E/3842 _
ST/ECA/%0

STUDIES

IN LONG-TERM

ECONOMIC PROJECTIONS
FOR THE WORLD ECONOMY

Aggregative Models

UNITED NATIONS






Department of Economic and Social Affairs

STUDIES

IN LONG-TERM

ECONOMIC PROJECTIONS
FOR THE WORLD ECONOMY

Aggregative Models

UNITED NATIONS
New York, 1964



NOTE

Symbols of United Nations documents are composed of capital letters combined
with figures. Mention of such a symbol indicates a reference to a United Nations
document.

E/3842
ST/ECA/80

UNITED NATIONS PUBLICATION

Sales No.: 64. 11.C. 2

Price: $ U.S. 1.00
(or equivalent in other currencies)



FOREWORD

Economic projections have come to occupy a prominent
place in national and international discussions on eco-
nomic policy in recent years. This is largely because
all over the world Governments are engaged in guiding
the course of national economic activity. In many
parts of the world, national planning has been employed
as the primary instrument for achieving higher standards
of living and modernized and well-diversified economies.
Even in those countries where the major reliance for
economic advance is placed on private enterprise, the
concern for economic growth has become widespread.
Given such a universal desire for rapid economic progress
and freedom from disruptions and turbulences that
often characterized the economies in the past, it is only
natural that attention should be devoted to developing
and refining techniques of economic projections as
important aids to policy formulation.

Emphasizing the need and importance of economic
projections, the Economic and Social Council at its
twenty-cighth session requested the Secretary-General
to undertake an evaluation of the existing techniques
of long-term economic projections, their applicability
to countries in different stages of development and the
possibilities and limitations of these techniques.! A
preliminary report containing such an evaluation was
submitted to the Council at its thirtieth session.? Sub-
sequently, through its resolution 777 (XXX), the Council
requested the Secretary-General to intensify his activities
in the field of economic and social projections; it also
authorized him to convene meetings of experts from
representative groups of national Governments as he
deemed appropriate for the purpose of further evaluation
of techniques of medium- and long-term projections,
particularly in the economic field. Further impetus
to the work of the United Nations on economic projec-
tions was provided by General Assembly resolution
1708 I (XVI), which requested the Secretary-General
to establish an Economic Projections and Programming
Centre with regional centres in the regional economic
commissions or institutes of economic development and
planning.

In accordance with Economic and Social Council
resolution 777 (XXX), the Secretary-General appointed
a group of nine experts, who met at United Nations

Headquarters from 18 to 29 June 1962.* The group
was requested not only to assist in the evaluation of

! Economic and Social Council resolution 741 (XXVIII).

* United Nations, “ Evaluation of long-term economic projec-
tions " (document E/3379),

¥ See anncex 1, infra.

techniques of long-term economic projections but also
to advise on a co-operative work programme for the
Economic Projections and Programming Centre, which
was established at Headquarters just prior to tnhe meeting
of the group of experts, and for the regicnal centres,
which were soon expected to be (and since then have
been) established.

The present volume is in the main a collection of studies
prepared in connexion with the meeting of experts. Their
purpose is to develop a framework for projections of
world productior and world trade to serve, inter alia,
as a basis for estimating the external environment within
which the developing countries may plan their programmes
of economic development.

The first stage in the development of such projections
is the formulation of a workable economic model for the
world economy which focuses on the principal economic
interrelationships among its constituent members. As
in the World Economic Survey, published annually by
the United Nations, the country members of the world
economy have been divided into three broad categories,
designated as is customary in United Nations documents,
as the developed market economies, the centrally planned
economies and the developing market economies. As
a first approximation, it is assumed that the rates of
growth in the developed market economies are deter-
mined essentially on the basis of internal considerations
relating to manpower and capital formation. These
considerations are also relevant in the centrally planned
eccaomies, though here they must be assessed in the
framework of plan targets. The rates of growth of the
developing market economies, however, are taken as
a function not only of such internal variables but also of
external variables relating to their foreign trade and the
inflow of capital.

In order to use such a rcodel for world economic
projections, it is necessary to calculate the potential
import demand and expon supplies of the developed
raarket economies as well as of their private capital flows,
all as functions of their gross national product and other
internal economic variables. Corresponding calcula-
tions on an appropriate basis are also neeaed, though
the magnitudes involved in this case are much smaller,
for the centrally planned economies. Official assistance
may be taken as a policy parameter. These external
variables, together with domestic development policies,
then serve as a basis for estimating the potential export
proceeds and import capacities of the developing market
economies from which in turn their potential rates of
imports of capitai goods and therefore of their capital
formation and of their gross national product may be
projected.




These ar: the broad premises on which the studies
ntained in the following chapters are based. Chapters |
nd 2 dealing with the methods of projections in the
veloped market economies and the centrally planned
onomies, respectively, have been prepared by two
mbers of the expert group, Professor E. S. Kirschen
Belgium) and Professor Jézef Pajestka (Poland), in
heir capacity as consultants to the United Nations
retariat. Chapter 3 which deals with the projection
thodology for the developing market economies has
n prepared by the Economic Projections and Pro-
amming Centre of the Bureau of General Economic
escarch and Policies. The unanimous report of the
oups of experts is reproduced as annex 1.

The models presented here are intended primarily
or illustrative purposes rather than to serve as a definite
is for projections. Since the models for the three
ajor groups of countrics were prepared independently,
hey are not fully consistent with one another either as
cgards the classification of countries or as regards the
uantitative cstimates. These discrepancies do not,
however, affect the uscfulness of the report as a frame-
work for analysis of the problem of projections of long-
term cconomic growth for the world economy.

The methodological approach discussed in this volume
has served as the basis for estimating the trade needs of
the developing countries in order to achicve the accelera-

¢ United Nations, World Ecomomic Survey, 1963, 1. Trade and
Development. Trends, Needs and Policies (Sales No.: 64.11.C.1),
chapter ).

tion in economic growth implicit in the United Nations
Development Decade objectives. Estimates of such
trade needs were presented to the United Nations Con-
ference on Trade and Development and are reproduced
in the World Economic Survey, 1963.4

The economic modecls represented in this volume are
doubtless of an aggregative character. They need to
be constantly revised and improved in the light of new
knowledge and to suit the changing circumstances of
a growing world economy. Attention has particularly
to be devoted to prepare more detailed sectoral models.
Work on such problems has been initiated in the Eco-
nomic Projections and Programming Centre at United
Nations Headquarters and in the regional centres. The
work programme of the Centre, contained in annex 2,
provides details of the projects on which work has already
started or is expected to start in the near future. The
work programme has been designed to intensify and
co-ordinate the work of the United Nations in the field
of projections and planning, in accordance with General
Assembly resolution 1708 11 (XVI) and Economic and
Social Council resolution 924 (XXXIV). The work
programme has been endorsed by the Economic and
Social Council in its resolution 979 (XXXVI).

This report is the first in a series to be published by the
Economic Projections and Programming Centre of the
Bureau of General Economic Research and Policies.
It is hoped that this publication will serve to spur further
thinking on the vital issue of international economic
progress, and will thus contribute to the aims of the
United Nations Development Decade.
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Part 1

STUDIES BY CONSULTANTS SUBMITTED TO THE COMMITTEE
OF EXPERTS ON LONG-TERM ECONOMIC PROJECTIONS (1962)






Chapter 1

A PROJECTION MODEL FOR THE DEVELOPED MARKET ECONOMIES *

E. S. KIRSCHEN **

Introduction

BASIC ASSUMPTIONS

1. In this study the world is divided into three zones: zone A, the developed
market economies; zone B, the centrally planned economies; and zone C, the under-
developed economies.

2. The following definition of zone A excludes, among other countries, Vene-
zuela, Spain, Portugal, Greece and Turkey. This zone is subdivided into four areas.

* The grouping of countrics and the data used in this chapter are those of the author and
do not necessarily correspond to those in chapter 3 prepared by the United Nations Secretariat.
The style and terminology have been slightly edited to conform to United Nations usage.

*¢ Professor, University of Brussels, Belgium. The author wishes to acknowledge the very
valuable assistance he has received on economic matters from Mr. H. Glejser. Mrs. C. Dupres-
Reichert helped with the fixed capital problems, while statistical information was collected by
Mr. X. H. Panhuys on imports, exports, aid and capital movements and by Miss N. Schmitz
on demography and the stock of capital.

Table 1-1. Real national income and population of zone A
Real national
Number of income Real income
countries (billions of  Population per caplse
Area and country in area doliars) (millions ) {dollars)
A-1. North America and Oceania:
Australia, Canada, New Zealand, United
States . . . . ... ..., 4 398 199.7 1,990

A-2. European Economic Community (as consti-
tuted at present):
Belgium, France, Germany (Federal Re-
public), Italy, Luxembourg, Nether-
lands . . . . . .. ... ..., 6 151 165.6 914

A-3. Others, western Europe:
Austria, Denmark, Finland, Iceland,
Ireland, Norway, United Kingdom,

Sweden, Switzerland . . . . . . . . 9 97 86.3 1,122
A-4, Others, non-European:
Israel, Japan, South Africa . . . . . . 3 45 107.0 425
TOTAL, ZONE A 22 691 558.6 1,238
Sourcs: Data on real national income were obtained from J. P. Delabaut and E. S. Kirschen, “ Les
ummumdumondommmnm déconomb ube, Université libre de

WdchullaNo 10, April 1961, p. 16S. figures are given by
. N. Rosenstein-Rodan, “ International Aid for Under "Countries *, Review of Ecomomics
aad Statistics (Cambridge), May 1961.




3. Zone B, the centrally planned economies, is com-
posed of:
(a) The Union of Soviet Socialist Republics;

() European countries: Bulgaria, Csechoslovakia,
Eastern Germany, Hungary, Poland, Romania and
Yugoslavia;

(c) Asian countries: mainland China, Mongohia, North
Korea and Morth Viet-Nam.

4. Zone C, the under-developed economies, consists
of 124 countries with a population of 1,266.8 million.
This zone has a real income of $250 billion ! and a
rcal income per capita of $204, only one-sixth of that
of zone A. The ecight largest units, which account
for more than one-half of the total real income, are:
India ($47.2 billion), Indonesia ($16.4 billion). Brasil
($14.0 billion), Spain ($13.4 billion), Mexico ($11.9
billion), Turkey ($11.1 billion), Pakistan (38.7 billion)
and the Philippines ($7.5 billion). Of these cight coun-
tries, four are situated in Asia, one in the Middlc East,
one in Europe and two in Latin America.

5. Provisionally, the base year is 1957. Howcever,
it would bo better, at a later stage, to use the eleven-year
period, 1950-1960, centred on 1955.  During this period,
post-war roconstruction had been completed a'most
everywhere, wars were small and depressions moderate.
Thus, it presents as ideal & starting point as is likely to
be found.

6. The assumptions for the projections are the usual
ones:

(@) No major war;
(M) No deep economic depression ;

(¢) The Common Market will be worked out at least
as rapidly as was specified in the Rome Treaty;

(d) The Western economies will continue to be mainly
submitted to the laws of the market, although Govern-
ments will hecome increasingly conscious of their responsi-
bility towards economic expansion and will begin to
take action to this cffect:

(¢) The terminal years will be * normal ™ or * average ".

7. The terminal years suggested here are 1970, 1978
and 1980 (the year 1965 will be too close to the end of
the work). It may be assumed that present techniques
for both production and government will be modified
until 1970 in a way that can already be predicted, while
by 1975 and 1980 some new techniques will have been
invented and effectively used: these inventions will more
than compensate for the disappearance of some raw
materials in present industrial arcas.

METHOD AND PLAN

8. This study is meant to allow a first discussion of
a number of growth problems at both world and zone
levels. The statistical calculations are by no -mneans
complete; occasionally the model is no more than a

! Ses source for table |-1.

sketch. Nevertheless, it is hoped that the various
symbols can be replaced by actual figures.

9. In the first section of the study, the objective is to
arrive at the simplest possible model for zone A, showing
a projection of total production, the rate of growth
of the oconomy, potential import demands, potential
export supplics, private capital flow to zone C and public
aid to zone C.  In order to achieve this simple model,
it is necessary to aggregate, among other things, all zone A
countries as if they had only one government and all
imports and exports as if common methods of projection
could be applied to, for example, imports of coffee and
imports of tin. ‘vhese simplifying assumptions will be
removed in the second section, at the cost of making the
model much more cumbersome.

10. Both sections of the study, however, have the same
am: to clarify the most hkely, or the lcast unlikely,
course of cvents and to guide the choices that must be
made by those responsible for economic policy decisions
in the twenty-two countries of zone A.  From the great
number of possible models, those sclected must fulfil throe
conditions: (a) they must be coherent from the economic
point of view: (b) rhey must be based on the available
statistical or policy information; and (c) they must be
soluble, at 2 reasonable cost, by modern computers.

A Six-equation model

GUENERAL OQUTLINE

11. The simplest method of projection consists of
cxtrapolating the past trends of some cconomic mag-
nitudes, such as the population or the gross national
product. In many cases. howcver, projections are
based on the use of models, i.e., systems of simultancous
cquations. These equations link cither:

(@) Macro-economic variables, assumed to represent
the essential features of a national economy: the capital.
the gross national product, the main components of
demand;

(M Branch variables, relating to the output or input
of branches of activity, or possibly to the main components
of cither, such as exports of the branches or value added
by them: or

(¢) Variables relating to smaller parts of the variables
mentioned above, such as food consumption and invest-
ment in machinery. The magnitudes will not appear
in the model given in this study.

12. A possible approach to a projection of the ccon-
omy of zonc A might have been to construct a model
for cach of the twenty-two countries  or possibly models
for groups of these countries. Although this would
have permitted the use of all the information available
at the country level, it would have created considerable
difficulties in describing the zonc as a whole. First,
the variables representing export and import projections
between the individual countries would have been par-
ticularly troublesome because the forecasts have not,
so far, been co-ordinated. Secondly, the combination
of national models using different variables would have




raised problems of algebra too complicated for even
the modern computers.  In order to avoid these difli-
culties, the whole of zone A has been treated as af ot
were a smgle cconomy.  The vanables of such a maodel
may be called ™ megisto-econonue =, indicating that they
refer to cconomies larger than the national ones, which
are referred to as macro-vanables.

13, At first sight, this method appears to increase the
overssimphification of issues that results from the use
ol magnitudes meant to represent the whole or a large
part of a national economy.  Zone A countries differ in
available factors of production (manpower, capital),
in natural environment, in institutional organization and
in degree of dependency upon foreign trade.  All these
formidable problems have been ignored in this study,
with the hope that the picture of zone A as a whole
will remain meamngful.

14. On the other hand, the well-known statistical
advantage of aggregation is of benetit. 1t is possible to
forecast with more accuracy the income or expenditures
of a nation than those of a single individual.  Thus, it
is casier to project the income and other macro-economic
variables of a group of nations that are homogencous,
to a certain degree, than those of individual countries.

1S. The tirst stage of the study is the setting up of
a model consisting of six equations (four functions and
two identitics), linking:

(@) Four megisto-variables internal to zone A: its
gross domestic product (Y), its fixed capital (K), its gross
investment (V) and its net saving (S);

() Two megisto-variables concerning trade between
zones A and C: the imports (M) and exports (X) of zone A,

These equations will be described in turn in this section
of the study (paragraphs 19-78). The number of variables
appears to be the absolute minimum required; although
consumption does not appear explicitly in the model,
it can be obtained as a residue.

16. As stated in paragraph 10 above, the main pur-
pose of the model is to show the cffect of some important
decisions to be taken by those responsible for economic
policy in zone A. Six policy variables appcar in the
model. Two of these — the acceleration of technical pro-
gress and the additional saving — are internal to zone A,
although they affect the possibility of zone A helping
tone C. The other four refer primarily to relations
between zones A and C, although they also exert an
influence on the rate of development of zonc A.  These
variables arc public gifts, public loans, * refusal to
import *, which mecans the aggravation or reduction of
obstacles to the import into zone A of goods produced
in zone C, and the terms of trade of zone A towards
zone C, that is, the ratio of the price index of goods and
services exported to zone C to that of goods and services
imported from zone C.

17. Lastly, it is necessary to take account of eight
exogenous variables, representing phenomena that influ-
cnce the economy of zone A and/or its relations with
zone C.  These are phenomena that cannot be controlled.
or that can be controlled to a limited extent only. by
cconomic policy, although they might belong to other

spheres of policy.  Two of these variables are demograph-
ic: the quantity of labour and the number of houscholds.
wo are technical: the average hife of capital and the
ratio of the replacement value of capital to its depreciated
value. Three are social and political: the value added,
the investment and the depreciation in branches of
activity, such as agriculture, housing services and govern-
ment services, tor which economic considerations often
play a sccondary role.  The last of these eight variables
18 the mere passage of time, which takes into account
many other factors submitted to a more or less regular
cvolution.

I8, In the following pages, the present stage of think-
ing on cach function or identity s summarized. Then,
m order to open a discussion, a formula, which might
be applied to zone A as a whole, 1s suggested.  The final
pages of this section present the model resulting from
the combination of the six cquations and propose methods
of solving this model, i.¢., expressing cach of the endo-
genous or dependent variables as a function of the policy
variables, the exogenous variables and a few constants
derived from the observation of past performunces.

't PRODUCTION FUNCTION

19. This type of function relates gross domestic pro-
duct or a simlar flow of a country or a group of
countries to 4 small number of factors meant to determine
it.  The first decision to be made is whether the produc-
tion function should cover the whole of the cconomy or
should exclude some branches that are considered ex-
Ogenous.

20. The first solution was adopted in the Nether-
lands projection for 1970, in a study by the Economist
Intelligence Unit,? in [. Svennilson’s forecast,® in the
Knowles report,® in the energy forecast of the Organisa-
tion for European Economic Co-operation (OEEC) ¢ and
in Sandee's unofficial projection of the Netherlands
cconomy in the symposium by the Association scienti-
fique européenne pour la prévision économique & moyen
ct A long terme (ASEPELT).?

21. However, numerous production functions apply
to only a part of the economy. Thus, the classical study

* Central Planning Burcau, Een vwerkenning der economische
toekomstmogelijkheden van Nederiand, 1930-1970 (The Hague,
1933); and Scope and Method of the Central Planning Buresu
(The Hague, 1956).

! Lkconomist Intelligence Unit, Britain and Enrope (London, 1937).

¢ Industrial Institute for Economic and Social Research, Prospects
of Development in Western Ewrope, 1955-1975, by Ingvar Svennilson
(Stockholm, 1957).

* United States Congress, Joint ¥oonomic Committee, The Poten-
tial Economic Growth in the United States, by James W. Knowles,
86th Congreas, Second Seasion, Study Paper No. 20 (Washington,
D.C., 1960),

% Organisation for European Economic Co-operation, Towerds
a New Energy Pattern in Ewrope, Report of the Energy Advisory
Commission (Paris, 1960).

' Jan Sandee, * Possible Economic Growth in the Netherlands *,
Europe's Futwre in Figures, vol. 1, edited by J. R. Geary, Association
sciontifique curopéenne pour la prévision économique & moyen
ot & long terme (Amsterdam, North-Holland Publishing Company,
1962).



by Cobb and Douglas covered only industry.® This is
also the case in later studies, such as those by B. Wall,*
C. E. V. Leser,'®* A. Maizels,"! the Institut fir Wirt-
schafisforschung of Munich '? and R. Krengel's contribu-
tion on the Federal Republic of Germany to the ASEPELT
symposium.!* Other authors, although considering the
whole of the economy too broad a range to be covered
by a production function, think it can apply to more
than mere industry. Thus, gross domestic product,
minus agriculture, housing and services rendered by the
State, is the dependent variable in the Luxembourg
report, ¢ in the first unofficial Belgian forecast for 1975 18
and in the Belgian and Italian contributions to the
ASEPELT volume.'*

22. Inanumber of countries, the rate of increase of the
gross domestic product is assumed rather than calculated
through a production function. This is the case in the
French official plans,!? in the report of the Royal Com-
mission on Canada’s Economic Prospects !'* and in
Saunders’ unofficial projection of the British economy.!®
The absence of a production function does not preclude,
of course, the use of a model describing the probable
evolution of the main macro-economic magnitudes.

¢ C. W. Cobb and P. H. Douglas, * A Theory of Production ",
Amorican Ecomomic Revigw Swpplement (Evanston, lllinois)
vol. XVIil, March, 1928.

* B. Wall, “ A Cobb-Douglas Function for the United States,
Mining and Manufacturing ", Econewetrica (New Haven), 16, 1948,

# C, E. V. Leser, * Production Functions for the British Indus-
trial Economy ~, Applied Statistics (London), June 1954,

11 A, Maizels, * Comparative Productivity in Manufacturing
Industry, A Case Study of Australia and Canada ", Ecomomic
Record, April 1958.

1t Ingtitut for Wirtschaftsforschung, Exponential — wnd Wach-
stumsraten — Produkt ioner und ikre Verwendung fir eine
Projesction, by K. C. Kuhlo (Munich, 1961).

12 Rolf Krengel, “ Attempt at a Prognosis of Output and Factors
of Production of Industry in the Federal Republic of Germany,
196S and 1970 ", Ewope’s Futwre in Figwres, op. cit.

14 Seatistical Office of the European Communities, * Méthodes
de prévision du développement économique A long terme ”, Informe-
tions stevistigues (Brussels), November-December, 1960.

1 Groupe d'études de la comptabilité nationale, “ Perspectives
de I"économie beige ", Département d'économie appliquée, Univer-
sité libre de Bruxelles, Cakisers édcomomigues de Bruxelles, No. 6,
February 1960,

3 Groupe d'études de la comptabilité nationale, “ L économie
belge d'ici :"-1175" and Vera CIO-:I:I " Validi““droriqm ot

irique fvisi tobel . . :
italisnne do 1938 & 1970 ", Ewrope’s Futwre in Figwres, op. cit.

' The Fourth Man, which is now being prepared, covers the

23. A few years ago, the most common producticn
function was:

Y=Lxn

where

Y = the gross domestic product (or a similar flow),
L = the total quantity of labour (in man-hours) and
= = the productivity of labour.

L and » were forecast separately and Y was obtained
as their product. This rather simple method was followed
by the European Coal and Steel Community,® the
OEEC,*! the Economist Intelligence Unit ** and Sven-
nilson.** It is still used at present in some national
projections, such as that of Kneschaurek for Switzer-
land.®*

24. Another fairly simple production function is:

1

c.o.r.

Y= Kx

where

K is the total quantity of capital and
c.o.r. is the capital/output ratio.

Here again, K and l/c.o.r. are forecast separately, and
then multiplied by each other (the relationship between X
and investment or saving is discussed below). This type
of formula, which originated in the theoretical work
by Harrod and Domar, has been used quite recently
by Kristensen and associates for the cight regions into
which they divide the world ** and by Krengel for
Germany.** However, the relationship between Y and
K was expressed differently by the Central Planning
Bureau of the Netherlands: *?

Y= k*

25. Inthese three formulae, only one production factor
appears on the right side of the equation: labour in the
first, capital in the next two. Underlying these functions
is the tacitly expressed assumption of complementarity
between the two main production factors: labour and
capital. If onc of them — capital, for example — is
given, it will produce a certain output no matter what
the amount of the other factor may be. Technological
conditions make only one combination of production
factors possible, according to this point of view. There

® European Coal and Steel Community, Ernde sw la structure
¢t les tendances de ["écomomie énerpétique dans les pays de la Com-

mumauté (Luxembourg, 1958).

" Towards @ New Energy Pattern in Ewrope, 0Op. cit.

3 Britain and Ewrope, op. cit.

" Prasyects of Development in Western Ewrope, 1935-1973,
op. cit.

% Francesco Kneschaurek, “ National Product Forecasts in
Switzerland ", Lirope's Fuure in Figures, op. cit.

% The Foreign Folicy Society, The Ecomemic World Belance,
by Thorkil Kristensen ard associates (Copenhagen, 1960).

* Rolf Krengal, op. cit.

37 See footnote *.



would thus be a high probability of so-called technolo-
gical unemployment if one of the factors exceeded
requircments.

26. The hypothesis that a given output can be pro-
duced with several combinations of production factors,
i.c., the assumption of substitutional ability, appears
somewhat closer to reality. This explains why most
of the recent studies tend to use slightly more complicated
production functions based on the Cobb-Douglas for-
mula, which assumes perfect substitutional ability between
labour and capital, that is, a given output can be pro-
duced with an infinite number of combinations of L and X :

Y=L'K* or Y = AL +uK’

where

Y’ = annual rate of increase of gross domestic product ;

L' = annual rate of increase of the quantity of labour
and

K’ = annual rate of increase of the quantity of capital.

4 and p arc empirically-determined constants.

A bibliography of such production functions, to which
trend and other terms may be added, may be found in
the Luxembourg report.*$

27. The same report proposes, for the endogznous
sector of the six Common Market countries:

1
Y = §E+3K'+0.7h'+0.015+v

where

Y’ = rate of increase of the production,
L’ = rate of the increase of the number of workers,
K’ = rate of increase of the capital employed,
k' == rate of increase of working hours per head and
v = an economic policy parameter, representing the
will of governments to accelerate technical pro-
gress.
The figure of 0.7 is somewhat uncertain; the others, 2/3,
1/3 and 0.015, were reached after lengthy econometric
calculations based on Jong-period statistics for five
zone A countries, namely, the United States, the United
Kingdom, Italy, Canada and Norway. These countries
represented more than two-thirds of the zone A gross
national product in 1957.

28. The Knowles report proposes a rather more
complicated formula for the whole of the American
sconomy:

L.
log Y = —5.43104+log L,+0.9104 Iogf-
’

L7 K
=33 logz— +0.35 log -E-—S.64ll log x

P 4

+10.356 (log x)* + X +0.00884;

where

L, = secular trend of labour input,

L, = actual labour input,

K = capital stock,

x - age of capital

X = mix variable (taking account of the composition
of gross national product) and

t == time.

29. H. Stein and E. F. Denison have evolved a
method of analysing and projecting national product.®
This can be assimilated to a Cobb-Douglas function of
the type:

Y = AL + uK' +u

Y', L' and K’ have been defined above. However, L’ is
a much more refined measurement of the rate of increase
in the real quantity of labour than in the previous for-
mulac: the number of man-hours worked is adjusted
for increases in output per hour owing to work time
reductions (cf. A’ in the Luxembourg function), for
improvements in the workers’ skill and educatior and
for changes in labour quality owing to demograph'c
changes and better utilization of female workers.

30. i and » are empirically determined cor.stants
(0.714 and 0.203), representing the respective ports of
labour and reproducible capital in the distribution of
national income. Their sum is less than unity, as the
fraction of national income accruing to land is omitted
here because this production factor does not increase
further in a developed economy. Finally, u is the part
of the rate of production growth owing to: (a) increase
of knowledge, with the exception of that already attri-
buted in L to improvements in formal education; () eco-
nomies of scale; and (c) less important factors.

31. Lack of data precludes the use of one of the last
two functions for the purpose of this exercise. It is
suggested that a slightly simplified version of the
Luxembourg formula be adopted, ignoring the 0.7
coefficient and considering / the labour input of the
endogenous sector, expressed as the total number of
hours worked in each year.® Thus:

Y = Y, +al' 2k /200134 ¥

(A)

32. A crucial role is played by the economic policy
variable v. In the Luxembourg report, v includes a
term equal to 0.005 (one-half per cent per year) as the
effect of the Common Market on the six participating
countries: extra keenness of the producers, fewer national
cartels etc. Apart from this, the will to accelerate the
ratc of growth has been formally expressed for a few

' “ Méthodes de prévision du développement économique &
long terme ", op. cit. See appendix, p. 652.
"RMM&F.M‘MWMM
in the American economy ”, & paper prepared onhol’mm'l:
f%nnhdonon Nationsl Goals (Washington, D.C.), 12 December
".‘l'hisfotmulai:medforWum;d. Ewrope’s Futwre in
Figwres, op. cit.



years in France (Commissariat au Plan), Italy (mainly
with an eye on the development of the south) and Norway.
It is rapidly gaining ground in Belgium, Great Britain
and possibly the United States and Canada. The
Federal Republic of Germany is the only important
industrial country in the zone that does not consider
the promotion of expansion to be a government re-
sponsibility.

33. One inight venture to estimate that an extra one
per cent of growth — including the effect of the Common
Market — could be obtained by Governments without
jeopardising other economic objectives, such as price
stability and the level of exchange reserves; this would
give v == 0.0]. At any rate, the model can be tried for
some other values, such as 0.005 or 0.015.

34. Y,,. the net output of agriculture, government and
housing services, should now be considered. Studies of
agriculture have been made by the Food and Agriculture
Organization (FAO)** and by the Common Market
Commission.?? The subject is also discussed in the
Luxembourg report and, no doubt, projections have
been made in the United States. It seems certain that
agricultural output will continue to progress at a much
slower pace than the total gross national product or
the output of the endogenous branches. It will depend
mainly on: (@) the food consumption in zone A (with
an income elasticity of roughly 0.6); ** (b) the policy of
the Government of the United States of America (price
supports and aid given under Public Law 480); and (c) the
degree of protection against non-zone A imports that
will prevail in the Common Market, especially if the
United Kingdom and Denmark join the Common
Market. It is suggested that the forecast of the value
added by zone A agriculture be entrusted to a group
comprising, among others, experts from the FAO, the
United States Department of Agriculture and the Com-
mon Market.

35. The main factors in government output are the
defence effort, which all experts — except those in the
North Atlantic Treaty Organization — tend to consider
likely to decrease in proportion to gross national product;
and Parkinson's law, coupled with a gradual increase
in the Governments’ responsibilities (especially in educa-
tion), entailing an increasing share of the gross national
product. To some extent, an increase in the government
output will result from decisions concerning the policy
variable v. It is suggested that various combinations
of the two factors mentioned be tried.

36. With regard to housing services, the period of
post-war shortage is nearly over. Thus, the value added

$! Food and Agniculture Organization of the United Nations,
Income Elasticities for Food Derived from Household Surveys,
by L. M. Goreux (Rome, 1959).

3% European Economic Community, Common Market Commis-
sion, Tendances de la production et de la consommation en denrées
alimensaires dans la C.E.E., 1956 & 1965, Direction générale de
I,A‘%nwlmm Document A diffusion restreinte (Brussels), October,
1960.

¥ Food and Agriculture Organization of the United Nations,
“ Income and Food Consumption °, by L. M. Goreux, MonrAly
Bulletin of Agricultwral Ecomomics and Statistics, October, 1960.

by housing services should increase only with the number
of households and with an increase in the quality of
the services, which will be very slow because of the
extremely long life of capital in this branch. In fact,
the official Canadian Commission, as well as the Belgian,
British and ltalian contributors to the ASEPELT sym-
posium, predicts notably lower rates of growth for this
branch than for gross national product.** French and
Swedish forecasters, on the contrary, foresee a higher
rate.3® The author’s suggestion would be an increase
of 1.25 to 1.50 per cent per year, taking into account
the one per cent per year increase in population that is
forecast in the next paragraph.

37. The last exogenous variable in the production
function, equation (A), is the labour input /. This
magnitude must be determined in three stages: (a) total
population; (b) total quantity of labour (labour input);
and (c) quantity of labour in the endogenous sector.
The main source of information on total population
figures is the United Nations.?® Using the medium
assumption, the population figures in table 1-2are reacke-!.

38. The total quantity of labour (labour input .3
influenced mainly by the total population, its age disiri-
bution, the school-leaving age, the pensioning regulations
and habits, the attitudes towards female work outside
the home and the number of hours worked per year.
In A-l, the average yearly increase from 1955 to 1980
will be 0.35 to one per cent, according to Kristensen
and associates. For the United States alone, Knowles
forecasts 0.9 to 1.6 per cent for the period 1959-1975,
while Stein and Denison predict 1.15 per cent for the
period 1960-1980. In A-2 plus A-3, Kristensen, using
figures for western Europe, forecasts an average yearly
decrease of 0.15 to 0.85 per cent. In A-4, the Economic
Planning Agency of the Japanese Government forecasts
an annual rate of growth of 1.2 per cent for the working
population of Japan during the period from 1961 to
1970.3 This would entail an increase of 0.4 to 0.7 per
cent per year in the quantity of labour. By combining
these figures, a yearly increase of between —0.1 per cent
and +0.6 per cent is reached, thus indicating an increase
of 0.35 per cent on an average.

39. The third siage is the quantity of labour in the
endogenous sector. The ratio of the quantity of labour
in agriculture to the total quantity of labour is decreasing
everywhere.*® This trend will certainly continue. The
same thing is likely to happen to the percentage of the
labour force used in defence production. Even if the
total defence expenditure remained a constant proportion
of the gross national product, there would inevitably

38 Final Report of Royal Commission on Canada’s Ecomomic
Prospects; and Euwrope’s Future in Figures, op. cit.

3¢ Long-term Projections for France ", op. cit.; and R. Bentzel
and K. Eklof, Den privata konsumtionen i Sverige 1931-65 (Stock-
holm, 1957).

8¢ United Nations, The Future Growth of World Population
(Sales No.: 58.XI1I1.2). Sece especially appendix C.

7 Economic Planning Agency, New Long-range Economic
Plan, 1961-1970; * Doubling National Income Plan™ (Tokyo,
The Japan Times, 1961).

8« Méthodes de prévision du développement économique i
long terme ™, annex 5, p. 671 and 672. See footnote 14,



Table 1-2. Population of zone A

Number of

Population (millions)

. Area countries 1955 1960 1965 1970 1973
A-1. North America and Oceania 4 193.5 209.5 2235 240.1 256.1
A-2. European Economic Community. 6 1586 1634 168.7 1749 1818
A-3. Others — western Europe 9 86.0 87.9 90.1 92.8 96.0
A-4, Others — non-European . . . . 3 1046 1126 121.8 1315 1417

ToraL 22 542.7 5734 6041 6393 6756

Index, 1955 =100. . . . . . . 1000 1057 111.3 1178 1248
Annual percentage of increase (from 1955

tofinalyear) . . . . . ... ... — 1.1 1.1 1.2 1.2

be some replacement of men (exogenous) by machines
(produced in the endogenous sector). These two
downward movements probably are not going to be
compensated by the rise in the proportion of non-
military civil servants in the labour force (even after
allowing for an increase in teaching and general adminis-
tration) and the outflow of technicians from zone A
to zone C. Thus, the increase in the exogenous variable
! will be slightly higher than that of the total quantity
of labour. It is suggested that three figures be used
for /: 0.3; 0.6 and 0.9. In view of the exponent %5 in
formula (A), the effect of the labour input on the endo-
genous product would be either +0.2, -+-0.4 or -+~0.6 per
cent per year.

40. Before concluding this discussion of the produc-
tion function, it may be worth while to note the rate
at which the gross national product increased in zone A
between 1950 and 1959 (Table 1-3). These figures were
obtained by taking 1957 as a basis and giving each
country a weight proportional to its real national income
during that year.®

41. For the period 1960-1970, a quick survey of
existing forecasts gives the following estimates: rate of
increase of gross national product, 4.0 per cent; rate of

* Cf. ). P. Delahaut and E. S. Kirschen, op. cit.

Table 1-3. Index of gross national product of zone A
(1957 = 100)

Year Index
1950 . . . . . . .. 74.75
1981 . . . ..o 80.01
1952 . . . ... e e e 82.92
1983 . . . e 86.70
1984 . . . . . L e 87.75
1958 . . . . .. e 94.25
1956 . . . . . . . . .o 97.45
1957 . . . . e 100.00
1958 . . . . . . e 100.24
1959 . . . .. e e e e e 106.65
Average yearly percentage of increase, 1950-1959 . 4.0

increase of gross national product per capita, 3.0 per
cent. Of course, these figures will be replaced by those
obtained from the model; nevertheless, it may be interest-
ing to quote them now.

THE FIXED CAPITAL IDENTITY

42. Equation (A) has two endogenous variables, Y
and k; it is thus necessary to introduce another equation
giving the endogenous capital stock k. This stock is
equal to the initial capital k,, plus additional capital
resulting from investment in fixed assets, minus the capital
going out of commission through physical wear, obso-
lescence or sudden destruction. This definition must
be clarified on four points:

(a) The time at which investment begins to contribute
to production;

(b) Whether aging capital contributes less and less to
production, leading to a gradual depreciation concept,
or whether it is fully productive until its removal, leading
to a sudden replacement concept;

(c) The way in which account may be taken of old
capital goods that are kept in reserve and used only in
an emergency or during periods of boom;

(d) Whether the adjustment of the value of the capital
(the endogenous variable) is to be made continuously
or by yearly intervals.

43. While the answers to these four questions are
not to be based solely on considerations of economic
theory, they depend to a great extent on the availability
of statistics, which are still very scarce. This will lead
to the following solutions:

(@) New investment is calculated at one-half during
the calendar year when it is completed, because monthly

or quarterly figures of new investment are seldom
available;

(b) Capital goods are subjected to linear depreciation
during a lifetime estimated to be z years, because informa-
tion on the removal of capital goods is very scarce;

(c) Capital goods older than z years are no longer
considered in the production function, because there is
little knowledze about the use of old capital;



(d) The variation of the capital through time is esti-
mated both continuously and by recurrence at yearly
intervals, because both methods are possible.

44. These choices lead to the identity: depreciated
value (sometimes called net value) = initial depreciated
value + gross investment — depreciation. This can be
written, taking account of the fact that only the endo-
genous capital is required-

cither
! k
k = ky+ J.(V-v,,)dl—J'—_-ad: (B)
0 (4] -
or
k ’
k = ko+£(y—l"1)—z"‘1 (B)
b4

These equations contain:

Two endogenous variables: depreciated endogenous
capital k and total gross investment V;

One exogenous variable : gross investment in exogenous
branches v,.;

Throe constants: the initial depreciated endogenous
capital ko, the average life of capital in endogenous
branches - and the ratio, for endogenous capital,
of the replacement value to the depreciated value a.

It should be noted that &, V, v.. and ko are instantaneous
in (B) and are yearly averages in (B').

43. The initial capital stock ko has been estimated as
$838 billion, at depreciated value for 1957 (average,
or mid-year). If the valuc of capital in the exogenous
branches is added to this figure, i.c. agriculture, govern-
ment and housing, the amount hecomes approximately
$1.893 billion. The cagital-cuiput ratio in the endoge-
nous sector is 1.716 and, therefore, it is 2.19 for the whole
of the economy, exogenous branches included. Details
per zonc and country will appear in a later section of
this study.*

46. The average life of capital in non-exogenous
branches z 1s known in most countries. The Knowles
report gocs further and gives figures for the changes,
past and future, ir. the age of capital goods.¢* The
variable = can be influenced to u slight extent by the
government taxation policy. :

47. The variable v,, (fixed investment in the exogenous
branches) has to be estimated, in two or three situations,
for agriculture, government and housing services. This
can best be done at the same time as the estimation of
the components of Y,,.¢* In fact, the evolutions of
these two exogenous variables are related to some extent.
The figures for government and housing services can
usually be found in published documents. An even
better source of information, however, would be inter-

-
-

& Explanations of computations are given in appendix B.

' The Potential Economic Growth in the United States, op. cit.,
p. zo.gz and 40. See also references to the studies of Dr. Terborgh
on p. 83.

4 Sev paras. M to 36,
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views with civil servants, including staff members of
the Economic Commission for Europe, Secretanat of
the Housing Committee. The group mentioned pre-
viously could also be asked to give estymates of future
investment in agriculture. The varniable v, could be
considered a policy vanable, although, in many cases,
those making the decision think of the investment as
depending mainly on non-economic considerations.  This
is the case, for instance, with regard to subsidies designed
to reduce the cost of new residential construction.

THE SAVING AND INVESTMENT IDENTITY

48. Gross investment in a country is the sum of
internal investment in fixed assets (}, mentioned pre-
viously); internal 1nvestment in :tocks of raw materials,
work in progress and iinished products; external invest-
ment, i.c., the excess of exports over imports, (X -M); ¢?
and public gifts to foreign countries (p). This gross
investment is financed by net saving and total deprecia-
tion of fixed assets.

49. In order to apply the identity of investment
and saving to zoune A, the following simplifications may
be made:

(a) Assume that the investment in stocks is propor-
tional to gross national product and is thus represented
by sY;

(b) Assume that exports of zone A to zone B and
imports of zone A from zone B are equal to each other
(this is not unrealistic under present circumstances).
Then X and M can be deemed to concern only trade
between zones A and C;

(c) Assume that all public gifts from zone A are
destined to zone C; call p this annual flow, and assume
no public gifts from zone C to zone A. Thus, p is negative,
as it repiesents public gifts to a foreign zone.

These assumptions will lead to the identity:

k
V4sY+H(X=M)+p = S+-+d,,
or

k

where d,, is the depreciation in exogenous branches.

50. The ratio of stocks to gross national product in
zone A is about 0.25.4¢ This ratio also can be assumed
to be that of the yearly increase in gross national prod-
uct. On the other hand, the yearly increasc in gross

¢ In the model presented here, X and M include gold movements
as well as private transfers, but they exclude public transfers,
essentially gifts.

4 The OEEC has calculaied that this ratio averaged 28 per cent
for the member countries during the period 1949-1975. Towards
& New Energy Pattern in Europe, p. 110. See footnote 6. In Belgium,
it amounted to about 20 per cent from 1948 to 1959. See Belgian
contribution to Exrope's Future in Figwres, op. cit. This percentage
does not include retailers’ stocks, owing to the lack of data.



B

national product is of the order of 4 per cent of the
gross national product itself. These assumptions give:

0.25 . 0.04

s 0.0}

If necessary, formula (C) could be improved by replacing
the term s ) with the product of a new constant by the
rate of increase of the gross natioral product minus
the product of exogenous branches, t., then being under-
stood as including the increase in stocks in these branches.

51. Depreciation in exogenous branches, d,x, only
varics slowly through time, as the assets of these branches,
except for agricultural machinery, have a rather long
life. The evolution of d,x is closely related to that of vex,
which has been discussed in paragraph 47.

52. The policy variztle, p, public gifts from zone A
to zone C, is parucularly important for this exercise.
According to figures - slightly modified to suit the
purpose of this study — of the Organisation for Economic
Co-operation and Development (OECD), p has taken
the following values (in billions of dollars): ¢®

1950-195S, average . . . . 1.27
195 . . . . ... 2.02
1987 2.27
1958 2.69
1959 20

The relationship between p and time is:
p = 0.67+0.234(1 - 1950)

53. The extrapolation of this tendency would give
$5.4 billion in 1970 and $7.7 billion in 1980 at current
prices; thus, it would be less at constant prices. In
1957, the real national income of zone A was about
$691 billion.** Thus, gifts to zone C represcented
2.27 divided by 691 = 0.33 per cent of the real national
income of the zone or 0.28 per cent of its national prod-
uct, as the national income is about 85 per cent of the
national product. As p is now increasing at about
10 per cent per year, there is no doubt that it will continue
to progress more rapidly than the national income.
The rate of increase will depend on:

(a) The increase in the sense of international solidarity;

(b) The keenness of East-West competition for the
support of zone C countries;

(¢) The amount of other sources for financing zone C
imports (this problem will be discussed in a later section);

(d) The success of pressure by the United States on
other zone A countries to persuade them to raise the
amount of their public gifts. Rosenstein-Rodan suggest-
od that the progressive income tax principle be applied
to the real gross national product of the rich countries;
this would attribute 65 per cent of the total aid to the

¢ Organisation for Economic Co-operation and Developn .nt,
The Flow of Financial Resources to Countries in the Course of
Economic Developmens, 1956-1959 (Paris, 1961). The calculations
for the present study are given in appendix C.

¢ 1. appendix A.

United States and 15 per cent to western Lurope. Oceania
and Canada; ¢’

(¢) The improvement of the functioning of inter-
national organizations.

54. Rosenstein-Rodan, in the article quoted above,
deems that the amount of aid to zone C should decrease
in the future (from abqut 0.006 of gross national product
in the first half of the nineteen sixties to 0.005 in the
second half and to 0.003 iu the first half of the nineteen
seventies), as a certain number of coun!ries of zone C
will reach the stage of sclf-sustaining growth where
assistance will no longer be required.¢®* The writer’s
opinion, on the contrary, is that the above mentioned
factors will provoke a further increase in public gifts
from zone A. On the one haund, Rosenstein Rodan
might be somewhat optimistic about the length of time
required to attain sustained growth. On the other hand,
the disparity of income per capita between zones A and C
is not likely to change greatly; if it does, it will 0e in
favour of zone A. The writer suggests trying the
following values of p/Y =:

In 1970: 0.005; 0.006; 0.007S
In 1975: 0.006; 0.007S; 0.009
In 1980: 0.0075; 0.009; 0.01

THF IMPORT FUNCTION

55. Imports are one of the most difficult variables to
fo-ecast, as they should ideally involve some assumptions
on the economic evolution outside the area covered by
the model. such as the ratio of domestic prices to prices
abroad and the development of productive capacity in
the countries from which one imports. These assump-
tions are usually implicit and some simple import function
is chosen.

56. Four methods are mainly used for import func-
tions:

(@) One consists of extrapolating import as a function
of time:

M= Mo(’u

This method was used in Saunders’ forecast for the
United Kingdom; ¢°

() Another formula expresses import as an exponential
function of gross national product:

M= agY"™

Such a function is to be found in the Netherlands official
forecast for 1970,* in the first 8 and the second %2
projections for Belgium by the Groupe d'études de la
comptabilité nationale.

4* Rosenstein-Rodan, op. cit.,, p. 107. An appendix to this
article shows how the burden of aid should be shared among the
developed countries (table 6).

@ Jbid., p. 137.

4 Christopher T. Saunders, op. cit.

% See footnote 2.

81 “ Perspectives de I'économie belge ", op. cit.
8% Ewrope’s Future in Figures, op. cit.



(¢) Other authors consider the ratio of imports to
gross domestic product to be a function of time:

M -
Y

which can be written:
M = Ye*

This method was adopted in the French ®2and Canadian 3¢
official forecasts.

(d) A more complicated function is proposed in the
Luxembourg report.*® It is that import is not only
a function of income and time but also of the ratio of
domestic to foreign prices:

M= f(y’ m, e‘)
p foreign

57. Numerous elements influenced the evolution of
the ratio of imports to zone A from zone C to the gross
domestic product of the former in the nineteen fifties.
On the one hand, exhaustion of primary resources — for
example, primary energy and metal ores — in developed
countries tended (o increase this ratio. However,
other factors exerted an opposite influence:

(a) Technical progress brought about the replacement
of some raw materials by substitute products such as
man-made fibres, synthetic rubbers and plastics. Further-
more, according to United Nations experts, the use of
scrap in the production of metals was proportionally
more important than before the war because of improve-
ments in techniques and the presence of enormous quan-
tities of obsolete armaments of the war and post-war
periods; ®¢

(b) The law of Engel explains the sluggish increase
of food imports. Moreover, technical progress in the
heavily protected agriculture of zone A allowed it to
proviue for a larger percentage of its needs; %7

(¢; Protection against products of zone C, even if it
did not increase in absolute terms, certainly increased
in relative terms, as a consequence of the discrimination
against non-member nations by the constitutional
customs unions (Benelux, OECD, Common Market
and EFTA) within zone A. This explanation is especially
true with regard to imports of manufactured products
from semi-industrialized countries of zone C, ¢.g. some
countries of Latin America. Enlargement of exchange
with zone B after 1953 may have had similar cffects.

8 Perspectives de I'économie francaise en 1965 (Paris, 1956).

8¢ Final Report of Royal Commission on Canada’s Economic
Prospects, op. cit.

s “ Méthodes de prévision du développement économique 4 long
terme ", op. cit.

’¢ The percentage of scrap in metal production amounted to
an average of 44 per cent, in the case of copper, and 21 per cent,
a1 the case of aluminium, between 1953 and 1955. United Nations,
Commodity Survey, 1957 (Sales No.: 58.11.D.1),

81 A group of experts came to the conclusion that in western
Europe the portion of food consumption covered by imports
fell from 26 per cent in 1938 to 19 per cent in 1956, See “ L'évolu-
tion du commerce international ", a report presented to the General
Agreement on Tariffs and Trade (GATT), October 1958, p. 96.

58. In fact, the gross national product of zone A
and its visible imports from zone C in the last decade
followed the evolution siiown in table 1-4.%8

Thus, from 1950 to 1959 the ratio of import to national
income at current prices showed a gradual increase
amounting to 3.5 per cent per year, whereas it remained
stable at constant prices.®

59. This discrepancy can be explained by two factors.
First, the price index of national income generally tends
to increase relatively more than that of foreign trade,
as the former contains a larger part of services. Secondly,
prices of food and raw materials fell markedly in com-
parison with the early nineteen fifties. Under-developed
countries suffered an important deterioration of their
terms of trade.

60. A relation exists between import and gross
national product, both at constant prices, of the form:

M = bY

where b is a parameter, the propensity to import from
zone C in the presence of protectionist restrictions.
Its value is 0.0215. The average ratio of import to
national income is 0.0268 and national income amounts
to exactly 80 per cent of gross national product; by
multiplying these two figures, the figure of 0.0215 is
obtained.

6!. In fact, the parameter b can be considered the
difference of two parameters:

b=m-r
The import function is then:
M=(m-r)Y (D)

where m is the income elasticity of imports, in the absence
of any protectionist restriction, and r is a policy variable,
which shall be called the refusal to import.

8 Owing to the lack of time, it was not possible to trace the
invisible imports, which, in this case, are not very important except
for tourism and military expenditures by Western armed forces
in countries of zone C. Furthermore, it scems useful to draw
attention to a statistical consideration: whereas the national
products of the various countries were converted into United States
dollars by using exchange rates representing the purchasing power
of the different currencies, which is nearly always underestimated
in the official exchange rates (indeed, the price level is lower in
countries less rich than the United States), the official exchange
rates were used for the conversion into dollars of imports from
zone C. This device is justified by the consideration that the dis-
crepancy between price levels in countries with significantly different
incomes per capita arises mainly from much higher prices for
services in the richer countries. However, as there are practically
no services imported from zone C, this discrepancy is greatly
reduced. Nevertheless, some statistical bias remains, lowering
the ratio of import to gross national product, as any national
currency has a greater dollar value for gross national product
than for import, but the evolution of this ratio at constant prices
is not influenced by it. Details of the computation of imports
at current and constant prices are given in appendix D.

i* In nearly all countries of zone A, the ratio of total import
to national income increased markedly in thc nineteen fifties. In
the United Kingdom, for example, the rate of growth of imr
was 2.1 that of national income. In the United States and Belg:
it was 1.6. Intra-zone trade thus rose much more rapidly th ..
trade between zones A and C.
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Table 1-4. Gross national product of zone A and visible imports * from zone C, 1950-1959
( Amount, billions of dollars, index, 1957 = 100)

At curreat prices At constant 1957 prices
Impois Gross national product Ratio of imports Imports Gross national product Ratio of imports
10 gross national to gross nationsl
Years Amount Index Amount Index product Amount Index Amount Index
1950 . . . 13.61 74.6 407.4 oo 0.0334 13.47 738 516.8 74.8 0.0261
1951 . . .. 12.37 95.2 474.0 68.¢ 0.0366 14.33 78.5 553.1 80.0 0.0259
1952 . 15.15 83.0 509.2 T2 0.0298 15.29 838 573.2 829 0.0267
1953 . . .. 15.80 86.6 538.0 i1.8 0.0294 16.41 89.9 599.3 86.7 0.0274
1954 . . . . 16.39 89.8 551.7 79.8 0.0297 16.69 91.5 606.6 87.8 0.0275
195 . . . . 17.31 94.8 603.5 87.3 0.0287 17.42 95.5 651.5 94.3 0.0267
1956 . . . . 18.57 101.7 647.7 93.7 0.0287 18.33 100.4 673.7 97.5 0.0272
1957 . . . 18.25 100.0 691.3 100.0 0.0264 18.25 100.0 691.3 100.0 0.0264
1958 . . . . 17.83 97.7 KNI 103.2 0.0250 18.81 103.1 692.9 100.2 0.0271
1959 . . . 18.89 103.5 769.0 111.2 0.0246 19.62 107.5 737.3 106.7 0.0266
s f.o.b.

62. This refusal to import, implied in the 1961 study
by the Economic Commission for Europe,® is an impedi-
ment to growth in the under-developed countries and
creates, for the West, a waste of factors of production,
a necessity to give or lend more to the under-developed
countries than would otherwise be necessary and a
decrease in exports to the under-de' oped countries.
The refusal to import takes two main forms, the effects
of which it might be useful to distinguish: (a) quantitative
restrictions; and (b) customs duties.

63. In the light of more general considerations, a
present value of 0.0035 for r and thus a value of 0.0250 for
m would not seem too unrealistic. For the future,
the same value might be kept for m, while trying various r,
for example: 0.0025, 0.003, 0.0035 and 0.004. These
different values should be accompanied by special studies
on the most likely products and countries for which
changes in this respect could be recommended. Further
considerations on this point are given in a subsequent
section dealing with import (see paragraphs 85-95).

THE BALANCE OF PAYMENTS EQUATION

64. The question that naturally follows a discussion
of imports is that of exports. It has received various
solutions:

(a) In the Italian contribution to the ASEPELT
symposium, export was considered as a linear function
of time:

X =a+bt

(b) In the Canadian official forecast, the ratio of export
to gross national product was a decreasing function of
time:

? = a—Dbt

(¢) In the Netherlands official forecast, export was
considered dependent on the national products of the

% United :Nations, Economic Survey of Europe in 1961 (Sales
No.: 62.11.£.1), chapter V, p. 50.
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countries that buy goods and services from the Nether-
lands:

X =aY},
where

X = exports,
«xt = the national product of the foreign countriesand
x is a parameter, the elasticity of Netherlands export.

In the fourth French medium-term plan, a similar
method was followed. As this leads to a volume of
exports that is inferior to that of imports, economic
policy measures aimed at increasing exports are envisaged.
Thus, the forecast of policy determined exports is obtained.

(d) The Luxembourg report proposes the following

formula: ¢!
X= /(Y,,,,-"—,:)

Pext
where p/pex: is the ratio of the internal to the foreign price
level.

65. Another solution consists of forecasting the
balance of exports over imports, that is, net exports.
As imports have been determined previously, exports
are then obtained as the sum of imports plus the balance.
This method has been adopted in the OEEC energy
forecast and in the British and Belgian contributions
to the ASEPELT volume. The Belgian forecasters, for
instance, considered the balance of exports over imports
an economic policy variable — the desired value of
which would be attained by eventually using the exchange
rate instrument — designed to allow a given increase
in the gold and foieign currency reserves of the Central
Bank, a given outflow of private capital and a given
assistance to under-developed countries.

66. As one of the main purposes of this study is to
achieve a tentative prediction of capital inflows into

1 « Méthodes de prévision du développement économique A
long terme ", op. cit., p. 604.



zone C countries, the net exports of zone A ** will be
considered here as a mean of financing: (a) private
investment designed to promote additional export;
(b) private investraent designed to securc further raw
materials and food-stuffs; ** (¢) public gifts to zone C;
and (d) public loans to zore C.

67. This can be described by the identity:

P dX dM
Pm J dt " dt M/

This expresses net cxport at current rclative prices,
in which p./pa stands for the terms of trade of zone A
towards zone C, that is, the ratio of the price index of
its exports to that of its imports from that zone. This
term is very important for the determination of net
exports. In the nineteen fifties, the terms of trade of
zone A towards zone C improved markedly. Whether
this constitutes a long-term trend is a question on which
experts disagree.®* For lack of better information,
Px/Pm shall be considered constant in the future, except
to the extent that it can be considercd a policy variable;
its value might depend to a large extent on international
agreements on stabilization of raw material prices and
on the refusal to import, which has been treated in the
previous section. In this identity, j and n are para-
meters, the former expressing the fraction of export
increase of zone A financed by private investment, the
latter the ratio of the private investments in zone C
(cssentially in industriecs producing raw material and
foodstuffs) to the increase of imports from this zone;
it can thus be considered a marginal capital-output, or,
better, a capital-import ratio. As defined ecarlier, p
represents public gifts, while ¢ is a policy variable repre-
senting net unilateral and multilateral public loans
from zone A to zone C (minus repayments of past loans)

68. Valuable data on the right term of equation for
the above paragraph appear in the OECD publication
quoted in footnote 45. By using this source, the results
in table 1-5 are obtained for the past.®"

*? In the section on the saving and investment identity (para-
graphs 48-55) equality between the exports and imports of zones A
and B has been assumed. Moreover, the reader will bear in mind
that X and AM are defined as in national accounting, except that
they include gold movements and exclude public gifts.

“ There is, of course, some overlapping between this kind of
loan and the previous one. Many loans permit investiments in
zone C and, at the same time, give rise to exports of investment
goods from zone A. This problem has been ignored in this study,
particularly since the first term is not very important (see para. 68).

s¢ Affirmative answers are given by M. K. Atallah, The Long-
term Movement of the Terms of Trade between Agricultural and
Industrial Products (Rotterdam, 1958), p. 74; and United Nations,
The Ecomomic Development of Latin America and Its Principal
Problems (Sales No.: 30.11.G.2). p. 13, The opposite point of
view is defended by such authors as Colin Clark, The Conditions
of Ecomomic Progress, third edition, rev. (London, Macmillan, 1957);
and H. G. Aubrey, " The Long-term Future of United States Imports
and Its Jmplications for Primary Producing Countries °, American
Ecomomiic Review (Evanston), May 1955, p. 270. An intermediary
position is taken by Charles P. Kindelberger, The Terms of Trade,
A Ewropean Case Study (Cambridge, Technology Press, Massa-
chusetts Institute of Technology, 1956), p. 239.

¢t Details on computation appear in appendix E.

Table 1-5. Export credits and reinvestments, long-term private

credits, etc.
( Billions of dollars )
Reinvestments,
Eaport long-term private
credits credits, etc.

dx M
Year ("T ("‘7,“
1950-195S, average . . . . . . . . 0.20 1.30
1956 . . . Coe 0.4 2.50
1957 . . . . . . L 047 jol
1988 . . . . . .. ... 0.20 2.27
9§ . . . Lo 0.31 1.87

As may be seen, j(dX/dn) is small in comparison with
n(dM/dt). Furthermorc. as an important percentage
of exports to zone C are constituted by investment goods,
a great part of the former enters, in fact, the latter term.
For the sake of simplicity, one can thus drop, in an
initial approximation. the first term j(dX/dt) and con-
sider that all private investment belongs to n(dM/d?).
This leads to formulating the balance of payments
equation as:

Py X =M

Pm

M
e +p+q (E)
dt

69. The problem of p has been treated in the discus-
sion of the saving and investment identity (paragraph 52).
This leaves the question of g. According to the Organ-
isation of Economic Co-operation and Development,
the figures in table 1-6 applied in the past.*®

Table 1-6, Public gifts and loans to zone C and their ratios to the

gross domestic product of zone A
e pta
a Pty Y Y
Yeur Billions of dollurs Ratio

1950-195S, average 0.69 1.96 0.0012 0.0032
196 . . . . . . . .. 1.25 3.27 0.0018 0.0043
1987 . . . . . . . .. 1.65 392 0.0020 0.0049
19§ . . . . . . .. 1.78 4.47 0.0022  0.0054
1989 . . . . . . . .. 1.82 4.53 0.0022 0.0050

The relationship between p, ¢ and time is:
piq=-0.8910421(+-1950)

70. The extrapolation of this tendency would give
$9.3 billion in 1970 and $13.5 billion in 1980. The
consideration with regard to p can also be used for the
further evolution of p i ¢ (see paragraph 52). It 1s
suggested that the following values of p | g/ Y be tried:

in 1970: 0.009, 0.010, 0.011
In 1975: 0.010, 0.011, 0.012
In 1980: 0.011, 0.012, 0.013

** Details on computation are to be found in appendix C.




THE SAVING FUNCTION

71. Since Keynes, it is often assumed that the rela-
tionship between the total saving of an cconomy, S,
and its gross national product, Y, can be expressed as:

S =gY+h

where g and /i are constants and A is either negative or
assumed to be equal to zero.  This gives a still simpler
function.

72. The theory of the long-term saving function has
not yet attracted the attention of many authors. The
best known study is that of Kuznets, who found that in
the United States, Canada, the United Kingdom and
France, the ratio of saving to national income was stable,
while it was rising in Sweden.*?

73.  According to the standardized system of national
accounts, saving is split by scctors: households (including
non-corporate enterprises), enterprises (corporate and
public) and government. As there is no reason to believe,
a priori, that these economic agents behave in a similar
way, the three kinds of saving should be studicd sepa-
rately, in so far as is possible.

74. The most comprchensive statistical survey of
saving in zone A is that published quite recently by the
United Nations. In the section devoted to trends in
savings, no significative change is attributed to govern-
ment saving or to enterprise saving, except for Japan.*®®
On the other hand, interesting discoveries have been
made for houschold saving:

* The most important single factor accounting for
these changes in the proportion of income set aside as
saving has been the differences among countries in
the rate of growth in real per capita disposable
income.*

* When the rate of increase in real income has been
relatively moderate, its cffect on saving behaviour
has tended to be neutralized by the steady advance
in consumption levels. But when the rate of increase
in real income has been rapid as it has in a number of
countries during the last decade or so — there has
been room for an increasc in the share of saving con-
currently with a continuing improvement in the stan-
dard of living.” ™

*7 Simon Kuznets, * Towards a Theory of Economic Growth ™,
National Policy for Economic Welfare at Home and Abroad, edited
by Robert Lekuchman (Garden City, Doubleday, 1955). Other
data on this subject are given by the International Association for
Research in Income and Wealth, * Capital Accumulation and
Economic Growth in South Africa™, by D. G. Franzsen and
J. J. D. Willers, The Measurement of National Wealth, Income
and Wealth Series VIII, edited by R. Goldsmith and C. Saunders
(London, 1959). All the figures quoted are given in the Economic
World Balance, p. 117. See footnote 28.

¢* United Nations, World Ecomomic Survey, 1960 (Sales No.:
61.1L.C.1), pp. 37 and 39.

** Ibid., p. 3S.
™ Ibid., pp. 36 and 137.

S e

18

75. A dissenting opinion, however, is expressed for
Great Britain:

“ Onc of the outstanding features of the British
cconomy in the fifties was the really impressive resur-
gence of private saving — if the official calculations,
which arrive at total annual savings as a residual
item, are accepted. While personal incomes barcly
doubled, savings increased nearly fifteenfold.” !

This opinion was also expressed for Canada, where the
official commission on economic prospects cxpects a
rising trend in cnterprise saving.??

76. Saving functions used for long-term projection

purposes are generally very simple. Tne Luxembourg
report proposes: ’®

S = gydhp
where

g is a parameter, and
Y4sp = disposable personal income.

For Belgium, the Groupe d'études de la comptabilité
nationale uses a constant ratio of savings to disposable
income (0.13 from 1960 to 1970, and 0.125 from 1970
to 1975).7¢ This is also the case with the Canadian
official commission, which, however, hints at a slight
decrease, owing to the rise in enterprise saving mentioned
above.”™ For Japan, Ichimura and Miyano propose: *

s = 8Y‘“’_h

where g equals 0.24 and A (dis-saving when disposable
income is zero) about $0.8 billion.

The foregoing list of examples may seem rather short.
This is owing to the fact that many authors have recourse
to an investment function rather than a saving function,
so that they obtain a type of model that is unsuitable
for the present purposes.

77. It is suggested that account be taken of the recent
United Nations findings and that the following be used
as a saving function:

Y
dlog —

o*x

S =gY+h+u—
g¥+h+u 2 (F)

where S and Y have already been defined, while P, is
the number of households (an exogenous variable);
and h and u are constants determined from past experience.

" The Economist (London), 23 September 1961, p. 1192,

'* Final Report of Roval Commission on Canada's Economic
Prospects, op. cit.

™ * Méthodes de prévision du développement économique &
long terme ™, op. cit.

Y8 Europe's Future in Figures, op. cit.

% Final Report of Royal Commission on Canada's Ecomomic
Prospects, p. 394.

' “The Structure and Growth of the Japanese Economy ",
a paper prepared by S. Ichimura and S. Miyano for the United
Nations International Conference on Input-output Techniques

held in Geneva in 1961 (United Nations mimeographed document
ST/STAT/CONF. 10/L.10).




78. The coeflicient g can be considered either as a
constant or as a policy variable. The latter casc will
apply to the extent that Governments decide that they
want to influence the rate of growth by increasing savings
rather than aciing on v, the technical progress variable.
The relative influence of these two methods has been
discussed recently by O. Aukrust, who came to the con-
clusion that cfforts in Norway to accelerate the technical
progress paid a larger dividend. in terms of increase in the
rate of growth, than comparable efforts to raise the rate
of saving and investment.””  Nevertheless, some govern-
ments in zone A will undoubtedly want to increase the
coefficient g. It is suggested that increases of 0.01,
0.02 and 0.03 be tried for projection purposes; higher
increases seem improbable for a coefficient applying
to the whole of zone A.

THE SOLUTION OF THE SYSTEM

79. The system of six equations is now completc.
The suggested relationships are shown in table 1-7,
but other formulae may be substituted for them if neces-
sary. Solving the system means expressing the endogen-
ous variables as functions of: the exogenous variables,
the economic policy variables, and the constants. The
numerical values to be assigned to these magnitudes
have been given in the previous sections, or the way
in which they can be reached has been indicated.

" O. Aukrust, " Investissement et expansion économique ',
Revwe de la meswre de la productivité, No. 16, February 19359, p. 39.

80. The main purpose of the model is to assess and
compare the influence that a change of the economic
policy variables will exert on the endogenous vanables,
and on some other important economic magnitudes,
which do not appear explicitly in the cquations but
which can be calculated casily. These arc:

(@) The consumption (priviate and public):

Y-V-X-M-p
(M) The productivity in the endogenous sector:
Y- ¥,
1
(¢) The over-all capital-output ratio:
k+k,,
—
(d) The capital-output ratio in the endogenous sector:
k
Y-Y,,

(e) The ycarly rate of change of the endogenous
variables and of the above magnitude.

81. Solving the system will require the use of an
clectronic computer. The total number of possible
choices suggested for the policy variables is 4 ~ 3% -- 972,
as shown in the following table:

Table 1.7. Description of six-equation model for zone A
Kquations Enduogenous variebles Foeomomic pelicy veriables Other erogenous variobles Congtents
(A Y = Yot al%hk%elO01S 4 vt Y Gross domestic v Acoeleration of Y.« Groas product of exo- a
product technical progress genous branches sy
k Capital in endoge- (agriculture, housing
nous branches services, government L
services)
t Time 0.015
{  Quantity of labour in
non-exogenous
branches
¢k
B) &k =kt f ) (V=g - f —adr ¥V Gross investment ror Investment in exoge- ke
. 4 o nous branches
or 2 Averagoe life of capital
R in endogenous bran-
ches
B) k =kt RV—-—U,,y-Z;a a  Ratio of the replace-
ment value of endo-
genous capital to its
depreciated value
k
Q) VeaStM—X—Y b= tdex- p S Net savings p Public gifts to zone C | d,x Depreciation in exo- '
M Imports from zone C genous branches
X Exports to zone C
D) M= (m—r)Y r Refusal to import
for protectionist
TORI0NS ]
( Table continmed on facing page)
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Table 1.7,

Deecription of six-equation model for zone A (continued )

Kconomic policy variables Othor exogenons variebies Constants

¢ Bublic loans to zone
C (minus ropay-
ment of past loans) L]
Py Terms of trade of

P TODO A towards
one C

2 Additional saving P.« Number of households h
obtained by policy ]

6 R 10

Kquations Endogenous variahles
Pr dM
ty —X-M-m—ipiyq
™ dr
Y
d log—
N Pex
(F) S-aYihiu —
TOTAL NUMBFRS 6
Number of
FParameter Signification suggested
possibilities
v Acceleration of technical progress . . . . 3
p  Public gifts from zone A tozone C . . . R}
(for each period)
r  Refusaltoimport . . . . . . . . . . . 4
e Terms of trade of zone A towards zone ¢ A
P
q Public loans from zone A to zone C . . . 3
(for each period)
h Additionalsaving . . . . . . . . . .. k]

The comparison of the individual solutions will yield
the information required on the sensitivity of the main
cconomic magnitudes to changes in economic policy,
and will show what assumptions arc unlikely or whether
some of the equations have to be altered. Of course,
the magnitudes of X, M, p and g should be determined
in conjunction with the prospects and targets of zone €
(soe chapter 3). Relationships between zones A and B
also must be taken into account.

Detailed projections

INTRODUCTORY RFMARKS

82. The model presented in the first section of this
study is extremcly general. consisting only of about
twenty endogenous, exogenous and policy megisto-
variables. lIts main purpose is to indicate very roughly
the possible developments and how they might be
influenced by the Governments of the countrics in zone A.
It scems imperative at this point to disaggregatc some
of the variables. This will be done at zone A level for
imports, exports and production. Lastly, the principal
megisto-variables of zone A will be split between the
four arcas of the zone and, whenever possible, between
its twenty-two countries.

83. Even so, the economic magnitudes considered
here wil! still be very large and often very doubtful.
Nevertheless, at this stage, it will be possible to refer
to the world trade projections made by agencics of the

United Nations, such as the Food and Agriculture
Organization and the General Agreement on Tariffs
and Trade. and to compare over-all figures for the zone
with the more familiar national projections.

84. Somc of the scctions in this part of the study will
remain very sketchy, for instance that on exports, mainly
because of lack of the time roquired to gather all the
necessary information. The sole purpose here is to
show what could be done to process all this information
into a workable model of zone A, with a particular
emphasis on its relationships with zonc (',

DETAILED IMPORTS

8S. Thus far, the imports of zone A from zone C
have been defined globally by:
Ma(m-r)Y (D)
Imports will be discussod now in more detail and will
be divided, either by importing branches of activity or
by commodities. The first method is theoretically
superior, as it ensures the compatibility of import pro-
jections with those of the production of branches of
activity, but it requires the availability of an input.
output table for the importing zone or at least good
information on branches. As will appear from the
section on detailed production, neither of these require-
ments is likely to be satistied in the near future. The
sccond method, which is based on commodity projec-
tions, will probably be more useful for individual zone C
countries, but there is a danger that the number of
commodities involved may tend to obscure the overall
picture.

86. The simylest way to use an input-output table
for the projection »f imports is to assume proportionality
between the output of a brunch of activity and its imports.
However, this methoa neglects.

(@) The possible bottle-necks in certain domestic
branches of supply, which may increase the ratio of
imports to output (an extremc case of bottle-neck is
the exhaustion of raw material sources);

_;_—_-L.—_—_________



(b) Technical progress, which usually tends to sub-
stitute domestic goods for imports ;

(c) Import substitution, owing to changes of foreign
trade regulations or of domestic and foreign prices.

87. A somewhat refined method is suggested in the
Luxembourg report and is used in the Netherlands
contribution to the ASEPELT symposium, in which the
imports were split, by a reasoned extrapolation, between
four branches of activity (agriculture, manufacturing
industry, construction and services) plus the five com-
ponents of final demand. and the official Netherlands
forecast, with thirteen branches of activity (no imports
by final demand) and three sets of assumptions on import
substitution.

88. It was also used in the projection for Japan by
Ichimura and Miyano.”™ The method used by these
authors involves the availability of a very detailed input-
output table (200 branches of activity). They first consider
important competitive imports, i.e., those exceeding a
given amount or more than 10 per cent of domestic
production, such as food, textile materials, cars, etc.
These are linked to the domestic production of the com-
modity in question during the year and/or the previous
year. Thus, the relationship is of the form:

M“ - ao‘,+b0“,<”+(’
where

My, represents imports of item i in ycar ,
Oy and Oy,  represent domestic output of item
during the year and the previous year, respectively.

In some cases, M, 1s also related to the domestic con-
sumption of commodity i or to the level of output of
some other branch purchasing the higher proportion
of this commaodity. Thus, there can be several possible
combinations of variables in the second member of the
oquation.  For each item, the one that gives the highest
correlation coefficient for the past s chosen. Thus,
imports of food are related to the domestic production
and to the household consumption of food for the year;
imports of textile materials are linked to the textile
production for the year and for the previous year.

89. After important competitive imports, competitive
imports of minor importance are examined. Simple
proportionality with domestic production of item i s
generally assumed:

M, = a0,

In some cascs, however, O, is replaced by consumption
of item i or some other variable, the production of which
demands M, as an input.  Finally, Ichimura and Miyano
evimine the problem of non-competitive imports such
as oil, rubber, cte., e, those which do not exceed a
given amount or 10 per cent of domestic production.
These imports are supposed to follow the evolution of
the domestic purchasing branches:

M,' - IM”O,-
i

* * The Structure and Growth of the Japanese Fconomy ™,
op. cit.

where

0, is the output of one of the branches purchasing
item i,
my is the technical coefficient of i towards j.
Another term is added to this equation: domestic pro-

duction of item i obtained by extrapolating a trend.
I'hus, the final form of the equation is:

A" = .‘:"3“0,—0,
J

90. On the basis of production projections by branches
that are made without the help of an input-output table,
the French planners distinguish four categories of imports:
food and agricultural products. energy, raw matenials and
manufactured goods.”™ In the OECD forecast, imports
are divided into five categories of goods and four cate-
gories of services:

Gouods Services

Food and tobacco

Raw material, except fuel
Fuel

Metals, paper and board
Manufactured products

Transport

Travel and tounsm
Military transactions
Other inviuible transactions

91. Recourse to the second method for dividing
zone A imports, i.c., by commodities, is made easier by
the fact that only twenty-three commodities, listed in
table 1-8 represent 84.5 per cent of the total imports from
zone C in 1959. One commodity, petroleum, accounts
for more than one-quarter of this total, while four more
(coffee, rubber, sugar and fruit) make up the second
quarter and another ten (cotton, non-ferrous ores,
unrefined and refined copper. oil-seeds, cocoa, iron ore,
tca, oil-fats, meat and timber) comprise the third quarter.
In order to allow a comparison with the first method,
the twenty-three commodities have been classified
according to the importing branches of activity rather
than according to the Standard International Trade
Classification. Some of the imports attributed to the
food processing industries might also have been considered
as going directly to private consumption. (Sce table 1-8.)

92, Medium- and long-term projections on produc-
tion. consumption and international trade have alrcady
been attempted for most of the twenty-threec commoditics
appearing in the table: a list, which may be very incom-
plete, is given in appendix G.

91. in the present study. the greatest emphasis has
been placed on the influence of economic policy variables.
The refusal to import has been considered globally in
the first part. The commodities particularly affected
appear to be:

(a) Agricultural commodities competing with those
produced in zone A: wheat, meat and particularly sugar,
for which there is particularly strong protectionism.™

™ Perspectives de I'économie francaise en 1965, op. Cit.

® United Nations, World Ecomomic Swrvey, 1958 (Sales No.:
59.11.C.1H.




Table 1-8. A break-down of zone A imports from none C, by commodities ¢

Valoe of 1939 imporis (c i f, rome A4)

Inporsing branches Milhons Percentage
of @ tivity tn some 4 Commntity of dullars of t.4al Rank
Food and beverage Wheat 70 01} N
Mecat 370 §.7
I ish 140 07 M|
ruit 980 4.1
Sugar 980 4.7 4
Cocoa 40 26 10
Coffec 1.900 9.0 2
Tea 450 21 12
Wine and other beverages 1o 1.5 17
Oul-fats . o 1.8 13
Oil-seeds S0 ) 9
Tobaccoe . Tobacco R1[1] 1.5 17
Sawimills Timber . 60 1.7 )
Hides and shins Hides and fur-skiny 250 1.2 19
il refining Oil (Petroleum) $,770 272 1
Rubber manufactures Crude rubber 990 48 3
Teatile Cotton . - - -
Wool 320 1.5 16
Jute . . . . 120 0.6 2
Other vegetable fibres 160 08 2
Steel Iron ore $30 2.6 il
Non-ferrous metals Copper . . . . . . R00 38 7
Other non-ferrous nwtals 760 36 N
Miscellancous Other food-stuffs
Other raw materials .
< _
Manufactured goods 3.280 155
Services
Torat 21,2104 100.0 -

¢ Details on computation are given in appendix E.

b This total exceeds the tigure which appears in table 1-4 ($18.89 billion) becai:se it is calculated c.i.f.,
whereas the latter was expressed {.0.b.  The evolution of these imports can be calculated for the period

1950-19%9.

(h) Coffee, which a few countrics (the Federal Republic
of Germany, Austria, and Italy), consider a luxury and
tax heavily; "

(¢) Non-ferrous metals, when they compete with
high-cost mines in some zonc A countries, such as the

! General Agreement on Tariffs and Trade, Committee 1l1
on Expansion of Trade, " Fourth Progress Report ., 18 October
1960 (mimeographed document 1./1321), appendix F; and Food
and Agriculture Organization of the United Nations, November
1959 (60/B/1074).

Lnited States. Irance and the Federal Republic of
Germany:

(d) Petroleum crude oil or products, the import of
which is restricted in the United States.

94. Another variable, the terms of trade, has been
previously reported as deteriorating against zone C and
as liable to stabilization by suitable pricc or quantity
international agreements. It seems in order, therefore,
to recall here the character of the stabilization agree-
ments now in force:



Table 1-9. Characteristics of the present stabilization agreements

Limitation of productlon Minimum and

Remnarks

Contmodity or export maximum prices Byffer stocks

Wheat . . . .. No Yes No International Wheat Council
Fruit No No No Study groups (FAO) for citrus and cocoa nut
Sugar. . . ... Yes Yes No International Sugar Council
Cocoa . . ... Under negotiation Under Under Study group (FAO)

(FAO) negotiation negotiation
Coffee . . . . . Yes (short-term) Under Undqr Coffee study group

Under negotiation negotiation negotiation

(medium-term)
Olive oil No No No International Olive Oil Council
Wine . . ., .. No No No International Wine Council
Oil (Petroleum) No No No Contacts between producers
Rubber . . . . . No No No Rubber study group
Cotton . . . . . No No No International Cotton Advisory Committee
Wool . No No No International wool study group
Jate ., . ... No No No Jute study group (FAO)
Copper . . . .. Yes (unofficial) No No
Tin. ...... No (though foreseen Yes Yes International Tin Council

in clause of the

agreement) .
Yead . .. ... Yes (unofficial) No No Study group (United Nations)
Zinc ... ... Yes (unofficial) No No Study group (United Nations)
Nickel . . ... Yes (unofficial) No No

95. Lastly, it will be necessary to be certain that total
imports tally with the sum of branch or commodity
imports and that commodity imports are accepted by
the experts of zone C as physically and economically
feasible.

DETAILED EXPORTS

96. There are two main methods of forecasting detailed
exports. The first consists of projecting the gross national
product of the world, except the country or the area
for which the forecast is made; deducing therefrom the
world imports (by groups of commodities); and estimating
the share of world exports that will be attributed to the
country or the area concerned. This method was
followed in the official Netherlands forecast' for 1970
and in the paper prepared by Ichimura and Miyano.
Another method is a direct projection of exports by
commuodities or branches of activity; this was done
by the Canadian and French planners, as well as by
the British and Netherlands contributors to the ASEPELT
symposium.

97. In all the cases mentioned above, exports are
always considered from the point of view of the exporting
industries. However, the purpose of this paper is to
study the influence of zone A exports on the economic
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development of zone C, rather than the benefit that can
be drawn from this trade by the zone A exporting
branches. Therefore, the following classification is
suggested for exports of zone A to zone C or, to state
the same case differently, zone C imports from zone A:

(a) Machinery and equipment destined to zone C
investment ;

(b) Raw materials or semi-finished products destined
to zone C intermediate demand;

(¢) Essential consumption goods, e.g., basic food-
stuffs;

(d) Luxury consumption goods, e.g., Cadillacs;

(e) Services, the main part of which consists of earnings
on exported capital.

98. The choice between these categories is a most
important problem of economic policy for the countries
of zone C. The only actions that are required of the
countries of zone A, in this respect, are to use more
practical judgement with regard to the refusal to import,
so that zone C will not be deprived of badly needed
foreign currencies; and to avoid systematic interference
with the choice of import by zone C Governments, for

instance, by insisting on selling luxury consumption
goods.



IDETAILED PRODUCTION

99. Dividing_ total domestic product in zone A by
‘;)ran‘ﬁles of activity will serve at least three purposes.
t will:

(@) Improve the knowledge of detailed imports (see
paragraphs 86-90);

(gb) Improve projections of gross domestic product, for
which the production function (see paragraphs 19-31)
is merely a first approximation;

(¢) Permit contacts between economic planners and
producers which leads to better prognostication and a
higher rate of growth, as shown by the French experience
of the last fifteen years.

A new type of production function, applying to the
various branches of the economy, has been worked out
by Arrow, Chenery, Minhas and Solow. However,
statistical data are insufficient at present to allow the
use of this function.

100. Medium-term projections relating to industrial
production — as distinct from agriculture, government,
housing and other services — within a large group of
countries have been made for western Europe by the
OEEC.52 At the national level, branch projections
using an input-output matrix have been done in the
Netherlands contribution to the ASEPELT symposium
(four branches), the official Netherlands forecast (thirteen
branches), the paper by Ichimura and Miyano (thirty-two
branches), The Bank of Israel (twenty branches),®? and
Cameron’s projection (forty branches).®

101. Branch projections made without recourse to
input-output analysis appear in the following contribu-
tions to the ASEPELT symposium: France (seventeen
branches), Belgium (thirty-eight branches), Federal
Republic of Germany (forty-three branches) and Saun-
ders for the United Kingdom (eight branches, industrial
production only). Such projections also appear in the
Canadian official forecast (nine branches).

102. It is suggested that an input-output table be
established for a recent year, possibly 1957, and then
projected for the terminal year. Apart from the import
and export projections already discussed, this entails
projections for the internal final demand (private and
public consumption, fixed capital formation and change
in inventories), projections for the technical coefficients
and inversion of the matrix. The table might usefully
cover the entire world, being subdivided into the three
zones and further divided, for each zone, into some
thirty branches of activity. Thus, the matrix could be
broken into nine sub-matrices, of which the three inter-

8¢ Towards a New Energy Pattern in Europe, op. cit., pp. 114 and
115.

83 « §ome Recent Applications of Input-output Techniques to
the Analysis of the Structure and Development of Israel's Econ-
omy*, a paper prepared by M. Bruno for the United Nations
International Conference on Input-output Techniques, held in
Geneva in 1961 (United Nations mimeographed document ST/
STAT/CONF.10/L..3).

84 Burgess Cameron, “ The Australian Economy — 1965 ", The
FEconomic Record (Melbourne), August 1959, pp. 159 to 169.
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ind}lstrial zone tables would occupy the main diagonal,
while the other six matrices would show inter-zonal trade,

103. The branches in zone A might be:

(@) The three exogenous branches mentioned in the
first part of this study, agriculture (possibly distinguishing
forestry and fishing), government services and housing
services, the last two selling only to final demand;

(b) The eight branches mentioned in the section on
detailed imports as importing large amounts of zone C
raw materials: food and beverage (possibly divided),
tobacco, sawmills, rubber manufactures, chemicals,
textiles, steel and non-ferrous metals (divided by metals);

(¢) Other branches (about twelve) appearing in the
OEEC input-output table: 8 coal, coke and manu-
factured gas, electricity, consumer durables industries,
other mechanical and electrical industries, cement and
other materials, other industries, transport (possibly
split between rail, canal, sea, road, air and harbours),
health services (selling only to final demand), household
personnel (selling only to final demand) and other
services. This last listing is an enormous residual item,
comprising large activities, such as trade and entertain-
ment; medium-sized activities, such as finance, insurance
and communications; and a considerable number of
smaller activities.®®

104. Statistical information for this table could be
obtained from:

(@) National accounts, which should give total final
demand plus some break-down of its purchases from
a number of branches;

(b) National input-output tables, which should supply
many data on the structure of inputs and some on the
repartition of outputs. Of course, a standardization of
national tables would be of great help in this respect;

(c) Publications by the United Nations and other
world bodies, which should give total outputs and some
total inputs;

(d) International trade statistics.

AREA AND COUNTRY PROJECTIONS

105. In the course of this paper, the twenty-two
countries constituting zone A have been considered as
a single entity. Of course, they differ in many important
respects and these differences are relevant, to various
degrees, to the four functions of the model outlined in
the first part of the study: the production, saving, import
and balance of payments equations.

106. As far as the production function, equation (A):

Y= Yex+alz/3kllae(0.015+v)t

85 Qrganisation for European Economic Co-operation, The
Structure of the European Economy in 1953, by E. 8. Kirschen and
associates (Paris, 1958).

85 For more detailed considerations, see “ Input-output Analysis
Above National Level”, a paper prepared by E. S. Kirschen for
the United Nations International Conference on Input-output
Techniques, held in Geneva in 1961 (United Nations mimeographed
document ST/STAT/CONF.10/L.2).



is concerned, it may be pointed out that historical national
growth trends show wide discrepancies in the recent
past (see appendix A) as well as in the longer term.??
Furthermore, the combination of fixed capital (see
appendix B) and labour differs, having a much greater
capital per unit of manpower in sub-area A-1 and a much
lower one in A-4. As a consequence, even if parameters
of the production functions were the same in all the
countries or sub-areas (which is far from proven, espe-
cially with regard to the technical progress term), the
geographical distribution of increases in fixed capital and
working population would have an influence, marginal
productivity of capital being lower in A-1 and higher
in A-4 and the reverse being true for the marginal pro-
ductivity of labour. In addition, the degree of govern-
ment growth policy differs. This has an influence on
parameter v of the production function, which thus
becomes a weighted average of quite dispersed figures.
However, to some extent, voluntary growth in one
country stimulates growth in another country. This
“ conspicuous expansion ” is not so much an economic
as a political and psychological phenomenon, each
nation resenting its neighbour and/or rival growing
more rapidly than itself.

107. Aggregation affects the saving function, equa-
tion (F):

Y

leg};

S = g¥+h+tu——""
gr+n+u o

in two ways. First, differences in economic policies have
an effect on parameter /4 that is comparable to that of
the production function on parameter » Secondly,
geographical discrepancies in the rates of growth of
the number of households, P, also have an effect.
In fact, one can scarcely expect a yearly increase of,
let us say, 2 per cent in one sub-area and zero per cent
in another to have the same consequences as an annual
increase of one per cent in both, though it is rather
difficult to state exactly what effect such a difference
could have.

108. As to the import function, equation (D):
M=m-rY

it may be stated that the refusal to import, r, is weaker
with respect to some zone C countries — mostly colonies
or former colonies of western Europe — and stronger
with respect to others — for example, Hong Kong and
India — under the well-worn plea of wage-dumping.

109. Finally, in the balance of payments function,
equation (E):

8 Cf. Colin Clark, op. cit.; Simon Kuznets, National Income
and Economic Growth; R. W. Goldsmith, Financial Structure and
Economic Growth in Advanced Countries.

2

aM
p—xX—M =n—-+p+q
Pu dt

public gifts and loans, p and ¢, differ widely even if
expressed as a percentage of national product, France
and the United States being by far the most important
contributors. Private investment, n{(dM/dt), also shows
marked discrepancies. Some countries interfere more
resolutely with their terms of trade, px/pm. The most
striking example is that of France, which grants price
guarantees for several products sold by its former empire,
In thé last two cases, however, it is probable that these
differences have no very important bearing on the relia-
bility of the model.

110. In order to take account of all these differences
between countries, it would be necessary to reconstruct
all existing national projections in models as similar
as possible to that presented in this study. These
macro-projections would then be combined and the
totals compared with those reached for the megisto-
variables. This would be followed by a reconciliation
of the two sets.

Final remarks

111. This study was prepared between 10 May and
17 November 1961. During this rather short interval
it was not possible to go into very detailed statistical
exercices, All the information gathered at the zone A
level is summarily described in the first six appendices.

112, Had more time been available, some problems
would have been examined further, for example, the
life of capital goods, the saving function, the evolution
of the principal zone A imports and exports and a
review of the existing forecasts of the exogenous sectors.
It is hoped, however, that the general picture is reason-
ably clear.

113. The six-equation model has not been actually
solved. In order to do that, some parameters remain
to be estimated and the use of an electronic calculator
should be secured. One need not be too concerned
about the possibility of trying 972 combinations of the
economic policy variables. In practice, an average
combination will be tried and then variations, probably
not more than fifty or sixty, will be explored.

114. No account has been taken of the possibility
of zone A gross domestic product being limited by the
lack of demand rather than by the supply of factors of
production. This assumption would, of course, have
led to a completely different chain of ideas.

115. Lastly, it should be recalled that the art of fore-
casting — whether at short, medium, or long-term —
is at its very beginning. The statistics are poor, the
model is crude and the assumptions are not very realistic.
Let this exercise be considered a work that will, at some
time, be considerably improved.



Appendix A

REAL NATIONAL INCOME OF ZONE A

Explanatory notes

GENERAL REMARKS

1. Zone A is complete.

2. Real national incomes have been obtained on the basis of
those calculated for 1957, Source: J. P. Delahaut and E, 8. Kir-
schen, “ Les revenus nationaux du monde non communiste »,
Département d’économie appliquée, Université de Bruxelles,
Cahiers éconvomigues de Bruxelles, No. 10, April 1961.

3. The stages of calculation are as follows:
{a@) The indices of national product or income have been calculated

(according to the available sources) for each of the countries on
the basis of 1957 = 100;

(b) Real national incomes were then obtained by multiplication
as follows: index xreal national income of 1957 ;

(c) Indices of real national income per area were finally calculated
on the basis of 1957 = 100,

NATIONAL INCOME AT CURRENT PRICES

4. For sixteen OECD countries, indices are given by the ratio:

gross mational product at factor cost each year

gross national product at factor cost of 1957

Source: Organisation for Bconomic Co-operation and Develop-
ment, General Statistical Bulletin, No. 4 (Paris), July 1961,

5. For five countries — Australia, New Zealand, Finland,
Republic of South Africa and Israel — indices are given by the ratio:

national income of each year

national income of 1957

Source: United Nations, “ International Summary ”, Yearbook
of National Accounts Statistics, 1960 (Sales No.: 61.XVII.4),

part D; and Statistical Office of the United Nations,
Bulletin of Statistics, June 1960,

6. The 1959 figures for Australia, New Zealand, Finland,
Republic of South Africa and Israel are still provisional, The 1950
and 1951 figures for Luxembourg and Israel are estimates,

Monthly

NATIONAL INCOME AT CONSTANT PRICES

7. The figures for sixteen OECD countrics are computed from
gross national product at constant prices. The figures for Iceland
and Ireland are computed from gross national product at market
prices, SOURCE: Organisation for Economic Co-operation and
Development, General Statistical Bulletin, No. 4 (Paris), July 1961,
National Accounts, at constant prices, line 8.

8. The 1950 and 1951 figures for New Zealand, Luxembouryg
and the Republic of South Africa are estimates. This is also in
the case with regard to the real national income of the Republic
of South Africa in 1959.

9. The real national income for four countries, Australia,
New Zealand, Finland and the Republic of South Africa, is calculated
by the ratio:

national income at current prices

consumption price-index number

Source: Statistical Office of the United Nations, Monthly Bulletin
of Statistics, June 1960 and June 1961. Figures relating to 1950
and 1951 for Australia and Finland were taken from Colin Clark,
The Conditions of Economic Progress, 3rd ed., rev. (London, Mac-
millan, 1957), table IX (Australia), table XIX (Finland).

10. The indices for Israel were calculated from the net domestic
product at constant prices of 1957. Source: Bank of Israel,
Capital Stock Employment and Output in Israel, by A. L. Gaathon,
Special Studies No, 1 (Jerusalem, 1961), table on page 111, col. 6.

11, The figures for Japan were obtained from the economic
services of the Japanese Embassy in Brussels.

Table 1-10. National income at constant prices, by country
(Index, 1957 = 100 @; amount, millions of dollars ? )

Couniry 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959

ited States . . . . . . . . 3 843 8713 909 894 965 984 1000 984 1053
United States - 28728,850 304,524 315,362 328,366 322,048 348596 355450 361,239 355459 380,385
Canada . . - . . .. ... 72.2 765 8.7 867 836 904 992 1000 1010 1034
15794 16734 18309 18,966 18,288 19775 21,700 21,875 22,004 22,619

Australia . . . . ... ... 888 909 901 922 9.6 107 1030 1000 1041 1104
10590 10,841 10,745 10997 11,645 12131 12,3% 11,926 12419 13,175

New Zealsad . . . . . . . . 873 852 833 83 926 956 99 1000 990 1031
2608 2,548 2,490 2,670 2,768 2858 289 2989 2961 3082

i . 60 897 9.6 99 1000 988 1003
Belgium + e 7896362 83?19 883,5819 88,743 0,119 9515 9851 10166 10,044 10,196
France . . . « -« oo ... 723 767 86 8.0 850 899 944 1000 1018 1041
Y 35620 37798 38,734 39917 41,888 44303 46520 49280 50,167 lfé,goo
Germany (Federal Republic) 58.1 63.1 69.3 74.5 79.8 88.8 94.9 100.(; , 1(5)?338 59.450

31258 33948 37284 40,082 42,933 47,775 51,057 53,80 ) ,

Ital 616 133 756 8.0 855 9.7 954 1000 1061 1138
AR 17850 19365 19973 21,928 22,604 24226 25204 26419 28,031 30065

a Index numbers are shown in the first line of figures for each country.

b Real national income is shown in millions of dollars in the second
i for each country.
fine of fgures (Table continued on page 24)
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Table 1-10. National income at constant prices, by cowntry (continued)

Country 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959

Netherlands . . . . . . . . 71.3 733 74.8 81.3 82.2 93.9 97.6 100.0 101.4 107.1
1,749 7,966 8,129 8,836 9,477 10,205 10,607 10,868 11,020 11,640

Luxembourg . . . . . . . . 82.5 838 85.3 86.6 87.0 91.3 95.2 100.0 101.6 1049
0,320 0,325 0,331 0,33 0,338 0,354 0,369 0,388 0,394 0,407

United Kingdom . . . . . . 84.0 853 85.2 $9.1 934 96.4 98.3 100.0 100.7 1G3.1
49,283 50,046 49,987 52,275 54,798 56,558 57,673 58,670 59,081 30,489

Austria . . . . . . . . .. 65.6 9 12.4 73.1 80.9 89.2 94.4 100.0 103.1 106.5
4,286 4,763 4,iM 4,776 5,286 5,828 6,168 6,534 6,737 6,959

Denmark . . . . . . . . .. 829 83.0 84.0 89.5 91.8 92.1 94.3 100.0 102.5 108.
4,053 4,058 4,107 4,276 4,488 4,503 4,610 4,889 50il 5,285

Sweden . . . . . .. . .. 80.1 19.7 82.0 84.9 90.4 93.5 96.5 100.0 101.1 106.1
7,001 6,966 7,167 7,420 7.901 8,172 8,434 8,740 8,836 9,273

Norway . . . . . . . . .. 78.4 81.0 84.1 87.4 91.3 934 98.0 100.0 99.8 103.7
3,007 3,107 3,226 3,353 3,502 3,583 3,759 3,836 3,828 3,978

Finland . . . . . . . .. 73.8 86.0 82.7 81.4 90.3 108.2 106.5 100.0 99.8 104.0
3,196 3,728 3,583 7 3910 4,554 4,610 4,331 4,322 4,506

Iceland. . . . . . . . . .. 68.8 68.8 67.5 779 85.7 93.5 98.7 100.0 105.2 107.8
0,184 0,184 0,181 0,209 0,230 0,251 0,265 0,268 0,282 0,289

Ireland . . . . . . . . . .. 89.9 91.9 95.3 91.5 99.3 100.8 98.8 100.0 96.4 99.1
1,733 1,772 1,837 1,880 1915 1,943 1,905 1,928 1.859 1,911

Switzerland . . . . . . . . . 69.1 73.7 75.4 79.3 86.0 90.9 96.1 100.0 102.1 107.4
5,320 5,674 5,805 6,105 6,621 6,998 7,399 1,699 7,861 8,269

South Africa . . = . . . . . 834 81.1 82.8 87.4 91.3 94.3 100.2 100.0 98.2 102.9
5,653 5,499 5,614 5,921 6,186 6,389 6,789 6,777 6,658 6,573

Israel . . . . . . . .. .. 45.2 60.0 61.3 62.4 75.7 83.4 92.7 100.0 108.¢ 1174
0,803 1,066 1,089 1,109 1,345 1,482 1,647 1,777 1,919 2,086

Japan . . . . . . . .. .. 53.0 64.2 70.5 74.6 76.7 85.5 93.3 100.0 103.6 1219
19.544 23,695 26,006 27,544 28,312 31,545 34,427 36,903 38,217 44,966

Table 1-11. National income at constant prices, by area
( Millions of dollars)

Area A-l Area A-2 Area A-3  Area A4 Total zone A Year Area A-l  Area A-2 Area A-3  Area A-4 Tosal zone A
1950 . . . . 311,842 100,877 78,063 26,000 516,782 1955 . . . . 383,360 136,378 92,390 39416 651,544
1951 . . . . 334,647 107921 80,295 30,260 553,123 1956 . . . . 392,391 143,608 94,823 42,863 671,685
1952 . . . . 346,906 1i2,570 80,624 32,709 573,209 1957 . . . . 398,029 150,922 96,895 45,457 691,303
1953 . . . . 360,999 119,842 83,921 34,574 599,336 1958 . . . . 392933 155,394 97,817 46,794 692,938
1954 . . . . 355649 126,449 88,651 35843 606,592 1959 . . . . 419,261 163,058 100,959 54,025 737,303

Table 1-12. Indices of aational income at constant prices, by area
(1957 == 100)

Year Area A-1 Area A-2 Area A-3  Area A-4 Tutal 1ome A Year Area A-1  Area A-2 Area A-3  Area A-4 Total zone A
1950 . . . . 7835 66.84 80.56 57.20 74.75 1985 . . . . 96.J1 90.36 95.35 86.71 94.25
1951 . . . . B840% 71.51 82.87 66.57 80.01 1956 . . . . 98.58 95.15 97.86 94.29 97.45
1952 . . . . 8716 74.85 83.21 71.96 82.92 1957 . . . . 100.00 100.00 100.00 100.00 100.00
1953 . . . . 9.7 79.41 86.61 76.06 86.70 1958 . . . . 98.72 102.96 100.95 102.94 100.24
1954 . . . . 8935 83.78 91.49 78.85 87.75 1959 . . . . 105.33 108.04 104.19 118.85 106.65
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Table 1-13, National income at current prices, by comntry
(Index, 1957 = 100 ; amount, millions of dollars ®)

Country 1950 1951 1952 1953 1954 1955 1956 1957 1958 1959

United States . . . . . . . . 64.60 74.76 78.52 82.30 £ » 89.61 95.22 10000 10047 108.79
233,360 270,062 283,645 297,300 295,710 323,706 343,972 361,239 362937 392,991

Canada . . . . . . . . .. 57.34 67.06 75.24 78.44 78.32 85.68 95.71 100,00  103.18 110.06
12,543 14,669 16459 17,159 17,133 18,743 20,937 21,875 22,571 24,076

Australia . . . . . . . . . . 66.26 69.68 76.55 81.60 87.28 93.62 10069 100.00 10597 110.51
7,902 8,310 9,127 9,732 10409 11,165 12,008 11,926 12,538 13,179

New Zealand . . . . . . . . 65.81 67.10 70.75 79.03 86.24 90.75 95.27 100.00 10344 107.85
1,967 2,006 2,115 2,362 2,578 2,713 2,848 2,529 3,092 3,224

Belgium . . . . . . . . .. 66.06 76.47 77.50 78.24 R2.57 87.19 94.41 100.00 99.01 102.12
6,716 7,174 7,879 7,954 8,394 8,364 9,598 10,166 10,065 10,382

France . . . . . . . . . .. 48.06 58.34 68.00 70.80 75.11 81.02 89.74 10000 11344 122.09

23,684 28,750 33,510 34,890 37,014 39927 44,224 49,280 55903 60,166
Germany (Federal Republic) . 45.95 55.53 63.00 67.37 72.40 82.72 91.61 10000 107.21 115.69
24,722 29876 33,943 36,246 38,952 44,504 49,287 53,801 57,680 62,242

Italy . . . ... ... ... 55.08 63.63 67.31 74.90 79.06 86.47 9269 100.00 10723 114.13
14,552 16.519 17,783 19,788 20,887 22,845 24488 26,419 28,329 30,152
Netherlands . . . . . . . . 51.99 59.19 62.24 66.63 74.46 84.29 91.16 10000 103.59 109.71
5,650 6,433 6,764 7,241 8,092 9,161 9,507 10,868 11,258 11,923
Luxembourg . . . . . . . . 67.01 72.16 81.69 74.91 77.84 84.96 92.39  100.00 99.59  102.04
0,260 0,280 0,317 0,291 0,302 0,330 0,358 0,388 0,386 0,396
United Kingdom . . . . . . 60.08 66.03 71.96 76.82 82.11 817.51 9443 10000 10479  108.38
35249 38,740 42,219 45070 48,174 51,342 55402 58,670 61,480 63,587
Austria . . . .. .. ... 42.17 56.42 64.39 64.01 72.26 82.38 91.19 100.00 10394 109.84
2,755 3,686 4,207 4,182 4,721 5,383 5,958 6,534 6,791 1
Denmark . . . . . . . . .. 66.47 71.28 76.07 81.15 84.46 87.55 93.89 10000 10408 11442
3,250 3,485 3,719 3,967 4,129 4,280 4,590 4,889 5,088 5,594
Sweden . . .. ... ... 55.4° 67.99 74.93 75.50 80.31 86.21 9298 100.00 10396 109.99
4844 5,942 6,549 6,599 7,019 7,535 8,126 8,740 9,086 9,613
Norway . . . . ... ... 54.20 65.69 71.77 72.94 78.66 83.42 94.11 100.00 98.31 102.49
20/% 2,520 2,753 2,798 3,017 3,200 3,610 3,836 3,m 3932
Finland . . . . .. . . .. 45.74 67.81 67.55 67.86 75.24 85.00 95.80 100.00 10645 111.00
1,981 2,987 2,926 2939 3,259 3,681 4,149 4,331 4,610 4,807
Iceland. . . . . ... ... 37.96 47.39 51.86 60.93 68.81 80.56 94.17 10000 113.06 120.02
0,102 0,127 0,139 0,163 0.184 0,216 0,252 0,268 0,303 0,322
Ireland . . . . . ... ... 71.31 75.98 84.49 92.09 93.16 97.14 97.05 10000 10286 107.72
1,375 1,465 1,629 1,775 1,796 1,873 1,871 1,928 1,983 2,077
Switzerland . . . . . . . . . 63.42 68.79 72.82 75.84 82.21 87.92 9396 10000 10403 108.72
4,883 5,296 5,606 5839 6,329 6,769 7,234 7,699 8,009 8,370
Republic of South Africa . . 55.49 59.95 65.51 75.64 81.52 86.88 9465 100.00 10199 110.00
3,761 4,063 4,440 5,126 5,525 5,888 6,414 6,777 6,912 7,603
Israel . ... ....... 25.00 29.00 34.00 44.50 57.29 67.59 81.28 10000 11331 130.00
0,444 0,515 0,604 0,791 1,017 1,201 1,444 L7717 2,014 2,310
Japan . . . .. ... ... 41.40 55.10 61.90 69.90 73.30 81.7C 9220 10000 103.5¢  121.60

15274 20315 22,828 25806 27,035 30,142 31,006 36903 38.i80 44,856

& Index numbers are shown in the first line of figures for each country. b National income is shown in millions of dollars in the second line
of figures for each country.

Table 1-14. National income at current prices, by area

{ Millions of dollars)

Year Area A-] Arvea A-2 Area A-3  Area A-4 Total zome A Year Area A-]1 Area A2 Area A-3 Aree A4 Total zone A
1950 . . . . 255,772 75,584 56,518 19,479 407,353 1955 . . . . 356,327 125,631 84,279 37,231 603,468
1951 . . . . 295,008 89,920 64,198 24,893 474,019 1956 . . . . 379,765 137,862 91,192 38,864 647,683
1952 . . . . 311,346 100,196 69,747 27,872 509,161 1957 . . . . 398,029 150922 96,895 45,457 691,303

... . 326,553 106,410 73,332 31,723 538,018 1958 . . . . 401,238 163,621 101,121 47,106 713,086

.. 325830 113,641 78,628 33,577 551,676 1959 . . . . 433,470 175261 105,479 54,769 768,979




Table 1-15. Indices of antional income at cwrrent prices, by arca
(1957 ~ 100)

Yoar Area A-1 Area A-2 Area A-3  Area A-4 Total zone A Year Area A-1 Area 4-2  Area 4.1 Area 4-4 Total tone A
195¢ . . 64.3 s0.1 383 49 38.93 1988 . . . . 895§ 832 87.0 81.9 B1.29
1951 . 74.1 59.6 66.3 548 68.57 1956 . . . . 95.4 91.3 9.1 RS.S 93.69
1952 . 702 66.4 72,0 61.} 73.63 1987 . . . . 1000 100.0 100.0 100.0 100.0
1983 . . 820 70.5 718.7 69.8 77.83 198 . . . . 1008 108.4 104.4 103.6 103.18
1954 . . 819 75.3 81.1 739 79.80 1989 . . . . 1089 116.1 109.9 120.5 11.24

Appendix B
FIXED CAPITAL STOCK OF ZONE A
Explasstory sotes The average ratios of France and Germany were used for Switzer-

FIXED CAPITAL STOCK IN THE ENDOGFNOUS BRANCHES

1. Data are available for eleven countrics: the United States
and Canada in area A-1; the Foderal Republic of Germany, France,
Italy, Netherlands, Belgium and Luxembourg comprising all of
area A-2, the United Kingdom in area A-3; and Japan and the
Republic of South Africa in arca A-4.

2. The year of original estimate taken into account is 1957 or
the 1ot recent yoar for which figures are available. In that case,
the capital was first expressed at 1957 prices and net investnent,
also at 1957 prices, was then added. The 1957 endogenous capital
has boen expressed in dollars on the basis of the roal exchange
rate used by Delahaut and Kirschen. Source: J. P. Delahaut
and E. S. Kirschen, * Les revenus nationaux du monde non com-
muniste ”, Département d'économie appliquée, Université libre de
Bruxelles, Cahders écomomiques de Bruxelles, No. 10, April 1961,

1. For Australiz and lsrael, it has been assumed that the capital
of the endogenous secior was one-half the capital of the entire
country.

4. For the remaining countries, the writer has proveeded by
analogy with countries with a similar economic structure.
Thus, for New Zealand, the ratio oblained for Australia was used:

1957 endogencus capital
1937 veal national inconw

land, Austria and 3weden; the ratio of the United Kingdom was
used for Norway, Denmark, Finland, Ireland and leeland.

S. In table 1-16 the figures of capital and capital-output ratio

that were obtained indirectly by using the methods described in
paragraphs 3 and 4 are given between brackets.

TOTAL FIXED CAPITAL S1OCK

6. Data are available for twelve countries: the United States,
Canada and Australia in arca A-1; the Federal Republic of Germany,
France, Netherlands, Belgium and Luxembourg in arca A-2, the
United Kingdom in arca A-3; and Japan, Isracl and the Republic
of South Africa, comprising all of urea A-4.

7. The year taken into account is 1957 or the most recent year
for which figures were available. In that case, the 1957 capital was
obtained by the rnethod used for the endogenous sector.

8. For ltalv, it has been considered that the total capital was
double the endogenous capital.

9. For the remaining countrics, the writer has agnin proceeded
by aralogy with a similar economic structure by using their ratio:

1957 total capital
195/ real national income

10. [In table 1-17 the figures of capital and capital-output ratio
tha¢ were obtained indirectly are given between brackets.



Table 1-16. Fixed capital stock

in the endogencus branches of zone A

1957
1937
! ek domestic
A i ot e
in the year tal  market prices
Year of b ndogenous gross domestic product  of oviginal  (in dillions (in Nﬁu Endogenous
oviginal Depreciated endogenous capital at market prices estimate  of corrected of corrected C.O.R.
Country estimate (@t current prices) (@t current prices) dollers ) dollars) in 1937
(8)) @ M (O] (5)--(3)=-(4) (0) M (®~(6)=+(M
A-l. North America
and Oceania:
United States . . 195§ 328.80 billions of dollars 335.30 billions of dollars 0.98 38187 3173.46 1.03
Canada . 1958 22,95 billions of C. dollars 22.42 billions of C. dollars 1.02 2717 25.06 1.08
Australia . . . . (18.52)
New Zealand . . (4.63)
i 434.19
A-2.  European Ecomomic
Community:
Germany (Federal
Republic) . 1955 146.80 billions of D. Mark 147.61 billions of D. Mark 0.99 66.61 59.57 1.12
France . . . . . 1954 20,200.00 billions of F. francs 12,270.0% billions of F. francs 1.65 78.53 51.10 1.54
Ialy . . . . . . 1955 19,000.00 billions of lire 9,2.26.00 bdillions of lire 204 44.16 231 1.86
Netherlands . 1957 $0.5 billions of guilders 24.37 billions of guilders 1.78 17.14 10.68 1.60
Belgium . 1959  600.00 billions of B. francs 4357.80 billions of B. francs 1.31 12.47 10.35 1.20
Luxembourg . . 1950  37.4S5 billions of L. fiancs 9.44 billions of L. francs 397 1.08 0.41 263
219.99
A-Y.  Others: western
Europe:
Uniteu Kingdom 1953 17.48 billions of pounds 14.50 billions of pounds .21 78.66 63.19 1.24
Switzerland . . . 110.93)
Austria (9.28)
Sweden (12.41)
Norway . (5.14) kR (1.29)
Denmark . . . . (6.55) 4.10 (1.60)
Finland (5.80) 3712 (1.56)
Ircland . . . . . (2.58) 1.42 (1.82)
leeland . . . . . (0.36) 0.26 (1.38)
131.71
A-4.  Others: non-
European:
Japan . . . . . 1955 6,760.00 billions of yen 5.861.70 billions »f yen 1.15 41.36 35.69 1.16
Israel . . . . . (1.95) 1.51 (1.29)
South Africa . 1955  1.92 billions of S.A. pounds 1.61 billions of S.A. pounds 1.15 8.40 7.06 1.19
ST
ToraL 837.60 1162

Source: United States, Canada, Federal Republic of Germany,
Luxembourg, United Kingdom, Japan and Republic of South Africa:
International Association for Research in Income and Wealth, The
Measurement of National Wealth, odited by R. Goldsmith and C.
Saunders, Income and Wealth Series VIII (London, 1939); “rance:
Jean Bénard, “ Fortune do la France " (1958); ltaly: Vera Cao-Pinna,
* Vahdité théorique et empirique d'une prévision globale de la croissance
de I'¢conomie italienne de 1958 & 1970 **, Europe's Future in Figures; Bel-
glum: Association scientifique curopéenne pour la prévision économique
4 long terme, Europe’s Future in Figures, vol. 1, edited by J. R. Geary

(Amstordam, 1962); Nethorlands: Centraal B. voor de Statistiek
J* Kwartaal 1960.

@ This figure seems abnormally high.
b This figure is obtained as follows:
7818367527 = 1.16

781.83 billions of dollars: 1957 endogenous capital of the coun-
tries for which we have the endogenous gross domestic product.

675.27 billions of dollars: total of col. 7.




Table 1-17. Total ixed capital steck of 30me A

COR

198?

1937 griss
domestic

depreciated  prodhect at

capital  marhet

Wes

Yoar of Gross domestic prodect w the vour (in Millvms  in Dilikns
origine! Deprevisiod capisal at markot prices of weiginal of corrected of coreecied C O R
Country eatimate o corrent prices (ot corremt pries) ¢slimete diollars ) dolbars | in IVY°
1} T} M “ (M AN+ (& M @)= ("
A-l. North America
and Ocoania
United States . 1953 828.00 billions of dollars 197 £S5 tillions of dollars 208 976.45 441.76 2.21
Canada . . 1935 46.90 bilhions of C. dollars 27.3v bullions of €. dollars (] $4.71 b Bl | 1.84
Australia . .. 1956 1317 bullions of A. pounds 5.78 billions of A. pouris 2N 3104 15.03 2.46
New Zsaland . . i (V.30 _ 154 (2.6))
1,077.50 490.04 2.2
A-2.  Ewropean Ecomomic ’
Community
Gormany (Federal
Republx) 198S  310.00 tullivas of 1. mark 179.06 billions of . mark 1.7 12078 R 1.80
France . . . . 1954 42,600.00 billions of F. francs 15,970.00 billions of F. francs 2.67 167.18 66.17 2.82
aly . . . . .. (88.32) AR/ .61
Netherlands . 1987 101.70 billions of guildors 35.12 billions of gutiders 2.90 us 13.21 2.61
Belgium . . . . 1959 1,7%0.00 ithons of B, franes  365.70 tulhions of B. francs o .07 12.7¢6 1.06
1 uxembourg . 1950  64.40 villiona of L. francs 12.71 billions of L. francs 3.07 L 0.52 1o
460.84 198,55 232
A-3Y. Others: western
United Kingdom 195} 13.37 billions of pounds 16.76 billions of pounds 1.9 148.02 72.40 204
Switzerland . (22.40) 8.84 (2.5)
Austria (19.00) 7.32 (2.60)
Sweden (25.4)) 11.89 (2.14)
Norway . . . . 9.67) 488 (1.99)
Denmark . (123 5.96 2.0M
Finland . . . . (10.91) $.38 (2.04)
lreland . . - (4.86) 2.26 (2.19)
losland . . . . . (0.68) 0.3 (2.06)
253.3%0 ‘Ivl°.20 213
A-4. Others: non-
Ewropoan:
Japan - 1988 12,810.00 bilhons of yen 8,262.00 tallions of yen 1.88 75.03 45.32 1.66
larmel . . . . . 1947 5.50 billons of 1. pounds 3.05 diltions of 1. pounds 1.80 38y 218 1.81
South Afrca . 1958 5.10 billions of S.A. pounds  2.04 billions of S.A. pounds 2.5%0 22.6) 9,01 2.51
101.5S $6.48 1.80
Tovat 189319 864.27 219

Sounce: United States, Canada, Australia, Federal Republe of
Uermany, Lurembourg. United Kingdom, Japan and Republic of
South Afvica: International Asmxiation for Research in lncorme and
Wealth, M Messurement of Nativasl Wealth, odited by R Goldsmith
and C. Saunders, Income and Wealth Series VI (London, 1959);
France: Jean Bénard, " Fortune de la France " (1938); Nutherlands:

Centraal B. voor do Statistiok, ¥ Kwartaal 1960; Belgium: Association
wientifique europdenne pour la prévision ¢conomique & long terme,
Ewrvpe's Future in Figures, vol. |, edited by J. R. Geary (Amatecdam,
1962); larael: Bank of larael, Capital Stock Employment and QOuiput in
lsrael, by A. L. Gaathon, Special Studies No. | (Jerusalem, 1961).




Appendix C

PUBLIC GIFTS AND LOANS

Explanatory notes
DFUMITATION OF ZONES

1. For the years 1950-1955, zone A consists of members and
assoctated countries of the Organisation for Economic Co-operation
and Development (OECD); zone ' consists of countries that are
consuderad under-developed by the OLCD.  SOURCE: Organisation
for Feonomie Co-operation and Development, The Flow of Financial
Resources to Countries in the Cowrse of Ecomomic Development
1936-1959 (Panis, 1961).

2 This study does not take account of contributions for the
vears 1956-1959 hy the following countries: Australia and New
Zealand in arca A-1; Finland and loeland in area A-3; and South
Africa aud Isracl in area A-4.

MUt 11t AT RAL FINANCIAL AID

1 1t s supposed that international organizations are included
m sone A, Thus, account has been taken of the iotal of net gifts

and loans made by these institutions to zone C.  Institutions making
gifts are: United Nations and its specialized agencies (technical
assistance); Development Fund of the European Economic Com-
munity; and European Productivity Agoncy and its Technical
and Scientific Ofoe. Lending institutions are: International
Monetary Fund, International Finance Corporation, Council of
Europe, Fonds curopéen and International Bank for Reconstruc-
tion and Development.

4. Public gifts, p, include bilateral and multilateral gifts. Sounce:
The Flow of Financial Resowrces to Countries in the Cowrse of
Ecomomic Development, 1936-1959.

(@) Bilateral gifts are net gifts from the public sector, plus ropa-
rations and indemnities.® Seo table 1, col. 1, for the period 1950-
195S; table 2, col. 14 col. 2, for the period 1956-1959;

(A Multilateral gifts are composed of the figures from table 4
and the estimated figures for the period 1936-1959 (83 million per

& Gorma . indemnities to Israel and Italian reparations (0 Yugoslavia
are excluded.

Table 1-18. Public gifts* Toble 1-19. Public loans *
Public gifts (millions of dollars ) Public loans (millions of doiiare )
Year Lone Yoar Zone
Bilateral Multiiateral Tosal Bilatoral Auiriiaserval Tosal
19%0-195$, annual 1950-195S, annual
average. . . . A-l . . average . . . Al . . .
A2 . .. A-2 . .
Ad . . A-d .
A4 . . . A4 . . . .
Torar, A 1,200 70 1,270 TotaL, A 600 8s 633
1956 A-l 1,310 1966 . . . . . . Al . 740
A-2 508 A2 . .. 250
A} 1% A3 . .. 23
A4 . . 10 A4 . . . 80
Torar, A 1,958 60 2015 ToraL, A 1,100 150 1,250
1987 . . . Al 1. M5 1987 . . . . .. A-l. . . 130
A2 . . 623 A2 . .. 3
A} . 145 A . .. 20
A4 . 70 A4 . . . 15
ToraL, A 2,188 83 2,270 Torar, A 1,138 510 1,645
9S8 . . . . . Al . .. 1,390 198 . . . . . . Al . L. 1,098
A2 . .. R3S A2. .. 160
A3 140 A3 . .. 135S
A4 . . 240 A4 . . . 28
ToraL, A 2,608 18 2,680 Torar, A 1,440 k7 1} 1,790
19 . . A-l . . 1.448 1999 . . . . . . Al . .. 875
A2 . .. 98S A2. .. 510
AY . . 148 Ad . .. 1
A4 . . 70 A4 . . . 138
ToraL, A 2618 95 2,710 ToraL, A 1,690 130 1,820
e Loam = ¢.




year) of gifts from the following groups: World Health Organiza-
tion, International Atomic Energy Agency, International Labour
Organusation and United Nations Fducational, Scientific and
Cultural Orgamization. The relationship of p and tume has been
cakculated by the method of least squares. The lincar equation
for 4 1s:

P =~ 0.2341—1950) + 0.67

5. Public loans include bilateral and multilateral loans.? Source:
The Flow of Financial Resowrces to Countries in the Course of Econ-
omic Development, 1956-1959.

(s) Bilateral loans for the period 1956-1959 are tigures obtained
by the addition of cols. 3. 4, 6, 7 and 9 of table 2, minus cols. 6
and 8 from table 2. For the period 1950-1935, see table 1, col. 2;

b Comsolidation credits from ltaly and Netherlands (o lsracl and
Yuposlavia deducted.

(b) Multilateral lvans are the total of loans from: International
Bank for Reconstruction and Development (total receipts of zone ¢
given in appendix D, tadble I, minus table 2 and contributions of
wne C to IBRD); € International Monetary Fund (figures taken
from appendix D, table 10); International Finance Corporation
(figures not included 1n the amounts published, probably $13 milhion
durning the period 1956-1959, see appendix D, table 7); Fonds
européen (figures given in paragraph $3); and Counal of Furope
(tigures given in paragraphs 56 and 57). Relationship between
p ' q and time has been calculated by the method of least squares.
The linear equatior, for 4 is

P q 0421lu-—-1950) « 0.89.

¢ Thus, these are over-rated figurs« because they include net loans
and private sector contnbutions of zone C to IBRD, $10 and $15 million,
respectively, during the peniod 1956-1959.

Appendix D

IMPORTS OF ZONE A FROM ZONE C

Explasatory notes

1. The figures for imports at current prices are given in f.o.b.
values. In most cases, they have been calculated on the basis of
exports [.0.b. from zone C to zone A* Sourcre: United Nations,
Yearbook of International Trads Siatistics, 1960, vol. 1 (Sales
No.: 61. XVIIL.2, Vol. D), table B for period 193%0-1838; vol. 1l
tables relating to total trade, for period 1956-1959.

a When only c.i.l. data were available, they were converted into f.0.b.
values by an arbitrary reduction of 10 per cent. This was the case for
imports of Israel and Finland (we tables for individual countnies).
Data on imports from Portugal, Greece, Spain and Turkey are given
by United Nations, Yearbook of Intermational Trade Statistics, 1952
(Sales No.: 33.XVIL)}); and Yearbook of International I'rade Statistics,
1955 (Sales No.: 56.XVI1.4), tables (or individual countries.

Table 1-20. Imports at current prices
(F.o.b.. billions of doliars )

Year Area A-1  Aree A2 Area A-3  Area A-4 Zone A 10tal
1950 . . . . Ss6l s kX )] 0.6! 13.61
1951 6.54 5.08 4.76 0.99 17.37
1492 597 4.64 157 0.97 15.15
1953 6.02 4.77 wm 1.2 15.80
1954 $.80 S.44 39 119 16.39
195$ 6.21 5.78 4.04 1.28 17.3
1956 . 6.53 6.22 4.3 1.45 1887
1987 6.54 6.14 4.14 143 18.25
1958 6.0 5.98 422 1.4 17.8)
1959 6.60 6.24 4.5 1.58 18.89

2. For imports at constant prices, the figures at current prices
were converted into constant prices by dividing them by the so-
called Schulze price index, which comprises about ninety raw
materials and food-stuffs.®?  This device is not as rough as it may
appear at first sight, as twen'y-three commodities made up 84.5
per cent of the imports for 1959 (see paragraph 74).

1. With regard to delimitation of the zones, the figures for the
period 1950-1985 are rather rough; imports into lreland and lceland
are not taken into consideration. For the period 1956-1959, the
coverage is assumed to be complete.

bd Regularly published by the review, Der b olhswirt.

Table 1-21. Imports at coustant prices
( F.o.b.; billions of dollars)

Yeer Area 4-1 Adrea A-2 Adrea A-3 Area A-4 Zowe A 1vial
190 . . . . 558 n 356 0.59 1347
98t . . . . 5S4 4,19 193 0.81 14.33
1952 6.02 4.69 led 0.98 15.29
198 . . 6.25 495 R 1.9 16.41
1954 5.90 5.59 4.04 1.21 16.69
1988 . . . . 6.28 5.82 4.06 1.29 17.42
1956 . . . . 6.48 6.14 431 1.4} 18.33
1987 . . . . 654 6.14 4.14 1.4} 18.25
1958 . . . .  6.68 6.31 4.45 1.41 18.81
1959 6.8S 6.48 4.67 1.61 19.62




Appendix E
PRIVATE INVESTMENT OF ZONE A IN ZONE C

Explanstory notes

1. The delinutation of the zones is the same as for p and ¢ (see appendix ).

2. Source: Organization for Fconomic Co-operation and Development, The Flow of Financial

Resources in the Course of Lcomomic Development, 1956-1959 (Paris, 1961). For expurt credits
J(d X/dr), during the period 1950-1955, soe table 1, col. 3: sec table 2, col. 10 for the period 1956-1959.
For private investments designed to secure raw materials, mMdA/dr), sce table 1, col. 4 { col. § ier
the period 1950-1955; table 2, col. 11 ¢ col. 12 for the period 1956-1959.

Table 1-22. Private iavestment of zone A ia sone C

({ Millions of dollars )

Private investments designed 10 secure raw materials

( dM

f ity

L aport credits &
to exports Other new loans
( j‘i‘!) and invesiments of Reinvested

Year Zowe and area dt the piivate secior propis Total

1950-1955, Annual average

A Torat . 200 700 600 1,300

19%6 . . . . A-l. . . . 6 916 390 1.306

A2, . . 400 292 414 706

A3 L 24 290 180 470

A4. . .. " . - 13

TorAL 441 1,498 984 2,498

1987 . . . . Al . .. 20 1.419 444 1,863

A2 186 312 298 610

A3, . .. 252 3os 210 518

A4, . .. 8 e ce 17

Toral 466 2,039 952 3.008

1958 . . . . Al ... 7| 652 295 947

A2 . . .. 217 391 2 K

A3, . s Asé6 230 586

A4 .. 8 L 4

Totat 190 1,39 847 2,270

1989 . . . . Al . -8 469 280 749

A2 276 n 308 617

A3 . 16 293 190 483

A4 . . .. 24 18

ToraL n 1.074 178 1,867

Appendix F
COMMODITY IMPORTS OF ZONE A FROM ZONE C
Explasatory aotes Table 1-2). Commodity kports of seae A from sese C
1. The following method of collection was used: Aven 'm"’

(@) Figures were abtained by the addition of imports c.i.f. pro-  _ v dollerr)
duct by product; Al ..o 7,270
() Figures concern only 19%9; A2 ..o 7,110
() Imports of the Republic of South Africa and Israel are not A-S. """"" 3,260
included. Source: United Nations, Commodiry Trade Statistics, A4S _150
Statistical Papers, Series D, vol. IX, No. 4. See detailed tables. ToraL, zone A 27,210

| 2. The percentage of total imports c.i.f. was obtained from the o Imports into Republic of South Africa and Israel are excluded;

same source (sce summary tables—total trade). their total amount is approximately $300 mi'lion.
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Table 1-24. Commedity imperts, by product
(C.4.f., millions of doliars)

Percentage of
Commaodity Sirc A-1 A-2 A3 A4 Toal A® totel importy
Petroleun: and petroleum products . . . . { Wi 2000 1900 L0 40 570 272
Coffee . . . . . . . ... o7l 1.160 540 190 10 1,900 9.0
Rubber (crude) 231 440 250 190 110 990 4.8
Sugar . . . . . L 064 $80 90 210 100 980 4.7
Fruit and nuts (fresh), dried frust, fruit prepa- 0s1
ration . . . . . ... 052 240 470 250 20 980 4.7
08}
Cotto . . . . . . . . ... 263 90 150 20 870 4.1
Orve and metal (non-ferrous) . 285 J&s0 160 90 80 690 33
Oilseeds . . = = = . = . . 21 80 270 160 h | $60 26
Copper (refined) 682 S0 260 230 10 550 2.6
Cocom . . . . .. . . . ... ... 072 190 230 110 10 540 2.5
Iron ore o . . . 281 180 130 100 120 530 25
Toaand mat¢e . . . . . . . . . . 074 100 2 3 — 450 2.1
411
Vegetable and animal oil fats = . l 412 90 180 1{0 10 390 1.8
413
ot
Meat (fresh, dried and canned) 012 90 80 200 . 370 1.7
01}
Wood (round and shaped) o { o 50 140 70 100 360 1.7
Wool and hair . . . . . . . . . . . 262 120 100 80 20 32 1.5
Alcoholic and non-akoholic beverages { n 0 260 0 - 310 K
p)
Tobecoo . . . . .. . [ 0 120 - 310 1.3
b ]
Hides and fur skins . . . . . . e ) 130 © 10 250 1.2
Minerals . . . . . . . . . . . . 272 70 60 40 20 190 09
Noun-ferrous metal refinud (except copper) . . | 68)-684
683-686 100 30 20 10 180 0.9
687
Vegotable fibres . . . . . . . 263 S0 s0 40 20 160 0.8
Fish (fresh and preserved) . . . . . . . { 3:; 80 $0 10 — 140 0.7
Jute . . . . .. .. 264 10 60 40 10 120 0.6
Total for 24 commodities . . o 6.300 5970 4,260 1,380 17.910 84.4
Other goods and services . . . . . . . . 970 1,140 1,000 190 3,300 15.6
GRAND TOTAL 1.270 7.110 $.260 1.570 21,210 100.0

o Imports into the Republic of South Africa and lsrael are excluded.




Appendix G

TENTATIVE BIBLIOGRAPHY OF COMMODITY PROJECTIONS

CERFALS
Unmited Nations. Food and Agriculture Orgamization.  Produc-
ton and use of cereals; major trends and outlooks. Rome,
January 1957 (CCP-Grains 3).
Cacao
United Nations. Food and Agriculture Organization.  Cacao, a

review of current trends in production, price and consumption.
Hy A. Viton. Rome, November 1955. 99 p. (Commodity
Series Bulletin No. 27).

Corrrr

France. Institut national de la statistique et des études écono-
miques. Les tendances A long terme de la consommation en France
du laitet ducafé. By H. Brousse. FErudrs e conjonciure (Paris),
14: 677-706, juillet 1959.

Kaffee im gemolrsamen markt  cin nicht-lineare programmanalyse.
Weltwirtschaftliches Archiv (Hamburg), 1958.

Pan-American Coffee Bureau. Prospects for United States coffee
consumption in the next 20 years. New York, 1959, 27 p.

United Nations. Food and Agriculture Organization. The world
coffee economy. Rome, November 1959. 75 p. (Commodity
Series Bulletin No. 33). Published also in French and Spanish.

US.A. Department of Agriculture. Coffee consumption and
prices in the United States. By Rex F. Daly. Agricultural
economic research (Washington), 10: 61-71, July 1958,

Frurr

Bain, A. D. and J. A. C. Brown. Trends in the consumption of
citrus fruit in the United Kingdom. Jowrnal of agricultural
economics (Reading), X111 446-456, January 1960,

United Nations. Food and Agriculture Organization. A com-
parison of fruit consumption trends in the United Kingdom and
other countries. Monthly bulletin of agricultural economics
and statistics (Rome), 6: 1-4, February 1957,

United Nations. Food and Agriculture Organization. Citrus
fruit; a review of the outlook and consumption. Rome, 22 April
1959, 24 p. and statistical appendix (CCP $9/13).

United Nations. Food and Agriculture Organization. Market
prospects for citrus fruit in western Europe in 1965. By L. Goreux
and J. Wolf. Monthly Bulletin of agricultural ecomomics and
statistics (Rome), 8: 1-11, November 1959.

Jure

Fraenkel, M. Een onderzoek naar het tockomstige verbruik van
texticlvezels en kleding in West-Europa.  Economisch-statistische

berichten (Rotterdam), 44°, No. 2211:1014-1017, November
1959,

United Nations. Food and Agriculture Organization. Natural
and man-made fibers; a review. Rome, November 1954. 83 p.
(Commodity Series Bulletin No. 26).

United Nations. Food and Agriculture Organization. A survey
of markets, manufactering and production. Rome, March 1957,
68 p. (Commudity Scries Bulletin No. 28).

U.S.A. Department of Commerce. Cycles and trends in textiles.
By T. J. Davis. Washington, 1958, 63 p. (GPO.40).

Meat

The future of the United Kingdom as a market for meat.
review of agricultural economics (Canberra), 1960.

Quarterly

PrrroLEUM

Levy, Walter. World oil in transition. The economist (London),
200: 723-729, 19 August 1961.

Organisation for Furopean Economic Co-operation.

new cnergy pattern in Europe. Paris, January 1960.
Published also in French.

Towards a

Sucar

Golinick, H. Die Elastizitit der Nachfrage nach Zucker. Agrar-
wirtschaft, 195S.

United Nations. Food and Agriculture Organization. Trends and
forces in world sugar consumption. By A. Viton and Pignalosa.
Rome, 1961. 88 p. (Commodity Series Bulletin No. 32).

Published also in French and Spanish.

TEA

United Nations.

and prospects.
No. 30).

Food and Agriculture Organization. Tea, trends
Rome, 1960. 84 p. (Commodity Series Bulletin

TexTiLe Fisaes

Philpott, B. P. Economic aspect of the wool situation. Address
given at Massey College. New Zealand, August 1958,
TiMBER
Stanford Research Institute, Stanford University, America's

demand for wood, 1929-1975. Summary of report to Weyer-
hauser Timber Company (Tacoma, Washington, 1954), 94 p.




Chapter 2

METHODS OF LONG-TERM PROJECTIONS FOR THE CENTRALLY
PLANNED ECONOMIES *

JOZEF PAJESTKA **

Introduction

METHOD AND PLAN

1. The purposec of this study is to present the methods
of long-term economic planning applied in the countrics
with centrally planned economies listed in paragraph 2;
and to propose the methods of long-term economic
projections to be applied for these countries in the world
cconomic projections.

2. The zone covered by the projections comprises
the following countries, grouped into three areas:

Area |: Union of Soviet Socialist Republics;

Aroa 2: Albania, Bulgana, Czechoslovakia, Fastern
Germany, Hungary, Poland, Romania and, possibly,
Yugoslavia;

Area 3: Mainland China, Mongolia, North Korea and
North Viet-Nam.

3. Any type of projection covering areas larger than
one country requires statistical investigations of the
relevant variables based on appropriate methods of
aggregation, i.c., of the national variables. This paper
does not propose to deal with those problems in detail
and assumes that the necessary statistical studies will be
made. so that the projections may be based on reliable
statistical data. It is further assumed that, in so far as
development plans or programmes — published or other-
wise available - exist for the various countries concerned,
they are acceptable for the world economic projections.
It follows that the proposed methods are of subsidiary
character and are applicable, for example, to the extension
of planned development over the period covered by the
existing plans, to the variables not formulated in the
plans etc.

4. There 1s one proposition that is required to make
the model for world economic projections a workable

¢ The grouping of countries and the data used in this chapter
are those of the author and do not necessarily correspond to those
in chapter ) prepared by the United Nations Secretariat. The
style and terminology have been slightly edited to conform to
United Nations usage.

*¢ Director, Economic Research Institute, Planning Commussion,
Warsaw, Poland.

device: when making the projections for the discussed
group of countries, it 1s not necessary to duplicate or even
to resemble the methods of plan construction applied
to them; it is possible to replace these by a reasonable
extrapolation of the observed past trends of development
or of planned devclopment. This appears to be the
only feasible approach on which to base the world
economic projections. It can be apphlied without much
risk to the countries with long-cstablished planned
economies and advanced industrial development, 1.e.,
the Soviet Union and most of the countries of area 2.
However, the same method appears to be less reliable
for other countries which may undergo many revolu-
tionary changes in the course of their future economic
development. [t is also assumed that the projections
are made in such a way as to allow the respective coun-
tries to check and correct the figures concerning their
development that are accepted for world economic
projections.

An outline of development planning methods

GENFRAL REMARKS

S. it scems useful to indicate certain general features
of the planning system applied in the countries with
centrally planned economies that are relevant to further
discussion. Planning is institutionally established 1n
all these countries and takes its most important features
from the social ownership of the means of production
and the predominant role of the state in the management
of economic activities. One of its most important
features may be termed *active planning”, which
consists of an active projection of economic activities
(allocation of resources, distribution of incomes, etc.), as
opposed to the passive forecasting of spontancous
development. Whereas certain projections for the pri-
vate enterprise economies contain, in addition to fore-
casting, some elements of active planming, such planning
is a universal characteristic of the economic and social
system of these countries.

6. This feature of planning has more serious implica-
tions for the methods of plan construction than it does
for the methods of forecasting. Forecasting may be




termed guessing ” about future development, while
devclopment proceeds independently of the fore’casters
_Even in the models that allow for economic policy;
Instrument variables, such forecasting constitutes their
mamn core.  On the other hand, planning in these coun-
tries means determining the best solutions for future
development, which is, to a very great extent, determined
by the planners. Therefore, while extrapolation of the
past developiment trends — in its simple form and in its
more reﬁnf_:d forms, i.c., with the application of economic
models — 'S a paramount method of making projections
for the private enterprise economies, the same method
has only a limited, auxiliary role in the planning of the
t!lese countries, which use appropriate economic calcula-
tions and reasoning in making decisions. Many of the
parameters, e.g., saving ratio, propensity to import, etc.,
that appear in the various models designed for private
enterprise economies are, however, extremely important
variables in the present case.

7. It seems important to observe that planning is
actually a method of managing the economy in the
countries under review. There is a system of plans,
comprising the central plan (the so-called national
economic plan) and plans for the various economic
organizations, enterprises, etc. All economic units are
engaged in planning. Such activities as competition
among the various firms, co-ordination of their activities,
some bargaining and initiative for improvements and
extension all appear in planning and through planning,
Construction of the central plan is by no means an
effect of a self-sufficient and independent action of the
central planning body. On the contrary, there is nation-
wide planning, out of which arise both the central plan
and the plans for various economic units, which are
combined to form a consistent system. Therefore, it
is impossible to consider the methods of constructing
the central plan, while disregarding the entire system of
planning throughout the economy. It isimportant to note
that plans presented by the various economic organiza-
tions —more precisely, the draft plans — constitute
the most important elements of the national economic
plan. This method differs from the forecasting or
projection-making of the private enterprise economies,
where such plans are not at the disposal of those making
the projection and they must rely mainly on their own
statistical and economic analyses.

8. Apparently, these two features of the planning
system have, to a great extent, influenced planners in
the countries under review to tend to disregard, as
important planning instruments, the various projection
models based on formulation of economic relationships
among the highly aggregated economic variables. The
above-mentioned features of planning also explain the
great emphasis that these countries place on organizat'ion
of the work of planning throughout the country, ie.,
phases of plan-work, unified forms, the “system of
indicators >, etc., which is one of the principal functions
of the central planning bodies. It is noteworthy that
most of the discussions of improvements of the planning
methods, which are held almost continuously in these
countries, deal only with the problems of organizing
thie work of planning throughout the country.
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9. The planning system in the countries covered in
the' present chapter contains three principal types of
nation-wide plans:

(@) Short-term plans (the annual plans);
(6) Medium-range plans (the five-year plans);
(c) Long-range plans (the so-called perspective plans).

10. In the past the annual and five-year plans have
usually been of major importance in shaping the planning
system. Both these plans are formal documents, con-
firmed by the highest state organs. They have an
obligatory character, ie., the appropriate economic
bodies have the responsibility for their fulfilment. In
current practice, the five-year plans may be changed by
the annual plans. Major changes in the five-year plans
would require re-elaboration of the plan and its confirm-
ation by the respective authorities. This has not been
the common practice in the past, however.! The annual
and five-year plans operate on a central scale as well
as universally, i.e., in all economic units. The connexion
of planning in the enterprises to the central plan was
formerly effected mainly through the annual plans.
However, serious attempts have been made in the recent
past to change this practice and to link central planning
with planning in the enterprises mainly through the
five-year plans.

11. It was not until recently that many countries
began to supplement the annual and five-year plans with
the perspective plans, In most of the countries working
on the perspective plans, one or more drafts have been
prepared and works are nearing completion. In many
cases, drafts of the perspective plans were quite helpful
in the elaboration of the five-year plans. The perspective
plan is elaborated for the national economy as a whole.
There are also attempts to formulate perspective plans
for the various economic regions and also for some
enterprises. However, there is no general system of
perspective planning for all economic units, such as
exists for the five-year plans. It is assumed that the
perspective plans will be re-elaborated occasionally
and will be prolonged for the next few years. The
perspective plans now under elaboration cover the period
to 1980. The subsequent discussion of methods of
long-range planning deals with the methods used for
elaboration of the five-year and perspective plans.

COMMENTS ON THE METHODS OF PLANNING

12. This chapter is not intended to give an exact,
detailed picture of the procedure and practical planning
methods applied in the countries under examination.
Rather, it is intended to present a description and an
interpretation of the planning methods that will promote
understanding of the system of planning and that are
relevant to the topic of this paper. As already indicated,
organization of the planning work throughout the eco-
nomic units of the country is of the greatest importance to

1 In the Soviet Union, attempts are made to introduce the prin-
ciple of “ continuous planning *, which means an annual re-elabor-
ation of the five-year plan (and its extension by one year).



the system of planning in these countries. There are
three main stages of construction of the national economic
plan:

(a) The directives for elaboration of the plan, or the
so-called control figures;

(b) The draft plans of the various econou. :c organiza-
tions:

(c) The final national economic plan.

13. The directives actually form a preliminary,
comprehensive draft of the national economic plan.
Their main function consist: of constituting the frame-
work for elaboration of the draft plans throughout the
economic apparatus. Elaboration of the directives is
the task of the central planning body. It may be per-
ceived that at this stage the methods of planning in the
countries reviewed in this chapter might resemble. to a
certain extent, the methods applied in some other coun-
tries. This is because the central planning body must
begin the work of planning by making its own projections,
relying on the available statistical information and its
knowledge of interdependent economic factors. It is,
however, only at the very early stages of work on the
directives that the planners apply some simple forecasting
technigues of a more general or pariial character, based
on statistical analysis, e.g.. the extrapolation of past
trends of growth, the extrapolation of certain parameters
for assessment of development of the interdependent
variables etc. The planners soon turn to concrete
analysis and calculations. in prefecence to reliance on
aggregated economic models and the extrapolation of
nast trends.

14 At this stage the planners begin to study the plans
of the econcmic, technical and other experts in the various
organizations: projections bureaus, scientific institutes,
industrial orgzanizations and even enterprises. Thus,
rather than reiying on statistical estimates, e.g. of capital
coefficients for the various economic sectors, the planners
depend upon caiculations presented by experts, assessing
the necessary capital requirements for an assumed in-
crease of output in a concern, along with the labour
input and raw materiais input ¢i.. of the same concern.
The planners make projections for the separate industries
— o'len beginning with the * main " branches — combine
thexn and attempt to make a reasonable and internally
cousistent entity. This process may be repeated
several times, producing the successive versions of the
plan, ie.. of the directives. Each successive version
represents an improvement. In this process, attempts
are made to increase the national product through
better utilization of the resources (manpower and capaci-
ties), technical improvements, increased efficiency of
capital investment etc. Occasionally the proposed
changes are combined and made consistent, mainly
tl'lnrough * balancing ”, to produce a new version of the
plan.

15. ihe scueme of the pianning logic, traceable in
the planning praciices, may be described as follows:

(a) Certain restrictions are accepted us more or less
exogenous variables, e.g., the disposable economic
resources (manpower, existing capacities etc.), the maxi-
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mum possibility of expansion of certain sectors (a form
of technical absorptive capacity), and the limitations in
export possibilities etc.;

(b) Development projections for the various sectors are
made in such a manner as to attain an internaliy consistent
programme and to achieve a maximum increase of the
national product, inter alic, by way of maximum utiliza-
tion of the available resources;

(¢) It is assumed that the maximum must be attained
with the simultaneous realization of certain levels, pro-
portions etc. that are accepted on the basis of certain
social and political principles or as requirements of
further cconomic development.

16. It may be perceived that the above points resemble
the general logic of the programming techniques: as there
is a maximization function with an internal consistency
condition (b), and the various types of constraints —
(a) and (¢). 1t should not be visualized, however, that
a mathemaiica! model, for example, the linear program-
ming type, was elaborated for any of the plans. The
problems envisaged in plan construction appear to be too
comrdlicated to be confined within the framework of a
manageable model. The practical methods, when com-
pared with the theoretical models, are simpler in some
respects but more complicated and more flexible in
others.

17. When the planners achieve a version of the plan
that seems satisfactory, it is presented for approval and
eventually becomes formal directives. The directives
may be defined as:

(a) A feasible programme, i.e., a programme that is
internally consistent and within the constraints;

(b) A programme that approaches the optimum
programme, i.e., the {inal version of the national economic
plan. This is an important characteristic, as it is under-
standable that the closer the directives are to the final
plan, the easier the work of making a consistent national
plan from the draft plans [ resented by the various organ-
izations.

18. As mentioned previously, the directives constitute
a framework for elaboration of the draft plans by the
various organizations. Work on the draft plans may
be characterized as ccnsisting mainly of further disaggre-
gation of the variables, checking of the technical con-
straints (especially with regard to capacities), calculation
of coefficients, determinat.on of partial optima and
elaboration of an internally consistent draft. All this
work is performed within the directives, which are, in a
way, binding. The directives fix certain constraints,
such as minimum output targets. upper limits of cavoital
expenditure and employment limits; and also indicate
optimization criteria for optimum conditions, which
may be ihe maximum growth of output, minimum costs,
minimum capital expenditure etc. The criteria for
optimum conditions, though not necessarily formulated
on a systematical basis for the various cases, are stiii
applied in the elaboration of the drafts and particularly
in the analysis, appraisal, corrections, etc. of the
draft plans, carried on the various phases of plan
elaboration.
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19. The draft plans formulate the output figures and
the necessary inputs. These figures include, in addition
to capital expenditure, employment (with separate
calculations for the qualified staff), raw materials and
equipment. Most of the data are formulated to allow
for aggregation and co-ordination of the various draft
plans. In the final stage of plan elaboration, the draft
plans are thoroughly analysed, co-ordinated and com-
bined, so that they eventually appear in the form of an
aggregated national economic plan.  This stage of work is
quite laborious; many times it is necessary to recalculate
the draft plans and change output figures, coefficients,
etc. Hundreds, even thousands, of people are engaged
in this task for several weeks.

20. Some general features of the methods applied in
plan construction may be indicated:

(a) The methods applied are mostly of an analytical
rather than a synthetic character;

(b) The synthesis (the aggregated plan) is reached
through successive approximations (iterative procedure),
on the basis of aggregation of the draft plans elaborated
by the various economic organizations;

(c¢) Though consumers’ demand is not always a
starting point for production planning, the production
plans are confronted with independent estimates of the
demand and are adapted to them;

(d) The co-ordination methods put the main emphasis
on material balances in physical terms for main commodi-
ties; for them it is possible to calculate the technical
coefficients. Jt is worth mentioning that the *“ main
commodities ” happen to be highly capital-intensive
commodities. Thus, the precise determination of output
of these commodities has a great importance for capital
investment planning. Although the practical planning
methods applied in the socialist countries are of analytical
character and follow various partial criteria, an attempt
will be made to present them in a more generai, albeit
simplified, form.

21. It may be stated that production in the countries
with centrally planned economies cannot be limited by
insufficient effective demand. This concerns, of course,
total output and not a particular production sector.
Consequently, the factors determining the growth of
production should be found on tke supply side. It
seems to be theoretically correct and also to correspond
with the practical planning methods to present the volume
of output as a function of the three main {aciors:

P=f(C2ZT)
where
C = fixed capital,
Z = productive employment and
T = technical progress.

As it is often preferable in planning to consider the incre-
mental relations, the above production function also
may be expresse:] in the following way:

P = Py+AP(LE, T)

where
I = capital investment;
F = increase of employment;
Py = output in the base year; and

AP = increase of output.

Although the aggregated production functions a-2 na:
utilized as a planning instrument, the practical m :thods
of planning may b described as consisting of deter..na-
tion of the volume of output on the basis ¢ assessment
of the available resources, C and Z, and thur utilization.

22. Employment policy was one of the most important
instruments of the growth policy of these countries in the
early stages of their economic development. Application
of the maximum employment policy which also meant
maximum utilization of the existing capacities, resulted
in an acceleration of the rate of growth and permitted
the rapid achievement of a high investment ratio. Itisto
be expected, however, that the future growth of produc-
tive employment will be more stabilized and rather
close to the natural rate of growth of the working-age
population. This segment of the population is calculated
on the basis of demographic studies. It may be assumed:

P, = h(P,)
where

P,, = population in the working age and
P, = total population.

23. The labour force is caiculated as a function of the
working-age population:

F = k'(P,)
It would not be a great mistake to assume for the future:
F = aP,

where a is a constant, although it i- rather accepted that
it is increasing slightly. Since full employment is
accepted as a principle of the socialist system, employ-
ment is assumed to be equal to the labour force. Labour
inputs, which are a function of outputs and production
techniques, are considered equal to the total working
time:

Z

Fb
where

Z = labour inputs,
F = available labour force and
= average working time.

24. It is common practice in planning to consider
employment problems by dividing the labour force into
two groups:

F = F,+F,
where

F, = agricultural active population and
F, = employment in non-agricultural sectors.

In ~ predominantly agricultural economy with the exist-
ence of agricultural under-employment, the employment




planning may be presented us follows. Labour inputs
in the non-agricultural sectors are calculated as a function
of the labour requirements of these sectors:

Z, - g(P,.T)
Z, = F,b,

where

Z, = labour inputs in the non-agricultural sectors,
» = output in the non-agricultural sectors,

T. - techniques in these sectors,

F, == employment in these sectors and

h, = average working time.

The resultant agricultural labour force is:
F,=F-F,.

When agricultural under-employment disappears, the
employment planning inay be presented:

Z- =g (P-- T-)
Z, =g'P,T,)
Z,+Z, = F,b,+F.b,

25. In aiming at the maximum long-range rate of
growth, the countries with centrally planned economies
tend to put the investment volume at the highest feasible
level in their planning practice. In it they observe
certain limications with regard to the investment possi-
bilities, waich are, generally speaking, of twofold charac-
ter: (a) the availability of capital goods; and (b) the social
costs of accumulation. The availability of capital
goods was once the most important factor that limited
the volume of capital investment during the early develop-
ment periods in almost all the countrics. It may be
argued that this situation still continues for some coun-
tries, although it is no longer a gencral characteristic
of the entire zone. For the situation in which the
availability of capital goods is a limiting factor, the
following formula may be written to describe the factors
detormining the volume of capital investment:

I =C.+IC.+M,

where

I = investment volume (gross),

C. = existing capacities for capital goods,

IC. = technically possible increment of capacities for
capital goods and

M. = import of capital goods (net).

26. A similar formula still holds true as a balance
equation in planning, although there no longer are
restrictions of the above-mentioned character to limit
the investment volume. The volume of output of capital
goods — changed by the foreign trade balance of capital
goods — is considered equal to the desired investment
volume. After the physical possibilities ceased to be
the most important factor limiting capital investment,
considerations connected with growth of consumption

and with income distrikbution have determined capital
investment.

27, With regord to the investment to national income
ratio policy, one may distinguish two main periods,
which can be observed in most of the countries under
discussion.  The first period is characterized by strong
efforts to raise the investment ratio, in order to achieve
favourable structural conditions for a rapid and steady
ecconomic  development. In the second period, the
investment ratio is somewhat stabilized or has a slight
upward trend.  In most of the countries the first period
is finished and there is a more or less stabilized invest-
ment ratio. This should mean that the attained invest-
ment ratio is considered close to a certain socio-¢conomic
optimum.

28. In a balanced plan there always appears:

| =S+D+L
where

! -= gross investment,
= domestic savings,

D = depreciation and

L -: foreign loans (net).

Savings may be considered a function of national income:
S =g(Y)

where

S -= savings and
Y - national income.

However, it must be stressed that the planners do not
treat the saving ratio as a parameter. Therefore, the
formula: § — sV, in which s, the saving ratio, functions
as a parameter, does not represent the planning logic
applied. Of course, the saving ratio obtained in planning
may behive as a constant, but this is a different matter.
The last appears to be more likely for the future than
it has been in the past.  When loans appear as a positive
value, it means that domesiic savings are insuflicient to
meet the desired investment ratio.  In this case, there is
a possibility that the saving ratio will grow, to meet
the desired investment ratio. The national expenditure
for defence has not been included in savings in the abeve
formulae.

29. When capital and labour inputs are expressed
in volumes, other factors influencing their productivity
must be taken into account. They may be introduced
as technical progress. This is by no means a homogeneous
element and it comprises the technical progress sensu
stricto as well as other factors that may influence output,
e.g. proper allocation of resources, functioning of the
various institutional arrangements, better skills, foreign
trade etc. As the aggregated production functions are
not utilized as a planning instrument, then planning
does not include a single variable to represent technical
progiess. Technical changes, as well as the other
factors mentioned, are asscssed in plan claboration,
calculated or estimated, in their manifold results. Their

R
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total effect on output cun be derived from the statistical or
plan Jata.

30. Disregarding the procedure of solution, the
degree of coverage cte., the following formula nisy be
written to represent an internally consistent plan:

O+M =CA+K+I+X

where
() gross output,
M imports,
A consumption,
/ investment and
X = exports, all in vectors, and
1 matrix of current coeflicients.

The foregoing is the form in which the so-called material
balances for commodity groups or individual commod-
ities are claborated. As a rule, the material balances
are elaborated in physical terms, although some of them
are given in value terms, e.g., capital equipment. They
cover the most important commodities or commodity
groups, the first being the raw materials and the semi-
products. The coefficients accepted for the balances
are estimated and/or calculated for future ~onditions.

31. Aggregating outputs into two main sectors,
capital goods and consumer goods, one may accept
the very simplitied formulae:

P.+M, =1+X,
P.+M. = K+ K.

where
P.. Py - tinal output of the resoective sectors,
M., M, - imports,
Xe. Ny = exports,
[N - consumption and
/ == capital investment,

Very similar equations are used in development planning
in the form of synthetic value balances -- e.g., the so-
called balance of national income. No coefficients are
applied in the value balances. They are claborated
on the basis of the various sectoral projections in order
to check the general economic equilibrium. Both the
material balances and tho synthetic value balances are
claborated for the separate years covered by the plan.
Each year of the five-year plan is * balanced "', as is
usually the case with the final year of each five-year
period in the perspective plan.

32. The foreign trade balance, as it appears in the
development plans, may be presented in the well-known
equation:

M= X+L
where

M = imports of goods and services,
X = exports and
L = foreign loans or gifts (net).

Non-competitive impoits which have played a very
important pait an the total 'mports of many countries,
may be assumed to be: ®

M, = /(P)

Assuming restrictions in export possibilities, the equation
would be:

M-_E

When this inequality is not satisfied, foreign tradc con-
stitutes a real bottle-neck to development, and con-
sequently, the volume of output is determined by export
capacities and loans, E2. There were periods in the economic
development of the centrally planned countrics when
foreign trade was a serious impediment to development.
However, this is no longer a general characteristic of
these countries.

33. Non-competitive imports are still a rather im-
portant part . the total impoits of some countries - - with
the significant exception of the Soviet Union -- but it is
assumed that they will decrease in the future. Taking
into account the functioning of the economic system
in the centrally planned economies, it scems more appro-
priate to treat total imports as a function of e¢xport
possibilities rather than vice versa. This is particularly
relevant to relations with the under-developed countries.
The centrally planned countries can adapt their economies
to receive various imports from those countries if they
can find markets for their products there.

Proposed methods for long-term economic projections

34. The scope and methods of long-term projections
proposed for the centrally planned economies are designed
to determine the rate of growth of zone B and its economic
relations with the under-deveioped countries of zone C.
With regard to the first task, it is the writer's opinion
that scparate projections should be made for each
country and thereafter aggregated. For the second task,
it scems casier to work with the entire zone or with its
scparate areas as defined above, possibly aggregating
the first two areas. It seems advisable to apply various
methods of projection, checking the resu'ts of one against
the other, rather than to rely on only one method.

SIMPLE EXTRAPOLATION OF TRENDS OF GROWTH

35. Extrapolation of the past and/or the planned
rates of growth appoars to be the best initial step. There
are certain reasons that permit this very simple forecasting
technique to be quite adequate for the countries of this
zone. The following arguments may be presented to
support this proposition:

(a) The rates observod in the recent past and in the
known plans are rather stabilized;

"It wou‘la be quit:.d uvno'fi.bhofm relate .tbe non-c(.)mpetitive
impotts to aggroga ume ol output. In practical planning
the necsssary imports are calculated with the help of balances,
which memblo the input-output computations.




(b) The achieved rates of growth are apparently
considered rather satisfactory;

(¢) Assuming that certain factors emerge to cause a
declining rate, e.g., the increasing ‘capltal-output ratio, it
may be expected that the countries would be likely to
attempt to undertake the approprla!:e measures against
it, such as raising the investment ratio.

36. Extrapolation of the trends of growth can be
made:

(@) For total national income or gross national
product: 2

P, = Pye” (1)
where r = rate of growth;
(b) For the major econofmic sectors:
Pa, = Pa,e™
Pi, = Pige'™
Pn, = Pnge™
aggregated: ’
P, = Pye"’ (1a)
r = r(a)w(a) +r@w@)+rmw(n); w@)+w@+wh) = 1
where

Pa = agricultural net product,

Pi = industrial net product,

Pn = net product of other sectors,

1), r(i), Hn) =rates of growth of the respective
sectors and

w(a), w(i), w(n) = weights of the respective sectors in
total net product.

Rates of growth can be calculated for a period of about
five to ten years, on the basis of statistical and plan data
series. Should there appear certain distortions in the
observed rates of growth for the various sectors, different
time periods can be investigated for the various sectors,
and the result aggregated according to formula (1a).

OTHER METHODS OF GROWTH PROJECTIONS

37. Tt seems advisable to try the application of models
based on simple production functions. The most
promising models appear to be those using aggregated or
disaggregated (for the major production sectors) capital-
output ratios.

Aggregated model
38. The aggregated model would be:

1
P, = P+ N,;-Ce"' (2.1)
t—1
N, = 31, [ @
V]
I, =sP+L, (2.3)

? In planning practice the rates of growth are calculated accordin
to the formula: P, = P,(I +r), £ °c o

40

where
P = national income or gross national product,
N = new capital,
k = capital coefficient,
v =time trend (reflecting changes in capital coeffi-

cient),
= capital investment (net),
§ = savings ratio and
L =foreign loans or gifts (positive for received,
negative for bestowed).

If justified, a longer time lag should be accepted in
equation 2.2, e.g. two years.

39. In the above model the variables appear as:

Policy or
Entle e.
Equations variables variables Parameters Data

21 ... ... P N kv Py
2.1

(alternate) Py, N v k Py
2.2 ...... In 1 0]
23 ... ... P, t I 1 M
2.3

(alternate) PR P L, st

Alternative methods are possible with regard to para-
meters v and 5. Other values than those derived from sta-
tistical analysis — as policy variables — can be accepted
for them. The model uses the capital-output ratio,
k, for new capital which produces more reliable results
than the total capital-output ratio. The parameters &
and v should be calculated for a period of about ten
to fifteen years, on the basis of past and/or plan data.
The capital-output ratio can be calculated for a period
of, for example, five years:

t=1

ZI,

k = °

P,—P,

The parameter v can be calculated for the period of
about five to ten years, from an equation of the type
shown above (2.1).

40. Making allowance for progress owing to technical
innovations, economies of scale on the internal market,
co-ordination of development undertakings among the
countries of zone B, extension of foreign trade with the
other zones etc., another way of introducing v may be
presented:

v = v+¥(p)+v(e) 2.9

where

v = parameter (calculated as shown above),

v(p) = correction because of technical progress and
other factors and

v(e) = correction because of extended foreign trade
with other zones.

Of course application of formula (2.4) will produce a higher
rate of growth. No adequate methods for setting v(p)
and v(e) can be presented. As far as v(p) is concerned,
it is hoped that confronting the results obtained from



model (1) with those of model (2) may provide some
funts.  The factor ve) should be introduced for calcula-
tuons i which 1t s accepted that foreign trade with
other zones will develop more rapidly - in relation to
national income — than can be observed for the past
or the plan pertod.

41.  Assuming a constant saving ratio may prove to
be an incorrect assumption.  Particularly for countries
m which an increasing imvestment ratio is accepted in
their development plans, a further increase of the saving
ratio should be considered. 1t may be assumed that
countries with a relatively lower income per capita
have reasons for increasing the investment ratio.  With
regard to the saving ratio, some vanants may be pre-
wented in case of doubt.

DISAGGRIGATED MODIEL

42, When an aggregated model (2) does not produce
satisfactory result: because unreliable figares are obtzined
for parameters A and v, disaggregation should be tested.
It seems particularly advisable to employ a model using
a capital-output ratio for industry and a simple extrapola-

ton of the trends of growth for other sectors.  This
model would take the following shape:
[
Pi, = Piy+ Ni'?'" A3.n
[ |
Ni, = Zli, 3.2)
0
Pa, = Paye™*" 33 3
Pn, = Pn,e™" (3.4)
P, = Pi,+ Pa,+ Pn, (3.5)
li, = (sP,+L)m, (3.6)

where

Pi net output of industry,

Pa  net output of agriculture,

Pn net output of other soctors,
Ni new capital in industry,

li capital investment in industry,

rta)  rate of growth of agricultural net product,

r(n)  1ate of growth of other sectors,

m industrial investment to total investment ratio,
§ capital coefficient in industry and

v~ time trend in industry.

4}. In the above model the variables appear as:

Policy or

2 xOgeRLNS
variobles Parameters Date
k,v Piy
lio
r(a) Pao
r(n) Pmo

Le.si,m

Le sm

The comments made with regard to model (2) are also
pertinent to model (3). For countries assuming a
rather constant m(m -- li/l) in their development plans,
m can be treated as a parameter in the discussed pro-
jections.  In cases where m s changing with some
regularity and there are no reasons to discontinue the
observed tendency, it can be extrapolated.

44.  It1s necessary to introduce employment considera-
tions in order to check the results obtained from models (2)
and (3). When a regular increase in the available
labour force can be observed both for the base period,
1.c., the past and the plan period for which parameters
have been calculated, and for the period covered by
the projections, it is possible to dispense with the intro-
duction of employment considerations into the models.
For this purpose the following equation should be
tested for v

Zye" = Pyeta,b,

Zc = P,a,b,

4)

where

Z - labour inputs,

P population,

X = rate of growth of labour inputs,

s = natural rate of growth of population,

a - labour force to total population ratio and
b - average working time.

From equation (4), it follows that whenever s is constant,
and ah, is constant, x will also be constant. When x
varies only slightly in the projection period. in comparison
to the base period. it can be iicglected. However, for
countrics where x changes considerabiy, it should be
introduced into the model in some manner.

45. Little will be known about the variables a and b,
although b should be expected to decrease sumewhat
in all the countries, while @ may still increase, despite
the fact that it has increased considerably in the past.
In countries having a great percentage of agricultural
population, a should be expected to increase, owing
to the utilization of some hidden surplus labour that
may still exist in agriculture. For such cases, a can be
expected to grow so rapidly as to upset / which is decreas-
ing. In some instances, however, the product b, may
decrease. Then x should also decrease on that account.
The writer does not believe it justifiable to introduce x
into the model by formulating a smooth functional
relationship. An extremely simple solution would seem
to be to take x into account when setting W p) in equa-
tion (2.4) of model (2). Small changes can be introduced
into wp) because of the changing x. It should be
taken into consideration, however, that b is not being
changed with the aim of decrcasing the rate of growth.

46. Introducing corrections that are caused by the
changing x is more troublesome for model (3). The
following method may be proposed for this purpose:

(a) Estimates of the rate of growth of total labour
inputs arc made, according to formula (4);

(b) It is assumed that industrial employment grows
with the trend observed for the base period;




(c) The rate of growth of labour requirements for the
Pn sector is calculated:

2(n) = r(n)— p(n)
where
z(n) = rate of growth of labour requirements in Pn
sector,
r(n) = rate of growth of net output in Pn sector and
p(n) = rate of growth of labour productivity in Pn
sector

(d) The resulting rate of growth of labour productivity
in the agricultural sector is calculated:

z(a) = x=2z(i)-2z(n)
pa) = r(a)—2z(a)

where
2(a), 2(i), 2(n) = rates of growth of labour requirements
of the respective sectors,
pla) = rate of growth of labour productivity 1n agri-

culture and
r(a) = rate of growth of agricultural net cutput;

(e¢) When p(a) is not deemed feasible, z(i) should be
changed and introduced into equation 3.1 in the manner
suggested for the introduction of x into model (2).

CONFRONTING RESULTS

47. It is assumed that, as a ruie, at least two prelimin-
ary forecasts will be made for any country: onec according
to model (1) or (1a) and one according to model (2) or (3).
The results thus obtained should be confronted. Using
R = P,/P, and R’ for results obtained from model (1)
or (l1a) and R’ for results obtained from model (2) or (3).
the results may be:

Rl ~ R"
In this case the results are accepted as final or:
R # R”

in which case further analysis is necessary. In some
instances, o.g., when R’'> R, the parameters s, the
saving ratio; v, time trend; and m, industrial investment
to total investment ratio of model (3), should be reconsi-
dered.

AGGREGATION FOR AREAS AND ENTIRE ZONE

48. The results obtained for the separate countries
can be aggregated for the areas and for the entire zone:

“R = IRw, 0

where
R = ;l; ()R represents the whole areas,
[
("PO
w, (.-,-’-'—.'.
where

“p, = output of country i in the year 0 and
@p, = output of the arca in year 0.

In the same way, YR can be calcuia.cd for the zone.

49. Should the availability of data allow, a model
of type (2) or (3) can be tested for the separate arcas:

[ ] (] l v
WP, = “Po+ON i e (6)

In the equation the variables P, P, “'N, and “k,
are considered aggregated values of the respective
variables obtained for various countries in model (2);
the parameter v is calculated for the entire area.  Similar-
ly, on the basis of model (3):

|
@pj, = ("Pio+“'Ni,m e”
k, W)

WP, = @ Pi,+“Pa,+ ' Pn,

FOREIGN TRADE W!TH OTHER ZONES

50. Tendencies in foreign trade with the other zones
can be tested for the basz period and, on this basis,
hypothetical forecasts for the separate areas can be

made. The following forriulae may be presented for
this purpose:
(I'M' - (')Mo(’" (81) |
g =cr (8.2) ; (8
@x, ="M, +“L, (8.3) l
where
@M = imports of the area,
@)X = exports,
@[ = loans and gifts (net),
r = rate of growth of the national income or gross
national product of the areca and
¢ = imports to output clasticity.

51. The variables appear as:

Policy o
e xogenons
Equations vavigbles variebies Perameters Deta
1. ... .. M, 2 @M
82. ... .. er
83 . . .. .. @ X, or,

One may also tentatively assume a certain trend for
@[L. The results obtained from model (8) will be, of
course, very hypothetical, especially as parameter ¢
will no: be calculated for a sufficiently long period, covered

by the development plan. *

52. The following procedure is suggested for including
the discussed zone in the world projections model. la
the preliminary forecasting model, the rosults obtained

EEEE—, e R RN S
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from models (5) and (8) should be directly included into
‘he world projections. Then in models testing inter-
national trade variants, various assumptions with regard
to @X,, @M, and 9L, should be shown-- iy some
manner - in their impact on output forecasts. Only
models (6) and (7) can be used for this purpose; (5) is

unsuitable. In this regard, the following teniative
proposals are presented:

(a) The changes in @/, influence @ N, in (6) and

(6) The changes in X, influence parameter v in (6)
and (7).

Appendix

APPLICATION OF THE PROPOSED FORECASTING METHODS TO POLISH ECONOMY

Extrapolation of rates of growth

CHOICE OF THE BASE PERIOD

1. The period 1955 to 1963 seems must appropriate as a basis
for extrapolation. This period covers two five-year plans (1956-1960
and 1961-1965). The statistical series for 1955-1960 and the plan
figures for 1961-1965 are available. It is considered that the targets
accepted for 1965 in the five-year plan will be surpassed on some
points.

RESULTS Ui’ CALCULATION OF THE RATES OF GROWTH DURING THE
BASE PERIOD

2. Rates of growth are calculated for nat‘onal income, which
does not include the so-called unproductive services, ¢.g., social,
health, educational and cultural services, central administration,
defence etc.

3. According to the formula:
Pg - Pof"

the rates of growth, r, are presented below:

Period covered Prices Rate of growth
1955-1965 . . . . . Constant 1956 0.0666
1955-1968 . . . . . Constant 1960 0.0674

ForecasTs POR 1970, 1975 AND 1980

4. Extrapolation of the rates of growth found for the base
period produces the following indices of national income growth:

1960 = 100
19% 1973 1980
1936 prices 194.6 271.6 3789
1960 prices . . . . . 196.2 274.8 384.9

5. 1t should be mentioned, however, that the rate of growth for
1965-1980 is expected to be higner than the rate achieved during
the period 1955-1965. The basis for this expectation is to be found
in certain features of the economic conditions of the country during
the period 1965-1980 in comparison to the ycars 1955-196S and
also in the development policy followed during the period 1955-1965
(particularly 1955-1958) and planned for the future.

Projection utilizing aggregate capital cosficient
6. The formula applied is:

1
Pr = Py + Nepe®

an

CHOICE OF THE RASE PERIOD

7. For the parameter k, the capita) coefficient, the period 1956-
1960 has been selected, and for the parameter v, the period 1960-1965.
Thus, the parameter k is based on statistical appraisal and the
parameter v is partly based on plan data.

8. As the average pestation period has been assumed to be
two years, the parameter & 13 calculate? on the basis of capital
investment figures * for 1954-1958 and on national income figures
for 1956-1960, as has the parameter v. Another calculation has
been made for the gestation period of one year. As the results
obiained are not very different, only the resul!s of the first calcula-
tion are presented below.

PARAMETLRS OBTAINED POR THE BASE PERIOD

9. The formula applied is:

1 Proso—Press - 0.426

k- Niess

From:
Pioes - Piogo + N19gy0.426e*

is found:
v = —0.0028

10. There is 210 basis for setting the saving ratio and the invest-
ment ratio for ¢ ae future.®? Therefore, anuther method of estimating
the future capi.al investment figures has been chosen. It seems
quite reasonable to assume a constant rate of growtn of the pro-
ductive investinent. The average annua’ rate of growth, observed
for the period 1955-1965, is apr oumately 8 per cent. The
annual rates of growth of productive capital investment are shown
below:

1935 1956 1957 1958 1939 1960 ISel 1962 1943 1964 I963

{ Percentage )

22 22 64 88 170 75 110 108 73 59 50

It uoes not seem inconsistent with the anticipated development
policy of the country to assume an annual rate of growth of the
productive capital investment of about 8 per cent. The forecasts of
output growth presented below are based on this rate of growth
of capital investment.

s According to the concept of national income only the
so-called productive investment is included in the

o 1t is rather considersd that the investment ratio will grow slowly
throughout the period, although its growth will be somewhat faster
during the first five to ten years, msinly because of the anticipated
employment situation.




TENTATIVE FORECASTS

11. The national income index 1s given below :
1970

202.1

1973

287.2

1980
100.0

1950
409.9

This rate of growth would be accompanicd by a very slow increase
of the investment ratio; i.e., the productive investment to national
income ratio.  This 1s the result of the negative value oblained for
the parameter v.

Amalyshs of resuits and final ferecast

CONFRONTING THE RESULTS

12. The two methuds applied above produce somewhat different
results, as i1s shown in the national income 1ndices in the following
table:

1960 -- 100

1970 1975 1980
|. Extrapolation of past rates of gromth . . 196 275  38$
2. Capital-output model . . . . . 202 287 410

The second method brings higher rates of growth than the first one.
This may be explained by changes in the investment ratio during
the base period. Capital investment - as well as productive
capital investment — grew very slowly until 1958 and grew much
more rapidly after that time. There seem to be no reasons to
assume that the exceptional situation (and policy) with regard to
the investment ratio 1n the years 1954-1958 will occur in the future.
Therefore, the results obtained from the capital-output model
appear to be more reliable.

GROWTH OF EMPLOYMENT

13. The detailed demographic prognosis - accepted for elabo-
ration of the perspective plan — gives the following population
cstimates :

Table 2-1. Population progmosis
( Millions )
ltem 1960 1965 1970 1975 1980

Total popsdation

High estimate . . . . . . . . . . . 2918 31.87 34.06 3o.30 35.58

lL.ow estimate 29.78 3162 2R ¥) 3543 37.42
Natural increase for five-vear period

{ percentage )

High estimate = . . . . . . . . . . . 13.7 133 12.7 12.2

Low estimate . . . . . . . . . . .. 12.2 11.3 1.4 10.9

The two estimates have no impact on manpower estimates, with
the rather insignificant exception of the period 1975-1980.

14. Detailed cstimates of the active population, based on the
analysis of age-structure, activity coefficients, etc., give the following
figures for manpower.

Table 2-2. Manpower estimates

Active population as percentage

Year Active population  Indices for of 10ial populetion
(millions)  five-vear peviods High population Low populasion
estimate estimate

1960 13.87 46.7 46.7
1963 14.89 107.4 46.7 47.0
1970 16.26 109.2 47.7 48.6
1978 17.80 109.5 49.0 50.2
1980 19.15 107.5 49.7 51.2

15. As may be scen from tables 2-1 and 2-2, tin' growing ratio
of active population to total population more than compensates
for the declining natural rate of growth. As a result, a slightly
faster increase in manpower is expected for the years 1965-1980
than for the period 1955-196S. However, the increase does not
appear (o be significant enough to require a more serious change
in the parameters.

TWO-SECTOR MODEL

14, To check the results obtained from the aggregated capital-
output model, a two-sector model has been tested. The formula
applied for industry is:

1
Pi' N Plo * Ni,-z;("

and that applied for other sectors is;
Pn,  Pnoe’(»®

For the base periods that were explained carlier, the parameters
found are:

- 0.433

Ro| -

v = 0.0266
rn) = 0.0457
17. Assuming the constant ratio of industrial capital investment

to total productive investment, the indices found for national income
are:

1960 = 100
1972 1973 19w
208 i 484



The results are higher than those obtained from the aggregated
model. This may be explained, inrer alia, by the lower and declining
capital coefficient in industry in comparison with the averages and
by the fact that during the base period industrial capital investment
is growing more slowly than total investment.  Application of the
above model would always give higher rates of growth of the national
income  as a result of the increasing rate of growth of industnal
capital investment. Assumption of a non-declining share of
industrial investment in the total productive investment seems to
be in conformity with the anticipated develorinent policy of the
coun'ry. Still, the above estimates are considered rather high
because of the apparently favourable parameters obtained for the
capital coefficient (k and ») in the base period.

FINAL FORFCAST FOR NATIONAL INCOME GROWTH

18. There seems to be sufficient reason to assume, as a lo
estimate of national income’s growth, the results oMained fr
the aggregated capital-output modzi and, as a high estimate,
results obtained from the two-sector model. These estimates
national income indices are:

1960 - 100
1970 1975 |
1. High estimate 208 313 484
2. Lowestimate . 202 287 410
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Chapter 3

METHODS OF AGGREGATIVE ECONOMIC PROJECTIONS
FOR THE DEVELOPING MARKET ECONOMIES

Introduction

1. This chapter sets forth the basic economic model
used for estimating the trade needs of the developing
countries in order to achieve the acceleration in economic
growth implicit in the United Nations Development
Decade objectives. These cstimates, summarized for
illustrative purposes here, were presented to the United
Nations Conference on Trade and Development and are
reproduced in the World Economic Survey, 1963. The
present chapter .« a revised version of the paper origina:ly
submitted in June 1962 to the Group of Experts on Long-
term Economic Projections.

2. In order to identify the scope and magnitudc of
the policy measures required for an accclerated pace of
growth in the developing countries, it is pertinent to
introduce an economic model which describes the
quantitative interdependence of the basic economic
variables in a typical developing country. The purpose
of this chapter is to discuss a number of qucstions arising
in the constructicn of aggregative models for making
long-term economic projections in the developing
countries.!

3. The chapter is divided into four major sections.
In the first section, a number of methodological issues
emerging from different hypotheses about the mechanism
of economic development are discussed at some length.
The basic thesis expounded in this section is that eco-
nomic development is restricted not only by the low level
of domestic saving but, also and more immediately,

! In this chapter the country coverage of the developing countries
is as follows: Latin American Republics, Continental Africa and
associated islands excluding the Republic of South Africa, Far
East excluding Japan and Asian centrally planned economies,
West Asia includins Iran but excluding Turkey and other countries
or territories n.es. In the description of the model the term
“ developinig countries ™ is often designated as “ zone C". The
rest of the world is divided into two major groups: developed market
economies and centrally planned economies. The group of deve-
loped market economies bearing the technical designation “zone A ™
includes the United States, Canada, the member countries of the
European Economic Community (EEC) and the European Free
Tl’lfle Association (EFTA), Finland, Greece, Iceland, Ireland,
Spain, Turkey, Japan, Australia, New Zealand and the Republic
of South Africa. The centrally planned economies designated
also as “ zone B ™ consist of countries in easterr: Europe including
Yucoshyia and of the Asian centrally planned economies (main-
land China, Mongolia, North Korea and North Viet-Nam).

by a limited supply of foreign exchange; given the rigid
and highly compartmentalized structure of a less deve-
loped economy, foreign trade can perform a key role in
alleviating the imbalance between supply and demand
which is likely to persist during the process of develop-
ment. Special emphasis is placed on the interdependency
among saving targets, prospects for foreign exchange
carnings and structure of domestic production.

4. The remaining sections of the chapter, which are
devoted to problems of an empirical nature, represent
an attempt to illustrate further the major implications
of the assumptions expounded in the first section. For
purposes of statistical verification, these assumptions
have been organized into a simple aggregative model.?
In the second section, the working of the model is illus-
trated by utilizing available statistics for the group of
developing countries taken as a single unit. The third
section is devoted to a discussion on the predictive value
of the model as tested by experience in the dcveloping
countries during the last decade. The last section con-
tains a series of hypothetical projections, designed to
highlight the broad area of structural changes required
to achieve the objectives set up by the General Assembly
for the United Nations Development Decade.

Elements of an aggregative model for economic
projections in the developing countries

5. Despitc the marked progress in the theory of the
development process, some significant aspects of growth
are not as yet fully understood. Little, for example,
is known about the quantitative effect of investment in
human resources or in social overhead generating
“ external economics ”. But even with respect to factors
that lend themselves more readily to statistical measure-
ment, the testing of hypotheses presents serious problems.
On the one hand, the period for which data are available
is too short to provide a basis of firm experience.* On

* Aprendix B sets forth the major lines along which more d«:tailed
and sectoral models should be d~ eloped.

3 The shortness of the available time series also imposes stringent
conditions upon the number of admissible independent variables.
A small number of independent variables is dictated not only by
the low order of the available degrees of freedom but also by the
fact that the time series of the independent variables are highly
correlated.




the other hand. inter-country analysis cannot be usefully
employed unless the economic structure itself can be
incorporated as an additional variable in the regression
equations, a condition which is not likely to be met until
some basic aspects in cconomic dynamics are more ade-
quatcly studied.

6. Notwithstanding these shortcomings, the experience
gained during the past decade points to the systematic
occurrence of a number of factors that have determined
— albeit to a varying degree — the development process
in most developing countries. The model presented in
this chapter represents an attempt to illustrate the
problems inherent in development efforts under con-
straints of more or less general validity. The simplicity
of the model, which hkz: been dictated, at the present
stage of analysis, by the availability of data for the
developing countries, leads inevitably to important
abstractions from reality by neglecting r=atures particular
to specific countries or regions. Some of these aspects
will be examined in a forthcoming study dcaling with
problems of application of this model to economic regions
and individual countries. In the meantime, a study
on the basis of such a model may well compensate for
the shortcomings by highlighting the effects of factors
that are shared, in common, by all developing market
economies.

7. The model presented here is primarily for purposes
of illustrating methodological issues. An effort has been
made, however, to construct this model in such a way
so as to allow for future improvements with minimum
changes in i structure and/or its basic z2ssumptions.
M -re specifically, the model is constructed on the basis
of the following specifications:

(@) The variables which enter the system of equations
must exercise a permanent and systematic (non-stochastic)
influence. Short-term cyclical phenomena and non-
systematic exogenous shocks to the system are to be
ignored.* Furthermore, the variables must be organized
in such a way so that the system should reflect adequately
the key behavioural and technical relationships that
have affected economic growth and are expected to
cxercise their influence in the future under specified
policy and institutional constraints. This specification
reflects the purpose for which the models are constructed.
The ultimate goal is not to predict the future course
of events but to project into the future the historically
changing structure of the developing economies under
alternative and specified conditions referring to internal
and external policy variables. In this respect, the task
of the model is twofold: first, to describe the interplay
of forces determining the process of devel: pment and,
secondly, to measure the quantitative effect of changes
of policy parameters upon the rate of growth and the
balance of payments;

* They need to be taken into consideration, however, in cases
where the estimation of the coefficients of the structural equations
is based upon a small sample of continuous periods. The use of
appropriate statistical methods minimizing the influence of short-
term sysiematic disturbances on the estimates of the coefficients
is essential.

(b) The second principle on which the model has becn
built is flexibility. The model should be flexible enough
so as to accommodate further elaboration and necessary
modifications in the application at the regional or country
level without substantial changes in its structure. Dif-
ferences among economies with respect to their level
of development or the nature of resources must be
reflected, so far as possible, as simple differences in the
values of the parameters of its structural equations;

(c¢) The model is “ real ” and its variables are measured
in terms of volume flows (in a common currency anit
of a specified year). Only the terms of trade enter
explicitly into the model, but even these are assumred at
this stage to affect solely the magnitude of the capacity
to import without exercising any influence on the sectoral
allocation of resources. The exclusion of monetary
flows and relative prices does not imply that their long-
run effect on consumers’ choice and production decisions
are assumed to be unimportant. The assumption
results rather from statistical necessity. Even if there
were a general theory of growth, it is doubtful whether
it could be tested with the limited information available.
It seems necessary, therefore, to postpone the incorpora-
tion of price variables into the model until more experience
is gained and the required statistics become available;

(d) Although the variables hav: a time dimension’
the model is not truly dynamic since all variables refer
simultaneously to the same period. This is, of course,
an abstraction from the actual course of development,
where lumpy investments with long gestation periods
do occur. The simultaneity of all the variables of the
system impiies that the economy is assumed to move
along an equilibrium path where equality between ex ante
and ex post magnitudes has been achieved. Again, it
has been thought proper to postpone the introduction
of time-lags and related problems with respect to the
process of achieving an equilibrium between desired
and realized magnitudes until more experience is gained
in more fundamental elements of development.

THE BASIC ASSUMPTIONS

8. The thesis that a major prerequisite for growth is
the availability of a surplus over current consumption
is self-evident. A first limit upon the rate of growth is
thus by the availability of saving. But this is only a
first limit to the rate of growth. A further question arises
as to whether other more limiting factors might set a
rate of growth significantly lower than that irnplied by
the level of potential saving. Indeed, the existence in
a tyvical under-developed economy of idle resources
which can be potentially transformed into investment
indicates that the supply of total saving may not necessa-
rily be the key limiting factor. Thus, during the nineteen
fifties, there have been 1nany cases where investment
plans have had to be cut back because of acute shortages
of foreign exchange, in spitc of the fact that there was
no evidence of shortage of domestic saving.

9. The present model, instead of being confined to
the supply of saving as the sole limiting factor, also
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considers the economy from the structural side. The
uninterrupted process of development requires a balance
between the supply and demand of consumer and capital
goods. In industrial countries, where the inter-sectoral
mobility of resources is typically high and the market
mechanism adequate, the economy can be expected to
move along an equilibrium path dictated by the pattern
of demand. In the developing countries, the possibility
of achieving such an equilibrium without appropriate
measures or favourable external conditions is more
remote. Essentially, this difficulty stems from the rigid
and compartmentalized structure of the economy. Given
a low degree of mobility of resources, it is indeed very
unlikely that the pattern of demand emerging from the
process of development can be adequately satisfied by
the domestic sectors of economic activity. Foreign
trade, however, can play an important role in this respect
by absorbing excess supply and/or covering excess
demand. Thus, the availability of foreign exchange
derived cither from exports of goods and services or
from capital transfers, plays a key role during the period
of transition in matching the composition of supply
to the pattern of demand.

10. The argument can be summarized as follows:
given a certain rate and pattern of development, the level
of required investment expenditures can, other factors
being given, be uniquely determined. Since the domestic
capacity to produce capital goods is limited, a certain
amount of the required investment goods has to be
imported. At the same time, the growth of income
will induce an increase in the demand for consumer
goods, and probably some part of this increase has to
be covered by imports. Of course, the propcrtions of
consumer and capital goods that need to be covered by
imports depend upon the stage of development; typically,
the domestic sectors producing consumer goods develop
first, thus freeing a proportion of foreign exchange for
additional imports of capital goods. Finally, imports
have to be financed, in the long run, either by exports
or by capital transfers. Both these factors are largely —
though by no means exclusively -— determined by exo-
genous forces. In some countries, the increased demand
for imports may be met for a time by making use of
excess capacity in the export sector. In that case,
investment can increase freely up to the level of available
saving; the latter factor, therefore, by determining the
level of investment, sets the upper limit to the rate of
growth. Unfortunately, this case represents the excep-
tion rather than the rule. During the nineteen fifties,
the majority of the developing countries have witnessed
an excess of demand for imports over their capacity
to pay. While this deficit has been covered temporarily
by drawing down reserves, the choice they must eventually
fgce is either to check the growth of imports for consump-
tion, thus permitting investment to expand up to the
level of the target r-te of saving, or to cut down investment
plans. While it is very difficult to draw general con-
clusions from the experience in the nineteen fifties, there
seems to have been a tendency for Governments to cut
down public investment projects in addition to restricting
imports for consumption. It becomes evident, therefore,
that an increase of capital transfers, or alternatively,

improvemeni of the terms of trade, can significantly
enhance the process of development by creating the
possibility of ameliorating the imbalance between export
earnings and import demand which is bound to persist
during the period of transition.®

EQUATIONS DESCRIBING THE STRUCTURE OF THE ECONOMY

11. The ideas outlined above can be illustrated by
employing a simple model. First, it is assumed that
there is an explicit relationship between gross domestic
product, Q, and capital stock K: ¢

Q = f(K) (L.
12. Before an explicit equation is chosen for the

production function, a few general points may be appro-
priately noted:

(a) This production function is extremely aggregate
in nature. Apart from the fact that it lumps together
such diverse sectors as services, agriculture and manu-
facturing, it implicitly assumes that there is full utilization
of productive capacity. Although in the long run such
an assumption is not very restrictive, in the short run
expansion of output can be achieved also by utilizing
latent excess capacity. An increase, for example, in
the demand for agricultural products can be me. for a
considerable period by a sustained increase in supply
provided by under-employed resources, such as land and
labour, and with a minimal capital expenditure. Attention
should be drawn, therefore, to the fact that the term
“ growth of output ™ is used here to imply the normal
growth of output coming only from expansion of pro-
ductive capacity;

(b) A host of other factors, such as skilled labour,
entrepreneurial  ability, investment in education, and
others, are entirely omitted from the production function.
Although, admittedly, these factors are of key importance,
lack of information at the present time makes it necessary
to resort to a model which implicitly assumes that
changes in these other factors will be correlated with
changes in the stock of capital during the period of pro-
jection to the same degree as they were during the refe-
rence period;

(c) For purely statistical reasons, the capital stock is
derived from estimates of gross domestic fixed capital
formation which include residential construction. But
even when residential construction is excluded, the mea-
surement of capital stock still raises questions that have
not yet been answered definitively. While such issues
will have to be examired at a later stage, in this chapter
the time series of capital stock are taken, for illustrative
purposes only, as cumulative totals of the volume of
fixed investment.

¢ In the long run, import substitution policies can, of cours:,
play an important role in closing this gap.

¢ For ready reference, the symbols used in this chapter are all
brought together in table 3-1.



Table 3-1. List of variables,® parameters and comstants weed in
chapter 3

Symbol Varviables (policy ), parameters or constanis

Q Giross domestic product

K *stimated capital stock

1 Gross domestic fixed capital formation

M; Imports of machinery and transport equipment

Imports of commoditiea other than machincry and transport
equipment

M Imports of commodities (total)

p4 Capacity to import

X Exports of commodities to the rest of the world

X4 Commodity exports to developed market economies texports
to zone A)

Xs  Commodity exports to centrally planned economies (exports
to zone B)

Q4 Volume index of production in developed market economies

E, Balance of services in current prices (excluding investment
income from abroad)

E, Net investment income in current prices

C Capital transters in current prices (includes private and public
donations, long-term public loans and private loans)
C Capital transfers in constant prices (includes private and

public donations, long-term public loans and private loans)
A Total saving
DS Domestic saving
P Unit value of exports
Py Unit value of imports

k Output-capital ratio
" Proportion of gross fixed investnme:sn assumed for depreciation
A; Denotes annual exponential rate of growth of a variable

8 Denotes the elasticity of the dependent variable with respect
to the independent one

A Denotes factor of proportionality
a, Signifies the constant term of a linear equation
b, Signifies the slope of a linear equation

* Unless otherwise stated, all variables are measured in millions of
United States dollars and 1960 prices.

13.  The choice of an explicit functional form between
capital stock and output is of fundamental importance.
Indeed, the growth potential of the developing economics
depends critically upon whether the increase of output
is in increasing, proportional or decrcasing relationship
with the investment cfforts. Depending upon the stage
of development, a case can be made to rationalize a priori
all threc theoretica' possibilities. For example, if the
economy is at the initial level of transition, where lumpy
investments are required for the establishment of an
economic infrastructure, one can reasonably anticipate
a deepening of capital structure and, consequently, a
decreasing output-capital stock ratio. On the other hand.
if the economy has already passed the carly stages of
development the ratio of output to capital stock may
well remain constant or even show a tendency to increase.
The testing of these hypotheses, however, cannot be

performed adequatcly with the data that are presently
available. The time series of cumulative fixed investment
and national product cover a period of only ten to twelve
years, which is certainly too short to reveal slowly
changing trends.”  An inter-country study of the capital
coeflicients may shed some light on this aspect.  For the
purposcs of this study, however, we make the simplifying
assumption that the average productivity of capital is
constant and therefore equal to the marginal productivity:

Q kK, (I.1a)
where & is the constant output-capital stock ratio. If it
is further assumed that depreciation is a constant®

proportion n of the total gross domestic fixed capital
formation, /, the capital stock at time, ¢, will be:

[
K(r)  K(): (1--n) | l(t)de (1.1h)
0

where K(0) is the initial capital stock.

From equations (I.14) and (1.14) it follows that output
can be expressed as a function of the cumulative gross
fixed capital formation:

]
O = kK@) : k(1 ) § I(r)dr (I.l¢)
0

14. The constant term of thc equation kK(0) and
the slope kK (1 n) can be cstimated by fitting least squares;
if onc further assigns a numerical value cither to the
initial capital stock, K(U), or to the depreciation cocffi-
cient, n. the constant output-capital ra*~. k, can be
rcadily calculated.

15. Turning now from the determination of output
to the detecrmination of fixed investment, it is assumed
that the latter is associated with a specific volume of
imports of capital goods (M,):*

" The following example may illustiate how slowly this ratio
may change: beginning with a capital stock of $250 billion, an
annual output of $100 billion and. consequently, with an output-
capital stock ratio of 0.4; the fraction of net output invested is
assumed to be 10 per cent.  An annual rate of growth of output
of 4 per cent will leave the capital coefficient unchanged. A rate
of growth of output of 6 per cent will increase this coefficient to
0.5 after a period of fifteen ycars, while a rate of growth of output
of 2 per cent will reduce it to 0.2, after fifteen years. It can be
seen, therefore, that the capital coefficient changes very slowly
even if the rates of growth are altered drastically. In general, the
output-capital stock ratio will approach asymptotically a value
equal to the ratio of the annual rate of growth of net output and
its fraction which is reserved for investment.

* This assumption is introduced here primarily for purposes of
simplicity.

* In reality the direct import requiremeats are not restricted only
to capital goods but also to intermediate commodities, such as
base metals, iron and steel. Since a study on imports of inter-
mediate commodities requires analysis at the sectoral level, this
factor is omitted here.

>



1 ¢[M)] (1.2)

16. Since the above functional relationship introduces
a feature of basic importance, it is worth-while explaining
its major implications: the underlying assumption is
that once imports of capital goods are determined, then
the level of permissible fixed investment s given by
relation (1.2). Thus, the model postulates that the
inter-industry  mobility of resources is so low that if
imports of capital goods are fixed at a level which cor-
responds to a lower volume of investment than was
planned ex ante, it is the level of investment that bears
the brunt of adjustment.!® For purposes of statistical
measurement the relationship between imports of capital
goods and fixed investment is assumed to be given here
by the following linear approximation:

I a ¢ bM, (1.2q)

where b,~0.

17. The direct import content of fixed investment
is in increasing or decreasing relation with the level of
investment depending upon the algebraic sign of the
constant ¢, . In general, if a, <0, the ratio M,/I would
tend to decrease towards a valuc equal to 1/h,, as invest-
ment increases. Conversely, if a,>0 the value 1/b,
repres:nts the upper asymptote of the ratio M,/l. In
economic ierms, the algebraic sign of the constant term
a, indicates whether the domestic capital goods industry
has cxpanded faster or lagged behind the level of invest-
ment activity during the period in which the structural
coefficients @, and b, were measured.

BEHAVIOURAL AND POLICY FUNCTIONS RELATING TO
FOREIGN TRADE

18. The relationships introduced so far describe the
technical and structural aspects of the economy. Thus,
equation (l.Ic) shows the growth-generating capacity
of investment, while equation (1.24), by assuming a rigid
but possibly improving economic structure, shows
the degree of dependence of investment plans on foreign
trade. The remaining functicnal relationships that will
now be introduced describe bechavioural and policy
activities which are likely to take place within the frame-
work of the economic structure described above. What
must be explained now is how imports of capital goods,
M, , are determined. In the present model total imports
are divided into two broad categories: imports of capital
goods, M, . and imports of consumer and intermediate

" This statement must be qualified slightly in cases where the
domestic supply of construction materials is elastic.  If, for example,
intended financing of investment in machinery and equipment is
frustrated by import restrictions, the loanable funds can be allocated
in construction activities, such as residential buildings. From
the point of view of its impact upon economic growth, however.
this forced change in investment plans is comparable to an increase
of expenditures on consumer durables.

.

goods, M. The level of total imports is equal — at
least in the long run — to the capacity to import, Z.
Finally, the demand for imports of non-capital goods
is assumed to be a lincar function of gross domestic
product, Q. Hcence, we have:

My - M—Mc (1.3)
M A7 (1.9
where 4, |
and
A’(‘ dy, ! b’Q (lS)

where b,~0.

Equation (1.5) cxpresses a basic behavioural assump-
tion of the model. It postulates that at a given level
of cconomic activity therc exists a specified demand
for imports of consumer goods in final or intermediate
form. It should be noted here that equation (1.5) is no:
an aggregate consumption function; rather, it connotes
the requirements for imports of commodities other than
capital goods at a given level of income. These imports
could be either non-competing with or substitutes to the
domestic production. Of course, the ratio of imports of
these goods to total income need not remain unchanged.
Indeed, if domestic production of consumer goods rises
faster than the aggregate demand, the ratio Mo/Q will
tend to decrease.!* This case arises when a,>0.

1t In order to clarify further the nature of equation (1.5), it
is, perhaps, useful to start from an aggregate consumption function
of the following form:

C=a,+B,0Q

where total consumption, C, is either imported, Cpy, or produced
domestically, Cp:
C=Cpy+Cp

But in a simplified system, national income, Q, is equal to the sum
of the value added in the consumer goods sector, Cp, the capital
goods sector, /p, and the export sector, X:

Q==Epiip+7

As will be discussed later the prospects of the export sector are
determined exogenously. Further, there is an implicit assumption
in equation (l1.2a) of the model that the capital goods industry
expands at a certain relation with total investment. Hence, an
increase in income implies ceteris paribus a certain increase in the
production of consumables. For purposes of illustrating the
argument, assume that the linear approximation of this relationship
is of the following form:

Cp = a3+ B, Q
Then the aggregate consumption function reduces to an import
function:
Cm =0,+B,Q0—a,—f4Q
or

Cm = [a—04] + (B, - Bu]Q

Therefore, the coefficients a, and b, of equation (1.5) could be
considered as expressing the net effect of the consumer behaviour
and the capacity of the consumer goods industry to expand in
relation to total production.



VARIABI FS DETERMINING THE CAPACITY TO IMPORT

19. Perusal of cquations (1.1 to 1.5) shows that the
capacity to import plays a key role in determining the
economic growth. Import capacity (Z) is defined to be
equal to the import equivalent of net receipts of foreign
exchange (excluding short-term capital movements and
changes in foreign exchange reserves).  Hence we have:

PN i, E, C
Py Py Py Py
where P, the unit value of export goods
Py, — the unit value of import goods
X volume of export goods
E, net services
E, nect factor income [remitted] from abroad
C nct long-term capital inflow

V4 {1.5)

20. Equation (1.6) expresses the capacity to import
in terms of parameters and variables that are influenced
primarily by conditions existing outsidc the cconomic
system of the developing countries.  While an exhaustive
analysis of these factors lies beyond the scope of the
present paper, a few remarks may be presented here with
respect to the functional relationships of the components.

21.  Export and import prices arc taken, at this stage
of work, as parameters whose value can be significantly
influecnced by policy decistons.  Obviously, the margin
within which the value of these parameters can change is
determined by the interplay of the forces determining
the supply and demand of exports.  Depending, however,
upon the price clasticity of exports and the existeacs of
close subsiitutes in the importing country, policy measurcs
on the part of either the exporting or importing country
may cstablish a price level different from that implied
by the equilibrium of supply and demand, with limited
cffect on the quantity of cxports.

22.  With respect to the imports of developing coun-
tries, since these represent only a small portion of the
total production in the rest of the world, it scems likely
that prices will largely reflect the conditions governing
the production cost in the developed and centrally planned
cconomies. Again, as in the case of export prices, the
actual prices paid for imports in the developing countrics
may be influcnced to a considerable degree cither by
protective tariffs in the importing countries or by specific
export policies in the rest of the world.

23. In view of the importance of export and import
price movements, it will be necessary at a later stage of
work to study this subject scparately. Indeed. when the
models of the major economic regions arc integrated
into an interlocking global economic system, these price
parameters will nced to be included along with other
factors as the linking variables through which economic
conditions are propagated from one region to another.

24. The volume of exports depends, among other
things, upon the economic conditions prevailing abroad.

If O, denotes the gross doincstic product i the developed
market cconomies, the demand for such exports (X)) is
assumed, as a first approximation, to be given by the
following equation:
h
Xo  AUQD

where 4, and ff, arc constants.

(.n

25, Exports to the centrally planned couatries (X)),
are assumed to grow at a rate which is implied in the
developnent plans of these ecunomies:

4
where A, and 4, are constants.  The total exports of
the developing countries to the rest of the world are:

XXy X (1.9)
26, According to equations (1.7) and (1.8), exports
are demand-determined, the assumption being that the
capacity to expand along the traditional lines of exports
is perfecily clastic within the relevant range. This &
certainly an over-simplification forced by the paucity
of available data; but, for the group as a whole, it doces
not scem to violate any cvidence to the contrary. Admit-
tedly, these demand equations are extremely crude but
further analysis belongs essentially to the domain of
studics relating to the rest of the world.

27. Net services refer primarily to freight and insur-
ance payments associated with imports.  in the present
model it is assumed, as a first approximation, that net
services (£,) depend lincarly upon the volume of imports:

E, a,ibsM

where uy and b, are constants.

(1.10)

28. The choice of independent variables determining
the outflow of fuctor income (mainly investment income),
E,, is a difficult one; it requires essentially a functional
theory of long-term private capitai movements.  Obvious-
ly, such a study cannot be carried out at the level of the
devcloping countries and without taking into considera-
tion gencral economic conditions prevailing in the other
two major groups of countrics. At the purely empirical
level, investment income scems to be highly correlated
with export receipts.  This is by no means a coincidence;
it merely reflects the fact that the amount remitted abroad
as investment income must bear some relationship to the
level of profits. Since the bulk of foreign investment
is allocated to export industrics, export rcceipts can be
used as a substitute variable for profits:

Ey = ai+by(p:X)

wher a, and b, are constants.

(L.19)

29. The flow of net capital — in current prices — is
tuken as a simple funciion of time (¢), and of a policy
parameter (P).



¢ Fu: P (112)
While some of the components of the dependent variable,
wuch as private long-term capital, are determined largely
by conditions referring to behavioural functions of the
private sectors in the rest of the world, it has not been
possible to provide here separate functions for each
of the components.  Since one of the questions which
long-term cconomic projections will have to answer is
the probable share of these components in a given level
of total capital transfers, this subject will require more
detailed investigation at a subsequent stage.

BEHAVIOURAL FUNCTION RELATING TO SAVINGS

30. In cquilibrium, investment equals total saving

supphied cither by domestic or external sources.  Hence
we have:

S 1 (1.13)

s ¢y (1.14)

where S denotes total gross saving;
D denotes domestic saving; and

C refers to net capital inflow (foreign savine) in
constant prices.

3. Finally, the planned level of domestic saving is
taken to be a lincar function of gross domestic product,
with the marginal propensity to save (b) higher than the
average propensity.

DS a1 b,Q (1.15)

THE OVERDETERMINANCY OF THE MODEL AND ITS ECONOMIC
IMPLICATIONS

32. The above cquations (see also table 3-2) have
sketched the salient features of an aggregate model for
the developing countries. By counting equations and
unknowns it becomes apparcnt that the system is over-
determined since the number of cquations and identities
exceeds the number of endogenous variables by one.
Indeed. perusal of the equations of table 3-2 shows that
the saving function - equation 115 - - is cither redundant
or incompatible with the other equations of the system.

33. Since this overdeterminancy of the sys'em hinges
upon an important thesis of the model, it may be useful
to examine the underlying reasons more closely. As can
be scen from table 3-2, the equations in group B describe
the capacity to import and ultimately the permissible
level of imports in terms of the exogenously determined
factors, i.c.. exports to the rest of the world X* and long-
term capital inflow C®. By utilizing thesc values and
substituting into equations of group C we obtain:

, = ¢+b‘2‘ ““b|b.Q (l.l6)

a

where Z* expresses the exogenoushy determined capacity
to amport; and

ash, .

3. Since mvestment is identically equal to the sum
of domestic and foreign saving (equations 112 and 1.13),
the permussible level of v post domestic saving (D3*)
is implied in cquation 1.16:

X a,

DM xib /* bbb, C* (1
where
C* v the exogenously determined level of capital
inflow.

IS0 In most cases the pernissible tevel of domestic
saving, D¥*, emerging from (1.17), will not be consistent
with the ex ante level of saving indicated by cquation
(1.15).'* 1t appears, therefore, that the model offers
two distinct  possibilities.  The first case arises when
limitations on the availability of foreign cxchanges
impose an upper limit to the rate of growth of output
while ex post domestic saving is adjusted to the level
implied in cquation (1.17).  This possibility is incorpo-
rated in the equations of groups A, B and C of table 3-2;
and for purposes of exposition, this casc would be referred
to as * foreign exchange limitations sub-model *.  While
the actual outcome may vary from country to country,
the experience gained thus fur '* tends to suggest that
more often than not the rate of growth has been critically
influenced by the availability of foreign exchange in a
manner similar to that sketched in the above crude sub-
modcel. The supply of domestic saving in excess of that
implicd by foreign exchange restrictions (equation 1.17)
hus been wiped out through changes in relative prices
or speculative investment in non-productive resources
(real cstate, gold hoarding, ctc.).

36. The basic thesis of the * foreign exchunge limita-
tions sub-model * can be summarized as follows: in a
typical developing country, targets for raising the level
o domestic saving and consequently of investment cannot
be set independently of measures aiming at structural
changes. A consistent development plan should provide
for changes in the structure of production (implicit in
cquations 1.2¢ to 1.5) and/or in the cxternal conditions
determining Z and C so as to render feasible the trans-
formation of planned domestic saving into investment
programmes.

17. In contrast to the above sub-model, a second casc
may arisc where the level of planned domestic saving
(equation L.15) is realized while the imports and exports
adjust themsclves to the exogenously given level of capital
inflow. This casc, called henceforth * the simple saving-
investment sub-model ™ implies that the structural rigidi-
ties incorporated in cquations of group C are not valid
and, thercfore, the cquations of groups B and C arc
irrclevant to the determination of the rate of development.

'* For discussion of this case, see technical note at the end of
this section.

'* Sev, for example, United Nations, World Fcomomic Survey,
1959 (Sales No.: 60.11.C.1).
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.

The equations relevant to this case which are included
in groups A and D describe a system similar to the one
referred to in economic literature as the Harrod-Domar
model. It can be shown,!*® for example, that if the rate
of growth of capital inflow is zero then output will tend
to increase, at the limit, at a rate equal to the product
of the marginal propensity to save, b5, and the output-

capital ratio k. Capital inflow could accelerate the rate
of growth above the one implied in the value of the

product kb . In fact, according to the “simple saving
investment sub-model * the need of foreign assistance
to the developing countriecs would be unambiguously
measured by the difference between a desired rate of
growth of output and the one indicated by the product

kb, . Hence, given a desired rate of economic develop-
ment, the lower the level of domestic saving and/or the
marginal productivity of capital stock the higher the
level of foreign assistance which would be required to
sustain the development target.

38. The sharp and somewhat arbitrary delineation
of these two cases can providc a useful basis for identifying
the broad areas of economic policy which should accom-
pany a programme for accelerating the pace of develop-
ment. Indeed, use of the first sub-model will provide a
first approximation of forcign exchange requirements
needed to finance imports essential for economic growth
in the absence of policy measures and structural changes.
The second sub-model will yield a magnitude of capital
inflow required to supplement the domestic saving target;
in this case, it is assumed that all structural rigidities have
somehow been removed.

39. As is shown in the technical note attached to
this section, the results emerging from these two cases
will — most likely — be incompatible with cach other.
The next step, therefore, should be to examine the changes
which ought to be effected in the domestic structure of
production or in the international environment in order
to achieve consistency between foreign exchange needs
and domestic saving targets. In the framework of an
aggregative model, the most that can be done in this
respect is merely to illustrate the order of m.uitude of
alternative policy measures. The choice of a specific
set of feasible measures and their implementation can
be pursued further only in the light of more detailed
sectoral models and of specific development strategies
of national governments.

Technical Note

As was noted in the text, the equations shown in table 3-2 incor-
porate two compleie sub-models. This technical note sets forth
the determinants of growth which arise in each of the two cases.

THE FOREIGN EXCHANGE LIMITATION SUB-MODEL
(BQUATIONS OF GROUPS A, B anD C)

Let Z%(¢t), C*(¢) and X*(¢) be the predetermined levels of the
capacity to import, long-term capital inflow and commodity
exports, respectively. Then, from equation (1.4) we obtain:

14 See technica® note at the end of this section.

M@)= 2Z(1) a1r)

for A' = 1.

By utilizing now the equations of groups A and C, fixed invest-
ment and output are determined as follows:

¢
I, = o+ M —bBKKO) Tk [ IdT)  (12)
0
where
o = a,—ab,
k = k(1—n)
and

M.e'z" expresses the exogenously determined capacity to import
as function of time.

1dQ ir
- —+b,6,Q,—b,M,
T dr 16:Q i — b, Me

By solving the above linear differential equation (1.3°), we obtain
the following expression for Q,:

—a =0

1.3)

kb
a  (kbM,) M + C.e"Eb"’"

= ——— 14
Q= in (kbyby+2) 44
where C, is the constant of intcgration.ISimilarly, since
1d
=%
k dt
we have:
MM, 2 —kb,byt
= ——— ™ — 5,5,Coe 178 LS
"= Fobiinl 1Dy (1.5)

From solutions (1.4°) and (1.5°) it can be easily seen that for
t—o00, the annual compound rate of growth of both output and
fixed investment will tend to increase at a rate equal to that of the
capacity to import, . Hence, the groups of equations A, B and C
shown in table 3-2 describe a complete economic system. The
completeness of this sub-system could be illustrated further by
demonstrating the redundancy of cquation (1.15). Indeed, since
fixed investment is already determined through the import capacity
(1.4) above and capital inflow, C,*, is a predetermined component
of the import capacity, it becomes quite clear that the equilibrium
ex post domestic saving, D$*, is determined through identity (1.14),
In fact by utilizing equations (I.2a to 1.5), we may rewrite equation
(1.14) as follows:

D%, = a+blM0¢h—blthl-ct. (1.6)

The permissible level of domestic saving, pS*, emerging from
(1.6 may or may not be consistent with the ex ante level of saving
indicated by equation (1.15). From this point of view it would
be interesting to see what the value of the marginal propensity to
save (b;) should be in order to secure equality between ex anre
(p°) and ex post (D5*) saving. In order to illustrate this point a
simplified case may be visualized in which C* = 0. Then, the
value of the ratio D*/Q implied in equation (1.6") is:

()24

Q

—biby (L7)

But according to equation (1.4°) the ratio of imports to gross
domestic product will approach asymptotically the value

[kb,b. + k]
bk
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Henoe equation (1.7°) becomes:

Lim (D% A
— e P oy .8
I—’(m( Q. ) ‘b'§l ‘b’ { )
or
Lim Ds‘t) A ,
- 1.8
'-Ono( o' I ( d)

The above equation shows that, at the limit, the ratio of permissible
domestic saving to gross domestic product implied in the groups
of equations A, B and C (see table 3-2) is equal to the ratio of the
annual compound rate of growth of the capacity to import (2) to
the output-capital ratio k. Thus, in this simplitied case, if the
increase of the capacity to import is say 4.5 per cent per annum and
the output-capital ratio is equal to 0.3, then at the limit the ratio
of saving to gross domestic product would be 0.15.  Further, it is
interesting to note that the parameters bounding the permissible
level of saving with respect to output are of a non-behavioural
nature. Indeed, the value of A is determined by exogenous factors
such as export prospects and net foreign borrowing. The value of
k on the other hand reflects the capital productivity in the economy.
Hence, conaistency between realized saving and ex ante saving will
bo secured only in the purely coincidental case that the marginal
propensity to save (b,) is chosen ex ante to be equal to MK, since
from equation (1.15) we have:

(1.9)

THE SIMPLE SAVING-INVESTMENT SUB-MODEL
(BQUATIONS OF GROUPS A AND D)

Let C.c“' be the exogenously determined level of long-term
capital inflow. Further, and under the assumption that imports
and exports can be adjusted accordingly so that the planned level
of capital inflow be realized, we obtain:

[}
Q, = kk©) + K Jl-a a0 +Coe M i (1.10)

and after differentiation with respect to f:

A

‘%Q - —ak +kbyQ, + Cee (L1

Tho general solution of the above differential solution is given by:

a kbt *Co At
- — C () 1 1 , ’
Q. b.+ \¢ +(——-——-——-M“E (1.12)

where (', is the constant of integration.

In the simple case that the rate of growth of capital inflow is
2er0 (A, = 0), it can be easily seen that the limiting rate of growth
of output wouid be equal to the product of the parameters £ and b, .
A continuously increasing flow of foreign capital (A,>0) would
help incroase the level of output. The limiting value of the rate of
growth of output in the latter case would tend to approximate the
dominant root of equation (1.12°), i.e., the highest of the two values

kb, or 2, .
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Application of the model to the developing countries

40. The model presented in the first section has been
built on a relatively small number of variables whose
magnitudes cun be measured with a tolerable degree of
reliability for almost all developing countries. The
relevant data for the nineteen fifties are shown in tables 3-3
to 3-7.'* The numerical values of the structural para-
meters of the model have been estimated by using ordi-
nary least squares to the available time series. For
purposes of statistical convenience, the model explained
above was modified and expanded slightly:

Firstly, the production function used is of the following
form:

t 1
Q: AKO)Y LA WY1 (1.1
i-0

where i 0 for the year 1950.

Second, the dependent variables of equations (1.5) and
(1.7) have been further broken down into the following
major commodity categorics:

Imports from the rest of the world, (M,,) and exports
to the developed market cconomies (Xo,) of food-
stufls including commodities of Standard Internation-
al Trade Classification (SITC) sections 0 and 1;

Imports from the rest of the world, (M,,) and exports
to developed market cconomics (X4, of agri-
cultural raw materials and ores including commodi-
ties of SITC sections 2 and 4;

Imports from the rest of the world, (M ;,) and exports
to developed market economies (X,,) of fuels in-
cluding commoditics of SITC section 3;

Imports from the rest of the world, (M ,o) of chemicals
including commodities of SITC section §;

Imports from the rest of the world, (M,) of other
manufactures and base metals, including commodi-
ties of SITC sections 6 and 8;

Exports to the developed market cconomies, (Xgq)
of manufactures and base metals, SITC sections 5to 8.

The corresponding stochastic equations used are as
follows:

Mo =agtb0,Q
My  agit byeQ
Myg = dasgt byoQ (11.2)
Mo = agetbyoQ
Mey - dgatbegQ
and
log (Xq1) — log (40)) t Boy log (Q4) l
08 (X3 ~10g (A44) | Baalog(Q) (1L.3)

log (X30) = log (A30) t Baolog (Q4)
108 (Xyqa) 108 (A4 3qa) t Bags 108 (Q)

1* Theso tables show estimates in billions of United States doliars;
the numerical values of the parameters obtained by the method
of lcast squares are based on unrounded figures of the variables
in millions of United States doliars.



Table 3-3. Developing countries: gross domestic product, 1930-1960
{ Billions of dollars at 1960 prices and exchange rates)

9% 1931 1982 19528 1934 1988 1938 1987 1938 1939 1960
Grand total . . . . 1103 118.2 1198 128.1 1327 147.9 1433 149.7 158.7 160.8 169.8
Latin America . . KL N 41.7 429 418 471 494 s1t 549 56.9 583 614
Africa . . . . . 18.1 19.1 199 20.6 21 223 214 24.1 25.1 259 2790
Far Fast . . . . 45.2 46.8 48.7 sty $4.2 559 8.0 59.5 620 64.2 68.3
Middle East . . . 6.6 64 70 7.6 8.2 8.7 9.0 9.2 9.8 104 109
Other* . . . . . 1.2 1.3 1.3 1.4 1.5 1.6 1.8 1.9 20 2.1 22
Source: Bureau of General LEconomic Research and Policies of the s Jamaica, Trinidad and Tobago, other dependent territories in

United Nations Secretariat, based on data from United Nations Year-  Central and South America.
book of Natiomal Accounts Statistics and from national sources.

Table 3-4. Developing countries: gross domestic fixed capital formation, 1950-1960
( Billions of dollars at 1960 prices and exchange rates)

19%0 1931 1952 1953 193¢ 1933 1956 1957 1958 1939 1960
Total . . . . . . . 15.7 17.1 17.6 18.1 199 21.8 27 244 248 25.2 269
Latin America . . 6.6 7.1 7.4 7.5 8.4 8.7 9.0 94 9.7 9.5 10.0
Africa . . . . . 3o 33 33 1S s kR 18 s 4.0 4.1 4.5
Far East . . . . 5.2 5.6 5.8 6.0 6.6 1.3 8.1 8.9 8.7 9.0 98
Middle East . . . 0.6 0.7 0.7 0.7 09 1.1 1.3 1.4 1.6 1.8 1.9
Othenn®. , ., . . 0.} 04 04 04 0.5 0.5 0.5 0.8 08 0.8 0.6
Source: Bureau of Goneral Economic Research and Policies of the s Seo footnote * in table 3-3.

United Nations Secretariat, based on data from United Nations
Yearbook of National Accounts Statistics and from national sources.

Table 3-5. Developing countries: gross domestic capital formation and crude eatimates of its finance, 1950-1960, in 196v prices and

exchange rates
( Billions of dollars)
Itom 1930 1931 1982 1933 193¢ 1933 1930 1987 1958 1959 1990
1. Gross domestic
capital formation,
total . . . ... 16.0 189 189 18.8 21.6 22,6 244 25.2 264 269 284
la. Gross domestic
fixed capital
formation . . 15.7 17.1 17.6 18.1 199 218 2.7 24.4 248 25.2 26.9
1. Changes in
stocks. . . . 0.1 1.8 1.3 0.7 1.7 1.2 1.7 0.8 1.6 1.7 1.5
2. Groassaving, total 160 18.9 189 18.8 21.6 22.6 44 25.2 26.4 269 28.4
2a. Foreignsaving® 1.1 4 kN 1.6 2.6 30 4.1 5.7 4.2 4 4.3
2b. Gross domestic
saving® . . . 149 15.4 1.8 17.2 19.0 19.6 20.3 19.5 2.2 234 24.1
i Souncs: Sec table 3-3. by exports price index—investment income from the rest of tho world
! a Foreign saving in 1960 prices — imports of goods and services  doflated by export price index.

deflated by imports price index—exports of goods and services deflated b Derived residually.
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Tuble 3-6. Doeveloped market econemien: imports (f.0.5.) -om developing countries and groes domestic product, 1950-1961, in 1960 prices

and exchange rates
( Billions of Jollars )

lom 1930 1931 1982 tosa 193¢ 19ss 1950 1937 1vsa 193y 1v00 oy
Commodity imports  (f.0.b.)
from developing countries,
total . [RIR} 133 130 14.9 4.9 hR .} 17.0 171 17.8 IR 19.7 204
Of which:
Foodstuffs . . . . . 4.6 47 4.5 53 0 s S8 $.6 AR | 6.1 6.2 6.0
Agricultural raw materials
and ores . 49 4.3 44 s bR | AR s.s AT s .8 8.7 6.0
Fuels . . . . . . 20 24 2.5 27 LK\ 1.4 7 K 4.4 4.7 s2 5.6
Manufactures and base
metals . . 1.6 1.6 1.4 1.4 1.6 IR 1.8 20 19 28 24 27
Gross domestic product 621.8 668 O6WV4  T244 7297 W21 RO79  RVLO  RIL S RRVO 91 951 4

Sounce: The series of commodity imports are derived from table 41
of United Nations, * Handbook of international trade statistics ™

product have been prepared by the Buro w of General | conomic Research
and Policies of the Uunited Nations Secretanat on the basis of United

(document E/CONF.46/12/Add.1). Estimates of gross domestic  Nations Yearbook of National Accounts Statistics and national sources.
Table 3-7. Developing countries: commodity exports (f.0.b,) from the rest of the world to developing countries by major commodity groups,
1953.1960, in 1960 prices and exchange rates
( Billions of dollars )

lem 1981 193¢ 19898 1956 1987 1938 198 ey

Total . . . . . . . . 151 16.9 17.8 199 218 211 20.6 28
Foodstuffs 2.1 19 20 24 2.6 28 28 12
Agricultural raw materials and ores 0.3 0.6 0.6 0.7 08 (1R ] 08 1.1
Fuels . . . . . 0s 0.6 0.8 0.6 0.6 0.7 0.6 0.6
Chemicals . . . . . . . . . .. . 1.1 1.2 1.4 1.5 1.7 1.7 1.9 2.1
Machinery and transport equipment $2 5.6 6.1 7.1 R0 1.7 A 79
Other manufactures and base metals . . . . . . 5.0 hR | 64 6.7 7.8 09 6.6 7.2

SouncE: The series are derived from United Nations, * Handbhook of international trade statistics * (document F/CONFE . 46/12/Add.1),

tablea 28 and 41.

where Q, is gross domestic product of zone A and

a, b, 4 and B arc structural paramcters to be
estimated.
Thirdly, cquation 1.2a was rewritten as follows:
a, 1
-2 l
v (11.4)

or |
lwl c= “;l + 8|'

While this permutation facilitates the exposition of the
statistical results later on, the estimates of the coefficients
in this case are only slightly affected by the reversal of
the order of dependent-independent variables.

41. 1t should be emphasized that the estimation of
the cocflicients was attempted for purposes of illustrating
the structure of the economics on a crude basis only.
Among the factors which tend to reduce the reliability
of the cstimates presented in this part the following
deserve special mention:

(1) First, all developing countries are lumped together
and arc trcated as one cconomic unit. While such
a mcthod provides a bird's-cve view of the general
conditions prevailing in the developing countries, the
bias introduced by summing heterogencous groups seems
to be of such an order of significance as to make a lower
level of aggregation essentinl.  The major lines of the
intended disaggregation of the developing countries into
sub-groups are indicated in appendix B.1 to this chapter.



T

(i) Secondly, the estimates have been derived from
observations  covering a short period (1950-1960) of
ten to cleven years; hence, they are influenced by short-
term  cyclical phenomena.  In many instances, the
numerical value of a parameter may change significantly
if one or two " exeeptional © years are excluded from
the sample.

(iti) Thirdly, the time series of the varinbles may be
subject to significant crrors of mcasurement.  While an
cffort has been made to minimize this type of error,
the time series shown in tables 3-3 to 3-7 should, never-
theless, be taken only as rough approximations of the
truc facts.

(iv) Lastly, use of single-cquation least squares methods
implies that the explanatory variables were treated as
truly independent while in fact they are linked together
through identitics.  However, unbiased estimation of the
structural parameters of the complete system  including
the identities  would have called forth a substantial
cxpansion of the number of exogenous variables in cach
stochastic equation. It is questionable, however, whether
benefits of higher statistical efticiency arising from such
extension of the model would have outweighed the dis-
advantages which would have been introduced by the
drastic reduction in the number of degrees of freedom of
this small sample.'*

42. The estimates of the parameters are shown in
table 3-R.  The standard crrors of the cocflicients are
listed in parcentheses below cach coeflicient and R?
denotes the value of the cocflicient of determination.
As a measure of serial corrclation in the residuals the
Von Neumann statistic, 6%/7Z3, is used. For samples
of sizes 8, 10 and 12 there is no significant auto-correlation
at the S per cent level, if the values of §%/Z? fall between
the limits 1.123 to 3.4486, 1.180 to 3.264 and 1.23 to 3.1}
respectively."?

THE PRODUCTION FUNCTION (EQUATION L. 1¢)

43. The time scrics of gross domestic product and
gross domestic fixed capital formation which are required
for the estimation of the parameters of the production
function arc shown in tables 3-3 and 3-4. As may be

¥ The difficulty in adopting more efficient statisticsl techniques,
such as indirect least squares, or two stage least squares, etc. arises
from the fact that some of the structural parameters are over-
identified. Technically, this over-identifiability can be removed
by introducing new exogenous variables in the stochastic equation,
However, such an extension of the model would have reduced
the degrees of freedom of the stochastic oguations to about 6,
For the general problem of identification of structural parameters in
4 complete economic system, see, for example, W. Hood and
T. Koopmans, ed., Studies in Fcomometric Method (John Wiley
and Sons, Inc,, New York, 198)).

"' The values are taken from a table produced by B. 1. Hart,
“ Nignificance levels for the ratio of the mean square successive
difference to the value ™, in .4nwnals of Mathematical Statistics, vol. 13,
No. 4, 1942, page 446,
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seen from table 3-8, the fit obtained for the regression
line is very good and the numerical estimates of the
cocflicients are:

kK(0)
k(1

Ill.8l

IS
0.28 | L.

n

If we assume that, on the average, net investment is two-
thirds of gross investment,'* the output-capital stock
ratio (K) will be 0.42 or its inverse 1A 2.4, Applying
this cocflicient to the estimated value of the constant
term of $111.8 billion, we obtain the figure of $266 billion
as an approximate estimate of the total capital stock
of these countries for the same year.

44. Since the data arc classified by major regions,
it is of some interest to sce whether the capital-output
ratio varies significantly among the major groups of the
sample. As may be seen from the following table,
the differences are indeed of significant order.

Constant term Shope Coefiicient
Region AK(0)® k(l ) detormination R*

Zone total . . . . .. ER 0.28 0.996
(0.0060)

Latin America 94 0.27 0.992
(0.0086)

Africa . . . . . . . 18.3 0.4 0.998
(0.0037)

Far Fast . . . . . . 46.3 0.30 0.986
(0.0127)

Middle East 6.7 0.41 0.951
(0.0328)

Others . . . . . .. 1.2 0.20 0.97S
(0.0111)

* The variables are measured in billions of dollars.

45. Whilc the estimates of these parameters fall
within the margin of what might normally be expected,
they should be taken as simply suggestive of the actual
situation. Indeed, errors of measurement of the depen-
dent and independent regional variables may accounttoa
considerable degree for the difference of the values of the
cstimated slope. Thus, while the value of the slope
increascs roughly as the regional income per capita
increases, it should be also noted that the estimates of this
cocfficient were lowest in the regions with incomplete
statistical coverage such as Africa and * others ™,

THE IMPORT DEMAND FUNCTIONS (BQUATIONS 1.2a AND 11.2)

46. As can be scen from table 3-8 the fit of these
cquations is fairly good. The salient features of these

* This assumption is based on the observed relation between
net and gross fixed investment in twenty-five countries accounting
for 60 per cent of total investment in the developing countries.



Table 3-8. Numerical valuss and regressioa analysis of the stochastic equation of the model

Retio of the

Nuwmber of Coefhic rent Coeficient mean square
oquation Dependdont veriable Constant term  of independrnt Inede po ndont o Poviod covered scvessive

n she soxt vavioble variable determination R* diference to

Growp of equations A

Lle Q.. GDP 111,783
Growp of equations C
11.4 M,;, imports of capital goods 1.158
Nea . . . My . imports of foodstufls 1,763
1140 . My . imports of agricultural 858
raw materials and ores
My, imports of fuels 2
My, imports of chemicals 1.710
Ma ., imports of manufactures 194
and base metals
Group of equations D
s L DS, gross domeatic saving 2.751
Group of equations B*
1Lle . . . Xeay o exports to zone A of ~ 1. 14009
foodstufls
13 . . Xea exports to zone A of 0.1234
agricultural raw
materials and ores
i . Xeo. exports to rone A of - 11.04472
fuels
] 7 B R (VO exports to sone A of 495620

manufactures and base
metals

the vavionce §* 7

‘,l
Llio

0.280 0.996 1951-1960 ! 296
(0.006) 10

cumulative

lagged fixed

investment
0.150 I, UDYCE C.89%¢ 1953-1960 1.246
(0.049)
0.029 Q. GDP 0.868 1951.1960 1.948
(0.00%)
0.011 Q. Gbe 0918 1953-1960 1.967
(0.001)
0.002 -, GDP 0.693 1953-1960 3414
(0.001)
0.023 Q. GDpP 0961 19531960 2M
(0.002)
0.042 Q. GDP 0634 19531960 1.196
0.01Y)
0.160 Q. GDP 0.961 1950-1960 .38
0.0
0.830 Q4. GDP of 0.899 1950-19¢61 2.5
(0.08%) one A
0.610 Q4. GDP of 0.7%2 1950-1961 2087
.11 one A
2478 Q4. GDP of 097 1950-1961 2.461
(0.088) 0ne A
1.39% Q4. GDP of 0.774 1950-19061 0.687
(0.280) one A

Note: Time (1) is measured in units of calendar years and unless
otherwise stated, 1 ~ 0 for 1950, the subscript ¢ is omitted in cases
where it is easily implied. The variables are measured in millions of
United States dollars in 1960 prices and exchange rates.

estimates is that they imply — on the average -- an
income clasticity of import substantially higher than one."*

'* In these equations as in all equations of linear form the income
clasticity of imports of group i is given implicitly:

QAM,
M,AQ

L Band

Thus, in a linear equation of the form M, ~ a; 1 ,Q the elasticity
is given by the following expression:

e - -
a
— |
5,Q

a All variables and constant term expressed in logarithms.

An important cxception to this rule is the casc of manu-
factures other than chemicals and machinery. In theory

If the constant term is negative then the income clasticity would
tend to decrease asymptotically towards a value equal to unity.

By ajplying the above definition, the clasticities of imports by
the end of the period are:

Foodstuffs . . . . . Co o 16
Agricultural raw materials andores . . . . . . . . . 19
Feels . . . . . . . 0.6
Chemicais . . . . . . . . . . . .. 1R
Machinery and other equipment (with respect to gross
domestic fixed capital formation) . . . . . . . . . .. (]

Other manufactures and base metals



the relatively low income clasticity of these imports
may be due to two factors.  The first possitality is that
the rate of growth of domestically produced manufactures
cweeeds the growth of the domestic demand. A second
possibility is that domestic policies have been, on the
average, successful in amproving the share of imports
of other commodities to the limated supply of forcign
cwhange at the expense of an ev ante planned level of
imports of these manufactures higher than the once actually
ohserved.  While at the present level of country aggre-
gation it 1s not possible to discern the major contributing
factors, there is some cvidence that both factors have
been at work during the period under review.

47. Another striking examole emerging from these
cstimates relates to the imports of foodstutls, which have
shown an  exceptionally  high income clasticity, It
should be mentioned, however, that these estimates have
been influenced to a large extent by the rapid increase
of imports of foodstuffs under the United States Public
Law 4R0.  Such imports accounted for about 30 per cent
of total imports of foodstuffs in 1960 as against 20 per
cent in 1955, Undoubtedly part of the imports financed
under this system would have been imported even in
the absence of this programme of assistance; but at the
same time there scems to be some validity to the argument
that at lcast part of these imports did not represent a
genuine compenent of ex ante market demand.

THE DEMAND OF IMPORTS INTO THE DEVELOPED MARKFET
FCONOMIES (FQUATION 11.3)

48. In contrast to the experience of imports into the
developing countries, their major exports to the developed
market cconomics have shown a pronounced tendency
to lag behind the latter’s growth of gross domestic product.
Foodstuffs and agricultural raw materials which together
account for more than 50 per cent of total exports
have been particularly affected.  Their income elasticitics
were found to be 0.83 and 0.61 respectively. ®

49. At the other extreme fuels have been showing
a tendency to rise rapidly.  Special studies on the pros-
pects of fucl demand in the developed countries have
concluded, however, that the future income clasticity
may be significantly lower than the onc observed in the
nincteen fiftics. The hypothetical projections shown in
the next part are based on the assumption that the future
income clasticity of fucl imports would be 1.40 rather
than 2.47.9

* In equations of the form X, ~ 4(Q O, the income elasticity
it constant and equal to the value of §;:

XA
e~ - '“g""ﬁo

QAX

" The estimate of elasticity 1.40 is implicit in United Nations
Ecomomic Swrvey of Ewrope in 1960 (Sales No.: 61.1LE.1).

T

SO.  Exports of manufacteres and base metals show
an clasticity of about 1.4 in relation to income of the
importing  developed countries. 1t should be noted,
however, that even if these exports continue to expand
rapidly at is only in the long run that their effect would
become significant to the rate of growth of total exports,
since these exports accounted for about 13 per cent only
of the total.  In addition, the acceleration of exports
of manufactures to developed countries depends to a
large extent upon the future trade policies of the latter
countries.*t

EXPORTS TO THE CPNTRALLY Pl ANNED RCONOMIES
(Fouamion 1.R)

S1. Although exports from the developing countries
to the centrally planned cconomies are comparatively
small, they have deen increasing quite rapidly in recent
vears.® In this casc past experience is inadequate to in-
dicate the future course of events which will be influenced
by decisions of the planning authorities in the centrally
planned economies.  Since information on such targets
for the future is not available, it is assumed that the ratio
of exports from the developing countries to the oentrally
planned economies to the total trade turnover of the
latter cconomies would remain the same as in 1960
Under these assumptions and on the basis of information
available on the trade turnover targets it appears that
the exports from the developing countries to the centrally
planned economies would reach the level of $2.7 billion
in 1970 and $3.8 billion in 1980 as against $1.3 billion
in 1960.%*

THE DOMESTIC SAVING FUNCTION (BQUATION 1.15)

$2.  Ascanbescen from table 3-8 the estimated marginal
propensity to save is 0.16 and is higher than the average
propensity to save.  Since the time series of groas domestic
saving were derived as a residual from the investment-
saving identity it follows that the estimates of the para-
meters of the saving function may have been influenced
by significant errors of measurement. The derived
marginal propentity to save and the implied average
propensity should, therefore, be taken only as very
rough approximations.

" For a discussion of this problem, see United Nations, * Mea-
sures for the expansion of markets of the developed countries for
exports of manufactures and semi-manufactures of developing
ocountries © (document LE/QONLE .46/6), teproduced in World Eco-
nomic Swrvey, 1963,

1 See United Nations, “ Past trade flows and future prospects

for trade between the centrally planned economies and developing
countries * (document E/CONF .46/33).




OTHER VARIABLES OF THE SYSTEM

53. For purposcs of the illustrative examples shown
in the next part two more estimates are needed, i.c..
changes in stocks and net payments for services (including
investment income). The available series of both
variables are rather crude and inadequate for statistical
analysis. Thus, instead of treating them as endogenous
variables it was chosen to estimate their future trends
on rather arbitrary bases. Specifically, changes in
stocks were assumed to be one per cent of gross domestic
product. This ratio represents the average cxperience
in the nincteen fifties.

$4.  Net services and investment income were derived
on the basis of past experience in the major regions com-
prising the group of developing countries.  The figures ¥
used in the hypothetical projections of the next part
should be understood only as crude approximations.

Verification and accuracy analysis of the model

$5. The previous two sections have dealt with the
fit of each ecquation. If the models consisted of only
one equation, the predictive quality of the model would,
of course, have coincided with the standard error of
estimate of the equation itself. In the present case,
however, the predictions are of a * higher order ™ since

% United Nations, “ Trade needs of developing countries for
their accelerated economic growth * (document E/CONFE .46, 5R),
technical appendix, reproduced in World Feonomic Survey, 1963,

predictions have to be made on the basis of predictions
of other quantities. Before proceeding to project the
system forward, it is nccessary therefore to sce to what
extent the whole system of interdependent variables
“ explains ” the past. The results of such a verification
test arc shown in tables 3-9 and 3-10.

56. Since the model is intended to be used for esiinia-
tion of forcign exchange requirements under a given
development target, the * predictive ™ value of the system
of equation was tested by estimating the values of the
endogenous  variables in the following manner: the
lagged cumulative investment and fixed investment at
time period, r, were taken as the explanatory variables,
Then by using equation (1.2ag) the value of output was
cstimated; these estimates were in turn uscd to predict
total imports by usc of cquations 11.2 and 1.4 and
domestic saving through equation (1.15). This procedure
provides a test on the predictive power of the model since
it can reveal any systematic bias which may be introduced
through the cumulative cffects of cstimation errors.
In this case where predictions of importts or saving arce
based on the predicted value of output the cstimates may
be considered as predictions of * second order .

57. With respect to exports there scems to be no
nced for verification since they depend directly on an
exogenous variable, namely, the output of developed
market cconomies.  The fit of these regressions was of
sufficiently high order so as to warrant their usc for
projections of export proceeds.

S8.  As can be scen from tables 3-9 and 3-10 and from
diagrams 3-1 to 3-3, the model describes rather faithfully

Table 3-9. Observed and * second order *° predicted values of grose domestic product imports and domestic saving, 1950-1961
{ Millions of dollars in 1960 prices and exchange rates)

()Mvvnf laggod cummlative investment
[;

1§ end Axed investmont Uy
1= gp wewd as predvtermined

Your varinbies Grose domestic prodiect Totel imports (SITC O 0 8} Domestic saving

— . e e+ . —— - —

i 1 Actwal Prodi, tod Actual Predicted * Actual Predicted

1
190. . . . . . . .. o 15.699 110,260 o (12,483) % (1233 4 14,882 (14,780) ¢
1w . . .. 15,699 17,068 115,202 116,182 (15.816)® (13,439 ¢ 15,441 15,72
1982. . . . .. 12,764 17,619 119816 120,963 (14,853) # (14,130 ¢ 15,796 16,482
198y . . . . . . .. 50,383 18,112 125,390 125,900 14,411 14,833 17,237 17,267
1984 . . . . . . . 68,493 19939 132,744 130973 15.68} 16,010 19.013 18,074
1958 88.4\4 21,464 137,881 136,562 17.088 17.118 19,621 18,962
19%¢ . . . . . . 109,898 22,666 143,306 142,576 18,947 18,191 20,302 19919
1987 . 132,564 24,381 149,684 148,927 21,192 19,464 19,497 20,928
1958 156,948 4814 145,699 155,759 20,447 20.340 22,190 22,018
1959 181,759 28,217 160,849 162,712 20,169 21,218 21,482 23120
1960. . . . . . . .. 206,976 26,867 169,829 169,778 2207 22,543 24,049 24,244
19t . . . . .. ... 231.84) (28,050) * (172,306) (22,6)4) » PANANME 25,441

:h Sq;.ll‘iauﬁon of predicted importa by major groups shown in
ta

& Rough estimates based on Statistical Office of the United Nations
Monthly Bulletin of Swatisrics, Januvary 1964, special table B, p. ii.
These estimates were excluded from the sample.

¢ Predictions for {un excluded from the sample used for calculating
the regression equations.
d Estimates based on observed figures of explanatory variables.
¢ Preliminary estimate.
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Table 3-10. Actunl and predicted values of imports by major commodity growps, 1950-1961
{ Millions of dollars in 1960 prices and exchange rates)

M) Moo Miea M, Ms Mess
Imports of capital goonda Imports of agriculiveal
of machinery amd raw materials Imparts of manfactures
Yewr Iransport eyuipment Imports of foodstufls ond ores Imports of fuels Imports of chemicals and base mesals

Crwil  Predicted  Actwal  Predicted vl Predicted  Actwal  Preduted  Actual  Predicted  Actual  Prodicted
1950 4,329 1.411¢ e $00 ¢ 771 ¢ 4983 °
19¢1 4.806 1,582 401 A R 904 5,229
1942 . $,000 L 1,720 . 451 oL $24 ‘ 1.012 . $.428
1983 S.178 SA172 A RY ] 1.862 484 07 $34 AR R 1.08¢ 1.1 s.021 5,634
19¢4 8,604 S8 1. 8SS 2,008 606 62 59 47 1,247 1,237 S812 5,845
198 6,096 6,344 1.979 2169 630 622 547 589 1.446 1,36} 6,390 6,078
1986 7,080 6,764 2,370 2,342 736 688 568 WA 1,827 1,498 6,669 6,128
1687 80113 7.363 2.614 2.8 758 756 SR8 S87 1,728 1,641 7.491 6,592
19¢8 7.656 7.518 2.764 A 758 830 6%0 602 1,70 1,798 6,886 6,877
1949 7.348 7.6%6 2818 M B4R 906 SR 618 1,942 1,951 6,641 7,166
1960 7.88¢ 8232 12 28 1.050 982 642 634 2,088 2.110 7,188 7,460
1961 R.646 A2 1,064 651 2,279 7.7

a Predicted figures in parentheses are estimated by using the observed values of the explanatory variables.

the actual path of the economies during the nineteen
tiftics. The maximum crror on the estimation of output
occurs in 1959 where the * predicted ™ value exceeded
the actual performance by about one per cent. The
maximum crror of the sccond order predictions refer
to the trade cycle year of 1957 where total imports were
overestimated by 1.7 billion while domestic saving was
underestimated by ncarly the same amount.

59. Obviously this test is of limited power since it
limits itsclf to a structure which is included in the sample.
From this point of view it is of special interest to see
how the system predicts total imports for the years
1950-1952 and 1961. These yecars were cxcluded from
the sample becausc of inadeguate coverage of the com-
ponent groups, but cstimates of total imports are available.
As can be scen from table 3-9 the model predicts with
high dcgree of accuracy the actual levels of imports
for the years 1950, 1952 and 1961.  As might be expected
the year 1951, which was strongly influenced by the events
of the Korcan hostilitics, showed a performance of imports
“unpredictable ™ by the “normal ™ structure of the
economics during the nincteen fifties.

60. While the discrepancics between predicted and
realized values arc of small order, there is still another
final test of verification to which the system must be
subjected. This test refers to the nature of the fore-
casting crrors. ldeally, we would like to have exact
predictions; but if errors cxist, it is important to know
their nature. 1If, for cxample, the crrors, no matter
how small, show a systematic pattern, the model presents
an inadequate reflection of the systematic forces operating
on the economy; consequently, if the system is projected
beyond the observed sample, the unexplained errors
may become so important as to invalidate the predictive
power of the model.

6. The model has been subjected to this additional
test, and the results have indicated that the forecasting

.
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errors are attributable to short-term phenomena of no
importance to long-term models. Results of the test
and description of thc methods used arc presented in
appendix ALl

Prospecis and scope of policy measures in the framework
of the aggregative model; llustrative cxamples

62. As was shown in the previous section, the model
appears to be consistent with the historically observed
behaviour of the developing countries.  None the less,
projections derived from past expericnce cannot be
made in a mechanical way. This is particularly true in
the casc of the present model where the policy parameters
arc not included in the predicted values. Thus, the
tentative projections presented in this section do not
constitute predictions of future events but lincar extensions
of the historical structure. In principle any one of the
variables of the system may be singled out for projection:
we may, for example, project the rate of growth of output
for given valucs of the exogenous variables and policy
paramcters.  Alternatively — and this is the approach
adopted here - the system may be solved to show the
values that a policy parameter would have to take in
order to achicve a target rate of growth. The purpose
of this exercise is twofold: first, to discuss the differences
which may conceivably arise in this respect between
saving targets and foreign exchange requirements and,
sccondly, to discuss alternative policy measures which
could contribute towards closing this gap.

EXTRAPOLATION OF PAST TRENDS AND ILLUSTRATIVE
REQUIREMENTS FOR FIXED INVESTMENT, SAVING AND
FOREIGN TRADE

63. Bcfore considering the conditions necessary to
achicve a target rate of growth, it is instructive to consider
the saving and foreign ecxchange that will be needed by
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the end of the decade merely to maintain the trend rates

observed in the nineteen fiftiecs. The results of these

preliminary projections of requirements to maintain

.tl:’ trend rate of growth are summarized in tables 3-11
3-is.
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64. Under the specifications of the model, iuvestment
is assumed to increase at the same ratc as output. Thus,
under the assumptions made, the proportion of gross
domestic product allocated to investment would remain
constant at a level of 16 per cent. At the same time,
if domestic saving were to increase in relation to gross
domestic product in the same manner as in the past,
there would be no need for an increase in external financ.
ing. In fact, since the marginal propensity to save
(from equation 1.15) is higher than the average propensity,
a larger proportion of investment could be financed
out of domestic saving. Thus while investment would
account for 16 per cent of gross domestic product,

l

domestic saving would ac:ount in 1975 for about 15 per -

cent of total income as rgainst 14 per cent in 1960.

6S.

strikingly different results. While imports

A review of trade prospects, however, gives
increase

proportionally fastcr than total output, export receipts |

lag behind the growth of output.
tinue, the gap in the balance of payments would become,

If these trends con- |

§

under the assumptions made, of the order of $14 billion

in 1970 and $18 billion in 1975 as compared with about

$S billion in 1960.

66. These hypothetical projections suggest that the |

transforming of saving decisions into actual investment
might present a serious problem. In the absence of
national or international policy measures, an increase
in foreign capital inflow would be required not because
additional domestic saving could not be gencrated out of
the higher incomes of 1970 or 1975 but rather in order
to finance excess import requirements. Because of the
technical limitations on the supply side, the additional
productive investment necessary to achieve the higher

E

;

;
:




Table 3-11. Developing countries: extrapolation of past tread of cutput ® and hypothetical requirements
for fixed investment, saving and foreign trade

( Billions of dollars in 1960 prices amd exchange rutes) ®

. ed Hypotheticsl
tem 1960 e e v ettt
197 1978
1. Gross domestic product o Lo 170 261 124
2. Gross domestic fixed capital formation . . . . . 27 41 st
). Assumed changes instocks . . . . . bJ L} 3}
4. Gross domestic saving . . 24 KL 4
$.  Foreign saving required to finance the excess of invest-
ment over domwestic saving (rows 2 plus 3 minus
rowd) . .. . o §c h) s
6. Long-term capital mﬂnu requlred lo ﬁnancc excess
import needs over export carnings? . . . s 14 i8
7. Difference between hypothetical foreign exdun.e
requirements and saving gap (row 7 minus row $) 9 1}

Note: The hypothetical projections shown above are based on the model described in taive 3-2;
the numerical values of the parameters used are shown in table 3-8,

a On the basis of data shown in table }-3 the annual compound rate of growth of output during the
nineteen fifties was 4.4 per cent.

b Figures rounded to nearest integes.

c bl:nl;n‘cing item rounded to nearest integer. I-stimated foreign saving in 1960 amounted to $4 hillion.
See table 3-3.

d For detailed derivation of figures, see table 3-12.

Table 3-12. Developing comntries: hypothetical levels of imports and exports and of capital inflow
requirements emerging from extrapolations of owtpwt and in the abssnce of policy measures

{ Billions of dollars in 1960 prices and exchange rates) ®

1960 Hypothetical
ltem
Oboserved  Estimated 1% 1978
1. Current payments in foreign exchange
L1, Primary?®. . . . . . ... ... ... 49 4.7 9 1"
1.2. Manufactures and base metals¢ . . . . . . 17.1 17.8 29 36
1.3. Net services and investment income . . . . 33 —_— 7 9
14. Total current payments . . . . . . . . . 2584 — 43 s6
. Current recey.2i in foreign exchange
IL1. Commodity exports to zone A, total . . . 19,7 19.5 28 kY
Of which:
Il.la. Primary® . . . . . . . 17.1 17.2 24 7}
11.15. Manufactures and base metals ¢ . . 2.5 23 4 S
11.2. Commodity exports tozone B . . . . | . 1.3 - 3 4
1LY,  Total exports of commaodities (rows 11.1 and
1) .. 210 — M kY]
11l. Long-term capital inflow requirements (row 1.4
minusrowild) . . . . . ... 494 - 14 8

Note: The hypothetical projections shown above have besn derived as follows: (i) commodity imu
we™e sstimated on the basis of import functions (group C) shown in table 3-8 and by using the tnrt
of oulpul (ii) estimates of net services and investment income are largely conjectural, see para. 33 of the
text; (1ii) exports to developed countries were estimated on the basis of the “rm (group D) shown
in table 3-8. As an exception projections of fuel were based on an assu income elasticity of 1.40
(oee para. 49 of the text). The ommn of the developed countries was assumed to grow at the historical
rate of 3.7 per cent per annum ; (iv) the exports (o the centrally planned economies are based on the assump-
tions discussed in para. 51 of the text.

a Extrapolated figures have been rounded to nearest integer.

b 1t includes: foodstuffs, agricultural raw materials and ores and fuels.

¢ 1t includes: chemicals, machinery and transport equipment and other manufactures.

d Including short-term capital inflow.
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incomes could not be realized and the associated level
of voluntary saving could not, therefore, materialize
without an increased inflow of foreign capital. Theo-
retically, this inconsistency could be resolved in two
different ways. On the one hand, a part of the ex ante
domestic saving could be transferred # to consumption
in a manner implied in equation 1.6’ of the technical
note to the first section. In this case investment would
fail te rise to the full potential level which could have
been financed by domestic saving and the rate of eco-
nomic growth would be accordingly impeded. On the
other hand — and this is the approach required for the
realization of the potential rate of economic growth — the
structural restrictions assumed in the model could be
gradually removed through further promotion of exports
and of import substitution.

ILLUSTRATIVE REQUIREMENTS FOR SAVING AND FOREIGN
TRADE UNDER HYPOTHETICAL TARGETS OF ACCELERATING
ECONOMIC DEVELOPMENT

67. The gap between assumed saving targets and
import requirements cited in the preceding paragraphs
relates only to the problem of maintaining in the future
the same rate of growth as prevailed in the past. The
problem is, of course, greater with respect to the attempt
to accelerate the rate of growth so as to achieve a higher
target such as that set in the United Nations Development
Decade.®*® The Development Decade target calls for
achieving * in each under-developed country a substantial
increase in the rate of growth, with each country setting
its own target, taking as the objective a minimum annual
rate of growth of aggregate national income of 5 per cent
at the end of the Decade ”. Among the various alter-
natives which may be chosen within the spirit of this
resolution, the example set out in table 3-13 is based on
the assumptions that the developing countries as a group
would incrcase at the average annual compound rate
of 5 per cent during the nineteen sixties as a whole.?
Such an average for the decade implies that the annual
rate of growth of the developing countries would be
raised to a terminal rate of 5.5 per cent in 1970. It was
further assumed. again for purposes of illustration,
that the tcrminal rate of growth would be maintained
during the period 1970-1975. It was further assumed
that the gains from this hypothetical acceleration would
be distributed proportionately among the component

# The adjustment of ex ante savir g to the level of realized invest-
ment is likely to take the form of changes in the relative prices and
thus exercise an additional pressure on the inflation-prone developing
economies.

# General Assembly resolution 1710 (XVI).

¥ This example served also as a basis of a study entitled * Trade
needs of developing countries for their accelerated economic
growth * which was submitted to the United Nations Conference
on Trade and Development as document E/CONF.46/58 and is
reproduced in World Economic Survey, 1962. The effects of various
alternatives upon requirements for foreign exchanges are also dis-
cussed in that paper.

Table 3-13. Developing comntries: illustrative requirements in 199 %

and 1975 for fixed investment, saving and foreign trade emerging
from an accelerated rate of growth of output ¢

( Billions of dollars) ®

Item 1970 1973

o

6

1. Gross domestic nroduct . . . . . . . .. .. 277 ’
2. Gross domestic fixed capital formation . . . . . 50 N
3. Assumed changesinstocks . . . . . . . . . . 3 4
4. Gross domesticsaving . . . . . . . . .. .. 41 55
5. Gap in total saving needed to be financed through :

external forces (rows 2 and 3 minus row 4) . . . 12 pi
6. Current payments in foreign exchange . . . . . 51 0
7. Current receipts in roreign exchange . . . . . . £ B
8. Long-term capital inflow required to finance excess

payments (row 6 minusrow7) . . . . . . . . 20 kY4
9. Difference between hypothetical foreign exchange

requirements and saving gap (row 8 minus row 5)

remaining to be covered by additional national and

international policy measures . . . . . . . . . 8 12

Note: The hypothetical requirements shown above are based on the
model described in table 3-2; see tables 3-11 and 3-12 for explanation °

of the methods of derivation.

% The annual average compound rate of growth is assumed to be
$ per cent for 1960-1970 and 5.5 per cent for 1970-1975. See para. 67
of the text.

b Figures have been rounded to nearest integer.

regions. The implied levels of output in billions of dollars
(rounded) for the total and the major regions are as
follows:

1960 Hypothetical

observed 1099 1975

Developing countries, total . . 170 277 362
Of which:

Latin America . . . . . . . . 61 104 139

Africa . . . .. ... .... 27 42 54

FarEast. . . .. ... ... 68 106 135

Middle East . . . . . . . . . 11 20 27

68. Gross investment must now incrcase at a higher
rate than output in order to keep the capital-stock output
ratio constant as in paragraph 44. Thus, total investment
would have to increase from 16 per cent of gross domestic
product in 1960 to 20 per cent in 1975 while domestic
saving would incrcase for the same period from 14 per
cent to slightly above 15 per cent.  As a result the capital
inflow required to supplement domestic saving would
amount to $12 billion and $20 &illion for 1970 and 1975
respectively. Whil- these figures reflect a substantial
increase from the 1960 level, it should be noted ikat
this order of magnitude is within the range of historical




trends and consistent with the General Assembly’s
target level of capital inflow of one per cent of the com-
bined gross domestic product of the developed countries.?

69. As in the previous case, the structure of production
and the export prospects impose more stringent conditions
upon the financing of an accelerating rate of economic
growth. As can be seen from table 3-13, the capital
inflow requirements needed to finance net imports which
emerge from consideration of such aspects are substan-
tially higher than the required level of supplementary
foreign saving,

70. 1t follows from a consideration of the limitations
placed upon the rate of growth from the foreign trade
sector that the national plans of development must
incorporate, along with their primary goal of raising
the standards of living, a number of associate targets
aiming at changing the one-sided dependence of their
economies upon external conditions. In theory, one
could think of a number of permutations of policy
measurecs which could make domestic development
targets consistent with external conditions. The struc-
tural parameters listed in table 3-2 could, in fact, be
changed as a result of concerted national or international
policies designed to close the gap. Obviously, the choice
of a set of policies lies not only beyond the analytical
power of an aggregate model but even beyond the scope
of economic analysis. Of course, the use of detailed
sectoral models could advance this exercise further by
making possible evaluation of the feasibility of the
theoretically plausible measures; but even then the
desirability of choosing a particular set among
the feasible measures cannot be decided unless such
choice is explicit in long-term development plans.

71. While it is impossible to assess the feasibility
of specific policy measures within the confines of a
rudimentary economic model, it may still be interesting
to review the order of effort required in order to make
the foreign saving requirements and the deficit in the
balance of payments in 1975 shown in table 3-13 mutually
consistent, As was noted in paragraph 68, the level
of required supplement to domestic saving in 1975 is
of the order of $20 billion. For purely illustrative
purposes, it is assumed that an inflow of foreign capital
would reach the target level of one per cent of the gross
domestic product of the developed countries in 1975,
This implies that the level of capital inflow could reach
the level of $17 billion for the same period.® The scope
of policy measures in the arbitrary confines of this hypo-
thetical use is, therefore, to reduce the deficit in the balance
of payments under the assumption that capital flow
would be $17 billion. The following tables gives some
hypothetical examples as to the means of closing this gap.

*

# For example, the indicated level of capital inflow required is
slightly less than one per cent of the extrapolated gross domestic
product of the developed countries.

® This estimate is based on the assumption that the output
of the developed countries would reach the target rate of growth
of 4.2 per cent per annum.
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HYPOTHETICAL POLICY MEASURES FOR SUSTAINING THE LEVEL OF
OUTPUT IN 1975 SHOWN IN TABLB 3-13

Leve!l of the hypothetical gap
in forelgn exchonge required
emerging from

. Excess of Excess of
investment over forelgn exchange
domestic payments
saving over receipls

Initial level of gap in the absence of
policy measures . . . ., ., . . .
Contribution of long-term capital
flow which is assumed to reach the
target level of one per cent of output
of developed countries . . . . . .
. Gap to be covered through additional
policy measures . . ., . . .. ..
Ilustrative adjustment:

a. Increase of the ratio of domestic
saving to gross domestic product
from 15 per cent to 16 per cent
Increase in exports resulting from
acceleration of the rate of growth
0 as to reach the target of 4.2 per
cent per annum
¢. Additional import substitution to
decrease the import coefficient in
relation to gross domestic product
from 0.193 to 0.175
Gap remaining to be covered by
additional national and interna-
tional policy measures

20 32

17 17

15

6

.....

72. Although the level of initial requirements in
foreign exchange viewed per se is large, it is not beyond
the capacity of the world community to meet the challenge.
Providing that the target rate of capital flow from the
developed countries of one per cent of their gross domestic
product is achieved, elimination of the foreign exchange
gap emerging from the saving-investment approach is
within the limits of feasible policy measures of the deve-
loping countries., For this — as shown in the above
table — it would be sufficient that the relation of domestic
saving to gross domestic product be raised from 15 per
cent to 16 per cent.

73. The closing of the balance of payments gap
based on projections of the import requirements presents
a challenge of a much more significant order, but the task
is by no means impossible provided the concerted effort
to transfer international trade policy as an instrument
of economic development which is reflected in the United
Nations Conference on Trade and Development is carried
to a successful conclusion. An acceleration of the rate
of growth in the developed countries could, by 1975,
stimulate further expansion of the exports of the deve-
loping countries to the order of §3 billion. Next, import
substitution policies on the part of the developing coun-
tries could contribute significantly towards closing the
gap. In the absence of structural changes, the import
coefficient (including net services and investment income)
would rise from 15.2 per cent in 1960 to 19.3 per cent
by 1975. In the above table it was assumed that the



developing countries would be able to stabilize the level
at 17.5 per cent, which corresponds roughly to the mid-
point between the observed level of current payments in
1960 and the hypothetical level in 1970. Although
the assumed coefficient is purely hypothetical, it should
be noted that this effort -— judged against the background
of historical experience — does not secem implausible.
Thus, for example, in the relatively more advanced region
of Latin America, the import coefficient has decrcased
from an average 13.1 per cent in 1945-1949 to 10.8 per
cent in 1960.%

74. Although the assumed import substitution policies
could contribute substantially ($6 billion) towards
closing the gap, there still would remain a gap of $6 billion
to be covered through additional policies. Judged
against the background of the United Nations Conference
on Trade and Development, hewever, this gap could be
covered through concerted national and international
policy measures. Perhaps the most important contribut-

ing factor could be the possible expansion of new exports
(mainly manufactures) to the developed countries. For
such an expansion, however, apart from the industrializa.
tion of the developing countries, the goodwill and co-
operation of the developed countries, especially with
respect to policies of freer trade, will be required.

75. The fact that, in this illustrative example and
under the assumptions made, import requirements are
likely to pose a greater challenge to policy measures than
will the domestic financing of investment does not imply
that this is a general conclusion which emerges from this
rudimentary model. On the contrary, it is conceivable
that for sufficiently high target rates of development it
would be the domestic financing of investment which
might become the bottleneck factor. In order to illus.
trate this point the following table summarizes the gaps
of foreign ¢xchange on current account which emerge
under alternative growth targets and by applying the
same calculating methods as above.

HYPUTHFTICAL TAROETS OF RATES OF GROWTY. OF OUPUT IN 197§
( Billions of dollars)

Target 1.

Terget 11,

Target 111, Target IV,

Terminal growth Terminal growth Terminal growth Terminal growth
rate 4.4 per cent rate 3 per cont rate 6 per cent rate 7 per cemt
(trend)
1. Gross domestic product 124 138 is2 n
2. Excess of investment
over domestic saving . s 14 26 40
1. Excess of export needs
over export earnings 18 25 34 4)
76. The examples shown in the above table are based 77.  Finally, it should be emphasized that the above

on the assumption that the annual compound rate of
growth for 1960-1964 would be the same as the one
observed during the period 1950-1960 ' and would
then acceclerate gradually so as to reach the specified
alternative “ targets . The interesting conclusion which
emerges from this exercise is that while the gap is an
increasing function of the accelcration target under both
methods, the rate of change of the gap requirements is
higher when calculated on the basis of the * saving-
investment sub-model ” (row 2) than in the case of the
“ foreign exchange limitations sub-model " (row 3).
Thus, for a target rate of growth as high as 7 per cent,
both methods lead to essentially identical results.??

® See United Nations, “ The economic development of Latin
America in the post-war period, volume I, Over-all trends and
economic development by countries ™ (document E/CN.12/659),
April 1963, page 5. The annual rate of growth of output during
the corresponding period has been 4.7 per cent.

8t This particular assumption is close to what seems to have
Leen the actual performance of these economies during the period
1960-196”,

* This is because for high rates of growth, and consequently
for high levels of income, domestic saving would tend to grow
proportionately with income while fixed investment required to
sustain an accslerated growth target would grow faster than output.
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figures are intended to show merely the sensitivity of the
model to changes in growth targets under the cxtreme
assumption that such targets are not linked to other
policy measures. In reality, of course, the target rates
of growth would and should be accompanied by appro-
priate national and international measures so as to reduce
the “gap ™ to a figure consistent with saving targets, -
with import requirements emerging after structural
changes have taken place and with a forecasted level .
of long-term capital irlow. Of course, if such measures
fail to materialize, the target rate of growth will not be .
fulfilled. :

78. In conclusion, this exercise points to the need for
expanding the scope of the underlying rudimentary model
in order to evaluate the quantitative relationships between ;
over-all growth targets and possible policy measures
at the country and sectoral level. Some suggestions :
for further work along these lines are made in|
appendix B.1.

Hence, for high growth targets the foreign exchange gap moasured |
as a difference betwoen fixed investment and domestic saving
would tend to increase faster than output. On the other hand,
the foreign exchange requirements emerging from the projections
of imports would tend to increase, at the limit, roughly proportion
ately with output (see technical note at the end of the first section).

|



Appendix A.1

A TECHNICAL NOTE ON THE VERIFICATION OF THE MODELS:
THE INEQUALITY COEFFICIENT *

The test for inner consistency between the observed ex-post
relations of the variables and the predictions derived from a model
theorizing on the behaviour of the system can be based on the

second moment of the forecasting errors !-?(P,—A,)' where P,
n

and A, are, respectively, the predicted and actual series of a variable,

and they are related by the following equation:

P‘ o yl + Y.A‘ (A.l.l)

where i runs over the observations of the sample.

Obviously, if ¥, =0 and Y, = 1, the correlation coefficient
will indicate perfect forecast, but a perfect correlation coefficient
does not necessarily imply perfect prediction. More insight can
be gained if, instead, we utilize a different concept — the inequality
coefficient — which is formed basically from the second moment
of the forecasting errors. Indeed, if we take the square root of
the latter and we divide by the expression

!EP‘I+ lEA‘I
‘nl l ni

we have:

1
V;E(Pl —~ A"
" -
1 1
T
n n

¢ Source: H. Theil, i‘comomic Forecasts and Policy (North Holland
Publishing Company, Ainsterdam, 1958).

(A12)

It is obvious, of course, that the inequality coefficient, y, is
confined to the closed interval between zero and unity:

0<Cu I, (A.13)

where u = 0 indicates perfect forecast. Furthermore, if the fore-
cast is not perfect, the errors may be attributed to bias of the means,
p#M, to differences in the variance, u’, or to differences in the co-
variance, u4°. If we decompose the square root of the numerator
of the inequality coefficient and by writing P, 4, Sp S, for the means
and standard deviations we have:

1 -

A ZPi—A) = (P-A+(Sp—5)+21-05p.54  (A.14)
Thus the inequality coeflicient can be analysed in terms of diffecences
in the means, standard errors and co-variance. It may be seen
that the percentage distribution of total errors to these three factors
is given by the following equation:

M LS+ pC -, ’

qM o BM s _BSt o bt
b T M
L PAr | (Sp=S | AI-rSp.Sa (A1)
M D v US D »MC Dt "

- 1
b Vl}l Pp +V‘£A "
n n

From the above it becomes clear that, if the inequality coefficient
is not zero, the most desirable distribution among its sources should
be 4M = 45 = 0 and u€ = 1. As may be seen from table A.1.1,
all the predictions give a low inequality coefficient, while the distri-
bution of the error among its sources approximates the ideal one.

Table A.1.1. Means, standard deviation, correlations, inequality cosflicients and proportions for predicted and observed series
Mean of  Mean of Cerrelation
predicted ob:rh.v:d m m ?qﬂdnw m Bias Veriance Ce-varisnce
(millions of (millions of predicted observed on ocbserved
dollars ) dollers ) values velues volues )
Predicted values . . . . . . ... .. P A Sp <. r M uM uS €
; Gross domestic product (@) . . . . . . 141,033 147,031 17,170 17,204 0.998 0.004 0.000 0.001 0.999
Imports of commodity (M) . . . . . . 18,717 18,744 2,482 2,563 0.949 0.022 0.001 0.048 0.951
Domestic saving (Ds) ......... 19,229 19,228 2,959 3,023 0979 0.016 0.000 0.010 0.9%0
H 1



Appendix B.1

SUGGESTIONS FOR FURTHER IMPROVEMENTS OF THE METHODS
FOR LONG-TERM ECONOMIC PROJECTIONS

The presentation and empirical testing of the aggregative model
have identitied three broad and largely inter-dependent problems
which call for further study as part of the future work programme
for global economic projections.

The first and probably most important problem arises from the
obestved heterugeneity of the developing countries. This calls
for an operationally feamble sub-division of the total into more
of less homogenevus groups.

The socomd problem arises in connexion with the aggregate
nature of the variables. While the model introduced in this paper
has indicated the basic problems of economic development of the
developing countries, the degree of aggregation is of such a high
order as to obscure important phenomena with respect to sectoral
patterns of growth and the degree of inter-dependence of industrial
activity. Disaggregation by major economic sectors will be required
in future work on projections.

Finally, improvements in methods need to be accompanied by
progress in the collection and standardization of statistics. Since
the implementation of projections at the regional and sectoral
level requires information not yet available for a number of countries,
further progress in this direction seems cssential.

SUB-DIVISION OF THE DEVELOPING COUNTRIES
INTO HOMOUENBOUS GROUPS

In presenting prujections for the total, it is important to ensure
maximum possible consistency between the statistical macro-
relations ¢ on which the projections are based and the micro-relations
referring to cach individual country. If all constituent countries
were exactly alike, the sum of projections for each individual
country would be identically equal to projections derived directly
from the macro-system referring to the zone total. However,
the total consists of such a diverse group of countries that the
conditions of perfect aggregation cannot be met. One way to
avoid bias resulting from improper aggregation would be to provide
projections for each individual country separately. Such an exten-
sive work programme, however. will not be attainable on a com-
prehensive basis until some time in the future. It may nevertheless
be pussible to derive unbiased projections for the zone total, by
summing up projections for a small number of groups consisting
of more or less homogencous countries.  In order to provide a
workable framework for this method two questions must be answered
satisfactorily ; the tirst refers to the choice of criteria for classifying
countries into various groups, while the second arises in connexion
with the use of appropriate techniques by which similar but not
identical economies can be aggregated into a group unit,

With respect to the first question, a nevessary condition of homo-
geneity of an economic group is that the limitations implied in the
working model should be valid in cach one of the constituent
countries. Since rigidities in the structure of the production con-

* The term macro-relation is used here to denote a functional rela-

tionship between variables referring to the zone total and whose

tude is derived by simple summation of the respective values for
coastituent country.
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stitute, by defirition, a common feature of all developing countries,
it follows that this condition refers 1o the restrictions which a limited
supply of foreign exchange may impose on economic development.
indeed, it i3 intuitively obvious that no meaningful aggregation
can be achieved between a country whose behaviour corresponds
to the assumptions of the foreign exchange limitations sub-model
and another country which operates under foreign exchange restric.
tions described by the simplc saving investment sub-model. In
this case, the differences arc not only in degree but also in kind,
s0 that the projections based on sums of the country variables -
no matter what aggregation method is used -- will be not only
biased, but also inconsistent with the postulated behaviour in
each of the two countries.

It seems reasonable to assume, therefore, that the tirst step for
the delineation of groups is to classify the developing econonues
according to their relative achievements in export markets. Since,
by and large, ditferences in the relative levels of foreign receipts
arc due to differences in the commodity structure ol exports, this
work might prococed by classifying the developing economies
according to their major export commodity, 1t is possible that
such a classification may not necessarily coincide with division
of the total by geographic regions. In view of the fact that sub-
stantive aspects of projections will eventually have to be worked
out at the regional level, where features particular to certain coun-
trics can be more ecasily examined, it would seem uscful for the re-
gional projections to employ a common approach in subdividing
the countries of the regions into groups. In this way, projections for
the zone total could be obtained by aggregating countries of similar
export experience and of different regions.

While export experience is an obvious and necessary condition
for an operationally functional subdivision of the zone total, there
may well be additional qualifying criteria. In general, these
criteria refer to differences in the degree of dependence of the eco-
nomies on foreign trade. In fact, the narrower these differences
among the components of a group, the more efticient and unbiased
the aggregation will be. The establishiment of permissible limits
within which differences with respect to the degree of industrialization
and with respect to policy variables can vary within a given subset
of countries is essentially an empirical question which descrves
separate study.

USE OF SECTORAL MODELS IN FCONOMIC PROJEC TIONS FOR DEVELOPING
COUNTRIES

The high degree of aggregation utilized so far has been dictated
by the paucity of comprehensive statistics referring to the totality
of the group. None the less, data of more detailed nature are
available for a fairly large number of coantries and it seems possible
to proveed with the use of sectoral models in selected countries.
This experimentation may prepare the gronnd for the replacement
of the aggregate models by detailed sectoral analysis covering all
developing countries, when the required statistics become available.

For implementation of projections on the basis of sectoral modeis,
it will be necessary to introduce, in explicit form, intersecto:al
transactions of intermediate goods. Ideally, what is required 11



this respect is a complete input-output matrix of commodity and
factor transactions; while such matrices are available for a small
nun}ber of.' countries, it will still take some time before they become
available in sufficient number and in standardized form. Instead,
for purposes of experimental research, the building of sectoral
moc}els may be based on the following sources which are readily
available for about thirty countries, covering roughly 80 per cent
of the total production of the developing countries: ?

(a) National income accounts: Industrial origin of gross domestic
product.

(b) National census of production.

(¢) Volume indices of production of major industrial sectors, and

(d) Exports and imports by commodities. Data in these items
on a comparable basis are available in Statistical Office of the
United Nations, Commodity Trade Statistics, Direction of Inter-
national Trade, Monthly Bulletin of Statistics, Patterns of Industrial
Growth, Statistical Yearbook, Yearbook of International Trade
Statistics, and Yearbook of National Accounts Statistics.

The number of activities into which an economic system may be
divided will vary slightly from case to case, depending upon the
available statistics and special characteristics of each economy,
In general, the economy may be divided into the following sectors:

1. Agriculture, forestry, hunting and fishing (major group 0
of International Standard Industrial Classification of
All Economic Actlvities ISIC)).

1. Mining and quarrying (ISIC, major group 1) with possible
further sub-division:

Il.a. Coal mining, crude petroleum and natural gas
(ISIC groups 11 and 13).

I1.b. All others.

OI, Manufacturing of mainly consumer goods (ISIC major
groups 20-24, 26, 28-30, 31 except 311, 39 and group 333)
with. possible further sub-division:

ITI.a. Food, beverages and tobacco (ISIC groups 20-22)

II1.b. Textiles and wearing apparel (ISIC major groups
23-24)

II.c. Furniture and fixtures, printing and publishing,
leather and leather products, rubber products,
miscellaneous chemical products excluding basic
industrial chemicals and pottery, china and earthen-
ware and miscellaneous products (ISIC major
groups 26, 28-30, 31 except group 311, 39 and
group 333)

IV. Manufacturing of mainly intermediate goods (ISIC major
groups 25, 27, 32, 33 and group 311). If possible, this
sector might usefully be subdivided into the following
branches:

IV.a. Manufacture of paper and paper products (ISIC
major group 27)

IV.b. Manufacture of industrial chemicals, including
fertilizers (ISIC group 311)

IV.e. Manufacture of products of petroleum and coal
(ISIC major group 32)

IV.d. Manufacture of cement (ISIC group 334)

IV.e. All other activities included in sector IV

V., Manufacturing of mainly producer goods (ISIC major

groups 34-39 except, if possible, group 384 — Repair of
maotor vehicles) with further subdivision into the following
branches:

b For use of information at the sectoral level see United Nations,
World Economic Survey, 1961 (Sales No.: 62.II.C.1), part L.
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V.a. Basic metal industries and manufacture of metal
products, except machinery and transport equipment
(ISIC major groups 34-35)

Manufacture of machinery and transport equipment
(ISIC major groups 35-38 except, if possible, group
384).

V.b.

VL. Construction (ISIC major group 4).
VIL. Electricity and gas (ISIC group 51).
VIII. Transport and general services (ISIC major groups 6-9

and groups 384 and 51). Although a (urther breakdown
of this sector is desirable, the detailed classification of
services among the various countries varies so widely
that international comparability of such branches of
activity is not attainable at present.

On the basis of time series for each economic activity, a sectoral
model may be constructed where the available supply from each
sector is described in a production function. The demand for
intermediate and final commodities may also be divided into groups
corresponding to the postulated economic activities. Further,
among the new problems which present themselves for analysis
are the following:

(@) As was seen carlier, the measurement of the growth generating
capacity of total investment is extremely difficult, unless the sectoral
allocation of resources is specified. By dividing the economic
system into sectors, it becomes possible to estimate the growth
of the economy under stipulated distribution of total investment
among the various sectors.

(b) While the level of total investment may be determined essen-
tially in the same manner as in the aggregative mode] the structure
of investment and consequently its sectoral distribution must be
introduced explicitly. In the developed economies where the
functioning of a capital market is a permissible assumption, the
sectoral allocation can be taken as a function of the differential
returns on assets. In the developing economies, however, the
compartmentalized structure of the productive sectors is usually
accompanied by sectoral immobility of financial resources, and
imperfect capital markets. At the level of preliminary research,
it may be assumed, as a first approximation, that the sectoral
allocation of investment is a function of the capacity of each sector
to expand, which in turn depends upon the availability of other
factors of production (skilled labour, intermediate commodities
and general economic conditions). The capacity to expand, which
determines the pattern of growth, may be evaluated on the basis
of both past experience and announced government plans. In
this respect, cross-country studies may also reveal general sectoral
patterns in the process of development.®

(c) While in the aggregate model economic development is
measured solely by the growth of final demand, in sectoral models
the process of development will be viewed also as a change of the
production structure. Thus, the import functions equations
(1.2 to L.5) of the model become a central point of the study. Asa
result, the development achievements in countries with equal rates
of growth of total gross domestic product will not be considered
equivalent, unless the pattern of growth is also identical.

(d) Finally, intermediate commodities should be introduced
explicitly into the sectoral models. As the economy advances to
higher stages of development the inter-dependency of the sectors
increases. Thus the growth of a sector is determined not only
by the income elasticity of the corresponding final demand but also
by the broadening of the economic structure. In addition, a failure
of the domestic sectors producing intermediate goods to keep pace
with demand may bring along additional pressure on the demand
for imports, a possibility which is not encountered in the aggregate
models employed in this paper.

¢ For discussion of the subject, see United Nations, World Economic
Survey, 1961, part 1.



Appendix B.2

DESCRIPTION OF A SECTORAL MODEL

The model which is sketched here has been constructed for testing
in selected under-developed countries. The degree of aggregation
will necessarily vary from country to country depending upon the
availability of data, and indeed data limitations may impose sub-
stantial modifications during the course of the work, For the
estimation of the parameters of the structural equations, time
series for each country covering a period of ten to fifteen years may
be used, but some hypotheses of the model may also be tested on
the basis of cross-country analysis for a specified period. Depending
upon the degree of homogeneity of the sample, estimation of the
parameter may also be attempted on a mixed cross-country time
series basis, where each variable of the model will have two dimen-
sions, one in the time space, and another in the region space. For
clarity of exposition all subscripts run from 1 to n, although in
many cases the entries are zero, Some assumptions of more or less
technical nature are omitted here; for example, the treatment of
non-competitive imports does not appear in this brief sketch.

I. ACCOUNTING IDENTITIES

The economy is divided into » activities. The domestic produc-
tion of goods of the i** sector can be divided into consumption,
Y9, investment goods, Y1), exports, ¥/}, and deliveries of inter-
mediate commodities to the » sectors of the economy, X Y[J‘(T).

J
Imported goods of the same kind as those of the i sector, M,
are divided into similar categoties. We get therefore the following
two expressions of 2n equations:

Y =ZY M+ YO+ 7+ Y& (B.2.1)
J
=1, ..... , M)
and
MY, = EMYI(T‘)+MY3(C)+MY,'(D (B.2.2)
J
i=1,..... , 1)

The total available resources of the i'* sector is the sum Y; of
domestic production and imports:

= TP DL FOL POy 75 (B.23)

! (=1, ..... .

where

}?U(T) = YD+ p YD (B.24)

Gi=1,..... )
TLO = YO 3, ¥ (O (B.2.5)

(=1, ..... s 70
PO = Y4 7@ (B.2.6)

=1, ..... , 1)

Furthermore, the total investment of the i* type is equal to the
sum of same investment allocated in the n sectors:
P = 27,® ®.2.7)

n

74

The identities introduced so far provide simply a detailed sectoral
breakdown of the fundamental accounting identity that gross domes-
tic product, @, is equal to total domestic production of final goods
minus total imports of intermediate commodities. Thus we have:

Q= Eyi(c)-{-EYu)-}-EYi(X)'— 22(1\4) YU(T) (B.2.8)
i i i iJ

Finally, the difference between total imports and total exports
must be equal to the sum of long-term private (C,,) and public (Cy)
capital inflow and change in foreign assets (E).

EpYi—ZY®) = C,+ Cot+E (B.2.9)
{ !/

II. THE SUPPLY FUNCTIONS

The domestic supply of the i'* sector Y; (measured as gross
market value in constant prices) is taken as a function of the labour
force supplied, L;, of capital stock of various categories, Ky,
and of an autonomous factor, A4;, which reflects non-specified
forces such as techmical progress, economies of scale, external
economies and policy decisions. For the n sectors of the economy,
we have, therefore, n production functions:

Y= Fl4{®; L;, Kz
(i’ h

(B.2.10)

Each category of capital stock (buildings, machinery, etc.) existing
in each sector is given by the accumulation of total gross investment

(S’hi) minus depreciation which is assumed to be a constant (&y;)
proportion of available capital stock. These n? relations are given
by the following expression:

Ky = [ [P~ ek ®.2.11)
G h=1,.....,n

The supply of labour is assumed to be perfectly elastic so that the
demand equation (B.2.13) determines solely the level of employ-
ment in each sector, This is certainly an oversimplification of the
actual situation where in many instances the supply of skilled
labour is limited. However, in view of the paucity of relevant
statistics, it seems that a supply-demand analysis of the labour force
cannot be attempted in the near future. In cases where there are
indications that the supply of a certain labour skill is limited,
equation B.2.13 will have to be replaced by a supply determined
function,

III. THE DEMAND FUNCTIONS

(a) Demand for intermediate commodities

The demand of the i** sector for intermediate goods of the j*
sector is assumed to depend upon the level of production of the i**
sector,

Yy =pi(Y) (B.2.12)

@Gji=1,

.....



(b) Demand for labour foree

Finally, the demand of the i* sector for working force is taken
23 a function of real wages H; and the capital stock available in
the same sector TKj;:

h

L= &[W, me]
@i

() Demand for final commodities

The demand for exports is assumed to depend in part upon the
ratio of export prices, pp, to international prices of the same com-
modity, pr; and in part upon a time trend.

’_’_D_f)
Py

(=1,

PO~y (t; (B.2.14)

The demand for consumer goods is a function of gross domestic
product, @, the prices of all commodities and income distribution, R.

PO = D@, pi.... .puiR) (B.2.15)
@

The demand of the i sector for capital goods depends upon the
planned level of production and upon the capacity to finance
expansion plans. While the first variable can be substituted, as
a first approximation, by the level of output of the same sector
(Y;), the exact specification of the second variable will need more
empirical work on the subject of investment decisions in the deve-
loping countries. As a first step towards this direction, the demand
of the i'* sector for investment of the k% type can be taken as a
function of the level of output, Y;, the historical rate of expansion
of the sector, A;, and the historical share of the sector in the financial
sources of the economy, S;.

In the light of the results which may be obtained from empirical
studies of the above relation, the investment functions will have
to be improved so as to take explicitly into account other factors
such as rate of profits, institutional structure of the capital market,
government plans, etc. Undoubtedly, the derivation of reliable
investment decision functions will be one of the most difficult and
basic problems in the empirical analysis of sectoral models.

IV. THE INDETERMINACY OF THE SYSTEM

Equations B.2.14 to B.2,16 have determined the total demand for
each commodity. Furthermore, the domestic supply for each
commodity is given by the equations in B.2.13. Since, at equilibrium,
supply should be equal to demand, it follows from the accounting
identities in B.2.1 to B.2.3 that excess demand should be covered
by imports. The supply of imports is not unlimited, however, and
as is shown in equation B.2.9, the level of permissible total imports
in the long run is uniquely determined. Indeed, as can be seen
from the following table, we have introduced 10n+413-+1 unknowns
and the number of equations exceeds the unknowns by one. The
system is thus overdetermined. In the short run, changes in foreign
assets (E) may be assumed to be an unrestricted variable so that
the number of unknowns becomes equal to the number of equations.
In the long run, however, the level of (E) must be assumed as given,
and the model must therefore be adjusted to allow for foreign
exchange restrictions much in the same manner as in aggregate
model discussed in the main text. In this model, however, the
sectoral adjustments must be shown and therefore the effect of
foreign exchange restrictions must be specified, not only on the
rate of growth but also on its pattern. At the first stage of work,
these adjustments may be treated as a purely empirical question,
whose solution varies from country to country depending upon
policy decisions. At a later stage when prices may be introduced
as endogenous variables, it might become possible to bound the

Yui® = Dapp(¥1, M5 i) (B.2.16) feasible range of policy decisions with limits imposed by the inter-
G h=1,..... , N action of production and relative prices.
Prede!::mlned Unkpowns Fquations
exogenous variables
Symbols Number Symbol Number of Index of equation  Number of
unknown in text equations
A n Y; n B.2,1) n
W, n L,; n (B.2.2) n
PDipf n Ky; nxn (B.23) n
Dy n Y nxn B.24) nxn
R ! Y© n (B.2.5) n
Sy n YD n (B.2.6) n
G, ! Y X n (B.2.7) n
C, ) MY, j(T) nxn (B.2.8) {
E ) MY© n (B.2.9) !
My ®d n (B.2.10) n
¥, n (B.2.11) nxn
?,j(n nxn (B.2.12) nxn
f’x(c) n (B.2.13) n
Fo n (B.2.19) n
Q 1 (B.2.15) n
(B.2.16) nxn
Total 4+4-3n Total unknowns 10n-+-4n2+1 Total equations 10n4-4n?+-2

75






ANNEXES






Ammex I*

PROPOSALS OF A GROUP OF EXPERTS FOR A WORK PROGRAMME
ON LONG-TERM ECONOMIC PROJECTIONS

Acting Secretary-General's preface

This report was prepared by a group of experts appointed by me
to assist in the evaluation of techniques of long-term projections
in accordance with Economic and Social Council resolution 777
(XXX) and, in connexion with the recent establishment of the United
Nations Economic Projections and Programming Centre, to advise
on a co-operative work programme on long-term projections to
facilitate the formulation of plans and programmes for economic
development, in accordance with General Assembly resolu-
tion 1708 (XVI).

Suggestions about how projections for the world economy might
be made were submitted by the experts in a number of working
papers for the Secretariat. The present report contains the unani-
mous recommendations of the group of experts concerning the
work programme on long-term economic projections. The experts
acted in their personal capacities and their observations and recom-
mendations were put forward on their own responsibility.

The members of the group of experts were: Mr. Sadok Bahroun,
Chief, Statistical Office, State Secretariat on Planning and Finance,
Government of Tunisia; Professor Francis Bator, Massachusetts
Institute of Technology, United States; Professor E. S. Kirschen,
University of Brussels, Belgium; Mr. Jacques Mayer, Office for
Economic and Financial Studies, Finance Ministry, Government
of France; Professor J6zef Pajestka, Director, Economic Research
Institute, Planning Commission, Government of People’s Republic
of Poland; Mr. Pitambar Pant, Chief, Perspective Planning Division,
Planning Commission, Government of India; Mr. A. 1. Petrov,
Chief, Department of Perspective Plans and Economic Problems,
State Economic Council of the Union of Soviet Socialist Republics;
Mr. Jan Sandee, Assistant Director, Central Planning Bureau,
Government of the Netheriands; Mr. Christopher 7. Saunders,
Director, The National Institute of Economic and Sor:ial Research,
United Kingdom. Mr. Jacob L. Mosak, Director of the Bureau
of General Economic Rerearch and Policies of the Secretariat,
served as Chairman.

Representatives from the following specialized agencies of the
United Nations and other inter-governmental bodies engaged in
work on projections participated in the meeting in a consultative
capacity: Food and Agriculture Organization of the United Nations,
General Agreement on Tariffs and Trade, International Bank for
Reconstruction and Development, International Labour Organisa-
tion, Organization for Economic Co-operation and Development.
The United Nations Secretariat was represented by staff members
from Headquarters and from each of the regional economic com-
missions.

On behalf of the United Nations, 1 wish to thank the experts
for their valuable contribution on the subject of long-term projec-
tions, and to thank the institutions with which the experts are asso-
ciated for releasing them from their normal duties so that they
might be free to undertake this important task.

U THANT
Acting Secretary-General

Er;;;i".omhnnionortheaeonomk

® Roport submitted to the
and Social Council as document

-

Letter of transmittal 1o the Acting Secretary-General

We have the honour to submit herewith our report, United
Nations Economic Projections and Programming Centre: Proposals
for a Co-operative Work Programme on Long-term Projections,
pursuant to General Assembly resolution 1708 (XVI).

We are happy to be able to present, for your consideration, a
unanimous report setting forth our recommendations conocerning
the work we believe should be done in the field of projections to
facilitate the formuiation of plans and ~rogrammes for economic
development.

We wish to acknowledge the help and guidance given to us by
members of the Secretariat from United Nations Headquarters
and from the regional commissions as well as by representatives
of specialized agencies and other international organizations who
participated in the meeting in a consultative capacity.

Respectfully yours,

(Signed) Sadok BAHROUN
Francis BaTor

E. S. KmscHEN

Jacques MaYER

JOzef PasmsTXA

Pitambar PANT

A. 1. PeTeov

Jan Sanpez

Christopher T. SAUNDERS

United Nations, New York
29 June 1962

United Nations Ecomomic Projections and Programmisg
Ceatre: Proposals for a Co-operative Work Programme
on Long-term Projections

1. The purpose of this report is to recommend methods by
which the United Nations Economic Projections and Programming
Centre and the regional centres, if established, might carry out a
programme of work on long-term projections to fucilitate the formu-
lation of national economic plans, in accordance with the resolution
of the General Assembly (1708 (XVI)).> We understand that it is

& The resolution requested the Secretary-General:

“ To establish an Economic Projections and Programming Centre,
m&wb—mmuWWww
or institutes of economic
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agencies long-term projections of world economic
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“bT mm« techniq under various
ooon(ol)nleo social systems which bohdpml.touﬁondm
regional institutes of economic development and planning.”



intended to organize this work in collaboration with the regional
commissions and national governments, and that the specialized
agencies, other international organizations and private research
institutions will also participate. We are concerned with the whole
range of work to be done and would not wish to prejudge the
question of which agency should do it.

2. Almost everywhere, governments are now concerned with
the problems of long-term strategies for economic growth in their
own countries; in many under-developed countries, in particular,
planning and programming have become increasingly important
instruments for accelerating economic development. Development
strategies are being .ormulat:d in varying degrees of comprehensive-
ness. Some are little more than the general expressions of intention.
In many countries, comprchensive plans are being claborated.
The centrally planned economies have been operating with annual
and five-year plans and have recently undertaken the formulation
of longer-term perspective plans. In addition to na:ional govern-
ments, international organizations, both within and outside the
United Nations, are engaged in studying long-term prospects and
policies for groups of associated countries, or for groups of com-
modities. In certain cases, the international organizations are
providing Governments with technical help in the formulation of
plans. Various official, industrial and academic organizations
throughout the world arc concerned with similar work. Every
one of these individual attempts to look ahead depends. to a greater
or less extent, on a view about future developments in the rest of
the world economy, and particularly on a view about the future
course of international trade,

3. All members of the Committee are convinced that the for-
mulation of co-ordinated national and international policies for
economic developmer . could be facilitated by the work proposed
in the General Assembly resolution referred to above. Not only
would this create a better basis for national plans to promote
economic and social progress in the countries concerned ; it would
also emphasize the gizat opportunities for bringing national eco-
nomic policies into closer accordance with international objectives
and for shaping these policies with greater awareness of common
interests. These views are confirmed by the representatives of the
specialized agencies and intergovernmental organizations who have
helped the Committee with their advice and experience. The
Committee was greatly assisted by working papers preparcd by
Mr. E. S. Kirschen, by Mr. J. Pajestka and by the United Nations
Secrctariat.

4. The general object of our recommendations is, then, that the
United Nations and other international agencies should be enabled
to play an increasingly active part in assisting the improvement of
natic al plans and programmes for long-term economic develcp-
ment. Our views about the future work are set out under the fol-
lowing heads:

1. Projections and their policy implicatic-..;
1. Methodological studies and data requirements;

I11. Collection, dissemination and discussion of data, plans and
policies.

1. PROJECTIONS AND THEIR POLICY IMPLICATIONS

5. We would urge that the United Nations, in co-operation
with the interrational agencies concerned, should as soon as possible
prepare and publish long-term projections for the world economy.
T3 is & very considet~ble task, and essentially a continuous one:
the projections will need to be repeatedly refined and revis:d as
their usefulness extends, and full op~ortunity should be given for
discussion of them. Some suggestions about how such projections
might be made are contsined in a number of working papers for
the Secretariat.

6. Such projections would explore the problems that will arise
in achieving more rapid growth throughout the world economy
and esprcially in the under-developed countries. The projections
would therefore be an attempt to spread understanding of the
quantitative implications of certain general economic and social
objectives, and, in particular, of the objective of a rapid rise in
living standards, accompanied by early climination of poverty
and by progress towards greater equality of opportunity. To
achieve this objective requires the most effective use of human
resources and productive capacity and means that Gove ents
will keep demand rising in line with increasing potential output.

The purposes of the projections should be:

(a) To provide national authorities and other organizations with
a coherent international background for the framing of plans and
policies for particuiar countries, associated groups of countries,
and sectors;

(b) To explore by quantitative illustration the international
compatibility of national plans and programmes, and the quantitative
implications of alternative national and international strategies,
in particular of adequately high target rates of growth in the under-
developed countries. Quantitative projections have been found
to be a most powerful analytical instrument to display the less
obvious implications of trends and policies, to show clearly the
relative importance of the various elements in complex situations,
and to demonstrate the possibilities and limits of alternative courses
of action;

(¢} To assist in the formulation of international policies con-
cerned with the economic relationships between countries.

8. Tn serve these purposes, we belicve that the work to he done
should meet the following requin.ments;

(a) Analysis on 2 world scale must uccessarily begin from analysis
of broad tendencies affecting a wide range of countries, but to bde
useful, the implications i these broad projections must be brougt
out in sufficient detail to pernut the specific problems of individual
countries to be identified within the general framework, and the
general projections to be tested against the plans and programmes
of individual countries.

(b) The projections must be based on study of the interrelationship
of growth rates between countries, operating, in particular, through
internationai trade and payments. Special attention should be
paid to the cf” cts of flows of capital and aid, and of factors and
policies affecting the terms of trade, on relative income levels and
on relative rates of growth. An example of work already done on
one aspect of international trade is the projection of long-term
demand a.ad supply fuctors for agricultural products. We have
had this study before us and hope that this work will be vigorously
continued.

() The projections should display those elements in the economic
structure «.{ nations which are regarded as strategic for growth.
In the underdeveloped countries, these basic features of the economy
might be regarded as including:

(i) The rates of investment and the capacity to increase invest-
ment;
(ii) The levels and rates of development of primary and industrial
output and productivity in relation to gross national product;
(iit) The distribution of the growing labour force by major
economic sectors;
«iv) The import content of different forms of final expenditure.

Growth policies would be considered in the light of how far or
how quickly these basic features of the economy can be changed,
taking into account the problems arising from, for example, short-
ages of qualified manpower at various levels, deficiencies of tech-
nical organization, balance of payments deficits, income distribution,
land ownership systems and population trends. The work pro-



gramme should include continuous exploration of the tactors,
internal and external, determining the maximum feasible acceleration
of economic growth in the under-developed countries.

. METHODOLOGICAL STUDIES AND DATA REQUIREMENTS

9. The United Nations should be able to make a valuable
contribution by stimulating and co-ordinating the collection of
data and the study of methods of anal:sis and projection, including
the construction of input-output tables and of mathematical models.

10. One basic need is the improvement and extension of national
statistics and of their comparability (particularly for national
accounts). There has been great progress in .ais area, in which
the international organizations have played a laige part; we need
only say that the feasibility and usefulness of the programme which
we are considering depend very heavily on the accuracy, compara-
bility and completeness of the statistical data available. In most
under-developed countries, a considerable additional effort is needed
to set basic data for comprehensive planning.

11. A major statistical problem is the difficulty of comparing
and aggregating in a meaningtul way economic magnitudes in
different countries, We would urge, as a long-term proposition,
the further development of data on income distribution, expenditure
patterns and price structures in different countries. This is needed
for many purposes, including (a) clearer evaluation of progress
in raising standards of living and economic potential and (b) com-
parisons of the purchasing power of currencies. We welcome the
intention of the Statistical Office of the United Nations to study
possible solutions of the highly complex problem of purchasing
power comparisons.

12. We feel, further, that it would be desirable to develop a
new range of data about important economic and technical rela-
tionships which are not now systematically put together. In
particular, it should be possible to assemble or to collect comparative
technical and statistical data, for particular lines of production,
about labour, material and investment inputs. f[he dissemination
of such data for a range of countries would greatly assist those
concerned with planning and programming in countries where the
information is lacking.

13. One field for international co-operation is the comparative
study of methods of factual economic analysis and of economic
development models. It seems to us essential that the United
Nations should be equipped to advise on analytical methods,
with full knowledge of the work being done in individual countries,
whether in official planning organizations or in academic institutions.

14. Studies shculd also be made, as experience accumulates,
of the methodological problems of models for groups of countries
or for the world economy as a whole. This calls for much further
research into the changing structural patterns of international
economic relationships.

15. This field of work should extend to the analysis of the
effectiveness of various methods of modifying a country’s economic
structure. It is important to study, for example, the extent to
which a country in a particular situation can achieve growth by
import substitution. This kind of exercise requires both theoretical
rcasoning and intensive analysis of actual experience in individual
countries.

1€. Such methodological studies, by distilling international
experience, will be helpful to experts in all countries. But they
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will be especially useful for experts in countries with limited resources
for conducting this kind of work on their own account.

II1. COLLECTION, DISSEMINATION AND DISCUSSION OF DATA,

AND POLICIES

17. To allow the United Nations Projections and Programming
Centre to perform the tasks laid down by the General Assembly
in resolution 1708 (XVI), Governments must, clearly, be prepared
to co-operate by readiness to make available to the United Nations
the fullest possible information about their long-term plans and
programmes. The dissemination of tais information among national
planning authorities should itself do much to encourage the technical
improvement and greater coherence of national long-term policies.
We attach importance to the Secretariat’s intention to give greater
emphasis to the discussion of national long-term plans in future
international economic surveys in accordance with the General
Assembly’s resolution on this matter. The very process of studying
national long-term plans and programmes in relation to each other,
which implies viewing the problem as a whole, will offer new and
meaningful insights into the problems and feasibilities of develop-
ment. This could make a g=.nuine contribution to a better balanced
and speedier development of the world economy.

18. A task which the Ceutre might undertake immediately is
the preparation of a comprehensive directory containing (a) a hist
of agencies, organizations and individuals engaged in research
on development activities; (b) a bibliography of relevant studies
in the field of development; € (¢) a list of major development projects
carried out in developing countries during, say, the last 10 years
and (d) an index of technical information and data relevant for
planning.

19. It is, however, in our opinion desirable, and practicable, to
go further than the simple dissemination of information. It seems
to us that it would be useful if Governments were prepared to take
part in reasonably detailed discussion of their long-term economic
prospects, both with each other and on a wider international level.
One of the functions of the Economic Projections and Programming
Centre should be to promote such discussion (in collaboration with
the regional economic commissions, specialized agencies, and other
inter-governmental organizations) with a view to the gradual
convergence, in the mutual interest, of national economic policies.
The proposed work on projections of the world economy would
afford a useful background for such discussions. The United
Nations “ family ", moreover, should be in a position to help
member countries, when required, to study the wider implications
of their own plans and programmes.

CONCLUSION

20. It is not suggested that the programme suggested above —
for projections, for methodological studies, and for dissemination
and discussion of national plans — should proceed in any particuk.c
order of priority. These are not neatly separated compartments
of study, but interdependent aspects of a singie and continuous
operation. The need is to develop thinking and action on a broad
front.

¢ Reference was made to the international “ Bibliography on Demand
Anuly)sis and Projections ™ ~ublished by the FAO (with annual supple-
ments).



Amaex II*

WORK PROGRAMME FOR THE ECONOMIC PROJECTIONS AND PROGRAMMING CENTRE OF THE
BUREAU OF GENERAL ECONOMIC RESEARCH AND POLICIES OF THE DEPARTMENT OF ECO-

NOMIC AND SOCIAL AFFAIRS

Intreduction

1. This report is submitted in response t0 two requests of the
Economic and Social Council: first, by resolution 916 (XXXI1V),
the Council requested a report on progross made in the fields of
sconomic projections and economic planning towards achievement
of the go='3 envisaged in General Assembly resolution 1708 11 (XVI).
Secondl, by resolution 924 (XXXI1V), the Council requested a
report on activities in the fleld of economic projections.

2. The present document sets forth a continuing work pro-
gramme for the Economic Projections and Programming Ceatre
(EPPC), which was eetablished at Headquarters in accordance
with General Assombly resolution 1708 11 (XVI). In the context
of this work programme, a report is made on the recent activities
of the Centre.

). The proposed wark programme indicates the major lines
along which it is planned to carry out the assignments of the Centre.
It has beon designed to intensify and co-ord:-...e the work of the
United Nations in the field of projections and planning and, thereby,
to contribute to the aims of the United Nations Development
Decade. The programme takes into account the recommendations
of a group of experts (see annex 1) whose report (E/3668) was sub-
mitted to the thirty-fourth seasion of the Council and was commended
in Council resolution 924 (XXXI1V).

4. Activities closely related to those of the Centre are included
in the terms of reference of the regional economic commissions
and of the regional development institutes associated with the
commissions. The regional secretariats have undertaken work
in economic projections and programming for some years. Recently,
following the establishment of the EPPC and in accordance with
the same General Assembly resolution, 1708 II (XVI), regional
sconomic projections and programming centres have been estab-
lished in the Economic Commission for Africa (ECA), the Economic
Commission for Asia and the Far East (ECAFE) and the Economic
Commission for Europe (ECE); and a regional centre for projections
has been established in the Economic Commission for Latin America
(ECLA). In accordance with the proposal made by the General
Assembly in resolution 1708 1 (XVI), a Latin American Institute
for Economic and So~'1l Planning has been established and plans
are well advanced for organizing similar iastitutes in Africa and
in Asia and the Far East. Appendices A and B include pertinent
resolutions of the General Assembly and the Economic and Social
Council, as well as statements of the terms of reference of the
EPPC at Headquarters and in the regional secretariats.

3. Asone of the primary functions of the Centre is to co-ordinate
the work done on project.ons and planning by the various units
at Headquarters and in the regions, the work programme for the
Centre, submitted below, refers to closely related activities of these

. report submitted to the thirty-sixth session of the BEconomic
and Council as document E/3764.

units and of the regional development institutes. Further iniorma-
tion concerning related work of the regional socretariats and of
activities with regar! to the regional development institutes is
available to the Council in the annual reports of the Commissions.?
The proposed work programme for the Centre also refers to closely
related activities of the specialized agencies and other inter-govern-
mental organizations.

WORK PROGRAMME

6. This covers the work undertaken or to be undertaken in the
United Nations Secretariat at Headquarters in co-operation with
the regional secretariats, the regional development institutes, the
specialized agencies and other intergovernmental organizations.
The aciivities of the Centre may be classified into five major
categoliss .

(@) Studies on planning and programming;

(b) Projections of world economic trends;

(¢) Technical assistance support activitics;

(d) Dissemination of information;

(¢) Organization of meetings and seminars of experts.

The subsequent paragraphs broadly describe the scope and objec-
tives of each of these activities.

Plamning and programming studies

7. Studies in the field of planning and programming will be of
two types:
(a) Periodic reviews of the experience gained in development
planning by countries with different economic systems and
at different stages of economic development;

(b) A senies of manuals dealing systomatically with the techniques
of planning.

The intention of these studics is to shed light on the main problems
of development planning commonly encountered by developing
countries and o help build a factual and analytical body of know-
ledge that could be used in designing effective development plans.
It is hoped that these studies will also prove useful as teaching
material in the regional development institutes.

% The following ref
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8. A number of the studies proposed below are already under
way in various units of the United Nations Secretariat. Nevertheless,
such projects have been included here for completeness of presenta-
tion and in order to indicate the scope of the co-operation involved.

Sacion |. GeNERAL SURVEYS
9. Included in this section are the following projects:

Project 1.1. Report of the group of experts on planning for
economic development.  Under resolution 1708 (XV1) of the General
Assembly, a group of experts was convened to assist the Secretary-
General in preparation of “ a study summarizing the experience
gained and the techniques in use in the planning of economic
development by different countrics ”. This group is expected to
finish its work in August 196},

Project 1.2. Special chapters on economic development planning
in the * World Economic Survey " and the  Economic Survey of
Europe ". By the same resolution, the Secretary-General was also
requested “ to prepare a special chapter on questions of economic
development planning in one of the forthcoming issues of the
World Ecomomic Survey ”. In fulfilment of this request, part |
of the World Economic Survey, 1963, which is to be submitted to
the thirty-cighth session of the Economic and Social Council,
will be devoted to the subject of planning in the developing countries.
In addition, the Ecomomic Survey of Europe, 1962, presented to the
present session of the Council, contains a general study of planning
techniques in European countries.

Project 1.3. Periodic survey of development plans and their
Sulfilmens. It is intended that the special chapter in the World
Econmomic Survey, 1963, will be followed, at intervals, by periodic
surveys on development planning. Such surveys might consist of
two parts. The first part would describe and analyse those plans
pudblished or ratified within the preceding twelve months. The
second part would deal with those plans which have been completed
within the preceding twelve months. This would compare plans
with actual experience during the plan period; it would seek to
identify the main difficulties encountered and to point out the lessons
for the future. The survey might also, from time to time, contain
special articles by experts or the Secretariat on some current topics
in the field of planning.

SECTION 2. SPECIAL STUDIES ON APPRAISAL OF PROORESS TOWARD
REALIZATION OF THE ORJECTIVES OF THE DEVELOPMENT DECADE

10. In response to resclution 916 (XXXIV) of the Economic
and Social Council, a survey of progress in the economic and social
fields towards the targets set for the Development Decade will be
prepared for issue in 1968, which has been designated as Interna-
tional Co-operation Year by General Assembly resolution 1844
(XVIl). The work is to be carried out co-operatively by the Bureau
of General Economic Research and Policies, the Bureau of Social
Affairs, the regional secretariats and the specialized agencies.

Secion 3.  MACRO-ECONOMIC PLANNING

11. The following projects are included in section 3:

Project 3.1. Aggregaie models. This project will cover: (a) the
uses and limitations of aggregate models in development planning
in countries with different economic systems and at different stages
of development; (b) the problems encountered in the application
of models; and (¢) statistical requirements of different models.

Project 3.2. Macro-economic balances. This study includes:
(@) problems in the estimation of macro-sconomic balances, including
an estimation of investment requirements and the supply of saving;
and () problems of internal and external stability.
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SECTION 4. ALLOCATION OF INVESTMENT

12. This section comprises the following projects:

Project 4.1. Sectoral allocation of investment. Included in this
project are: (a) economic considerations relevant to allocative
decisions; (b) analysis of the patterns of resource allocation most
likely to accelerate development; and (¢) specific problems in
investment requiroments, such as determination of the investment
requirements in power and transport generated by industrialization.

Project 4.2. Criteria for the selection of projects. This covers:
(a) practical problems in the choice of techniques, including choices
between domestic production and foreign trade; (b) the use of
accounting prices; and (¢) means of implementing projects in the
private sector.

SECTION S. PLANNING OF THE EXTERNAL BECTOR

13. This topic includes: (a) analysis and appraisal of foreign
exchange resources and requirements in the formulation of medium-
term plans; () policies and procedures for the implementation
of foreign trade plans; and (c) problems and methods in the adjust-
ment of plans to short-term fluctuations in foreign exchange receipts.

SECTION 6. PLANNING AND MOSILIZATION OF SAVING POR ECONOMIC
DEVELOPMENT

14. This project would aim at a comparative study of programmes
for the creation, mobilization and channelling of domestic saving for
the productive investment embodied in national plans. The prob-
lems encountered and the measures required for their solution would
also be discussed.

SecioN 7. THE USE OF INTER-INDUSTRY ANALYSIS IN PLANNING

1S. The research would be focused upon the experience gained
in using input-output techniques and commodity balances in
national planning and also upon the applicability of these methods
to countries at different stages of economic development.

SECTION 8. ASPECTS OF PLANNING AT THE INDUSTRY
AND PROJECT LEVEL

16. The studies indicated above generally deal with the inter-
relationships among major sectors of the economy. Fulfiiment of
planned targets, however, requires study of the links between sector
targets and the conditions prevailing in the component industries.
Studies of this nature are being carried out by various units in the
United Nations Secretariat, both at Headquarters and in the
regional economic commissions, and by the Food and Agriculture
Organization of the United Nations (FAO). The following projects
are included in section 8:

Project 8.1. Aspects of planning at the industrial level. This
deals with both macro and micro aspects of industrial development
programming. The activities include: (a) analysis of government
replies to a questionnaire on industrial planning and development;
(b) studies on techniques of industrial programming; (c) pilot studies
on pre-investment data; and (d) assessment of operating charac-
teristics of industry. These are being carried out by the Centre
for Industrial Development (for further details, see document
E/3600/Rev.1, chapter V, sections A #2_d B).

Project 8.2. Aspects of planning of infrastructure. Studies will
focus on pioblems of assessment of techniques, of estimation of
capital requirements, of methodology of project appraisal, and of
organization with regard to water, mineral and energy resources
and transport development. In addition, through synthesis of
intercountry experience, these studies will provide a basis for
promoting intermnational standards.



Project 8.3. Aspects of planning in agriculture. Arrangements
will be made with the FAO regarding integration of the studies
on planning in agriculture within the framework of the Burean of
General Economic Research and Policies,

SECTION 9. EDUCATIONAL AND MANPOWER PLANNING

17. This study is to be carried out in collaboration by the United
Nations Secretariat, the International Labour Organisation (ILO)
and the United Nations Educational, Scientific and Cultural Organi-
zation (UNESCQ). It will be focused on methods and problems
in the assessment of educational requirements for economic growth,
particularly of skill requirements for fulfilment of medium- and
long-term plans; and it will include an analysis of the means of
evaluating the extent of under-employment and of achieving fuller
utilization of available manpower.

SEcTION 10. SOCIAL ASPECIS OF PLANNING FOR DEVELOPMENT

18. The following projects are included in this section:

Project 10.1. Studies of social aspects of planning for development.
A number of these studies, which analyse the expenditure on various
social sectors and its inipact on development, have already been
undertaken.

Profect 10.2, Methods of determining social allocations.

Praofece 10.3. Institutional factors affecting the supply and pro-
ductivity of labour with different types of skills.

Project 10.4. Public administration in relation to social develop-
ment. Under resolution 903 B (XXXIV) of the Economic and
Social Council, the Burean of Social Affairs, in co-operation with
the Division of Public Administration, is preparing a study “ sum-
marizing the experience of various organizational arrangements
for social planning in relation to economic goals ”. This study
is scheduled for completion in early 1964.

INTERRELATIONSHIPS BETWEEN SOCIAL AND ECONOMIC
TARGETS IN DEVELOPMENY PLANNING

SectioN 11,

19. This study is to be undertaken by the Bureau of General
Economic Research and Policies in collaboration with the Bureau
of Social Affairs. While, at the preparatory research stage, social
and economic aspects of development planning lend themselves to
a more or less separate evaluation and analysis, the establishment
of an integrated development plan should bring together social
and economic targets into a consistent set of objectives and empha-
size their mutual interdependence. It is hoped that, as experience
is accumulated with respect to the implementation of the projects
listed above, some gereral methods for constructing and imple-
menting balanced socio-economic development plans will eventually
be developed. It may be noted that under resolution 830 A (XXXII)
of the Economic and Social Council, a series of country case studies
of planning for balanced social and economic development has
already been initiated.

Projections of world economic trends

20. During recent years, it has been increasingly recognized that
long-term economic projections have a definite role to play in
national and international planning for economic development.
In the report by a group of experts that met in June 1962 to evaluate
the techniques of long-term projections, the purposes of projection
work are regarded as twofold. “Not only would this create a
better basis for national plans to promote economic and social
progress in the countries concerned; it would also emphasize the
great opportunities for bringing national economic policies nto
closer accordance with international objectives and for shaping
these policies with greater awareness of common interests ” (see
annex I).
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21. It is in relation to the second purpose that the availability
of a consistent set of projections of world economic trends has
become an urgent task. In more concrete terms, such global
projections could assist individual countries, particularly the deve-
loping countries, in their planning work by: (a) furnishing realistic
ranges of the trends in external economic forces; (b) bringing into
focus the degree of complementarity of national plans and the
possibility of ptomoting regional co-operation, and (c) providing
background information for consideration of appropriate inter-
national measures to improve the external economic environments
of the developing countries.

22. Turthermore, global projections will also play an important
role in the work relating to the United Nations Development
Decade and the United Nations Confererice on Frade and Deve-
lopment, In both cases, the expansion of world trade and the
acceleration of economic growth in the world economy have been
primmaty aims. Moreover, in the case of the Development Decade,
a target rate of growth of 5 per cent has been set for achievement
by all the countries, Global projections will serve to indicate,
in quantitative terms, the basic requirements for achievement of
these objectives and also to estimate the probable impact of various
national and international measures that might be taken.

23. To meet these needs, the Centre will organize its work
on projections around three broad aspects: (a) developing the
technigues for long-term projections; (b) making actual projections
for major economic and social variables; and (¢) appraising the
basic requirements for achievement of target growth rates in the
developing countries during the Development Decade.

SECTION 21. MANUALS ON TECHNIQUES FOR PROJECTIONS
OF INTERRELATED ECONOMIC VARIABLES

24. The aims of the projects included in this section will be:
(a) to survey techniques currently used in long-term projections;
and (b) to develop standard techniques and models to be employed
for country, regional and global projections. The results of the
research will be published in a series of manuals. Section 21
includes the following projects:

Project 21.1. Aggregate models. Under Economic and Social
Council resolution 777 (XXX), a group of experts was convened
in June 1962 and its report contained proposals for a co-operative
work programme on long-term projections (see appendix B). Three
papers concerning aggregate models used for projections in countries
with different economic systems and at different stages of develop-
ment were submitted to this group for discussion. They were:
“ A projection model of the developed private economies * (EPPC/
LTEP/R.1), “Bconomic models for under-developed countries”
(EPPC/LTEP/R.2) and “ Methods of long-term projections for
the centrally planned economies™ (EPPC/LTEP/R.5). These
papers will be published shortly, after account has been taken of
the comments at the meeting.

Project 21.2. Sectoral models. As a complement to aggregate
models, sectoral models will examine the implications of results
obtained from aggregate models on the structure and growth of
major economic sectors. The work on developing countries has
already been initiated, 1t is planned that a meeting of experts will
be convened in 1964 to evaluate the results and to discuss other
related problems.

SectioN 22. EXTRAPOLATION OF ECONOMIC GROWTH RATES

25. This consists of simple extrapolations of past trends in
econommic growth on a world, regional and country basis. Its
purposes are: (a) to evaluate the target growth rates implied in
national development plans in the light of historical trends; and



(b) to compare perspective economic growth and population growth
among countries as well as among regions in the framework of the
Development Decade, A preliminary study entitled “World
population and gross domestic product: Extrapolation of historical
trends for the years 1965, 1970, 1975 (EPPC/LTEP/R.3) was
prepared and made available to the meeting of experts on projections.
This document will also be published shortly.

SECTION 23. PROJECTIONS OF BASIC REQUIREMENTS FOR ACHIEVEMENT
OF TARGET GROWTH RATES IN THE DEVELOPING COUNTRIES

26. In this, as well as in the subsequent sections, the techniques
obtained from section 21 will be employed for actual projections.
The various projects included in this section are designed to assess
the basic requirements for realization of major economic targets,
as well as to evaluate the progress towards their achievement, in
the developing countries. Such assessment and evaluation will be
made not only in relation to the targets given in national plans
but also to those given in the frameworks of the Development Decade
and the Conference on Trade and Development. The following
projects are included in section 23:

Project 23.1.  Projections of the trade needs of developing countries.
A preliminary study entitled * Expansion of international trade and
its significance for economic development * (E/CONF.46/PC/13)
has been issued for use by the Preparatory Committee of the Con-
ference on Trade and Development. This project centres upon
trade needs of developing countries for their accelerated economic
growth,

Project 23.2. Projections of total owtput by major productive
sectors. This includes evaluation of the sectoral rates of growth
implied in over-all growth targets, actual sectoral projections on
the basis of past experience and perspective plans of individual
countries.

Project 23.3, Projections of investment requirements, This
project is composed of projections of the aggregate level of invest-
ment required to achieve target rates of growth in individual coun-
tries and in the developing countries as a whole, and of investment
requirements by type.

Project 23.4. Projections of domestic saving. Projections of
household, enterprise and government saving in individual coun-
tries by detailed analysis of the major determining factors and of
policy measures and projections of regional saving on the basis
of past experience and long-term development plans of constituent
countries are included in this project.

Project 23.5. Projections of domestic demand for major com-
modities other than capital goods. This includes projections of
demand for these commodities as a function of the level and dis-
tribution of income, size of families and relative prices; commodities
to be included correspond to the sectoral break-down of output
used in project 23.2,

Project 23.6. Projections of export earnings. This project will
also be carried out in co-operation with specialized agencies:
(@) projections of exports of primary and manufactured commodities
of developing countries to the rest of the world as a function of
domestic and foreign economic conditions and policy measures;
(b) projections of intra-trade among developing countries; (c) pro-
jections of the terms of trade; and (d) projections of invisible
receipts and payments.

Project 23.7. Projections of import requirements. This includes
projections of import requirements of major commodity groups,
as implied by the results of projects 23.2 to 23.5.

Project 23.8. Projections of the inflow of long-term funds. The
research will be linked with the annual surveys of long-term capital
movements, which are now undertaken by the Bureau of General
Economic Research and Policies.
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Project 23.9. Projections of balance of payments gap. This
project will present a consolidated account of the results of projec-
tions in projects 23.2 to 23.8, in order to assess any possible gap
in the balance of payments that might arise in the developing
countries in their effort to realize growth targets. Studies of the
impact of alternative natjonal and international measures to deal
with any expected gap will be included.

SECTION 24. PROJECTIONS OF MAJOR ECONOMIC VARIABLES
IN THE DEVELOPED COUNTRIES

27. This section includes the implications of growth under full
employment conditions on sectoral problems, as well as domestic
and import demand for major commodities. Such projections
will also serve as a background study for evalvating the export
prospects of the developing countries.

SECTION 25. PROJECTIONS OF MAJOR ECONOMIC VARIABLES
IN THE CENTRALLY PLANNED ECONOMIES

28. Such projections are generally given in the perspective plans
of most countries. These will serve as a basis for estimating their
demand for imports from the developing countries.

SECTION 26. PROJECTIONS OF COMMODITY PRODUCTION AND TRADE

29. While aspects of commodity projections have already been
covered in the previous projects, this section is intended to review
the trends of individual commodities on a global basis. The
projections are intended to serve as background material for the
Commission on International Commodity Trade (CICT) or other
international bodies in considerations of commodity agreements
or other international commodity policies. This section includes
the following projects:

Project 26.1. Projections of agricultural commodities. In re-
sponse to General Assembly resolution 1517 (XV), a preliminary
study entitled “ Agricultural Commodities — Projections for 1970
(E/3628) was prepared by the FAO.

Project 262, Projections of primary non-agricultural commodities.
In response to the same resolution, a preliminary study entitled
“ Prospective demand for non-agricultural commodities: Problems
of definition and projection methodology * (E/3629) was submitted
to the thirty-fourth session of the Economic and Social Council.
A progress report on the subject of “ Prospective supply of non-
agricultural commodities ” (E/CN.13/L.74) was submitted to the
eleventh session of the CICT.

Project 26.3. Projections of manufacturing commodities. In
conjunction with project 23.5, such projections will concentrate
on the demand for steel, machine tools and other manufactured
capital goods. In addition, the trends of world trade in steel and
iron ores will be analysed.

Project 264. Projectlon of the commodity compasition of world
trade. This includes detailed projections of direction and volume
of commodity trade, as implied in projections of the over-all eco-
nomic growth of trading countries.

SECTION 27. PROJECTIONS OF POPULATION AND LABOUR FORCE, AND
OF REQUIREMENTS FOR EDUCATION, LABOUR TRAINING, HOUSING
ETC. IN INDIVIDUAL COUNTRIES

30. These studies consist of: (a) the preparation of technical
manuals on methods for projections in these fields; and (b) their
application to actual projections. A set of recommendations for
national standards on population projections is also to be established.
Work in the United Nations Secretariat is being undertaken by the



Bureau of General Economic Research and Policies and the Bureau
of Social Affairs, in co-operation with the specialized agencies
concerned.,

SECcTION 28, IMPROVEMENT AND STANDARDIZATION OF DATA
REQUIRED FOR ECONOMIC PROJECTIONS

31. This section includes the following projects:

Project 28.1. Standardization and collection of data, The basic
data that have been used for projections are partly based upon those
collected by the Statistical Office of the United Nations and com-
piled according to the standards established by the Statistical Com-
misston, such as the Standard Interngtional Trade Classification,
the International Standard Industrial Classification and the System
of National Accounts. The future tasks will be: (@) to provide,
from time to time, arrays of the basic data of the global projections
for use by countries and regions in making related projections;
and (b) to assist the countries, wherever necessary, to assemble
data conforming as closely as possible with the international
standards,

Project 28.2, Comparison of purchasing power of national cur-
rencies, ‘This consists of the development of meaningful conversion
factors for comparing and aggregating economic magnitudes in
different countries,

Technical assistance support

32. The expansion of operational activities concerned with
projections and development planning will be pursued along the
lines indicated by the General Assembly in resofution 1709 (XVI)
on the decentralization of economic and social activities and the
strengthening of the regional commissions, i.e., with heavy reliance
on the regional establishments, Projections and programming
centres, as well as development institutes are now being created
in Africa, Asia and Latin America. Therefore, the role of Head-
quarters — apart from the functions it has to perform in places
where regional services are not available — should gradually be
thought of in terms of “ the policy guidance functions * mentioned
in resolution 1709. These could be adequately performed if the
very small staff of the projections and programming centres were
reinforced by the provision, under the United Nations Regular
Programme of Technical Assistance, of a few high-level advisers
in development planning and projections, whose services would be
available as needs arise in the regions or at Headquarters.

Dissemination of information

33, The publication of a periodic survey on planning, as indicated
above, would serve, inter alia, as a major instrument for disseminat-
ing information on substantive matters, It may, however, also be
advisable to conmsider the publication of an information bulletin
at regular intervals. Such a bulletin would contain:

(@) Reports on the progress of work on planning and projections
at Headquarters and in regional secretariats, as well as in other
United Nations agencies;

(b)) To the extent feasible, summaries of important developments
and results of research work in these fields in different countries;

() Notification of conferences, experts’ meetings and seminatrs,
and their agendas;

86

(d) Lists of books and articles on planning and projections pub-
lished in the preceding twelve months, with brief descriptions of
their contents,

34, The Centre would also act as an “ international clearing
house ” in collecting and transmitting information about research
and practical work in planning and projections. It would maintain
contact with the national planning agencies as well as with private
institutions and individuals currently engaging in research in these
fields. In this way, the Centre would be able to extend information to
them about the progress of work of the United Nations family and,
at the same time, to receive from them the same kind of information
as well as the results of their current research,

Organization of meetings and seminars

35. To help implement the research programme described
above, it is deemed useful for Headquarters and the regional secre-
tariats to organize regular and ad hoc meetings of experts, The
experfs may be requested to prepare reports on specific projects in
the work programme or to assist the secretariats in carrying out
studies. As the need arises, their views and recommendations
tmay be sought in connexion with revision of the work programme
of the Centre,

36. Since its inception, the Centre has organized meetings of
two groups of experts — one on long-term economic projections
and the other on planning for economic development. In the
regional secretariats, meetings of experts on similar topics have also
been held in recent years. However, it is the intention of the Centre
to organize future meetings on a more flexible basis. The form and
composition of the meetings will vary according to the nature and
requirements of particular projects. When a project is of particular
interest to a regional secretariat, joint meetings will be held,

37. In the field of long-term economic projections, the urgent
tasks are to determine the appropriate methodology to be used for
future work on projections and to evaluate the implications of the
results of any regional and global projections. To advise the Centre
in carrying out these tasks, it is thought that regular meetings in
the form of a small group of government experts of high standing
would be most fruitful, Such a group would be expected to prepare
its own technical report and to make recommendations.

38. In the field of planning, the main form of meetings would
consist of regular seminars. Participants would be government
officials — drawn from countries with different economic systems
and at different stages of development — who are actually involved
in the day-to-day operations of planning in national governments,
Each of these seminars would be devoted to a specific problem
of planning, to be chosen from the groups of projects listed under
planning and programme studies (paragraphs 7-19). The discus-
sion would be focused on a review of the actual problems faced
by individual planners and on the means of their solution. The
actual proceedings of such seminars would be released for public
use. At the same time, it is hoped that the Centre would then
be in a position to analyse and synthesize the experience gained
and to publish the results in operational terms in a series of planning
manuals. Moreover, it would also be useful to hold occasional
meetings of senior officials occupying policy-making positions in
national governments, in order to discuss broad policy issues in
planning.



Annex ITI

GENERAL ASSEMBLY AND ECONOMIC AND SOCIAL COUNCIL RESOLUTIONS
ON PLANNING AND PROJECTIONS

General Assembly resolution 170§ (XVD on planning for economic
development

(Extract)

“ The General Assembly,

nI

“1. Invires the Governments concerned, acting as appropriate
through the regional economic commissions or their appropriate
subordinate bodies to be established for this purpose, to submit
requests to the Special Fund for assistance needed for the estab-
lishment of economic development and planning institutes which
will be closely linked to the respective regional economic com-
missions with a view, inter alla, to giving prospective trainees
the benefits not only of theoretical but also of practical training
and an acquaintance with the important work carried out by
the secretariats of the regional economic commissions in their
regions;

“2, Invites also the Economic and Social Council at its
resumed thirty-second session to recommend that the Economic
Commission for Africa, the Economic Commission for Latin
America and the Economic Commission for Asia and the Far
East consider this matter at their forthcoming annual meetings
and that the Economic Commission for Europe consider the
expansion of its in-service training programme to include a
substantial number of fellows from less developed regions;

“3. Expresses the hope that the Special Fund will give prompt
and sympathetic consideration to the establishment of the insti-
tutes referred to above;

“4, Expresses the hope also that the Special Fund will give
prompt and sympathetic consideration to the establishment of
similar institutes which may be proposed by a group of Member
States that are not members of any regional economic commission,
such institutes to be open to participation by developing countries
which are at present members of regional economic commissions;

“ II

“ Requests the Secretary-General to establish an Economic
Projections and Programming Centre with sub-centres, as appro-
priate, in the regional economic commissions or institutes of
economic development and planning:

“(a) To intensify the activities already initiated in this field
and to prepare, as soon as practicable, in co-operation with the
international agencies concerned, long-term projections of world
economic trends in order to facilitate the formulation of national
economic plans;

“(b) To provide studies of planning techniques under various
economic and social systems which would be helpful to national
and regional institutes of economic development and planning;
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“HI

“1. Invites the Secretary-General, with the assistance of a
group of experts composed with due regard to their familiarity
with various planning techniques under different economic
systems and in co-operation with the appropriate institutions
of different countries, to prepare a study summarizing the expe-
rience gained and the techniques in use in the planning of eco-
nomic development by different countries, and at the same time
expresses the hope that the Governments of Member States
will help to carry out that study;

“2. Requests the Economic and Social Council to examine
the study at its thirty-sixth session and to submit to the General
Assembly at its eighteenth session its recommendations concerning
the utilization of experience of economic planning in the interests
of developing countries;

“3. Further invites the Secretary-General to prepare a special

chapter on questions of economic development planning in one
of the forthcoming issues of the World Economic Survey.”

Economic and Social Council resolution 777 (XXX) on projections

(Extract)

“ The Economic and Social Council,
“

“1. Takes note of the preliminary report of the Secretary-
General on the evaluation of long-term economic projections @
including the replies of Governments, specialized agencies and
other intergovernmental organizations to his questionnaire on
these projections; b

“2. Requests the Secretary-General to intensify his activities
in the field of economic and social projections, including work
on the collection, standardization and processing of the relevant
data, and on the development of techniques for making medium-
and long-term projections, drawing so far as practicable upon the
services of experts at present available in the United Nations,
the specialized agencies and other competent international bodies;

“3. Authorizes the Secretary-General to convene such meetings
of experts from representative groups of national Governments
as he deems appropriate for the purpose of further evaluation
of techniques of medium- and long-term projections, particularly
in the economic field;

“4, Recommends that the regional economic commissions
continue their activities in this field in particular by encouraging
and facilitating the preparation and supply by their member
States of information relating to projections, and by arranging
for appropriate technical advice and the collation of data;

@ Official Records of the Economic and Social Council, Thirtieth
Session, Annex, document E/3379,

b B/3379/Add.1-6,



“35, Invites States Members of the United Nations and
members of the specialized agencies to co-operate with the Secre-
tary-General, the specialized agencies, and the regional economic
commissions, by taking measures to improve their techniques
of projection, by providing information on the methods, assump-
tion and projections used in their respective countries, and by

participating in seminars and other meetings designed to improve

the utility and availability of national and international econoric
and social projections.”

Economic and Social Couneil resolution 924 (XXXIV) on work
programme on long-term projections

(Extract)

“ The Economic and Social Council,

“

" 1. Tuakes note with appreciation of the progress report of the
Secretary-General ¢ and of the report submitted by a group of
experts entitled € United Nations Economic Projections and
Programming Centre: Proposals for a Co-operative Work
Programme on Long-term Projections *; ¢

“2, Counsiders that implementation of the work programme
on long-term projections recommended by the group of experts
would be an important help, particularly in the light of the
objectives of the United Nations Development Decade, in for-
mulation of development programmes of developing countries;

“3. Locks forward to the intensification of the work of the
United MNations Secretariat, including the secretariats of the
regional economic commissions, in co-operation with the spe-
cialized agencies already working in the same field, as a means
of increasing understanding of the quantitative as well as the
qualitative implications of the acceleration of the rate of economic
development;

“4, Requests the Secretary-General to submit to the thirty-
sixth session of the Council a progress report on the activities
of the United Nations Economic Projections and Programming
Centre and the activities of the regional commissions in this field,
as well as on the implementation of the work programme recom-
mended by the group of experts.”

¢ Official Records of the Economic and Social Council, Thirty-fourth
Session, Annexes, agenda item 2, document B/3661,

4 Jbid., document E/3668.
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Fconomic and Social Council resolution 979 (XXXVI) on economic
planning and projections

“ The Economic and Social Council,

“w
.

* Noting the work programme for the Economic Projections
and Programming Centre. €

“1. Looks forward to the submission of the report of the
Expert Group on Planning for Economic Development, to the
completion of the study on economic planning techniques in
Europe in the Economic Survey of Europe, 1962/ and to the
publication of a study on economic planning in the developing
countries in a forthcoming World Economic Survey £ in accordance
with General Assembly resolution 1708 (XVI);

“2. Requests the Secretary-General to proceed with the
implementation of the work programme of the Economic Projec-
tions and Programming Centre at Headguarters and in the
regional centres in co-operation with the specialized agencies
for meeting as effectively as possible the requests of Governments
in the fields of economic planning and projections;

“3. Expresses the hope that the regional economic commis-
sions will give great emphasis to the consideration of the problems
of planning in their work programmes;

“4, Recommends an intensification of the exchange of infor-
mation on experience in the field of planning and planning methods
among regional commissions and other regional bodies of the
United Nations, through their respective secretariats;

“5. Recognizes in this connexion the especial value of seminars
and symposia with participants from one or more regions;

“6, Urges States Members of the United Nations ot members
of the specialized agencies to provide co-operation and assistance
to the Secretary-Genperal in developing the activities of the
United Nations in the fields of economiic planning and projections;

“7. Decides to inscribe the problem of economic planning
and projections as a separate item on the agenda of its thirty-
seventh session.”

¢ Official Records of the Economic and Social Council, Thirty-sixth
Session, Annexes, agenda item 2, document Ef3764.

f United Nations publication, Sales No.: 63.ILE.1,
& Jbid,, Sales No.: 63ILECA.C.1,



Annex IV

TERMS OF REFERENCE OF THE CENTRES AT HEADQUARTERS AND IN THE REGIONS

Economic Projections and Programming Centre

(Extract from a Memorandum dated 11 June 1962 by the Under-
Secretary for Economic and Social Affairs)

“ The Projections and Programming Centre is established as
a unit in...the Bureau of General Economic Research and
Policies. The Director of the Bureau will ex officio be the Director
of the Projections and Programming Centre. It is intended that
the activities of the Bureau shall be increasingly focused on the
problems of projections and programming, both in their research
and operational aspects, and that, in so far as possible, staff
for the Centre should be drawn from the establishment of the
Bureau. The Centre may also draw upon the resources of the
other units of the Department through temporary loans of
staff, or in forming task forces for the implementation of specific
projects.

“ The Centre will have the following terms of reference:

“(@ To develop and carry out, in close co-operation with
the secretariats of the regional economic commissions, a con=
tinuing and integrated programme of long-term projections in
world economic trends, designed to facilitate the formulation
of national economic plans, and to assist in the efforts which
might be undertaken towards the determination of prospects
and targets for various sectors of the world economy;

*(b) To co-ordinate the work done on projections and planning
by the various units of the Department of Economic and Social
Affairs at Headquarters and in the regions, in order to ensure
a unified methodological approach as well as an optimum utiliza-
tion of resources in the conduct of such work;

“(¢) To initiate or undertake specific studies on the problems
and techniques of planning and programming under various
economic and social systems, as may be helpful to national or
regional institutes, particularly those established under the
auspices of the regional commissions;

“(d) To give substantive support to United Nations technical
assistance operations related to the problems and techniques
of planning and programming, in co-operation with the units
concerned at Headquarters and in the regions, including regional
development institutes;

* (e), To serve as a focal point for consultation and co-operation
with the specialized agencies and the IAEA, on questions or
projects involving economic projections and programming;

“(f) To promote and maintain contacts with intergovern-
mental agencies outside the United Nations family, as well as
national agencies, or institutions, both public and private, active
in the same area of work.”
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ReGIONAL CENTRES

Economic Commission for Africa

In accordance with General Assembly resolution 1708 (XVI),
a regional Centre for Economic Projections and Programming
was established within the Division for Economic and Sccial
Development. This regional Centre, which will co-operate closely
with the world-wide centre organized within the Department for
Economic and Social Affairs at Headquarters, has initiated sys-
tematic analyses of African development plans as well as expeti=
mental work on long-term projections of African economic trends,
as a part of the projections of world economic trends, in order to
facilitate the formulation of national economic plans, Steps
are being taken to establish and maintain close contacts between
the regional Centre and the central planning agencies of African
Governments.

Two project descriptions, illustrative of the work of the Centre,
are as follows:

(a) Planning and programming. Research in methodology and
techniques of planning and programming applicable under African
conditions, to be carried out in co-operation with the EPPC at
United Nations Headquarters and with other regional commissions.
Topics to be covered include the adaptation of over-all models of
growth for planning in African countries, capital output ratios and
related subjects, income elasticity of consumption, the applicability
of input-output analyses to African economies, investment
criteria and methods of international co-ordination of development
planning;

(b) Projections. Projections for African counfries or groups
of countries as well as for the continent as a whole, to be undertaken
within the framework of the United Nations programme for pro-
jections carried out by the Centre at United Nations Headquarters
in co-operation with the regional economic commissions.

Economic Commission for Asia and the Far East

A regional Centre has been established within the ECAFE
secretariat, along the lines of General Assembly resolution 1708
(XVI). The following extract from the Commission’s programme
of work and priorities is illusirative of the work on projections
and programming undertaken by the ECAFE secretariat:

“ Studies of techniques of programming economic develop-
ment, including methods of economic projection, adapted to
the conditions of the countries in the ECAFE region. Previous
work: the Working Party on Economic Development and Plan-
ning dealt with the problems and techniques of economic develop-
ment planning in 1955; the First Group of Experts on Program-
ming Techniques in 1959 dealt with the general aspects of these
techniques; the expert group organized jointly with the FAO
considered selected aspects of agricultural planning in Asia and
the Far East in 1960; the Second Group of Experts on Program-
ming Techniques dealt with the techniques of applying industrial



cost data and relatsd coefficients (0 economic programming in
1961 ; the Third Group of Experts deslt with prujections techniques
for long-term economic planning in 1962. Preparatory work in
1963 for ths Fourth Group Meeting in 1964,

“ Studies of long-term prospects of economic development
in the ECAFE region, in co-operation with governments and
research institutes concerned. It is proposed to convene in
1964 the Fourth Group of Experts on Programming Techniques
to consider the long-term prospects of economic growth of the
countries of the ECAFE region as well as of the region as a whole.”

Ecomomic Commission for Europe

A regional Centre for Projections and Programming has been
set up within the ECE secretariat, with the Director of the Research
and Planning Division as the ex officio Director of the Centre.
The functions of the Centre will include:

(s) Ressarch on methodology and techniques of ecconomic
the making of such projectioma for the European region as these
may bs required by the general work programme of the Commission
or of the United Nations generally;

(b) Co-operation in this field with the Centres at Headquarters
and in the other regional economic commissions ;

(¢) Maintenance of close contacts with the planning agencies of
European countries;

(d) Lending support to technical assistance operations in the
planning fleld in European countries, and the provision of such
assistance as may be requested to similar activities in the areas of
other regional commissions ;

(¢) Dissemination of information on the development of tech-
niques of economic planning and programming in European
countries ;

(f) Organization of occasional expert meetings on planning and
programming techniques, in co-operation as necessary with other
regional centres, with participation by planners, etc., from under-
developed countries inside and outside Europe.

Economic Commission for Latin America

A regional Centre for Ecoaomic Projections has been established
in ECLA. It will have tlv, following primary functions:

(@) To formulate — ir a systematic and permanent manner —
projections for the Latin American economies in general and for
particular countries or groups of countries;

(b) To investigate the techniques and methods in the field of
projections in order to propose and use those which are considered
most adequate for the conditions prevailing in Latin American
countries;

(¢) To examine statistical and technical information that is
necossary for making the projections;

(d) To compile and analyse the projections that have been pre-
pared by other international and national organizations for the
world economy and for Latin America — especially in those fields
and for those countries of greatest interest — for an appreciation
of the perspectives and process of economic development in our
countries.

The Centre for Economic Projections will maintain cloee co-
operation with the Latin American Institute for Economic and
Social Planning in the analysis of and research on techniques of
projections and will prepare joint studies in accordance with their
respective programmes of work. The Centre will co-ordinate its
work with the EPPC at United Nations Headquarters. It will
establish relations with international and national organizations,
governmental or private, that are active in this field and will maintain
permanent contact with them.
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