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ASSISTANCE AND ECONOMIC DEVELOPMENTFOREIGN 

By HOLLIs B. CIIENERY AND ALAN M. STROUT* 

resourcesMost underdeveloped countries depend heavily on external 

to increase their per capita income. A crude measure of this dependence 

is the net flow of some $9 billion per year from advanced to less devel

oped countries, which is equal to a quarter of their gross investment and 

nearly a third of their imports.' Equally important is the provision of 

skilled manpower and transfer of technical skills through foreign 

assistance. 
transfer has changedThe institutional framework for this resource 

profoundly over the past ten years. Programs of foreign assistance have 

replaced colonial relations, and donors and recipients now agree that 

economic and social development is their primary objective. Private 
a quarter of the total resourceinvestment, which now comprises only 

counflow, is increasingly 	screened for its contribution to the recipient 
Thus the inflow of external resources-which cantry's development. 


loosely be called "foreign assistance" 2-has become virtually a separate
 

factor of production, whose productivity and allocation provide one of
 

the central problems for a modern theory of development.
 
The possibilities of securing rapid and sustained development by 

effective use of foreign assistance have been strikingly demonstrated in 

the past decade by such countries as Greece, Israel, Taiwan, and the 

Philippines. In each case, a substantial increase in investment financed 

which this article is based was carried out by the Office of Program$The research on 
Coordination of the U.S. Agency for Internati-nal Development. The analysis and judgments 

expressed are the sole responsibility of the authors. The authors are, respectively, professor 

of economics at Harvard University, and acting chief, Policy Planning Division, AlI). They 

are indebted to Jaroslav Vanek, Joel Bergsroan, Lorene Yap, Paula Tosini, and Carmel UII

man of AID in carrying out the analysis, and to Irma Adelman, Samuel lio'Ales, Francis Bator, 

David Cole, Robert Dorfman, and Stephen Lewis for helpful comments. An early version of 

the paper was presented by Chencry to the Boston meeting of the Econometric Sotiety in 

December 1963. A more complete statistical analysis is given in [8]. 
1963 and 1964 averages $8.3 billion, ofI The OECD countries' component of this flow in 


which 70 per cent was from public sources [161
 
o. the OECD dei,nes "assistance" to includeThe Development Assistance Committee 

public grants and loans of more than five years' duration; it also uses a broader definition which 

includes private investment. The latter is more convenient for our purposes, although obvi

ously only part of the total is "assistance" in the sense of an unrequited transfer of resources. 
used here is that it represents a governmental decision byThe significance of the term as 


lenders and borrowers to secure a given transfer of resources.
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largely by foreign loans and grants has led to rapid growth of GNP
followed by a steady decline in the dependence on external financing.Not only was growth accelerated by foreign assistance, but the ability of
each economy to sustain further development from its own resources 
was very substantially increased.'

The present study first outlines a theoretical framework designed toanalyze the process of development with external assistance in quantita
tive terms. This framework is then used to evaluate the current performance of the developing countries and to assess their future needs forassistance under various assumptions. The evaluation suggests a range
of practical possibilities for accelerating growth through external aid aswell as sonic of the conditions which may frustrate this objective. The
comparative analysis also suggests some international standards ofperformance which might facilitate the planning and execution of pro
grams of foreign assistance. 

I. Aid and the Transition to Sustained Growth 
Modern theories of economic development' investigate the process by

which a poor, stagnant economy can be transformed into one whosenormal condition is sustained growth. There is general agreement on theprincil)al changes that characterize this transformation: an increase inhuman skills, a rise in the level of investment and saving, the adol-ion of more productive technology, a substantial change in the composition ofoutput and employment, the development of new institutions, etc.
There has been relatively little analysis, however, of the possibility ofaccelerating these changes through tie use of significant amounts of ex
ternal resources over a limited period of time.
 

A country setting out to transform its economy without external
assistance must provide for all of the requirements of accelerated growth
from its own resources 
or from imports paid by exports. Success thusrequires a simultaneous increase in skills, domestic saving, and export
earnings as well as an allocation of these increased resources in such away as to satisfy the changing demands resulting from rising levels of
income. The attempt to increase output can be frustrated by failure in any one of these attempts, even when the others have been quite successful. When growth is limited in this way by a few bottlenecks, there islikely to be underutilization of other factors such as labor, natural re
sources, and specific types of productive capacity.

By relieving these constraints, foreign assistance can make possible
fuller use of domestic resources and hence accelerate growth. Some of the 

I This conclusion is documented in more detailed studies of Israel 161, Greece IlII, and 
Taiwan [121.

For example, Lewis (131, Rostow [201, Gerschenkron 1101, and Ranis and Fei [171. 
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potential bottlenecks-of skills, savings, or foreign exchange-can be 
temporarily relaxed by adding external resources for which current 
payment is not required. More efficient use can then be made of other 
resources, so that the growth of total output may be substantially higher 
than would be permitted by the rate of increase of the most restrictive 
domestic factor. 

While this alternative sequence recognizes the existence of a given set 
of requisites for continued growth, it makes the timing of their appear
ance much more flexible. The full set of requirements need only become 
available from domestic sources as the inflow of foreign resources is 
reduced. To achieve this result, the additional resources produced 
through more rapid growth must be used to make good the deficiencies 
which are temporarily being supplied from outside assistance.' 

Two basic questions may be raised as to the feasibility of such a se
quence. The first is the extent to which foreign resources can actually 
substitute for missing local factors and permit an increase in total out
put. The second is whether countries which have achieved some initial 
success through external assistance will take the further steps needed to 
reduce their dependence on it in the future. These issues will be dis
cussed in Section II. 

A. External Resources and the Limits to Growth 

The impact of external resources on the growth of an economy can be 
judged by their contribution to the mobilization and allocation of all 
productive resources. Three types of resources should be distinguished: 
(1) the supply of skills and organizational ability; (2) the supply of 
domestic saving; and (3) the supply of imported commodities and ser
vices. At any moment in time these factor supplies represent separate 
limits to economic growth. While investment can be devoted to increas
ing the supplies of skills or of imported commodities (through import 
substitution or raising exports), changes in these factor supplies can only 
be brought about gradually. They are also substitutes in the production 
process to only a limited degree in the short run. 

Aggregate growth models usually focus on the saving limit, which in a 
closed economy also sets the investment limit. When external financing 
is available, however, we need to examine other limits to the ability to 
increase investment. These may result either from limited supplies of 
skilled labor, entrepreneurs and other inputs complementary to the 
investment process or from the limited market expected for the output. 
The evidence cited below shows that underdeveloped countries have 

&In criticizing the notion of a fixed set of "prerequisites" to industrialization, Gerscheukron 

1101 suggests other possibilities of substitution for the missing requirements which stimulate 
their subseluent development. 



682 THE AMERICAN ECONOMIC REVIEW 

demonstrated an ability to raise the level of investment much more 
rapidly than the level of saving. Sustained rates of increase in invest
ment of 12-15 per cent per year arc common, while typical figures for 
saving growth are 6-8 per cent.6 

A third factor which may limit the possibilities for accelerated growth
is a country's inability to change its productive structure to meet the 
changing patterns of internal and external demand. Although this prob
lem is not likely to l)e serious in a slowly developing economy, rapid
growth requires a large increase in the supplies of machinery and equip
ment, raw materials, and other manufacturUd goods that are typically
imported in a poor country. The more rapid the rate of growth, the 
larger the reallocation of labor and capital away from traditional pat
terns that will be needed to prevent bottlenecks developing. If this re
allocation is not sufficiently rapid, shortages of imported goods will 
provide a limit to further growth quite apart from the investment limi
tation. This import limit reflects the inability of the economy to provide
the composition of output-from domestic sources plus imports-that is 
required by its level of income, rate of investment, and pattern of con
sumer demand. In cases of acute shortages of imported goods, the econ
omy will be unable to transform potential saving into investment be
cause of insuflicient supplies of investment goods.

The foregoing description of underdevelop ed countries as character
ized by persistent resource bottlenecks may be summed up as a hypoth
esis of limited structural flexibility. In the shrt run---for periods of live 
to ten years- w\e will describe such an economy by a set of linear rela
tionships in the Ilarrol-Donar tradition which determine the pattern of 
growth under given assumptions as to government policy. This basic 
model will be used to evaluate current performance iswell as to nake 
5-10-year projections. "or longer periods, we will use a model based on 
the neoclassical view that domestic resources can be substituted for 
imports to the extent required by changing demands, although with 
diminishing productivity. This second model has the effect of reducing
the aid requirements for any given pattern of growth. Since most under
developed countries fall somewhere between the two extreme cases, the 
use of both models for projections indicates the probable limits to the 
range of aid requirements.

1. The Basic Model.7 To simplify our analysis, we shall develop a
basic model of the role of aid in the transition in two steps. We consider 

I These and other characteristics of a sample of 31 underdeveloped countries are summarized 
in Table 1. 

This model is taken from Chencry and Bruno [6], which utilizes a detailed analysis of the
economic structure of Israel. The derivation of the three aggregate limits from an inter!idustry
programming model is given there. 
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first the case in which only the first two resource limits-on skills and 
saving-are relevant; this situation will be described as investment lim
ited growth. It includes the Harrod-i'imar model as the limiting case of 
no external assistance. We then take up the possibilities for achieving 
self-sustaining growth when the balance of payments limit is effective. 
This situation will be identified as trade limited growth. The complete 
model includes all three potential limits. 

The principal endogenous variables and parameters to be used in the 
basic model are the following: 

Endogeous Variables (subscript indicates year)
 

V, Gross National Product
 
I, Gross investment
 
St Gross domestic savings
 
S1 Potential gross domestic savings
 

M, Imports of goods and services
 
MT Required imports of goods and services
 
E, Exports of goods and services
 
F, Net inflow of foreign capital
 
C, Consumption
 

Parameters 

f Target rate of growth of GNP 
r, Rate of growth of GNP in year t 
a' Marginal savings rate (A-/AV) 
a, Average savings rate in year t(S,/V,) 
fl Maximum rate of growth of investment 
k Incremental gross capital-output ratio ([/AV) 

A.' Marginal import rate (A-I/AV) 
1, Average import rate in year I (M,/V,) 
4), Ratio of foreign capital inflow to GNP in year t (F,/V,) 

e Rate of growth of exports 

Since the basic model is designed to explain the functions of aid and to 
evaluate current performance of developing countries, it is useful to 
have in mind the typical values of the principal parameters. Table I 
gives the upper quartile, median, and lower quartile values of each pa
rameter for a sample of 31 countries during the period 1957-62. The 
sample covers most of the underdeveloped world, and the median values 
are quite close to the aggregate U.N. estimates for all underdeveloped 
countries.8 The median capital-output ratio (3.5) and saving rate (.12) 

0The U.N. estimates investment at 16 pcr cent of GNP in 1960 and a growth of GNP of 
4.4 per cent for the previous decade [23, pp. 19, 371. 



TABLE I -DlISTRIUT;)N OF PARA'E.I'TER VALUFES, 31-WuNTRY SAMPLE 

Paranet er j 'mhl olua ri IUp.,Paamtr ualiw 

Highest 5 years in recent past 
Compound growth rate of gross investment 8 .') 

Relationsiips during 1 57-62 
Co~np-n growth rate of ,rss iivestmcnt i .12 
Incremcnh:t c-apital-e.tp: rati-i ltsumoiinq I-year lag) 2 7' 
Coin ',wnd "' ' rate of i;NP 062 
Ratio o.lr.- ii:-tnint to (;NI' in 1962 (after tinie-trend fitting) 1./Ve .20 
Lati.) il f:,r i : i t-aiial in lw t, ( 1 in 1Q 2 (:aft ." time-trend fitting) $po .07 
1,:-tio 0 , -1' aIl ':vi. (zNP in 1Q02 4:k.:,r 'iT," t-nI fit; n ) .1.i 


7it:-fin (:, ,aae -=' i I2n intsavin i. \02 
Ratminfof r ,,,.-ts 'f,C.s and s'rvh s to GNP in 1062 (after 1,n,e' rend fitting) .1' 

,rioS in.prts of ,. anI s ri:'S-4- ch'g, in GNP) .M' .1
Con), ._-n.7vth ttutof ,xp,rts of ,, 1, a.nsrxisn:;,n 
Change in '-,1n converti;L. foriizn c,:rrrocv re.s. I ,.-mler 1056 to De)cember


162--c:a:ltz- in t;NP 1957-62, GNP t . rte, t, 1),,2 !'. S. dIlars, (after tine
.n!t tie:z) 
 ' '.101 

Excludes Trinilad-Tobago and 'Mairitius heca.:nsc of lack of data.
 
Source: Table A-1, Appendix.
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suggest that without external assistance the typical growth rate of 
underdeveloped countrics would be about 3.4 per cent or less than I per 
cent per capita. 

2. Investment-Limited Growth. Our hypothesis of an economy with 
limited flexibility suggests the use of a programming model o in which 
growth proceeds at tile highest rate permitted by the most limiting 
factor. We assume to start with that the balance of payments does not 
become the limiting factor. A process by which self-sustaining growth n 

can be attained by using aid to fill the temporary gap between invest
ment ability and saving ability can be derived from the following de
scription of the economic structure: 

Definitions: 

(1) 11 s, + C, 

(2) S, 1 - F, 

Capacity Limit 
1 T-*-1 I1

(3) V,< Vo+-11r+where
k T-0 

k= 
V -V 

Ability to Invest 

(4) I8 (1 +03)I1-1, 

Saving Limit 

(5) S, 3 =S0+ '(V, - V,), 

Target Growth Rate 

(6) V, < (1 + )V,. 

The capacitylimit (3) is based on the Ilarrod-Domar assumption that 
a specified amount of investment is needed to increase output. The 
assumption of a linear capital-output function is a matter of conveni
ence. Asimilar formulation can he derived from more general production 
functions of the Cobb-I)ouglas type if there are not significant changes 
in the relative costs of labor and capital. Since in most cases the period of 
transition is one in which the total supply of labor is not a significant 
limitation, it is plausible to approximate tile aggregate production func
tion in this way." 

I A more complete statement of this model in linear programming form, give., in Chenery 
and MacEwan 171, considers the implications of the present analysis for the optimal planning 
of development. 

10This concept will be defined as growth at a given rate with capital inflow limited to a 
specified ratio to GNP which can he sustained without concessional financing. 

1 The introduction of a nonlinear relation between capital and output would not materially 
affect the conclusions of our analysis. Intercountry regression analyses suggest that there is a 
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The limit on the ability to invest (4) is introduced to reflect the widelyheld view that absorp tive capacity for additional investment in an,
period is limited by the supply of complementary inputs, which can only'
be increased as a resilt of the development process. We refer to the 
parameter 0 as the "skill limit," reflecting the skill formation required of 
managers, skilled labor, and civil servants in order to increase productive investment."2 The highest observed value for the skill limit over any
recent live-year period is about 20 per cent per year, but few countries
have sustained a growth of investment of over 10 per cent for as long as 
ten years.

The sa;,ing limit (5) is designed to include not only the marginal pro
pensity to save but the government's ability to increase total saving by
changes in the tax structure and by other policies. For this reason, wemake the saving limit a function of total GNP (ard hence of time) rather 
than of per capita income. 1 

The target gro7wtIt rite ( C) reflects the almost universal practice in
developing countries of summing up the principal goal of development in a given rate of increase in GNP. In the present context, it also reflects
the fact that foreign assistance is limited and is unlikely to be available 
to finance growth rates much above 6-7 per cent even if they were at
tainable. Since the average terms on external loans are based largely on
the country's future economic prospects, this puts a limit on the total 
amount which it can afford to borrow. For all these reasans, either a 
target growth rate or sonie other rellection of the fact that investment 
cannot indefinitely exceed saving must be included in the model.'4 

To complete the system, we need some minilmJ assumptions as to the
objectives of the recipient country and the conditions under which aid is
provided. We assume that aid is sufficiently limited-or expensive---to
make the recipient unwilling or unable to increase aid merely to increase
constmption witlhunt also securing some rise in GNP. Second, we is
sume that the country tries to maximize consuml)tion until the target 

reduction in the calital-outp it rattio at higher gromli rateis bit little relation to per capita
income. E~fforts to cstiniate uit( genc il i,lu ctin fincti,,ns from time series in urilerdeveloped countries have been ,tite inconclusive because of the limited data available.

,1In the origitta 1ih.i fr Israel [h1, the skill limit was associated with labor only, but in
the more t'yica ItMIlcr vetVl, coiiio ntry tlie managerial aspect is at least as imlportant.

'3Fei att PaUatw [91 havc rkcCCtlV utilitl a similar 
 tell to analyze aid requirements for

ictt rthe case in which i vcstm m rcCe IcIV t' the linit ti growth (our Phase I). They haveadapted the Rosensteiti-lRota Model [181 byl a.ssting t0lt per capita saving is a constantfraction of the incremtnt ii, tier capita income. Tlere has betn tio einpirical test of the relative
merits of this alternativ, siieciticatiio, of the savings function compared to ours, but theyyield similar results when the rat's if gi,,th of per capita incoie and plipulation do iot vary
greatly. 

Alternative formnlatiins are discussed in Section I.C. 1 
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growth rate is attained. These assumptions ica:! to a determinte pat

tern of growth whose welfare implications will be examined below. 

The model of investment-limited growth contains six restrictioinsdn 

five variables. Under the assumptions made, there is no incentive to 

build excess capacity or to increase aid by reducing stving. I nt, ,iti,'s 

(3) and (5) therefore become elualites. The incrclse in(;N' will he 

limited first by the ability to invest anI then by the t "rp.t h r',t, 

if the invest ment rate reaches the level 1k?) rc'uirt'd to sist iii it W\c 

shall denote the lirst period as Phse 1,which is described :,,-1';c::1;m1-; 

(1)to (5). In Phase II, iic-lality (6) biecomcs . tit\. ,,irj' ,, 

inequality 	(4) as at re-4riclion on the system 15 

The growth path aid aiI requirements over time ci elit r, 

solving for IV and F, in each phase and determin in!! th, 11:11At V, kI 

the economy pa s-es from Phasc I to Phase 11. 

J'I,,t: I ischaracterized Ibv a const t gro\\'ti ini 1c!it' 

allnual r;tte (fJ1 :Ild i\an ilceleratillg growth lr;1te 1)f;" r'. 

tions U aaid (-I it cmi h- i!'t rinad lthat the inicrt-mlilt. I I 

illch(1 period is tI( nstaiit l' i,)(1 ) i)t !'Ci . 

the systeim for the l(\cl of c ipitA inllo\., .i. 

(7) F, P,,-I- (ilk (V',-- l',), 

where Fo= ,-S,. "hi¢ eation show. that t,.,........ 

capital (F,- F1 ) ianlt .s I C (111feiCLc. hCtwce'i) t: i , 

meat and the increment in .\itiiot ih I ,v 

country having the inedir, v.ili 5ol -:id u,, ' iI I 
growth of invest ment of ahoot 5 pl cci t per yea1r. 1"OO ,ti c e 

of investinent of 10 pcr cent would require lh~it nealy 1alf 'if tie ill

creased investment dUring Ph'lase I lie financc d Ibv external c:,iil.t 
This formulation can Iei. interpretedI in term.; of iarrod 's origin l 

suggestion of dillferent gro\th rates correslonling, to the growth of the 

labor force (the "natural'" rate) and the potcntial saving limit (the "war 
ranted" ratc). We have replacd the natural rate .th a skill detrnilie, 

rate based on the ability to inveSt. 	 fll.sl",,tcrral issist;anc the 2;p lie 
tween investment and saving, l)rmitting the higher rate to lie ictcled. 

Phase I ends in year in when in vestment reaches a ICVl ale, H.te to 
sustain the target rate of growth: 

15As shown in[71, this result can he derive in mire formal terms ty maxiwizi i ,'a wulfart, 

subject to the givco 
thn defined I\ the restrictions which are binding, which have positive shadow iiiies. his 

lin ar programming formulation isquite useful if we replace the as' ptill of a targ i growth 
rate by a more complicated setof limits, but it is unneccssary with Oie simplified assuml)tiUins 
made here. 

1\With k=3.5 and a' .19, growth of investment at cent wo:ld reluirc A/ -,.35.3A' 

fiiction having the characteristics in licatcd r<sirictions. FIadi phase is 

10 rper 

of which .11)Al' (54 per cent) wouli he financed by increased savings an.1 .16 A1 (46 per cent) 

by increase'd capital inlow 
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(8) I. = kV,. 

Substituting this value for investment in the equations for Phase I gives 
the value of GNP in the terminal year: 

(9) V. = Vo -to) 

( - r.,) 
If, for example, investment grows at 10 per cent per year, the hypothetical median country could increase its investment rate from 12 per cent
of GNP with no aid to the 21 per cent needed to support a 6 per cent
growth target in a period of eleven years.'7 

Phase II in our model corresponds to the process of aid and growth
discussed by Rosenstein-Rodan [18] [19 ]. GNP and investment rike at aconstant rate with external assistance determined by the d:,ferencebetween ki and at. Solving the system for the rate of growth yields a
moditied form of the Hlarrod-Diomar equation: 

ag + 0 

k 

where 

V1o 
 F,
a,=(a-a)-- +,v' and , =-. 

In order for the rate of capital inflow to decline, the marginal saving ratea' must exceed the investment rate kf required by the growth target. If
this condition is satisfied, the system can be solved for the level of GNPin year p when the saving rate has risen sufliciently to eliminate the 
capital inflow: 

(12) vP ( ('-h)Vm m) 
o(W' kf)
 

Since a' reflects the total effect of government policies on saving, there is
 no reason to assume that it will remain constant throughout the period of
 
the transition.' s
 

3. Trade Limited Growth. The process of growth with a varying inflow 
17
The time to complete Phase I can be determined by solving for m in the following equa

tions: 
(IO)I,, I + )" F (0 -o)

(0-( (0-ro) 

where ro-Ilo/k Vo and P-r. 
Is
The effects on the transition of plausible variations in the saving rate are illustrated by the

Pakistan example in the next section. 
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of capital requires a continual adjustment in imports and exports to 
make the trade gap equal the desired gap between investment and 
saving. We have assumed so far that this adjustment process-whether 
achieved through the market mechanism or through government con
trols-does not affect the growth path or the aid requirements. For 
many of tile countries in Phase II, however, this assumption may not be 
valid. 

Although in Phase I the rising capital inflow needed reduces the pres
sure on the balance of payments, the tapering off of the capital inflow in 
Phase II requires exports to rise more rapidly than imports. The empiri
cal analysis of Section I1suggests that many countries have been unable 
to bring about this required adjustment in their productive structure. 
While this situation may have been caused by overvalued exchange 
rates or other inellicient policies, the resulting trade gap is often "struc
tural" in the sense that it can only be reduced over time without reduc
ing the rate of growth by a redirection of investment and other re
sources.' 

The trade limit can be incorporated into the preceding analysis in a 
form quite analogous to the saving-investment limit. We postulate a1 
minimum import level (.1) required to sustain a given level of GNP at 
time 1,which is similar to the capacity requirement of equation (3). '[his 
import requirement results from the relatively inelastic demand for a 
large proportion of the manufactured goods currently imported
particularly intermediate goods and investment goods--arising from the 
lack of domestic supply and their necessity in production. Actual im
ports may, of course, exceed this minimum. This requirement may be 
stated as: 

(13) M, :> T = To + A'(v, - V,) 

where the minimum marginal import ratio u' may be derived as the 
average of the incremental ratios for different components of demand.20 

While the marginal import ratio is probably more subject to policy con
trol than the capital-output or saving ratios, it represents an important 
structural limitation over planning periods as long as 10-15 years. 

The existing economic structure at any moment in time also limits the 
feasible growth of export etrnings. Since export earnings for many pri
mary products are largely determined by demand conditions, a rapid 
increase in exports typically requires the development of new export 
products, which is limited by productive capacity as well as organiza

19The nature of the trade limit is discussed further in[51[6][15].
 
20These estimates have been made for countries such as Israel, Italy, Pakistan, India, and
 

Argentina by use of input-output models in which import suhstitution is incorporated on a 
sector basis. The prccedure is described in [51 and [61. 

http:demand.20
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tional and institutional factors. The order of magnitude of this limit isindicated in Table 1 by the recent growth rate of exports, whose medianvalue is 5.1 per cent and upper quartile value is 8.0 per cent. The effectsof government policies to increase exports are summarized by the pa
rameter e in the following expression for the export limit:2" 
(14) E, = Eo(l + )'. 

The combincd trade limit is expressed by the requirement that the capital inflow be at least large enough to cover the minimum gap (F7) be
tween import requirements and export earnings: 

(15) Ft Fn=2,- Et. 
When the capital inflow determined by the saving-investment gap inequation (2) is greater than the minimum trade gap, the two gaps can beequated by having imports in excess of the specified minimum or exports less than the assumed maximum of equation (14). When the minimum trade gap is the larger, however, it controls the rate of growth ofGNP and the inflow of capital. In this case, either saving will fall belowthe saving potential specified by equation (5) or less productive investment will take place. In either case the saving limit ceases to be binding.Theoretically the trade limit may replace the saving limit as a determinant of the capital inflow in either Phase I or Phase II. Empirically,

this is less likely to happen in Phase I, since the rising capital inflow doesnot usually require exports to increase as fast as imports.22 Once a targetgrowth in GNP is attained, however, exports must rise more rapidlythan imports if aid is to be reduced. If the trade limit becomes effectiveat all, it is therefore more likely to be during Phase II. We shall denote
the new set of restrictions which 
 would be binding in this event as
 
Phase 111.23
 

In Phase III inequalities (3), (6), and (15) 
 become equalities, while
limits (4) and (5) are redundant. For a given target rate of growth, GNP
is determined by equation (6) as in Phase II. The capital inflow is determined by (15) and exceeds that required by the saving gap.21 In order for12 It is probable that e depemds on the growth of GNP to some extent, but we have ta'.en 
account only of the relationship (14) inapplying the model. 

22 The relative growth rates required depend on the initial ratio of exports to imports." The three phases described here can follow each other in any order if we allow the structural parameters to change at random over time. Vith fixed parameters, the commonest sequence (as shown in Section II) is from Phase I to either Phase II or Phase III. We have nottried to trace such asequence of phases historically except in the Adehnan-Chenery model ofGreek development [I] and the Chenery-Bruno analysis of Israel [6].
2 When the trade gal) determines the capital inflow in Phase I, we will denote the corresponding set of restrictions as Phase 1B. This combination does not seem to be of greatsignificance empirically. The more common case in which the ability to invest and the savinglimit are controlling will be renamed Phase IA. 

http:imports.22
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the capital inflow to be reduced, either export growth must exceed the 
target rate for GNP or the marginal import ratio must be substantially 
less ihan the initial average. From equations (13) and (14) we derive the 
following condition for the elimination of the trade gap with constant 
structural parameters within a given period (q-j): 

' E,(1--) € p' ( ' 
(16) E.(I+-_j I )_ 

Since the parameters e and u' are more amenable to policy control in 
the long run than are k and a', Phase III conditions are less likely to 
persist throughout the transition than are those of Phase II unless the 
efforts of the underdeveloped countries to increase their exports are 
frustrated. For the projections to 1975 that are made in Section II, how
ever, Phase III is of great importance. 

4. Total Requirements for ExternalCapital. The total capital required 
under our assumptions to complete tl'H transition to self-sustaining 
growth can be determined as the sum of the capital requirements for 
each phase that the economy goes through. In Phases IA and II, ex
ternal capital is determined by the cumulative difference between in
vestment and savings. In Phases IB5 and III, it is the cumulative differ
ence between import requirements and exports. 

The equations for capital inflow in each phase are given in a symme
trical form in Table 2. All variables are expressed as a ratio to the initial 
level of GNP (V0). Summing these equations over time and assuming 
constant parameter values gives the total capital inflow during any
period that the economy remains in that phase. These formulas for 
cumulatve capital inflow are used in subsequent comparisons of growth 
paths and capital requirements. 

B. The Transitionin Pakistan 

We can best illustrate the operation of our basic model by applying it 
to a specific case. Pakistan will be chosen for this purpose because it has 
actuaily started from a very low level of income and accelerated its rate 
of growth through the use of external resources. Unlike the more ad
vanced countries cited earlier, however, Pakistan has only completed 
the first decade of a process which may take several decades more. The 
projections which we will make for Pakistan, therefore, illustrate the 
procedure to be followed for a large number of countries in Section II in 
calculating the range of future needs for external capital. 

For the past eight to ten years Pakistan has been following the se
quence envisioned in our Phase I of a rapid expansion in investment, 

0See footnote 24. 



Growth 

straint 

IA Ability 

toInvest 
(4) 

IB I Ability 

to 
Invest 

HI 	 Growth 
Target 

M 	 Growth 

Targets 

(6) 

TABLE 2-SuMMARY OF PHASE FORMULAS FOR FOREIGN CAPITAL INFLOW (Ft) AND 
FOREIGN CAPITAL INFLOW (-_F,) AS RATIO TO INITIAL GNP (Vo) 

CUMULATIVE 

Determinant 

Capital 

Dependent 

Variable (equ.4 l') 

Investment or Imports 

(minus) 

Savings or Exports 
., 

Investment-

Saving 
I 

F,/Vo 

Ft/V o 
VO 
Io 

p. 

(1 +01 )' 

(1 + P)c+I _ I] 
- ao-+ a + ). -

V. i ' 
I0 k'1.1 1)[(..(°--L 

or 

0[ +#)t+I1 
,+ ! 

0-+i---+1) 

i-( 

0s

)+ -1 

Imports-

EprskJA 
F,1/V 

F/Ve 

0 

= 

-. +--[(I 

V. 
( +-1-I )(o A.0, ,0 

+ )-] 

Vo,0":- ]< E 

+ 

[(1 ++  1 

O 
z 
0 

Investment-
Saving 

()0 

Fi/Vo 
FV 

or 

kio 

- k?(I + F)' 
==k[(1 + F)-

= (k - a'/P)[(1l- )*+1 _)J 

-an+ 

-~+)a~I)aFl? 

0 +-

.,[(I + F), 

ao - f9 

11I] 

LL~J 

,. 

I 

imports-

Exports 
FlVa 

I 

E. F IV,o 

= Io + A'[(, + F)' 
( .)1 

- (9 + 1) JO -, 

-+ 

+ --. F(+) - 11 

+-_.) 
Vo" (I 

ED-F+0"-'To L" 1 



CHENERY AND STROUT: FOREIGN ASSISTANCE 693 

saving and external assistance. In 195626 Pakistan was in the lower quar
tile of countries with respect to its investment, saving, and growth rates. 
As shown in Table 3, its performance since then has approximated the 
upper-quartile values for the main performance ineasures in our model: 
absorptive capacity, capital-output ratio, marginal saving rate, and 
export growth. We take 1962 as the base year for these and all subse
quent projections. Base-year values for the variables in the model are 
given in Table 4, expressed as ratios to 1962 GNP. 

The growth process from 1962-75 will be determine(] from the basic 
model under two sets of assumptions as to the values of the parameters. 
The more pessimistic (A) assumptions are based on a conservative inter
pretation and projection of performance in recent years: the correspond
ing parameter values are labeled "historical performance" in Table 3. 
The more optimistic (C) assumptions are derived from the Pakistan 
Perspective Plan for 1965-85; they are labeled "upper limit" perfor-

TAILE 3-STRUCTURAL PARAMETERS FOR PAKISTAN PROJECHIONS 

Marginal
Growth Absorp- Capital- Marginal Import Export 
Target tive Output Saving Require- Growth 

Capacity Ratio Rate ment Rate 

Historical Estimates 
(1957-62)s .041 .15 2.35 .25 .20 .075 
(1959-65)b .05 .20 2.8 .22 .070 

Projections for 1962-750 
"Ilistorica!" 

Performance (A) .045 .13 3.0 .16 .10 .049 
"Upper Limit" 

Performance (C) .060 .13 3.0 .24 .10 .070 
Pakistan Perspective 

Planb .075 - 2.9 .25 .06 .079 

Representative Valuesd 
Median .14 3.5 .19 .20 .051 
Upper Quartile .19 2.8 .26 .01 .080 

8 Source: Table A-I. 
h Source: Pakistan's Third Fire Year Plan, (1965-70) 1101. 
e General bases for the projections are discussed in the Annex. The parameters are the same 

as those tised for the 50-country projections (Table A-2) except for the export growth rate, 
which has been revised upward to 7per cent ii the light of recent experience and the revised 
plan estimate. 

d From Table 1. 

26The year 1956 marked the beginning of the first five-year plan, although the plan had 
little effect on th economy for several yearsIthereafter. 



TABLE 4--AN 	ExAm'LE OF PHASE DEVELOPMENTS FOR PAKISTAN,% 1962-75 
(All values expressed as ratios to initial GNP) 

Year 1956b 1962b 1963 1964 1965 1966 1967 1968 1970 1975 

IistoricalPerformance 
GNP .838 1.000 1.041 1.087 1.136 1.188 1.241 1.296 1.416 1.764
 
Investment .059 .122 .138 .147 .153 .160 .16M .175 .191 .238
 
Potential saving .039 .090 .097 .104 .112 .121 .121) .138 .157 .213
 
I-S gap .0201 .032 .041 .042 .041 .040 .039 .037 .034 .025
 
Potential imports .074 .1W0 .104 .109 .114 .119 .124 .130 .142 .177 
Fx;oorts .0;4 .6s .072 .075 .070 .083 .087 .091 .100 .128 , 
M-E galy .020 .032 .032 .033 .035 .036 .037 .038 .041 .049 t 
Consumption .79() .4)1)0 .944 .983 1.024 1.067 1 112 1.159 1.2:6 1.575 > 

Phase I I IA II II 11 IT TIT III III 
Upper Limit,-' 

Perfermance 	 > 
GNP .838 1 000 1.041 1.0S7 1.139 1.198 1.264 1.339 1.504 2.012 X 
Investment .059 .122 .138 .156 .176 .199 .225 .241 .272 .364 M 
Potential 

saving .039 .090 .100 .111 .124 .138 .154 .172 .212 .334 0 
IS gape .020 .032 .038 .045 .052 .061 .071 .069 .059 .029 0
 
Potential 

imports .074 .1,', .104 .109 .115 .120 .126 .134 .151 .201 ' 
Exports .054 .068 .173 .078 .083 .089 .095 .102 .117 .164 
M E gap, .020 .032 .031 .031 .032 .031 .031 .032 .034 .037 M" 
Consumption .799 .910 .941 .976 1.015 1.060 1.110 1.167 1.292 1.687 

Phase I I IA IA IA IA IA it 11 II I 
(Griowlhrafts: 

GNP .021 .041 .044 .048 .052 .055 .059 .060 .060 .060
 
Investment .130 .130 .130 .130 .13) .130 .130 .071 .060 .060
 
Consumption .015 .034 .037 .040 .044 .0-17 .051 .052 .053 .060
 

Projections derived from the base-year data for 1962 and parameter values in Table 3. 
The 1956 and 1962 figures are trend values for the period 1956-62. The latest revision of the Pakistan national accounts [111gives a similar in

vestment level but higher initial savings and a negative marginal savings rate for the period 1954-55 to 1959-60. 
For 1956 and 1962, potential and actual savings and imports are the same, and the two gaps are identical; from 1963 onward, the lar,-,-r gap is 

underlined. 
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mance.27 In the case of Pakistan, the upper-limit assumptions are higher 
than the historical estimate for the growth target, the saving rate, and 
the growth of exports; the other three parameters already seem optimis
tic and have been kept unchanged. 

Figure Iand Table 4 show trend values of the variables from 1956 to 
1962 and the two sets of projections derived from the model for 1962-75. 
Although the data before 1960 are not very reliable, it is clear that in
vestment from 1956 to 1964 has grown very rapidly and doubled its 
share ii GNP.2 The rate of output growth has increased from about 
2 per cent prior to 1958 to over 4 per cent since 1960. 

The two sets of projections give the following sequence of phases: 

(A) (C) 
Historical Upper-Limit 

Performance Performance 

Phase 120 1956-63 1956-67 
Phase II 1964-67 1968-73 
Phase III 1968- 1974-
End of Transition After 1985 After 1979 
Target Growth Rate 4.5 per cent 6.0 per cent 

In case C it takes ten years of steadily rising investment from the 
7 per cent level of 1956 to reach the rate of 18 per cent of GNP required 
by a growth rate of 6 per cent. The capital inflow would reach a maxi
mum of 6 per cent of GNP in 1967; throughout Phase I it would finance 
about 30 per cent of total investment. If the saving-investment limit 
were the only constraint on the system, the capital inflow could then be 
reduced to zero by 1980 if the marginal saving rate of .24 were main
tained."0 However, even with the relatively high export projection of 
7 per cent per year, the model projects a switch to Phase III in 1974 with 
a marginal import requirement of .10. There is also a switch to Phase III 
in case A, even though export growth is assumed higher than the growth 
of GNP. The same phenomenon occurs in the projections in Table 7 
below for the majority of developing countries. 

7 The projections in Section II also contain an intermediate set of estimates and growth 
targets for each country designated as "realistic plan performance." When the country's own 
plan seems quite optimistic, as in Pakistan, we have taken it as the basis for the "upper limit" 
estimates. 

28The figures in Table 4 are derived from trends fitted to the time series for each variable and 

differ somewhat from estimates based on the initial and terminal ycars of each series. A de
tailed account of the decade 1955-65 is given in the Pakistan Third Five-Year Plan [11.The 
general picture that it gives is similar to our upper-limit projections through 1965 except that 
both investment and foreign capital inflow are higher in the latter year. The statements in 
the text are consistent with both sets of estimates. 
29There is considerable evidence that the trade lirnit was the controlling factor from 1956

59, which would identify this period as Phase 113. 
80This is approximately the assumption of the revised Pakistan Perspective Plan [11 

which aims at a 7 per cent growth rate and a termination of aid by 1985. 

http:mance.27
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FIGURE 1. ILLUSTRATIVE GROWTII IATIIS: PAKISTAN, PAST AND PROJECTED 

The importance of the marginal saving rate is demonstrated by a 
comparison of the two projections. If the balance of payments param
eters are subject to sufficient policy control in the longer run (as sug
gested below), the economy will reach self-sustaining growth at a rate of 
4.5 per cent in 1985 under the lower assumption of a 16 per cent margi
nal saving rate. With a 24 per cent saving rate, a self-sustaining growth 
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rate of 6 per cent can be attained six years sooner. While more aid is 
required in the latter case, there is a much larger increment of saving 
and investment as well.3 

C. More Eflicient Growth Pal/s 

The more time that is allcwed for an economy to adjust its productive 
structure to the changing rattern of demand, the less likely it becomes 
that the rigidities assumed in the basic model will persist. We shall 
therefore construct a second model which assumes coordinaited develop
ment policies and a planned ad iustnent of the trade gap and the saving 
gap.Actual cases will )robably lie somewhere between these extremes. 

Under the assumptions of model 1,the anount of external resources 
needed to fill the larger gap in a given ycar more than fills the smaller 
one. As compared to the muinimum needs of the economy, there will be a 
surplus of imports (Al> _3I)in Phase I1or a loss of potential saving, 
(S<S)in Phase 111. A better coordinated development policy would 
attempt to reduce the required capital inflow by substituting investment 
for imports - or vice versa- -in order to equate the two gaps ex anle over 
the long run.3 -

If we assume efficient resource allocation, the equilibrium exchange 
rate-relecting the opportunity cost of earning or saving foreign ex
change at the margin- will be a function of the amount of inflow of 
external resources, F. Under ce/eris paribus assumptions, a reduction in 
F normally implies an increase in the value of foreign exchange as mar
ginal activities of import substitution or additional exports are under
taken. Since capital is the only scarce domestic resource in our model, 
we assume that ithigher capital coelficient is needed to reduce the im
port requirements of niodel I and conversely that a saving in capital will 
result when imports increase above the minimum level." 

These assuml)tions form the basis for model 2, in which an import 
substitution activity is added to model 1.11 Investment in import substi
tution I,,,requires imported capital goods and a greater amount of capi
tal (bk) per unit of imports replaced by domestic production. The net 

31A generaliZation of the.se relationships is given in Section 1.1). 
nay not be ellicicnt the to ,oin the short run, 

especialI I h. ti reisa significant icegrc of diseq iliibriu into start with. 
3 The llicit'it of resources to accord with variationc, 

32 Given tltdurability of capital, it to equa'|te 

rivallocaticc in the capital inflow is 
analyzed in Ictccil iin Chcen(ry [51, which provides the basis for the ag.rcgate formulation given 
here. Wechav, aiproximated the diiniiishing marginal Irductivity in import substitution by 
a single increcciecntal ratio. 

" The sani(arguencnt can be nadc for export expansion, using the marginal revenue product 
of additional investment to allow forthe inclasticity of export decand. For convenience, we 
assmnce only impocrt substitution here. 
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reduction in import requirements at time I (Mm,) is given by: 
1 I 

(17) M., = a,,, 
bk o 

where a is the import content of I, above the average for the economy

and b is greater than 1.
 
Equation (13) of the basic model will then be replaced by:
 
(13') M, >_Ho + U,(V, - Vo) - M . 

The capacity limit, equation (3), must also be modified to allow for the 
lower productivity of capital in import substitution. 

Model 2 will be used to estimate the minimum capital inflow needed to
achieve a given level of GNP, first in the Pakistan example and later in 
comprehensive projections. For this purpose we assume (1) that totalimport sulstitution (positive or negative) is suflicient to eliminate the 
difference between the two structural gaps over the period 1962-75, and
(2) that this type of investment increases linearly throughout the period.
Solutions calculated for Pakistan for varying growth targets are shown
in Table 5.'-"Cumulative values of the two gaps in model 1 and of the 
single gap in molel 2 are plotted in Figure 2.11 

Figure 2 shows that at a growth rate of GNP of 5.2 per cent, the
cumulative values of the two resource gaps in model I are the same and
equal to the total reluirement for foreign capital in model 2. At lower
growth rates, the trade gap predominates in model I and the difference
between the two curves represents an excess of consumption. In model 2,
about a third of this excess is utilized to finance the additional invest
ment needed for import sublstitution; the remaining two-thirds is elimi
nated by reducing the capital inflow.17 

At growth rates above 5.2 per cent, Phase I1 predominates in the 
basic model and the possibilities of reducing the capital inflow through
(negative) import substitution are less. On our assumptions, substitut
ing imports for investment would produce a reduction in the dominant 

u We have used a value of b of 1.5, which implies that additional import substitutes wouldbecome profitable at an average exchange rate 50 per cent higher than the present effectiverate. This value was judged to he the upper limit to the cost of import substitution or increased exports in the amounts needed to reconcile the two gaps. A comparable value %as
found in the investment programming model for Southern Italy 151. The additional importcontent of investment (a) is taken as .25, corresponding to a total import content of .35.
86For model 1, we have assumed that the total capital inflow 
 would be equal to the larger
of the cmnulative resource gaps because of the possibilities of adjustment through stock
change, variations in imports, building ahead of demand, etc. Taking the larger resource gapon an annual basis would give somewhat higher totals for model 1 in Table 5 and Figure 2.

11For example, at a gro%%th rate of 4 per cent excess consumption of .59 in model I is con.
verted into increased investment of .19 and reduced imports and capital intlow of .41) inmodel 2. The same proportions hold at other growth rates below 5.2 per cent. 

http:inflow.17


TABLE 5--EFFECTS OF IMPORT SUBSTIT JTION POLICY O CAPITAL INFLOW PAKLSTAN (1962-75)a 

(All figures expressed as ratios to 1962 GNP) 

ALTERNATIVE GROWTH TARGETS 

1.Target 1975 GNP 1.468 1.665 1.886 2.133 2.410 -
2. (GNP compound growth rate) (.03) (.04) (.05) (.06) (.07)
3. Cumulative Exports (both models) 1.33 1.33 1.33 1.33 1.33

Modd I (Cumulative Values) Z
4. GNP 17.09 18.29 19.60 21.02 22.55t:
5. Investment 1.54 2.19 2.94 3.78 4.74 $< 
6. Savings: (Potential) (2.00) (2.29) (2.60) (2.94) t3.31)7. Savings: Realized 1.16 1.70 2.31 2.94 3.31 Z
8. Imports: (Potential) (1.71) (1.83) (1.96) (2.10) (2.26)
9. Imports: Realized 1.71 1.83 1.96 2.17 2.76

10. Excess Consumption .84 .59 .29 .0 .0 :0
11. Excess Imports .0 .0 .0 .07 .50 0
12. Net Capital Inflow .38 .50 .63 .84 1.42 
13. (Dominant Phase) (III) (I(U) (if) 

Modd 2 (Cumulative Values)b
14. GNP 17.09 18.29 19.60 21.02 

0'1 
22.55

15. Investment 1.81 2.38 3.03 3.76 4.58 
16. (Per cent Investment in Import Substitution) (44%) (24%) (9%) (-2%) (-100) a17. Savings 2.00 2.29 2.60 2.94 3.31 Z
18. Imports 1.14 1.43 1.76 2.15 2.60 >
19. Net Capital Inflows -. 20 .09 .43 .82 1.26 n

IVelfare Effects . 
20. Consumption, Model 1 15.93 16.60 17.29 18.07 19.24
21. Consumption, Model 2 15.09 16.00 16.99 18.07 19.24 
22. Change in Consumpion (line 21 minus 20) -. 84 - .59 -. 29 .0 .0 023. Change in Capital Inflow (line 19 minus 12) -. 57 -. 40 -. 20 -. 02 -. 16 
24. (Ratio, line 22-23) 1.47 1.47 1.47 .0 .0 

* Assumes no constraints on growth of investment or GNP. This means that country could invest sufficient capital in each y-ar to attain the GNP 
growth rate given in line 2. Actual 1962 investment was sufficient for an initial growth rate of about .04. 

b The basis for Model 2 is given in the text. The formulas for calculation are detailed in [8, Annex B]. 
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saving gap of about a third of the difference between the two gaps in 
model 1. 

A more efficient method of reducing the cumulative capital inflow in 
cases where the saving gap exceeds the trade gap is to accelerate the rate 
of growth at the beginning of the period instead of maintaining a con-
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stant growth rate. This has tile effect of increasing total saving as well as 

total imports, but the net reduction in the capital inflow is greater than 

with model 2.38 The practical scope for raising the growth rate in most 

countries is limited by absorptive capacity constraints, however. 

A more comprehensive analysis of the efiiciency of alternative growth 

patterns would require us to abandon the assumption of a given target 

growth rate and to determine the growth target and the pattern of capi

tal inflow from the objectives of the economy and the limits to the use of 

various policy instrunents. This ha:; been done in a linear programming 

analysis of optimal growth patterns in Pakistan [7 1.The results confirm 

our assuml)tion that it is eflicient to eliminate the ex ante difference 

letween the two resource gaps to the extent feasihle. The main features 

of the growth pattern determined from the basic model also characterize 

the optimal solutions to the more general planning model.' 

1). The I'roductivily of Exernal Resources 

The productivity of an increment in external resources supplied to a 

developing country can be measured by the corresponding increase in 

or total income which it makes possible. The value of exconsumption 
ternal resources depends on tile extent to which they facilitate the fuller 

use of domestic factors. In our models, it is possible to measure the effect 

of increasing the supplies of investment funds and foreign exchange, but 

we have no estimate of the possibilities for raising the skill limits to 

growth. 
Figure 2 provides one measure of the marginal productivity of exter

nal resources in Pakistan over the range of growth rates indicated. 0 

Under the assumptions of model 1, the productivity of aid is much 

higher in Plhase Ill, when tile balance of payments is the factor limiting 

growth. This result is stated in more general terms in the following for

mulas for the derivative of tloe terminal year income with respect to the 

total capital inflow from the equations in Table 2. 

are more fully explorel in 181.S'rhe theoretical aspects of the variable growth ciechanism 

There it is shown that slowing down growth to save on external capital in lhase III is a very 

inefficient alternative to imhi)irt si:bstitution. In the present example it results in a loss of $11 

of consunpliion per dltlar Of capital inflow saved. 

29The principal differences hrtween rootlet I and th," inear procrarmnming solutions are (1) a 
which the target rate is achieved in order tocontinuation of P1hase I beyond the point at 


ma'imize the benefits of acileheract
I zro\ tli; (2) riplacencent of Phases II and III bv a single 

regi me in which the capital intlmw is reduced ti zero iith tie two gaps k tciejual iy import 

silist it ittion, as in model 2 above. 

10Since Figure 2 is designedt to ilhlstrae the effects cofimonrt sci,sciiution, we have omitted 
wol raise the total capital inflowthe complicating elenment cif absorptive capacity, wtiic 

required for higher growth rates and pit an absotte ceiling on the clcaxiccii ngrowth achievable 

of about 63t per tienit hiv 175 ic the Pakistan exanile. I )isccunting thei,,al capital inflow at 

woild red icce the total value tly30-40 per etnt and riise its mccarginal productivity.Slivcent 
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For Phase I1: 
d(Ve+1) 1 

(18) d( F,) k -

For Phase III: 

d(Vt1 ) 1 
(19) 

where 

= - (1 + )-' 

Values of ,for relevant time periods and growth rates are: 
Values of y 

1=4 1=9 i=14 

1.8 4.1 5.9 
.05 I.S 3.8 5.5 
.07 1.7 3.5 4.9 
.10 1.7 3.4 4.4 

These formulas give the following values for the increase in terminal 
year income per dollar of increase in cumulative assistance for Pakistan 
and for the median parameter values of Table I (assuming i= .05 and 
I= 14). 

Pakistan Median Values 

Productivity in Phase II .44 .35 
Productivity in Phase Ill 1.14 91 

For periods under 20 years, [here is a pronounced tendency for the 
two productivity curves to have the relative slopes indicated for lPaki
stan, with Phase II predominating at high rates of growth.4 As the 
length of time increases, the productivity of assistance in Phase 1I rises 
because of the additional saving generated, while the producitivity in 
Phase III falls. Under the more optimal policies assumed in model 2, 
there is a single productivity curve with a slope closer to that of Phase I I 
in model I.12 

For long-term develo)pment policy, it is more useful to consider the 
total assistance required to complete the transition to self-sustaining 

41This result was also oltaine, Ib% for Israel an I by McKinnon [151y henery and Bruno ') 

for more speciali7ed assumlions. An est imate of the p,oductivily of aiI ti Greece is given 
in[11. 

43The marginal productivity curve derived from the linrar programming mod.l of [7) is 
similar to that for model 2. 
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growth in relation to the country's performance. This can be done by 
varying the para meters for Phase II of model I over the range of values 
observed in Table 1.The results are given graphically in Figure 3, which 
shows the total undiscounted capital inflow required to produce a self
sustaining growth rate of 5 per cent from the low initial saving rate of 
8 per cent of GNP.4 

To show the effect on aid requirements of a change from average 
performance to "good" performance, we have plotted points correspond
ing to median values of k and a' (point H) and also upper quartile values 
(point U). Median performance requires a total capital inflow of more 
than 2' times the initial GNP and a period of 43 years to complete the 
transition to self-sustaining growth. Upper-quartile performance re
quires a capital intlow equal to only a quarter of the initial GNP and a 
period of eight years to reach self-sustaining growth (if we ignore the 
absorptive capacity limitation). Between these extremes, we might 
distinguish as "good performance" combinations of k and a' which ac
complish the transition with a total capital inflow of not more than the 
initial GNP, such as k = 3.2 and a'= .20. These results will be utilized in 
the discussion of assistance policy in Section III. 

I. Prospectsfor the Transition 

The preceding analysis provides a way of thinking about external 
resources as an element in the development process. Their contribution 
to growth may be large or small depending on the response of the recipi
ent country. We shall now try to evaluate the recent performance of the 
less deveioped countries and assess their possibilities for further growth 
and their needs for external resources. 

Since efforts to accelerate growth through foreign assistance have been 
concentrated in recent years, our statistical analysis is based on the 
period 1957-62. Rough estimates of the basic relations in model I have 
been made for 50 countries which account for 90 per cent of the GNP of 
the underdeveloped world.4' Princil)al attention will be given to 31 of 
these countries for which the data are judged to be more reliable.45 Our 
interpretation of the results will also utilize more detailed analyses of a 
dozen of the most important recipients of U. S. assistance." 

" Model 2 can be approximated by Phase II of model 1 by taking a weighted average of the 
two incremental capital output ratios in model 2. Figure 3 ignores the absorptive capacity 
limitations, which would tend to raise the time required for the transition. 

11Omitting Communist China, Cuba, and N. Korea. 
15The only large countries omitted from the 31-country sample are: Ceylon, Ethiopia, 

Indonesia, South Vietnam, the Sudan, and the United Arab Republic. 
40 Preliminary results of the more detailed studies are available for Greece [11, Turkey [25], 

Colombia [241, and Taiwan [121. Other countries for which more detailed models have been 
constructed by All) in order to test the "two gap" analysis of aid requirements and per. 
formance include India, Pakistan, Argentina, Brazil, Korea, Jordan, Nigeria, and Chile. 

http:reliable.45
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FrIGURE 3. TOTAL CAPITAL INFLOW REQUIRED TO REACH SELF-SUSTAINING GRowT1i
 

(Assumes 5 per cent GNP growth rate, initial saving/GNP
 
ratio of .08 and Phase II throughout)
 

A. Evaluation of Current Performance. 
The statistical evaluation of current performance is designed to show 

the extent to which underdeveloped countries have established the 
structural conditions required to utilize aid effectively in carrying out a 
transition to self-sustaining growth. It also sheds some light on the 
validity of our simplified model and provides a basis for subsequent 
projections of future growth. 
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For this survey we have adopted a uniform statistical procedure that 
is applied to all 31 countries. Estimates of the parameters in the basic 
model are given in Table A-i below. The main features of the statistical 
procedure are as follows: 

1. All estimates were made from linear trends fitted to time series for 
the period 1957-62. Marginal saving rates (a'), marginal import rates 
(ii'), and marginal capital-output ratios (k) were computed directly from 
these trends. 

2. The magnitude of the absorptive capacity parameter (f) is indi
cated by the highest compound growth of investment for any five-year 
period in the past decade. The growth of investment (i) observed for 
1957-62 is oftea well below this limit because development has been 
constrained by other factors. 

3. Trend values ior 1962 of the investment, saving, and import ratios 
to GNP are computed as a basis for future projections. 

The estimates in Table A-I will first be used to determine the extent 
to which recent performance satisfies the criteria for a successful transi
tion to self-sustaining growth. While six years is too short a period to 
establish reliable estimates for any single country, a comparative assess
ment for the whole group of countries is quite suggestive. 

We have proposed three sets of criteria in Section I to measure prog
ress toward a given rate of self-sustaining growth; 

(1) Investment criteria. In Phase I, the rate of growth of investment 
must be greater than the target growth rate (i>f). Thereafter, the in
vestment rate must be adequate to sustain the target GNP growth rate 
(I/V>kf). 

(2) Saving criteria.The marginal savings rate must be greater than 
the target investment rate (a'>kf)unless the average rate of saving is 
already above this level. 

(3) Trade criteria. Either export growth must exceed the growth 
target for GNP or the marginal import ratio (A') must be substantially 
less than the initial average ratio. The complete statement of the trade 
criterion is given by equation (16). 

These criteria have been used to classify the 31 countries into the four 
main groups shown in Table 6. The classification is based on the saving 
and trade performance needed to achieve a self-sustaining growth rate of 
5 per cent." As to the investment criteria, all countries except Burma 
have shown an absorptive capacity for investment of greater than 5 per 
cent in the recent past, but the five countries indicated by an asterisk do 

'1 The parameters should reflect underlying structural characteristics rather than "realized" 
values in this historical period. The high marginal import ratios for Chile, Nigeria, and 
Turkey, for example, may reflect Phase II slackness in the foreign trade constraint. The true 
structural import ratios may he enough lower to move Chile from Group D to Cand Nigeria 
from 11to A. Use of parameters for the period 1953-63 would move Mexico from Group C to A. 



TABLE A-1-SUMMARY OF PAST STRUCTURAL RELATIONSHIPS FOR LESS DEVELOPED COUNTRIES' 
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No.- o. Country 

Highest 5Years 
I in Recent Pastb 
-________ ___________ 

Rclationships (luring 1957-62b 

3 

4 
5 
6 

7 
8 

9 
11 
12 
13 

15 

16 
17 
2021 

21 

23 
25 
26 
27 
2S 

___ ____ 
1'Pr.)dI

Greece .210 15 -
India .154 1953-57 
Iran .103 1957- 61 
Israel 129 1053-57 
Jordan .215i 19).s-6 
Paki'stan . I)S )()-64 
Turkey i .102 1',5 3 
Argentina .113 1956--f 
Bolivia .n)'4 19()-64 
lrazil .154 19.3(-60 

Chile .169 195S 6,2 
Co!omlia .07S 197S 62 
Costa Rica .108 19(5054
Guatemala 200 1953 57Htonduras .Iss, 1900-4 
Mico .155 1104-4-
Mexico .144 1953-57 
Panama .144 195S-6' 
Paraguay .100 1951-55 
Peru .155 1959-63 
Trinilad-Tobao .192 .1Q55-5950 

__ _ 
i k r 
.12 -3.0-2- .060 

.07 2.89 .048 

.01 3.54 .049 
1o 3.07 .103 

.919 1.36 .111 
.15 2.35 1.041 
.(04 79 .03 
.09 1.6)7 .019 
9-).024.32 .029 

2 .072.03 

.12 2 .77 .3 I 

.04 4.15 .050 

.01 4.72 
05 3.52 o3(,.01 4.113 .033 

(12 3. )o .050 I 
I1 3.12 .051 

.01 6.37 1 .026 

.()3 .10 .073 
4.33 .078 

_______ 
in 4 0o ao ' 
.21 I -. 0& .15 .26 ] 
.14 .02 .12 .20 
.15 .01 .14 .11 
.31 -. 20 .11 .15 
.17 -. 24 -. 07 (0) 
.12 - .04 .09 .25 
.15 .03 .12 -.02 
.24 S.03 .21 .83 
.11 .07 04 -. 1o 
.19 I .119 ( 

19 

.13 -. 06 .07 i 

.20 -04 16 -12 
-. 5 .1 1 --. (10 

1.10 .02 (is .03.13 - 0 13 .25 

14 .01 .13 .11 
.IS -. 06 .12 .37 
.16 .03 .13 .08 
.20 - .01 .21 .31 
.31 .10 .22 .11 

.18 

.07 
.23 
.41 

.41 

.10 

.11 

.15 

.17 

.1 

.22 
1 I 
.14.19 I-

.12 

.39 

.17 

.24 

.83 

.19 

.00 

.24 

.48 

.29 

.2h 

.33 

.41 
.06 

.00 

.4, 

2) 
.17 

-. 9.03 

.06 

.51 

. 1 
.21 

1.04 

___ 
e 

.051 
.014 
.080 
.194 

.OSO 

.075 

.050 

.043 
-.00i 
- . 
-. 023 

.061 
- .031 
.016 
.014.028 

.051 

.1(0A 

.025 

.143 

.107 

___
p 
.9 

-.107 165 
-. 044 

.541 

.28S 
-. 007 

.049 

.072 
029 

- . 
-.001 

-. 057 
- .053 
-. 033 
-. 3148- .074 

-. 14 

-. 032 
-. 114 

.001 

.105 
(n.a.) 

r 

t= 

r 
(" 



29 Venezuela 
 .056 1955-59 - .08 6.53 .043 .19 -. 08 .27 -. 26 .33 -1.13 -.065 -.691
34 Liberia .446 1958-62 .57 
 7.81 .046 .67 
 -. 56 .11 .21 1.13 3.23 .033 .067
36 Nigeria .051 1956-60 .09 3.71 .033 .14 -. 05 .09 .19 .20 .39 
 .059 -. 594
40 Tunisia .275 1958-62 .27 4.91 .034 .26 -. 18 .08 -. 84 .42 1.10 -. 086 .350 0
42 Burma 0 1957-61 -. 00 4.10 .046 .16 -. 00 .17 .21 .16 - .15 .021 .095 t 

43 Taiwan .164 1956-00 .13 2.68 .074 .22 
 -. 07 .15 .29 .21 .19 .083 .078 W45 Korea .1s; 1900-64 .00 3.44 .040 .12 
 -. 10 .03 .27 .16 -. 06 .165 .216 1<46 Philippines .078 1958-62 .05 2.78 .050 .14 .02 .12 .30 .20 .01 .046 -. 093 >47 Thailand .126 1958-62 .10 2.11 .080 .17 .01 .16 .22 .19 .15 .077 .226 Z49 Malaya .157 1957-61 .18 2.33 .062 .18 -. 04 .22 .26 .47 .62 .059 .926 U 
50 Mauritius .143 1956-60 .08 4.97 .034 19 -. 09 .10 -. 39 .49 .67 -. 010 (n.a.) 

-- .4- .67~.- - .1 - 0a.
All data derived by fitting time trends to actual points (as estimated in early 1965) for period covered. All data except imports, exports, and re- ,]serves expressed in 1962 prices. Imports, exports and reserves expressed in current U. S. dollars.

b Symbols for column headings are: 
oi=compound growth rate of gross investment. iia=ratio of gross imports of goods and services to GNP in 1962 (after 0
k=incremental capital-output ratio (assuming 1-year lag). time-trend fitting).r=compound growth rate of GNP. p'=marginal import ratio (change in gross imports of goods and ser1o=ratio of gross investment to GNP in 1962 (after time-trend fit- vices--change in GNP). Zting). e=compound growth rate of exports of goods and services.,o=ratio of net foreign capital inflow >

to GNP in 1962 (after time- p'=change in gold and convertible foreign currency reserves, December rtrend fitting). 1956 to December 1962+change in GNP, 1957-62. GNP first " ac=ratio of national gross savings to GNP in 1962 (after time-trend converted to 1962 U. S. dollars (after time-trend fitting).
fitting).

a'=marginal national savings ratio (change in savings change in z
 
GNP)
 

Country numbers correspond to those in Tables A-2 and A-3.
Source: Imports, exports and reserves largely from IMF, Balance of Payments Yearbook. Other data from U. N. Yearbook of NationalAccounts

and from AID,Statistics and Reports Division. 

-JD. 
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TABLE - INDICATORS OF PROGRESS IN ATrAINING SELF-SUSTAINING. GROWTI, 1957-62 

Capital Saving Growth DNo. Country Inflow Investment Performance Performance Trade Performance in GNP 

Fo/1'0 ko/i 0D ac 
 f p'/Uo r 

A Countriesmeeting both saving and tradecriteria* 
42 Burma* 
6 Israel 
7 Jordan 

45 Korea* 
49 Malaya 

8 Pakistan 
25 Panama 
27 Peru 
46 Philippines 

43 Taiwan 
47 Thailand 
28 Trinidad-Tobago 

.00 
.20 
.24 
.10 

-. 04 

.04 

.06 
-. 01 
.02 

.07 

.01 

.10 

.205 

.154 

.068 

.172 

.116 

.117 
.156 
.155 
.139 

.134 

.106 
.217 

.16 

.31 

.17 

.12 
.18 

.12 

.18 

.20 

.14 

.22 

.17 

.31 

-. 003 
.10 
.19 
.001 
.18 

• 

.15 

.10 

.(3 
.05 

.13 

.10 

.05 

.17 
.11 

-. 07 
.03 
.22 

.09 
.12 
.21 
.12 

.15 

.16 

.22 

.21 

.15 

.09 

.27 

.26 

.25 

.37 

.31 

.30 

.29 

.22 
.11 

1.01 
.51 
.43 
.42 

1.08 

.64 

.85 
1.04 
.90 

.65 

.93 

.88 

.021 

.194 

.080 
.165 
.059 

.075 
.I00 
.143 
.046 

.083 

.077 

.107 

-. 91 
1.16 
.70 
.39 

1.31 

1.97 
1.31 
.86 
.06 

.90 

.82 
1.25 

.046 
.103 
j111 
.040 
.062 

.041 
.051 
.073 
.050 

.074 
.080 
.078 

-

tT2 

n 
> 

0 
.Z 
0 

11 Argentina 
13 Brazil3 Greece 
21 Honduras* 
4 India 
36 Nigeria 

.03 

.03

.06 
-. 01 

.02 

.05 

.533 

.132

.151 

.20.3 

.145 

.185 

B. Countries meeting satingcriterion only% 

.24 .09 .21 .83 

.19 .09 .15 .19.21 .12 .15 .26 

.13 .01 .13 .25 

.14 .07 .12 .20 

.14 .09 .09 .19 

.80 

.74 

.67 
1.03 
.68 
.76 

.043 
-. 023 

.051 

.028 

.014 

.059 

2.66 
.03 

1.05 
-. 18 
.07 

1.98 

.019 
.067 
.060 
.033 
.048 
.033 

< 

5 
23 
29 

Iran 
Mexico 
Venezuela 

f 
-

.01 

.01 
". '3 

.177 

.153 

.326 

C. Countries meeting tradecriterion on1i

.15 .01 .14 .11 
.14 .02 .13 .11 
.19 -. 08 .27 -. 26 

.95 
.91 

1.25 -. 

.090 

.051 
065 

1.04 
.54 

3.41 

.049 

.050 
.043 



D. Countries meeting neither trade nor saving criterion 

12 Bolivia* .07 .216 .11 -. 02 .04 -. 16 .62 -. 005 .34 .029 
.73 .061 2.12 .038 

15 Chile .06 .138 .13 .12 .07 .10
16 Colombia .04 .208 .20 .04 .16 -. 12 .76 -. 031 1.21 .05017 Costa Rica .05 .236 .16 -. 01 .11 -. 10 .83 .016 .60 .039 020 Guatemala* .02 .176 .10 -. 05 .08 -. 03 .86 .014 -. 64 .036 M34 Liberia .56 .390 .67 .57 .11 .21 .50 .033 2.85 .046 : 
50 Mauritius .09 .249 .19 .08 .10 -. 39 .81 -. 010 1.37 .03426 Paraguay .03 .318 .16 .01 .13 .08 

,1
.81 .025 .69 .026 .40 Tunisia .18 .245 .26 .27 .08 -. 849 Turkey .03 .240 .15 .04 
.59 -. 086 2.59 .034 :

.12 -. 02 .72 .050 2.95 .030 0 

Source: Table A-1.
Symbols: r = GNP growth rate
 

kF= ratio of investment to GNP needed for 5 per cent GNP growth rate
 
Io/VD= investment/GNP ratio in 1962
 

i=annual growth rate of investment
 
ao 1962 ratio of saving to GNP
 
a =marginal saving/GNP ratio
 

Eo/Mo= 1962 ratio of exports to imports
 
e=export growth rate
 

M'/,o=-ratio of marginal to average import/GNP coefficients

Fo/Vo7=ratio of capital inflow. to GNP in 1962 (lO/V-ao), 

> 
" Criteria: (n 

-n 
(a) Saving criteria: a'>kf. or co>kf, where -.05 I 
(b) Trade criteria: 

,/ (E0/Ml 0)(1 + )' - 1 z 
-- (1 + O- 1 ' IAO- (1 + F)p - 1 for some p550 years whereF-. 05 

(c) Minimum investment criteria: The initial investment rate of the countries marked by an asterisk is insufficient to maintain a 5 per cent GNPgrowth rate, even if the capital-output ratio were to fall to 3.0 (i.e. IJ/Vo<z.15), and the rate of increase in investment is insufficient to ever
achieve a 5 per cent GNP growth rate (i.e., i<.05).
" Do not meet either set of investment criteria.
 

http:IJ/Vo<z.15
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not meet either investment criterion for the periodThe 1957-62.12 countries in group A satisfy the criteria for approachingmaintaining orself-sufficiency and nine of themgrowth rates of 5 per cent 

have already achieved 
or more. Half of this group is heavily dependent on external capital for its continued growth, while most of theothers have favorable exports and little or no net capital inflow.
Of the 19 countries 
 that fail to satisfy oneproaching self-sustaining growth, failure on 

or both criteria for ap
least as important as 

the trade side seems to be atdeficiencies in saving and investment. More detailed studies suggest that a number of these countries---India, Greece,Turkey, Chile, Colombia, Costa Rica, Bolivia, Guatemala, and Honduras--have recently shown symptoms associated with Phase III in ourmodel: import shortages, substantial excess capacity, and in some casesfalling saving rates.48 
One of the most suggestive features of this grouping of countries is thepredominant role played by exports. Ten of the 12 countries in group Ahave export growth rates of 6 per cent or more and hence could eventually reach self-sustaining growth of 5 per cent even if the ratio of imports to GNP remained constant. Conveisely, one of the most significant aspects of the unsatisfactory performance of countries in Group !)is the stagnation of their exports, which has typically led to increasedrequirements for external capital and falling saving rates. There is almost no example of a country which has for agrowth rate substantially higher 

long period sustained athan its growth of exports throughcontinuing import substitution. In the past Brazil, Colombia, Turkey,and India have done so for considerable periods, but each has run intosevere balance-of-payments diffliculties in recent years.
This comparative 
 assessment also tends toperformance as 
dispel the inotion thatmeasured here is necessarily associatedincome level. with the initialIn this period,

initial 
at least, there is little correlation betweenincome levels and( either marginal saving rates or balance-of

payments performance. 

B. Projections of Future Growth 
Since less developed countries vary widely in their ability to mobilizetheir own resources and to utilize external resources, estimates of futureassistance requirements based on aggregate models are not very useful.We have therefore made a series of projections for each of 50 countries inorder to explore the range of future growth possibilities and corresponding assistance requirements. While the projection for any single countryis fairly crude, this approach has the great advantage of taking into 

48 Aggregate evidence is given in 181; examples of mlore delailed analyses of the trade gapare found in[] 1141 1241 1251. 

http:rates.48
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account absorptive capacity, import requirements, and other limitations 

which can only be judged ol a country basis. 
Our analysis is designed to explore the possibilities for accelerating 

growth through a combination of improved country performance and 

additional external resources. We therefore specify a considerable range 

of performance possibilities, based on the preccding survey of current 

performance. The range of values chosen for each parameter is designed 

to show the extent to which the performance variables affect the coun

try's growth and its aid requirements. 
1. Mefhodology. Tihe methodology to be used follows closely that used 

for Pakistan in Section 1. . similar range of variation in performance has 

been specified for each of the 50 countries in the sample. Principal atten

tion has been given to the 25 countries having the largest effect on 

assistance requirements. 
As a starting point we estimated the six narameters in model I from 

tle historical performance in each country, modified in some cases by 
the experience of similar countries. The average of the resulting target 

growth rates for all countries (projected to 1975) is 4.4 per cent, approxi

mately the same as the recent past." 
To evaluate the possibilities for accelerated growth, we divided the six 

policy paramcters into threegroups: the growth limits for investment and 

GNP (0 and r) internal performance factors (k, a', and p'); and export 

growth (f). Starting from the historical estimates, we speci'ed two sets 
of more optimistic assmptions for growth limits and internal perfor

mance factors and one alternative set of e,.port projections. 1 Tihese 

alternative sets of I,:ir:, valiues are shown in Talle A-2. 'he posmeters 
sible comnihi,iti:ms of the sets of values for the pam ineters provide a 
basis for IS l)roicclions for each of the .50countries. 

In judging the range of possible performance for each country, we 
took into account its historical performance, its development pl:n, the 

observed 1performance of other countries and some aspects of political 
performance. We relied hcavily on the develolment programs of the 
major countis in making the intermediate or "plan" estimates of both 
growth t argets and internal performance. "Plan" targets and perfor
mance are delineI here as those achievable with moderate improvements 
in development policies in relation to past experience. The most opti
mistic (ilper-limit" estimates assumed that almost all countries could 
attain the median observed vdue of the marginal saving iate (.20) and 

from 
the estinates in "'ahh.A I for 1'57-62 primnariiv in the elimination of abnormal or biased 
values that nccd not ncr'ist icasonable poldcs -e.g., export and saving rates, 

4 These hist uricaliy lastd estiimat s are shown in Tale A-2 of the Annex. They differ 

with failing 
abnorma ly hil;hCap italCu etc..ntilircurls, In large part. these annormal valuts rcpresent the 
efTcies nur estinates. The revisions reuluicu the eslin tus of aidof discqpilibti mi touuliitions 
requirements. 

60Details are given in IS'. 



TABLE A-2-VALUE OF PARAMETERS USED IN PROJFCTIONS 

No. 

2 
2 
3 
6 

Country 

Nteaa Eastat 

Cyprus 
Greece 
Iree.e 

Israel 

Target Growth Rate Maximum Rate of 
of GNP (F) Growth of 

, Investment 
_ _(H)is-e___.torical ( Limit I P U 

.009 .030 .000 .0 0 .070 
060 .070 . ,00 .100 .100 

.04 0 .05 .065 .00o .00 .00 

.090 .090 .100 .12u .120 .150 

Incremental Aggregate 
Capital-Output 

Ratio 
__ _ _A B C 

5.00 4.00 3.50 
3.10 3.10 3.10 
3.70 3.70 3.50 

3.19 3.00 3.00 

Marginal Gross 
Savings 
Ratio 

_tion
A B C 

.140 .190 .230 

.230 .230 .250 

.240 .30 .250 

.220 .300 .300 

(a) 

.470 

.190 

.232 

.400 

Marginal 
Import 
Ratio 

(b) 

.470 

.190 

.232 

.400 

(c) 

.410 

.180 

.180 

.300 

Annual Growth Rates 
-

Exports Popu
1 2 (1963) 
19 

.0088 .0116 .017

.0544 .0712 009 

.0544 .0712 .025 

.1122 .1468 .03S 

9 
10 

I 

8 

11 
12 
13 
14 

Jordan 
Turkey 
UALR_ 

South Asia 
Ceylon 
India 
Pakistan 

SLii Amterica 
.oentina 
Bovia 

. Brazil 
British Guiana 

.056 

.053 

.045 

.042 

.043 

.045 

.031 

.0'3 

.055 

.02Q 

.056 

.060 

.0351 

.050 

.053 

.053 

.043 

.045 

.055 

.040 

.00 

.070 1 

.060 

.060 

.0653 

.060 

.055 

.05 1 

.070 

.050 

.160 

.080 

.0;0 

U'.0)5 
.100 
.130 

.1;0 
0 

.1,5)0 

.3100 

.1,0

.No0 

.070 

.100 
1010 

.130 

1;0 
.00 
.050 

3 

.160 

.090 

.0SO 

.100I 
0 0I 
.130 

.150 

.0,O 

.010 
100 

3.37 3.37 
2.91 2.Q 
2.68 2.,S 

3.24 3.24 
3.20 3.20 
3.00 i 3.00 

7.21 5.30 
4.0}0 4.00 
2.90 2.90 
5.0 5.00 

3.37 
2.91 
2.68 

3.24 
3.20 
3.00 

4.30 
4.0 
2.5 
5.1(0 

. 

.200 

.200 

.1;0 

.110 

.10 

.160 

.220 
00 

270 
.200 

.200 

.256 

.170 

.150 

.210 

.240 

.220 

.150 

.270 

.250 

.250 

.256 

.200 

.200 

.250 

.240 

.250 

.200 

.250 

.330 

.370 
,ZJl0 

.200 

.220 

.070 

.100 

.070 

.22J 
.090 
.470 

.370 

.170 

.200 

.220 

.070 

.150 

.170 

.220 
.030 
.470 

.330 

.110 

.150 

.190 

.050 

.100 

.020 

.220 

.070 

.470 

.0571 

.0306 

.0136 

.0177 

.0204 

.0374 

.0286 

.0068 

. u286 

.0344 

.0748 

.0400 

.0178 

.0231 
.0267 
.0489 

.0374 
.0089 
.03"4 
.0712 

.027 

.029 

.025 

.028 

.024 

.026 

.017 

.023 

.031 

.030 

0 

15 
17 
18 

19 
20 
21 
22 

Chile 
I Costa Rica 

Ecuador 

El Salvador 
Guatemala 

I Hon,ra 
Jamaica 

03 . 
.055 
.042 

.050 

.040 

.037 

.040 

050 . 
.01,0 
.050 

.0(0 

.050 

.0451 

.045 

U 5 
.070
.3,o) 
.55i 

.0,5 

.055 

.050 
.055 

.06,0 .00 
060 .()(.3060O} 

.e,O .0,0 

.060 .100 

.060 .00 
.064 .070 
.060 .080 

.100 
100
100 1 

.030 

.100 

.080 

.080 

.100 

3.40 
4.80
3.27 
3.74 

2.50 
4.67 
3.90 
4.00 

3.40 
4.80 
.27 

3.74 

2.50 
3.50 
3.50 
3.50 

3.00 
4.0
3.27 
.. 74 

2.50 
3.50 
3.50 
3.50 

.120 

.200

.130 

.140 

.110 

.150 

.120 

.160 

.160 

.2r,O

.200 

.200 

.180 

.200 
.150 
.180 

.200 

.300 

.250 

.240 

.210 

.250 

.200 

.200 

.120 

.200

.280 

.206 

.26 

.149 

.195 

.206 

.190

.230 

.280 

.206 

.268 

.149 

.195 

.206 

.120

.170 

.280 

.206 

.210 

.149 

.195 

.206 

.0190

.33272 

.0354 

.0340 

.0374 

.0340 

.0190 
.0340 

.0249

.0356 

.0463 

.0445 

.0489 

.0445 

.0249 

.0445 

.023

.029 
.039 
.030 

.027 

.030 

.030 

.013 

" 



23" MeicoN i'raa .'"J 060 .070.042 -0;3 .067 .o0o .10024 .055 .063 .15 O .050 2.52 2.52 2.520anan:.i 3.72.0% 0.0) ,00 3 72 3.72 .170 .170.14 . 141 140 .150 .200 .220.220 .110 .11 02 50 2.50 2.50 281 .281 .0340 

2(r Para, ty .0.0 0 .010 

-281 .281 .2811 .013 .073 .034
 
120 .200 .200 .. 44 03 

00 .14G0 140 5.lo 4.10 4.00 .130 130 .150 .243, 2';Peru .249 .00,4 0R71 .0222727 Trinidad- -0.0; 5 .07 . .8
00 -0249 .00.;4,) 4.54. 477 .255 
 24 .285Toiado 0 0 .)60 .088 .0 0 
,240 .240 .200 0524 .065 023.') 0 100 3.,5 .365 e.;030 .200i 250 .20 .700 .529 Aenezuea .0)' 0,0 .070 00 .352 .12466.0610 1134 1 ,4 (.4 3.,4 .23)) 2) .290.2'0 .314 .11) 16 .0211 .0276 

.0 Aleria .020 .0 
.034 

.00 0,0 .060Ethiopia 00 33 0 3.30043 .04; .) 111 1 .5 3.30 .0,0 .100 .200 .200 .20032 2.3) .40 .70 .030 .0272 .0350Ghna )4' . 0 . 3) 0O. ) ' .20)0 .l0t, .l00 .l11 .02,0 '3 3 70 1 0 .1o0 .1 5 .20 ) .22) .220 .22 .0544 .0712 014) .015 , .0205 .0 2333 K enya .0 0 .01i,) . 133 5 .0 4 4 0)0 .14 12 . 2))0 .2 ,, .2r/ .o j .0 .340 .01 2 .010
 
34 Liberia 057 " 05) 1 .4) 3 
 . 0 10 5 00 4,.00 .110 .10 .200 .573"0 .571 .573 .0122 .0552 015"i3uritius 

,1o O , A110 .0503 5 r2o OUS0 .030 
4 

.00 O ) 0 , .o 
13;4
"70 

('),
00 
3 4 37 4 .230 .4 o .4.4, .450 .003) .00004.00 3.)02 18) 0 , .5 0 1 032

3o Nigeria )3 .0501. .3 . 7 23 
.-51) .02 2 04 . 2 , .00.8 3, 10. 110 .2)33) .,0 .23) .20 .O5404 .0712 .4;0k7 NRhoeia- ;) (;Ny~,saln l .0 )) .04) .04 .0 4 ..0 .03 3 .1 0 .003.0 30 3 .1 , .1 ) 21) .51.3 .51.3 .o 20 .07 45 .O'88 028345 Su dan3 3) a 3 1 3.( ( 3.0T .042 .0) '' 55 14 )3 .I40 3, ) 60 .1 i) 2 . 40.000 1161)0 . ) 2 3o. . 3 .. 1 . 31 ,40 Tu ii 2 1 ' 5'3, 1 33 .15 3 2200,)') , ..1822 ))8 .2. 281) . . 110)3 .0 0 2 .046.0.33 .0.041 .NY0 .00o0 0 . 0 . 8 01 .02287Jid . '0 4.o' .313 .250 ,0 .1 S.20 .28130040 4)0 40) .1 0 .0445 .021 

41 Suganda 017 040 .0 00 , I . 3 (30 4.000 ;.Of) 13) !1'0. 200 . .18 168 .0)0 .0272 .056 .025 

42 ra .0 2 .040 i .050 .0!,) .0,0 3)3)0 5 30 4.00 4 (0 .1)0 .180 .200 ' .177 .177 .17740 onesia .010 .000 .040 .0782 .102.4 0280' 0 . € 0 ). 2 0', .1)) 2,)5 .00 .07145 Korea, South .043 .) 0 .060 .050 .070
3 OSO.,) . 33.o3I41 2 1,)43) .Malaya .0 0 .050 I .030 .11 , 3') .25;) .200 . 2. .0 18 .0812 .029. 0 3 4 , 2. o 2 -N l., 2.00 .215 4333 .419 .41') .33 1 .0276 .032 -'42 .0o 40 o2Philippines, .00 .03, . O ' .051 3. 033 2.,3 4 4 .8 2 ,0 ' .20,0 .2,0 .17 .70 .7.0 .0313 .04 3 .0 2T.wan4 a43 .0,3 .0 3 .1). .30047 Thailand .00 . .00 33 .0"(131 . ,' 12 '2 213) .24.0 .20 .213 1 0 .1'0 0544 .071 ' .0254 8 iS tun . 0O 2 2 .00 2 0 2)10 .20 1 .2004 South tm I 00 .43 0 3 ) -- .170 1,0 ' .150 .0762 .060 .029043 .0 0 3.3 ,) ; D 1 30 . 150 2 40 2 W 22 r3 3 ,7 . 0 .( o o .130 . 2 7) .0 572 .0 32' , .02 8 Oo 0,7U ,( .07 0 .012 .028 



714 THE AMERICAN ECONOMIC REVIEW 

TABLE 7-PROPORTION (P COUNTRIES "'IT1I lORFIGN CAPITAI.
 
REQUIREMENTS DETERMINED IY INVESTStENT-SAVING GAPS
 

Internal Performance Characteristics 
GNP 

Growth Historical Plan Upper Limit 
Targets High ow High Lomt Iigh 

Eports Exports Ex~orts Exports Exports Exports 

1965 
Historical 28%7 40' 22", 24"' 18; 24',
Plan 52 62 32 -16 34 44 
Upper Limit 72 80 54 70 48 58 

1975 

H:istorical 32 41) 2038 is 24Plan 59 24 3436J 18 34)
Upper Limit 50 68 30 48 22 40 

Surce: AID, Ollice of Program Coordination, "23 Var Projections" 4, Septeniher 16, 
1964, for model 1, 50-country sample. 

could limit the marginal import coefficient to the normal value derived 
from intercountry comparisons. 

Our notion of the upper limit implies a probability of perhaps one in 
four that the given target growth and performance could he attained. 
For all countries, the average of the plan growth targets through 1915 
turns out to be 5.2 per cent and the average of the upper-limit targets is 
about 6 per cent. The "plan" estimates range from 3-9 per cent with a 
heavy concentration between 5 per cent and 7 per cent.5' 

In order to explore the range of growth possibilities systematically, we 
have adopted the same degree of optimism for all countries in each trial 
calculation. Projections on this basis are designed to re'C;tl the range of 
possibilities that is interesting for policy purposes rather than to forecast 
the most probable course of development in each country. The projec
tions were made from year to year according, to the formulas of the ap
propriate phase in model 1.12 Cumulative re tults for the IScombinations 
of growth targets, country performance, and exports are given in 'I'able 8 
and regional projections for 1970 and 1975 in Table 91. 

The projections based on model I include measures of excess con
sumption antd excess imports, which show the extent to which aid re
quirements could be reduced through policies dtesigned to equalize the 

61Whatever the validity of our subjective judgmtents as to the possibility of improved per
formance, this procedure has seemed preferable to a more rntechanical approach to testing the
sensitivity of the results to various types of change. Our principal conclusions are not greatly
affected by differences in judgment as to the possibilities for individual counlries. 

u Machine computations involve a test in each year to determine the approliate growth
phase and set of equations to apply for the next year. 



8TAnLE -AGGREGATE(All figures in billions of 1962 U. PROJZTONS FoR 1962-75S. dollars; cumulative values include the years 1962 through 1975) 

Historical Country Plan Country Upper Limit CountryPerformance 
Performance 

PerformanceN o. His- Upper His - Up er
 
torcal 
 Plan UpperGrwhGrowth 
 Limit torical Plan UpperLimit His-Growth torical PlanT Growth Upper 0.Growth Growth 
 Growth
Targets GrowthTargets Targets Targets TeTarge- Growth LimitUTa rgets Trt1975 Gross National Product Targets Growth

297 3272 (Implicit GNP growth rate) 
354 297 328 356(.044) (.051) (.058) 298 329 360Cumulatire (.044) (.052) (.058) (.044) (.052) 

0 
(.059)

3 
ralues of varialesExports: Low growth (3.8% per year)

4 441 441 441Exports: High growth (5.2% 441 441
5 per year) 480 441 441 441Gross National Product 480 480 441 

3,186 3,356 480 480 480 /6 Gross Investment 3,485 3,188 480 480 4803,363 3,502 3,195476 591 703 3,373 3,522461 572 a
4487 557National Savings (potential) 

684 670 Z 
8 (475) (502) (526) (495)National Savings, realized (528) (558)
9 365 435 (521) (562) (598)Imports (potential) 491 353 430 505(533) (561) (581) (533) 364 451 53810 Imports, realized (562) (583)552 1 596 652 (509) (541) (560)548 582 6For footnotes 547 573see end of table. > 

620 f t525 s e 5 3 o 
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TABLE 8-(Continued) 

Historical Country Plan Country Upper Limit Country
 
Line Performance Perfornance Performance
 

No. His- Upper His- 1 Uplwr I is- Upper

torical Plan Limit torical Plan 
 Limit torical Plan imiGrowthT r e s Gro Gr w h T e s (iro th I'r e s GrowthTargets rothGrowthGrowth r Growth w% tG rowth Growth Limit " 
Targets Targets Targets Targets Targets Targets
 

11 Unrealized Savings (line 7-8) 
 110 67 35 142 98 53 157 11112 Excess Imports (line 10-9) 19 6035 71 15 20 36 16 6 2313 Total Unrealized Savings and Excess 
X 

Imports (line 11+12) 129 101 106 157 118 89 173 117 82 
14 Net Capital Inflow: Low exports ill 156 212 108 142 179 84 106 133IS Net Capital Inflow: High exports 90 138 201 83 119 164 60 84 116 0Capital Inflow, excluding countries with 0 

net capital outflow:b
16 Low exports 120 165 220 106 152 187 94 117
17 High exports 105 150 211 

141 
100 131 173 85 99 125
 

18 Consumption: Low exports 
 2,S21 2,920 2,995 2,835 2,933 2,997 2,831 2,92219 Consumption: Hiigh exports 2,800 2,984
2,903 2, 984 2,811 2,9(W 2,981 2,807 2,899 2,967 

Source: Agency for International Development, Office of Program Coordination, machine listings of Sclttmber 16, 1964.See Table A-2 for values of parameters used and Table A-3 for initial values of variables used.b Foreign resource flows re measured on a net basis. In any particular year most net flows are cai)ital inlows, but some countries (e.g., Venezuela,Malaya, Burma) may have estimated potential capital outflows under the assumptions made. This alternative net capital estimate shown here
excludes these potential capital oittflows. 



TABLE 9 
-REGIONAL PROJECTIONS, 1970 AND 1975(.AI
values in billions of 1962 U. S. dollars)

-1962 1970 
1975a Per cent of Annual Growth. 1962-1975-

Targets and 

Exports 

Near East (7countries)b
GNP 

(% of GNP Total) 

20.94 

(78%) 

Hisori.Cal 

WI
Eosw 

32.05 

P 

Low 
o 

33.22 

High"Lo
i 
6.7 
33.22 

UpperLmt 

ih 

7 
31.48 

Ilistori.Ca 

Low 

42.12 

Plan al 

Lo I ligh 
8 

11.92 44.92 

Upper Ilistori-it Plan 

High Low 

4855 .
5 .5q 

L 

Phola 

Low High 

Uppersor-

mi < 

"igh g 

6.7% t:1 
sIavestment 

Savings
Exports 

3.76 

3.34 

5.56 

4.9 

6.280 

4.98 

6.27 

5.02 
7.27 
7.76 

7.41 
9.71 

8.70 
10.82 

8.70 
11.53 

10.63 
11 23 

.4U. , 

Exirts 
VoreignRes~ure 

South .aia(3 countries) 2.51 
34 

1.26 
4.98 
2.30 

4.98 
2.82 

5.67 
2.35 

5.67 
2.09 

6.60 
3.11 

6')
4 

8.32 
3.21
32 

8.32 
2.92.0 

5.4% 
.2%71; 

5.47 
9.7%7.%9 'j,7.5% 

7.3% 7.3'7 
6.6% 

3.26 
GNP(e' fG NP T o tal ) 
InvestmentSavings 

Exports 
Foreign Resourcese 

Latin America (19 countries)GNP 
(% ofGNP Total) 
investmentSainsmnSavings 
Imports
Exports 
Foreign Resourcese 

46.22(9 7 -t) 
7'.576.46
3mports3.73 
2.63 
1.10 

62.64 
(95%7) 
11.05:010.26 
11.00
10.20 
1.55-

64.83 

8.896.85
5.20 
3.16 
2.04 

88.00 

15.0450
13.28 
15.23
13.46 
2.21' 

3.45
69.52 

11.669.08
5.74 
3.16 
2.58 

93.44 

17.8176 
14.95 
16.12
13.46 
3.271 

3.92 

69.52 

11.66
9.26 
5.74 
3.35 
2.39 

93.44 
1. 
7 

15.82 
16.48
14.69 
2.581 

73.45 

14.93
12.83
5.45 
3.35 
2.10 

98.56 
91620.19 
20.19 
18.39 
16:50
14.69 
2.27* 

4.35 

4.48 

80.13 89.96/8 .6 

10.99 15.08
8.12 11.126.42 7.52 
3.56 3.56 
2.86 3.96 

111.01 121.56 
188 5 6 

18. 85 23.13 
16 13 18.55 
18:92 20.7916.19 16.19 
2.87' 5.00'* 

5.49 

89.968 . 6 

15.08 
11.47

7.52 
3.91 
3.61 

121.56 
23.13 
20.24 

21.74
18.83 
3.80 

100.201 0 2 

20.30 
17.27
7.02 
3.91 
3.11 

134.42 
28.49 
25.92 

21.40
18.83 
3.230 

1 

4.3%3~ 

.9% 

1.0% 
7.6% 

4.2% 
4.2,-0 

3.6% 
4.9% 

1.07 
10 

3.648% 
3.4% 

6.S 

5.3%. %6 

5.4% 

5.2% 
5.8% 

3.1% 
9.6% 

7.1% 

6.1%1 

7.9% 

3.1% 
8.3% 

6.I 
7..61
7.5% 

5.6% 

o 
0 

r, 
U) 
" 

! 

For footnote- .eeend of table. 



----

19621970. 9T Eax.z-(Continued)
1e62  - - -

19758
Targets and Per cent
PeLe I istori- Pl f Annual Growth. 1962-1975bcalExport, Pli Liala triaan an pper Ilistori -UpppperoH Pli 

Limit cal Plan UpperAfrica (13counties) -ILw Lw ih Hih LwLow LwiLowHigh l owLwHg Jw tlgh ight
GNP 17.04 22.28 3.58 23.58 24.56 
 6 . .6
 

mpo ts 2.69 2.97Impots 3.61 3.6158 31.65 65* 4.25081. 2.07 2.20 3.635- -1. 6.7 2.85 2.13 4.551 . 40 6.7 2.68 | 2.9 55Exports 1 .4 0- 7. 9 45.49 7.42 7.63 1 .5 3* 4.1%Foreign Res o u rc es e 6.08 8.16 09 1 .86 '(.7080 8 9.45 10.68 9.3. .6 6.75 7 .5 9 107.. 11.4.127 .5 9 . . 4 3 ..4 . 3% 5 8 %Investm en t 5 8 :4avn s2.26 (8 >Far East (8 countries) 1; )83GNP 841.80 3
(% of Total GNP) 2.65 3.00 22. 28%23 68 30.92 33.5 33.53 21434.68 36.91 42.073 1 42.07 44.97 .5%Savings .75.7 0 4.76 4 .5%Exports 1. r%13.11 5 14.06-41
3.11 4.28 4.5%74.pots80 16 .73 4.2861 2 5.01 3.86 5.50 5. 3% 06.95 2.14 53.95 7.78 3.105.10 5.10 S.54 

,35 8.46 8.70 9.084.763.79 

Forei gnR rcesn 6.06 6.06
es . 95 " 1.31 

5.54 
6.99 6.99 631.64 3.3%1-31* 1.45 3.3%.] 1.71' . 1.78' 2.11 4 -5% 4.5% oInves tm en t 4 .6% 7.4 %

5O-Country Total 28 . 18 4.5% 
GNP 24
170-52 2L8.68 253.31 1 . 8 .1 .. .%52 53.31 262.72 206.73 327.62 327.62 359.50 4.44Savings n 6 3% 
Impings 2. 4 .45 4 .45,43.45 5 .2 % 723.07 26.84 51.65 44.79 56 5 .9 €7oImports 32.20 34.20 42.82 6 56.96 71.9329.63 41.54 32.87 39.93 3.6%
Exports 24.50 

44.02 45.22 44.81 51.02 49.93 59.75 2.8% 4.3 
5.6% 7.5 o <32.81 32.81 36.00 57.04 60.17 59.32 5 .6 5.1% 7.6%Foreign Resources 36.00 4.4% 5.2% ,a Se T ab l e 8 fo r s ourc es a nd 

5.97' 9.22' 
40.00 40.00 47.12 47.12 3.8% 5.6% 55 '11.84' 3.8%10.03' 9.31' 12.08' 5.2% 76%17.45 " 14.01* 12.93' 5.6% 7.8%a Excludes the o .6% 5.2%fiue rou nS The i concepts Column headings identify both-p oduc COuntnes except for Iran. l 

tarets and 
%
'Th ae sCu China . , c T ey, and th e 7 . 8%0 


hnhere exclude potetia;l performance standards. 3~n 
No thl pote tal sarpital outflows (see Table S 

.cludes G reeceTre.anth , ~ q~note Wl; regional totals are denoted by an asterisk (*) if they include such a ese. 
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two resource gaps. Since the empirical possibilities for such policies 
cannot be ascertained without detailed studies of each country, we will 
apply the over-all factors derived in Section I to estimate the reduction 
in capital inflow that might be achieved in this way. 

2. The Phasesof Growth. The projection of growth paths under alter
native assumptions provides a more general evaluation of the relative 
importance of the two resource limitations than does our attempted 
identification of these limits in current situations. Table 7 shows the 
prol)ortion of the 50 countries in which the saving-investment gap was 
the limiting factor--and hence the determinant of capital inflow-in 
each of the 18 trial projections. The most stiking result of this tabula
tion is the predominance of the trade limit; it is more important than the 
saving limit in 1975 in 15 of the 18 sets of alternatives. 

This breakdown shows the quantitative significance of three factors 
that have been discussed previously in general terms. 

(1) At higher growth rates the saving limit tends to become more 
important, for reasons analyzed in Section 1. Under most assumptions as 
to the other parameters, a rise in the growth rate from the historical 
average of 4.4 per cent to the upper-limit average of about 6 per cent 
increases the number of countries in which the saving limit is controlling 
by 50 per cent or more. 

(2) The saving limit is increasingly dominated over time by the trade 
limit under historical conditions of internal performance. This result 
points to the need for more import substitution unless export prospects 
can be drastically improved. 

(3) A 4) per cent increase in the assumed rates of growth of exports 
(from the low to the high assumptions) removes the trade limit in only
four to six of the 50 countries under most assumptions. Unrealistically 
large increases in exports would be required to reduce greatly the im
portance of the balance of payments limitation by 1975. 

C. Development Performance and Assistance Needs 
The projections in Table 8 are designed to show the way in which
 

assistance need vary with the export possibilities and internal perfor
mance of the developing countries. For this purpose the 900 separate
 
country projections have been aggregated using the degree ofsame 
optimism as to e.\ports and internal performance for each country. To 
summarize the results graphiclly, the 18 aggregate solutions of Table 8 
are plotted in Figure 4, giving three points on each of the six curves. 
Curve P2, for example, shows the increase in cumulative capital inflow 
from SI00 billion (87.7 billion per year) needed to sustain an average 
growth rate of 4.4 per cent to $173 billion ($13 billion per year) to sus
tain a growth rate of 5.8 per cent, assuming plan performance and high 
exports. 
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200 

150O COUNTRY 

PERFORMANCE
ASSUMPTIONS/6

'HISTORICAL' 
M1
 

100-o 'PLAN'< ! , 

UPPERLIMIT' 

EXPORT- LOWER ASSUMPTION138% 
GROWTH 1975 

-- HIGHEREXPORT (49% 

ANINAL THROUGH 
ASSUMPTION

50 ANNUIAL THROUGHGROWTH 1970, 5.2%
THROUGH19751 

.040 
AVERAGE GNP GROWTH 

.045 050 
RATE, 1962-1975 

'055 D60 

III I I I 
290 300 310 320 33C 340 350 360 

1975 GNP 
FIGURE 4. FoREIGN CAPITAL REQUIRE ,fNTS OF 50 DEVELOPING COUNTRIES,

ALTERNATIVE DEVELOPMENT PATTERNS, 1962-75 
(All values in billions of 1962 U.S. dollars)

Sowce: Table 8. 

The graphical presentation facilitates analysis of the productivity ofexternal assistance under alternative assumptions. Along curve P2 anincrease of a billion dollars of GNP in 1975 can be secured for a cumula
tive aid input of $1.2-$1.3 billion between 1962 and 1975." The productivity of aid is significantly lower with historical performance and significantly higher with upper-limit performance, as shown by the relative 

"An alternative calculation would show a cumulative addition to GNP over the period ofnearly five dollars per dollar of capital inflow. There is some decline in aid productivity athigher growth rates due to the shifting of countries from l'hase II [to Phase II. 
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slopes of the curves. 4 Variation in export optimism affects the level of 
total aid but not its marginal productivity. 

The effects of individual elements can be isolated in Table 8. Starting
from the central estimate of S131 billion in capital imports for plan 
growth, high exports, and plan performance, we can identify the follow
ing effects of changes in different sets of policy variables: 

(I) A decrease in export growth from 5.2 per cent to 3.8 per cent causes a 
reduction of exports of $39 billion and an increase of total capital inflow 
of $21 billion. 

(2) . n incrcisc in internal perfornance to the upper limit (with a con
stant growth rate) causes a reduction of capital inflow by $32 billion. 

(3) A fall in the growth rate to 4.4 per cent (with no change in internal 
performance) causes a reduction in external capital requirements of $31 
billion and of consumption by $98 billion. 

The relative importance of these changes varies with the starting 
point and depends largely on which of the growth limits predominates.
At the upper limit growth rates, where the saving constraint is more 
important, the effect of increasing exports on aid requirements is less.": 
At plan growth rates, about half of any increase in exports is reflected in 
a reduced need for external resources in the model I solutions, since the 
external requiremencts of countries in Phase II are not affected. 

Perhaps the nost notable feature of this analysis is the sensitivity of 
aid requirements to variations in internal performance. At historical 
growth rates, the naximum reduction due to improved performance is 
about 20 per cent, but at the 6 per cent growth rate, utpper-limit perfor
mance would reduce external capital needs by 40 per cent. Put in other 
terms, the capital inflow required to sustain 4.4 per cent growth with 
historical performance would sustain 5.4 per cent growth if all countries 
could achieve the upper-limit standards. The main cause of the greater 
sensitivity at higher growth rates is the greater importance of saving out 
of increased income as (;NP grows. This sensitivity would be even more 
pronounced if we assumed that saving depends on per capita rather than 
total income levels. 

To compare our results to other estimates, we can state them in terms 
of the net capital inflow in 1970 and the implied increase in external 
assistance between 1962 and 1970. Omitting the less likely combinations 
of assumptions, the indicated range of capital requirements in 1970 is 

" The marginal productivity of aid in the three high export cases is .54 for historical per
formance, .81 for plan performance, and 1.54 for upper-limit performance. Corresponding
values derived above from equations (18) and (19) using median observed values of the 
parameters were .35 for 'hase If and .91 for Phase III.

"This effect is morepr,ootunced at lw growth rates if we do not exclule countries having 
qspiral exports. 
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from $10-$17 billion," corresponding to the rate of growth of external 
capital of 3 per cent to 10 per cent from its $7.4 billion value in 1962. 61 
This range compares to the U.N. estimate for 1970 of S20 billion and to 
Balassa's range of $9-SI2 billion [4]. Our estimates have tile advantage 
of making explicit assumptions as to country performance and of show
ing how the total depends on them. 

The possibility of further reduction in assistance needs through better 
development policies is indicated in Table 8 I the magnitude of the 
excess imports for countries in Phase I I and unrealized saving for coun
tries in Phase III. With the moderate improvement of performance that 
is represented by the plan growth targets and plan performance, there 
would be $98 billion of unrealized saving and S20 billion of excess im
ports. The predominant need is to convert the unrealized saving into 
additional investment which will substitute for imports or increase 
exports. 

The theoretical limits to the possibilitie.i for reducing aid requirements 
in this way are shown in Fable 9. .\s explained in Section I.D, the effi
ciency of the import substitution mechanism in converting surplus 
saving into a reduction in capital requirements may be on the order of 
50-65 per cent under plausible assumptions. More massive import sub
stitution would raise the marginal capital coellicient for the additional 
production and thus lower the possibilities for efficient reductions in 
external capital. 

To illustrate the extent to which further import substitution or addi
tional exports might reduce assistance requirements by 1975, we have 
made a set of projections with model 2 on the assumption that not more 
than 10 per cent of total investment in each country could be devoted to 
this purpose. The results are shown in Table 10. They suggest that opti
mum planning for structural change might reduce requirements for 
external capital in 1975 by a third or more at plan growth rates com
pared to the more rigid trade assumptions of model I. 

Some of the regional implications of the projections are brought out in 
Table 9. The regional growth rates corresponding to the average plan 
target of 5.2 per cent vary from 4.2 per cent for the sample of African 
countries to 6.0 per cent in the Near lLst. South .\sia shows the most 
rapid increase in capital inflow relative to its growth in GNP, reflecting 
its relatively high absorptive capacity and relatively low initial savings 

s6The principal combinations for 1970 are given in Table 9 and the full range for 1975 in 
Table 10. 

67We have used afactor of 1.25 to convert our sample results to the requirements of all less 
developed countries. The 1962 figure of $7.4 billion isbased on balance of payments figures in 
1211, Tables I and 11, and is lower than the OECD estimate of $8.5 billion of capital inflow in 
the same year. It includes capital flows to Turkey and Greece, and excludes Puerto Rico and 
$0.7 billion of capital outflows from major oil exporters. The discrepancies between the U.N. 
anl OECD estimates are discussed in 122, Annex, pp. 6 81. 
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TABLE 1O--COMPARISON OF MODL 1 AND MODEl. 2
 
IP'OJECTIONS OF 1075 (APITAL INFLOW'
 

(Billions of 1962 dollars)
 

hnternal L'erformance Characteristics 

GNI' (;rowth listorical - Plan Upper Limit 

Low "."figh Low High Low ligh 
lExports Exports Exports Exports Exports Exports 

Aoda. I-Projecian-i 

IhI.t', 12.1 10.0 11.8 9.0 9.4 7.1 
18.7 16.2 17.4 14.0 12.0 9.2 

, .6 1 24.2 22.5 19 15.9 12.0 

Model 2--Oplintal Adjutm,nentb 
llistoriV: 7.9 6.1 7.7 5.4 5.5 3.5 
Ptlan 1, 1 10.3 0.3 6.9 5.5 2.9 

ppe,(.rlimit 20.8 20.8 14.1 13.7 7.6 6.0 

Source: \I), Ollice oi Program Coordination, "23-year Projections," machine listings of 
Septcnil,cr 16, 1961. 

1 External capital requirements exclude negative flows (capital outflows) from countries 
estimated to be net potential capital exporters by 1975. 

1,'stioaated I,yassuming conversion of "excess imports" (Table 8) to additional import
sulstit:ting, invistfent in amounts not exceeding 10 per cent of total investment estimated 
for c ivatit nod.l I development alternative. The 1975 external capital "saving" under 
this assm,t ion range from $3.4 to $9.5 billions. 

rates. Perhaps more signilicant than the actual estimates is the demon
stration that the allocation of external assistance in accordance with 
comparable standards of performance would be likely to result in sub
stantial shifts in the regional distribution of foreign assistance. 

111. International Assistance Policies 
Our analysis has shown the conditions under which external assis

tance may make possible a substantial acceleration in the process of 
economic development. It has focused on the interrelations among ex
ternal resource reqjuirements and the devel, pment policies of recipient 
countries. Analysis of these interrelations leads to sevcral principles of 
general applicability to international assistance policy. 

Tl'he central questions for assistance policy are the measurement of the 
effectiveness of external assistance, the policies which recipient countries 
should follow to make best use of external resources, and the basis for 
allocating assistance among countries. This concluding section summa
rizes the main implications of our analysis for each of these questions 
and adds some qualitative elements which have been omitted from the 
formal analysis. 
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(3) The greater likelihood of being able to raise marginal saving rates 
and export growth when GNP is growing more rapidly; 9 

(4) The greater likelihood of attracting foreign private investment to 
finance the needs for external capital. 

While the last three factors cannot be measured with any accuracy, 
they appear to have been important in most countries that are success
full) completing the transition, such as Israel, Greece, Taiwan, Mexico,
Peru, and the Philippines. These examples support the theoretical con
clusion that the achievement of a high rate of growth, even if it has to be 
initially supported by large amounts of external capital, is likely to be 
the most important element in the long-term effectiveness of assistance. 
The substantial increases in internal saving ratios that have bcen 
achieved in a decade of strong growth- from 7 per cent to 12 per cent in 
the Philippines, II per cent to 16 per cent in Taiwan, 6 per cent to 14 per 
cent in Greece, and -9 per cent to 12 per cent in Israel---demonstrate 
the speed with which aid-sustaine,' growth can be transformed into self
sustained growth once rapid development has taken hold. 

B. Policiesfor Recipient Countries 

While tie recipt of external assistance may greatly reduce tile time 
required for a country to achieve a satisfactory rate of growth, depen
dence on substantial amounts of external resources creates sole special
policy problem,,. One lesson from the preceding analysis is that tile focus 
of policy should vary according to the principal limitations to growth.
Just as optimal countercyclical policy implies different responses in 
different plhases of the business cycle, optimal growth policy requires
different "self-help" measures in different plhases of tile transition. 

In Phase I, where the growth rate is below a reasonable target rate, 
the focus of policy should be on increasing output, implying an increase 
in the quality and quaritity of both physical capital and human resource 
inputs. Our statistica, comparisons suggest that a rate of growth of
 
investment of 10-12 per cent is a reasonable target for countries whose
 
initial investment level is substantially below the required level. Phase I
 
can be completed by most countries in a decade if this increase in invest
ment is accompanied by sufficient improvement in skills and organiza
tion to make effective use of the additional capital that becomes avail
able. Although it is probably more important in this phase to focus ol 
securing increases in production and income, a start must also be made 
on raising taxes and saving if international financing is to be justified by 
performance. 

As Phase I is completed, the rate of increase in investment can be 
s0 The advantages of more rapid growth with constant per capita marginal saving rates 

are demonstrated by iei and Paauw [91. 
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allowed to fall toward a feasible target rate of GNP growth, which isunlikely to be more than 6-7 per cent. The focus of development policyshould then be increasingly on (a) bringing about the changes in theproductive structure needed to prevent further increases in the balanceof payments deficit, and (b) channeling an adequate fraction of increased income into saving. Although theoretical discussion has tendedto stress the second requirement, the first appears to have been morediflicult in practice for many countries. Since substantial import substitution is required just to prevent the ratio of imports to GNP fromrising, export growth at least equal to the target growth of (;NPis likelyto be necessary in order to reduce external aid.As the focus of development policy changes, the instruments of policy
must change accordingly. Somewhat paradoxically, successful performance in Phase I, which would justify a substantial and rising flow offoreign assistance, may make success in Phase III more difficult. If investment and other allocation decisions are based on the exchange ratethat is appropriate for a substantial flow of aid, they are not likely toinduce sufficient import substitution or increased exports to make possible a future reduction in the capital inflow. Planning should be based on the higher equilibrium exchange rate that would he appropriate to adeclining flow of aid in order for the necessary changes in the productive

structure to Ibe brought about in time.
It is the need for rapid structural change which sets the lower limit tothe time required to complete the transition to self-sustaining growth.Even though the simplified model underlying Figure 3 suggests

possibility of completing this transition 
the 

in less than 20 years startingfrom typical Asian or .\frican conditions, it is very unlikely that any such
country can meet all the requirements of skill formation, 
 institution
building, investment allocation, etc. in less than one generation. 

C. Policies for Donor Countries 
Donors are concerned with criteria for tile allocation of aid amongrecipients, and the means for controlling its use. Allocation and control
policies are complicated the mixture
by of objectives that motivateinternational assistance, the most important of which are (i) the economic and social development of the recipient, (ii) the maintenance ofpolitical stability in countries having special ties to the donor, and (iii)export promotion. This mixture of motives has led to a complex system

of aid administration in all countries. 
The predominant basi.s for develop ment loans is the indltividual investment project, for which external financing is provided to procure capitalgoods from the donor country. Loans not limited to equipnent for specific projects are provided to a few selected countries against the 
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mechanism, an alternative means of control is needed. Part of the solh
tion lies in relating the amount of aid supplied to the recipient's effective
ness in increasing the rate of domestic saving, so that the added aid will 
necessarily increase saving and investment as income grows. As develop
ment planning and statistics on over-all performance improve, this type

of "program approach" is becoming increasingly feasible, both from the
 
point of view of determining the amounts of assistance needed and of
 
assessing the results. 2
 

The strongest argument for the program approach arises for count ries

in Phase III, where the balance of payments is the main factor linitin
 
growth and there is typically excess capacity in a number of productive

sectors. In this situation, the highest priority use of imports isfor rmiw

materials and spare parts to make more effective use of c,:isting capac
ity; project priorities .,iould give primary weight to import slistitution
 
and increased exports. In this situation donor controls -iotilnl be pri
marily concerned with the efficient use of total foreign exchan.'c re
sources, which can only be assessed adequately in the framework of 
a 
development program.

2. Allocation of Assistance. If the objectives of the donor coltrtli(:s

could be expressed 
 as some function of the growth of each recipient,

would be possible to allocate aid primarily on 

it
 
the btsis of dxpectcilde

velopment performance. The varying political objectives of Ile donors
 
complicate the problem because 
 each would give somewlh, t diYcren tweights to a unit of increase in income as among recipients. I'vc-n N\it1
 
this limitation, however, there may be considerable scope for r.Ilhi-:'
t
ing a given amount of aid or for selective increases in individul c,ont ry

totals in accordance with criteria of self-help.


The predominant project approach now in use 
favors countries whose 
project preparation is relatively efficient. Other qualities that are

equally important to successful development tax collection, pri v.tc

thriftiness, small-scale investment activity, export prolotion ire

ignored in focusing on this one among many aspects of better re~our(-.

63 
use. 

Where fairly reliable statistics are available, n allerni tive 1'r,.,Inrwould be to establish minimum over-:ill performance stn,lar,;Ir ,.:t1i 
country and to share the aid burden anmong interested diors frn:; h i
consortium or other coordinating nechanism. For ca niple, ;i nonnrt rv
starting in Phase I might have as its principal performance cri'cria!
(i) growth of investment at 10 per cent per year at a minimim staul ard
 

n The U.S. government has been .tiingthe ptograui ariproach in In-lii, I'kii.i I lirkev. 
Tunisia, Chile, ('olmo hia, and llraz.il. See A 1)121 ar,,Ill. 

u It isperhaps more than coincitnce that most (f ti,strikini s jiit, 1( _",.lt ,t
through aid-Greece, Israel, Taiwan, etc.---were financeet iargely on a non!iroj .I,

http:llraz.il
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of productivity, and (ii) the maintenance of a marginal saving rate of .20 

(or alternatively a specified marginal tax rate). There would be little 

possibility to waste aid on these terms, since the required increase in 

savings woulh finance a large proportion of total investment. Appropri
ate over-all standards for saving rates and balance-of-payments policies 
for countries in Phase II and Phase I1I could also be established without 
great difficulty. A country maintaining high standards- -say a marginal 

savings rate of .25 and a marginal capit ,l-outlput ratio of less than 3.3

could safely be allotted whatever amount of aid it requested in the 
knowledge that the larger the a1ount of aid utilized, the higher would 
be its growth rate, and the more rapid its approach to self-sufficiency. 

STATISTICAI. ANNEX 

The three tables in this annex contain the values of the structural parain
eters, both observed (Table A-I) and projecte( (Table A-2), as well ;asbase
year (1962) values of the six variables (Table A-3), on which the 50-country 
projections of molel I were based. I)ata sources were the U.N. National 
Accounts l'earboks, Statistics and Reports i)ivision of the Agency for 
International l)evelopnment, and the Balance of Payments learbook of the 
IMF. Projections of the structural parameters were lased on individual 
country studies or, where these were not available, informed judgments of 
country experts. These projections were made in the antiurnn of 1964 and 
reflect the best estimates available in the spring and sum mer oif that y'ear. 

Revisions of both the historical data and the projections of structural 
parameters were made a year later, in the autumn of 1965, as a part of 
AID's continuing study of proslecti\e worldwide foreign capital req1uire
ments. Only Tal;e A-I, showing the st ruct ural relationships observed over 
the period 1957-62, has been revised here, however. 

Inportant clanges iii the base-year data include downward revisions in 
both investment and savings for India and Argentina, smaller capital in
flows for Argentina and Brazil, and a higher investment figure for Brazil. 
These changes would not, however, greatly influt( ce the projected foreign 
resource requirements for the fifty-country aggregate. On the other hand, 
the 1965 projections gave substantially different results in some cases than 
the earlier oncs had because of changes in the projected structural param
eters. Most important of these were increased export growtli rates", higher 
upper-limit target growth rates for ;NI', and lower upper-limit capital
output ratios for Indiaiand Pakistan. The net effect of all changes was to 

the t-Ie,rt
6iProjections based iimt larartoters ittiiially obtained for this sample gave 50
country export grov. it rates ratiging from 5.5 to 6.5 Ier rent. Since these potential increases 
were considerably higlter than most forecasters believe possitle for the less developed world, 
each country's rate %%as proortionately reduced so os to give a 1962-70 combined export 
growth rate of 3.7 per cent as wie alternative and a rate of -1.9 per cent as a second alternative. 
These scaled down parametrs are shown in Table A-2. The same optimistic attitude toward 
export potential prodiced a stilsequently revised set of export parameters, used for the 1965 
.\II projections, implin g a coinliled 1963-70 export growtIh of 4.6 per cent under the low 

alternative and a rate of 6.9 per cent tinder the high option. 
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TABLU A-3-BAsE-YEAR DATA" 

(Millions of 1962 U. S. dollars) 

(I) (2) (3) (4)
Net 

(5) (6)
Trade in Goods 

No. Country Gross 
National 
Product 

Gross 
Invest-
ment 

Gross 
National 
Savings 

Foreign 
Capital
Inflow 

and Services 

Imports Exports 

Near East 
2 Cyprus 250 52 35 17 132 115 
3 Greece 3,861 777 547 231 704 474 
5 
6 

Iran 
Israel 

4,610 
2,107 

705 
635 

654 
229 

50 
405 

1,070 
854 

1,020 
448 

7 Jordan 339 52 -45 97 141 43 
9 
10 

Turkey 
U.A.R. 

6,082 
3,692 

968 
575 

770 
312 

19,4 
263 

699 
1,002 

501 
739 

South Asia 
1 
4 
8 

Ceylon 
India 
Pakistan 

1,454 
37,211 
7,551 

223 
6,423 

922 

196 
5,584 

683 

27 
839 
239 

447 
2,529 

756 

420 
1,690 

517 

Latin 
America 

11 
12 

Argentina 
Bolivia 

12,166 
470 

2,956 
61 

2,625 
20 

331 
41 

1,656 
104 

1,326 
62 

13 Brazil 14,053 1,912 1,494 418 1,792 1,374 
14 British 

Guiana 149 50 26 23 100 77 

15 Chile 3,458 468 271 197 765 568 
16 Colombia 4,259 909 759 150 722 572 
17 Costa Rica 467 74 52 22 130 108 
18 Ecuador 857 138 112 26 180 154 

19 El Salvador 527 64 56 8 144 136 
20 Guatemala 1,077 112 81 31 161 130 
21 Honduras 418 60 63 -3 81 83 
22 Jamaica 737 137 98 39 296 257 

23 
24 

Mexico 
Nicaragua 

14,175 
369 

2,180 
60 

2,039 
51 

141 
9 

1,639 
103 

1,498 
94 

25 Panama 478 90 57 34 186 153 
26 Paraguay 233 18 6 12 59 47 

27 Peru 2,444 500 525 -24 595 620 
28 

29 

Trinlda,d. 
Tobago

Venezuela 
558 

5,741 
17 

l,08r 
117 

1,812 
60 

-726 
479 

1,801 
419 

2,527 

4 Data shown pertain to the year 1962; they are averages derived from 1957-62 time trends. 
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TABLE A-3-(Continued) 

(1) (2) (3) (4) (5) (6) 
Net Trade in Goods 

No. Country Gross 
National 
Product 

Gross 
Invest-
ment 

Gross 
National 
Savings 

Foreign 
Capital 
Inflow 

and Services 

Imports Exports 

J9 
31 
32 
33 

Africa 
Algeria 
Ethiopia 
Ghana 
Kenya 

3,680 
881 

1,513 
718 

560" 
91 

298 
99 

156 
64 
195 
87 

404 
28 
103 
12 

1,201' 
133 
577 
297 

804 
105 
474 
285 

34 
50 
35 
36 

Liberia 
Mauritius 
Morocco 
Nigeria 

139 
167 

1,977 
3,434 

93 
32 

209 
564 

13 
13 
150 
381 

80 
18 
60 
183 

159 
86 
515 
738 

79 
67 

455 
555 

37 

38 
39 
40 

Rhodesia-
Nyasaland 

Sudan 
Tanganyika 
Tunisia 

1,505 
1,237 
597 
739 

268 
177 
67 
185 

245 
139 
4) 
64 

23 
38 
27 
121 

795 
283 
223 
296 

773 
245 
196 
175 

41 Uganda 454 44 30 * 14 182 167 

42 
44 
45 

Far East 
Burma 
Indonesia 
Korea,South 

1,405 
8,348 
2,178 

209 
745 
315 

231 
486 
82 

-22 
259 
233 

248 
1,206 
393 

270 
947 
159 

49 Malaya, 
led. of 1,896 347 419 -72 941 1,013 

46 Philippines 3,789 479 404 75 762 687 

43 

47 

China 
(Taiwan) 

Thailand 
1,805 
2,879 

401 
455 

273 
414 

128 
41 

371 
572 

243 
530 

48 South 
Vietnam 1,381 157 -50 207 305 98 

b Reflects largely arbitrary downward adjustment of 1957-62 averages to reflect post 

civ;I-war conditions. 
Source: AID, Statistics and Reports Division and Office of Program Coordination, data as 

of September, 1961. 

the range of foreign resource requirements found for the variousnarrow 
parameter conbinations. The 50-country totals for 1975, shown as $12.1
$17.4 billion in Table 9, dropped to S10.9-S12.7 billion in the 1965 projec

tions. The difference is very largely due to the greater export optimism. 
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