Industrial
Classification of All Economic Activities (ISIC)

Major division I; group 3132
Major groups 311, 313, 314
Major groups 210, 220, 353, 354, 410, 420

Major groups 230, 290, 341, 351, 352, 361, 362, 369,
371,372

Major groups 321, 322, 323, 324, 331, 332, 342, 355,
356, 381

Major groups 382, 383, 384, 385, 390
Major division §

Major divisions 6, 7, 8,9
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Private consumprion”

Food, beverages, tobacco

Clothing and footwear

Gross rent, fuel and power

Fumniture, furnishing and houschold equipment and operation
Medical care and health

Transport and communication

Recreation, entertainment, education and cultural services

Miscellaneous goods and services

9S1artistical Papers. Series M, No. 34, Rev. I (United Nations publication, Sales No. 61.XVI1.6).
bSatistical Papers. Series M, No. 4. Rev. 2 (United Nations publication, Sales No. 68. XVL.8).
“Categories defined by the Statistical Office of the United Nations Secretariat in its Yearbook of National

Accounts Siatistics.

10.

12.
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Investment planning and industrialization
in the Syrian Arab Repubilic:

a simulation exercise*
David Butterfield and Atif A. Kubursi**

Introduction

Modelling the industrialization process for development necessitates a
modelling of the entire economy. The interrelations between the industrial
sector and the other sectors of the economy are such that a study of the
industrial sector in isolation cannot be justified. In the case of the Syrian Arab
Republic, there are in addition a number of distinguishing features that are
unique to the macro economy and require special attention. Some of these
distinguishing features are listed below.

First, the prevailing Keynesian model is uniquely tied to the circum-
stances and conditions of developed industrial economies. It devotes a great deal
of attention to aggregate demand and not enough attention to the conditions of
supply. In the Syrian Arab Republic, production bottle-necks, deficient
technological conditions and shortages of skilled labour are critical variables
that qualify and define the production patterns and processes. Thus, Keynesian
macro models are of limited utility in explaining and predicting economic
performance in the Syrian Arab Republic. What is needed is a supply-
determined model that takes into account the special supply constraints of the
Syrian economy.

Secondly, the Syrian economy is dominated by the trade and service
sectors, which have accounted for almost 50 per cent of GDP in the 1970s. This
preponderance of services has contributed very little to exports and has
therefore aggravated the balance-of-payment difficulties of the economy.

Thirdly, despite phenomenal growth in aggregate investment and the high
over-all growth rates of real GDP in recent years (see table 1) the Syrian
economy has not yet shown visible evidence of structural change. In particular,
investment in mining and manufacturing has largely failed to bring about
perceptible changes in the share of these sectors in total GDP (see table 2).
Furthermore, average annual employment growth in mining and manu-
facturing during the period 1970-1975 was lower than for any other sector (less
than 2.5 per cent) and the share of those sectors in total employment declined
in 1975 to 12.9 per cent from 13.6 per cent in 1970 (see table 3). In contrast,

*This article is based primarily on Industrial Development in Syria, Prospecis and Problems
and A M- roeconometric Planning Model of the Syrian Arab Republic (in print}, both of which were
prepared (- r the Economic Commission for Western Asia (ECWA) by the authors, in collaboration
with an E(CWA staff member. The authors wish to acknowledge the valuable comments of
members of the ECWA and UNIDO secretariats.

**De sartment of Economics, McMaster University, Hamilton, Ontario.
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Table 1. Syrian Arab Republic: average annual growth rates of GDP,

1970-1977

(Percentage)
Basis 1970-1977 1970-1973 1973-1977 1977
Current prices 220 13.0 250 11.0
Constant (1970) prices 10.0 7.2 11.2 34

Table 2. Syrian Arab Republic, selected economic indicators, 1970-1977

Indicator 1970-1977 1971-1973 1974-1976 1977
(Percentage)

Sectoral shares of GDP at current prices:
Agriculture 20.7 221 194 197
Mining and manufacturing 208 198 229 188
Construction 49 4.0 56 7.2
Transport 79 10.0 6.3 45
Trade and services 45.7 41 458 498

Expenditure shares of GDP at current prices:
Government expenditure 19.7 193 20.2 204
Private consumption 66.0 66.5 65.2 62.3
Gross capital formation 241 182 276 395
Exports 230 219 255 219
imports 328 259 38.6 441

Sectoral shares of gross domestic fixed
investment at current prices:

Agriculture 16.1 212 108 77
Mining and manufacturing 376 324 46.3 46.1
Transport and communication 122 105 115 15.9
Savings and investment shares of GDP:
Domestic savings 143 142 145 173
Gross domestic fixed investment 241 18.2 27.6 395
Balance of resources ~-938 —4.0 —-13.1 —222
(Millions of US doliars)
Balance of payments:

Commodity trade balance —-181 —596 —1528
Services {net) 114 -115 136
Trade balance —-87 -711 —-1392
Transfers (net):

Private 28 50

Public 143 491 1136
Current account balance 104 —-170 —164
Capital flows (net):

Long-term 40 87 313

Short-term 18 81 113
Errors and omissions —44 -1 10
Allocations of special drawing rights 3
Change in reserves {— = increase

in reserves) 121 3 —-272

Source: “"Survey of economic and socisl development in the ECWA region, 1970-1978"
(E/ECWA /80).
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Table 3. Syrian Arab Republic: sectoral employment, 1970-19752

Average annual

employment
growth rate.
1970 1971 1972 1973 1974 1975 1970-1975
Sector (thousands) (percentage)
Agriculture 737 892 902 850 864 895 3.96
(50.14) (58.61) (55.2) (52.73) (52.97) (51.14)
Mining and
manufacturing 200 181 203 182 205 226 2.47
(1361) (11.89) (12.43) (1129) (1257) (12.52)
Transport 62 46 63 65 65 6 4.16
(4.22) (3.02) (3.86) (4.03) (3.99) (4.34)
Services 47 403 466 515 497 553 3.26

(32.03) (26.48) (2852) (31.95) (30.47) (31.60)

Source: Syrian Arab Republic, Statistical Abstracts.
8Numbers in parentheses 2re sectoral percentage shares of total empioyment.

agriculture which suffered a substantial reduction in its share of gross domestic
fixed investment (see table 2) from 21.2 per cent in 1971-1973 to 10.8 per cent in
1974-1976, has borne the brunt of employment creation, expanding its
employment at an average annual rate of almost 4 per cent, and has supported
over 50 per cent of the total employment.

Fourthly, total real manufacturing value added (MVA) has increased at an
average annual rate of 7 per cent between 1963 and 1977. This rate, however,
was slightly below the rate of growth of GDP. As a result, the ratio of MVA to
GDP declined in the 1970s. Furthermore, two manufacturing groups accounted
for the major share of MVA. Food, beverages and tobacco and the textile,
wearing apparel and leather sectors produced more than 62 per cent of the total
MVA in 1977. Textiles, wearing apparel and leather alone contributed 36 per
cent, whereas food, beverages and tobacco contributed more than 26 per cent.
Textiles alone contributed over 30 per cent of the total MVA and about 84 per
cent of the MVA within their division. The MVA growth trend of these two
sectors has, however, fallen short of total MVA and thus their share of total
MVA declined from 74 per cent in 1963 to 62 per cent in 1977. The major
decline has been in the share of food products, which fell from 39.4 per cent in
1963 to 26.5 per cent in 1977.

Fifthly, the Government’s budgetary deficits have grown at unprecedented
rates, despite the growth of domestic revenues (see table 4). The areas of
concern relate to the possible fall of oil revenues, the abrupt drop of oil transit
dues from the Iraq Petroleum Company, the deficient tax system and the ever-
increasing food subsidies resulting from general inflation and increasing prices
of imported goods, especially foodstuffs.

Lastly, there is the problem of unstable capital inflows. These inflows
increased rapidly after 1973 but fell drastically in 1978 and 1979.

These special problems and characteristics are likely to influence the
nature and pattern of industrial growth in the Syrian Arab Republic. In
particular, the Government would have to pay special attention to the
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Table 4. Syrian Arab Republic: summary of public finances, 1970-1977
(Millions of Syrian pounds at 1970 prices)?

Item 1970 1971 1972 1973 1974 1975 1976 1977
Government
revenues 16988 15258 15799 15399 25112 31177 30557 28921

(—10.18) (3.55) (—2.53) (63.08) (24.15) (—1.99) (—5.35)

Government
expenditure 1187.0 13295 15526 18278 24143 25340 27842 28582
(12.05) (16.78) (17.72) (17.72) (32.09) (4.96) (9.87) (92.66)

Government
investment 647.0 754.1 707.2 700.7 11411 15833 16158 2203.1
(16.55) (—6.22) (—0.92) (62.85) (38.75) (2.05) (36.25)

Government
deficit —135.2 —-5578 —6799 -—988.6 -1044.2 —9996 —1344.3 -2169.2

(312.57) (21.89) (4550) (5.62) (—4.27) (34.48) (61.36)

GDP deflator 100.0 104.9 1142 118.6 157.1 180.2 195.6 210.1
(490) (8.87) (3.85) (32.46) (14.70) (855) (7.41)

Source: Syrian Arab Republic, Statistical Abstracts.
2Numbers in parentheses are percentage changes over the year before.

commodity-producing sectors, promote exports, create additional jobs, control
the rampant inflation of the 1970s and restrict the growth of the government
deficit. The industrial sector will feature prominently in such a strategy, as this
article indicates.

The model’

A two-tier system is developed, whereby the macro-economic model
generates forecasts of the exogenous variables of the industry model. The
macro-econometric model is a medium-sized disaggregative sectoral model,
which is dynamic, block-recursive and geared to handle alternative policy-
oriented planning exercises. It consists of 78 equations, 30 of which are
stochastic, the remainder being identities and definitional equations. The model
is organized into five basic blocks: production and expenditure, money market
and prices, labour market and employment, foreign trade and, finally, the
balance of payments.

The salient feature of the model is the role assigned to investment as a
major policy instrument. The model is basically driven by assigning specific
values to sectoral investments, although it is amenable to other types of
experiments through changes in other policy variables.

The macro model was estimated with annual observations covering the
period 1960-1977. Since data were not available on a uniform basis for all the
variables, shorter sample periods were used in a number of equations. The
estimation relied primarily on Syrian sources, but data gaps were filled with
secondary sources such as the World Bank and United Nations statistical series.

'The equations of the macro model and the estimated equations of the industry model are
given in the annex.
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P

Only ordinary least squares (OLS) were used, as the sample size was too small
to allow the use of more sophisticated methods.? Since the quality of the data
was not high, analysis of the results was based not so much on the statistical
significance of individual equations (for example, R? and ¢ tests) as on the
performance of the model as a whole in the simulation exercise.

The industry model consists of two stochastic equations and one
definitional equation for each of the nine two-digit SIC classifications of
manufacturing activity. The endogenous variables include the following:

D; is the real domestic demand for manufacturing product i (apparent
demand);

M; is real imports of product i;

GO,; is real gross output of product i.

Exogenous variables include GDP, domestic prices (P;), import prices (P,,;) and
exports (X)).

The model is recursive: first, the demand is determined, then imports,
which, together with exports, determine gross output. Only OLS were used in
both linear and log-linear form.

The structure of the industry model (for a given year ¢) is sketched below:
() GO,=D,+X,— M,
(2) D,=F(GDP, P,),

where it is expected that
oD, oD,,
6GDP,> 0 and 3P, <0
(3) Mil = Li (Dih Pila Pmil)o
where it is expected that

aM,-, aA”ir aMir
B_DT> 0, 3P, > 0and 6P,,,,,< 0.

The simulation exercise

Invariably the question arises how to evaluate the ‘“‘goodness” of an
econometric model. In the case of a single equation regression model, there is a
set of suatistical tests such as R? (coefficient of goodness of fit corrected for
degrees of freedom), F-test, r-test, Durban-Watson statistic of serial auto-
correlation etc., that can be used to judge the statistical significance of the
model and its individual estimating equations. Even when these tests are readily
available, however, it is no simple matter to choose one single-equation model
over others, since there are other important considerations to be taken intc
account, such as the theoretical soundness of the model specification and the
robustness of the parameter values and signs.

¥The use of OLS may be justified in chis case by the block-recursive nature of the model and
the presence of measurement errors in addition to the justification of small sample size given above.
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The large model has its own dynamic properties, thanks to its network of
feedback mechanisms, which makes the model more powerful than any of its
individual equations; so, even if all the individual equations fit the data well
and are statistically significant, the result is not necessarily a reasonably close
duplication of history. Furthermore, the tracking may not be uniform for all
variables and may in fact vary from variable to variable. Thus, there does not
appear to be an alternative to a historical tracking of the whole model over a
part of the sample period. For two reasons, 1969 was chosen as a starting
point. First, crude-oil production began in 1969 and subsequently accounted
for the lion’s share of the Syriar Government’s revenues and export earnings.
Secondly, a marked shift in the over-all performance of the Syrian economy
was observed in 1969, the economy having grown at 5.7 per cent per annum
before 1969 and at 10 per cent per annum after 1969.

The dynamic simulation validated the model’s tracking capability and its
ability to predict turning-points. Using root mean square errors (RMSE) and
Theil’s inequality coefficients to quantify the discrepancy between actual and
predicted values of the variables, the model is deemed to be satisfactory. The
industry model equations also proved well able to track the actual variables.

Although the macro-economic model is basically a short-run model, it is
driven by exogenous investment spending. Thus, given a long-run forecast of
investment, the model can be used to generate long-run forecasts of other
macro-economic variables. This approach is followed in the simulations
reported below.

Several simulations were carried out to evaluate the macro-economic and
industrial effects of alternative public investment decisions. Only two sucn
simulations will be presented here (see tables 5-10). In the first exercise,
investments were assumed to be exogenously set as policy instruments. In
scenario I, investments in the various sectors were assumed to grow at half their
growth rate between 1963 and 1977 and their initial base values were chosen to
be the high values of 1976; industrial exports were assumed to grow at their
historical rates of growth between 1963 and 1977 (or a shorter period, as
available). In scenario II, the investment growth rates were assumed to fall to
one third of their historical rates and the initial base values of investments of
1974 were used; exports by industrial sector were assumed to grow at 5 per cent
per annum. Table 5 displays the major assumptions of both scenarios. A
reference scenario (scenario III) is shown for purposes of comparison.

The growth rates of gross manufacturing output in the Syrian Arab
Republic between 1980 and 2000 are 9.5 per cent per annum for the optimistic
scenario (I) and 6.8 per cent for the less optimistic scenario (II). In both
scenarios, the gross output of basic metals shows the highest rates of growth
(16.9 per cent per year in the optimistic scenario and 16.1 per cent in the other).
The lowest rates of growth are associated with non-metallic minerals and other
manufacturing.

The forecast structure of manufacturing ouiput is not very difterent from
that in existence in the 1980s. Food, beverages and tobacco, as well as textiles,
leather and wearing apparel, account for over 60 per cent of total manufac-
turing output throughout the period 1980-2000. This suggests that a serious
Syrian industrial transformation will not occur unless there is a significant
departure from current trends. |




Table 5. Syrian Arab Republic: parameter values for projections of sectoral gross domestic fixed investment,
1977-1990
Mining and
Agriculture manulaciuring N Transport Dwaellings Services Total
Scenario® ga Iao m o g7 ro 9o oo gs Iso g o
| 0.0487 187.7 0.0838 860.2 0.027 3137 0.03985 487.2 0.0575 445.3 0.0617 2294.1
i 0.03257 188.0 0.05597 680.0 0.018 1210 0.0265 337.0 0.03833 225.0 0.0426 1569.2
1l 0.0974 187.7 0.1676 860.2 0.054 313.7 0.0795 487.2 0.1150 4453 0.1285 22941

Note: The parameters are the annual growth rate g, and the initial value /,5, i = A, M, T, D, S, of gross domestic fixed investment, appearing in the compound
growth-rate formulas /; = /,g(1 + ;) and I = I5(1 + g}!, where / = L. The initial values are in millions of constant (1970) Syrian prunds. For scenarios | and Il, they
are the actual 1976 amounts and for scenario lll, the actual 1974 amounts.

#Scenario | is the optimistic scenario and scenaric I the less optimistic one. Scenario 1l is used for reference oniy.
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Table 6. Syrian Arab Republic: macro-economic impact of alternative
investment programmes, 1977-2000, at 1970 constant prices

1975 1977 1980 1985 1990 1995 2000 Growth rate

item? {millions of Syrian pounds) (percentage)
Manufacturing value added
Scenario | 2209 2784 3946 6630 10644 17830 29 867 10.87
Scenario I} 2784 3686 5 546 7987 11382 17 975 8.45
Scenario Il 2784 4132 8376 17585 35726 72 579 15.23
Gross domestic product

Scenario | 10839 12948 17459 27170 40870 63580 98 907 9.24
Scenario 1l 12948 16058 22263 30350 42112 58 432 6.77
Scenario Il 12948 18003 31928 58714 105007 187 801 12.33

General price level

Scenario | 180.20 193 330 1466 15847 86267 469628 40.34
Scenario il 193 205 888 4639 15747 53 456 27.69
Scenario 193 342 2108 61219 560541 5132507 56.72

aScanario | is the optimistic scenario and scenario Il the less optimistic one. Scenario il is used
for reference only.

Under scenario I, total MVA will reach 29,867 million Syrian pounds in
the year 2000 in terms of 1970 prices. This will account for over 30 per cent of
GDP, which translates into an implicit annual rate of growth of almost 10.9 per
cent. The low-growth scenario II, surprisingly, also results in a ratio of MVA to
GDP of 30 per cent. The actual value of MVA, however, is significantly below
<hat of the optimistic scenario, with a value of LZ 17,974 million in 1970 prices.
The present sectoral allocation of investment favours the manufacturing sector
and this pattern is likely to continue in the future. The above results reflect this
emphasis on the manufacturing sector.

Using the ratio of value added to gross output as a proxy for the degree of
local processing within the economy, it seems that only a few sectors will show
modest increases in this ratio. Textiles, chemicals, non-metallic minerals and
fabricated metals are among these sectors. It is interesting to note that the
elasticity of value added with respect to GDP is highest in the non-metallic
mineral products sector, which is forecast to grow the least. Thus, the degree of
local processing (ratio of MVA to GDP) could be increased more rapidly if
investment were shifted to this sector.

The structure of manufacturing imports is expected to show some minor
changes between 1980 and 2000. Surprisingly, imports of food, beverages and
tobacco will increase their share in total imports from 20.3 per cent in 1980 to
22.6 per cent in 2000. The share of textile imports is expected to fall, though
not substantially, from 4.1 per cent in 1980 to 3.8 per cent in 2000. The most
significant decline is in the share of imports of chemical and petroleum
products, which are likely to fall from 8.4 per cent in 1980 to 5.5 per cent in
2000. ‘ ‘ ‘

Imports of manufactured products, given the present structures and the
assumptions that have been made about the behaviour of exogenous variables,
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Table 7. Syrian Arab Republic: projections of local demand, 1980-2000, at 1970 constant prices

{Millions of Syrian pounds)

Scenario I1® Scenario I1b
Manufacturing activity 1980 1985 1990 1995 2000 1980 1985 1990 1995 2000
Food, beverages and tobacco 4 566 7496 11754 19016 30478 4100 5 862 8251 11866 16997
Textile, wearing apparel and leather industries 2 255 3405 5049 7806 12121 2080 2799 3750 5156 7124
Wood and wood products, including furniture 403 650 1617 2578 2578 364 513 715 715 1450
Paper, paper products, printing and publishing 180 292 456 737 1181 134 228 319 319 656
Chemicals and chemical, petroleum, coal,
rubber and plastic products 1607 2 468 3706 5794 9073 1475 2 005 2712 3767 5252
Non-metallic mineral products, except
products of petroleum and coal 430 666 996 1538 2376 397 551 748 1032 1424
Basic metal industries 3087 5 480 8951 14860 24182 2708 4152 6 105 9053 13233
Fabricated metal products, machinery
and equipment 3316 5520 8650 13868 22013 2 991 4 382 6210 8890 12627
Other manutacturing industries 57 93 141 218 337 52 77 106 146 202
Total manufacturing 15901 26071 40712 65454 104 340 14301 20570 28918 41387 58965
20ptimistic.
b ess optimistic.
-’__
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Table 8. Syrian Arab Republic: projections of imports, 1980-2000, at 1970 constant prices

(Millions of Syrian pounds)

Scenario 12 Scenario 1P
Manufacturing activity 1980 1985 1990 1995 2000 1980 1985 1990 1995 2000
Food, beverages and tobacco 1804 3145 5115 8509 13893 1583 2370 3454 §120 7504
Textile, wearing appare!l and leather industries 368 597 926 1481 2352 333 474 €63 943 1338
Wood and wood products, including furniture 74 109 158 240 368 69 91 121 163 222
Paper, paper products, printing and publishing 76 116 176 279 442 59 93 125 175 248
Chemicals and chemical, petroleum, coal,
rubber and plastic products 743 1064 1509 2237 3 361 699 910 1179 15664 2092
Non-metallic mineral products, except
products of petroleum and coal 240 402 628 999 15674 217 322 458 652 921
Basic metai industries 2963 5 280 8646 14387 21338 2594 3987 5875 8733 12199
Fabricated metal products, machinery
and equipment 2 559 4 315 6834 11075 17727 2291 3377 4823 6972 9991
 Other manufacturing industries 50 85 130 206 323 45 68 95 134 188
Total manutacturing 8877 15122 24122 39412 61379 7891 11693 16793 24456 34703

Source: Based on linear regression.
20ptimistic.
b ess optimistic.
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Table 9. Syrian Arab Republic: projections of gross output at 1970 prices 5
3
-
Scenario /2 Scenario i1” 3
3
Manufacturing activity 1980 1985 1990 1995 2000 1980 1985 1990 1995 2000 -
E-
{Millions of Syrian pounds) §
Food, beverages and tobacco 2842 1480 6847 10841 17122 2586 3587 4910 6891 9678 a
- Textile; wearing apparel and leather industries 2 070 3104 4 601 7094 11008 1808 2529 3349 4545 6210 2.
- Wood and wood products, including furniture 333 547 859 1235 2235 298 426 599 863 1237 5
- Paper, paper products, printing and publishing 107 180 287 469 757 77 138 198 287 414 E
- Chemicals and chemical, petroleum, coal, 3
rubber and plastic products 870 1414 2212 3582 5753 7861 1102 1542 2214 3175 £
Non-metallic mineral products, except )
products of petroleum and coal 211 258 422 625 942 198 251 320 418 551 §
Basic metal industries 124 200 306 473 2844 144 165 231 320 1034 3
Fabricated metal products, machinery 3
and equipment 799 1272 1923 2967 4 565 738 1061 1446 1993 2733 2
Other manutfacturing industries 9 " 15 19 25 8 11 13 15 18 -:’
Total manutacturing 7364 11507 17472 27464 45251 6 707 9255 12607 17547 25050 5'
{Parcentage share) i;,.
Food, beverages and tobacco 38.6 38.9 39.2 39.5 378 38.6 38.7 38.9 393 386 {?
Textile, wearing apparel and leather industries 28.1 27.0 26.3 25.8 243 28.4 27.3 26.8 259 24.8 s
~ Wood and wood products, including furniture 4.5 48 49 5.1 49 44 46 48 49 49 i
Paper, paper products, printing and publishing 14 1.6 16 1.7 17 11 15 1.6 1.6 1.7
Chemicals and chemical, petroleum, coal,
~ rubber and plastic products 118 123 127 13.0 127 11.6 119 12.2 12.6 12.7
] Non-metallic mineral products, except
products of petroleum and coal 29 26 24 23 2.1 29 2.7 25 24 22
- Basic metal industries 1.7 1.7 1.8 1.7 6.3 1.7 18 1.8 1.8 41
- - Fabricated metal products, machinery
and equipment 10.8 111 1.0 10.8 10.1 11.0 114 115 114 10.9
Other manufacturing industries 0.1 01 0.1 0.07 0.06 0.1 0.1 0.1 0.1 0.1
- Total manutacturing 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 1000 100.0
/ 20ptimistic. 3

b_ess optimistic.
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Table 10. Syrian Arab Republic: relationship of manufacturing value
added to gross output, 1963-1977

(Logarithmic specifications)

Coefficient?
Manufacturing activity Intercept  Gross output Rz D.w.
Food, beverages and tobacco 3.18 0.675 0.87 047
(3.3) {9.5)
Textile, wearing apparel and leather industries —-1.66 1.06 085 21
(1.13) (8.5)
Wood and woad products, including furniture —0.6061 0.964 094 0.86
(0.78) (14.4)
Paper, paper products, printing and publishing -0.2613 0.924 097 1.7
(0.55) (20.2)
Chemicals and chemical, petroleum, coal, —3.357 1.161 0.86 0.83
rubber and plastic products (1.9) (8.3)
Non-metallic mineral products, except products of —2.208 1.16 098 2.4
petrcleum and coal (4.8) (28.7)
Basic metal industries —0.48 0.971 0567 1.01
(0.94) (20.0)
Fabricated metal products, machinery -1.32 1.05 099 14
and equipment (5.6) (53.5)
Other manufacturing industries 1.03 0.813 0.63 0.59
{0.65) (4.8)

2The numbers in parentheses are ! values.

are likely to rise to unacceptable magnitudes. Furthermore, the import
coefficients (imports as percentages of gross output) indicate that import
substitution is not likely in several sectors. Total gross output in manufacturing
is projected in this model, under both scenarios, to grow less rapidly than
imports.

The above conclusions are based on a continuation of historical trends in
the industrial sectors. The rather unencouraging forecasts suggest that Syrian
planners may attempt to alter these trends.

The model piesented here can provide a useful framework to test the
workability of alternative policies. It is also possible to use the model to
generate numerical forecasts of the responsiveness of the various variabies to
other (macro-economic) policy instruments.

Concluding remarks

An integrated system of a macro-economic model and a detailed industry
mode! were used to generate consistent projections of the structure of output in
the manufacturing sector in the Syrian Arab Republic. The picture that has
emerged is one of limited structural transformation within the manufacturing
sector. The projected growth of demand suggests, however, that there is a
significant industrial potential in Syria. On the basis of historical trends,
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imports are shown to satisfy an increasing proportion of demand, thus
thwarting domestic industrial development.

The for~casts are conditional on long-term forecasts of sectoral invest-
ments and 2 _uld be interpreted accordingly.

The model may also be used to simulate alternative investment policies
and trace their impact on future structures.

Annex

SPECIFICATION AND ESTIMATION OF THE MODEL

In the following list of equations, the subscripts referring to sectors are as follows:

agriculture

dwellings

government

mining and manufacturing
private

services and others
transport

T ZO0»

The other symbols are identified in the appendix. Unless otherwise noted, variables
measured in monetary units are in millions of Syrian pounds. When marked with an
asterisk they are in terms of current prices; otherwise, in terms of constant (1970) prices.
Labour market and employment variables are measured in thousands.

Equations are for year r; the subscript —1 refers to year 1—1.

Numbers in parentheses under the coefficients are the r-values for the statistical
estimates of the coefficients.

Production and expenditures

Value added
GDP = YA+ YM+ YT+ YD+ YS

—1
YA = 644.823 + 0.3847 X I,;+ 4.0826 IR
(2.467) (5.687) i<} (2.798)

R*=0.70, D.W. = 1.96, 1964-1977

—1
Yy = 556.283 + 0.352 X' Iy; + 2.9 Mg
(4.242) (11.523) =1 (1.375)
R*=0.97,D.W. = 168, 1964-1977

—1i
Y1 =292.05+0.279 X Iy;+ 0.898 My_
(5.70) =1 (3.619)
R*=0.76, D.W. = 1.67, 1964-1977




—1
Yp=404.958 + 0.068 Z Ip;
(90.129)(30.363) =!

R*=099, D.W. =0.46, 1964-1977

—1
Ys=—540.386 + 0.39 I Ig; + 0.448 GDP
(—2.089)(1.717) =1 (7.0)

R1=099, D.W. = 1.50, 1964-1977

Gross domestic fixed investment

I=2I,i=A,M, T,D,S§,G, P

I=360.142 + 0.276 (GDP — GDP_,) + 2.199 My_, + 744.096 DV,
(2.06) (1.837) (3.404) (2.391)
DV = | fov 1975-1977

R*= 090, D.W. = 2.67, 1963-1977

In=1Ip—(1+g4)
IA= TIAI

Iv=Iy- (1+gm
Iy=nyl
It=Ir—;(1+gy)
IT= 7[1'1
Ip=1Ip1(1 +gp)
ID= IZDI
Is=1Is- (1 +gs)
Is= 7!51

I =—56.322+ 0.6298 I + 162.842 DV, DV = 1 for 1974-1977
(—0.884) (10.073) (1.487)

R*=097,D.W. = 1.31, 1963-1977
Ip= I— IG

Consumption

C=GDP-I+M—-X

Cg=—540.778 + 0.24 GDP + 0.198 C—
(—2.13) (2.34) (0.52)

R*=0.98, D.W. = 1.45, 1961-1977
Cp=C— CG

C = 706.085 — 2370.44 (ppg/p) + 0.9642 Y, + 1.949 GDPPC
(0.754)  (=2.25) (291)  (3.76)

R*=096, D.W. = 2.6, 1963-1977
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Government revenue

RG = 549.48 + 0.0298 (GDP + M) + 765.3 DV, + 1912.88 DV,,
(2.82) (0.925) (6.08) (6.18)
DV, = 1 for 1968-1973, DV, = | for 1974-1977

<2=095, D.W. = 2.41, 1960-1977

Government deficit
GD= RG - CG - IG

GD* = p-GD

Money market and prices

Money base

=i

MB* = 784.9426 + 6.6146 £ GD
9.93) (26.96) =!

R*=0.98, D.W. = 2.28, 1964-1976

Money supply

MYS* =—311.153 + 1.52 MB*
(—2.62) (31.7)

R*= 199, D.W. = 1.41, 1960-1977

Aggregate demand for money

MYD* = —5128.43 + 0.2708 GDP + 54.92 p
(—1492) (2.1) (6.06)

R*=0.98, D.W. = 1.36, 1960-1977

GDP price deflator
p =62.638 +0.0081 MYS* -- 0.00166 GDP + 0.3016 p,,
(8.35) (3.85) (=0.916) (3.56)

R*=099, D.W. = 1.55, 1960-1977

Domestic food price index

PDF = —9.673 + 0.10 ppme +1.03 ppp—1
(—211) (361)  (16.49)

R*=099, D.W. = 2.76, 1964-1977 .
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Labour market and employment

Aggregate demand for labour

Ln (L/GDP) = —1.3568 — 0.063 ¢
(—33.67) (8.8)

R*=091, D.W. = 1.70, 1969-1977

L =0.2574%8 GDP-exp (—0.063 1) (1975-1977)
L = 0.2553 GDP-exp (—0.0596 1) (1969-1974)

Demand for labour in mining and manufacturing

Ln (Lyw/Yy) = —1.4488 — 0.068 : — 0.0316 DV, DV = 1 for 1971
(—29.5) (—10.2) (—0.38)

R2=090, D.W. = 1.03, 1964-1975
Ly = 0.2348 Ypq-exp (0.0681 1 — 0.0316 DV)

Demand for labour in transpor:

Ln (L1/Y1)=~—2.067 — 0.049 t — 0.4166 DV, DV = | for 1971
(33.87) (—5.87) (—3.99)

R*=0.83, D.W. = 1.93, 1964-1975
Ly=0.1264 Y1-exp (—0.049 1 — 0.4166 DV)

Demand for labour in services and others

Ln (Lg/Yg) = —1.422 - 0.056 r — 0.1249 DV, DV = | for 1971
(—30.45) (—8.83) (—1.56)

R*=0.88, D.W. = .11, 1964-1975
Ls=0.241 Ygexp (—0.0564 1 — 0.1249 DV)

Demand for labour in agriculture

LA=L—LM—LT—LS

Aggregate supply of labour

Ln N=7.027 + 0.0304 /
(762.769) (35.709)

=0.99, D.W. = 1.63, 1960-1977

1126.646 exp (0.0304 1) (1960-1968)

R?
N=
N = 1494.73 exp (0.02835 1) (1969-1976)
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Unemploymen:

U=N-L

Unemployment rate

W =(N—-LY/N

Foreign trade

Imports of capital goods

Mg =—67.138+0.394 ] — 0.491 Mg,
(11.246) (—4.085)

R*=0.95, D.W. = 1.99, 1964-1976

Imports of raw materials

Mg = 38.585 + 0.0299 Yy + 36.4337 DV, DV = 1 for 1974
6.7 (1.15) 4.1

R?=0.89, D.W. = 1.86, 1963-1976

Imports of foodstuffs

Mgg = 60.2 + 0.0297 GDP + 162.47 DV, DV = | for 1970 and 1971
(1.474)  (5.94) (4.49)

R?=0.78, D.W. = 2.26, 1964-1977

Fuel imports

Mg = —226.89 + 0.06791 GDP — 1.75681 Qco-,
(—5.42) (837 (—6.24)

R*=092, D.W. = 1.92, 1969-1976

Total imports of goods

MG=MK+MR+MFS+ Mg+ Mg

Total imports

M= Mg + Mxgs

Crude oil exports

Xco = —3.7823 + 1.218 Qo + 65.247 DV, DV = | for 1974-1976
(—0.267) (9.28) (3.63) |

R*=0.98, D.W. = 2.19, 1968-1976
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Exports of textiles

X1x =—33.086 + 1.0107 Q1x + 61.55 DV, DV = 1 for 1973
(—1.42)  (4.68) (4.68)

R*=0.79, D.W. = 1.59, 1963-1976

Exports of goods

Xc=Xco+ Xcnt+ X1x+ Xo

Total non-factor service receipts

XTNFS= XNFS+ OTD

Total exports

X=XG+XTNFS

Exports at current prices

X%= X;-px.i=CO,CN, TX, O, TNFS

Total ex»orts at current prices

X* = Ko+ Xon + Xx + X+ Xinrs'

Imports at current prices

M?=M;- py,i=K,R,FL,FS, O, NFS

Total imports at current prices

M‘=M1(+M‘R+M.FS+ M‘FL+ M‘O"'M‘NFS

Resource gap at current prices

TH=M" - X*

Resource gap at constant prices

TG=M-X

Commodity trade gap at constant prices

CTG=MG—XG

Commodity trade gap at current prices

CTG* = M, - X%
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Terms of trade adjustment

TTADI = (X*/py) — (X*/py)

Exports adjusted

Xadj =X+ TTADJ

Balance of payments

Current-account balar.ce

CAB®* = X* — M* + NFY* + NT*

Capital-account balance

KAB* = NPC* + GFB* — AMGFD*

Public foreign borrowing

GFB* = 163.402 + 0.1078GD* + 915.628 DV, DV = 1 for 1976-1977

(4.747) (3.27) (8.29)
R*=0.98, D.W. = 2.11, 1966-1977
Amortization on public foreign debt

AMGFD* = —170.166 + 0.206 GFD*
(—4.72) (9.32)

R*=092, D.W. = 2.1, 1969-1976
Public foreign debt
GFD* = GFD*, + GFB* — AMGFD*

Interest on public foreign debt

INTGFD* = —37.989 + 0.0375 GFDY |
(—2.17) (3.5)

R*=0.62, D.W. = 1.2, 1969-1976

Official debt service ratio

GDSR* = (AMGFD"* + INTGFD*y/ X*

Change in reserves

ARV* = CAB* + KAB* + KADJ*

Reserves

RV* = RV%, + ARV*
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Other identities

Gross domestic income

GDY =GDP+ TTADJ

Gross national product

GNP = GDP + NFY

GDP per capita
GDPPC (in Syrian pounds) = GDP/TP (in millions)

Gross domestic saving

DS=GDP—- C

Gross national saving

NS = DS + NFY + NT

Domestic investment saving gap

DISG =71— DS

Appendix

IDENTIFICATION OF SYMBOLS

Variables

AMGFD amortization on public foreign debt

C total consumption

Cg food consvmption

Cq government consumption
Cp private consumption
CAB current-account balance
CTG commodity trade gap
DISG domestic investment saving gap
DS domestic saving

DV dummy variable

D.W. Durbin-Watson statistic
GD government deficit

GDP gross domestic product

GDPPC  GDP per capita
GDSR official debt service ratio
GDY gross domestic income
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GFB
GFD
GNP

1

II
INTGFD
IR

KAB
KADJ

:g!"h

-

MYD
MYS

NFY
NPC
NS
NT
OTD

Por
Ppwms

>

public foreign borrowing

public foreign debt

gross national product

aggregate gross domsstic fixed investment

sectoral gross domestic fixed investment; i = A, D, G.M,P,.S. T

interest on public foreign debt

index of average rainfalls (exogenous)

capital-account balance

capital adjustment (exogenous)

aggregate demand for labour

sectoral demand for labour. i= A M, S, T

total imports

imports of type i; i = FL (fuel), FS (foodstuffs), G (total goods). K (capital goods).
NFS (non-factor services), O (other), R (raw materials), T (transport): My and M,
are exogenous

monetary base

aggregate demand for money

aggregate supply of money

aggregate supply of labour

net factor income (exogenous)

net private capital flow (exogenous)

national saving

net transfers frosa abroad (exogenous)

oil transit dues (exogenous)

GDP price deflator

domestic food price index

domestic food imports price index (exogenous)

import price index (exogenous)

price index of import i (exogenous); see M, above

export price index (exogenous)

price index of export /; see .Y, below

production index of crude oil (exogenous)

production index of textiles (exogenous)

cocfficient of determination (adjusted for degrees of freedom)

government revenue

reserves

resource gap

total population

terms of trade adjustment

unemployment

unemployment rate

total exports

total exports, adjusted

exports of type i; i = CN (cotton), CO (crude oil), G (goods). NFS (non-
factor services minus oil transit dues). O (other), TNFS (total non-factor
services), TX (textiles); X¢n. Xnps. Xy and Xynpg are exogenous.

value added

sectoral value added; i = A, M, T, D, S

Exogenous parameters

investment growth rate of sectori;i= A, D, G. M, P.S. T
share of sector i in investment
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RECENT UNITED NATIONS PU3SLICATIONS PREPARED BY THE
DIVISION FOR INDUSTRIAL STUDIES, UNIDO

World Industry in 1980
Sales No. E.81.1I1.B.3. Price: $16.00

The central theme of the eighth issue of the Industrial Development Survey,
entitled World Industry in 1980, is the restructuring of world industry. This
theme, analysed in several differeni contexts, draws upcn a large volume of
data from national and international sources (published and unpublished). The
Survey looks at the present structure of world industry and highlights the
changes that have occurred since the 1960s. Changes in revealed comparative
advantage are measured in over 130 specifically defined industries and a large
number of developed and developing countries. Case studies of specific
industrial branches—chemicals, iron and steel, engineering goods and food
processing—indicate differences in the nature of restructuring, as well as in the
implications for investment, product development and trade. Other rela‘ed
subjects dealt with in this issue include energy requirements in the manu-
facturing sector and the pattern of energy-induced change in techuology
processes and the role of the transnational corporation as an agent for
industrial restructuring.

Structural Changes in Industry
Sales No. E.81.11.B.2. Price: $5.00

Structural charges in industrial production—both national and inter-
national—are in evidence throughout the world. Econcmists and policy-makers
in developed and developing countries alike are showing a growing interest in
this multifaceted phenomenon and a large numuer of research papers have
appeared in recent years, dealing with the restructuring process in individual
countries and with the issues involved.

This publication consolidztes the major findings of UNIDO and others
doing research in this field; it examines the issues involved in the restructuring
and redeployment of industry and analyses past and future trends. Among the
issues covered are:

The emerging pattern of industrial production, trade and employment in

developed and developing countries;

The development priorities of developing countries;
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The expected future development of industrial sectors in developed
countries;
The potential for the redeployment of industries to developing countries,
the forms such a redeployment is likely to take and the obstacles it may
encounter.

The publication attempts to place all these issues in one context; it assesses
future developments in the international restructuring of industry and their
implications for those concerned. With this in mind, it discusses policies and
actions that could facilitate the restructuring of world industrial production
without any major disruptions.
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Articles submitted should contain original, unpublished work not
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manuscripts. .
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not be published.
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