http://rwe.sciedupress.com Research in World Economy \ol. 13, No. 2; 2022

Effects of Road Infrastructure on Economic Growth in CEMAC Member
Countries

Sylvaniste ETSIBA®

! Laboratoire de Recherches et d’Etudes Economiques et Sociales (LARES), Facultédes Sciences Economiques,
UniversitéMarien Ngouabi de Brazzaville, Republic of Congo

Correspondence: Sylvaniste ETSIBA, Laboratoire de Recherches et d’Etudes Economiques et Sociales (LARES),
Facultédes Sciences Economiques, UniversitéMarien Ngouabi de Brazzaville, B.P. 69, Republic of Congo. E-mail:
sylvanistetsiba@yahoo.fr

Received: November 5, 2022 Accepted: December 10, 2022 Online Published: December 31, 2022
doi:10.5430/rwe.v13n2p32 URL.: https://doi.org/10.5430/rwe.v13n2p32
Abstract

The objective of this paper is to analyze the influence of road infrastructure on economic growth in the CEMAC
zone. To do so, a two-step approach has been adopted. The first step consists in tracing the theoretical and empirical
developments on the issue. The second is an empirical analysis that highlights the link between road infrastructure
and economic growth by estimating the DOLS model. The data used are from the World Bank's WDI database. The
results show that road infrastructure has a positive and statistically significant contribution to economic growth in the
CEMAC countries. These results have led to some economic policy implications.
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1. Introduction

Economic growth is part of economic policy objectives in both developing and developed countries. It remains one
of the major contemporary economic problems, especially with the achievement of the sustainable development
goals, which require a double-digit growth rate (UN, 2015). However, African countries in general, and those of
CEMAC in particular, are experiencing low growth rates due to the economic crisis combined with the corona
virus-COVID-19 health shock, with a real GDP growth rate of -2.1% in 2020 compared to 2.1% in 2019 (BEAC,
2021). But beyond these shocks, economic growth in this region of the world still seems to be penalized by
infrastructure (World Bank, 1994), especially road infrastructure. Thus, in most African countries, particularly low-
and middle-income countries, road infrastructure is one of the constraints to business development, lowering the
productivity of firms, Escribano et al (2008). Currently, it is found that countries that increasingly attract foreign
investors and labor are often endowed with quality and low-cost road infrastructure (OECD, 2009). These various
facts found in the literature show the need to examine the relationship between road infrastructure and economic
growth.

The relationship between public capital in terms of road infrastructure and economic growth has been hotly debated
in the economic literature. First, road infrastructure does not necessarily have a positive effect on economic growth,
because it is often financed by debt. A country's debt often grows at a much higher annual rate than economic growth.
Indeed, the country’s external borrowing is often not used to finance productive investments, but rather to cover road
infrastructure expenditures, which are by nature unproductive in the short term. It is in this sense that Ricardian
equivalence theory, notably with the work of Barro (1974), emphasizes that when the state chooses to borrow, agents
are encouraged to work and consume all the more so than during the first period, when they anticipate working less
and therefore consuming less when taxes are increased to ensure the repayment of the debt.

Then, the neoclassical current, with the Solow model (1956), explains growth by the amount of technical capital, but
in order to better understand the problem of technical progress and its role in growth, Solow (1957) decomposes the
growth rate of the economy in terms of the contributions of the factors of production (labour, capital) and produces a
residual that is supposed to capture the externality of technical progress. Thus, he concludes that technical progress is
the main factor of economic growth, unfortunately, he considers that this technical progress is an exogenous factor.
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This consideration of technical progress as an exogenous factor by Solow (1957) will open the way to a wave of
renewal of theories of economic growth. Finally, the emergence of endogenous growth theories, towards the end of
the 1980s and beginning of the 1990s, truly renewed the indispensable role of public capital in the process of
economic growth, starting with the work of Barro (1990). Indeed, Barro work (1990) highlighted the importance of
certain public expenditures for a country's self-sustained economic growth through the construction of economic
infrastructure, including road infrastructure.

Thus, on the empirical level, we have noted the existence of two types of results that are in opposition. On the one
hand, there are the works that show that road infrastructures have positive and significant effects on economic
growth, having used econometric techniques and different fields of investigation, such as: Aschauer (1989), Munnel
(1990), Eisner (1991), Holtz-Eakin (1994), Evans and Karras (1994), Duggall, Saltzman and Klein (1999), Everaert
and Heylen (2004), Demetriades and Mamuneas (2000), Caldé&on and Serven (2002), Dumont and Mesplé&Somps
(2000), Dessus and Herrera (2000), KANE(2011), Bayoudh(2012) Oulmakki (2017), EL Moctar (2017), Etsiba
(2018) and DjatchoSiefu (2022) and on the other hand, the works that argue that the effects of road infrastructure on
economic growth are negative or marginal. These are the works of Banister and Berechman 2001; Boopen, 2006;
Cantos et al. (2005), Demetriades and Mamuneas, (2000), Khanam (1999), Escribano et al. (2008), Garcia-Mila and
McGuire (1992) and they have emphasized that road infrastructure has a negative effect.

Also, a study by Keho and Echui (2011) showed that despite the existence of a causal relationship, there is no effect
of transport infrastructure on economic growth in the case of C&e d'lvoire.

From this controversy, it appears that the debate on the effects of public capital, particularly road infrastructure, on
growth is far from over. The effects highlighted in the various studies depend on the field of research, the use of the
infrastructure, its mode of financing, etc. This is why road infrastructure in the member countries of the CEMAC
zone is not without questions about its role in the process of economic growth and consolidation of economic
activities. Thus, the CEMAC member countries constitute a particularly interesting field of investigation for at least
three reasons.

First, because in Africa in general, road transport is the dominant mode of transport and accounts for more than 90%
of interurban and inter-state traffic, ECA (2017). But the African continent is also characterized by low road density:
6.84 km per 100 km2 compared to 12 km per 100 km2 in Latin America and 18 km per 100 km2 in Asia, ECA
(2017). Thus, this low level of road infrastructure observed in the continent is also very real in the CEMAC zone. It
is in this sense that the ECA (2005) indicates that the main road network of CEMAC, which is 57,858 km long, is
only 12% paved, and its road density, for the entire network, is 1.9 km/100 inhabitant, of which 0.24 km/100
inhabitant are paved roads.

Second, the CEMAC member countries have a regional economic program whose third strategic axis concerns the
construction of economic infrastructure and land use planning. This strategic axis is justified by the fact that the low
level of road infrastructure remains one of the main obstacles to economic growth.

Finally, the CEMAC road network is not of good quality. In 2005, the ECA estimated that 88% of the network was
defective. The implementation by 2030 of the FTAA, to which the CEMAC countries are co-signatories since 2019,
would be an opportunity for these countries to upgrade the infrastructure needed for the free movement of people and
goods, in order to promote growth through trade.

In view of the above, the effects of road infrastructure on economic growth remain a matter of debate. The situation
in CEMAC, from the point of view of road infrastructure, still maintains this uncertainty on the supposed effects of
road infrastructure on economic growth. Consequently, the central question that structures the problematic of this
research can be summarized as follows: what are the effects of road infrastructure on economic growth in the
CEMAC zone? The objective of this paper is to analyze the influence that road infrastructure can have on economic
growth in the CEMAC zone. Considering the efforts made by the various CEMAC countries over the last decade, we
support the hypothesis that road infrastructure is not neutral in the performance recorded by the member countries of
the CEMAC zone in terms of economic growth.

Notwithstanding the introduction and conclusion, the remainder of this paper is structured in two parts: section 2
methodological framework, and section 3 results and interpretation.
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2. Methodology
2.1 Theoretical Model

The productive role of infrastructure was first treated in the primal form of the production function, from a
theoretical point of view. This line of research relates to the work of Barro (1990) who formulated a model in which
the production function depends on capital intensity and government spending where infrastructure capital is an input
into aggregate output. This model implies a simple relationship between income and government spending on
infrastructure. Our approach is based on the endogenous growth model of Barro (1990), which also draws on the
empirical work of Aschauer (1989). The model we propose to use is as follows:

Y = PK*L%GY 1)

Y is real GDP, K is the total capital stock approximated by public road infrastructure investment in kilometers, L is
labor, G is the set of other indicators capable of explaining the dynamics of economic growth, and P is a
technological parameter. Assuming that the parameters o, & and y are supposed to verify the assumption of constant
returns to scale, then a + & + ¥ =1.

To obtain a linear Cobb-Douglas type production function, we use the logarithmic operator in both members of
equation (1), such that the coefficients in the model are interpreted as elasticities. Hence equation (1) becomes:

InY,, = InP, + alnK,, + 8lnL, + yInG,, (2)

In the following sections, we estimate equation (3) below.

InY,, = 4, +alnK,, + 8lnL,, + yInG,, + =, 3

with A, = InP,, is a constant, the coefficient a represents the elasticity of real GDP with respect to the stock of

private investment, J is the elasticity of real GDP with respect to labor, y is the elasticity of real GDP with respect to
the stock of road infrastructure, and & represents the error term. Finally, the coefficients a+d+y must test the

following hypothesis: @ + & + ¥ = 1. We therefore chose to estimate an aggregate production function, in contrast

to Canning (1999) and Boopen (2006) who chose to focus on functions per worker. This choice is justified by the
fact that in a country with low population growth, only a change in real GDP is capable of reflecting the well-being

of the entire population. Hence, the presentation of the model for estimation purposes in the next section.
2.2 Model Specification

The model for estimation purposes is written as follows

InPIB reel;, = A; + aInf_rou;, + 6Main_ceuvr;, + G;.p + =;,

®)
avec G;,p = B, Vul ecoq,, + B, Util_phon,,
.G P . .
Replacing ~**" in relation (3), we obtain:
InPIB réel;, = Ap + alnfygy, + vINVpyy,, + 6Maing ey, + By Vilipog LT i Utilphon, + &ie @
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Where, B,etf,, are the elasticities of real GDP with respect to the stock of economic vulnerability and telephone

use, respectively. While Infr_rou, Main_ceuv, Vul écoq, and Util pho represent the variables of road infrastructure,

labor force, economic vulnerability, private investment, and telephone device use, respectively.
2.3 Presentation of Variables, Data Sources and Descriptive Analyses

2.3.1 Presentation of Variables

In light of the literature review and especially the unavailability of certain information in our database, the variables
we have chosen for this study are listed below:

*  Real GDP: This variable refers to the real gross domestic product. It represents our explained variable, and was
used by Calderon and Serven (2004).

*  Economic vulnerability indicator: This variable is defined as the probability that the economic development of a
country can be hindered by unforeseen exogenous shocks (Guillaumont, 2008, 2009). This variable plays the role of
control variable in this work.

. Invest.infra.road: This is our variable of interest. It represents the investments made in road infrastructure. It
was the subject of a study conducted in the case of WAEMU countries by Kane (2011). Similarly, Barro (1990),
Eastelly and Rebello (1993), Roller and Wavernan (2001), Caleron and Servenn (2003) and Etsiba (2018) have used
this variable to analyze the link between infrastructure and economic growth. Like these authors and in line with our
hypothesis, we expect GDP to be positively affected by road infrastructure.

*  Telephone use: This variable plays the role of a control variable in this work and allows us to take into account
the communications of economic entities. In the case of Mauritania, Mohamed (2017) used this variable to show that
it contributes to economic growth by facilitating communication and reducing a number of costs, for both individuals
and businesses. Also, this same variable was used by Youssef and M'Henni (2004) in the case of Tunisia where these
authors found a positive effect of this variable on growth. This variable deserves to be observed for the CEMAC
economies and is expected to have a positive effect on growth.

*  Total labor: these are workers who sell their labor power to production structures (Chauvin and Plane, 2001).
The amount of labor supplied in an economy is proportional to the population. Labor utilization also plays a role in
the growth process OECD (2008). This variable is assumed to positively influence economic growth.

2.3.2 Data Sources and Descriptive Analyses

The data used in this paper covers only three (03) of the six (06) CEMAC countries. These are Congo, Chad, and
Gabon. The other three CEMAC member countries (Cameroon, Equatorial Guinea, and CAR) are not included due
to difficulties with data availability. These data cover the period 2009-2021 and are taken from the database of the
World Development Indicator (WDI) website and from official publications of the relevant sectoral ministries. This
gives us a total of 39 observations. This allows us to make statistical inferences.

The presentation of the analysis of the descriptive statistics is given in Table 1 below:
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Table 1. Descriptive statistic

Variables Mean St-dev. Mini Maxi Obser.
Real GDP (%) All countries 23,153 0,158 22,754 23,41 N=39
Within countries 0,151 23,013 23,313 n=3
Between countries 0,097 22,894 23,256 T=13
Invest.infraroad  (in  US All countries 3994,016 9751,891 -98,023 35606,08 N=39
dollars) Within countries 6142,855 3,6275 11067,82 n=3
Between countries 8323,516 -7166,1 28532,28 T=13
Telephone use (%) All countries 13,516 16,005 0 48,052 N=39
Within countries 15,576 2,874 31,394 n=3
Between countries 9,496 -17,88 30,174 T=13
Total labor All countries 0,841 1,28 -1,004 2,321 N=39
Within countries 1,453 -0,796 1,978 n=3
Between countries 0,439 -1,137 1,637 T=13
Economic vulnerability All countries 32,527 15,824 0 55,35 N=39
indicator Within countries 14,568 23,72 49,34 n=3
Between countries 10,256 -16,82 38,53 T=13

Source: Author

Table 1 above presents a summary of the descriptive statistics for the variables selected. The results show, on the one
hand, that real GDP, road infrastructure, the economic vulnerability index, technology use, and the labor force
indicator, have overall averages in the three CEMAC countries of 23.15%, 3994.02 thousand dollars, 13.52%, 0.84%,
and 32.53% respectively.

With respect to standard deviations, the table shows that real GDP, investment in road infrastructure, and the
economic vulnerability index have a low concentration around the mean. While the communication technology use
and the labor force indicator have a strong dispersion around it.

2.4 Estimation Process

In the estimation procedure, two essential tests are carried out, namely the stationarity tests of the different variables
studied and the cointegration test in panel data.

With regard to the stationarity test, given the number of observations, it is not possible to perform this test, according
to Mignon and Hurlin (2005). As for the test of cointegration of variables, it is presented in Table 2 below:

Table 2. Results of co-integration tests in panel for CEMAC

Statistques Valeurs standardisées

Panel: "Within"
V-Statistic Panel 1,402* -0,345
Rho-Statistic Panel 0,110 1,286
PP-Statistic Panel -11,89*** -4,502%**
ADF-Statistic Panel -6,986*** -2,996***

Panel: "between"

rho-Statistic Group 1,565
PP-Statistic Group -9,291%**
ADF-Statistic Group -4,986***

Source: Author
Notes: The significance levels used are 1% (***), 5% (**) and 10% (*) respectively.
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The results of Pedroni's cointegration tests show that all the statistics are below the critical value of the normal
distribution, for a threshold of 5% for the within panel (panel: rho, pp and adf), as well as for the beetwen panel
(group: rho, pp and adf). These results confirm, on the whole, that there is at least a cointegration relationship. Thus,
it should be noted that OLS estimation is not appropriate because it leads not only to non-convergent estimators,
given the results of the cointegration tests, but also because of the presence of serial autocorrelation in the data due to
the asymptotically skewed distribution (Pedroni, 2000 and Kao and Chiang, 2000).

However, apart from the OLS estimator which suffers from bias problems, for small finite samples, in the case of
time series, there is the DOLS approach which was s uggested by Saikkonen (1991), in the case of time series, and
then adapted by Kao and Chiang (2000) and Mark and Sul (2003), to the case of panel data. This technique consists
in including advanced and delayed values of the different variables in the cointegration relation, in order to eliminate
the correlation between the explanatory variables and the error term.

Furthermore, it should be noted that Kao and Chiang (2000) have investigated the finite sample properties of OLS,
FM-OLS and DOLS estimators. Their study highlights the fact that the OLS estimator suffers from a significant bias
problem and that the FM-OLS estimator does not substantially improve the OLS estimator. Finally, these authors
chose the DOLS estimator which is also appropriate for small samples as it is the case in this work.

2.5 Presentation and Interpretation of the Results
Here we will present and interpret the results.
2.5.1 Presentation of Results

The results of the effects of road infrastructure on economic growth in the CEMAC countries are presented in Table
3 below.

Table 3. Results of model estimates

Coefficients long term model

Endogenious variable: Lreal GDP

Coefficients St-dev. t-Student Prob.
Road infrastructure Invest. 4,36.10-6 ***  4,36.10-6 2,25 0,024
Total labor 0,020%*** 0,0009 21,06 0,000
Telephone use 0,226*** 0,0220 10,28 0,000
Economic vulnerability indicat 0,010*** 0,0012 8,00 0,003

lag=1; R2=0,93 ; Wald-chi2=1330,60 (0,000) ; i=3 ; t= 12

Source: Author
Notes: The significance levels used are 1 % (***), 5 % (**) et 10 % (*).

2.5.2 Interpretation of the Results

Before proceeding to the interpretation of the results, it is essential to verify the validity of the model that has been
estimated. This verification is done by means of two tests: the Wald test and the R2 test. The Wald test is conclusive
at the 1% significance level while the R2 is equal to 0.93. These two tests suggest that the exogenous variables
contribute jointly to the explanation of economic growth at 93%. The results also show that the control variables also
positively and significantly explain economic growth in the CEMAC zone at the 5% level. This suggests that there is
no carryover effect on our variable of interest. Given that the results are of good statistical quality, they are now open
to interpretation.

Thus, from the estimated DOLS model, one main lesson can be drawn from the results obtained, namely that in the
long run, road infrastructure has a positive and significant effect on economic growth at the 5% threshold. Indeed,
one kilometer of paved road induces an economic growth of 4.36.10-6%. These findings corroborate the work of
Eustache (2007), Kane (2011), Semedo (2013) and Djatch (2022), who have all emphasized that road infrastructure
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plays a decisive role not only in the development of trade relations and the movement of people and their goods in an
economic area, but also that its development remains essential to economic growth. The same is true of the work of
Canning and Bennathan (2000) who, in analyzing the impact of paved roads on GDP in a panel of rich and poor
countries, find significant positive effects. These results are consistent with the desire of the governments of the
CEMAC member countries, which over the past 20 years have undertaken the construction of regional road transport
infrastructure, with a view to building a unified, stable, and prosperous economic and political space.

From the point of view of economic theory, these results support the work of endogenous growth theories, in
particular those of Barro (1990), which advocate the productive role of public capital in economic growth, as public
goods essential to the exchange and mobility of factors of production.

3. Conclusion and Policy Implications

The objective of this paper was to analyze the effects of road infrastructure on economic growth in the CEMAC
countries. The results obtained, based on the estimation of a DOLS model, reveal that in the long run road
infrastructure has positive and significant effects on economic growth.

These results confirm the hypothesis formulated in our work and support the previous work of Barro (1990), Kane
(2011) in the case of WAMU and Djatch Sief, D (2022) in the case of CEMAC.

In this paper, we have encountered some difficulties related to the availability of data from some CEMAC member
countries.

Given that road infrastructure generates productivity gains and is a necessary condition for industrialization,
commercialization, and labor mobility, we would like future research to focus on the role of road infrastructure in the
industrialization process of CEMAC economies. Thus, we hope that future research will focus on the role that road
infrastructure plays in the industrialization process of the CEMAC economies.

Our main economic policy implication is to suggest to the governments of CEMAC countries, which are facing the
economic crisis, to set up public-private partnership (PPP) mechanisms in order to increase the production of road
infrastructure for sub-regional integration, on the one hand, and to improve the management of infrastructure already
acquired, on the other hand
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