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Abstract

This study examines whether due to the influence of the penetration of financial
intermediaries in WAEMU, the characteristics of individuals who hold mobile money
accounts solely are comparable to those of individuals who hold formal bank accounts
solely or both types of accounts concurrently. Using the Heckman probit model and
the multinomial probit model, the results are similar in regard to those who use formal
accounts solely and those who use both types of accounts. The study recommends
encouraging intense sensitization of adults aged 25-64 on the use of mobile money, a
rise in the levels of individual income, the introduction of incentives in the education
system, and greater penetration of mobile payment services.

Key words: Financial inclusion; Mobile money; Financial institutions; Heckman probit
model; WAEMU.

JEL Classification: C33, C34, C35, G21, R10.



1. Introduction

Two decades after the discovery and the condemnation of the policy of financial
repression, another hindrance to financial intermediation was detected, that of
blocking various segments of the population from accessing formal banking services.
This inadequacy, termed as “financial exclusion’, was, according to Anderloni et al
(2008), borrowing from the designation given by Leyshon and Thrift (1993). This
appellation was first used by geographers in 1993 while studying the denial of physical
access to bank services following the closure of bank branches.

In 2011, the total adult population in the world was estimated at five billion, and
2.5 billion of these adults were holders of bank accounts, whereas 2.5 billion were
unbanked. The exclusion of this large number of people from financial services in
the world would be explained through impediments such as the high and prohibitive
costs of maintaining sufficient numbers of bank branches in unbanked rural areas
and the incapacity of the poor to maintain the requisite minimum balance and pay
the regular bank charges for standard bank accounts (Aron, 2017).

Nevertheless, due to the contribution to financial inclusion’ in terms of the fight
against poverty and to attain greater and more inclusive growth, the latter has become,
since the beginning of the second decade of the 21st century, one of the pillars of
the international development agenda (Banque de France, 2014). Consequently,
most world economies began integrating actions geared towards reducing financial
exclusion in their development strategies. Thus, between 2011 and 2014, 700 million
adults became holders of bank accounts, whereas the number of the unbanked
dropped by 20% to only two billion. This increase in the level of financial inclusion in
the world was possible, according to Demirguc-Kunt et al (2015), thanks to an increase
in access to official accounts by 13 percentage points in developing countries and to
innovations in the technology sector, particularly in mobile money, which helped to
rapidly grow access to formal banking services in sub-Saharan Africa.

With the aim of allowing for a larger segment of the unbanked to access financial
services, the mobile phone became more widely used in sub-Saharan Africa as a
support for spreading financial services beyond the limits of bank branches. Mobile
financial services were first used in Kenya in 2007 through the M-Pesa platform (M for
“mobile’, Pesa for“money”in Kiswahili) by the Safaricom mobile telephony company.

To improve the level of access to financial services in West African Economic and
Monetary Union (WAEMU) countries, the Central Bank (CBWAS?) common to member
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states initiated a vast programme of financial inclusion from 1999 that included mobile
money as from 2009. However, until 2014, the rate of adults holding a bank account
in WAEMU was among the lowest in sub-Saharan Africa. Indeed, in undertaking a
comparison between the rate of penetration of bank accounts in WAEMU countries and
those of four reference countries in East Africa that had adopted the mobile money
platform earlier or at the same time as WAEMU countries, namely, Kenya in 2007,
Tanzania in 2008, Uganda in 2009 and Somalia in 2009, a wide gap was observed. In
2014, whereas WAEMU countries represented an average bank account penetration
rate of close to 16%, the reference countries represented an average rate of close to
50%. At the same time, the rate of adults with access to a mobile money account was
still quite low in WAEMU countries as compared to the four reference countries, or
almost 7% for WAEMU against close to 41% for the reference countries. Furthermore,
in 2014, out of all the countries of the union, the highest percentage of adults who
held a mobile money account was close to 24% in Ivory Coast; or less than a quarter
of the people aged 15 and above. Moreover, apart from lvory Coast and Mali with rates
of close to 12%, the other countries in the union represented a rate much lower than
10%. Thus, the statistics demonstrate that despite a steady increase in mobile money
in WAEMU from its inception in 2009 to 2014, its adoption was only undertaken by a
small segment of the adult population within union countries.

In regard to the low penetration of mobile money accounts in WAEMU countries,
an exploration of the determinants of the choice of accounts seems necessary to
help increase the level of usage of mobile money. However, given that each financial
service goes together with the existence of financial intermediaries, and given that
individual choices of financial services could be influenced by the existence of
financial intermediaries, examining individual characteristics independently of the
penetration of financial intermediaries could carry a bias. Equally, given that mobile
money exists in tandem with formal financial services, an examination that isolates
the profile of users would not be exhaustive due to ignoring the characteristics of users
of formal financial services. Thus, the following questions are raised in this study: Is
the use of mobile money accounts determined by characteristics that are specific to
individuals and by the penetration of financial intermediaries in WAEMU countries?
Are individual characteristics of WAEMU populations that determine the use of mobile
money accounts solely different from those of the users of formal financial accounts
solely or both types of accounts when the influence of financial intermediaries is
taken into account?

The overall objective of this study is to identify, under the influence of the penetration
of financial intermediaries, the individual characteristics which determine the use of
mobile money accounts in WAEMU as compared to the use of official accounts so as
to formulate recommendations for wider financial inclusion. More specifically, the
objectives of the study are to 1) identify the social categories that use mobile money
accounts as compared to those who only use official bank accounts and to those who
would use both types of accounts at the same time; 2) understand the effect of the
penetration of financial intermediaries on the use of mobile money accounts only,
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compared to the sole use of official bank accounts and that of both types of accounts
at the same time; and 3) suggest recommendations that are favourable to increasing
the level of usage of mobile money.

To attain the objectives of this study, four hypotheses are empirically tested. The
first suggests that a wider use of mobile money services solely is associated with
the most vulnerable segments of the population. The second suggests that a wider
use of formal services solely is associated with the least vulnerable segments of the
population. The third suggests that a wider use of mobile money while still retaining
the two types of accounts is associated with the profile of segments of the population
that are less vulnerable. The fourth suggests that the use of mobile money services
as well as formal financial services is higher with a higher availability of financial
intermediaries.

The empirical verification of the hypotheses of this study is derived from a
simultaneous estimation of data at the individual level, and of data aggregated
with the help of a multi-level approach and through the Heckman (1979) two-step
procedure. The results show that whether people use formal financial services or
mobile phone-based services, or both, the use of mobile money is higher for men,
older people, people within the quintile of the high-income earners, the most highly
educated people, and those that have the easiest access to mobile payment agencies.

It is important to note that an examination of the determinants of financial
inclusion has inspired several studies in economic literature over the past few years.
These studies generally focus on the identification of either individual characteristics
or country characteristics linked to the use of formal financial services. However, few
studies have attempted to undertake an evaluation of these characteristics combined
with the influence of country characteristics. The current study, therefore, brings
an empirical contribution to economic research by using a multi-level analysis that
allows for the determination of individual characteristics of users of mobile financial
services by taking into account the simultaneous influence of the penetration of
financial intermediaries. The empirical method used distinguishes this study from
those already carried out, in the sense that previous studies only examined individual
characteristics (see Klapper and Singer, 2015; Soumaré et al, 2016) or in a manner
that separates individual characteristics from aggregated characteristics (see Allen
etal, 2016).

The rest of the study is organized as follows: Section 2 presents the literature
review, which explains, on the one hand, the place of mobile money as a financial
innovation in terms of the achievement of financial inclusion and, on the other
hand, a summary of the stylized facts on the evolution of mobile money and formal
financial services in WAEMU as compared to some East African countries. Section 3
details the models used to identify the socioeconomic characteristics linked to the
use of mobile money services. Section 4 presents the variables and data sources,
descriptive analyses of the variables, and the research findings. Section 5 gives the
conclusion and the policy recommendations.



2. Literature review

The concept of innovation, placed in an economic context since the foundational studies
of Schumpeter, constitutes a key element that draws economic development through a
dynamic process by which new technology replaces the old (Tanaka et al, 2005). Besides,
in relating innovation to firms, it is suggested that firms innovate in order to improve
their performance, by increasing demand or by reducing costs. When it comes to the
innovation of processes that lead to productivity gains, the firm benefits from a cost
advantage against its competition and obtains a better profit margin. When it comes to
product innovation, a firm could obtain a competitive advantage through launching a
new product, which would allow it to grow the demand and its profit margin.

The concept of financial innovation, by basing itself on that of innovation in economic
methods, is defined as the action of creating and diffusing new financial instruments as
well as technologies, institutions and financial markets (Tufano, 2003). This definition is
considered by Hunt et al (2009) as a narrow view. Thus, according to Hunt et al (2009),
financial innovation covers inventions that allow for new platforms of payment to work.
This considers characteristics such as the electronic banking and finance data, electronic
communication, and the settlement of transactions and their security solutions. They
could also include improvement in existing systems such as improved technologies
for automated teller machines and automatic clearing houses or mobile payment.
However, according to Gubler (2011), financial innovation should be understood as a
process of change, not only in the type and the variety of available financial products,
but also change in financial intermediaries and markets themselves. Besides, according
to Merton (1995), financial innovations, seen more from the physiological than the
pathological point of view, are forces that drive the global system towards its objective
of higher economic efficiency. Specifically, innovations that produce by-products could
improve effectiveness by expanding the possibilities of risk sharing, reducing transaction
costs and also lowering asymmetrical information and agency costs.

Mobile financial services as an innovation that is
favourable towards financial inclusion

Because of its higher versatility, the mobile telephone has been used as a tool that
simplifies financial services and improve their access to a growing number of the
unbanked. The capacity of mobile finances to constitute an instrument which allows

4
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for the integration of a higher number of the unbanked is the subject of several articles
in literature. Most of these studies are preoccupied with the question of adoption of
mobile financial services (mobile money or mobile banking?).

The detection of factors that are likely to favour an increase in the levels of financial
inclusion through mobile banking services has been the focus of research in various
analyses.The publication by Siddik et al (2014), by exploring, in the context of Bangladesh,
the factors which influence the behavioural intention to adopt (or continue to use)
mobile banking services, reveals through Structural Equation Modelling (SEM) that the
perceived financial cost, risk and the subjective standard, are key factors. In the same
manner, Shaikh and Karjaluoto (2015), by effecting an analysis and a synthesis of existing
studies on the adoption of mobile banking, highlight the fact that compatibility (with the
lifestyle and the device), the perceived use and attitude are the most important factors
of the intention to adopt mobile banking services in developed as well as developing
countries. Furthermore, Asfaw (2015), in an attempt to identify the main challenges
and opportunities for the development of mobile banking services in Ethiopia, found
through a method of exploratory research that an increase in the penetration rate of
the mobile telephone was one of the most important prospects for the development of
mobile banking services. Equally, Cudjoe et al (2015), through an analysis in the Ghanaian
context which specifically focused on clients of “Access Bank,” also managed to reveal
that awareness, utility, simplicity, compatibility, self-efficacy and the credibility of mobile
banking services have a significant effect on the intention of clients to adopt and use
mobile banking services provided by “Access Bank’”. Furthermore, perceived credibility
and the financial cost have a stronger effect on the intention by consumers to adopt and
use mobile banking services than the perceived utility and ease of use. Using a three-
step process that explains the adoption of mobile banking in Senegal, Fall et al (2015),
through a sequential logit model, demonstrate that age is the only determinant in the
first step. Thereafter, cognitive factors such as literacy, level of education, belonging to
a rotating savings and credit association, determine the second step. And in the final
step, the level of education, salaries, and business ownership are the factors involved.

An examination of socioeconomic factors that influence the adoption of mobile
money services has also been the focus of several studies. By interesting themselves
in the socioeconomic aspect of mobile money, Murendo et al (2015) identify the role
of social networks in the adoption of mobile money in Uganda. In this regard, they use
survey data from 477 rural households and a probit model. The results they obtain
suggest that training within social networks contributes to the spread of information
on mobile money and improves adoption. Compared to poor households, non-poor
households are more dependent on social networks in terms of obtaining information
on mobile money. Furthermore, they assume that the adoption of mobile money is
likely to be improved if promotion programmes reach networks that are more social.

Because of its numerous benefits, the M-Pesa mobile money system has been
adopted at the national level in Kenya, in rural as well as urban zones. On that basis,
Gikunda et al (2014) examined the socioeconomic effects of its adoption on the
means of subsistence in the sub-county of Bureti in Kenya. Through primary source
data, the results of their publication revealed a positive correlation between M-Pesa
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and job creation, access to credit facilities and the generation of income. In a similar
manner, Mbiti and Weil (2011), through an examination of the way M-Pesa is used
and its economic impact thanks to individual data on financial access in Kenya,
highlight that its increased use reduces the likelihood of people to use formal saving
mechanisms such as ROSCAS (rotating savings and credit associations), but increases
the probability of their access to banking services. Furthermore, through aggregated
data, they show that the speed of M-Pesa is at between 11.0 and 14.6 person to person
transfers per month. Equally, M-Pesa causes a drop in the prices of competition in
money transfer services such as Western Union. However, inasmuch as there is little
proof that people use their M-Pesa accounts as places to keep their savings, M-Pesa
improves individual results by promoting banking services and increasing transfers.

Stylized facts on the adoption of mobile money
in WAEMU

The operationalization of mobile money services within WAEMU as from 2009 followed
the promotion of electronic currency a few years earlier under a CBWAS regulatory
framework promulgated in 2006. However, until 2014, as is shown in Figure 1, a large
disparity remained between WAEMU member countries in terms of penetration of
mobile money accounts. This disparity is highlighted through a variation ranging
from 1% in Togo to almost 24% in Ivory Coast. Indeed, in the course of 2014, in all the
WAEMU countries, the highest percentage of adults with access to a mobile account
was almost 24% in Ivory Coast; in other words, less than a quarter of the people aged
15 and above. Furthermore, apart from Ivory Coast and Mali, which have rates that
are higher than 10%, other countries in the union display rates that are below 10%.
These statistics show that inasmuch as mobile money has integrated into the financial
practices of WAEMU since its launch in 2009, until 2014, its adoption was only the
preserve of a small segment of adults in most member countries of the union.

The weakness in the adoption of mobile money in WAEMU is reflected clearly
when these statistics from member countries are compared with those from the four
reference countries of East Africa that adopted mobile money earlier or at the same
time as WAEMU states. The reference countries are Kenya, the pioneer of mobile money
in 2007; Tanzania, which adopted in 2008; and Uganda and Somalia, which adopted
in 2009. According to the statistics in Figure 1, there is a huge difference between the
WAEMU countries and the reference countries that recorded a rapid growth in the
use of mobile money. Indeed, whereas no WAEMU member country has reached the
level of a quarter of adults with mobile money accounts, the holders of mobile money
accounts in Kenya are more than 50% of the adult population. And in Somalia, Tanzania
and Uganda, more than a quarter of adults are holders of mobile money accounts.
To be precise, the percentage of adults with a mobile money accountin WAEMU is on
average close to 7% against almost 41% for the reference countries in 2014.

After the implementation of mobile money in 2009 in WAEMU, Figure 2 shows that
financial inclusion in terms of penetration of official bank accounts recorded a more or
less significant growth in each country of the union over the period 2011-2014. Indeed,
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whereas Benin, Niger and Togo recorded increments of between five and eight percentage
points, Burkina Faso only registered growth by one percentage point, while Mali and
Senegal recorded increments by 12 and 10 points, respectively. Also, in Figure 2, alarge
disparity is observed between WAEMU countries and reference countries in terms of
comparisons between the rates of penetration of official bank accounts. However, in 2014,
whereas each of the reference countries recorded a penetration rate higher than that
of a third of people aged 15 and above, in all the WAEMU member countries, only Ivory
Coast had a rate that is equivalent to a third of adults, or close to 34%. Furthermore, one
can observe that in Kenya between 2011 and 2014, the penetration of official accounts
increased from a rate of 42% to a rate of 75%. Equally, in Tanzania and Uganda over the
same period, the penetration of official accounts increased from a rate of 17% to close
to 40% for the former, and from a rate of almost 20% to close to 44% for the latter; or by
almost double in each of the two countries. Thus, the use of formal financial services in
WAEMU countries compared to our reference, remains slow and weak.

Figure 1: Penetration rate of mobile monet accounts in WAEMU countries and
in some East African countries

583926
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Note: Representation by the author using data derived from survey data by Global Findex (Global Financial Inclusion
Database, 2014).

Figure 2: Penetration rate of formal bank accounts in WAEMU countries and in
some East African countries
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Note: Representation by the author using data derived from survey data by Global Findex (Global Financial Inclusion
Database, 2014).



3. Methodology

Model specification

The exploration of individual characteristics affecting the choice of a financial service
suggests that a person can only access that service if he/she subscribes to an account
thatis linked to it. This condition leads to the testing of a sample selection bias insofar
as some individuals in the sample did not respond, or responded that they did not
know of the existence of a particular financial service. Given that the individuals
that responded yes or no could have different observed and unobserved attributes
than the others, including only such individuals in the study could lead to a bias in
the selection of the sample according to Heckman (1979). This bias could influence
the estimated results. Nevertheless, with choices that function in sequence in that
the individual first chooses to subscribe to one financial service or the other before
deciding whether to use it, the study model is framed according to the van de Ven and
van Praag (1981) specification, which is an extension of that by Heckman (1979) to
binary models, both in the selection equation and the result equation. Furthermore,
the study retained a multi-level modelling that allows for the combination of survey
data and aggregated data taken from other sources (see Kreft and De Leeuw, 1988;
Maas and Hox, 2005).

Like the foundational model of sample selection bias of Heckman (1979), in
considering a random sample of J observations, the following equations are
specified for an individual j of a country Z :

A selection equation with, as a dependant variable, the holding of an account
represented by, Z;; , a binary variable that is equal to 1 when an individual holds
a given account (mobile money account or formal financial institution account) or
both types of accounts at the same time, and 0 if not. The following model is used to
investigate the determinants of the dependent variable:

Zijzmja+vi!//+8ij, 1)

B
Where, Z;; is the latent measurement of the tendency by an individual to hold
an account or both accounts at the same time.

8
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However z; having not been observed, what is observed is:

z; =1 iftheindividual j holdsan account ortwo accounts ata time and z;. >0

;and z; = 0 otherwise and thus Z;. <0.

w,, and v, are the vectors of variables of the individual level and the country
level, respectively;

C and ¥ represent vectors of estimated parameters;

E

i is a normally distributed error term with an average of zero and a variance

thatis equal to 1.

Thus, Equation 1 is only applicable to individuals that respond either yes or no
to the problem of the possession of one of the accounts or to both at the same
time. Thus, it is assumed that individuals that hold an account or the two types
of accounts are informed of the possibility of access to a financial account. Thus,
itis also admitted that those who do not respond or who do not have knowledge
of accounts (mobile money accounts or formal accounts) did not receive any
information on the existence of these accounts. This could lead to a problem in
the sample selection.

Thus, the decision by individuals to use a financial account is expressed by:

« A substantial equation with, as a dependent variable, the use of an account or
two types of accounts represented by, Jj;, a binary variable equal to 1 when a
person who holds an account or two types of accounts uses it/them, and 0 if not.
Then, considering the fact that an individual who uses an account or two types
of accounts, };;, is conditioned by the fact that he holds this account or these
accounts. Thus, the model to use in order to examine the determinants of the
dependent variable, Jj, is presented as follows:

yy=x,B+ky+u,, 2)

Where, y; is a latent variable.

Nex:ertheless, Vi =1l iftheindividual j usesanaccountortwo types of accounts,
and y;, >0;and y, =0 otherwise and then y,, <0.

x, and £, are the vectors of variables of the individual level and the country
level, respectively;

£ and y represent vectors of estimated parameters;

U;; is a normally distributed error term, with an average of zero and a variance
thatis equal to 1.
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With (1) and (2), the characterization and the use of an account or of two types of
accounts based on individuals who respond by a yes or a no could be written as follows:

E(y;_):xl.j,B+ki7/+E(u..|wl.ja+vl.l//+gij), 3)

y

E(y;):xy.ﬂ+ki7+E(ug|8ij >—w,a—vy), (4)

If, 5,-1- and u,-j are a normal distribution of the zero mean and a variance equal
to 1, and if 5,-1- and U;; are correlated, Equation 3 could be re-written as:

. pw,a+vy)
E(y,-,-)zx,-,ﬂ+k,-7+p[ . J

p(w,x +v,yr)

Where, ¢ and ¢ are the function of the standard normal density and the
cumulative distribution of the normal distribution function, respectively. The ratio
of the function of standard normal density on cumulative distribution of the normal
distribution function gives the inverse of the recorded mill ratio. This ratio takes into
account the selection bias of the sample. Thus, the expected value of the decision to
use an account or two types of accounts given that one already holds an account or
two types of accounts could be expressed as:

E(yy)=x,B+ky+ph;, (6)

Thus, the selection bias appears when 0 is not equal to zero, in other words,
E@,)=0.

The analysis of two levels of data (individual and aggregated data) used in the
study is inspired by the multi-level approach initially developed in social sciences
so as to examine human behaviour by taking into account not only individual
characteristics, but also the fact that individuals are part of larger geographic units
such as communities and regions (Courgeau and Baccaini, 1997). Indeed, undertaking
an analysis and taking into account only the variables at the individual level would lead
to a bias in that the aggregated variables at country level and influence the variation
of variables at individual level.

Thus, this study of individual characteristics can only be better understood by
making some of the characteristics at the country level abstract. For example, the
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appropriation and the use of mobile money accounts at the individual level is strongly
influenced by the prevailing characteristics in the country, such as the per capita
income level and the availability of mobile payment agencies, etc.

Method of estimation of the model

This study relies upon Heckman (1979) two-step estimation. Indeed, in the first step
of this procedure, first a probit estimation is applied to maximize the likelihood of
Equation 1 in using all the individuals, including those who did not respond to the
questionnaire or who stated that they did not know anything about financial accounts.
Then, from an estimation of Equation 1, an estimation of “;; is obtained. In the
second step of the procedure, the estimation of /;; is integrated as an explanatory
variable in the probit estimation of the Equation 2. According to Heckman (1979), this
approach eliminates the potential selection bias in the sample. Nevertheless, when

4 1s not statistically significant, there is no selection bias in the sample.

Furthermore, when the selection equation and the result equation include
identical explanatory variables, Sartori (2003) states that Heckman'’s estimator may
perform poorly. This is problematic in the context of small samples. For more robust
identification, the author suggests to impose an exclusion restriction, which requires
that the selection equation includes at least one exogenous variable excluded from
the result equation. In this study, a variable related to access to media (the proportion
of households with a television set) and intended to inform populations about
the existence of accounts (formal or mobile money accounts) is used as exclusion
restriction. Indeed, this variable should influence only the decision to hold an account
and must not necessarily affect directly the decision to use it.

Analysis of robustness

To support the robustness of the estimations derived from the Heckman selection
model, supplementary regressions based on a multinomial model were effected.

General presentation of the multinomial distribution

The multiple-choice models are a generalization of the binary models within which
the explained and qualitative variable is thus no longer binary but multinomial
or polytomous. In this context, there is only one choice among more than two
alternatives. Nevertheless, in terms of the nature of the explained variable, in
multinomial models, one examines two classes of choice sets: one ordered and the
other non-ordered (Greene, 2012). Various technics were used for the two types of
models.

In terms of general presentation of the multinomial model, we consider a random
variable, Y, which could take one among many discreet values that one indicates
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1,2,...,J . The polytomous variables correspond to the case whereby one observes
several modalities in general, be they ordered or not. We assume that a variable ),
could take J modalities y, € {1,2,...,.]} . The probability that the variable }; could
be equal to the modality is written as:

p; =Pr[y,=Jj] (7)

Where the probabilities verify for each individual:

J
zpij = 1 ’ vir (8)
Jj=1

We also define the J following dummy variables for each individual:
dl.j =1ify,=J and dl.j =0 ifnot, with j=1,2,...,.J
J
These variables verify Zdl] -1, 9)

The log-likelihood of a sample (}}5.-:s Yy ) is thus simply written as:

J
Zdy. Inp,, (10)

J=1

AMZ

Il
—_

1

The main characteristic of Models of Ordered Qualitative Responses is that all
the options depend upon a unique indicative function. This makes sense when
the responses have a natural order, but not otherwise. A different type of model is
obviously needed to tackle non-ordered responses. The simplest method is that of
using a multinomial logit model, which is mostly used in applied studies. A method
that is relatively close to this, known as the conditional logit model, is also widely
used. However, a problem with the multinomial logit model and the conditional
logit model is that they are based on the hypothesis of Independence from Irrelevant
Alternatives (llA). According to Gujarati (2011), we understand Independence from
Irrelevant Alternatives to mean that the error terms, in estimating 7, the probability
of choice for the individual i for the alternative j ,isindependent of the error term, in
estimating r, , the probability of choice forindividual i foralternative £ and k # j.
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Various tests of the IIA hypothesis were developed, like the McFadden, Train and
Tye test, Small, Hsiao test, and the Hausman and McFadden test. However, after
a certain number of simulations with these different tests, Cheng and Long (2007)
stated that they were not satisfactory for applied studies. An alternative for relaxing
the IlA hypothesis therefore involves allowing the correlation between alternatives
of choice or among the error terms. In that case, natural alternatives to multinomial
logit models could be the nested logit model, and the multinomial probit model (See
Greene, 2012).

Given the non-ordered nature of options in play in this study, the analysis of
robustness uses the multinomial probit, which allows for a correlation between
the error terms to the detriment of the nested multinomial logit that allows for a
correlation between alternatives of choice.

The implementation of a multinomial probit model is justified in this study, in
that access to finance is not simply a binary choice, but also gives the possibility to
an individual to choose from a totality of more than two modes of financial services:
formal finance solely, mobile money solely and both models at the same time. Equally,
the choice of each of the different modes of financial services offers the individual
the choice between more than two alternative financial operations. For example,
the choice of mobile money gives a choice between the alternatives of sending of
funds through mobile money, the receiving of funds through mobile money and the
payment of public utility bills though mobile money. Whereas the choice of formal
finance offers alternatives for savings, borrowing and withdrawals.

Presentation of the multinomial probit model

The multinomial probit model is used with discreet dependent variables which take
more than two results that are not in a natural order. The stochastic error terms for
this model implementation are assumed to have independent normal distribution
standards.

As shown by Greene (2012), structural equations of a multinomial probit model
(MNPM) are:

Uy=x,8+¢,, j=1...0,[61,64,..6, ] N[0,Z], (11

The term in the log-likelihood which corresponds to the choice of the alternative
q is:

Prob[choixiq} = Prob[Ul.q >U,, j= L..,J, j# q], (12)
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The probability of this event is:

Prob[choixiq] = Prob[gl.1 —&, <(x, —x,) Bron, —&, <(x, —xiJ)'ﬁJ, (13)

forthe J —1 other choice, which is a cumulative probability froma (J —1) — variate
normal distribution. Because we have undertaken comparisons, one of the variances
in this J —1 structure variable, in other words, one of the diagonal elements in the
reduced X should be standardized to 1.0. Because only comparisons can always

be observed in this model, for identification, J —1 the co-variances should also be
standardized to zero.



4. Variables, data and research findings

Using data from the Global Financial Inclusion (Global Findex) 2014 survey, this study
has designed variables on the use of formal accounts and mobile money in seven
WAEMU countries that benefitted from that survey. However, as with the studies
by Allen et al (2016), Soumaré et al (2016) and Klapper and Singer (2015), this study
maintains, in terms of explanatory variables, the socioeconomic characteristics of
individuals by admitting that they could be significant factors in determining access
to various financial services (formal or mobile money). Besides, to be in step with the
hypothesis of the possible influence of aggregated factors at the country level on the
variation of individual variables, the study has retained the variables that are inherent
to geographic and demographic penetration of financial intermediaries. These two
groups of variables are shown in Table 1.

Table 1: A presentation of the variables and the data sources

Variable Definition Source

Formal and A variable that takes the value of 1 if the individual Designed by the author

mobile accounts | holds an account in a formal financial institution as using data from Global
well as a mobile money account, and 0 if not Findex 2014

Formal account A variable that takes the value of 1 if the individual Global Findex 2014

holds an account in a formal financial institution
account solely, and 0 if not

Savings A variable that takes the value of 1 if the individual Global Findex 2014
holds an account in a formal financial institution and
has saved in the previous 12 months, and 0 if not

Borrowing A binary variable that takes the value of 1 if the Global Findex 2014
individual holds an account in a formal financial
institution and has borrowed through that account in
the previous 12 months, and 0 if not

Withdrawals A binary variable that takes the value of 1 if the Global Findex 2014
individual holds an account in a formal financial
institution and has effected at least three withdrawal
transactions on the account in a given month, and 0
if not

Mobile account A binary variable that takes the value of 1 if the Global Findex 2014
individual holds a mobile money account solely, and
0if not

continued next page

15



16

Table 1 Continued

RESEARCH PaPER 371

Variable

Definition

Source

Sending A binary variable that takes the value of 1 if the Global Findex 2014
individual uses his mobile money account to send
money, and 0 if not
Receiving A binary variable that takes the value of 1 if the Global Findex 2014
individual uses his mobile money account to receive
money, and 0 if not
Payment A binary variable that takes the value of 1 if the Global Findex 2014
individual uses his mobile money account to make
payments, and 0 if not
Female A binary variable that indicates whether the Global Findex 2014
respondent is female
Age Age of the respondent in years Global Findex 2014
(Age)? Age of the respondent squared Global Findex 2014
Education: A binary variable that takes the value of 1 if the Global Findex 2014
Primary respondent has completed at least the primary cycle,
and 0 otherwise
Education: A binary variable that takes the value of 1 if the Global Findex 2014
Secondary respondent has completed the secondary cycle and a
higher level, and 0 otherwise
Education: A binary variable which takes the value of 1 if the Global Findex 2014
Tertiary respondent has completed four years of education

beyond high school or a college diploma that takes
four years to complete, and 0 otherwise

Income: The top
20%

A binary variable that takes the value of 1 if the
respondent is found in the highest income quintile,
and 0 otherwise

Global Findex 2014

Income: Fourth

A binary variable that takes the value of 1 if the

Global Findex 2014

20% respondent is found in the second quintile of highest
income, and 0 otherwise
Income: A binary variable that takes the value of 1 if the Global Findex 2014

Intermediary 20%

respondent is found in the intermediary income
quintile, and 0 otherwise

Income: 20%
second most poor

A binary variable that takes the value of 1 if the
respondent is found in the second income quintile,
and 0 otherwise

Global Findex 2014

Income: 20%
poorest

A binary variable that takes the value of 1 if the
respondent is found in the lowest income quintile,
and 0 otherwise

Global Findex 2014

continued next page
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Variable

Definition

Source

Financial
freedom index

A score rated from 0 to 100. With 0: repressive
situation; 10: near repressive situation; 20: heavy
government interference; 30: extensive government
interference; 40: strong government interference; 50:
considerable government interference; 60: significant
government interference; 70: limited government
interference; 80: nominal government interference;
90: minimal government interference; 100: negligible
government interference.

Heritage foundation
database (2014)

Television (% of
households)

Percentage of households with a television set in the
total population.

World Development
Indicators (2013)

Mobile money
agencies

The number of mobile payment agencies per 100 000
adults

Financial Access
Survey

Micro-finance
Institutions

The number of micro-finance institutional branches
spread throughout the country

Financial Access
Survey

Bank branches

The number of bank branches per 100,000 adults

Financial Access
Survey

Source: Representations by the author.

A summary of the statistics of variables

Tables 2 and 3 give the various statistics for the variables of the study.

Table 2: A summary of the descriptive statistics of variables
Variables at the individual level
Variable Observation Mean Standard Minimum Maximum
deviation
Formal and 7008 0.0352 0.1844 0 1
mobile accounts
Formal account 7008 0.1754 0.3803 0 1
Savings 6953 0.0912 0.2879 0 1
Borrowing 6957 0.0476 0.2129 0 1
Withdrawals 824 0.1626 0.3692 0 1
Mobile account 7008 0.0888 0.2844 0 1
Sending 1714 0.2293 0.4205 0 1
Receiving 2437 0.1670 0.3731 0 1
Payment 1190 0.0824 0.2750 0 1
Female 7008 0.4548 0.4980 0 1
Age 7004 33.9556 15.0572 15 96
(Age)? 7004 1379.6680 1272.4320 225 9216
continued next page




18

Table 2 Continued

RESEARCH PaPER 371

Variables at the individual level

Variable Observation Mean Standard Minimum Maximum

deviation

Education: 6999 0.6831 0.4653 0 1

Primary

Education: 6999 0.2992 0.4579 0 1

Secondary

Education: 6999 0.0177 0.1319 0 1

Tertiary

Income: The top 7008 0.2838 0.4509 0 1

20%

Income: Fourth 7008 0.2102 0.4075 0 1

20%

Income: 7008 0.1771 0.3818 0 1

Intermediary

20%

Income: Second 7008 0.1702 0.3759 0 1

20%

Income: 20% 7008 0.1587 0.3654 0 1

poorest

Variables of the aggregated level

Variable Observations Mean Standard Minimum Maximum
deviation

Television (% of 7 29.8345 15.5761 10 62

households)

Financial 7 41.4286 6.9007 30 50

freedom index

Mobile money 7 135.2867 95.6938 | 19.3828 285.9925

agencies

Micro-finance 7 582.8208 310.0157 176 1147

institutions

Bank branches 7 3.8481 1.3954 1.4770 5.5447

Source: Calculations by the

author.

The descriptive statistics given in Table 2 show that on average in WAEMU, close
to 18% of people aged 15 and above hold an account in a financial institution solely,
while 9% are holders of a mobile money account solely. However, almost 4% of
these adults are holders of both a mobile money account and an account in a formal

financial institution.

On the totality of holders of mobile money accounts, on average, close to 23% use
them to send money and close to 17% receive funds through their accounts, whereas
only 8% use them for payment of public utility bills.

In regard to holders of formal accounts, it is observed that whereas 9% save, only
close to 5% borrow, while 16% effect at least three monthly withdrawals from their

accounts.
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In conclusion, the varied statistics make it clear that in WAEMU a much larger
number of subscribers to mobile money services use them contrary to the number
of subscribers to official accounts.

Table 3: Descriptive statistics on individual characteristics

Nature of ownership of accounts Formal and Formal Mobile money
mobile money account account solely
accounts solely
Ownership of account | Yes 3.5200% 17.5400% 8.8800%
No 96.4800% 82.4600% 91.1200%
Gender of respondent | Male 66.4000% 65.3400% 64.1500%
Female 33.6000% 34.6600% 35.8500%
Primary 33.6000% 39.7900% 49.2700%
Level of education of [ 5o nqary 55.8700% 52.7300% 44.9100%
the respondent
Tertiary 10.5300% 7.4900% 5.8200%
20% richest 53.8500% 54.0300% 36.9800%
20% fourth 21.4600% 19.8500% 23.9500%
quintile
Income quintile 20% 13.7700% 11.7200% 16.0800%
Intermediary
Income: 20% 6.0700 % 7.6500% 10.9300%
second most
poor
20% poorer 4.8600% 6.7500% 12.0600%
15-24 4.8600% 3.9900% 7.4000%
Ageof respondent | 55 ¢4 93.5200% 92.8300% 90.6800%
65 -96 1.6200% 3.1800% 1.9300%

Source: Calculations by the author.

Table 3 shows the spread of account holders according to individual characteristics:
gender, education level, income quintiles and age. The distribution is in regard to the
individual characteristics given for the respondents that have an official account solely,
the respondents holding a mobile money account solely, and the respondents with
both a formal account and a mobile money account. It is observed that among the
respondents with both a formal account and a mobile money account, the proportion
of men is close to 66% as compared to a proportion of women of close to 34%. These
proportions change to 65% and 35% for men and women, respectively, in the context of
the holding of a formal account solely. As concerns holding of a mobile money account
solely, one moves from a proportion of close to 64% for men to a proportion of close
to 36% for women. Thus, in the three contexts considered, it is in the context of the
holding of a mobile money account solely that a larger proportion of women with an
account is at its highest, followed by the context of holding an official account solely.
In the three cases, the highest proportion of individuals holding accounts are men.
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Among therespondents that have attained at least the level of secondary education
and higher, it is noted that close to 66% hold both types of accounts, close to 60%
hold an official bank account solely, and close to 51% hold a mobile money account
solely. Thus, among the respondents that have at least a primary level of education,
only close to 34% hold both a formal account and a mobile money account, while
close to 40% hold a formal account solely and close to 49% hold a mobile money
account solely. These statistics indicate that in the three alternatives for the use of
financial services considered, the well-educated individuals constitute the highest
percentage in terms of holders of accounts.

Furthermore, we observe a higher concentration in various categories of
respondents in the active age-group (25-64). The proportions are of close to 94%, 93%
and 91% for holders of both types of accounts, holders of official bank accounts solely,
and holders of mobile money accounts solely, respectively. Contrary to the active
age-group, the youth (15-24) have less access to finance. We observe the percentages
of close to 5%, close to 4%, and close to 7%, respectively, for respondents with both
types of accounts, for young respondents with official bank accounts solely, and for
those with a mobile money account solely. We observe in the final analysis that youth
in WAEMU countries have lower tendencies to hold accounts, be they mobile money
accounts or formal bank accounts.

In terms of income, it is observed that a majority of respondents who had accounts
are within the two highest income quintiles (20% richest and fourth 20% most
rich). These two quintiles represent close to 80%, close to 74%, and close to 64%,
respectively, of holders of both accounts at the same time, of holders of a formal bank
account solely, and those that have a mobile money account solely. In the quintile of
lowest income, there are percentages of close to 25%, of close to 26%, and of close
to 39%, respectively, of respondents that have both types of accounts, those with a
formal bank account solely, and those with a mobile money account solely. Thus, the
poorest individuals have a lower tendency within WAEMU countries to open accounts,
be they mobile money accounts or official bank accounts.

In summary, we observe that in WAEMU the holding of accounts, be they mobile
money accounts solely, official bank accounts solely or the two types of accounts
concurrently, is higheramong men, and older and richer individuals. Nevertheless, in
the three contexts of account holding addressed, women, youth and the less educated
individuals and the poor are more represented in the categories of holders of mobile
money accounts solely.

Results of the study

Determinants of the use of accounts in WAEMU

Table 4 shows estimations of the examination of the link between individual and
country characteristics and the measures of the use of accounts. In column (1), (5)
and (9), the probability of holding a mobile money account solely, the probability
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of holding a formal bank account solely and the probability of holding both types of
accounts at the same time, are respectively considered. In columns (2), (3), (4), (10), (11)
and (12), the probability of sending money though mobile money, the probability of
receiving money through mobile money, and the probability to carry out the payment
of public utility bills through mobile money, are considered. In columns (6), (7) and (8),
are found the probability of using a formal bank account for saving, the probability of
using a formal bank account for borrowing, and the probability to carry out at least
three withdrawals per month from a formal bank account. In each of the columns in
the table, we find coefficients of estimations and marginal effects that capture how
the probability of the use of an account changes with each adjustment in value or a
regressor, while maintaining the other variables as constants.

Columns (1), (5) and (9) of Table 4, respectively, show simple probit estimations
on the probability of holding a mobile money account solely, a formal account
solely, and both a formal account and a mobile money account in WAEMU; whereas
columns (2), (3), (4), (6), (7), (8), (10), (11) and (12) present probit estimation results
in which one takes into account the selection problem resulting from the fact that
the probability of using an account or not is only observed in people that previously
held accounts. Furthermore, due to the transversal nature of the data, the estimated
coefficients can only be interpreted as significant co-relationships between individual
characteristics and measure of financial inclusion, and not as causal relationships
(see Allen et al, 2016).

The results presented in columns (1), (5), and (9) show that the probability of
possessing a mobile money account solely or a formal bank account solely or both
accounts concurrently decrease for women as compared to men. These results are
only significant in regard to holding a mobile money account solely and a formal
bank account solely. For example, in column (1), the marginal effects show that
in WAEMU countries, the probability of holding a mobile money account solely is
close to 1 percentage point lower for women than for men, then in column (5), the
probability of having a formal bank account solely is close to 3 percentage points
lower for women than for men. Furthermore, the probability of possessing a mobile
money account solely or a formal bank account solely or both at the same time
significantly decreases for people with lower levels of educations (primary cycle or
less). For example, it is noted that people that have a primary level of education or
lower are, respectively, close to 1, 13, and 4 percentage points less likely than their
better educated contemporaries to hold a mobile money account solely, a formal
bank account solely, and both accounts concurrently. In the three listed cases, this
probability significantly increases with age for individuals in the highest income
quintiles.
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But, although the probability of having a mobile money account solely shows no
significant result among individuals in the highest income quintiles, thatof possessing
aformal account solely and both types of accounts is higher among individuals in the
highestincome quintiles. It is observed that access to media shows positive significant
result with the probability of holding a mobile money account solely, aformal account
solely and both types of accounts. Considering financial intermediaries’ availability,
it is observed that while there is a negative significant relationship between the
probability of possessing a mobile money account solely and the availability of
bank branches, there is a positive significant relationship between this probability
and the availability of mobile payment agencies and microfinance institutions. Also,
while the probability of holding a formal account solely has a significant positive
relationship with the availability of bank branches, this probability has a negative
significant relationship with the availability of microfinance institutions. Furthermore,
it is observed a positive significant relationship between the probability of holding
both types of accounts and the availability of bank branches and microfinance
institutions. But, there is a negative significant relationship between this probability
and the availability of mobile payment agencies. Concerning financial freedom index,
it is observed a negative significant relationship between the probability of holding
a mobile money account solely, a formal account solely and the level of financial
freedom.

In summary, opening an account in WAEMU is more probable amongst men, older
individuals, highly educated individuals and those that are richer. These results are
similar to those reviewed above under the rubric of statistics on account holders.
Furthermore, these results are similar to those of Demirguc-Kunt and Klapper (2013)
using Global Findex data from 2011, who find that in the African context, women and
adults with lower levels of education are less likely to open an official bank account,
while adults in the higher income quintiles are more likely to open a formal bank
account. Equally, the results by Soumaré et al (2016), which also show that individuals
with higher levels of education and those that are more active are more likely to hold
a bank account in West and Central African countries, are confirmed by the results
of this study.

Within the framework of using a mobile money account solely, we note that the
probability of sending money through a mobile money agent and that of undertaking
the payment of public utility bills through mobile money are significantly higher
among the older individuals and those who are in the higher income quintiles, but
the probabilities are significantly lower among the individuals with lower levels of
education. It is also observed that these probabilities significantly increase with the
number of bank branches and mobile payment agencies. It is noted on the whole that,
although the gender factor does not show any significant result, women seem to be
least likely to send money through mobile money. For example, the probability to
send money and to effect bill payments through mobile money is almost 1 percentage
point higher among people in the highestincome quintiles than for those in the lower
income quintiles. The probability to send money and effect bill payments by mobile
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money is close to 3 and 1 percentage points, respectively, lower among individuals
with lower levels of education than among those with higher levels of education.

In the context of the use of an official bank account solely, we note that the
probability of saving, borrowing and that of undertaking at least three withdrawals
per month from one’s account significantly increases with age among individuals
in the higher income quintiles. However, these probabilities significantly reduce
among people with lower levels of education. Itis also noted, within the probability
framework, that borrowing significantly increases according to the number of
bank branches. However, the possibility of savings significantly increases with the
number of micro-finance institutions. For example, it is noted that the probability to
save, to borrow and to effect at least three withdrawals per month is, respectively,
close to 21, 3, and 1 percentage points higher among people in the higher income
quintiles than those in the lower income quintiles. The probability to save is close
to 10 percentage points lower among the less educated people than among those
with higher levels of education. The probability to borrow and to carry out at least
three withdrawals in a month from a formal bank account are, respectively, close
to 2 and 1 percentage points lower among less educated people than among those
with higher levels of education.

Moreover, in regard to the holding of the two types of accounts, it is noted that the
probability to send money by mobile money increases significantly with the number of
bank branches and mobile payment agencies, while that of receiving money through
mobile money does not significantly increase with the number of bank branches.
However, it is noted that the probability to effect public utility bill payments through
mobile money significantly decreases among people in the lowest income quintiles.

Overall, there is a significant negative relationship between the probability of
owning an account and the level of financial freedom. But, a positive significant
relationship between the probability of sending money through mobile money and
the level of financial freedom is observed, whereas there is a negative significant
relationship between the probability of receiving money through mobile money and
the level of financial freedom. Also, while there is a positive significant relationship
between the probability of saving and the level of financial freedom, there is a negative
relationship between the probability of borrowing, the probability of making at least
three withdrawals per month and the level of financial freedom.

These sets of results show that the least vulnerable social categories, that is men,
the older, the most educated and the richest, are the ones who use mobile money
the most. These results are similar to those arrived at in regard to holders of formal
bank accounts in this study, and others (see Allen et al, 2016).

We note that in the context of holding a mobile money account solely or a formal
bank account solely, the results, which confirm a higher use of accounts when there
is the easy access to financial intermediaries, agree with the conclusions arrived at
by Allen et al (2016).
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Analysis of robustness

This section presents multinomial probit regressions in Table 5 that are aimed
at testing the robustness of previous results obtained by the two-step Heckman
method. Thus, it analyses various structures of decisions related to the use of
financial services through all the three modalities. Within the framework of holding
a certain type of account for the conduct of financial operations, the decision-maker
has three alternatives that are: 0: not having an account, 1: having one account
(mobile money account solely or formal account solely) and 2: having both a
mobile money account and a formal financial account. In this context, given that
the variable representing holders of no account appears most frequently among
the three alternatives listed, it is retained as the reference category. In regard to
the choice of sub-sets of usage related to different accounts, this study associates
the formal bank account with three alternatives which are: 0: if the individual uses
no formal financial service, 1: if the individual uses one formal financial service
(savings or at least three withdrawals per month) and 2: if the individual uses two
formal financial services (both savings and at least three withdrawals per month).
In regard to mobile money, it is generally related to three alternatives, which are: 0:
if the individual uses no mobile money service, 1: if the individual uses one mobile
money service (sending or receiving money through a mobile phone) and 2: if the
individual uses two mobile money services (both sending and receiving money
through a mobile phone). In the process of regression of a multinomial probit, the
alternatives with the highest frequency were retained as reference categories for
each context. In the context of the use of formal bank account, the alternative “not
effecting any formal financial operation”is the reference category. In the context of
the use of mobile financial services, the alternative that was taken as the reference
category was “not effecting any mobile money operation”.

Within the framework of the holding of an account in the financial services sector,
the results suggest that the probability of opening an account, as compared to that
of not holding any account, has significantly dropped among women and individuals
with the lowest levels of education. However, this probability is significantly higher
among older individuals in the different contexts of holding accounts, whereas it
is significantly higher among those with higher income levels only in the context
of holding a formal bank account and the two types of accounts. Moreover, this
probability is significantly higher in the context of holding a formal bank account
solely, with the number of micro-finance institutions, in the context of holding a
mobile money account solely, with the number of bank branches and mobile money
agencies and within the framework of the holding of the two account types with the
number of bank branches. These results are similar to those arrived at while using
the Heckman selection model.
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Table 5: The determinants of the use of accounts in WAEMU: Estimations using
a multinomial probit
Choice of holding Choice of a formal financial Choice of a mobile
a financial sector service alternative money service
account (Reference (Reference category: Does alternative (Reference
category: Does not not effect any formal category: Does not
have an account) financial operation) effect any mobile money
operation)
Dependent Holding Holding Use one Use two Use one Use two
variables one both formal formal mobile mobile
account mobile financial financial money money
solely and service services service services
(formal formal (savings (savingsand | (sendingor | (sending
or mobile | accounts or With- Withdrawals) | receiving) and
account) drawals) receiving)
Explanatory 1 2 3 4 5 6
variables
Female -0.2653%** | -0.2332%** -0.0722 -0.1564 -0.1048 -0.1590
(0.0542) (0.0891) (0.0662) (0.0988) (0.0793) (0.1157)
Age 0.1206*** | 0.1333*** 0.1316%** 0.1612%** 0.0417*** | 0.0861***
(0.0093) (0.0180) (0.0119) (0.0193) (0.0141) (0.0253)
Age squared | -0.0013*** | -0.0015*** | -0.0014%*** -0.0017%*** -0.0006*** | -0.0012%**
(0.0001) (0.0002) (0.0001) (0.0002) (0.0002) (0.0003)
Primary -0.9419%** | -1.1685%** | -0.7748%** -0.9593%*** -0.6960%** | -0.7273***
education (0.0637) (0.1021) (0.0778) (0.1127) (0.0946) (0.1355)
Income:The | 0.8401*** | 1.2039*** | 0.7656%** 1.2398%* 0.0341 0.7978%**
top 20% (0.0882) (0.1730) (0.1096) (0.2034) (0.1315) (0.2242)
Income: 0.3673*** | 0.7501*** 0.2596** 0.4802** -0.0265 0.6055%**
Fourth 20% (0.0922) (0.1809) (0.1164) (0.2196) (0.1364) (0.2304)
Income: 0.1008 0.52771%%* 0.0083 0.4703** -0.2021 0.1781
Intermediary (0.0977) (0.1894) (0.1256) (0.2251) (0.1459) (0.2503)
20 %
Income: -0.1046 0.0555 -0.1935 0.2409 -0.1466 0.0487
Second 20% (0.1018) (0.2122) (0.1334) (0.2377) (0.1483) (0.2660)
Television (% | 0.0546*** | 0.0566***
Households) (0.0075) (0.0123)
Bank 0.0849%% | 0.3132%** |  0.1497** 0.1870% 0.3137%%* 0.5253
branches (0.0339) (0.0497) (0.0685) (0.1068) (0.0347) (0.0596)
Micro- -0.0026%** | -0.0034*** | 0.0019*** 0.0019*** | 0.0008*** |  0.0004
finance (0.0003) (0.0005) (0.0003) (0.0004) (0.0002) (0.0004)
institutions
Mobile -0.0066*** | -0.0077*** 0.0049%** 0.0072%***
money (0.0008) (0.0014) (0.0007) (0.0012)
agencies
Financial -0.0852%** | -0.1459*** -0.0173 -0.0489%* 0.0489%** 0.0552%***
freedom (0.0166) (0.0287) (0.0155) (0.0237) (0.0069) (0.0114)
index
Constant 1.0674 1.9823 -4.5984%** -5.0354%%* | -597142%% | 92507k
(0.8407) (1.4371) (0.6085) (0.9441) (0.4451) (0.7748)

continued next page
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Table 5 Continued

Choice of holding Choice of a formal financial Choice of a mobile
a financial sector service alternative money service
account (Reference (Reference category: Does alternative (Reference
category: Does not not effect any formal category: Does not
have an account) financial operation) effect any mobile money
operation)
Dependent Holding Holding Use one Use two Use one Use two
variables one both formal formal mobile mobile
account mobile financial financial money money
solely and service services service services
(formal formal (savings (savingsand | (sendingor | (sending
or mobile | accounts or With- Withdrawals) | receiving) and
account) drawals) receiving)
Explanatory 1 2 3 4 5 6
variables
Fixed country Yes Yes Yes Yes Yes Yes
effects
Log- -3744.9323 -2566.4269 -1834.3665
likelihood
Observations 6,950 6,950 3,697

Notes: ***, ** and * represent a significance threshold of 1%, 5%, and 10%, respectively. Error types
are given in parentheses. The different cells give the results of the regression of an indicator of
financial inclusion (Hold one account (mobile account or formal account), hold two accounts (mobile
account and formal account), Use one formal financial service (savings or withdrawals), Use two
types of formal financial services (Savings and withdrawals), Use one mobile money service (Sending
or receiving), Use two types of mobile money services (Sending and receiving)) on a set of individual
and country characteristics. “Mobile account” refers to adults who declare they hold a mobile money
account solely. “Formal account” refers to adults who have declared to hold an account in a formal
financial institution solely, “Formal and mobile account” refers to adults with both a formal and

a mobile money account, “Sending” makes reference to adults who declare to have sent money

to a relative or friend living in a different zone (country where the survey was undertaken) in the

12 months that preceded the survey, through their mobile money accounts. “Receiving” refers to
adults who declared to have received money from a relative or a friend living in a different zone
(country where the survey was undertaken) in the 12 previous months, including money received in
person from their private mobile money account, “Withdrawals” refers to adults who declare to have
withdrawn money from their personal account at least thrice over the course of a normal month,
“Savings” refers to adults who declared to have saved or put aside money in the past 12 months using
an account in a financial institution. Sampled countries: Benin, Burkina Faso, Ivory Coast, Mali, Niger,
Senegal and Togo.

In columns (3) and (4), the probability of using formal financial services, as
compared to the probability of not carrying out any formal financial transaction,
is significantly higher with age and among the individuals with higher levels of
education. Particularly in columns (3) and (4), this probability is higher among the
individuals with the highest income. In column (3) and (4), the probability of using at
least one formal financial service, in relation to the probability of not effecting any
formal financial transaction, significantly increases with the number of micro-finance
institutions and bank branches. On the whole, these results that are linked to the
individual characteristics related to the use of a formal bank account solely, which
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are obtained through a multinomial probit are similar to those arrived at through the
use of a Heckman selection model.

In columns (5) and (6), the probability of using at least one mobile money service,
compared to that of not carrying out any mobile money service transaction, is
significantly higheramong older individuals and people with higher levels of education
and financial freedom and with the number of mobile money agencies. In column
(5), the probability of using only one mobile money service, compared to that of not
carrying out any transaction on mobile money, significantly increases with the number
of micro-finance institutions and bank branches. In column (6), the probability of using
two mobile money services, compared to that of not carrying out any transaction
on mobile money is significantly higher among individuals with the highest income.
Thus, richer people are more likely to use two mobile money services than the poor.
Particularly, in columns (5) and (6), the probability of using at least one mobile money
service, as compared to that of not carrying out any transaction of mobile money;, is
significantly low among women.The individual characteristics associated with the use
of mobile money services thus obtained are on the whole similar to those etablished
using the Heckman selection model.



5. Conclusion

In seeking to contribute to the growth in the use of mobile money in WAEMU, this
study verifies whether, under the effects of the impacts of the penetration of financial
institutions, the individual characteristics of users of mobile accounts solely are similar to
the characteristics of those who use official bank accounts solely, and to those that use
both types of accounts concurrently. In order to do so, data from a survey undertaken
in 2014 by Global Findex on seven WAEMU countries is used simultaneously with a set
of aggregated data related to the penetration of financial institutions. The empirical
analysis adopted builds on a multi-level approach and the Heckman (1979) selection
method. Multinomial probit regressions are also used to verify the robustness of the
regressions undertaken through the Heckman selection model.

The results reveal that in a manner that is similar to the use of a formal bank account
solely or the two types of accounts concurrently, a higher use of mobile money solely is
associated with men, older individuals, individuals with the highest levels of education,
those with the highest income levels, and to easy access to mobile money agencies.

The increase in the use of mobile money with age could be explained through the
fact that active individuals are generally those who engage in practices that require
the possession of an account to receive salaries and various payments. Besides, the
increased use of mobile money in the presence of a higher availability of mobile money
agencies could be explained through the fact that most holders of mobile money
accounts use these agencies to credit their accounts. Thus, the proximity of mobile
payment agencies motivates a higher and more regular use of mobile money.The higher
use of mobile money by individuals with higher levels of education could be explained
through the fact that operations of sending and receiving money through mobile money
require the capacity to read about transfers and balances that are available in the
account. A higher use of mobile money by those with higher levels of income could be
explained by the fact that an active mobile money account requires regularity in terms
of movement of funds through sending, receipt, and payment. Thus, mobile money
accounts are generally more active when held by individuals with higher incomes.

From the various results, to encourage an increase in the level of financial inclusion
through mobile money in WAEMU countries, policy makers should:

«  Focus on the sensitization of people aged 25-64 in terms of the use of mobile
financial services. Such an action could be done through financial literacy
programmes;

31
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Work on arisein the levels of individual income. This could be done by an increase
in minimum wage;

Encourage increase in education levels through an introduction of incentives in
education systems to promote the attainment of the highest levels of education
by the largest number of people. In this regard, sensitization programmes on the
benefits of a good education and the provision of education bursaries could be
explored;

Give particular attention to the geographic penetration of mobile payment
agencies and encourage their localization at certain proximity so that they may
be easily accessible to the largest number of people;

Encourage leaders in WAEMU countries to pay particular attention to the
establishment of basic infrastructure that would allow the greatest number of
inhabitants to use the media, such as television, radio and the internet; and

sEncourage leaders in WAEMU countries to review the degree of theirimplications
in the operation of the activities of financial institutions so that they become more

competitive.

A major limiting factor of this study is that it does not include various key variables

such as matrimonial status, employment status, etc. Indeed, these variables do not
feature in the study for the simple reason that they are not available to the publicin
the Global Findex database.



Notes

1. Financial Inclusion refers to the process that allows individuals and firms to access basic
financial services (funds deposits and transfers, payments, savings, credit, insurance)
provided by formal financial institutions (Banque de France, 2014).

2. Central Bank of West African States.

3. Essentially, mobile banking allows a user through the use of their mobile telephone, to
access their bank account and to carry out basic transactions such as money transfer,
balance verification, payment of bills, as well as making specific requests to their bank.
However, mobile money also allows similar transactions using a mobile telephone,
but from an account that does not necessarily need to be a standard bank account. In
this case, a mobile telephone is linked to a pre-established common treasury and thus
allows for the offer of services that are similar to those offered by mobile banking but
without necessarily accessing complete banking services.
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