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DISARMAMENT, FOREIGN AID AND ECONOMIC
GROWTH*

WASSILY LEONTIEF

Harvard University, Cambridge, Mass,, USA.

1. Introduction

One of the most pressing international
problems today is the marked gap between
the growth rates of the developed and
underdeveloped areas of the world. While
the underdeveloped areas of the world
contain more than two-thirds of the world’s
population, they produce as little as one-
seventh of the world’s gross output of
goods and services, and experience an
average rate of economic growth as low
as one-half that of the developed areas. But
even more important, the continuation of
this growth lag will lead to an even greater
reduction in the underdeveloped areas’
share of the world’s Gross National
Product (GNP).

A rise in the growth rate of these areas
will depend on an increase in their rate
of productive investment. However, the
low level of income in these areas, com-
bined with high propensities to consume,
leaves little savings available for internal
investment. Thus the only major sources
of possible increases in productive invest-
ment are external investments, in the
form of aid, loans, or direct private invest-
ment from the developed areas of the world.

In light of this problem, it is important
to consider the effects of possible disarma-
ment programs, particularly among the
developed areas of the world. Since even
partial disarmament will involve a major
reallocation of resources to peace-time
uses, there is a real possibility for consider-
ing the effects of a planned increase in
capital transfers to underdeveloped areas.
This possibility raises two questions of
interest: (1) how much additional invest-

ment would the underdeveloped parts of
the world have to absorb if they were to
raise their average growth rate, over the
next ten-year period, up to the average
growth rate of the economically advanced
industrial countries, and (2) if capital
transferred from developed to underdevel-
oped areas were to constitute the princi-
pal source of such additional investment,
how large would this transfer have to be?

2. The model

The simple dynamic model chosen to
study this question was designed speci-
fically to rely only on statistical data which
are actually available. The world economy
is divided into two groups of economies
— developed and underdeveloped (Group
I and Group 2). The developed group
comprises Western Europe (excluding
Spain, Portugal, Greece, and Turkey),
the United States, Canada, Japan, Soviet
Russia and other socialist countries; the
underdeveloped group comprises all other
countries. The only interactions between
the two groups which interest us here are
flows of capital goods and services from
Group I to Group 2. We will consider the two
groups as isolated except for this set of
flows, in order to study its direct effect
on the gross incomes in Group 1, on
productive investments in Group 2, and
therefore its indirect effect on the growth
ratcs in the two groups.
Variables : The following set of aggregative
variables is used to describe the state of
the two groups of economies at any partic-
ular time (t):
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Developed Underdeveloped
Areas Areas

Gross national product (domestically produced) ........ Y,(t) Y, (1)
Productive investment (total) ................ ... ..., I,(t) I,(¢)
Capital transfer from developed to underdeveloped areas . H(t)
Growth rate of the .

domestically produced X_(f)

Gross National Product, Y(z) """ "' """ 7 rrrrrrrte () ro(t)

The value of these seven variables given
(that is, observed or assigned) for the year
1959 constitutes the empirical basis of a
series of alternative projections of the
economic growth of both groups of coun-
tries over the ten-year period ending at
1969.

Assumptions : The following is a statement

of the basic assumptions implicit in the

symbolic representation of the model
below.

(1) The Capital Transfers (H) from Group
1 to Group 2, during any period of
time are a fixed proportion of the
Gross National Product in Group 1
(See Equation 5 below).

(2) The Capital-Output Ratios (by, by) of
each group remain constant over
time (see Equations 2, 7).

(3) The Productive Investment in:

(a) Group 1 (1) is a fixed proportion
of the Gross National Product
in Group 1 during the period of
time (Equation 1).

(b) Group 2 ({,) is the sum of:

(1) Internal Investment [which
equals a fixed proportion of
the Gross National Product
in Group 2 during the pe-
riod of time (Equation 6)],
and

(2)  External Investment [which
equals the Capital Transfers
from Group 1 (Equation 6)].

Equations of the Model :

(A) Developed Areas: The following theo-
retical relationships are used to derive
and to solve the equations describing
the growth of the developed areas.

Saving Function :

(1) L(t) =4Y,()
¢ represents the fraction of the
GNP allocated to investment.

Acceleration Relationships :
4 (1)

by
b, 1s the capital coefficient (capi-
tal-output ratio) describing the
amount of capital required per
additional unit of annual GNP.

2) Y (1) =

Growth Rate Equation, obtained
from (1) and (2):

5 1
(3) Yy(t) - "I;‘L Y, =0
1
Exponential Growth Function, ob-
tained by solving (3):

@ o = KoM L=
1

where ¥, (0) represents the level
of the GNP in the base year, 0,
and %, its growth rate, which
remains constant as long as i,
and b, are fixed.

The amount transferred from the devel-
oped to the underdeveloped areas is as-
sumed to constitute a fixed fraction, 4,
of the GNP of the capital-exporting coun-
tries. Thus, the following transfer rela-
tionship, which is derived from equations
(4) above, implies that H(t), the amount
transferred, will grow exponentially at the
same rate as the developed areas’ GNP:

Transfer Relationship :

At

(5) H(t) = h¥,(t) = AY,(0)e



(B) Underdeveloped Areas: The following
theoretical relationships are used to
derive and to solve the equations de-
scribing the growth of the under-
developed areas.

The productive investment in the
underdeveloped areas is being sup-
ported from two sources: the saved
fraction, i,, of their Gross National
Product, Y,(¢), and the capital-im-
ports, H(t):

Investment Function :
(6) ILy(t) =1, Yo(t) + H(t) = )
t
ipYy(t) + hYy(0)

Acceleration Relationship :

(1) Yty = 24

by is the capital coefficient de-
scribing the amount of capital
required per additional unit of

annual GNP.
Growth Rate Equation, derived from
(6) and (7):
. 3 h At
(8) Yalt) — 2X(t) — = ¥;(0)¢™
b2 bZ
. L2 i
—O, lf72¢ll -~b1

Growth Function, obtained by solv-
ing the differential equation (8):

9) Y,(t) =|Y,(0 _HO | A
( ) 2() - 2( ) + bz(}'l—lz) 4
_ H(©) ellt LB
ba(A=2g) P by

To verify the last equation one can sub-
stitute it and its derivative in (8); the
expression on the left-hand side will
identically equal zero.

The growth of the underdeveloped areas
turns out to be described by a combina-
tion of two exponential terms. The first
reflects the effects of internal savings, the
second the contribution of investment
financed through capital imports. Accord-
ingly, the growth rate, 4,, of the first com-
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ponent depends on the magnitude of the
domestic savings — and capital-output
ratios — while the second term grows at
the same rate as the GNP of the developed
areas.!

3. The data

The data for both developed and under-
developed areas are taken as consolidated
gross figures in order to treat these two
groups of economies as single entities.
All figures on which this analysis is based
were chosen to lie within the limits of
statistical estimates published by United
Nations and other sources. The data used
for the two major classifications of Gross
National Products and Gross Productive
Investments are as follows:

(1) The Gross National Product of the pre-
sent armed world is assumed to be $1,400
billion of which $1,205 billion are pro-
duced in the developed (free enterprise
and planned) economies and $195 billion
in the underdeveloped countries. Of the
estimated $120 billion of total military
expenditures, $102 billion are assumed to
be incurred by the economically advanced
(free enterprise and planned) economies
and the remaining $18 billion by the
underdeveloped. The present annual capi-
tal flow from the developed to the under-
developed areas is assumed to be $4
billion which equals 0.3 per cent of aggre-
gate Gross National Product of the devel-
oped countries. Finally, the average
growth rate of the Gross National Product
of the developed countries in the present
armed world is assumed to be between
4-6 per cent per annum, and the corre-
sponding growth rate of the underdevel-
oped countries is assumed to be between
2-3 per cent per annum.

(2) The Gross Productive Investment of all
developed countries is assumed to amount
to $228 billion per annum which is 18.9
per cent of the present Gross National
Product. Various published statistical
estimates of the corresponding figures for
the underdeveloped countries differ from
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each other so much that two separate sets
of computations were performed. The
first is based on the assumption that the
present aggregate productive investment
in the underdeveloped countries amounts
to $22 billion per annum, ie. 11.3 per
cent of the Gross National Product, while
the second is based on the assumption that
its magnitude is only $15 billion, i.e. 7.7
per cent of the Gross National Product.

Breakdown of the Alternative Projections
Since aggregative capital-output ratios
(capital coefficients) and saving ratios can
be estimated — particularly for the under-
developed areas — only within a rather
wide margin of error, and because our
expressed purpose is to assess the possible
effect of changes in the amount of outside
capital received by underdeveloped areas
on their rate of growth, not one, but many
alternative projections were made, all com-
puted from the same general formula,
but each based on different hypothetical
combinations of the magnitude of the
structural parameters enumerated above.

Different Sets of Statistical Estimates :

(1) Growth Rate in the Base Year: Two
possible initial growth rates are con-
sidered.

(a) Tables 1-3 are based on an
initial growth rate of 4% in the
developed areas, and a rate of
2% in the underdeveloped areas.

(b) Tables 4-6 are based on an initial
growth rate of 6% in the devel-
oped areas, and a rate of 2% in
the underdeveloped areas.

(2) Productive Investment in Underdeveloped
Areas : Three base levels were used to
cover the range of published data.
(a) Tables 1 and 4 assume an aggre-

gate investment level of $§15
billion per annum for the under-
developed areas in the base year
1959.

(b) Tables 2 and 5 assume an aggre-
gate investment level of § 18
billion per annum for the under-

developed areas in the base year
1959.

(c) Tables 3 and 6 assume an aggre-
gate investment level of §22
billion per annum for the under-
developed areas in the base year
1959.

Alternative Economic Policies :

(1) Alternative Conditions of Disarmament :
Three possible future states are con-
sidered.

STATE A: No Disarmament
Countries continue to spend
the same proportion of their
national products on defense
as at present: 8.465% and
9.2319%, for the developed
and underdeveloped coun-
tries respectively.
Complete  Disarmament  (In-
creased  Social Consumption)
Countries devote one half of
State A military expendi-
tures to increased social
consumption (health, edu-
cation, welfare, space ex-
ploration, etc.) and the rest
to investment and consump-
tion according to the ratio
of domestically financed in-
vestment to consumption
under State A in the base
year.

Complete Disarmament (No

Increased Social Consumption)

Countries devote all mili-

tary expenditures to invest-

ment and consumption ac-
cording to the ratio of dom-
estically financed investment
to consumption under State
A in the base year.

(2) Alternative Levels of Capital Transfers:
Three possible levels were considered
in each Table.
(a) Columns 1, 2 and 5 were based
on the assumed existing level of
$4 billion per annum.

STATE B:

STATE C:



(b) Columns 3 and 6 were based on
an assumed increase to $15 bil-
lion per annum.

(c) Columns 4 and 7 were based on
an assumed increase to $25 bil-
lion per annum.

Discussion of the Projections

The results summarized in these six
Tables indicate the possible effects of
disarmament and capital transfers pro-
grams on the economic growth of devel-
oped and underdeveloped areas. In partic-
ular, they trace the growth implications
of these programs through their possible
effects both on the foreign aid policies,
and on the distribution of GNP between
consumption and investment in both
developed and underdeveloped countries.

Each Table is based on a different
combination of statistical estimates and
economic policies, as outlined above. Only
the estimates of the 1959 GNP’s of both
groups, and of the amount of gross invest-
ment absorbed in that year by the devel-
oped countries are held constant through-
out the projections.

Because the basic format of each of the
Tables is so similar, we will discuss Table 1
in detail here, and mention the other five
Tables only insofar as their results differ
significantly from the first.

The first column in Table 1 compares
the ten-year growth projections of the
two areas under the assumption of No
Disarmament (State A). The figures
indicate that while the growth rate of
developed areas will not change (under the
assumptions of the model), the growth
rate in the underdeveloped areas will show
a slight increase from 2.0% to 2.1%. This,
of course, is a result of the rise in capital
transfers due to a steady growth of GNP
in the developed countries. But while the
rate of growth in underdeveloped coun-
tries does show a slight increase, their
percentage share of the world’s GNP
actually decreases from 13.8% to 11.7%.
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The next three columns illustrate the
growth effects of a disarmament policy
with increased social consumption (State
B). The columns are based on different
assumed levels of capital transfers. The
calculations of Column 2 assume no change
in the level of capital transfers under State
B. The figures show that even though the
effective change in the distribution of
GNP in the developed countries would
increase their growth rate to 4.2% by
1969, the accompanying rise in productive
investment would be too small to have a
noticeable effect on the growth rate in the
underdeveloped areas. The effects of an
increased ratio of foreign aid are demon-
strated in Columns 3 and 4. Column 3
indicates that an increase in the exports of
capital to $15 billion will raise the growth
rate in the underdeveloped areas from
2.1% to 3.5% without noticeably affecting
the growth of developed countries. Simi-
larly Column 4 shows that an increase
from $15 billion to $25 billion will increase
the growth rate of underdeveloped areas
by more than a full per cent, while cutting
the rate in developed countries by only
a tenth of a per cent.

State C differs from B only in that the
distribution of GNP in the developed
countries has been altered. It is now
assumed that none of the resources which
are released from defense will be allocated
to social consumption. The general effect
of this new distribution is to increase
growth rates in every instance. Note that
an increase in capital transfers to around
$20 billion under these conditions would
equate the growth rates of developed and
underdeveloped countries within the ten-
year period. In order to achieve this
equality, the underdeveloped countries
would have to more than double their
growth rate from 2.19% to 4.39%,.

Tables 2 and 3 differ from 1 only in
that the level of investment for the base
year in underdeveloped countries is as-
sumed to be higher (§18 billion and $22
billion). Since we are also assuming that
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their base growth rate remains unchanged,
these higher investment levels imply higher
capital-output ratios. Since this will
dampen the acceleration effect, it is not
surprising to find that the projected growth
for underdeveloped countries in these
Tables is respectively smaller.

In Tables 4 to 6, we have altered the
base year conditions by assuming an
initial growth rate for developed countries
of 69, rather than 49%.2 This higher initial
rate of course implies a general increase
in all projected capital transfers, the
projected productive investment in under-
developed countries, and thus an increase
in the projected rates of growth in these
countries. The important implication here
is that the ratio of three-to-one in the
initial growth rates is too large to permit
an equality in the projected rates within
ten years.

4. Conclusions

The conclusions which can be drawn
from the numerical results of these pro-
jections have to be accepted or rejected
in light of the appropriateness of the
analytical methods used, and the reliability
of the factual information on which they
are based. A critical examination of the
alternate projections might lead some
experts to question very seriously the
plausibility of some of the projections in
these Tables. Comparing the implicit

capital-output ratios of 4, = 3.15 and
b, = 5.64 in the base year data of Table
6, for example, it seems quite unlikely
that the average capital intensity of
production would be so much higher in
the less advanced countries.

Because of the controversial nature of
the estimates used, I have chosen the forty-
two alternate projections to include a wide
range of initial conditions. Regardless of
which initial assumptions one chooses to
accept, one reaches the conclusion that the
‘break-even point’ between the rates of
growth of economic expansion for the two
groups of countries would not occur until
the underdeveloped countries had raised
their average annual growth rate to about
4.3 per cent at the minimum. To make
this possible within the ten-year period of
the projection, the level of their produc-
tive investment would have to more than
double in the first year. If foreign aid
from developed countries was to provide
the substance of this rise in investment, it
would require an increase of capital
transfers during the first year of at least
5009, under the most favorable of condi-
tions.

While we have indicated that future
disarmament, capital transfers and foreign
aid policies may offer the possibility for
such an increase, any final assessment of
the feasibility of such an ambitious pro-
gram is beyond the scope of this paper.

NOTES

* The materials of this paper were drawn from unpublished manuscripts of Wassily Leontief
and were put together by Tony Smith. The general approach, the theoretical model, all empirical
data, and the final conclusions reproduce as closely as possible the contents of these unpublished
manuscripts,

Most of the discussion and some of the empirical materials are taken from Leontief, W. ‘The
Rates of Long-Run Economic Growth and Capital Transfer from Developed to Underdeveloped
Areas,’ presented at the Study Week on the Role of Econometric Analysis in Economic Devel-
opment Plans and in Controlling Economic Fluctuations, Pontifical Academy of Sciences,
October 1963, to be published.

! 1f the ratio of the saving to the capital coefficient in the developed and underdeveloped regions
happens to be equal, the solution of the differential equation 8 is reduced to:

(92) Y1) = Y00 + H20> 1 A=t=t
2 1 2
that is, the growth rates of both groups of countries would in this case be equal.

2 Computations based on initial growth rates of 5 and 3 per cent for developed and under-
developed countries respectively appear in Tables 1 and 2 of Leontief, W. op. cit.
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SUMMARY

This paper is concerned with the possible effects of disarmament and capital transfers
which might be forthcoming in the form of foreign aid. These effects are examined for
both the developed and underdeveloped areas of the world. A simple aggregative growth
model is developed to study quantitatively the impacts of alternative capital transfer and
disarmament policies upon the growth rates of these areas. Tables are presented to
summarize the projected effects of a possible sample of such policies over a ten-year
period, 1959-69.

Kparkoe cogepanne.

dTa CTAaThbA PACCMATPIUBAET BO3MOMHEIE MOCJHENCTBHA PA30pPYMEHUA U [epeBOda KAMATaNa. C
npiMeHeHUeM ero A GHMHAHCMPOBAHUA MOMOIIM WHOCTPAHHBIM FOCYHApPCTBAM.

9T MOCIEeACTBMA AHAJM3UPYIOTCA, KAK MO0 OTHOMIEHMIO K BHICOKODA3BHTHIM, TAK H pa3BH-
BAIOUIMMCA CTPaHaM.

Hdanepuie B cTaThe BHPAGATHBAETCA NMPOCTON o6pasel Pa3BUTHA C LENbI KOJIUYECTBEHHOIO
H3Y4YeHNA MOCHEeACTBHII BO3MOMKHOIO IMEPEBOJA KAaNUTada M MOJUTUKH DPA30pYyHeHUA KA
TEMIIOB PA3BUTHA BRHICOKOPA3BUTHX M PAa3BUBAKIMMUXCA FOCYRAPCTB.

A mopBemeHNA MTOrOB MpeRNoJaraeMbelX MOCJIeNCTBHI, BHTEKAWIINX U3 HAHHKX TaKOH
OONUTHKA, TAIOTCA TAaOJNIH, 0XBATHBAIOMMKE NeCATHIAETHHA mepuox, 1959—1969rr.
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