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Abstract

Despite the growing support for market-oriented strategies, and for
a greater role of private investment, empirical growth models for devel-
oping countries typically make no distinction between the private and
public components of investment. This paper sheds some light on this
important issue by formulating a simple growth model that separates the
effects of public sector and private sector investment. This model is
estimated for a cross-section sample of 24 developing countries, and the
results support the notion that private investment has a larger direct
effect on growth than does public investment,
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I. odu

The recent economic difficulties facing many developing countries--
widening current account and balance of payments deficits, rising
inflation rates, growing foreign debt burdens, and perhaps most
importantly, falling growth rates that have sharply reduced living
standards--have led to a fundamental re-examination of adjustment and
development strategies. Specifically, the sentiment in the profession
and In policymaking circles has shifted against large-scale government
intervention and towards greater reliance on the market in the allocation
and use of resources. 1/ Thus, market-based reforms are now considered
part and parcel of what has come to be known as growth-oriented
adjustment. 2/ Conventional wisdom has it that the way to prosperity,
as represented by a sustained higher rate of economic growth, requires
stable and conservative macroeconomic policies, liberalization of the
goods and factor markets, greater flexibility in the financial system,
and an enhanced role for the private sector in economic activity.

While the merits of a market-based economic system are well-
established under certain theoretical conditions, far less is known
of its empirical relevance in the developing world. Supporters of
market-oriented adjustment strategies, which include important
multilateral institutions like the International Monetary Fund and the
World Bank, point to the experiences of Korea and certain other (Asian)
newly-industrialized economies, the recent performance of Turkey, and
Chile during certain periods. Furthermore, there is a substantial body of
literature indicating that trade liberalization encourages faster economic
growth., 3/ In addition, there is some support for a positive relationship
between financial development--usually taken to mean freer interest
rates--and growth performance. 4/ These relationships are usually
perceived as operating through increased private savings and investment.
What is missing, however, in all this discussion is any evidence on the
relationship between private sector activity, in particular private
investment, and growth in developing countries.

Popular growth models that relate the rate of growth of output to the
rate of capital formation, among other factors such as labor force growth,
imported inputs, and technical progress, make no distinction between the
private and public components of investment. Therefore, it is not
possible to determine if policies designed to encourage private investment
at the expense of public investment will necessarily help the growth rate.

1/ The most vocal proponent of this new wave of thinking is perhaps Lal
(1983). See also Balassa (1982).

2/ See, for example, the papers contained in Corbeo, Goldstein, and Khan
(1987).

3/ The work of Krueger (1978) and Balassa (1978) is generally the most
cited in this context. For surveys of the growing literature in this area
see Lal and Rajapatirana (1987) and Edwards (1988).

4/ This is the view associated with McKinnon (1973). For empirical
tests of the McKinnon hypothesis, see Fry (1980) and Giovannini (1983).



They well might if investment undertaken by the private sector is more
efficient and productive, but that judgement has to be based on empirical
evidence. What is surprising is that despite the importance of this
relationship to growth-oriented adjustment policies, there is virtually no
empirical evidence that can be called on to support or disprove the notion
that private investment is in some sense "better"™ than public investment
insofar as long-run growth is concerned. Consequently, the proposals
favoring the private sector in this particular context appear to rest more
on theory than on proven fact.

The purpose of this paper is to shed some light on this important
issue by formulating a simple growth model that separates the effects of
public sector and private sector investment. This model is estimated for
a cross-section sample of 24 developing countries over the 1970s. The
estimates of the parameters provide a quantitative picture of the respec-
tive roles of public and private investment in the growth process in
developing countries. To our knowledge this information is as yet
unavailable, and should prove useful in evaluating a priori whether
policies aimed at promoting private investment will be successful in
raising the long-run growth rate.

The remainder of the paper proceeds as follows: 1in Section II we
outline the basic model that is developed. The results of the estimation
are contained in Section III. The concluding section summarizes the
principal results and their main policy implications.

IT. Specification of the Growth Model

Most growth models specified for developing countries trace their
roots back to the neoclassical framework of Solow (1956). 1/ This
framework takes as its starting point an aggregate production function
relating output to factor inputs and a variable usually referred to as
total factor productivity:

(1) y = Af(K,L,2)

where y is the level of output (usually potential output), K is the stock
of physical capital, L is the labor force, and Z is a vector including
other factors affecting growth. The variable A measures. factor produc-
tivity, which is generally assumed to grow at a (constant) exogenous
rate. The signs of all partial derivatives of y with respect to the
arguments in f(+) as well as A are assumed to be positive.

Expressing equation (1) in growth terms we obtain:

dy _ [, .3y) & L3y L) dL
(2) y [“ aK] y*[“ aL "y )L

1/ See Robinson (1971), Chenery et.al. (1986), and Fischer (1987).



which can be written for estimation purposes as:
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The constant term (ay) is assumed to capture the growth in produc-
tivity 1/; a1 is the marginal productivity of capital; 2/ aj is the
elasticity of output with respect to labor; and aj the elasticity of
output with respect to other factors.

Equation (3) is, of course, very familiar and has been used in one
form or another in most studies of the growth process in developing
countries. To obtain the standard two-factor model involving only capital
and labor one would set a;, = a3 = 0. 3/ In the empirical analysis of

1/ Recall that productivity in this model grows at a constant rate.
Because this parameter is largely determined by changes in existing
technology, we assume it to be uniform across countries.

2/ The specification adopted was dictated by lack of data on capital
stocks. However, the assumption that aj is constant across countries is
not that restrictive.

3/ See Chenery et. al. (1986).



growth in developing countries an even simpler form of (3) is sometimes
used, in which ay = ap = a3 = 0. The result is the familiar "incremental
capital output" relationship (ICOR) associated with, among others, Chenery
and Strout (1966). The ICOR is also the key relationship employed in the
basic model utilized by the World Bank to calculate external financing
needs for developing countries. 1/

The more general specification (3) is now the most popular, with
various other determinants of growth introduced in addition to capital,
labor, and productivity growth. For example, proponents of "export-led
growth", such as Balassa (1978), Tyler (1981), and Ram (1985), argue that
growth of exports belongs in the specification on grounds that in a
number of developing countries it has been the growth of exports that has
led to the development of infrastructure, transport and communications,
etc., which in turn facilitated the production of other goods and
services. Furthermore, investment opportunities are opened up in areas
far removed from the actual export activity as the need to supply inputs
rises, and productive facilities are created utilizing inputs and outputs
that were non-existent prior to the expansion in exports. Since many
developing countries are also heavily dependent on imports of capital and
intermediate goods as inputs into production, the variable Z could be
imported inputs, as suggested by Bardhan and Lewis (1979). Recent work on
development theory emphasizes the role of education and research and
development (R&D), and thus human capital has also been included into the
specification (Otani and Villanueva (1989)). In summary, while there have
been a number of variants of equation (3) proposed in the literature, the
essential nature of the model remains the same.

One drawback of this model from the point of view of the "new"
market-based development and growth analysis is that it tells us very
little about the independent effects of private and public investment on
growth. Since the effects are combined into a single total investment
variable, it is obviously not possible to ascertain whether an increase in
private investment matched by a cut in public investment will help or Hurt
the rate of growth of output. In fact, with a single investment variable
such a change in the composition of investment would leave total invest-
ment unchanged and growth unaffected. In order to test whether private
sector investment and public sector investment have differential impacts
on the growth rate one can split these up and rewrite equation (3) as: 2/

%) ay P ik AL az
y Z

l/ See Khan, Montiel and Haque (1989).
2/ This would simply involve starting with equation (1) and separating
the variable K into private and public capital stocks.



where IP is private sector investment and I® is public sector investment,
IP + 18 = 1,

If the effects on growth of private investment and public investment
are the same, this would imply that the respective marginal productivities
are equal, B = f9. On the other hand if private investment is more
efficient and productive at the margin than is public sector investment,
as argued by the proponents of market-based reforms, then we would expect

that gy > B3.

However, one has to be cautious in forming conclusions about the
respective roles of private and public investment only on the basis of the
relative sizes of the coefficients g7 and B7. This is because it is well-
known that in developing countries private and public investment are
themselves related, although there is some uncertainty about whether, on
balance, public sector investment raises or lowers private investment. 1/
In broad terms, public sector investment can cause crowding out if it
utilizes scarce physical and financial resources that would otherwise be
available to the private sector, or if it produces marketable output that
competes with private output. Furthermore, the financing of public sector
investment--whether through taxes, issuance of debt, or inflation--will
lower the resources available to the private sector and thus depress
private investment activity. Such crowding out would work in favor of
strategies aimed at cutting back public sector investment as they would
create a commensurate increase in private investment.

Yet public investment that is related to the development of
infrastructure and the provision of public goods can also clearly be
complementary to private investment. Public investment of this type can
enhance the possibilities for private investment and raise the produc-
tivity of capital, increase the demand for private output and ancillary
services, and augment overall resource availability by expanding
aggregate output and savings. Consequently, it can be argued that the
marginal productivity of private capital reflects the rate of public
sector investment, and therefore judgments made simply by inspecting the
sizes of A1 and B2 may well be in error. 2/ But at this stage we have no
firm evidence on what the respective sizes of A7 and B9 are.

As our concern is solely with the investment-growth relationship, we
chose to be indifferent above the fourth determinant of growth in
equation (4)--using alternatively the growth in exports and imports:

1/ See Blejer and Khan (1984).

2/ 1In general, the indirect effects of public investment could affect
the level of private investment, IP, the productivities of private
investment, labor, and total productivity, g1, B3, and Bp respectively, or
all of these.
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(5b) - & P B + B + B,~§
Y1 o 1y, 2y, 3L, 4 M,

where X is the volume of exports and M is the volume of imports. The
rationale for X is provided by Balassa (1978), and others. The variable M
is used as a proxy for imported inputs, under the assumption that imported
inputs are a constant proportion of total imports. 1/

III. Results

Equations (5a) and (5b) were estimated for a cross-section sample of
24 developing countries. 2/ All data are averages for the period 1970-79
as we are interested in capturing long-term changes, and not cyclical
variations in output. For purposes of comparison we also estimated
restricted versions of the two equations in which the two investment
variables were collapsed into one, i.e., we assumed 8] = B5.

This section first describes the empirical estimates and then the
contributions to growth of the principal factors.

1. Empir tes

The results for the equations estimated are shown in Table 1. The first
two equations, which are variants of equation (3), were estimated to provide
a benchmark against which to compare our results when investment is disaggre-
gated into its public and private components. They also help to establish
whether our results are consistent with those in the empirical literature on
growth.

Consider then the results in which total investment is the explanatory
variable. 1In the case where the growth of exports is the third factor in the

l/ Fortunately, in developing countries the share of capital and
intermediate goods in total imports has remained fairly stable over time.
During the 1970s, for example, capital and intermediate goods accounted
for about 75 percent of total imports.

2/ The selection of countries (see Appendix) as well as the sample
period covered were dictated by the availability of consistent data on
public investment.
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growth model, we find that the coefficient of investment has the correct sign
and is significantly different from zero at the 5 percent level, as is the
coefficient for the growth of exports. The growth in the labor force
apparently does not exert a significant effect on the growth of output, but
this may have something to do with the fact that we have to, by necessity,
proxy the labor force with the population level. 1/ While there is
undoubtedly a relationship between the growth in the labor force and
population growth, it is not necessarily a tight one. Overall the estimates
here are broadly consistent with those obtained in previous studies. 2/

When the growth of imports--representing imported inputs--is
introduced into the specification, the coefficient of total investment
rises and continues to be significant. The effect of labor, by contrast,
is reduced and, as in the case of the equation with exports, is not
significantly different from zero. The results support the role of
imported inputs in the growth process, with the elasticity turning out to
be quite high (above the other coefficients in the equation) and
significant as well. At the same time it should be noted that the fit of
the equation is reduced once we substitute imports for exports.

So far our results tell us that an increase in the investment-income
ratio of 1 percent will raise the growth rate of output by around 0.1 to
0.2 percentage points, irrespective of whether the increase in the
investment-income ratio comes about from an increase in private
investment or in public investment. This equality of marginal
productivities is precisely what we wish to test, and thus the more
interesting results from the point of view of this paper are when
investment is split up into the ratios of private investment to income and
public investment to income--equations (5a) and (5b).

In the results for these two equations in Table 1 we find that the
coefficient of private investment is positive and significantly different
from zero at the 1 percent level. But more importantly perhaps, the
marginal productivity of public sector capital turns out to be negative.
However, as the estimated coefficient is not significantly different from
zero at the 5 percent level, one cannot make too much of the sign of this

1/ For most developing countries it is extremely difficult to obtain
accurate and continuous time series on the labor force. As such we were
forced to rely on population growth, for which data are readily available.

2/ For example, Balassa (1978) obtained a value of 0.16 for the marginal
productivity of capital, while Ram (1985) obtained an estimate of 0.13. Using
savings in place of investment, Otani and Villanueva (1988) also obtained a
value of between 0.12 and 0.14 for the marginal productivity parameter.
Tyler's (1981) estimates are somewhat larger for this parameter (0.25), but
he utilized the growth rate of investment rather than the investment-income
ratio, as was done in other studies. While the sizes of the other coeffi-
cients are different from previous estimates, these differences do not alter
any of the principal conclusions.



coefficient. At best all we can say is that public sector investment in
developing countries has no direct effect on growth, which in itself is,
of course, an important result. On the basis of these estimates there is
little doubt that the direct effects of private investment on growth
outweigh the direct effects of public sector investment. In other words,
B1 > B2 in equations (5a) and (5b), so that assuming these parameters to
be the same--as is done when total investment is used--would be
incorrect. 1/

Both equations in which private and public investment are separated
show a sizable increase in the productivity coefficients (represented by
the respective constants) as well as in the effects of labor force growth.
In the case of the latter it can be seen that the coefficient is close to
being significantly different from zero at the 5 percent level when
exports are used. The explanatory power of the equations is also
improved.

Taken at face value the results for equation (5a) and (5b) would
point to the conclusion that private investment plays a dominant role in
growth relative to: (a) total investment; and (b) public sector
investment. The positive relationship between private investment and
growth in our sample of countries is illustrated in Chart 1, which is a
scatter diagram of the average ratio of private investment to total
investment against the average rate of growth of real GDP during 1970-79.
The observations lie along a positively sloped line, and we find that
generally the countries with the highest average ratios of private to
total investment also experienced the highest average growth rates. There
are, of course, certain outliers, such as Trinidad and Tobago and
Argentina, where one would have expected on the basis of the average
private to total investment ratio a much higher average growth rate. But
by and large the observations support a positive relationship. 2/

In order to further analyze the effects of private investment, we re-
estimated equations (5a) and (5b) leaving the public investment variable
out of the specification, i.e., imposing the restriction f9 = 0. These
results are also reported in Table 1. Since the coefficients of public
sector investment were insignificant in the previous set of regressions,
excluding this variable has no effect on the overall goodness-of-fit of
the model. What is different, however, is that the estimated coefficients

l/ More formally, tests that compare the residuals of the constrained
(B1 = B2) equation to the unconstrained equation yield F values of 9.79
and 5.60 for the specifications including imports and exports
respectively, allowing us to reject the null hypothesis of B = B2 at the
5 percent level.

2/ A simple regression between the two variables yielded the following
results:

(Ay/y-1) = 0.136 + 0.091 (IP/Iy ; R%Z =0.410 ; S.E.E. = 1.520.
(0.08) (3.91)
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of private investment increase in size and become slightly more
significant. The lack of statistical significance of labor force growth
is maintained, as are the positive and significant effects of export and
import growth in the respective equations.

In summary, the results in Table 1 demonstrate the following: first,
that the standard growth models explain average growth rates of the 24
countries in our sample reasonably well; and second, that among the
investment variables, private investment seems to have the most important
effect.

2. o] es ow

Having estimated the relevant growth coefficients and elasticities
(Table 1), one can describe the relative contributions of the various
factors of production, as well as that of productivity, by using the
standard sources of growth, or growth-accounting, analysis. In this
analysis the contributions of each factor are calculated by multiplying
their growth rates by their respective elasticities. 1/ The difference
between the actual rate of growth and the estimated rate is the famous
Solow Residual (R), and is attributed to technical change or productivity
growth. 2/

The sources of growth analysis was applied to all six equations in
Table 1. The results of the calculations are given in Table 2. The first
panel in this table provides the contributions to growth of each of the
factors of production, while the second panel expresses these
contributions as a percentage of the actual average rate of growth. The
constant term in the regressions captures the role of productivity.

Starting with the equations with total investment as an explanatory
variable, it can be seen from Table 2 that capital contributes between 43
and 54 percent to the average growth rate in our sample, depending on the
specification. Labor adds relatively little, and the contributions of
exports and imports are around 25 percent.

Productivity growth in the model with total investment plays a
relatively minor role, at least as compared to the developed countries.
For industrial countries Chenery et.al. (1986) show that on average the
growth of total factor productivity accounts for about 50 percent of the
growth of output, while capital formation accounts for less than 40
percent. Chenery et.al. (1986) also estimate that the growth of factor
productivity contributes to about 30 percent of growth in their sample of

1/ Assuming that the economy is in competitive equilibrium so that
these elasticities are equal to the respective factor shares. See Chenery
et. al., (1986).

2/ See Solow (1957).
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CHART 1
RELATIONSHIP BETWEEN RATIO OF PRIVATE
INVESTMENT TO TOTAL INVESTMENT AND REAL GROWTH:

1971-1979
Rate of growth of real income (percent)
12
1k o
10 Korea 4 =
9 Singapore + +Brazil |
8 + Malaysia + Paraguay -
Thailand 4
Ecuador
Indonesia
7 s * Dominican Republic —
6 L * Turkey CostaRicad 4 Colombia ]
* Guatemala
i + Barbados
Mexicot g nemnela
AN +Bolivia P % )
Sri Lanka ¥ Trinidad &
* Honduras Tobago
4} -
3 |- FChile +Haiti + Argentina —
2 | i | | 1 |

0.2 0.3 04 0.5 0.6 0.7 0.8 0.9

Ratio of private investment to total investment






— 11 =

Table 2. Average Sources of Growth

(In_percent)

Regressions
1 2 3 4 5 6
A. Contributions
to Growth
Capital 2.6 3.3 -- -- -- --
Private -- -- 2.3 2.9 2.4 3:i
Public -- -- -0.8 -1.3 -- - -
Labor 0.9 0.2 1.3 0.9 1.2 0.6
Exports 1.5 -- o | -- 1.2 --
Imports -- 1.6 -- 1.2 -- 1.3
Residual 1.1 1.0 2.2 2.:5 T3 L1
B. Shares of
Contributions
Capital 42 .8 53.5 -- -- -- --
Private -- -- 38.2 46.9 39.4 50.5
Public -- -- -12.7 -21.4 -- --
Labor 15,6 3.8 20.9 14.7 18.9 10.5
Exports 241 -- 18.5 -- 20.2 --
Imports -- 26.3 - 18.9 -- 21.4

Residual 17.5 16.4 35.1 40.9 21.5 17.6
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15 developing countries, which is higher than our estimates obtained using
the standard specifications. 1/

There are, of course, several difficulties associated with the
productivity variable, so that one should be careful about the above
comparisons. As the variable is calculated as a residual it captures all
omitted variables. It is, therefore, picking up the effects of a variety
of factors--technology, education, resource efficiency, etc. Furthermore,
all errors in measurement of the included variables show up in this
variable. Basically it would be unwise to say that because the
productivity variable is larger, this necessarily implies that
productivity per se is higher.

In the equations where both private and public investment are
included, we find that private investment contributes about 43 percent to
average growth. The contribution of public investment is negative, as
was expected since the estimated coefficient of public investment was
negative in the regressions. The contributions of labor force growth are
somewhat higher, and those of exports and imports lower. The contribution
of productivity growth rises substantially, but this is most likely due to
the fact that it is offsetting the negative contribution of public sector
investment.

When public investment is dropped from the equations, there is an
increase in the contributions of private investment, and of exports and
imports. The contribution of total productivity growth is now more in
line with what we observed in the case of the standard model.

IV, Conclusions

While there is a widespread view that private investment is generally
more efficient and productive than public investment, there has been no
systematic testing of this hypothesis for the case of developing
countries. Clearly in the absence of any persuasive empirical evidence it
is very difficult to argue that promotion of private sector initiatives
and reduction in the role of the public sector in the area of investment
would necessarily be beneficial to the overall growth of the economy. The
objective of this paper was to develop a simple growth model that allowed
private and public investment to exert differential effects on output
growth, and then to test the resulting model for a broad cross-section
sample of developing countries.

The principal conclusion of this study is that private investment and
public investment do appear to have different effects on the long-run rate
of economic growth. In other words, the marginal productivities of

1l/ The average contribution of capital formation in the Chenery et.al.
(1986) sample of developing countries is approximately 35 percent.
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private and public investment differ in developing countries. Further-
more, and perhaps more relevant to the debate on market-based reforms,
private investment plays a much larger, and thus more important, role in
the growth process than does public investment. We find that at best
public investment has no statistically significant effect on growth. One
could, therefore, say that the proposition that private investment should
be favored in development and adjustment strategies has some empirical
support.

But this conclusion needs to be qualified. What we have looked at
are only the direct effects of private and public investment. It is quite
possible that public investment has positive indirect effects on growth.
For example, if private and public investment are complementary, then the
effects of private investment that have been estimated are only part of
the story. By providing the necessary infrastructure--roads, electricity,
telecommunications, and schools--public sector investment can have a
strong influence on the rate and productivity of private capital
formation. In many developing countries the elimination, or reduction, of
public investment could well have adverse consequences for private
investment. Further, as Otani and Villanueva (1988) show, some forms of
public current expenditures--such as outlays on human capital can be
productivity enhancing and indirectly contribute to growth. Some of the
contemporaneous Iindirect effects could, in principle, alsoc be negative via
crowding-out. However, none of these indirect channels are investigated
in this paper. 1If it were possible to capture both the direct and
indirect effects of the public-private components of investment, and take
into account the relationship between the two, one would then get a truer
picture of the respective roles of private and public investment. 1/

Considering only the direct effects of private and public investment
that we have addressed in this paper, the policy implications are
straightforward. Governments should aim at creating conditions which make
private investment attractive. These conditions can range from the most
general--establishing a stable macroeconomic environment, provision of
adequate legal and institutional arrangements for the protection of
private property--to more specific ones, such as adequate access to credit
and to imported inputs by private investors. Policies to promote private
investment would generally have significant benefits for long-run growth,
and thus standards of living. In some instances, these benefits may be
greater than if the same amount of investment was undertaken by the public
sector. This should suit the government as well as it would release
resources that could be used towards other purposes, and would help
control the fiscal situation. All in all, there does seem to be some
merit in the key role assigned to private investment in the development
process by supporters of market-based strategies.

1l/ It is relevant to note in this context that for the same set of
countries, Blejer and Khan (1984) found that public infrastructure
investment was complementary to private investment, while other kinds of
public investment led to crowding-out of private investment.
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Data Sources and Definitions

The main source for the data used in this paper is IMF, International

Financja] Statistics. Gross private and public investment data were
obtained from national sources. All rates of growth and ratios are

averages for the period 1970-79,

The 24 countries in the sample were: Argentina, Bolivia, Brazil,
Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, Guatemala,
Haiti, Honduras, Mexico, Panama, Paraguay, Venezuela, Barbados, Trinidad
and Tobago, Turkey, Singapore, Korea, Sri Lanka, Malaysia, Indonesia, and
Thailand.

The definitions of the variables are as follows:

y - real GDP

L - population

I - total gross fixed capital formation (in real terms)

IP - gross private fixed capital formation (in real terms)

18 - gross public sector fixed capital formation (in real terms;

the public sector is defined to include general government,
principal autonomous agencies, and nonfinancial state
enterprises)

X - volume of total exports

M - volume of total imports
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