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The model put forward by Barro for the theoretical analysis of the links between public capital and

growth is now providing a reference framework for the economic literature. The originality of this model

lies in the fact that it shows the public capital stock in the production function, so as to highlight the externalities

that justify the importance of state intervention in the productive activity. Indeed, if this model was able to provide

compelling results in the case of developed economies, the empirical evidence seems controversial in the developing

countries. This lack of robustness would probably derive from certain characteristics in developing countries, including,
among others, lack of quality data, weak economic governance, fiscal policy, low spatial diffusion...

Introduction

The literature on the role of the State in the economic
growth is abundant as this is witnessed by the numerous
empirical researches related to it. Being sometimes over-
shadowed till the end of the 1970’s, this debate comes in
the front framework of theories on the growth during these
current years. As a matter of fact, until the beginning of
the twentieth century, the economical trends which follow
one another (mercantilist, physiocrat and classicist) gave
few significance to the State in the process of the growth
(Darreau and Pondaven, (1998).

In this case, according to the classicists, the State's interfer-
ence in the economical mechanism is perceived as source
of distortion disrupting the normal functioning of the mar-
ket.

However, with the 1929's crisis, this consideration showed
it deficiency. Then, one goes along with Keynes (1936) that
the State could play an important role in the process of
the economic growth.

In the extension of Keynes's theory during the 1940 and
1950’s, the role of the infrastructure in the economic activ-
ity has been taken down to the centre of debates on the
growth with new theories. One may, specially, quote works
by the forerunners Rosenstein-Rodan (1943) responsible
of the theory of “big-Push” which was on the necessity of
an initial investment by the State , then works by Nurkse
(1952) related to the theory of the balanced growth and
other works by Hirschman (1958) on the theory of an un-
balanced growth'.

All these theories on the Keynesian thought seem bring-
ing more or less innovative notions on the role of public
investment of infrastructures in the economic growth. But,
since years, the theoretical interpretation of this thesis has
considerably been refined with new growth’s theories of
which works by Barro (1990).

These works integrate into the analysis the productive
role of investment in public infrastructures. The theoretical
model presented considers public infrastructures as a nec-
essary prolific factor for the economic activity.

Behind Barro, several attempts of empirical experimenta-
tions of the relation between public expenses in infrastruc-

tures and the economic growth have been undertaken
either to confirm Aschauer (1989), Charlot (2000) or to
invalidate Lee (1995), De Gregorio (1996) this thesis. The
purpose of this article is to search for the possible ex-
planation justifying this controversy particularly when it is
about to test this theory in the developing countries.

The endogenous growth’s theory prompted by Barro
The endogenous growth’s theory rejects the State's eco-
nomic policies and finds out on the contrary that this
can encourage the growth in long term. This new theory
uses the means of analysis of the liberal theory. It gives
a great significance to the external effects of which those
produced by public infrastructures which are perceived as
the founding justification of the State’s interference (Barro,
1990).

According to Barro (1990), by investing in the infrastruc-
tures, the State is improving the productivity of firms and
directing the economy towards a higher growth of the to-
tal product. In doing so, the public and private sectors be-
come complementary.

The model suggested in order to illustrate this relation
constitutes today a major contribution in the economic lit-
erature. The specificity of this model consists in arising the
stock of public wealth in the production process and con-
sequently to put in a prominent positions an explicit link
between the State’s policy and the long term economic
growth in an endogenous growth’s framework. The model
of endogenous growth with externalities leans on functions
of production having three factors of production namely;
two private sectors (work and private capital) and the third
factor, public expenses in infrastructures. The functional
form, regularly used, is the Cobb-Douglas one. This has
the advantage to allow a direct reading of elasticities and
the outputs’ scale and an easy discussion of the presence
or non presence of public wealth’s externalities. As a mat-
ter of fact, there are externalities engendered by factors
if the outputs’ scale are decreasing or constant in private
factors and increasing on the whole factors, private and
public (Barro, 1990).

A the end of his works, he remarks that the nature of the
growth bound to the public expenses is actually an ex-
ternality. The service of an agent, specially, the State has
some effects on another agent’s service, the private firms.
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Basing on Barro (1990), the public investment in infrastruc-
tures is apprehended as an improvement factor for produc-
tive performances and the investment of the private sector.
The practices of empirical verifications of this positive re-
lation between public infrastructures and economic growth
are nevertheless numerous and spread on developing
countries as well as on the developed ones.

Literature Review

The first empirical study goes back to Aschauer (1989).
Starting with a research based on Americans’ data, this au-
thor explains the decline of the American productivity in
the 1970's by the reduction public efforts in infrastructures.
By using a function of an increased production to the pub-
lic capital (the public capital is generally used as public in-
frastructures’ indicator and it represents the stock of public
infrastructures), Aschauer finds statistically significance the
elasticity of the production in comparison with the stock of
the public capital. This shows that when the public capital
increases to 10%, so is the production with 39%.

Basing on the same data as Aschauer, but taking into ac-
count the nature of the output’s scale, Munnell (1990)
finds elasticity comprised of 31% and 39%. While confirm-
ing Aschauer’s results, Munnell goes further in showing
that the deceleration of the productivity of private sec-
tors admitted formerly rather comes from the omission of
the public capital in the function of production. Once the
externalities associated to the public capital take into ac-
count, the author reveals that the reduction of the mod-
erate productivity of the work from 1969 to 1987 passes
from 1,4% to 0,3%.

Behind Aschauer and Munnell, Finn (1993) considers that
the level of elasticities found by these authors seem high-
er. He then goes beyond the framework of the partial
balanced approach approved by his two predecessors to
suggest an estimation of the productive contribution of
the public capital within the framework of a structural bal-
anced model of a general dynamic stochastic. At the end
of these researches, he comes to the conclusion that the
higher level of estimation of Aschauer is on the definition
of the public capital which contains non productive com-
ponents (like museums and prisons). According to him,
only the capital held by public firms as well as the stock
of road and superhighway infrastructures can directly affect
the productivity of private firms.

Brox and Fader (1990) use data from four Canadian prov-
inces to analyze the effect of the public infrastructures on
the structural costs of manufacturing sectors’ firms. The
elasticities of the cost at the public infrastructure are sta-
tistically significant and negative. The values found are re-
spectively from 0,487; 0,156; 0,237; 0,115 showing for ex-
ample that in the first province an increase of 10% of the
public infrastructure’s capital reduces the production cost
of manufacturing sectors’ firms by 4,81%.

Charlot and Schmit (2000) have later on also used French
data to put in a prominent position the productive effect
of public infrastructure on the economic growth. The elas-
ticity (statistically significant) of the production to the pub-
lic capital found by these authors is 0,327 confirming then
the influence of the public capital’s thesis investment on
the economic growth.

Recent researches by Afonso, Ebert, Schuknecht and
Thone (2005) have shown that if the public expenses are of
high quality, then the services produced are efficient and
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can generate the economic growth.

Unlike all these studies having adopted aggregate indica-
tors of public infrastructures and more or less temporal se-
ries, Veganzones (2000) on a specimen from 87 countries
has also used a global indicator and disaggregate indica-
tors to come up to the same conclusion.

Basing also on econometrics techniques of data sample
group, other authors take interest of the effects of the
public investment on the productive activity through well
determined common specimen.

This is the same case experimented by Evans and Kar-
ras (1994) on seven countries from OCDE in a function
of production at the first differences. The authors get an
evaluated elasticity of the production to the public cap-
ital relatively higher of 18% and conclude that the coun-
tries benefiting from the growth rate of GDP are those that
structurally have important subsidies in both private and
public capital.

On the other hand, some researches -certainly by way of
exceptions which confirm the rule- done in the same way
on developing countries especially some economies from
OCDE have shown, contrary to the theory, that the pub-
lic expenses of the State have a negative effect on the
growth. One may mention as examples works by Lee
(1995) on 16 countries from OCDE, De Gregorio (1996) on
21 countries from OCDE, Folster and Henrekson (1999) on
23 countries from OCDE, de Bassanini Scarpetta and Hem-
mings (2001) on 21 countries from OCDE, Heitger (2001)
on 21 countries from OCDE.

Basing on this short empirical literature review, one could
be urged to draw as conclusion that in general, the public
infrastructures play a productive role in the growth of an
economy. However, the verisimilitude and the harshness of
precedent results (especially those of Aschauer and related
works) have received particular attention of a number of
more or less important critics (Veganzones, 2000).

It was Tatom (1993b) who first asked himself on the strong
impact suggested by Aschauer. He then worked out the
marginal productivity of the public capital which value is
situated between 60 and 80%. This result, according to
him, seemed very surprising inasmuch as this productivity
would be twice stronger than that of the private capital.
This interested remark will arouse numerous reactions orig-
inally responsible for the methods of econometrics estima-
tion related to Aschauer's works.

The first concern evoked by way of critics is about the non
stationary of series entering in the function of the produc-
tion (Tatom, 1991 and 1993a). The resolution of the non
stationary problem goes through the estimations’ methods
at the first differences adopted by several authors such as
Tatom (1991), Hulten and Schwab (1991), Sturm and De
Haan (1994), Ford and Poret (1991) still, mainly, on chrono-
logical series which call Aschauer’s results in question. On
the other hand, as stated by by Munnell (1992), there is no
reason to preferring estimations at the first differences in
so far as this process excludes an eventual relation of long
term between public and private production. Theoretically,
this long term relation should be evaluated by techniques
of co-integration (Veganzones, 2000).

The co-integration approach borrowed by Argimon and al.
(1993) for Spain, Otto and Voss (1996) for Australia gives
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on the other hand some more elasticities of 0,59 and 0,30
to the public capital (0,17 with constant outputs). Coming
back to the United State's case, Kocherlakota and Yi (1996)
get some elasticities of 0,065 for the public equipments
and 0,18 for the infrastructures. Ai and Cassou (1995) who
combine a differentiation of series with an estimator of
generalized moments, evaluate an elasticity of 0,15 to 0,39
according to the specification of the outputs’ scale.

A second wave of irrelevant reactions also related to the
sense of causalities between public infrastructures and
growth, that is the possible endogenity of the variable in-
frastructure, have been stated. According to the Wagner
law, it is the economic development and the growth which
responsible for the increase of the State's expenses. This
rise would especially be associated to an increased inquiry
of public services and the most important financial resourc-
es of the State. There would be then an opposite causality
to the double causality between infrastructure and growth
which would cause a means of simultaneity during the
evaluation of the function of an extended production.

Several authors were interested in the question of the
endogenity of expenses and public investment in works
mainly in data panel. The thesis of the opposed causality is
approved by Ahsan, Kwan and Sahni (1989, 1992), Tatom
(1993a) for the United States and Conte and Darrat (1988)
for a specimen of 10 countries from OCDE. Nevertheless,
one blames the tested indicator namely the aggregate
public expenses not to be able to serve as adequate proxy
of infrastructures.

At last, let’s point out that this quick review highlighting
some viewpoints, as far as the possible impact of public in-
frastructures on the economic growth is concerned, shows
the whole complexity of this problematic. What about ex-
actly the the developing countries and particularly the Afri-
can economies in the south of Sahara where studies deal-
ing with this thesis seem not much?

Teaching of the implementation to the developing econ-
omies

Most of the studies based on the developing economies
resulted in mixed conclusion. The empirical obvious fact of
the relation between the public investment and the growth
in the developing countries remain ambiguous. The re-
searches show a large variability of the estimated results
(Nubukpo, 2003).

Greene and Villaneuva (1991) have studied the impact of
the public investment on the private sector in considering
a specimen of twenty three developing countries during
the 1982 to 1987. In concluding that the public investment
positively affects the private investment, the authors evalu-
ate that the two types of investment are complementary.

Contrary to the precedent result, Islam and Wetzel (1991)
value that in Ghana, the public investment supplants the
private sector unlike the strengthening or the complemen-
tary action expected from him.

In Nigeria, Ekpo (1994), took interest in the contribution
of public expenses in capital in relation with the economic
growth during the 1960 to 1992. The results have shown
that the public expenses, mainly those in capital, have a
strengthening effect on the private investment, what in fact
has a significant effect on the economic growth. Accord-
ing to Barro's approach, what in fact justifies the regulating
role of the State's action is the third lever of the econom-
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ic growth. That author therefore found that the expenses
made in the manufacturing sector had an eviction effect on
the private investment instead of a complementary effect.

In a study inspired by Barro’s model (1990) on three pub-
lic sectors (infrastructure, human capital and consumption)
by the side of the private sector, Herrera (1996) has obvi-
ously put in a temporal approach the productive contribu-
tion of infrastructures to the growth of GDP in India and
in Pakistan. However, the result’s robustness found remains
limited by the persistence of multicolinearity between the
utilized variables.

Ojo and Oshikoya (1995) have shown through a study
based on sub-Saharan countries that a rise of public ex-
penses reduces the growth of GDP per country. Ténou
(1999) also comes out to the same result in the case of
countries from UEMOA. Considering the ratio of the budg-
et deficit rather than that of the consumption of public ex-
penses, Ghura and Hadjimichael (1996) have found out a
sample of African countries in the south of Sahara, a nega-
tive and significant relation with the growth rate of the
GDP per country.

Ghali (1998) considers a VAR model and applies some
tests of causality in the way of Granger on the Tunisian
data from 1963 to 1993. The results show that in a short
as well as a long term, the public investments have a dis-
astrous effect on the private investments but not on the
growth.

On the other hand, basing on a general balanced worked
out analysis, Dumont and Mesples-Somps (2000) have ex-
amined the impact of infrastructures on the competitive-
ness and the growth of Senegalese economy. The authors
have been able to show the positive effects of a policy of
public infrastructures’ expansion on the commercial perfor-
mances of manufacturing sectors and consequently on the
growth.

As for Khan and Kumar (1997), they have shown, by using
a sample of 95 developing countries on the period 1970-
1990, that the effects of private and public investments on
the growth were significantly different. The authors came
to the conclusion according to which the private invest-
ment is constantly more productive than the public invest-
ment.

Basing their analysis on a study per sections which deals
with a sample of 119 developing countries, Easterly and
Rebelo (1993) have said that the public investment in
transport and communication was positively linked to the
growth. However, what contrasts with their conclusion ac-
cording to which the public investment has a disastrous
effect on Agriculture and no significant effect on public
firms.

This result's variability of the surveyed researches shows
how the empirical evidences of the relation between pub-
lic investment in infrastructures and the growth (develop-
ment) in developing countries lack strength. If structural
elements, characteristic of developing countries like organ-
izational aspects, can show such a thing, several explana-
tions need to be looked for in the structuring of the layout
of economical policies lead by those countries.

In fact, first of all, it is important to remind that, as any
production factor, the spending in infrastructures are also
subjected to a decreased productivity. For that purpose,
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their impact, to a certain extent, may seem inefficient. In
fact, as a sample of developing countries, Devarajan, Swa-
roop and Zou (1996) have got controversial evidences be-
tween the public investment and the growth. When ana-
lyzing the probable reason of such an inadequacy, those
authors reckon that the States might have granted bad
resources of allowance in favor of expenses in capital (to
the detriment of servicing infrastructures’ expenses). This
preoccupation leads Nubukpo (2003) to make with the de-
termination of optimal ratio of the formation of public and
private a central preoccupation of economical policies in
developing countries. This matter about the capacity of a
developing State of mastering the relative weight as well
as the efficiency of public investment programs has also
been tackled by Hulten (1996) who built and tested an ef-
ficiency synthetic variable of infrastructures usage, from the
four indicators of equipments’ quality (to be specific, the
loss rate of electricity production, the percentage of the
good state of roadway, a percentage of diesel locomotive
and the failure rate of 100 telephone calls). Experienced
on a sample of 42 developing countries, this method gives
rise to a very significant specification that has improved
notably the quality of estimations.

The controversial nature of the result in those countries
could then, depend on the feeble level of equipment in
infrastructure, itself due to the insufficient resources that
those countries have. Also, does a survey lead by Shah
(1992) on a sample of 26 Mexican industries confirm this
issue. At the end of the study the author having been to
a weaker impact of public infrastructures on the produc-
tion comparing to the private one, concludes a very bad
quality of Mexican State’s infrastructures. Elhance and Lak-
shamanan (1988), in their part, highlight an adjustment of
the private investment inferior to the optimal level, in six
manufacturing industries in six States of India. The result
obtained from the study shows a deficit in infrastructures,
due to ‘the poverty’ of the concerned States.

Moreover, it is said that the public investment's infrastruc-
tures in case it is complementary to the private investment,
can increase the marginal product of private capital, this
consequently increases the economic growth rate. Some
points needed to be shown whether the public sectors’ ac-
tivities are challenging that of the private sector. This can
lead to a substitution or an eviction. These in their turn
can explain the disastrous results on the growth. This re-
mark seems to be pertinent to the developing countries’
economy. It may be the interpretation that one could make
of the results of Ghali (1998) when working on Tunisian’s
data. As far as Alogoskoufis and Kalyvitis (1996) are con-
cerned, they make remark that there are three kinds of
public investment objectives that they sum up as follow.
In the first case, the authorities set the ratio of the public
capital according to the GDP. The model resolution makes
appear a long lasting dynamic of the growth, determined
by a private investment itself example of a positive level
of the public capital. In the next two cases, the authori-
ties set an objective either of the public capital growth
rate or the private capital ratio of the public investment to
the GDP. So it is the growth rate of the public capital that
determines the balanced growth rate of the economy. The
private capital ratio is then slowly fit to the public capital
to a long term; the private investment is gradually increas-
ing due to the higher marginal productivity in the pres-
ence of the increased public investment. In a long term,
the growth rate of the private investment is higher. It is
the same with that of the public investment (Veganzones,
2000).
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Another consideration could involve the variance of the tax
policies made use of those economies. The impact of the
public investment on the growth can be the result of the
tax used by the financier. If it is for instance financed by
the increased of direct taxes, the net impact on the growth
can be disastrous, in spite of positive impact on the mar-
ginal productivity of the capital. As consequence, the tax
rate plays a contradictory role, by shortening the private
capital’s profit and discourages the investment. This situa-
tion is led to under-optimal of the economy: growth rate,
due to the fact that firms use the public investment as
data (Veganzones, 2000). The action of the State, third le-
ver of the growth, should aim at boosting the two other le-
vers which are capital and work. Consequently, a high tax-
ation does not contribute to the development of the tax
that is a tax in service of the economic growth. The non
resistance can also be a source of the bad ruling which
could be object of the public expenses in those coun-
tries. According to this hypothesis, the real destination of
the problem is still put. The public expenses that have for
instance been used to finance a scruffy or non productive
of the capital investment projects, could not lead to good
results. This preoccupation leads Jacquet and Charnoz
(2003) to recommend that the planning of infrastructures
stress both the production services and the leading impact
that their setting up generate in the economic activity.
For example, illustrating their ideas with the road network
which planning must not be done (or not only according
to the number of kilometers, they suggest that one mainly
take into account other variables like the opening up of
profit, the decrease of transport cost, the economic flow
likely to be generated etc.

As far as the bad ruling chapter is concerned, one may
also mention the round about the expenses turned away
from their initial objective (productive investment). It then
raises the worrying case of the ruling of public expenses
in infrastructures in the aforementioned economies. This
probability has been confirmed by Rajkhumar and Swaroop
(2002) who worked in panel (1997). At the end of an in-
ternational comparison, these authors observed that the
good ruling affects positively the efficiency of public ex-
penses investment. As for Elhance and Lakshaman (1988),
they recommend a concentration of the public investment
on the physical infrastructures, these ones being more pro-
ductive than the social infrastructures.

The poor spatial spreading of the growth impact in the
developing countries can also explain that disparity of re-
sults. If there is a well known feature of developing coun-
tries in the international trade, this means that the devel-
oping countries exchange few. But the spatial spreading
of the growth represents another means of transmission
of the role of infrastructures. It is in fact obvious that a
country or a region will benefit of infrastructures from its
neighbors which will especially allow him to have access
to new market, to import technology at cheap expense or
to participate to a certain regional division of work (Vegan-
zone, 2000). However, in the case of developing countries,
this canal could not give all its effects. The reason is that
those countries are first of all relatively poor to generate
the growth form their own investment. Next, most of them
are mainly characterized by the same level of development
in such a way that marginal impact remains weak.

Moreover, the poverty of data can according to me be the
probable cause. In fact it is today more obvious that the
informal sector, hardly seizable in the official statistics, rep-
resents a major part of the developing countries’ econo-
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my. The preponderance of an underground economy and
the fact that it escapes from data collections’ operations,
it represents a major hindrance for the establishment of a
reliable relation between the public expenses in infrastruc-
tures and the growth of the economic activities. The em-
pirical researches’ verification of a theory become in fact
relevant if they are supplied with credible information but
in the case of several developing countries, the informal
sectors prevails the economic activities in such a way that
numerous data do not sometime match with the realities.
The perennial integration of information on the informal
sector in the statistical regulation devices remains as well
a preoccupation not to be put aside. For us, this spoils the
verification of Barro’s empirical theory; the source of the
endogenous growth in the developing countries.

Conclusion

The central idea that appears from this study is that there
exists an important literature devoted to the role of the
state on the production .The analysis is mainly focused on
the developed economies where more convincing empiri-
cal results of the public expenditure in investment in the
economic dynamic revealed themselves rich in teaching
.The specific case of the developing economies remain
controversial even if the problematic is relatively less stud-
ied. In fact ,if the Barro inspired theories (1990) seems to
generate not only mitigated results, most of the countries
research ways concerning on the one hand ,to most ap-
propriate statistic data and on the other hand to the con-
sideration relating to the capacity of the state that to put
into practice efficient economic policies seem pertinent.
Foirry (2003) made people notice that the choice of public
investment must be based on the taking into consideration
the interactions and synergies between the focused pro-
jects and the existing activity and all the policies and the
regulating policies sensitive to influence the profitability.
The question of the governance, of poverty of the data,
must neither be occulted. Moreover, the quality of the ma-
terials or the under equipped seems also a way to be ex-
plored .These observations, that are often the “daily lot”
of many developing countries. Without any doubt factors
not quite favorable to the validity of the approbation of
the role of infrastructure in the growth.
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