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Non-linearity between financial inclusion and
economic growth in sub-saharan Africa: What
implications for the West African Economic and
Monetary Union (WAEMU)?

Fabrice-Gilles Ndombi Avouba®*, A.IBN-Saiid Akougbe2 and Christel le Ines Leticia Ndombi Ondze?!

Abstract: In a context where many African populations are excluded from the
traditional banking system, financial inclusion appears to be a determining factor in
enabling agents in need of financing, notably producers and consumers, to have
easy access to financial services in order to contribute to the multiple efforts of
economic and social progress of nations. However, to date, the literature remains
silent on the optimal level of financial inclusion that can boost growth.
Consequently, this paper aims to verify whether there is a non-linear relationship
between economic growth and financial inclusion in the WAEMU zone. Econometric
applications based on the PCSE (panel-corrected standard error) model on a panel
of eight countries for the period 2014-2018 reveal a U-shaped relationship between
the extended banking rate and economic growth. Economic growth shows two
different behaviours depending on whether one is on the side of one or the other of
the regimes inherent to the inflection point. In view of these results, we suggest
that the public authorities: i) intensify campaigns to open accounts in local lan-
guages, ii) promote the development of online sales applications for goods and
services, iii) pursue the dematerialisation of financial operations within public
administrations. Finally, this paper paves the way for future research on the
microeconomic component and a similar treatment of the subject, but taking into
account the occurrence of the Covid pandemic19.

Subjects: Research Methods in Development Studies; Economics; Finance

Keywords: financial inclusion; economic growth; PCSE; UEMOA

JEL Classification: G20; 040; C23; 055

1. Introduction

Over the last two decades, economic growth has been a topic of constant reflection by actors
around the world. At the level of the developed countries, there has been a wealth of research to
date, of which Abate and Abate (2022) and Spyromitros and Panagiotidis (2022) are among the
most recent. Similarly, from the development of the neo-classical growth model by Solow (1956)
and Swan (1956) to the advent of endogenous growth models (Romer, 1986; Lucas, 1988; Barro,
1990), this phenomenon has been applied in most sub-Saharan African countries in general
(Abessolo, 1998; Basu et al., 2005; Ndambiri et al., 2012) and in the UEMOA countries in particular
(Combey, 2017; Dedewanou, 2016). As a reminder, UEMOA is a West African organisation

© 2022 The Author(s). This open access article is distributed under a Creative Commons
Attribution (CC-BY) 4.0 license.
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comprising eight (08) countries (Benin, Burkina Faso, Guinea-Bissau, Mali, Niger, Senegal and Togo
and Cote d’Ivoire) and was created in January 1994.

Overall, all the above studies reveal that, apart from capital (K) and labour (L), many other
factors (education, infrastructure, trade openness and quality of institutions) also play a role in
explaining economic growth. But at a time when New Information and Communication
Technologies (NICTs) are growing rapidly and continuously, one of them namely financial inclusion
is a major concern for policy makers in several countries (Dinabandhu & Et Debashis, 2018). This is
because universal access to financial services by households can boost growth by giving rise to
a multiplier effect from credit (Ghosh, 2011) or by reducing poverty and vulnerability (Koomson
et al.,, 2020). Moreover, as we enter the last decade of the 2030 Agenda, financial inclusion is an
integral part of eight of the 17 Sustainable Development Goals (SDGs).

In the literature, the relationship from financial inclusion to economic growth is of both theore-
tical and empirical interest. Theoretically, this relationship can be understood through several
theories that can be divided into two groups depending on whether they inform about the
existence of a positive or negative effect of financial inclusion on growth. On the positive side,
there are two theories, namely the theory of financial growth (Bagehot, 1873) and the theory of
financial intermediation (Diamond, 1984). On the negative side, there is only one theory, namely
the theory of information asymmetry (Akerlof, 1970). Empirically, there is ample evidence of
a positive effect of financial inclusion on growth from authors such as (Kpodar & Et Andrianaivo,
2011; Wong, 2015; Kim et al., 2017; Sethi & Acharya, 2018). On the other hand, although rare,
those of a negative effect can be traced to the work of (Moore & Craigwell, 2003; Naceur & Et
Samir, 2007; Pearce, 2011).

These empirical verifications, coupled with the theories, show that the role of financial inclusion
in explaining growth is a hot and controversial topic. Therefore, looking at this relationship in the
context of the WAEMU zone can lead to either of these results. Except that financial inclusion and
economic growth in this area show similar behaviour. For example, with the exception of 2011
when its growth rate was only 0.8%, the WAEMU has posted real GDP rates of over 4% since the
end of the international crisis in 2008 and 2009. Specifically, the union’s growth rate rose from
5.9% to 6.6% between 2013 and 2014 before rising to 6.5% in 2015 (WAEMU Commission, 2015).
These rates, which are higher than those posted by the CEMAC during the same period, reflect the
good performance of economic activity in the zone. Similarly, the progress made between 2017
and 2018 such as: i) the increase from 40 service points per 10000 adults to 56 service points per
10000 adults, for the overall demographic penetration rate, and from 76 service points per
1,000 km? to 111 service points per 1,000 km? for the overall geographical penetration rate, ii)
the 0.13% drop in the nominal interest rate applied by banks on deposits and the increase in the
rate applied to loans granted in the same proportion, and iii) the average level of financial inclusion
in the union (BCEAO, 2019); all show the positive evolution of financial inclusion in the zone.

However, despite its good performance in terms of financial inclusion, the WAEMU still fails to
achieve the 7% growth rates that Clarke (2013) argues would be useful for Africa to significantly
reduce its poverty. Moreover, since over-financing can lead to a decline in the growth rate
(Bhattarai, 2015), it is not clear that financial inclusion and growth can continue to increase in
the same direction indefinitely. Therefore, the added value of our work is to check whether it is
possible to reconcile the positive and negative effects, mentioned above. In the same vein, we
make a methodological departure in this study, by using a Standard Error Correction Panel (SECP)
model to make our estimates, unlike previous work where the authors use more classical panel
models. The choice of this model is justified by, among other things, its ability to correct the
problems of heteroscedasticity and contemporary autocorrelation posed by the predominance of
individuals in the panel of eight WAEMU countries.
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Beyond the above, the motivation for this study lies at two levels. First, we want to place this
article in the logic of the literature on threshold effects. In other words, we want to know if there is
a non-linear relationship between financial inclusion and economic growth; as has been shown for
the relationship between financial development and economic growth (Berthélemy & Et
Aristomene, 1996; Rioja & Et Valev, 2004). Secondly, we intend to see if the behaviour of economic
growth suggests that WAEMU economies are sensitive to the development of financial inclusion in
view of the package of actions implemented over the period under review, namely: (i) the devel-
opment of financial inclusion strategies at the national level, (ii) the implementation of multiple
financial inclusion mechanisms at the regional level as well as their monitoring mechanisms, and
(iii) the implementation of policies and programmes dedicated to strengthening financial inclusion.

Finally, the question that arises is: what is the nature of the relationship between financial
inclusion and economic growth in the UEOMA zone? To answer this question, this paper proposes
to determine the nature of the relationship between financial inclusion and economic growth in
the WAEMU. The hypothesis is that there is a U-shaped relationship between financial inclusion
and economic growth in the WAEMU. Apart from the abstract and bibliography, the structure of
this paper is as follows: 1) Introduction, 2) Literature review, 3) Methodology and data, 4)
Discussion and empirical results and 5) Conclusion and implications.

2. Literature review

2.1. Financial inclusion and growth: some theoretical aspects

In economics, the role of finance in the analysis of growth has not yet been recognised, notably
because of the Modigliani-Miller theorem and the efficient market hypothesis, which stipulate that the
capital market is perfect. However, these various postulates are not entirely true since in reality, buying
and selling of securities is subject to transaction costs. As a result of these arguments, several
theoretical perspectives have emerged, which can be divided into three approaches. These are:
Schumpeter’s earlier approach, the financial intermediation and the financial instability approach.
The first approach, developed in 1911 by Schumpeter, states that variations in economic growth at
a given moment can come from the financial sector. But that this effect is indirect; in the sense that it
comes through innovation and accessibility to capital formation on the one hand and through
investments that can be induced by commercial competition between banks on the other. From this
perspective, it can be said that financial inclusion is an important axis for planning economic growth.

In support of the previous approach, the second approach, which is supported by authors such
as Arestis and Et Demetriades (1997), Levine (1997), and Demetriades and Et Law (2004), advo-
cates that financial development is indispensable for socio-economic development because it
fosters an enabling environment for growth. In this sense, a developed financial system offers
a wide possibility for economic agents to access funds other than their own in order to consume,
invest in human capital or create income-generating activities. This is undoubtedly likely to
stimulate growth through internal demand, innovation and employment. Similarly, this sequencing
can also be the case for financial inclusion, since when the banking sector is developed, house-
holds can be provided with credit at low rates and in a timely manner (Chhikara & Et Kodan, 2011).

In contrast to the first two approaches, the third approach, which for clarification is advocated
by authors such as Minsky (1964), McKinnon (1973), Shaw (1973), and King and Et Levine (19930)
and King & Et Levine (1993b); assumes that financial instability creates an unfavourable climate
for growth. This is because in an environment where the number of banks is increasing and
competition between them is increasing, this can lead to riskier credit offers. Moreover, by
advocating intervention scenarios by monetary policy makers in case of losses, banks may fall
victim to a moral hazard problem and start granting loans at explosive rates. This can lead to
a slowdown in economic activity due to the misallocation of resources induced by the instability of
the investment rate and the real exchange rate.
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From this brief theoretical review, it appears that the first two approaches support the hypoth-
esis that financial inclusion can boost economic growth while the third approach opposes it.

2.2. Financial inclusion and growth: some empirical work

The relationship from financial inclusion to economic growth has been the subject of several
empirical tests. In this section, we review some of them. Note that these can be divided into two
groups: the group of works that provide evidence of a positive relationship between these two
phenomena and the group of works that provide evidence of a negative relationship. With regard
to the first group, Kpodar and Et Andrianaivo (2011) analyse the impact of information and
communication technologies (ICT) on economic growth in a sample of African countries for the
period 1988-2007. In the same vein, they investigate whether financial inclusion is one of the
channels through which mobile phone development influences growth. To this end, they use
a wide range of ICT indicators, including mobile and fixed-line penetration rates and local call
costs, and variables measuring access to financial services, such as the number of deposits or
loans per capita. The estimation of a dynamic panel system model shows that ICT, including
mobile phone development, contributes significantly to economic growth in African countries and
that part of the positive effect of mobile phone penetration on growth comes from increased
financial inclusion.

For his part, Yorulmaz (2016) constructs a financial inclusion index for EU member and candidate
countries to measure the extent of financial inclusion across countries over time. In addition, he
tests the association between the financial inclusion index and selected macroeconomic variables
(i.e. GDP per capita, adult literacy rates, rural populations, unemployment rates, Gini coefficients
and the human development index) under the demand hypothesis. The results show a positive and
significant correlation between the financial inclusion index and income, and between financial
inclusion and human development.

For their part, Sethi and Acharya (2018) assess the dynamic impact of financial inclusion on
economic growth for a large number of developed and developing countries. To achieve their
objective, they use panel data models such as country fixed effect, random effect and time fixed
effect regressions. But to avoid spurious regression, they use cointegration to test the long-run
association between financial inclusion and economic growth. The data on financial inclusion is
taken from Sarma (2012) for the period 2004-2010.As results, they find that there is a positive and
long-run relationship between financial inclusion and economic growth in 31 countries around the
world.

More recently, Nguling’'wa (2019) examines the impact of financial inclusion on economic growth
using a panel of 25 Sub-Saharan African countries, each observed over six years from 2009 to
2014. It tests whether an increase in the level of financial inclusion affects growth. Results based
on two-way fixed and random effects model estimation reveal the impact of financial inclusion on
economic growth. Regarding the second group, Moore and Craigwell (2003) agree with the tradi-
tional financial theory that the size of a loan increases the interest rate on that loan to account for
the accumulated risk associated with the loan. However, using firm-level data from the Barbadian
banking sector, they observe that the smaller the loan size, the higher the interest rate charged,
and vice versa. Using a fixed-effect panel model, they also show that the differences in interest
rates between loan sizes can be mainly explained by borrower characteristics for local banks, while
for foreign banks its operational characteristics were the most important factor. This may work
against economic activity and thus economic growth in case of information inequality.

Similarly, Naceur and Et Samir (2007) also address the broad theoretical debate on the funda-
mental relationship between financial development and economic growth. To do so, they conduct
an empirical study using a panel of unbalanced data from 11 MENA countries. The econometric
problems focus on the estimation of a dynamic panel model. Their empirical results reinforce the
idea that there is no significant relationship between banking and stock market development and
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growth. Moreover, the association between banking development and economic growth is even
negative after controlling for stock market development. In conclusion, these authors suggest that
this lack of relationship should be related to underdeveloped financial systems.

Finally, Pearce (2011) identifies constraints, opportunities and priorities for significantly improv-
ing access to finance, which can drive growth. First, governments could agree on a financial
inclusion strategy that is based on improved data, engages both the public and private sectors,
and expands financial access on a large scale. Second, regulators should provide a legal and
supervisory framework for expanding access to finance primarily through banks, but with regula-
tory space for the use of agents, mobile phone technology and a finance company model for
microcredit and leasing.

Interest rate caps on microcredit should be removed and, instead, consumer protection and
supervisory capacity for microfinance should be strengthened, while encouraging prudent compe-
tition among financial service providers. Third, financial infrastructure must remain a priority areaq,
in particular credit information and secure transactions.

In light of the above, there is a lack of work on the non-linearity between financial inclusion and
growth; in contrast to the financial development-growth relationship (Eggoh, 2009; Eggot & Et
Villieu, 2013; Kuipou et al., 2015; Le et al., 2016; Avoutou, 2019; Eggot & Et Villieu, 2013). Therefore,
this work can be considered as a first attempt for a group of developing countries, especially as it
requires sophisticated econometric tools. This is the case of the PCSE model, which no contem-
porary author has used to date to test our working hypothesis and which has the advantage of
being robust in the presence of a homogeneous group.

3. Data and methodology

With reference to the theoretical model of economic growth of the neoclassical type that we will
adapt and specify in the following, we use two types of variables to model the phenomenon of
economic growth in the WAEMU zone. However, following the example of Kuipou et al. (2015) and
Avoutou (2019), we retain the growth rate of real GDP per capita (RGDP) as a proxy for economic
growth for our various estimates. As for the other candidate variables (variable of interest and
control) for the different econometric applications, they are as follows:

3.1. Variable of interest

In the framework of this work, financial inclusion (Z) is measured by three dimensions (access, use
and affordability) out of four as defined by the Central Bank of West African States (BCEAO). The
lack of use of the “well-being” dimension is essentially justified by the lack of data. In the WAEMU:

Two indicators integrate the “Access” dimension, namely: (i) the overall demographic penetra-
tion rate of financial services (TGPSFd) measuring the proximity of financial services to the
population and (ii) the overall geographical penetration rate of financial services (TGPSFg) which
assesses the number of service points available on an area of 1,000 km?.

Two main indicators make up the “Use” dimension: (i) the strict bancarisation rate (TBS) which
determines the percentage of the adult population holding an account in banks, postal services,
national savings banks and the Treasury, (ii) the extended bancarisation rate (TBE) which comple-
ments the strict bancarisation rate by the percentage of the adult population holding an account
in micro-finance institutions.

Finally, two indicators make up the “Accessibility-price” dimension: (i) the nominal interest rate
on deposits (TINd), which measures the remuneration of savings at the level of banks and
decentralised financial systems, and (ii) the nominal interest rate on loans (TINc), which provides
information on the costs borne by clients to access loans granted by banks and decentralised
financial systems.
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3.2. Control variables

Apart from the traditional growth variables of capital (K) and labour (L), which are respectively
measured by the investment rate (Inv; as in Pagano, 1993) and the population growth rate noted
Tcpop (as retained by Eggoh, 2009; Eggot & Et Villieu, 2013), other variables are included in this
category. These include: trade openness (Ouv), human capital (Kh) measured by the gross primary
school enrolment rate, foreign direct investment (Ride; Avoutou, 2019; Kuipou et al., 2015) and the
overall governance index (IndSym), which is based on the average of six governance indicators
(citizen participation and accountability—the ability of citizens to choose their leaders, enjoy
political and civil rights, and have an independent press; political stability; and freedom from
violence—the likelihood that a state will not be overthrown by unconstitutional or violent
means, effectiveness of government—quality of public service delivery and competence and
political independence of the civil service, regulatory burden—relative absence of state regulation
of product markets, banking and foreign trade, rule of law—protection of people and property from
violence and theft, independence and effectiveness of the judiciary and respect for contracts, and
absence of corruption—no abuse of power for private interests) as in Kaufmann et al. (1999) and
Edison (2003).

In sum, the table 1 below summarises the key information on all the variables we have just
described. In other words, it reiterates the nature of each variable, the symbol we have assigned to
it and the potential sign of the coefficient that will be associated with it after estimation.

3.3. Data source

The data used in this study concern the eight member countries of the WAEMU zone (Benin,
Burkina Faso, Guinea-Bissau, Mali, Niger, Senegal, Togo and Céte d’Ivoire). They cover the period
from 2014 to 2018, resulting in an average sample size of 32 observations. According to the law of
large numbers, we can say that our data follow the normal distribution and therefore lend
themselves well to the use of econometric techniques required by microeconomic panel models
such as the PCSE model. A confirmation of this hypothesis was given to us, at the statistical level,
by the Jarque-Bera normality test, the results of which are reported in Appendix 1 and confirm the
idea that our data are normally distributed. Furthermore, our data are credible since they come
from certified national and international sources, available and accessible to researchers wishing
to exploit them for the advancement of science and to help public authorities make decisions, for
example. Specifically, these are statistical yearbooks and BCEAO databases, with the exception of
the institutional quality variables and the gross enrolment ratio at primary level, which we have
extracted from the World Bank database. Furthermore, the choice of this study period is justified
by, among other things, the unavailability of data, in this case for the components of the
composite governance indicator, and the concomitant shocks. In addition, this period takes into
account the start of the SDGs and the slowdown of economies around the world due to the fall in
the price of Brent crude oil. It also allows other researchers to make comparisons between the pre-
and post-Coronavirus pandemic era.

3.4. Models and techniques for estimating PCSE

3.4.1. Economic model

In the context of this work, the model on which the econometric applications will be based is the
neoclassical Solow-Swan model (designed in the 1950s), but augmented. Its choice is justified by
the fact that it represents the basis of growth theory and allows us to add the financial inclusion
variable in an attempt to explain the origin of the productivity residual within the WAEMU zone.
Following the linear and homogeneous Cobb-Douglas production function, it is presented as
follows:
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Y(t)= A(t)xK(t)*xL(t)**(1) with 0<a<1.

where Y(t), K(t), L(t) and A(t) are respectively the volume of production, the capital factor, the
labour factor and the technological progress during the analysis time t. Unlike the other compo-
nents of equation (1), technological progress grows at an exogenous and constant rate g i.e.:

A(t)= A(0)eI" (2)

In this equation, g and w represent respectively the exogenous growth rate of technological
progress and the financial variable that can affect the level of technology.

3.4.2. Econometric model

Assuming that financial inclusion is symbolised by INCLUF and that we take into account that it
can induce growth as shown by (McKinnon, 1973; Shaw, 1973; Goldsmith, 1969; King & Et Levine,
1993a), we can have the following equations

W = INCLUF(3) and A(t)= A(0)ed(INcLUPX (4)

IN[Y(t)]= In[A(0)]+gx [INCLUF(t)]+a x In[K(t)]+ x In[L(t)]+&(t) (5)

But to be able to test the existence or not of a non-linear relationship, we insert a quadratic term in
equation (5) in the image of the empirical studies testing the hypothesis of the Kuznets environ-
mental curve (Dinda, 2004). Thus we have:

In[Y(t)]= In[A(0)]+gx[INCLUF(t)] + px [INCLUF(t)]>+a x In[K(t)]+4 x In[L(t)]+e(t) (6)

Two forms of this relationship can be obtained, among others, depending on the values taken by
the coefficients g and p.

+ ifg > 0;p < 0: the shape of the relationship between financial inclusion and growth is an inverted « U ;

/ ™\

» if g < 0;p > 0: the shape of the relationship between financial inclusion and growth is “U-shaped”;

\/

From the above, the empirical models that can be estimated have the following implicit forms,
with € the set of disturbances:

Tcpibr = (TGPSFd, (TGPSFd)?, IndSym, Ouv, Tcpop, Tbsp, Ride, €): Model 1
Tcpibr = (TGPSFg, (TGPSFg)Z, IndSym, Ouv,Tcpop, Tbsp, Ride, €): Model 2
Tcpibr = (TBE, (TBE)?, IndSym, Ouv, Tcpop, Tbsp, Ride, £): Model 3

Tcpibr = (TBS, (TBS)z,IndSym, Ouv, Tcpop, Tbsp, Ride, €): Model 4

Tcpibr = (TING, (TINd)?, IndSym, Ouv, Tcpop, Tbsp, Ride, €): Model 5

Tepibr = (TINc, (TINc)?, IndSym, Ouv, Tcpop, Tbsp, Ride, €): Model 6
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3.4.3. Technical estimation

Proposed by Beck and Katz (1995), among others, the PCSE is an estimator that pools information
across clusters to estimate error variances. It is the vector with T elements, which can be grouped
as a T X N matrix where the &; are columns, i.e. E = [€1€; ... .ey_16x]. In addition, the corrected

variance/covariance matrix of the b is as follows: PCSEV Ar (B)= (XXX @x(x'X) 1. Note that it is

a “sandwich estimator” of the order of the robust Huber-White estimator, with the only difference
being the use of the “Kronecker product for the calculation of Q. Assume that the estimated
variance of the error term for cluster 1is: 62 = 1 {é3, + &}, + ... + é%;}. For each individual unit, the
variance of its error term is estimated as the MSE of its residuals. In the case of the CPCHE, this
estimate is assumed to apply to all time points in cluster 1. That is, the CPSE leads to estimates for
cluster 1 that look like this:

R & 0 0
VI®E=10 & 0

0 0 &

The estimates in the CPSE diagonal are accurate because they average several observations of
error terms to estimate the variance of the error. Indeed, they combine the residuals across all
time points, since a central assumption of the model is that the “contemporaneous correlation
between units” follows a fixed pattern. This approach assumes that the inter correlation between
units is the same for all time points.

4. Empirical results

4.1. Trends in financial inclusion and growth

In this section, we provide an overview of the behaviour of economic growth in relation to each
dimension of financial inclusion through the graphs and the correlation coefficient matrix, as
follows:

Graph 1a shows that in 2015, the geographical and demographic penetration rates declined
from 2014 to 2015 and alternated between 2016 and 2018. The improvement in the two access
rates to financial services over the study period is evidence of a favourable evolution in the supply
of financial products and services. The changes in access indicators are mainly due to the multi-
plication of distribution networks for electronic money services. These networks are based on local
shops that do not necessarily require a large investment. This gives e-money services
a comparative advantage in terms of proximity to the population. Figure 1b shows a consecutive
increase over the entire period under review in the three financial inclusion indicators measuring
the use component. In fact, the difference between the strict and the broad bancarisation rate
shows a consecutive increase over the entire analysis period in the proportion of account holders
in microfinance institutions. The Union’s strict bancarisation rate and extended bancarisation rate
recorded their highest values in 2018, i.e. 19.34% and 41.05% respectively, over the study period.
With regard to the financial landscape of the zone, the increase observed in the evolution of these
rates over the period under review can be explained by the increase in the rate of use of electronic
money services within the zone. Indeed, this rate increased by more than 30% between 2010 and
2018. Since its values increased from 0.18% to 34.0% during this period. Consideration of graph 1c
shows that the interest rate on deposits at the level of banks has positive values throughout the
period when in 2014 the zone posted its record rate of almost 6%. Since then, the deposit interest
rate has shown a relatively small variation. As regards interest rates on loans granted, it is clear
that their values are higher than the values of interest rates on deposits over the same working
period. However, on the whole, the interest rate curves for deposits and loans have a common
appearance in that the turning points they have are almost identical. This is indicative of prudent
management by the second tier banks in the Union.
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Figure 1. Percentage chunge a: case of access indicators b: case of use indicators
per year in financial inclusion 120 50.00%
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4.2. Correlational analysis

In addition to presuming possible links in the statistical sense between each variable of interest
and the variable being explained, the study of correlation is useful for checking whether our
variables of interest are correlated with each other. In other words, it is a framework that allows
us to determine whether the association of our variables of interest can give rise to the multi-
collinearity problem.The results of the correlation test are reported in Table 2.

The reading of this table shows us that two variables out of seventeen are statistically correlated
with the growth rate. These are TINc and TINc2, which leads us not to retain them for the rest of
our econometric approach, i.e. the regression analysis. This discrimination is justified in part by the
fact that regression involves assessing the sensitivity of non-significant candidate variables to
economic activity. On another note, most of our variables of interest are related to each other. To
illustrate, we have (i) TBE is correlated with TINd, TGPSFd, TGPSFg, TBS and Indsym, (ii) TINd is
correlated with TGPDFd, TGPSFg and TBS. Faced with these situations and if the various pre-
estimation tests prove conclusive, we will be called upon to estimate as many models as we
have variables of interest.

4.3. Preliminary tests
To ensure that the model we have stated since the introduction is compatible with the nature of
our data, we present and run the following tests:

5. Cointegration test

In this study, the cointegration test used to carry out the analysis is the Kao (1999) test, which is
a generalisation of the Dickey and Fuller (DF) and Augmented Dickey and Fuller (ADF) tests in the
context of panel data. Accepting the null hypothesis means that there is no cointegrating relation-
ship between the variables. Note that this test assumes the homogeneity of the cointegrating
vector between individuals. In other words, it does not take into account the heterogeneity of the
coefficients under the alternative hypothesis. In order to test the null hypothesis of non-
cointegration, i.e. p = 1 against the alternative hypothesis p < 1, the residual ADF test proposed
by Kao (1999) is based on the following regression:
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P
Eit = pEig_1 + X PjAEr_j + Ui
j-1
Under the null hypothesis, the Kao ADF statistic converges to a central reduced normal
distribution.

6. Hausman test

This test is used to discriminate between a fixed effects model and a random effects model. To do
this, two hypotheses are proposed, namely HO: The appropriate model is the random effects
model. There is no correlation between the error term and the independent variables in the
panel data model; Cov(a;x;) =0, H1: The appropriate model is the fixed effects model. The
correlation between the error term and the independent variables in the panel data model is
statistically significant; Cov(a;x;;)#0. Furthermore, the idea of this test is that under the null
hypothesis of independence between the errors and the explanatory variables, the two estimators
are unbiased, so the estimated coefficients should differ.

7. Heteroskedasticity test

Under the null hypothesis of homoscedasticity, this test developed by Green (2003) verifies
whether the variance of the error of each WAEMU country is identical in order to use the ordinary
least squares (OLS) covariance matrix for statistical inference. Similarly, it requires a fixed model
whose residuals are amenable to a modified Wald test to test for the presence of group
heteroscedasticity.

8. Contemporary autocorrelation test

Closely related to the Dynamic Least Squares (DOLS) logic of Stock and Et Watson (1993), this test
proposed by Pesaran (2003) shows that in the absence of error autocorrelation, the introduction of
the mean y and its lagged value into the model is sufficient to asymptotically filter out the effects
of the unobservable common component as soon as N tends to infinity. Thus, it corresponds to
a DF model augmented in the inter-individual dimension or CADF model. Indeed, we have HO: the
residuals are not linked by a reproduction process and H1: the residuals are linked by
a reproduction process. The application of all these procedures gave rise to the results reported
in in the table 3 respectively for the stationarity test and the four other tests (cointegration,
Hausman, heteroscedasticity and contemporary autocorrelation tests).

This table shows us that out of four models, only two of them, namely models 3 and 4, can be
estimated from a PCSE. This is because they are jointly affected by the problems of heteroscedas-
ticity and contemporaneous autocorrelation; allusion made to the significance of the statistics
associated with each of these tests at the 5% threshold. Therefore, our estimates will only focus on
models 3 and 4; where the Residual_ADF test attests that the stationary variables selected in these
two models are cointegrated.

8.1. Interpretations and discussions of the estimates
The econometric procedure followed in this work resulted in estimates that are reported in the
table 4:

These results are of good quality in two respects. Firstly, because their coefficients of determina-
tion (R-squared) are 64% for model 3 and 54% for model 4. In other words, the explanatory
variables of these models explain more than 50% of the economic activity of the WAEMU.
Secondly, the coefficient associated with the Wald statistic is significant in both models; proof
that there is at least one significant variable in these models. More specifically, the significant
variables in these models are TBE, TBE2, Indsym, Ouv, Tcpop, Tsp, TBS and TBS2. Furthermore, it
should be noted that two of our significant variables of interest have the expected signs, namely
TBE = —0.244<0 and TBE2 = 0.0019 > 0. This being the case, we can conclude that there is
a U-shaped relationship between financial inclusion and economic growth in the WAEMU zone.
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In other words, the relationship between bancarisation and growth is first decreasing and then
increasing. This relationship is robust, especially since the estimation by the generalized least
squares method (FGLS) with Bootstrap led to similar results, which confirm the theory of informa-
tion asymmetry (Akerlof, 1970) and go in the same direction as those obtained by Moore and
Craigwell (2003), Naceur and Et Samir (2007) and Pearce (2011) respectively for Barbados and
MENA. Indeed, these authors provide evidence that financial inclusion is a brake on economic
growth.

With respect to the UEMOA zone, these results assume that the increase in the number of
banked people induced by the policy of setting up banking institutions in the zone has not only
caused competition between them but also appealed to economic agents (households and firms)
with risky financing needs. This, by giving rise to the problem of information asymmetry (for
Zogning (2017) in sub-Saharan Africa, there are few or no alternative sources of information to
corroborate the information provided by companies applying for credit), has played a role that is
not favourable for growth. As a reminder, between 2014 and 2016, banks in the WAEMU showed
high risks of loan default. The increase in arrears reflects the high risk of moral hazard and adverse
selection faced by banks in the Union and reflects a low probability of repayment during the period.
This low probability of loan repayment, especially compared to that of banks in the EU area during
the same periods, partly accounts for the existence of moral hazard and adverse selection
phenomena that can bias banks’ decisions on credit supply. Aware of this bias, the WAEMU
Council of Ministers adopted the uniform law regulating the activity of credit information bureaus
at its session of 28 June 2013 for inclusion in the internal legal order of member states.

The objective of this law was the creation and operation of a credit information sharing system
between the countries of the Union in order to reduce information asymmetry, but it was in 2017
that this system became effective in the zone. On the other hand, they imply that bancarisation is
called upon to play a driving role in explaining growth in the WAEMU zone through job creation,
credit supply and poverty reduction. With regard to employment, it is expected that the expansion
of the banking landscape in the zone will offer young people, particularly those leaving training
schools, the possibility of exercising highly qualified functions within the system, and therefore of
being able to consume. With regard to credit, it should be noted that many producers rely on bank
financing to boost their activities, whether in agriculture in the broad sense, industry or services. In
addition, credit facilitates the acquisition of equipment and the adoption of technologies that can
make their production units more efficient and, for large enterprises, strengthen their participation
in global value chains. With regard to poverty, banks, as part of their social responsibility, are
obliged to build roads that promote multi-faceted exchanges between several agents. Also, they
transfer money or goods in kind to the target populations in the framework of programmes aimed
at improving the living conditions of the populations. These points of reflection at the factual level
are based, among others, on the fact that: (i) uses increased by CFAF 3,956.70 billion or 16.8% to
CFAF 27,535.8 billion at the end of December 2016 against CFAF 23,579.1 billion at the end of
December 2015, due to the increase in credits and other uses, especially investment securities; (ii)
as a proportion of GDP, the Union’s private credit increased from 28.5% in 2015 to 28.7% in 2016.
As for credit to the government, it remains low (11.0% of GDP against 8.3% of GDP in 2015); (iii) in
the WAEMU zone, the Decentralised Financial Systems (DFS) are organised into three categories,
namely mutual savings and credit institutions (MSCIs), associations and companies. However, in
recent years, they are also increasingly moving into mobile banking, e-money, quick money
transfer and microinsurance operations. The microfinance sector has evolved significantly over
the last decade. Indeed, even if the number of institutions carrying out the activity has decreased
due to the restructuring and reorganisation of the sector, from 1,052 in 2005 to 702 at the end of
2016, the level of activities has not stopped growing.

Page 11 of 18



Ndombi Avouba et al., Cogent Economics & Finance (2023), 11: 2158630 *1' Cogent —~economics & finance
https://doi.org/10.1080/23322039.2022.2158630

Table 1. Expected signs of explanatory variables

Variables Nature Symbols Signs
Real GDP per capita Explained variable Tcpibr

growth rate

Synthetic index of Control variable IndSym +
governance

Investment rate Control variable Inv +
Annual population Control variable Tcpop +
growth rate

Trade openness Control variable Ouv +
Foreign direct investment | Control variable Ride +
Gross primary school Control variable Tbsp +
enrolment rate

Strict banking rate Variable of interest TBS +
Extended banking rate Variable of interest TBE +
Overall demographic Variable of interest TGPSFd -/+

penetration rate of
financial services

Overall geographical Variable of interest TGPSFg -+
penetration rate of
financial services

Nominal interest rate on | Variable of interest TINd -/+
deposits

Nominal interest rate of | Variable of interest TINc -/+
loans

Source: Authors based on literature

Table 2. Correlation coefficient matrix

Tcpibr TBE TBE2 TINc TINc2 TINd TINd2
Tcpibr 1.00
TBE -0.114 1.00
TBE2 -0.164 0.975* 1.00
TINc -0.468* -0.012 0.113 1.00
TINc2 -0.434* -0.029 0.094 0.992* 1.00
TINd -0.201 0.518* 0.522* 0.555* 0.573* 1.00
TINd2 -0.208 0.513* 0.526* 0.582* 0.598* 0.993* 1.00
TGPSFd 0.137 0.414* 0.335* -0.131 -0.12 0.322* 0.329*
TGPSFd2 0.104 0.373* 0.333* -0.021 -0.021 0.285 0.298
TGPSFg 0.117 0.66* 0.623* -0.098 -0.094 0.477* 0.478*
TGPSFg2 0.088 0.478* 0.475* 0.062 0.057 0.389* 0.401*
TBS -0.021 0.861* 0.786* -0.23 -0.25 0.399* 0.393*
TBS2 -0.095 0.879* 0.828* -0.108 -0.125 0.466* 0.47*
Indsym 0.171 0.504* 0.348* -0.379* -0.351* 0.422 0.389*
Ouv 0.182 0.622* 0.646* 0.045 0.02 0.181 0.169
Tcpop -0.091 -0.383* -0.384* 0.279 0.303 -0.022 -0.012
Tbsp -0.225 0.866* 0.868* 0.179 0.139 0.438* 0.442*
Ride 0.022 -0.499* -0.517* 0.164 0.214 0.034 0.066

Source: Authors, based on data presented in Section 1.2.2
*significant at the 1% level
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Table 3. PCSE model pre-estimation test results

Modeél 1 Modeél 3 Modeél 4 Modél 5
Tests Stat Prob Stat Prob Stat Prob Stat Prob
Résiduel _ADF -3.22 | 0.0006* | -2.97 | 0.0015* | -2.23 0.012* -2.50 0.006*
Hausman 9.55 0.089 11.19 0.082 7.30 0.294 14.16 0.027*
Heteroscedasticity 190.41 0.000* | 155.59 0.00* 85.13 0.00* 206.20 0.00*
Contemporary -0.353 0.723 2.475 0.013* 2.447 0.014* | -0.118 0.905
autocorrelation

Source: Authors, based on Stata software
** significant at the 5% level.

Table 4. PCSE model estimation results

FGLS FGLS
(Bootstrapped) (Bootstrapped)
(3) (4) (3) (4)
Variables tepibr tcpibr tcpibr tcpibr
TBE —0.244*** —0.244%**
(0.0290) (0.0789)
TBE? 0.00190*** 0.00190**
(0.000299) (0.000846)
IndSym 3.615*** 1.909* 3.615*** 1.909
(1.017) (0.986) (1.295) (1.341)
Ouv 0.200*** 0.166*** 0.200*** 0.166**
(0.0413) (0.0519) (0.0648) (0.0824)
Tcpop —2.744%** —4,553%** —2.744%** —4,553%*
(0.510) (0.855) (0.612) (1.521)
Tbsp -0.0210 -0.0406** -0.0210 -0.0406
(0.0154) (0.0207) (0.0233) (0.0272)
Ride 0.146* 0.232** 0.146 0.232*
(0.0798) (0.107) (0.0973) (0.136)
TBS -0.519** -0.519
(0.217) (0.388)
TBS? 0.0101 0.0101
(0.00663) (0.0112)
Constant 17.19*** 23.94*** 23.94%**
(2.812) (4.567) (8.598)
Observations 40 40
R-squared 0.639 0.543 0.96 0.78
Wald chi2(7) 622.80* 65.00* 52.59* 22.66
Number of id 8 8
Number of 100 100
bootstrap
replications

Source: Auteurs d partir de stata

Standard errors in parentheses
***p <0.01, *p <005 *p<0.1
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9. Conclusion and policy implications

Since the crises of 1929 and 2008, successive governments in almost every country in the world
have made the pursuit of economic growth a priority. In this scheme, knowledge of the explana-
tory factors is necessary. Thus, apart from capital and labour, several factors are currently
determining growth. Among these is financial inclusion, whose relationship with growth is not
necessarily linear. In order to ascertain whether the relationship between financial inclusion and
growth is linear or not, we have placed this work in the wake of threshold effects. To test our
research hypothesis we used data from various sources (but concerning the same base) and
a PCSE model. In terms of theoretical literature, two views were put into perspective: the one
that advocates the existence of a positive relationship between financial inclusion and growth and
the one that refers to the existence of a negative relationship. As for the empirical literature, it
shows controversial works. In the sense that some lead to thresholds while others refute their
presence. After estimating two models, it emerges that there is a non-linear relationship between
the “use” dimension of financial inclusion and growth. Thus, the rate of bank penetration has
a non-linear U-shaped relationship with economic growth in the Union.

In view of this result, we suggest that public authorities should: (i) intensify the campaigns to open
accounts in local languages. This recommendation is based on the fact that in rural areas, for example,
many people are not familiar with the concept of accounts. In this respect, it would be appropriate to
organise mass awareness campaigns in their languages in order to help them better understand the
advantages of having an account, whether it is a bank account or not; (ii) promote the development of
online sales applications for goods and services. The idea here is to enable small producers in particular
to have access to a specific group of consumers throughout the sub-region. In practical terms, the IT
offices should help these producers to be alerted by SMS each time a request is made and to respond
as quickly as possible via a delivery system created for this purpose and (iii) pursue the dematerialisa-
tion of financial operations within public administrations. In this respect, it would be interesting, for
example, to use Orange Money to transfer money to vulnerable people as a form of public solidarity.

Finally, this paper paves the way for future research on: (i) a microeconomic component; in the sense
that the use of micro data can provide more information on the impact of access to non-conventional
financial services on household production, whether agricultural or not; (i) a similar treatment of the
subject, but taking into account the occurrence of the Covid pandemic19; (i) a similar treatment of the
subject, but taking into account the occurrence of the Covid pandemic;19 since taking this shock into
account can help stabilise the econometric model and, above all, to simulate and anticipate the
behaviour of these two economic variables, in the event that a similar event occurs in the future. This
would mean that a comparison should be made between the period before and after Covid19 to assess
the gap caused by containment, for example.
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