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Abstract: This article analyzes the effects of information and communication technologies on the level of banking inclusion
of populations in the West African Economic and Monetary Union (WAEMU). To this end, it is a contribution to the
exploration of new and innovative ways of solving the problem of banking exclusion of populations in an area where more
than half of the adult population remains excluded from the financial system in general. The theoretical frameworks used in
this research are those of the frontier theory of access possibilities and access barriers to financial services, and client selection
theory. A linear model based on panel data has been adopted in this article to analyze the empirical link between information
and communication technologies and the banking inclusion index of the populations in the Union over the period 2006-2016.
The model was estimated using the panel-corrected standard error method. The results show that the use of ATMs and the
Internet diffusion among the WAEMU population positively and significantly influence the level of banking inclusion of the
WAEMU population. The use of information and communication technologies by both the population and the banks is an
innovative way of improving the level of banking inclusion of the Union population. To improve banking inclusion in the
Union, the article encourages banks and the population to rely more on the use of these technologies.
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the WAEMU in 2017, according to the same source. This
observation on the banking sector, particularly in the Union,
shows that the situation regarding the banking inclusion of
the population remains problematic.

In the literature, this strong banking exclusion in the Union
can be explained at various levels. Imperfections in the
banking market, which are rooted in information
asymmetries [3, 4] and poor quality of institutions [5, 6], are
generally put forward as causes. A reduction in these banking
market imperfections therefore contributes favourably to
reducing the level of banking exclusion of populations in the
WAEMU.

Irrespective of these sources of banking exclusion of
populations, the customer selection theory explains that some

1. Introduction

In the West African Economic and Monetary Union
(WAEMU '), financial development policies have always
accompanied the financial system [1], with a view to
enabling it to play its full role in the economies of the Union.
However, despite these policies, the financial sector in
WAEMU remains less inclusive. It is essentially limited to
the banking sector’. Moreover, in the Union in 2017, 83% of
the adult population remained unbanked in the strict sense of
the banking rate [2]. In a broad sense, 64.10% of the adult
population remained excluded from the financial system in

1 The WAEMU includes eight West African countries, which are: Benin, Burkina

Faso, Cote D’Ivoire, Guinea-Bissau, Mali, Niger, Senegal and Togo.

2 99.71% of all credit in the Union's financial system in 2015 was provided by
banks. This value was calculated by the author on the basis of statistics from the
Central Bank of West African States (CBWAS), 2019.

individuals may be excluded from banking services because of
certain characteristics that are particular to them [7]. These
include their remoteness from banking service points. In the
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WAEMU in 2017, 25% of adults without an account with a
financial institution cited distance as the cause [8]. Innovative
use of information and communication technologies (ICTs) by
both banks and the population in the exercise of the bank-
client relationship is likely to counter this problem of exclusion
of the population from the banking system due to distance.
ICTs are a real means of reducing time and space in the
exercise of the banking profession [9, 10]. They offer banks
the possibility of interacting with their customers more and
more rapidly over time and further and further away in space
in the exercise of their banking activities.

Part of the population may also be excluded from banking
services because of insufficient supply of banking services on
the banking side or insufficient demand for banking services
on the population side [11]. This lack of supply of or demand
for banking services depends in part on the production
technology used by banks to provide banking services to
people or the technology used by people to access banking
services [11]. ICTs can also be used by banks as a stand-
alone factor or incorporated into conventional factors of
production (labor and capital) to improve the level of supply
of banking services to populations. In this sense, the use of
ICTs by banks is likely to have an impact on the banking
exclusion of the population, which is due to the insufficient
supply of banking services to the population.

From a theoretical point of view, it appears that the use of
ICTs both by banks in the exercise of their business and by
the population in their relations with banks can contribute to
improving the level of banking inclusion of the population. In

order to compare this theoretical view with empirical
evidence in the WAEMU, this research asks the question:
What are the effects of ICTs on the banking inclusion of
populations in the WAEMU? The objective of the research is
to analyze the effects of ICTs on the banking inclusion of
populations in the Union. This research aims to contribute to
the exploration of new solutions to improve the level of
banking inclusion of populations in particular in the
WAEMU and in developing countries in general. This
research is based on the premise that ICTs significantly
improve the level of banking inclusion of populations in the
WAEMU.

The continuation of the research presents in a second
section some stylized facts on the theme. A third section
presents the literature review. The fourth and the fifth
sections present respectively the analysis method and the
results and discussions of the research. The last section is
devoted to the conclusion and implications of the research.

2. Stylized Facts on the Use of ICTs for
Banking Inclusion in WAEMU

ICTs have given rise to new financial institutions such as
Fin Tech and mobile money establishments. In the WAEMU
in particular, they are increasingly solicited by mobile phone
operators to offer innovative financial services to populations.
The following figure illustrates the evolution of mobile
money in the Union over the period 2013-2016.
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Figure 1. Situation of mobile money by country in the WAEMU.

Note: BEN=Benin, BFA=Burkina Faso, CIV=Cote D’Ivoire, GNB=Guinea-Bissau, MLI=Mali, NER=Niger, SEN=Senegal, TGO=Togo.

Source: Author using data from Word Economic Outlook [WEO], 2018.

Figure 1-(a) shows that the number of active mobile
money accounts per 1,000 inhabitants will increase steadily
from 2013 to 2016 in most WAEMU countries. Figure 1-(b)
shows that, during the four reference years, the volume of
transactions as a percentage of GDP through mobile money is
also increasing steadily in all WAEMU countries. Burkina
Faso, Cote d'Ivoire and Mali remain, during this period, the
countries where this technology was most used for monetary
transactions. The advent of mobile money in the WAEMU
contributed 19.5% to the improvement in the overall rate of

use of financial services in 2017 [2].

For the population, the sustainability and strengthening of
mobile money is therefore to be hoped for. However, mobile
money can be considered a threat by traditional banks. In fact,
the largest telephone operator (Orange), which provided
mobile money services in cooperation with banks in the
WAEMU, set itself up in 2019 as an "electronic money
institution". It will therefore compete directly with traditional
banks in offering payment services to the population.

In order to face competition from these new players in the
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financial sector in general, traditional banks are forced to
digitize banking services to the population. At present in the
Union, they are improving the level of their automated public
banking services by installing and operating automatic teller
machines (ATMs). They are also engaged in offering mobile

banking services to the public through mobile banking. These
banking technologies are gradually spreading within the
Union banking sector. The following figure shows the level
of ATM penetration in the Union over the period 2010-2016.
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Figure 2. Situation of ATMs by country in WAEMU.

Over the period under review, the number of ATMs per 1
000 km2 (Figure 2-(a)) and the number of ATMs per 1 000
inhabitants (Figure 2-(b)) have been steadily increasing in all
Union countries. Populations are making greater use of them
to access banking services. The percentage of respondents
having an account with a bank or other financial institution
and generally reporting that they obtain cash from their
account at an ATM increased in 2014 (19.32%) compared to
2011 (5.15%) in the Union [8]. The use of this technology by
banks can be a means of improving their accessibility to the
public.

Mobile banking is also a reality in the WAEMU. Its advent
is recent in the Union. Unlike ATMs, mobile banking allows
banks to offer online banking services to people wherever
they are, provided they have access to the Internet. People
can access these online services through a mobile banking
application, which can be downloaded online from the
Google Play Store or the App Store and installed on a
computer, tablet or mobile phone. Banks are thus able to send
their service offerings to certain populations that are far from
banking service points. The major constraint to the use of this
banking technology remains, however, the low diffusion of
the Internet in the WAEMU. According to International
Telecommunication Union (ITU) statistics of 2018, only 18
out of 100 people at most used the Internet in the Union in
2017.

The stylized facts show that people use ICTs to access
banking services in the Union. It also shows that banks are
using ICTs to provide banking services to the population. The
next step in this research is to see whether this use of ICTs by
both banks and populations in the exercise of the bank-client
relationship is likely to have a positive impact on the banking
inclusion capacity of populations in the WAEMU.

3. Literature Review

At the theoretical level, the research is based on the

frontier theory of access possibilities and access barriers to
financial services [11] and on the customer selection theory
[7]. These two theories link ICTs and the financial inclusion
of populations in general and banks in particular.

On the supply side, part of the population may be excluded
from the financial system because of a shortage of financial
services, which is itself a result of the borderline limitation
on access [11]. A set of explanatory factors behind the access
frontier can be mobilized. On the one hand, there are factors
that are the responsibility of the financial system itself, such
as the production technology it uses, the quality of
management and investment decisions of financial
institutions, and the production costs of financial institutions
(fixed costs of facilities and transaction costs of financial
services). On the other hand, there are state variables such as
systemic risk in general, financial regulation and
macroeconomic fundamentals.

On the demand side of the financial services market, part
of the population may also be excluded from the financial
system either voluntarily or involuntarily through a limitation
or borderline of access. This demand frontier may result from
economic or non-economic factors, which can be grouped
into variables specific to the individual who is excluded and
state variables. In terms of variables specific to the individual,
there is the price of financial services, the level of his or her
income, literacy level, culture, religion. In terms of state
variables, there is the size of the financial market, other
macroeconomic fundamentals, the distribution of per capita
income, available technology, the environment and physical
infrastructure (especially financial).

In the face of financial exclusion due to the existence of a
frontier of access opportunities, both on the supply and
demand side, the solution is to push the frontier. One of the
ways of pushing back a frontier of production possibilities is
the adoption and use of a new technology. For example, the
intensive use of ICTs in the financial sector is likely to push
the frontier of access to financial services. Therefore, ICTs
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are likely to improve the level of inclusiveness of the
financial system.

In terms of barrier theory, it explains financial exclusion
not because there is an insufficient supply of financial
services or a low demand for financial services, but rather
because there are a number of barriers that prevent people
from accessing financial services. These are mainly financial,
physical and eligibility barriers. The financial and eligibility
barriers include the conditions for opening and managing
deposit accounts as well as all the documents to be provided
when opening such accounts. The physical barrier refers to
the distance a customer must travel to access a financial
counter. It is also mention it as a source of financial exclusion
of populations [7].

The use of ICTs by populations and the financial system
helps to partially overcome access barriers, especially
physical ones. Indeed, ICTs are a real means of reducing time
and space [9, 10]. For example, ICTs enable the financial
system to reduce the distance that customers have to travel by
offering mobile, online and ATM-based financial services.
This is likely to improve access to financial services for the
population and therefore improve the inclusiveness of the
financial system in general.

In the empirical literature, several factors are cited as

determinants of the level of financial inclusion of populations.

These include economic factors (per capita income of
populations), non-economic factors (financial education of
populations, cultural and religious barriers, quality of
information) and institutional factors outside the financial
system (quality of institutions). This research recognizes the
importance of all these factors in explaining the level of
financial inclusion of populations. It chooses to dispense with
empirical analyses that have focused on these determinants to
focus on the analysis of the effects of ICTs on people's level
of financial inclusion.

Thus, this research refers to a few authors who have
already analyzed the link between ICTs and the banking
inclusion of populations. However, it should be noted that
there is much more discussion in the empirical literature
about the link between ICTs and financial inclusion in
general. Nevertheless, it should also be noted that the
banking system is generally the gateway to other forms of
financial services [12]. To this end, "banking inclusion or
exclusion" is often used by analogy to "financial inclusion or
exclusion", according to the author. This analogy can be used
to assimilate the findings of research that has used either of
these two ICT-related concepts. This research restricts the
analysis only to the level of banks for the reason that,
currently in the Union, among financial institutions, only
banks offer services to the population in an automated or
online way through ATMs and mobile banking respectively.

Among the empirical studies to which this research refers,
there is that of [13]. These authors used a sample of African
countries to assess the effects of mobile phone penetration on
financial inclusion. Their period of analysis runs from 2000
to 2007. Their results show that mobile phone development is
strongly and positively correlated with financial inclusion.

[14] found a positive and significant effect of ATMs on the
level of financial inclusion in a sample of 31 UNCTAD
countries.

[15] carried out an empirical analysis of the role of ICT
infrastructure on financial inclusion in India over the period
1995-2013. Their results indicate that ICT infrastructure such
as telephone lines, mobile phones and internet use are
positively associated with the level of financial inclusion.
These findings lead the authors to argue that connectivity and
information play an important role in financial inclusion in
India. [16] analyzed the impact of mobile banking on
financial inclusion in Zimbabwe. The authors adopted a
qualitative research methodology that involved a survey in
Masvingo province in Zimbabwe. Their findings reveal that
low-income people are more likely to adopt mobile banking
because it is easily accessible, convenient, cheaper, secure
and easy to use. Given that it is low-income people who are
most excluded from the financial system, their research
findings also show that ICTs are an important means of
financial inclusion in Zimbabwe. [17] argues through a
number of tests that ICTs are a tool that urban populations
use to access financial services in India. In Nigeria, [18] find
that people's use of the Internet is a determinant of financial
inclusion over the period 1990-2016.

Thus, all the above empirical research seems to be
unanimous on the ability of ICTs to improve the level of
inclusion of a banking system that uses them. Nevertheless,
they view financial inclusion as a one-dimensional
phenomenon, which is rather debatable according to some
authors [19, 20]. While adopting a multidimensional
approach to the phenomenon of banking inclusion, the
empirical component of this research will highlight the
empirical link between the use of ICTs in the WAEMU and
the degree of inclusion of populations in its banking system.

4. Method of Analysis
4.1. Econometric Model

Referring to the work of [21, 15, 22], the research adopts a
linear model to analyze the effects of ICTs on the level of
banking inclusion of populations in the WAEMU. The
econometric model readapted by [21] to analyze the
relationship between ICTs and the banking inclusion of
populations is as follows:

IFlie = XieB + Ziey + €;¢ (1

In this model, IFI denotes the banking inclusion index of
the populations, X is the vector of variables of interest
representing ICT, Z represents the vector of control variables
and the € error term. i and t represent the individual and time
dimensions of the model, respectively.

4.1.1. Definition of the Dependent Variable of the Model
The model's dependent variable is the banking inclusion of
populations (IFI). The research uses a composite index to
measure the level of banking inclusion of populations in the
Union as the dependent variable. It is calculated in
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accordance with Sarma’s methodology [12]. According to
this author, a financial system is inclusive only when
financial services are available and accessible to the
populations and when these same populations actually use
financial services. The author combines three dimensions of
banking inclusion of populations in the calculation of the
composite index. The first dimension relates to the
"penetration or accessibility" dimension of banking services
to populations. The number of bank deposit accounts per
1,000 adult persons is used as an indicator of this dimension.
The second dimension relates to the dimension of availability
of banking services to the population. The number of bank
branches per 100,000 adults is used as an indicator for this
dimension. The third dimension relates to the dimension of
actual use of banking services by the population. The
volumes of credit to the private sector and private sector
deposits as a proportion of GDP is used as an indicator of this
dimension.

4.1.2. Definition of the Independent Variables of the Model

The independent variables of the model are the variables
of interest and the control variables. The variables
representing ICT are the variables of interest in the model.
Two variables of interest are used in this research. They come
from previous work [23, 21, 15, 24]. These are the number of
ATMs per 1,000 km2 (denoted ATM in the model) and the
number of Internet users per 100 inhabitants (denoted INT in
the model). The variables of interest, as a whole, are assumed
to positively influence the level of banking inclusion of the
populations in the Union.

The control variables are a set of variables, apart from the
variables of interest, that are likely to influence the level of
inclusion of a financial system. They include variables of
different kinds. They are chosen in this research according to
their relevance in explaining the level of banking inclusion of
populations and also according to the availability of data.

This research includes in this list of wvariables, a
demographic variable captured by population density (PD).
The most densely populated areas are more likely to be
served by banks because they have a better chance of
profitability for banks [25]. Since banking presence is a

source of banking inclusion of populations, a positive
relationship between population density and the level of
banking inclusion of populations can be inferred by ricochet.
This variable was used by [21, 26] in their explanation of the
level of financial inclusion.

The control variables also include a macroeconomic
variable captured by the level of GDP per capita. It is used to
analyze the effect of economic development on the banking
inclusion of populations. This variable was also used by [21].
A positive sign is expected between it and the level of
banking inclusion of populations. An institutional variable is
likewise taken into account in the control variables. This is
the quality of institutions (noted INST in the model). It is
captured by the inverse of the index obtained from the
average of the political law index and the civil liberties index.
It is assumed to have a positive effect on the level of banking
inclusion of populations in accordance with North's neo-
institutional theory, which positively relates the quality of
institutions to economic performance in general.

Two final variables to be included in the list of control
variables concern the banks' cost of operations (COE) and the
average weighted average bank lending rates (WAR) applied
to loans to individuals and to those of private non-financial
firms. Bank operating costs are measured by the ratio of
banks' general expenses to their total balance sheet. Bank
operating costs are expected to have a negative impact on the
level of banking inclusion of the population because they are
a constraint on the production of banking services to the
population. The sign between the banks' lending interest rate
and the level of banking inclusion of the population is
undetermined. A fall in the lending interest rate stimulates the
demand for banking services while a rise is likely to
stimulate the supply of banking services. On both sides, this
action is likely to have a positive effect on the level of
banking inclusion of the population.

The final model to be estimated is written as follows,
taking into account all the above-mentioned variables
(interest and control variables):

IFly = Bo + B1GAB;¢ + B2INTie + B3GDPye + BuINSTie + BsCOE + BsWAR; + B7PDie + €31 2

4.2. Presentation of Analysis Data

The data on the Internet come from the International
Telecommunication Union database. For the rest of the
variables in model (2), the data come from the statistics of
the BCEAO, the World Bank and Freedom House. The
analysis period is from 2006 to 2016. This choice is guided
by the availability of data, particularly those relating to the
number of bank accounts. The panel selected is a non-
cylinder panel due to the fact that ATMs data are not
available before 2010.

4.3. Presentation of the Model Estimation Method

Preliminary tests were conducted on the sample data.
These tests are mainly the stationarity test of the variables

and the autocorrelation test between the variables of the
model. The results of these tests showed that some of the
model variables are level stationary (bank inclusion index
of populations, bank operating costs and ATMs density)
while the others are first difference stationary. The order of
stationarity of the variables is taken into account to avoid
the risk of spurious regression. The results of the
autocorrelation tests showed that some of the explanatory
variables in the model are correlated with each other. Their
simultaneous use in model estimation could lead to biased
estimators, if the estimator used is not able to account for
this autocorrelation.

In this research, the sample size used is small and also
has the peculiarity that the individual dimension of the
data is not worth at least twice their time dimension.
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Given these characteristics of the sample and the fact that
certain explanatory variables are correlated with each
other, this research uses the Panel Corrected Standard
Errors (PCSE) estimator. The PCSE is one of the most
appropriate estimators for estimating the model with such
data [27].

5. Results and Interpretations

5.1. Descriptive Data Analysis

After calculation by the author, the values of the banking
inclusion index over the period 2006-2016 for all WAEMU
countries are presented in the following figure 3:
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Figure 3. Evolution of the banking inclusion index of populations in WAEMU.

This index evolves on a scale of 0 to 1. The minimum
value of "0" is synonymous with total exclusion from
banking for the population and the maximum value of "1" is
synonymous with a banking system that is totally inclusive
for the population. Over the 2006-2016 period, the level of
banking inclusion of the populations in WAEMU countries
remained low in comparison with the index values, which are

closer to "0" than to "1". However, it can be seen from the
figure that the level of banking inclusion of the populations
in each of the countries of the Union is improving, even if the
pace of improvement is slow.

The descriptive statistics of the model's variables are
presented in Table 1. They are deliberately reduced for the
three variables of interest.

Table 1. Descriptive statistics of the data for the variables of interest in the sample.

Variables Average Standard Error Minimum Maximum
IF1 0,128 0,0494 0,019 0,242
Internet 5,456 5,733 0,294 26,527
ATMs density 1,476 1,211 0,038 4,684

Source: Author's estimate.

These statistics show that the average level of the banking
inclusion index of the populations in the Union is 0.128.
Consequently, it is low overall over the period 2006-2016.
The maximum value of this index in the Union over the
analysis period is 0.387. In the Union, on average, 5 out of
every 100 people surveyed over the period 2006-2016 use the
Internet. Over the same analysis period, the number of
internet users per 100 persons hardly exceeded 27. It should
be recalled that the internet is the medium used by mobile
banking. Thus, this state of affairs regarding the spread of the
Internet in the Union is not such as to support the spread of
the use of mobile banking among the general public. In the
WAEMU, there will be on average about 1 ATM in every
1,000 km® of space over the 2010-2016 period. At most, there
can only be a maximum of 4 ATMs for every 1,000 km” in
the Union.

5.2. Results of the Estimation of the Model

The following table presents the results of the estimation
of the research model.

Table 2. Estimation results of the research model.

PCSE estimator

Banking inclusion of populations  Coefficients Z-statistics
AMTs density 0.0132%** 2.94
Internet 0.0019** 227
GDP per capita 0.0128*** 6.88
Institution quality -0.0046 -0.11
Bank operating costs -1.072* -1.91
Bank lending rates 0.0074** 2.23
Population density 0.0018 1.24
Rho statistic 0.6815

Wald test Prob > Chi2=0.0000
Adjusted R? 0.9346

*H% % and * denote the significance of the coefficients at 1%, 5% and 10%
respectively.
Source: Author's estimate based on data from the analysis.

In Table 2, the values of the adjusted’ R* and Wald statistic

3 Calculated by the author based on the following formula Adjusted R =1 —

(1-R?» 7:;1, where n=number of observations and K=number of explanatory

variables in the model.
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show that the model is generally well-fitted. The relatively
high Rho value shows that the incorporation of the
autocorrelation correction in the model is not negligible. It
therefore appears that the results are statistically valid and
can be interpreted. The coefficients associated with the
explanatory variables respectively represent the marginal
effect of each of them on the level of banking inclusion of the
populations in the Union.

The results show that the number of ATMs per 1,000 km2
positively and significantly influences the level of banking
inclusion of the populations in the WAEMU over the analysis
period. These results also show that the relationship between
the number of Internet users and the level of banking
inclusion of the populations is positive and significant in the
Union.

The significant and positive relationship between the
spatial distribution of ATMs and the level of banking
inclusion of the populations in the WAEMU over the analysis
period indicates that an increase in the number of ATMs
followed by a better geographical distribution of these ATMs
improves the level of banking inclusion of the populations in
the Union. ATMs allow banks to expand their banking
network to be physically more accessible to populations in
locations where the presence of a bank branch might not be
considered profitable for a bank. Stylized facts show that
people are increasingly using ATMs for their banking
transactions. Thus, banks can use them to effectively improve
their level of banking services to the population. This result
between the use of ATMs and the level of banking inclusion
of populations in the Union is consistent with that of [14].
This author finds that, in a sample of OECD countries, the
use of ATMs improves the level of financial inclusion of the
population. He also corroborates the research findings of [28]
who find that financial innovations (internet banking, use of
ATMs and mobile phones) improve the financial depth of
commercial banks in Kenya.

This research finds that an increase in the number of
internet users in the Union significantly improves the level of
banking inclusion of populations. This finding is consistent
with those of [15, 18]. These authors concluded in their
research that people's use of the internet improved the level
of financial inclusion of people in India and Nigeria
respectively. This finding of the positive and significant
effect of internet use on the banking inclusion of populations
suggests that the process of mobile banking currently
underway in the Union will improve the level of banking
inclusion of populations in the Union.

The results corroborate the research findings which
conclude that there are positive and significant effects of the
use of ICT by banks and populations on the level of banking
inclusion of populations. The hypothesis of the present
research that ICTs significantly improve the level of banking
inclusion of the populations in the WAEMU is confirmed
with respect to the results of the model estimation.

Apart from technological variables, the influence of other
variables on the level of banking inclusion of the populations
in the WAEMU was analyzed in this research. The results

show that the increase in the level of real gross domestic
product per capita significantly improves the level of banking
inclusion of the populations in the Union. The mechanism
being that the higher the income of the populations becomes,
the more some of them tend to turn to banks to save the
unconsumed fraction of it. It should be mentioned that the
level of income of the population plays a major role in the
banking inclusion of the population in the Union. Indeed,
around 59% of adults surveyed in 2017 in the Union say they
do not have an account with a financial institution in general
due to insufficient income [8].

The research results also show that a decrease in banks'
operating costs significantly improves the level of banking
inclusion of populations. In any production process, the
related overall cost is a production constraint and therefore
influences the overall production level of a given production
unit. At the level of the banking sector, its reduction gives
banks the opportunity to improve their accessibility to the
population by enlarging the banking network, on the one
hand. On the other hand, its reduction may make it possible
to improve the availability of banking services to the
population by lowering the cost of these services or by
diversifying the offers of banking services to the population.

The negative relationship that emerges in this research
between the cost of operating banks and their level of
inclusion could also serve as an indirect channel for ICTs to
have a positive impact on the level of banking inclusion of
populations. Indeed, the use of ICTs by banks is likely to
reduce their transaction costs [29-31]. However, this indirect
relationship between banks' use of ICTs and their level of
inclusion is not taken for granted in this research because it
has not been the subject of empirical analysis.

Furthermore, it is important to note that the results show
that an increase in the lending interest rate of banks in the
Union leads to an improvement in the level of banking
inclusion of the population. Indeed, an increase in the lending
interest rate, as long as it remains below the equilibrium
interest rate threshold for the banks' portfolio, will stimulate
the supply of bank credit to the population. In a banking
system with credit rationing, this additional supply of bank
credit to the population will meet a demand for banking
services on the part of the population. The end result is that
the level of use of banking services by the population will
improve.

6. Conclusion and Implications

The objective of the research was to analyze the effects of
ICTs on the level of banking inclusion of populations in the
WAEMU. The contribution of the research was part of the
exploration of new avenues through which the level of
banking inclusion of populations in the WAEMU could be
improved.

The research adopted a linear panel data model for the
empirical analysis of the relationship between ICTs and the
level of banking inclusion of the populations. The model
was estimated over the period 2006-2016. The panel-
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corrected standard error estimator was used for its
estimation. The results showed that the spread of the
Internet among the population and the evolution of the
number of automated teller machines (ATMs) have a
positive and significant influence on the level of banking
inclusion of the population in the WAEMU. The research
hypothesis was confirmed.

These results show that the research objective has been
achieved. This research shows that the offer of mobile and
automated banking services respectively through mobile
banking and ATMs is a good way to improve the level of
banking inclusion of the populations in the WAEMU.

To this end, the research suggests to the populations in the
Union the adoption and use of ICTs to access mobile and
automated banking services because this new mechanism
offers them more chance and ease to get banked. It suggests
that the political authorities in the various Union Member
States should work towards making the Internet more widely
available to the public. As the Internet is the main medium
for mobile banking, its widespread distribution among the
population gives them more motivation to adopt and use
mobile banking. It also suggests that banks in the Union
should continue to further adapt the offer of banking services
through ATMs and mobile banking with a view to improving

the level of banking inclusion of the populations in the Union.
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