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I. Introduction

The role of domestic versus foreign resources in the growth of
developing countries continues to be a topic of serious debate
among scholars, politicians, policy makers, and even members of
the general public.! In addition, two other factors have attracted
special attention. These are demographic variables and income in-
equality. Regarding the first, the main issue has been whether
pressures exerted by rapid population growth (as sometimes ap-
proximated by dependency rates) has led to a lower saving rate,
which in its turn may cause slower growth rates.? As for the second,
the thrust of most empirical literature has been on the historical
experience of countries about income inequality during the process
of economic growth.* Significantly less attention has been paid to
the role of income inequality as a causal factor in accelerating
(decelerating) rate of growth and other variables affecting growth.
For example, if dependency rates are affected by birth rates,
among other factors, which in their turn are affected by income in-
equality,* it follows that income inequality can affect growth rates

* Professor of Economics, The University of Alberta, Edmonton, Alberta, Canada.
1 See Todaro and references cited therein. Also see Gupta, Islam,

2 Leff, but see Gupta (1970a).

9 See Fields for an extensive survey.,

4 See Flegg, Bhattacharya and Repetto.
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rates, and foreign capital inflows on saving rate.®

We first consider the effect of dependency rate. For this pur-
pose we start with Leff’s saving function (Leff)

(1) %= %* Boy + coG+dyDR,
bo>0 Co>0 do<0

where 5/Y is saving rate, y per capita income, G growth rate of in-
come and DR dependency rate defined as percentage of popula-
tion in the 0-14 years age bracket.

This equation shows the direct effect of dependency rate on
saving rate. As Leff has shown, this effect operates from the de-
mand side.

In order to allow for the indirect effect, we proceed as follows:
Consider the following production function:
(2) Y=F(K, L)
where Y, K, and L are GNP, capital and labor, respectively.
Assuming that the production function (2) is linear and

homogeneous of degree one, it may be written in per capita terms
as

(83) y=bik+¢, TLPR, b, >0 ct >0
where y=Y/N, k=K/N, and TLPR =L/N.

Following demographic theory, let's postulate that TLPR
depends, among other factors, on dependency rate, such that

(4) TLPR=a2 +b2DR, b2<0.

Substituting (4) into (3) and then (3) in (1) for y, we get

6 The section draws heavily on Gupta (1975).
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predict the direction of the total effect. Even if we were to assume
that cycg3 <e; so that the total effect of foreign capital inflows was
negative, it still follows that this total effect will be smaller than
the direct effect. In other words, works which concentrate on
direct effects alone tend to exaggerate the adverse impact of
foreign capital inflows on saving rate of developing countries.

From this brief demonstration, it is clear that a simultaneous
equations approach is preferable to the single equation approach
if we want to examine the impact of foreign capital and popula-
tion growth on the economic growth of developing countries.
Additional implications of this approach will become clear when
we look at the structure of the complete model.

ITII. The Model

In this section, we specify and discuss the model to be
estimated.’

The complete model is given by the following equations. The
expected signs of the various coefficients are given below each
coefficient:

(9) §= a2, +b1 y+C1 G+d1 DR+CI AID+f1 FPI+g1RFI+hIIQ
>0>0 <0 s0 sS0 s0 >0

(10) G = a, +b, s+c, AID+d, FPI+e, RFI+f, GL+g, LIT

>0 >0 >0 >0 >0 <o

(11) y = a3 +b; EN+c3 TLPR+d, LIT+e; SEC+f; DEN
>0 >0 >0 >0 <o

(12) TLPR = a, +bs DR+c, y+ds ALF
<0 <0 =9

(13) DR=a5+b5 BR+C5y
>0 <0

7 In some respects this model draws upon Gupta (1975) and Gupta-Islam.
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FPR:  female labor force participation rate

U: percentage of urban population

SEF:  secondary female education rate

IMR:  infant mortality rate

CAL:  calories intake as percentage of requirement

The logic of the model was briefly explained in Section II.
Equations (9) and (10) allow for the interdependence between sav-
ing and growth rates. By treating per capita income as an en-
dogenous variable, as was shown above, we are able to allow for
the indirect effect of the dependency rate. This accounts for
equations (11) and (12). Leff, in his single equation model, had
used the dependency rate as an exogenous variable. However, it is
clear that in no sense can it be regarded as a policy variahle,
Rather, it is more appropriate to regard it as an endogenous
variable® and allow for its effect on the saving rate to be reflected
through its determinants. This is the approach adopted in this
paper. This accounts for equation (13) and the rest of the equa-
tions.

Thus the model consists of nine simultaneous equations in
which the saving rate, growth rate, per capita income, total labor
force participation rate, infant mortality rate, dependency rate,
birth rate, female participation rate and the share of labor force
in agriculture are the endogenous variables (nine in all).

It should be pointed out here that as far as the individual
equations are concerned, the specifications given above are those
which are reported in the empirical section. To that extent there
is some ad-hockery about them. In particular, a number of vari-
ables relating to education were tried, But due to severe multi-
collinearity between them, we had to do some experimenting and
the equations above include those education variables which
‘worked’, that is to say yielded ‘correct’ signs. A detailed discussion
of the individual equations now follows.

Sauving Rate Equation

A summary of the arguments for the inclusion of per capita

8 Leff does suggest this possibility but does not pursue it.



FOREIGN CAPITAL AND GROWTH 71

force and its quality are the prime determinants of the growth
rate of income. In order to shed light on the role of foreign
capital, domestic saving rate and the three components of foreign
capital have been entered as separate variables. In some pre-
liminary runs, a number of other variables representing education
were used but did not yield expected signs and therefore are not
included. In the result reported the rate of growth of labor force
was approximated by the rate of population growth. This is clearly
not always the most appropriate measure. However, there was
simply no other alternative available.

Per Capita Income Equation

This equation follows from our earlier discussion about the in
direct effect of the dependency rate on saving rate. This equation
allows for the role of both capital and non-capital resources and
for the quality of labor. In this equation, per capita energy con-
sumption is used as a proxy for per capita fixed capital. Popula-
tion density is used to measure the pressure of population on non-
capital resources, although this is only a rough measure as pointed
out by Adelman. The general literacy rate and the secondary
education rate are used to reflect changes in the quality of labor.
Here again some additional education variables were tried but did
not work. The inclusion of total labor force participation has
already been explained.

Total Labor Force Participation Rate

This variable is specified as being a function of only three fac-
tors. An income variable (per capita income), a demographic
variable (dependency rate) and a variable representing structural
changes in an economy (share of agricultural labor force). Educa-
tion variables were tried but did not yield useful results and there-
fore are not included here. The ambiguous sign on the coefficient
of the structural variable is best explained by noting that the total
labor force participation rate is in fact a weighted average of the
male and female participation rates. In the quation for the female
participation rate (15), it is hypothesized that the structural
variable has a positive effect, from which it follows that we are
postulating a negative effect on the male participation rate. Thus
depending on whether the negative or the positive effect is the
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income follows from the theory of consumer choice, as for exam-
ple, argued by Becker. Female participation rate is included as a
proxy for the “opportunity income of women and their access to
the labor market.”! The role of education influencing fertility
behavior has been discussed extensively and is not elaborated
here. We tried a number of variables and the ones included here
yielded the most satisfactory results. It has been ‘argued that
agricultural activity is more conducive to higher birth rates
than non-agricultural activity.!! This effect was taken into ac-
count by alternately introducing two structural variables, the
share of agricultural labor force or the share of urban labor force.
The latter is reported in the specification because the former did
not perform reasonably due to problems of multicollinearity. The
inclusion of infant mortality is justified in terms of the replace-
ment needs of a family for children.? Finally, the inclusion of
income inequality as a variable has been extensively discussed
by Bhattacharya, Repetto and Flegg. It could be rationalized
by saying that not only per capita income but its dispersion should
also be included. Be that as it may, these authors have posited a
positive relationship between income inequality and birth rate
and we test this hypothesis here.

Female Participation Rate

The effect of dependency rate and the structural variable (the
share of agricultural labor force) was explained above in the
equation for total labor force participation rate and, therefore, is
not repeated here. The role of female secondary education is
straightforward. The positive sign of this variable follows from the
application of argument due to investment in human capital,

Infant Mortality Equation

This equation is somewhat similar to that used by Adelman,
except the variable income inequality. Its inclusion is due to
Repetto.

Share of Agricultural Labor Force Equation

10 Schultz, 155. See also Mincer and Cain,
11 Schultz, 155.
12 Schultz, 155.
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Table 1

ORDINARY LEAST SQUARES ESTIMATES*

- §=-3.7916 + .0048y + .8953G + .2135DR - .6988AID
(:336) (2.511) (2.801) (.831) (1.313)
-.3605FPI - 1.2690RFI + .89281Q R?= 476, SEE = 3,968
(.648) (1.754) (1.115)

- G=-.3416 +.1488s + .2968AID + .3180FPI + .4577RF1
(.217) (1.776) (1.067) (1.152)  (1.245)
+.3878LG + .0205LIT R? = 409, SEE = 2,062
(1.328) (1.346)

- ¥=-79.4318 + .3708EN + 6.8423 TLPR + 8.4262LIT + 1.9623SE

(:345)  (6.393)  (1.283) (4.567) (.690)
-2.5764DEN R? = 881, SEE = 170.018
(5.766)

.- TLPR =45.2377 - .5526DEP + .0044y + .2331ALF R? = 407, SEE = 5.0
(3.365) (2.182) (1.413) (3.826)

. DR =27.514 + 4405BR - .0019y R? = .617, SEE = 2,457
(7.276) (5.950) (1.462)

- BR =43.0097 - .0059y - .0498FPR - 0618LIT - .1168SEC
(8.866) (1.677) (1.129) (1.317) (1.809)
=.0463U + .0162IMR + 2.79941Q R? = 820, SEE = 3.869
(.617)  (.829) (4.463)

. FPR = 34.6492 ~ ,7320DR + -3859ALF + ,0538SEF R? = .201, SEE = 16.
(.889) (.932) (2.226) (.234)

- IMR =240.1600 - 1.3057LIT - 0262y - .6662ALF
(2.844) (3.362) (.927) (1.243)
~.1756CAL + 1,3401Q R* = 487, SEE = 38.251
(.202) (.207)

- ALF = 84.2815 - .0349y - 1,1903AID - .0040FPI - 5.4920RFI
(12.750) (6.131) (.645) (.002) (2.208)
R? =652, SEE = 14.209

* 't’ values are in the parentheses.
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(ii)

(i)

(iv)

effect, for our sample of countries, is not negative and fur-
ther, is not statistically different from zero. While this does
not mean that demographic pressures are inconsequential, it
does raise serious questions about the generality of the find-
ings reported in the literature. It also raises a rather be-
havioral question: is it possible that, under certain cir-
cumstances, higher dependency rates may generate a higher
rate of saving? Of course, it needs to be stressed that the use
of dependency rates as a proxy for population pressures is only
one possibility and may not be the best proxy. It is quite con-
ceivable that alternate proxies could yield quite different
results.

The role of income inequality seems to get considerable sup-
port. For example, in the saving rate equations, for the
OLSQ results, its coefficient is greater than its own standard
error and is sizeable in magnitude. But equally interesting is
its behavior in the birth rate equation where it is highly
significant for both estimators — a result which agrees with
the findings of Flegg, Bhattacharya, and Repetto. This lat-
ter finding implies that to the extent that population
pressures, however measured, are a determinant of saving
rate, and thus of growth rate, and since ultimately birth
rates, ceteris paribus, play a dominant role in determining
population pressures, ignoring this simultaneity would give
incorrect information about the role of income inequality as
a determinant of saving and growth rates.

In terms of the role of foreign capital inflows, the negative
sign on all three components for both estimators is in agree-
ment with most other works. However, the insignificant coef-
ficient of foreign private investment is noteworthy,

Finally, the equation explaining structural change in the
economy, (9), turns out to be quite interesting. The signs of
the capital inflows coefficients are all negative thus sug-
gesting that foreign capital tends to contribute to an expan-
sion of the relative size of the non-agricultural sector. Or put
differently, foreign capital leads to an urban bias in its im-
pact.

Turning now to the simultaneous nature of our model, we first

must solve it to get an idea about the total impact of the ex-
ogenous variables on the endogenous variables. For this purpose,
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Table 8

SELECTED ELASTICITY MULTIPLIERS:
Total Effects only based on the TSLS estimates

Endogenous Variables

Exogenous

Variables 5 G BR ALF
AID -.0678 .0695 .0063 -.0409
FPI -.0124 .0666 .0001 -.0007
RFI -.0328 .0378 .0087 -.0560
LIT .2195 3371 -.1761 -.4273
IQ 1924 .0331 .2685 .0143
GL .0518 2210 .0000 .0000
CAL .0442 .0076 .0716 .0038
SEC -.0656 -.0113 -.1343 -.0356

V. Conclusions

Given the usual limitations of international cross-section data,
our simultaneous equations model yields interesting results. In
particular, it clearly shows that a single equation approach is
highly inadequate in order to examine the role of foreign capital,
population pressures and income inequality in the growth of
developing countries. Our results show that the debate about the
role of foreign capital is somewhat exaggerated and that more at-
tention needs to be given to domestic factors like the role of in-
come inequality and investment in human capital.
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