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Abstract. Access to and usage of formal financial services are important determinants of financial
inclusion and yet, informal mechanisms still dominate the financial system in developing countries.
In this context, the purpose of our paper is to investigate how the growing effort to harness mobile
money may play a role to overcome barriers that prevent people to access formal financial services.
Using a unique dataset obtained from an individual-level survey conducted in Burkina Faso, we
explore the interplay between mobile money innovation as a deposit instrument and pre-existing
formal and informal financial instruments. Our main findings show that, overall, the use of mobile
money is not associated with deposits using formal and/or informal financial instruments.
However, a closer investigation reveals suggestive evidence that it increases the probability of
participants in informal mechanisms to make deposits in a bank account. Moreover, considering
disadvantaged groups, we find for women, irregular income and less educated individuals that
mobile money may increase their probability to make deposits in a bank and/or credit union
accounts. Given the low access to formal financial services in developing countries, our findings
taken together indicate how the increasing adoption of mobile money may act as a stepping-stone

towards financial inclusion. (JEL Classification C83, D14, G21, G23, O12)
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1. Introduction

The financial services needs of low-income people in developing countries, which have
long been excluded from the formal financial system, are receiving an increasing attention from
researchers, governments, international organizations and even bank institutions. Access to formal
financial services enables households to anticipate, adapt to and/or recover from the effects of
shocks in a manner that protects their livelihoods, reduces chronic vulnerability and facilitates
growth (Gash and Gray, 2015). Despite its importance, access to formal financial institutions
remains very low in developing countries as it stands at around two out of five people (Demirguc-
kunt and Klapper, 2012). One major issue associated with this lack of access to formal financial
services is individuals’ difficulty to make deposits that they can subsequently allocate to savings,
investments, coping with emergencies or smoothing consumption. Consequently, informal
financial mechanisms, although risky, remain the main channel through which individuals manage
their finances. However, while these informal instruments are useful, they are not regulated
(Christensen, 1993; De Koker and Jentzsch, 2013) and the predominance of informal financial
sector in collecting deposits is usually an indicator of the inefficiency of formal financial
institutions to satisfy the financial needs of the population. In these circumstances, individuals’
decision to make deposits entails ingenious, often costly, mechanisms and comes with different
motivations such as transfers, payments, insurance against emergencies, and savings (Ambrosius

and Cuecuecha, 2015).

In the last decade, there has been a massive effort to harness technology in order to
overcome barriers that prevent poor people from accessing banking services. In this way emerged
the financial innovation of mobile money. Mobile money innovation refers to the use of a mobile
phone to perform financial transactions such as remittances, payment of bills, purchase of goods
and services, and savings through cash in and cash out functions. The cell phone acts as an
electronic wallet based on the technology of short messaging services that do not require access to
internet to transfer money, make payment, and to store cash value. The distinguishing feature at
the core of this paper is that mobile money account can be accessed without having an account at
a financial institution but mobile money users who already possess a bank account have the
possibility to connect both accounts (Lepoutre and Oguntoye, 2018). Therefore, the conditions of

formal financial access, the nature of informal financial mechanisms and the increased access to



mobile phone may increase the demand for mobile money services (Beise, 2004; Van Der Boor et
al., 2014; Maurer, 2012; Murendo et al., 2017; Della Peruta, 2018). In many developing countries,
mobile money has revolutionized money transfer systems by reducing the exorbitant monetary and
security costs of money transfers with traditional tools (Aron, 2017; Jack and Suri, 2014; Mas,
2012a; Mbiti and David Weil, 2016; Morawczynski and Pickens, 2009). Mobile money not only
reduces transaction costs but also increases individuals’ convenience in making safe deposits (Ky
et al., 2018), and minimizes the need of costly physical infrastructure as well as branch networks
(Economides and Jeziorski, 2016; Kendall, et al., 2013). This financial innovation relies on retail
networks or mobile money agents that interact with mobile money providers and also guarantee
the conversion of cash into electronic money and vice versa for customers. Thus, the availability
of mobile money agents who, by the way, must hold sufficient liquidity or e-money to ensure the
efficiency of the conversion between e-money and cash, is hence essential for mobile money users

to have convenient access to cash in/out options.

Despite growing rapidly, there is a limited body of empirical research on mobile money
innovation, in general, and, to the best of our knowledge, little has investigated to date its role in
the choices of either formal or informal deposit vehicles. Precisely, evidence on the substitutability
and/or complementarity effects of mobile money on the use of formal and/or informal financial
instruments 1is still lacking. The bulk of existing literature is descriptive in nature mainly due to the
shortage of individual-level data. Our paper aims at filling this gap by empirically examining how
mobile money interacts with formal and informal financial services. Dermish et al. (2012) argue
that branchless banking takes the advantage of growing mobile networks to bring banking services
into every day retail stores, thereby alleviating the lack of banking infrastructure in the area where
poor people live and work. Mas (2012) documents that mobile money has the potential to enhance
the relationship between banks and their clients as customers can guide banks to what their needs
are. This may in return allow banks to provide them the right formal financial products (Oliveira
and Von Hippel, 2011). Furthermore, Morawczynski and Pickens (2009), and Van Der Boor et al.
(2014) argue analytically that individuals use M-PESA as a substitute for informal methods of
savings, especially keeping money under mattresses at home. By contrast, De Koker and Jentzsch
(2013) who use household surveys conducted in eight African countries find that holding a bank
account is not negatively associated with the probability of using informal finance. More

specifically, they show that an increase in the access to formal financial services including usage
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of mobile banking for receipt of salary or income payments does not reduce the usage of informal
financial services such as membership of savings club. More related to our study, Mbiti and Weil
(2016) who use two waves of individual-level data in Kenya find that the use of M-Pesa lowers the
propensity of people to use informal savings mechanisms, but raises their probability of being
banked. However, their results are limited to a shift of savings from informal to M-Pesa since they
do not study changes in the use of formal savings methods. In this paper, we empirically investigate
how mobile money innovation influences individuals’ deposits, particularly the channel by which
they are made — through formal or informal means. Our paper contributes to the existent literature
in two main ways. First, we investigate whether mobile money improves access to formal financial
deposit instruments for individuals participating in informal mechanisms. Second, we test the effect
of the use of mobile money on the likelihood of disadvantaged individuals (those with low and
irregular incomes, living in rural areas, women and less educated) to make deposits in formal
financial instruments; namely bank and credit union accounts. To our knowledge, our paper is the

first to tackle such issues.

To perform our empirical analysis, we use data from a survey that we conducted between
May and June 2014 in Burkina Faso! a Sub-Saharan African country where mobile money has been
recently (2012) introduced with the support of government and private sector. Our findings show
that, overall, mobile money has no effect on the propensity to deposit money using either formal
or informal instruments. However, a focus on participants in informal mechanisms reveals that
mobile money is positively associated with making deposits using bank accounts. Mobile money
has the capacity to improve access to formal finance services for these individuals even if they
might as well continue to use informal instruments. We find similar results when we consider
disadvantaged people. For women and individuals with irregular income mobile money is
positively associated with deposits in a bank account while for less educated people, this

relationship is found for both bank and credit union accounts.

The remainder of the paper is organized as follows. In section 2, we present the interaction
between mobile money innovation and the usage of pre-existing deposit services and derive our
testable hypotheses. Section 3 provides the background on mobile money adoption and financial

access in Burkina Faso, and also describes our data collection and summary statistics. Section 4



lays out our methodology and discusses the endogeneity issue. Section 5 presents the results while

the last section concludes the paper.

2. Interaction between mobile money innovation and pre-existing deposit instruments

The aforementioned literature highlights that the main reason why people in developing
countries participate into informal financial mechanisms is due to the lack of access to formal
financial services (Chowa et al., 2012; Demirguc-Kunt et al., 2015; Munyegera and Matsumoto,
2016). Introducing the technology of mobile money that straddles formal and informal financial
mechanisms may be a catalyst of changes in the choices of deposit instruments. In fact, the
literature distinguishes two ways through which mobile financial technology affects the usage of
existent financial services: transformative and additive models. The first model entails access of
excluded to formal financial products, including transfers and payment through mobile money
whereas the second model indicates the usage of mobile phone as another channel to access an
existing formal financial account (Mas and Porteous, 2015; Porteous, 2006). We go beyond this
mutually exclusive vision of both models and assess the potential effects of mobile money on

individuals’ deposit behavior in a country where formal and informal finances co-exist.

Mobile money may foster financial inclusion by improving access to formal deposit
services. The changes may not only stem from the way individuals conduct their financial
transactions such as remittances but also in their choices of methods for deposit holdings.
Nevertheless, these effects may also depend on individuals’ demographic and socioeconomic

characteristics (level and type of income, location, gender, and education level) as we detail below.

2.1. Mobile money and usage of formal deposit instruments

A well-developed formal financial system is critical in providing individuals with deposit
instruments that allow them to smooth income and consumption over time and make efficient
investments in health, education and business. The institutions involved in formal financial services
mainly consist of banks, postal banks, credit unions, and insurance companies and are subject to
laws, regulations and prudential supervision (Demirgii¢-kunt and Levine, 2008; De Koker and

Jentzsch, 2013; Pande et al., 2012). The agreement between formal financial institutions and their
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customers is typically governed by formal written contracts, often in the form of standard

agreements which are, at least theoretically, enforceable in court.

Despite their advantages, access and usage of formal financial services remain limited in
developing countries. For instance, less than a quarter of adults in Sub-Saharan Africa have access
to formal financial services (IFC, 2013). Frequent reasons cited for this include the lack of enough
money, the fixed fees and high costs of opening and maintaining accounts, distance and insufficient
documentation (Thorsten Beck et al., 2008; Demirgiic-Kunt and Klapper, 2012; Honohan and
Beck, 2007; Kendall, 2010; Mas, 2010). Weak financial institutions and the cost of maintaining
branches in remote areas where unbanked people are mainly located also explain the low level of
access and usage of formal financial services. Thus, mobile money appears to have the potential to
overcome these barriers by facilitating individuals’ access to financial services through their mobile
phones. In this situation, mobile money may act as a substitute to formal financial services

especially for poor people or for those living in unbanked locations.

In developing countries, individuals often spend time and money to travel long distance to
reach branches to make deposits or withdrawals (Beck et al., 2008; Christen and Mas, 2009). This
situation may induce account owners to decrease the usage of their accounts leading to inactive or
dormant accounts. Ramada (2012) argues that as mobile money issuers involve licensed banks,
there is a strong link between mobile money and the traditional financial system, since mobile
money is fully embedded within the traditional banking sector. Thus, mobile money may alleviate
problems of low usage of formal financial instruments by acting as a complement deposit
instrument for already formal account owners. Therefore, increasing individuals’ access to mobile
money may help individuals build strong resilience by providing them additional secure means of
deposits and enhance their livelihood strategies (Dermish et al., 2012; Dupas and Robinson, 2013a;

Ky et al., 2018; Morawczynski, 2009; Shem et al., 2012).

For the purpose of this paper, it is worthwhile to distinguish banks from credit unions for
at least two reasons: first, the network of bank branches is concentrated in urban areas and mainly
serves individuals with high and regular income as it is costly to collect small and irregular income
through physical infrastructure (Dermish et al., 2012). By contrast, credit union institutions’
coverage is often comparatively large and mainly target disadvantaged individuals or those located

in remote areas. In this context, we may assume that the use of mobile money affects differently



the way individuals use their credit union or banking accounts depending on their demographic and
socioeconomic characteristics. Secondly, while there is no link between the mobile money account
and credit union account, the issuers of mobile money services are licensed banks (Ramada-
Sarasola, 2012). Mobile money is therefore fully-embedded within the banking services sector
although the mobile money account is managed by a third party; usually mobile network operators.
The possibility of already-banked individuals to make transactions between their mobile money
account and their banking account may increase their likelihood to make deposits using their
banking account (Munyegera and Matsumoto, 2016). Consequently, mobile money account
appears as a complement of the bank deposit account (Allan et al., 2013; Demirgiic-Kunt et al.,
2013; Karlan et al., 2014; Morawczynski, 2009; Triki and Faye, 2013). However, Morawczynski
(2009) shows that some individuals may not use mobile money as a deposit account because they
already have access to and use other deposit mechanisms (a bank account for example) that meet
their needs. In addition, some banked individuals may find mobile money account to be
inappropriate for big deposits, and others may want to build a relationship with the bank to access
credit in the future. Thus, its effects may be less or null on the behavior of individuals who already

have access to a bank deposit account.

2.2. Mobile money and usage of informal deposit mechanisms

Informal deposit instruments refer to rotating savings and credit associations (ROSCA)?,
deposits at home or under mattress, with a neighbor, in livestock or pay deposits collectors
(Banerjee and Duflo, 2007). While important in the lives of the poor, they are highly risky and
unregulated (De Koker and Jentzsch, 2013). Christen and Mas (2009) show that the diversity of
informal mechanisms that people use to manage their finances occurs because they are often subject
to substantial risk of loss or theft, and their availability and liquidity are highly correlated with
people’s circumstances. They also argue that individuals are ready to pay small fees for remote
electronic transactions which are more costly through informal channels. In the same vein,
Economides and Jeziorski (2016) provide evidence showing that individuals are willing to pay and
use mobile money as they perceive it to be more secure than informal storage of money. Dias and
Mckee (2010) highlight that the benefit of mobile money far outweighs the risks and usually

reduces important shortcomings associated with informal providers, such as loss of participants’



funds or services’ discontinuity. Therefore, we assume that individuals may use mobile money as
a substitute of informal deposit mechanisms because mobile money is personal, allows individuals
to access a safe deposit account and to perform financial transactions at relatively low costs and

more securely.

Nevertheless, the fact that most of the poor resort to informal mechanisms to manage their
finances implies that they may exhibit some advantages (Kendall, 2010). In fact, informal financial
mechanisms are usually predominant in areas where formal ones are scarce. In addition, informal
mechanisms (saving groups particularly) are social organizations formed to help members save for
specific purposes (Chowa et al., 2012). It is also important to note that individuals are likely to use
a combination of different deposit mechanisms to manage their incomes and to meet their financial
needs (Gash and Gray, 2015; Kendall, 2010; De Koker and Jentzsch, 2013). Participants in
informal financial mechanisms may combine informal deposit vehicles (savings groups for
instance) considered appropriate when planning for long-term objectives with mobile money that
is believed to be safe and convenient for short-term deposits® or to face unpredictable life events.
Hence, mobile money may be used in addition to informal financial mechanisms specially to cater

to short-term financial needs.

2.3. Mobile money and disadvantaged individuals’ access to deposit mechanisms

Considerations such as gender, geographic isolation or low population density,
documentation requirement, and the high cost of formal financial services play an important role
in explaining the low access to formal finance in developing countries (Allen et al., 2014; Beck et
al., 2009; Demirgii¢-Kunt and Klapper, 2012). The unbanked individuals are more likely to be
those with low and irregular incomes, those who live in rural areas far from formal financial
institutions, or socially excluded like women and less educated. Aterido et al., (2013) use household
surveys across nine Sub-Saharan African countries and show that while there is no evidence for
women and rural, high income and education are positively related to the use of formal banking
services. They also find positive relationship between women, income and the use of informal
financial services while they do not find consistent relationship between rural, education and the
use of informal financial services. Mobile money is described as an instrument that allows excluded

individuals from the formal financial system to perform financial transactions relatively cheaply,
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securely and reliably (Demirguc-kunt and Klapper, 2012; Dermish et al., 2012; Mbiti and Weil,
2016). Moreover, Mothobi and Grzybowski (2017) provide evidence that individuals living in poor
infrastructure areas are more likely to rely on mobile money than those living in areas with better
infrastructure. In this perspective, mobile money could serve as a stepping stone into the use of
formal financial services. Deposits can help smooth low and irregular income patterns and meet
individuals’ spending objectives such as school fees and health expenses. For people who make
deposits through informal methods, money security is often a challenge because the manager who
collects all members’ contributions can be subject to loss or theft, for instance. Thus, the need for
the safety offered by mobile money innovation is essential. As mobile money provides individuals
with a free electronic account that allows them to deposit money, it could be considered as a

springboard to the path to formal financial inclusion.

To sum up, the above discussion leads to the following research question: How mobile
money may affect the usage of the formal and informal deposit instruments? To answer this

question, we identify three hypotheses that our paper aims to test:

H1: Mobile money users are more (less) inclined to make deposits using formal (informal)

financial instruments than non-mobile money users.

H2: Mobile money increases formal deposits for participants in informal mechanisms.

H3: Mobile money increases formal deposits for disadvantaged people (those with low or

irregular incomes, located in rural areas, women or less educated).

3. Financial access strands and data collection

3.1. Background on mobile money, formal and informal systems in Burkina Faso

Burkina Faso is one of the poorest countries in Sub-Saharan Africa, with a GDP per capita
at around 761 USD and with 44.6% of the population living on less than $2/day international
poverty line (Gash and Gray, 2015). Access to formal financial services in Burkina Faso, as in most
low-income countries, remains limited. In fact, formal and informal financial mechanisms co-exist
in the country. While growing, the formal systems remain largely dominated by the informal sector

as most of the population access financial services from it (Gash and Gray, 2015). The formal



financial sector is still in its infancy and comprises of 13 commercial banks, and 4 financial
societies including insurance, lending and leasing institutions. The network of bank branches that
consists of around 244 branches and 305 ATM (BCEAO, 2014) is concentrated in urban areas and
mainly serves individuals with high and regular income. The sizeable part of population that relies
on informal deposit mechanisms represents an opportunity for formal financial intermediaries. In
this context, decentralized financial systems (DFS) or microfinance institutions including credit
unions, post offices and cooperatives play an important role in providing excluded individuals with
financial services such as deposit accounts, loans, insurances and financial transactions including
payments, pensions and money transfers. They represent an important channel for mobilizing
individual savings and for reaching the excluded from the banking sector especially small/medium
enterprises and disadvantaged individuals with tools of deposits and facilities to access credit (Gash
and Gray, 2015; Nair and Kloeppinger-Todd, 2007; Thieba, 2013). There are around 64
decentralized financial systems* with 285 main agencies and 349 sub-agencies throughout the

country (AP/SFD-BF, 2014).

All these formal financial institutions (banks and decentralized financial institutions) are
monitored and supervised by the Central Bank (BCEAO) and the Ministry of Economy and
Finances through State Treasury. According to the Global Findex® (Demirguc-Kunt et al., 2015)
around 13%of population in Burkina Faso have an account at formal financial institutions. It also
reports that while 51% declare to have saved in the past years only 9% did it in formal financial
institutions compared to 42% who used informal mechanisms of which 18% saved using a savings
club or a person outside the family. This report illustrates the predominance of the informal

mechanisms in the country.

To promote financial inclusion in the WAEMU, of which Burkina Faso is one of the eight
member countries, the BCEAO cheered several initiatives® that aim to take advantage of the
opportunities of new technologies, such as promoting the use of electronic money. Thus, the
Central Bank allows the entrance in the banking system of new players such as issuers of electronic
money and especially mobile network operators in partnership with banks to offer mobile money
services. The Central Bank provides agreement for the activity of mobile money to banks and
electronic money issuers. In Burkina Faso, there are two mobile money services: “Airtel Money”

launched in 2012 by the licensed bank EcoBank-Burkina in partnership with Airtel, a mobile
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operator, and “MobiCash” launched in 2013 by the licensed bank BICIAB in partnership with the
mobile operator Telmob. The subscription to mobile money services requires people to have a SIM
card of the mobile operator and a national ID card. Although there is no fee to access mobile money
account, an initial deposit of 500 FCFA (about $1 US) is required. Individuals owning a mobile
money account have the possibility to link it to their bank account (in the respective licensed banks)
that pays interest on account balances. All the electronic money issued has a counterparty of the
same value held in a “trust” account at the licensed bank for the security of mobile money owners.
Since the launch of mobile money, the takeoff remained modest with only around 5% of users in
the adult population (as of 2014). This is consistent with Mas and Porteous (2015) who stress that
rapid takeoff may not be the norm, overcoming customer caution and resistance to change requires
time and experimentation. The network of mobile money agents, that insures the conversion of
mobile money into cash and vice versa, has expanded since the launch of mobile money services

from 483 in 2012 to 3,688 in 2014 (IMF, 2015).

3.2. Data collection and summary statistics
Data collection methodology

We use hand-collected data from a survey that we designed and conducted in May 2014
that consists of 500 randomly selected individuals across the central region of Burkina Faso. The
country has 13 regions of which the central region is the most populated. Due to budgetary
constraints, our sample frame only covers the central region which is divided into one urban
municipality with 12 districts and six rural municipalities with 172 districts. The survey location is
determined on the basis of the following criteria: the first is the existence of at least one formal
financial institution into retained municipalities -which we check through the national institute of
statistics and demography (INSD) of Burkina Faso report on financial institutions.” The second
criterion is the availability of mobile phone services that we assess through the availability of
mobile operator signal. The sample frame, the central region, consists of one urban municipality,
“Ouagadougou”, and six rural municipalities among which only four have at least one formal
financial institution. We then select among the four, one municipality that is “Saaba”®. We finally
choose two districts for each municipality: two urban districts in Ouagadougou and two rural

districts in Saaba. For the purpose of the study, the target sample is composed of 50% of mobile
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money users that allows us to capture the effect of mobile money on the choices of deposit
instruments made by users compared to non-users. Ky et al. (2018) provide a detailed description
on how respondents of the survey are randomly selected in each municipality and of the survey
administration methodology. At the end of the survey, our sample consisted of 405° respondents

with 50.5% of mobile money users and 49.5% of non-users.

Summary statistics

The descriptive analysis (Table 1) of the choices of deposit instruments reveals that 49% of
individuals make deposits in a credit union account, 42% participate in informal deposit
mechanisms, 40% use a bank account and 40% use their mobile money account. Regarding the
gender, female respondents are less likely to use bank and mobile money accounts to make deposits
compared with their male counterparts (respectively 34% and 37% vs 46% and 44%). Yet, women
are more engaged in informal mechanisms for deposits with about 55% compared to 29% of men
stressing out their comparative disadvantage to access formal financial account for deposits.
Similarly, less educated individuals have comparatively low access to bank and mobile money
accounts (with respectively 19% and 34% vs. 55% and 45% for highly educated individuals).
According to the living place, individuals located in rural areas are less likely to make deposits in
bank accounts (only 33% of the respondents compared to the 47% for urban) possibly because
bank institutions are more concentrated in urban areas. However, as alternative to bank institutions,
credit unions and mobile money are more accessible due to their availability in remote areas across

the country (with respectively 50% and 47% for rural vs. 49% and 34% for urban).

Taking into account mobile money usage, 47% of users reported to make deposits in a bank
account compared to 33% of non-users. Conversely, the proportion of mobile money users who
make deposit in informal mechanisms is lower than that of non-users (respectively 36% vs. 48%).
Expectedly, participants in informal mechanisms have lower access to bank and mobile money
accounts respectively with 30% and 32% (compared to non-participants with 49% and 48%), while
they are more inclined to use a credit union account (54% compared to 46% for non-participants).
Among respondents located in rural areas, 47% use mobile money for deposits while only 34% of
those located in urban areas do so. By contrast, we find that the use of informal deposits

mechanisms is more common in urban than rural areas. This may stem from the fact that in urban
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areas people are more likely to get stable and predictable income than in poor rural areas. The data
show that among individuals living in urban areas 62% participated in informal deposits
mechanisms compared to 24% of individuals living in rural areas. Income level and type also drive
some differences in the choices of deposit instruments. Across deposit instruments considered,
there are around 22% of low income'® compared to 57% of high income individuals who use a
bank account and 34% compared to 47% for a mobile money account. We also notice that low
income individuals rely more heavily on informal mechanisms to make deposits (53% vs. 32%)

while those with unpredictable income are less reliant on bank account (25% vs. 54%).

Considering the combination of deposit instruments, our statistics reveal that among
individuals who make deposits using a bank account, 51% have a credit union account, 49% have
a mobile money account and 33% participate in informal financial mechanisms. Moreover,
individuals who use a credit union account to make deposits tend to be comparatively more
involved in informal financial mechanisms (48%) than using a mobile money account (43%) or a
bank account (41%). Among individuals who use informal deposit mechanisms, a large part has a
credit union account 56%, while only 34% have a mobile money account and 31% a bank account.
Finally, depositors in a mobile money account are comparatively more formally included
individuals with 53% having a credit union account, 48% a bank account and only 35% deposit in

informal mechanisms.

Overall, the reported statistics highlight far-reaching heterogeneity in the choices of deposit
instruments according to individuals’ characteristics and their use or not of mobile money. These
observed differences motivate our empirical strategy that analyzes the effect of mobile money on
the choices of deposit instruments either formal or informal by controlling individuals’

characteristics.

13



Table 1. Data sample characteristics: choices of deposit instruments.

Deposit instruments

Full Mobile

sample  money users Bank Credit union Informal ~ Mobile money
Full sample 50% 40% 49% 42% 40%
Gender
Female 49% 50% 34% 52% 55% 37%
Male 51% 51% 46% 48% 29% 44%
Marital situation
Married 48% 57% 48% 54% 38% 48%
Single 51% 44% 32% 45% 50% 33%
At least one person in charge 52% 55% 44% 53% 46% 45%
Age
<30 51% 48% 31% 47% 52% 37%
>=30 49% 52.50% 50% 52% 32% 44%
Education level
Less than secondary education level 42% 44% 19% 49% 44% 34%
At least secondary education level 58% 55% 55% 50% 41% 45%
Living place
Rural 52% 57% 33% 50% 24% 47%
Urban 48% 43% 47% 49% 62% 34%
Occupation/employment status
Paid activity 81% 48% 41% 52% 42% 38%
Unpaid activity 16% 59% 43% 43% 46% 52%
Income level and type
Income ranging from 10,000 to 50,000 FCFA 49% 45% 22% 43% 53% 34%
Income more than 50,000 FCFA 51% 55% 57% 56% 32% 47%
Irregular income 48% 53% 25% 57% 40% 44%
Regular income 52% 48% 54% 43% 44% 38%
Informal mechanisms
Participants 45% 43% 30% 54% 83% 32%
Non-participants 55% 57% 49% 46% / 48%
Usage of mobile technology
Mobile phone user 99% 50% 40% 50% 42% 41%
MM user 50% / 47% 50% 36% 79%
Non-MM user 50% / 33% 49% 48% /
Using deposit account
Formal 89% 52% 58% 72% 37% 44%
Bank 40% 58% / 51% 33% 49%
Credit union 49% 50% 41% / 48% 43%
Informal 40% 43% 31% 56% / 34%
Mobile money 42% 98% 48% 53% 35% /

Source: Authors’ analysis of the survey data collected in May 2014 in Burkina Faso. Throughout, F CFA (Franc of the African Financial Community)
refers to the local currency. The exchange rate during the survey period was about 500 F CFA = $1 US.
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4. Model specification and endogeneity issue

4.1. Baseline model specification

We examine the relationship between mobile money usage and individuals’ choices of

deposit instruments by using a logistic model specified as follows:

PROB{y, =1}=®(, + o, MMuser, + ., X,) (1)

where @ is the cumulative distribution function of logistic distribution.

In the model (1), ); stands for our dependent variable that characterizes individuals’

choices of deposit'! instruments. It is a dummy variable that alternatively stands for deposit using:
formal'? instruments, a bank account, a credit union account, informal mechanisms or a mobile
money account. These dependent variables, except deposit using formal instruments, are measured

using the following questions: “During the past 12 months, did you make deposits using a bank

. € . €

account?”; “a credit union account?”’; “informal mechanisms?”; “a mobile money account?” All

these variables'? are dummies and each variable takes the value one if respondent reports YES, and
zero otherwise. MMuser;, is the independent variable of interest that stands for the use of mobile
money. It is a binary variable that takes the value one if the respondent indicates using mobile
money, and zero otherwise. X, represents the set of variables controlling for age, marital situation,

location, gender, occupation or employment status, at least one person in charge, education level,

level and type of income.

If mobile money users are more (less) likely to make deposits using a given deposit
instrument —formal and/or informal— than non-users, the coefficient ¢r, should be positive

(negative) and statistically different from zero implying that mobile money acts as a complement

(substitute) of this deposit instrument.

4.2. Mobile money and deposit behavior of participants in informal mechanisms

To investigate whether the use of mobile money increases the likelihood of participants in
informal mechanisms to make deposits in formal financial institutions, we modify our equation (1)

by including interaction terms as follows:
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PROB{y, =1}=®(B, + f,MMuser, + B,PIM, + f,MMuser. x PIM, + B,PIM, x X, + B, X,) (2)

where @ is the cumulative distribution function of logistic distribution.

In the model (2), ); is our three dummy dependent variables that characterize individuals’
choices of formal deposit instruments that alternatively stands for deposit using: formal
instruments, a bank account or a credit union account!4, MMuser; represents the use of mobile
money. PIM, is a binary variable that stands for participating in informal mechanisms. We

measure this variable using the following question: “During the past 12 months, did you use

informal financial deposit mechanisms?” It takes the value one when the individual’s response is

YES, and zero otherwise. X, is the same vector of control variables used in equation (1) that we
also interact with the participation in informal deposit instruments. The estimate of main interest

is given by the total effect: 5, + 3, .

4.3. Mobile money and deposit behavior of disadvantaged individuals

To study the effects of mobile money on the barriers to formal financial access, we consider
the following individuals’ characteristics: level and type of income of poor people (low and
unpredictable income/high and regular income), remoteness or lack of formal financial
infrastructures (rural/urban), gender discrimination (women/men) and lack of financial literacy

(less educated/highly educated)'®.

With regard to this investigation, we test whether mobile money affects the usage of formal
and informal deposit instruments by disadvantaged individuals and how it can be considered as a
springboard toward formal financial services. Since we are interested now about individuals’

characteristics, we write our specification as follows:
PROB(y, =1)=®(y, + y,MMuser, + y,D, + y ,MMuser, x D, + y;D, x X', +y,X",)  (3)
where @ is the cumulative distribution function of logistic distribution.

Where D, is a dummy variable that stands alternatively for individuals’ characteristics that

we use to examine the effects of mobile money on deposits using formal financial instruments
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taken as a whole as well as bank and credit union accounts considered separately for low vs. high

income, irregular vs. regular income, rural vs. urban, women vs. men, and less vs. highly educated

individuals. X 'l. is our vector of controls from which we remove individuals’ characteristics

considered for the dummy D, . The estimates of main interest are J, and the total effect },+7,.

4.4. Endogeneity issue

From our equations (1 to 3), to identify the effects of the use of mobile money on

individuals’ choices of deposit instruments we must assume that MMuser, is independent of the

control variables included in the regressions. Therefore, the estimated coefficients are valid only if
the use of mobile money is not correlated with the error term. However, making deposits in any
financial instruments considered in our analysis may be related to the decision of individuals to use
mobile money. For instance, banked individuals may use mobile money with the intention to easily
make deposits in their bank account, while unbanked people may use it because of lack of
convenient ways to make deposits. To address this potential endogeneity issue resulting from
simultaneous effects, we resort to an instrumental variable (IV) linear probability model (LPM)
approach. We follow previous literature (Jack and Suri, 2014) and use the distance to the closest
agent as an excluded instrument for the use of mobile money. We evaluate this distance by using
the answer to the following question: “What distance did you travel to reach a mobile money
agent?” The responses are encoded on a 5-point Likert scale, 1 (less than 1 km), 2 (1 to 2 km), 3
(2 to 5 km), 4 (5 to 10 km) and 5 (more than 10 km). The underlying hypothesis of this instrument
is that access to mobile money agents is required for cash in/out functions that allows for an
effective use of mobile money and is not correlated with individuals' characteristics that could

affect saving for specific purposes (see Table A.6 in the Appendix).

The exogeneity of the distance to the nearest mobile money agent relies on that it may not
be correlated with individuals' characteristics that could affect the choice of deposit instrument.
This is indeed the case as in Burkina Faso, mobile money agents are mainly composed of retail
outlets (shopkeepers or small businessmen) who start mobile money business on top of their
existing business in order to diversify their services and incomes. Importantly, these retail agents

are often located in remote areas near the poor households. Although mobile money operators (and
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partner bank branches) have their own mobile money agents who are more likely to be located near
places where there are income generating activities, the cost of installation is such that mobile
money providers may favor the retail outlets. In the same vein, Munyegera and Matsumoto (2016)
show that the decision of mobile money providers for licensing an agent is related to the prescribed
requirements regardless of the geographical and socio-economic characteristics of the agent’s
location. In all cases, given that the network of mobile operators covers around 80% of the country
(GSMA, 2015), mobile money services are offered in low income areas as well. We find as
expected the coefficient of this variable distance to have a negative sign as the further individuals
are from mobile money agents, the harder it will be to access mobile money services, and this may
reduce adoption/usage of mobile money (we do not present first-stage regressions to save space).
From Tables 5 to 8 we show the Kleibergen-Paap F statistic along with the corresponding Stock-

Yogo critical values at 10% for the relevance of the instrument.

In further investigations, we use the matching approach that allows to evaluate the average
effect of treatment (mobile money) on our dependent variables (outcomes) by comparing
individuals who receive the treatment (MMuser = 1) to those who do not receive the treatment
(MMuser = 0) (Heckman, Ichimura and Todd, 1998; Lin, 2018). The average treatment effect on
the treated (ATT) is given by the difference of the two values of the outcome:

ATT = (Y1; — Yoj). Where Yj; is the outcome of individual i who uses mobile money, and
Yy, 1s the counterfactual value that gives individual i's outcome when he does not use mobile money
This value is unobservable and hence it is approximated using the outcome of individuals who did
not use mobile money Y; ;. For the matching method, the statistical independence of (Yy;, Yy;) and
MMuser, conditional on X must be satistfied. Therefore, we perform a balance test that suggests no
difference between treated and the control groups. The results are reported in Table A.7 in the

Appendix and could be provided in an online Appendix if pressed for space.
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Table 2. Definitions of variables.

Variable Definition Obs. Mean
— - P
Mobile money user (MM user) F:{elplr),]/ (;[0: tl(;e question: Do you use mobile money services? Encoded as yes 405 0.50
Deposit using mobile money Reply to the question: During the past 12 months, did you deposit your 401 0.41
account money using your mobile money account? Encoded as yes =1, n0 =0 )
Denosit usine formal financial Indicate when respondents deposit their money using formal financial
—CPOsT! & institutions, encoded as (deposit using banks and/or credit unions) = 1, 402 0.69
nstitutions
others =0
Deposit using bank account Reply to Fhe question: During the past 12 mo:lths, dlil you deposit your 402 0.40
money using a bank account? Encoded as yes = 1, no =0
Deposit using credit union account Reply to Fhe question: ]?urmg the past 12 months, dl_d you (ieposn your 402 0.50
money using a credit union account? Encoded as yes =1, no =0
Deposit using informal mechanisms Reply to Fhe question: Durmg.the past 12 months, d_ld you Eleposn your 402 0.42
money using informal mechanisms? Encoded as yes=1,n0=10
Participating in informal Reply to the question: During the past 12 months, did you participate in
. . . 402 0.45
mechanisms informal mechanisms? encoded as yes = 1, no =0
Individuals’ characteristics
Age Indicate the age of respondent 404 30.55
Male Indicate the gender of respondent, Encoded as Male = 1, Female = 0 405 0.51
Married qulcate the marital situation of respondent, Encoded as Married = 1, 405 0.48
Single =0
At least one person in charge Indicate if ihe respondent_has or has not dependent, Encoded as Having 401 0.53
dependent = 1, otherwise = 0
Education In('hcate ihe education l_evel of responilent, Encoded as Illiterate = 1, 402 267
Primary = 2, Secondary = 3, University = 4
Rural Indicate the location of respondent, Encoded as Rural = 1, Urban = 0 405 0.52
. Indicate the employment status of respondent, Encoded as (Employed,
Occupation Entrepreneur, Merchant, Farmer) = 1, (Unemployed, Student) = 0 391 0.84
Indicate the monthly income of respondent, encoded as Less than 10,000
Income FCFA = 1, 10,000 to 50,000 FCFA = 2, 50,000 to 150,000 FCFA = 3, 405 261
150,000 to 300,000 FCFA = 4, 300,000 to 500,000 FCFA = 5, More than ’
500,000 FCFA =6
Trregular income Indicate _the type of income of respondent, encoded as Irregular = 1, 403 0.48
Regular =0
Instrumental variable (excluded instrument)
Distance to the nearest mobile Indicate distance to the closet mobile money agent, Encoded as less than
S lkm=1,1t02km=2,2to5km=3,5to 10 km =4 and more than 10 405 2.87

money agent

km=35

Note: Throughout, F CFA (Franc of the African Financial Community) refers to the local currency. The exchange rate during the survey period was

about 500 F CFA = $1 US.
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5. Results

In the following tables, we present side by side the results of our logistic empirical specification
along with those of the IV strategy obtained from the linear probability model (LPM) using 2SLS
estimator (Angrist and Pischke, 2008) even if the endogeneity test'” does not reject the null
hypothesis of exogeneity of mobile money use. We also provide the results from the propensity
matching score (PMS) approach modelled using a logistic model (the Appendix Tables A.8 to
A.10). Overall, all our conclusions are similar and therefore, we only discuss results from the

logistic model.'®

5.1. Mobile money and choices of deposit instruments

Table 3 presents estimates of the effects of the adoption of mobile money on individuals’
choices of deposit instruments. As a starting point, we analyze the probability of mobile money
users compared to non-users to make deposits using formal and/or informal financial mechanisms.
Across the columns, we find a significant suggestive evidence of mobile money only in column 5
whereby, as one may expect, the use of mobile money is positively associated with making deposits
in mobile money account. Indeed, Mbiti and Weil (2016) and Mas and Mayer (2011) description
of the mobile money account emphasize that it is used to make deposits for forward payments or
future purposes. Moreover, our results support the findings of Van Der Boor et al. (2014) that in
developing countries poor people with fewer or without options for accessing banking services
would be inclined to use mobile phones to perform financial transactions that appear to be safe,
less expensive and more reliable compared to formal and informal financial alternatives. However,
we find no difference in the likelihood of mobile money users compared to mobile money non-
users to make deposits in formal financial institutions (for both banks and credit unions) or using
informal deposit mechanisms. Therefore, these results do not confirm our first hypothesis that users
of mobile money are more (less) inclined to make deposits using formal (informal) financial
instruments compared to non-users. Prior the detail of the next step of our investigation, we briefly
discuss hereafter our control variables, namely the effect of socioeconomic characteristics on

individuals’ choices of deposit instruments.
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Starting with the variable married, we find that it is positively and significantly associated
with deposit in formal instruments as a whole, in credit union and in mobile money accounts. In
settings where a head of household often emigrates in search for opportunities, this result may

indicate preferred deposit instruments for those working far from their families.

Considering the living place and gender, the estimates suggest that the group of individuals
located in urban areas and being female facilitate the formation of informal deposit mechanism.
The negative and significant coefficient associated with occupation may reflect the fact that poor
individuals with unpaid activity may comparatively rely more on mobile money that is accessible
and affordable to make deposits. Consistent with the distinction between banks and credit unions
made earlier (section 2.1), the results show that individuals with irregular income have less
inclination to make deposits in a bank account and rely rather on credit union institutions that are
more expanded throughout the country. The estimates of education reveal a positive and significant
association with deposits in formal financial instruments taken as a whole and using a bank account.
The results for the income level (income and income squared) may indicate a hump-shape

relationship between income and deposit using formal financial instruments and credit union.

5.2. Facilitating formal deposits of participants in informal mechanisms

We focus on participants in informal mechanisms and analyze whether the use of mobile
money may facilitate their access to formal financial deposit instruments. Table 4 presents the
results. We find that individuals engaged in informal mechanisms benefit from the use of mobile
money. More precisely, the results show a positive relationship between the use of mobile money
and making deposits in a bank account that may increase by 16%'? (column, 2), but no relationship
appears with credit union account (column 3) or formal financial institutions taken as a whole
(column 1). These results support our second hypothesis and confirm the previous discussion which
emphasized how the linkage between mobile money account and bank account may play a role in
the choices of deposit instruments. Credit union institutions being more widespread and
comparatively more accessible than banks, mobile money would be more useful to access the bank
accounts than credit union accounts. Our findings also suggest that mobile money may possibly

help to shift a fraction of deposits from less secure informal mechanisms to formal financial
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Table 3. Choices of deposit instruments and mobile money adoption.?’

Logit regressions

IV regressions

Deposit using formal financial

Deposit using formal financial

institutions Deposit Deposit institutions N Deposit
Bank . using using Bank De&(;(s)f];l:]mg using
and/qr‘ Bank Crefdit mfom}al mobile and/qr Bank Creflit mechanisms mobile
credit union mechanisms money credit union money
union union
(1) (2) (3) (4) (5) (6) (7) (8) ©9) (10)
MM user -0.165 0.374 -0.111 -0.233 5,167 -0.014 0.073 -0.036 -0.066 0.716%%*
(0.283) (0.298) (0.236) (0.266) 0.610) (0.048) (0.045) (0.057) (0.051) (0.038)
Age -0.038 0.115 -0.094 -0.0264 -0.034 0.003 0.034 -0.020 -0.010 -0.001
(0.154) (0.159) (0.129) (0.136) 0.218) (0.026) (0.024) (0.030) (0.023) (0.017)
Age squared 0.001 -0.001 0.001 -0.000 -0.000 0.000 -0.000 0.000 0.000 -0.000
(0.002) (0.002) (0.002) (0.002) (0.003) (0.000) (0.000) (0.000) (0.000) (0.000)
Married 0.901%* 0.293 0.587** -0.054 1.270%%* 0.130%* 0.038 0.138** 0.007 0.105%**
(0.374) (0.396) (0.284) (0.310) (0.425) (0.059) (0.057) (0.065) (0.060) (0.039)
Rural 0.268 -0.450 -0.149 -1.94] % 0.246 0.042 -0.052 -0.025 -0.379%** 0.023
(0.303) 0.318) (0.238) (0.281) (0.389) (0.048) (0.047) (0.055) (0.051) (0.034)
Male -0.054 -0.097 -0.180 -0.997%** 0.661* 0.019 -0.008 -0.041 -0.181%%% 0.060*
(0.274) (0.280) (0.227) (0.256) (0.367) (0.045) (0.042) (0.053) (0.049) (0.031)
Occupation 0.157 0205 -0.032 0.665* -1.224%x 0.014 -0.053 -0.002 0.117 -0.101%*
(0.461) (0.508) (0.407) (0.403) (0.593) (0.086) (0.083) (0.094) (0.074) (0.053)
Irregular income -0.276 -0.960%*%  0.756%** -0.046 0.731% -0.031 0.165%%%  (,178%** -0.013 0.076**
0.307) 0.302) (0.250) (0.283) (0.382) 0.052) (0.050) (0.057) (0.051) 0.037)
Person in charge 0.299 0.338 0.305 0.400 0.132 0.050 0.053 0.078 0.073 0.022
(0.263) 0.274) 0.215) (0.249) (0.356) (0.042) (0.040) 0.051) (0.045) 0.031)
Education 0.840%*% [ ]4]%** 0.123 -0.298* 0.475% 0.121%%%  0,178%%* 0.033 -0.051* 0.053%*
(0.190) (0.233) (0.145) (0.166) (0.252) (0.028) (0.028) (0.034) (0.030) (0.021)
Income 2.9 0.415 2.101%* -0.732 1.790 0.595%%%  0237%F  (.453%* -0.112 0.175
(0.704) (1.201) (1.018) (0.959) (1.123) (0.127) (0.106) (0.191) (0.189) (0.125)
Income squared -0.341 %% 0.144 -0.310% 0.0470 -0.273 -0.077%%* -0.012 -0.067* 0.006 -0.028
0.112) 0.225) (0.183) (0.166) (0.190) (0.020) (0.016) (0.034) (0.032) 0.021)
Constant -6.504% 1% 8226%FF 2,076 3.744 -6.997%* 20.750%  -1.255%x 0.016 1.249%5* 0327
(2.430) (2.747) (2.243) (2.423) (3.249) 0.412) 0.361) (0.505) (0.428) (0.270)
Observations 379 379 379 379 378 377 377 377 377 376
R2 / Pseudo R2 0.1975 0.3359 0.0488 0.211 0.5893 0.208 0.378 0.065 0.254 0.642
Wald 2 (HO: nullity 63 g7us 779565 23 794 89.8 1+ 114,07+
of coefficients)
Likelihood ratio test
2 (HO: nullity of 128.93%%%  200.71%%%  57.56%%* 138.57%%* 331.92%#*
coefficients)
;yy":"f)” ectprediction  ge2g0s  6645%  58.85% 78.40% 94.16%
Zyy":"g)” cotprediction o6 se0r g661%  62.03% 63.13% 84.38%
First stage F-stat on instrument for MM user 57.08%%** 57.08*** 57.08*** 56.61%** 56.64%%%*
Kleibergen-Paap Wald rk F-stat (HO: 57.08 57.08 57.08 56.61 56.64
equation is weakly identified)
Stock-Yogo critical values (10%) 16.38 16.38 16.38 16.38 16.38
Endogeneity test of MM user (HO: exogeneity) 0.297 1.496 0.514 1.557 0.627

Note: Dependent variables: deposit using formal financial institutions, deposit using a bank account, deposit using a credit union account, deposit using informal mechanisms and deposit using a
mobile money account are all dummies. Deposit using formal financial institutions equals 1 if respondents make deposit using bank account and/or credit union account, and 0 otherwise. Deposit
using a bank account equals to 1 if respondents make deposit using bank account, and 0 otherwise. Deposit using a credit union account equals to 1 if respondents make deposits using a credit
union account, and 0 otherwise. Deposit using informal mechanisms equals to 1 if respondents make deposits using informal mechanisms, and 0 otherwise. Deposit using a mobile money account
equals to 1 if respondents make deposits using mobile money account, and 0 otherwise. The variable of interest, MM user is also a dummy that equals to 1 if respondents use mobile money, and
0 otherwise. The coefficients reported in the table are the log odds of the use of mobile money on the choices of deposit instruments. Robust standard errors are in brackets. *** Significant at the

1% level, ** Significant at the % level, * Significant at the 109 level.
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instruments. Moreover, our results are in line with Demirguc-kunt et al. (2015) who describe that
shifting to digital payments, particularly mobile money can provide an important first entry point
into the formal financial system. However, it is important to note that mobile money users may use
it in addition to their informal financial services. To shed more light on this possible “shifting”
effect, we run a regression using the response to the following question of our survey: “Did you
reduce the use of informal instruments since your mobile money adoption?” We derive a dummy
variable that takes the value one if the response was YES and zero otherwise. We find that the
probability of participants in informal instruments, who report to have reduced their use since their
adoption of mobile money, to make deposits using a bank account may increase by 9% (Table A.2
in Appendix). Accordingly, the use of mobile money seems to be strongly associated with the use
of a bank account for deposits than with a credit union account as mobile money users can easily
make deposits in their bank account with their mobile phone (Mas, 2010; Munyegera and

Matsumoto, 2016).

5.3. Overcoming barriers to financial access

In Table SA we report estimates of the effects of mobile money on the choices of deposit
instruments for groups of individuals which differ by level and type of income. Considering the
level of income, the results indicate that for low (high) income individuals, the use of mobile money
is negatively (positively) associated with making deposits using formal financial institutions.
Hence, in this case, mobile money may act as a substitute (complement) of formal deposit
instruments for mobile money users with a low (high) income. These results may suggest the
existence of a “threshold income” beyond which mobile money facilitates the use of formal deposit
instruments. Considering the type of income, we find that the use of mobile money is positively
associated with making deposits using a bank account for irregular income individuals suggesting
complementarity effect between mobile money and bank accounts. This result indicates that mobile
money might overcome barriers related to the unpredictable income of individuals to access a bank
account while it has no effect on credit union institutions that are more expanded throughout the

country.
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Table 4. Choices of deposit instruments and mobile money adoption: participants in informal
financial mechanisms.

Logit regressions IV regressions
Deposit using formal financial institutions Deposit using formal financial institutions
Bank and/or credit Credit Bank and/or credit Credit
union Bank union union Bank union
) (2 3) 4 (5 (6)

MM user ($2) -0.432 -0.338 -0.222 -0.027 0.010 -0.063

(0.537) (0.415) (0.338) (0.061) (0.065) (0.080)
Participating in informal mechanisms 1.360 -12.17* -3.286 0.289 -0.390 -0.370

(5.794) (6.789) (5.427) (0.951) (0.797) (1.080)
xggh‘;ffi;’r‘l:aﬁ;ipaﬁ“g in informal 0211 1.801 %%+ 0.0584 -0.013 0.124 0.029

(0.682) (0.685) (0.518) (0.094) (0.088) (0.112)
Ei::lt:]ol:]):tmg in informal mechanisms x YES YES YES YES YES YES
Controls YES YES YES YES YES YES
Wald:
(B2) + (B4) -0.220 1.463%%** -0.163 -0.040 0.134%* -0.034

(0.420) (0.546) (0.392) (0.071) (0.058) (0.078)
Observations 377 377 377 375 375 375
R2 / Pseudo R2 0.271 0.417 0.134 0.295 0.427 0.171
Wald %2 (HO: nullity of coefficients) 93.87%** 76.88%** 62.52%%*
l;l;flii?i(;i?sgatio test 2 (HO: nullity of 166.40%** 243 §3%xx 104 64% %+
% correct prediction (y=1) 84.33% 85.16% 67.19%
% correct prediction (y=0) 63.30% 79.73% 68.65%
First stage F-stat on instrument for MM user 413.86%** 413.86%** 413.86%**
First stage F-stat (MM user x Participating in informal mechanisms) 551.01%** 551.01%** 551.01%**
Kleibergen-Paap Wald rk F-stat (HO: equation is weakly identified) 8.94 8.94 8.94
Stock-Yogo critical values (10%) 7.03 7.03 7.03
Endogeneity test of MM user (HO: Exogeneity) 0.204 2.242 0.538

Note: Dependent variables: deposit using formal financial institutions, deposit using bank account and, deposit using credit union account are all dummies.
Deposit using formal financial institutions equals 1 if respondents make deposits using bank account and/or credit union account, and 0 otherwise. Deposit
using bank account equals to 1 if respondents make deposits using bank account, and 0 otherwise. Deposit using credit union account equals to 1 if
respondents make deposits using credit union account, and 0 otherwise. With the interactions, the total effect is given by the sum of the coefficient of the
interaction term plus the coefficient of the use of mobile money (MM user), and the p-value obtained through the Wald test is reported below. The coefficients
reported in the table are the log odds of the use of mobile money on the choices of deposit instruments. Robust standard errors are in brackets. *** Significant

at the 19 level, ** Significant at the 5% level, * Significant at the 10% level.
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We turn now to the remaining set of individuals’ demographic and socio-economic
characteristics that appear to be obstacles to the access of formal financial deposit instruments. In
Table 5B, we present the effect of mobile money on individuals’ choices of deposit instruments on
the basis of their location, gender and level of education. Considering the group of rural, women
and less educated individuals, we find that mobile money seems to help them overcome barriers to
access formal deposit instruments. The results show that mobile money may increase the
probability to make deposits using a bank account by 15% for women, and using bank and credit
union accounts by respectively 13% and 15% for less educated individuals?!. We do not find any
relationship for individuals located in rural areas, implying that mobile money account may be used
in this case for deposit holdings (Table A.3 in the Appendix) instead of bank and credit union
accounts. Our results indicate a complementarity effect between mobile money and bank accounts
for women, while this effect concerns mobile money, bank and credit union accounts for less
educated individuals. All our findings are consistent with the fact that credit union institutions are
more widespread and affordable for women and less educated people than bank institutions.
Although the linkage between mobile money account and bank account may lead individuals
toward bank institutions, our results show that mobile money decreases low income individuals’
likelihood to make deposits using formal financial institutions. These findings are consistent with
those of Mothobi and Grzybowski (2017) that mobile money broadens banking services access,

thereby alleviating the lack of banking infrastructure in the area where poor people live??.

Overall, our findings (in Tables 5A and 5B) support our third hypothesis that mobile money
is beneficial to disadvantaged groups (individuals with irregular incomes, women and less educated
individuals) by improving their use of formal financial instruments. The results show that mobile
money can transform individuals’ financial behavior by helping them overcome barriers to access
formal deposits instruments especially for formally excluded individuals. Consequently, mobile
money appears as a stepping-stone toward formal financial institutions for disadvantaged

individuals.
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Table SA. Choices of deposit instruments and mobile money adoption: Disadvantaged people.

Logit regressions 1V regressions

Deposit using formal financial institutions Deposit using formal financial institutions

Deposit in informal mechanisms

Deposit in informal mechanisms

Bank and/or credit union Bank Credit union Bank and/or credit union Bank Credit union
@ 2 (3) “ (5 (6) ()] ®)
MM user (y2) 1.084%* 0.665 0.234 -0.057 0.111%* 0.132%* 0.031 -0.045
(0.514) (0.409) (0.354) (0.432) (0.054) (0.068) (0.077) (0.065)
Low income 11.017** -2.053 8.509* 8.994* 1.266 0.050 1.776* -0.557
(5.521) (5.770) (4.989) (4.961) (0.856) (0.886) (1.009) (0.790)
MM user x Low income (y4) -1.866%** -0.642 -0.810 -0.348 -0.264%%* -0.118 -0.143 -0.047
(0.633) (0.618) (0.509) (0.564) (0.095) (0.091) (0.113) (0.100)
Low income x Controls YES YES YES YES YES YES YES YES
Controls included YES YES YES YES YES YES YES YES
Wald:
(v2) + (v4) -0.782%* 0.023 -0.576 -0.406 -0.153* 0.014 -0.113 -0.092
(0.368) (0.464) (0.366) (0.362) (0.079) (0.059) (0.082) (0.077)
Observations 379 379 379 379 377 377 377 377
R2 /Pseudo R2 0.220 0.326 0.111 0.267 0.234 0.370 0.141 0.299
Wald %2 (HO: nullity of coefficients) 68.34%%* 96.51%** 46.53%** 598.65%**
Likelihood ratio test 2 (HO: nullity of coefficients) 139.01%*** 195.74%*%  90.09%** 167.73%**
% correct prediction (y=1) 82.46% 81.29% 61.98% 85.80%
% correct prediction (y=0) 66.67% 75.89% 72.73% 63.13%
First stage F-stat on instrument for MM user 472.01%%* 472.01%%*%  472.01%** 472.01%**
First stage F-stat (MM user x Low income) 638.08*** 638.08***  638.08%** 485.78%**
Kleibergen-Paap Wald rk F-stat (HO: equation is weakly identified) 8.90 8.90 8.90 10.897
Stock-Yogo critical values (10%) 7.03 7.03 7.03 7.03
Endogeneity test of MM user (HO: 0658 1.684 1128 0248

Exogeneit;

Logit regressions IV regressions

Deposit using formal financial institutions Deposit using formal financial institutions

Deposit in informal mechanisms

Deposit in informal mechanisms

Bank and/or credit union Bank Credit union Bank and/or credit union Bank Credit union
@ 2 3) “ (5 (6 )] ®)
MM user (y2) -0.057 -0.228 0.157 0.233 0.034 -0.008 0.032 -0.016
(0.465) (0.433) (0.333) (0.385) (0.059) (0.059) (0.079) (0.062)
Irregular income -7.209 9.075 2111 1%** -9.444% -1.497* 1.728** -3.765%** -1.271
(6.559) (6.822) (6.990) (5.143) (0.857) (0.850) (0.954) (0.817)
MM user x Irregular income (y4) -0.073 1.340% -0.354 -0.545 -0.078 0.149% -0.082 -0.054
(0.608) (0.699) (0.498) (0.553) (0.097) (0.087) (0.112) (0.102)
Irregular income x Controls YES YES YES YES YES YES YES YES
Controls YES YES YES YES YES YES YES YES
Wald:
(y2) + (vy4) -0.130 1.112%* -0.198 -0.312 -0.044 0.141%* -0.050 -0.070
(0.393) (0.548) (0.371) (0.397) (0.077) (0.064) (0.079) (0.081)
Observations 379 379 379 379 377 377 377 377
R2 / Pseudo R2 0.253 0.390 0.121 0.273 0.260 0.432 0.148 0.310
Wald %2 (HO: nullity of coefficients) 71.07*** 108.54%** 45 18*** 97.68***
Likelihood ratio test 2 (HO: nullity of coefficients) 154.38%** 228.23%** 95 33%k* 170.75%**
% correct prediction (y=1) 71.27% 70.97% 67.19% 82.72%
% correct prediction (y=0) 80.18% 87.50% 67.38% 66.82%
First stage F-stat on instrument for MM user 412.51%%* 412.51%%*%  412.5]%** 410.24%%*
First stage F-stat (MM user x Irregular income) 13.09%*** 13.09%*** 13.09%*** 13.46
Kleibergen-Paap Wald rk F-stat (HO: equation is weakly identified) 9.11 9.11 9.11 223.94
Stock-Yogo critical values (10%) 7.03 7.03 7.03 7.03
Endogenglty test of MM user (HO: 3185 2459 0704 2637
Exogeneity)

Note: Dependent variables: deposit using formal financial institutions, deposit using bank account, deposit using credit union account and deposit using informal mechanisms are all dummies. Deposit using formal financial institutions equals 1 if respondents make deposits
using bank account and/or credit union account, and 0 otherwise. Deposit using bank account equals to 1 if respondents make deposits using bank account, and 0 otherwise. Deposit using credit union account equals to 1 if respondents make deposits using credit union
account, and 0 otherwise. Deposit using informal mechanisms equals to 1 if respondents make deposits using informal mechanisms, and 0 otherwise. With the interactions, the total effect is given by the sum of the coefficient of the interaction term plus the coefficient of
the use of mobile money (MM user), and the p-value obtained through the Wald test is reported below. Low income individuals are those with less than 50,000 F CFA (around $100US) per month. Irregular income individuals are those who specify having irregular income
by answering the following question: “Do you have regular or irregular income?” The responses are encoded as irregular income = 1, and regular income = 0. The coefficients reported in the table are the log odds of the use of mobile money on the choices of deposit
instruments. Controls included: age, age squared, married, rural, male, occupation, irregular incomes, at least one person in charge, education level, incomes level and incomes squared. According to the subsamples we remove respectively controls incomes level and

incomes squared, and irregular incomes. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
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6. Conclusion

This paper examines the interplay between mobile money innovation and pre-existing
formal and informal financial instruments, with a particular focus on its potential to enhance
financial access for disadvantaged individuals. In developing countries, the predominance of
informal deposit mechanisms associated with the underdeveloped formal financial system raises
questions about the effect that the growing technology of mobile money may have on the

improvement of financial access. The paper addresses this issue.

We use an original dataset obtained from a survey we conducted in Burkina Faso in May
2014 and find overall that the use of mobile money is not associated with deposits using formal
and informal financial instruments but, as one may expect, it is positively associated with making
deposits in mobile money account. By contrast and more interestingly, we show in further analysis
a positive relationship between the use of mobile money by participants in informal mechanisms
and deposits in formal financial instruments; bank accounts more precisely. Thus, our findings are
in line with current efforts by central banks, governments and international organizations to

improve financial access by encouraging the adoption of mobile money.

We also show that among disadvantaged groups, mobile money usage seems to be
associated with an increase in the probability of women, individuals with irregular income and
those who are less educated to make deposits using bank and credit union accounts. Our results
therefore support the evidence suggesting that various socioeconomic constraints depress deposits
even among those with access (Allan et al., 2013; Kendall, 2010; Kendall et al., 2011). In settings
where the technology of mobile money exists, bridging the gap in individuals’ access to formal
financial services is not overstating. Government and policymakers may act through specific
strategies to motivate mobile money providers to reach remote areas to ensure access to basic
formal financial services throughout the country. Expanding mobile money agent networks by
facilitating retail stores to expand mobile money businesses especially in rural areas may help
reduce the gap in formal financial access between urban and rural areas. Policies that focus on and
motivate women, less educated and participants of informal savings groups’ access to and usage
of mobile money services are well advised and should be encouraged. More specifically, promoting
the creation of an informal savings groups linked to individuals’ mobile money account and that

allows transactions between both accounts may reduce the need of cash exchanges that is less
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Table SB. Choices of formal deposit instruments and mobile money adoption: Disadvantaged people (Continued)

Logit regressions 1V regressions
= szos;';uswgdﬁ')trma] financial institutions Deposit using informal = szos;';uswgdﬁ')trma] financial institutions Deposit using informal
an atjlni()O; credt Bank Credit union mechanisms an al:lm,ool: credi Bank Credit union mechanisms
Q)] O] 3) (C)] €] (O] ()] ®
MM user (y2) -0.337 0.764* -0.260 -0.101 -0.042 0.138%* -0.059 -0.063
(0.401) (0.402) (0.344) (0.358) (0.067) (0.068) (0.082) (0.081)
Rural -5.907 7.381 -7.703 -9.813 -1.101 1.369* -1.686 -0.829
(6.652) (6.883) (5.261) (7.335) (0.972) (0.818) (1.108) (0.986)
MM user x Rural (y4) 0.280 -0.864 0.268 -0.177 0.043 -0.134 0.052 -0.001
(0.584) (0.612) (0.490) (0.592) (0.095) (0.087) (0.114) (0.102)
Controls YES YES YES YES YES YES YES YES
Rural x Controls YES YES YES YES YES YES YES YES
Wald:
(y2) + (vy4) -0.056 -0.100 0.008 -0.278 0.001 0.005 -0.006 -0.064
(0.424) (0.461) (0.348) (0.471) (0.068) (0.054) (0.080) (0.063)
Observations 379 379 379 379 377 377 377 371
Pseudo R2 0.212 0.386 0.089 0.262 0.221 0.428 0.114 0.286
Wald %2 (HO: nullity of coefficients) 70.70%*** 98.20%*** 32.62% 91.95%**
Likelihood ratio test 2 (HO: nullity of coefficients) 135.42%** 226.54%**  78.69*** 164.98***
% correct prediction (y=1) 67.54% 70.97% 67.19% 87.04%
% correct prediction (y=0) 79.28% 87.05% 61.50% 59.91%
First stage F-stat on instrument for MM user 448.96%** 448.96%**  448.96*** 449, 72%%*
First stage F-stat (MM user x Rural) 9.87*** 9.87*** 9.87*** 10.33%**
Kleibergen-Paap Wald rk F-stat (HO: equation is weakly identified) 8.91 8.91 8.91 8.92
Stock-Yogo critical values (10%) 7.03 7.03 7.03 7.03
Endogeneity test of MM user (HO: Exogeneity) 2.113 2.035 0.629 3.133
Logit regressions IV regressions
= szos(;';u51f1g(jf%)trmal financial institutions Deposit using informal = szos;';uswgdﬁ')trma] financial institutions Deposit using informal
an atjlni()O; credt Bank Credit union mechanisms an al:lm,ool: credi Bank Credit union mechanisms
O] 2 3 “ €] (6 ()] )
MM user (y2) -0.085 -0.564 -0.233 -0.518 0.019 -0.031 -0.074 -0.106
(0.478) (0.427) (0.343) (0.438) (0.063) (0.064) (0.084) (0.066)
Female 4.882 15.911%** -6.709 -9.288* 0.741 1.849%** -1.088 0.706
(5.023) (5.842) (4.762) (4.806) (0.856) (0.679) (0.998) (0.798)
MM user x Female (y4) -0.124 1.840%** 0.258 -0.089 -0.053 0.186** 0.072 0.042
(0.610) (0.704) (0.497) (0.527) (0.095) (0.088) (0.115) (0.101)
Controls YES YES YES YES YES YES YES YES
Female x Controls YES YES YES YES YES YES YES YES
Wald:
(y2) + (v4) -0.210 1.276%* 0.025 -0.190 -0.034 0.156%* -0.002 -0.064
(0.379) (0.559) (0.359) (0.377) (0.072) (0.061) (0.079) (0.076)
Observations 379 379 379 379 377 377 377 371
Pseudo R2 0.210 0.390 0.086 0.280 0.223 0.416 0.109 0.316
Wald %2 (HO: nullity of coefficients) 76.44%** 101.94%** 40.86** 125.00%***
Likelihood ratio test ¥2 (HO: nullity of coefficients) 134.57*** 228.64%** 777 04%** 174.52%**
% correct prediction (y=1) 68.66% 74.84% 65.63% 83.95%
% correct prediction (y=0) 77.48% 84.82% 63.64% 67.74%
First stage F-stat on instrument for MM user 526.69%*** 526.69%**  526.69%** 512.63%**
First stage F-stat (MM user x Rural) 554.03*** 554.03***  554.03%%* 541.41%**
Kleibergen-Paap Wald rk F-stat (HO: equation is weakly identified) 8.47 8.47 8.47 8.53
Stock-Yogo critical values (10%) 7.03 7.03 7.03 7.03

Endogeneity test of MM user (HO: Exogeneity) 1.505 2.411 0.913 3.263




Logit regressions IV regressions
Deposit using formal financial institutions Deposit using formal financial institutions
Bank and/or credit Bank and/or credit

Deposit using informal Deposit using informal

. Bank Credit union mechanisms . Bank Credit union mechanisms
union union
Q)] 2 3 “ €] (6 ()] ®
MM user (y2) -0.612 0.574 -0.650** -0.223 -0.062 0.089 -0.144* -0.064
(0.440) (0.365) (0.323) (0.362) (0.058) (0.058) (0.075) (0.062)
Less educated 9.476* 11.630* 6.083 -9.288* -0.454 1.387* -0.767 0.232
(5.331) (6.943) (5.155) (4.806) (0.937) (0.794) (1.044) (0.847)
MM user x Less educated (y4) 1.206** 0.448 1.378%** -0.089 0.185% 0.050 0.280%* -0.032
(0.585) (0.674) (0.492) (0.527) (0.099) (0.089) (0.113) (0.108)
Controls YES YES YES YES YES YES YES YES
Less educated x Controls YES YES YES YES YES YES YES YES
Wald:
(v2) + (v4) 0.594 1.021* 0.727%* -0.312 0.123 0.139%* 0.136* -0.097
(0.385) (0.567) (0.371) (0.383) (0.081) (0.068) (0.084) (0.088)
Observations 382 382 382 382 377 377 377 371
Pseudo R2 0.224 0.339 0.104 0.223 0.230 0.388 0.131 0.260
Wald y2 (HO: nullity of coefficients) 223.01%%* 270.09%%*%  193.02%** 247.39%%%*
Likelihood ratio test 2 (HO: nullity of coefficients) 139.58*** 199.31%**  83.01%** 142.25
% correct prediction (y=1) 69.00% 64.97% 69.59% 78.40%
% correct prediction (y=0) 80.18% 85.78% 63.30% 65.45%
First stage F-stat on instrument for MM user 346.28*** 346.28%*%  346.28%** 347.47***
First stage F-stat (MM user x Rural) 435.16%** 435.16%**% 435 16%** 431.60%**
Kleibergen-Paap Wald rk F-stat (HO:
equation is weakly identified) 1343 1343 1343 13.30
Stock-Yogo critical values (10%) 7.03 7.03 7.03 7.03

Endogeneity test of MM user (HO:

Exogeneity)
Note: Dependent variables: deposit using formal financial institutions, deposit using bank account, deposit using credit union account and deposit using informal mechanisms are all dummies. Deposit using formal financial institutions
equals 1 if respondents make deposits using bank account and/or credit union account, and 0 otherwise. Deposit using bank account equals to 1 if respondents make deposits using bank account, and 0 otherwise. Deposit using credit union
account equals to 1 if respondents make deposits using credit union account, and 0 otherwise. Deposit using informal mechanisms equals to 1 if respondents make deposits using informal mechanisms, and 0 otherwise. With the interactions, the total effect
is given by the sum of the coefficient of the interaction term plus the coefficient of the use of mobile money (MM user), and the p-value obtained through the Wald test is reported below. Less educated individuals are those with primary
education level or less (about six years of schooling at best). The coefficients reported in the table are the log odds of the use of mobile money on the choices of deposit instruments. Controls included: age, age squared, married, rural, male,
occupation, irregular incomes, at least one person in charge, education level, incomes level and incomes squared. According to the subsamples we remove respectively controls rural, male and education level. Robust standard errors are in

brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
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secure and favor electronic money. For instance, in Tanzania and Uganda mobile money
products are tailored to meet the needs of saving groups allowing to reduce groups’ reliance on
cash and address their need for increased security, convenience and transparency (Bhandari, 2015;
Helmore, 2011). A group wallet is created to safely store group funds, report all mobile
transactions, and the group mobile wallet can be linked to a bank account that facilitates access to
interest-bearing savings, credit, loans disturbance and repayment. Thus, mobile money may in turn
bring out individuals from informal financial methods toward formal financial institutions by
increasing the likelihood of individuals to access/use bank and credit union accounts. Nonetheless,
our results should be interpreted with caution given the lack of information on the amount allocated
to each financial instrument but further works would require quantitative and more detailed data to
extend the current analysis. Similarly, while we control for potential endogeneity, future research
may try to endogenize the explanatory variables by jointly modeling the decisions to use mobile
money and particular financial deposit instruments. Again, this requires conducting a survey
specifically suited for more structural modeling of consumer decision that we leave for future

research.
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Appendix

Table A.1. Participants in informal financial mechanisms and disadvantaged groups

Mean of subsample variables

Participants of

Irregular

informal ~ Low income . Rural Female Less educated
mechanisms fncome

) (2 3) “) (5) (6)

MM user 0.43 0.45 0.53 0.57 0.50 0.44
Age 29.08 27.63 31.31 32.27 28.60 31.54
Married 0.41 0.32 0.54 0.59 0.43 0.57
Rural 0.39 0.54 0.68 / 0.51 0.63
Male 0.34 0.36 0.46 0.52 / 0.52
Occupation 0.87 0.71 0.92 0.90 0.80 0.99
Irregular income 0.50 0.50 / 0.63 0.53 0.67
?}f;fgast one person in 0.56 0.52 0.53 0.51 0.53 0.53
Education 2.46 2.55 2.32 2.46 2.65 /
Income 242 / 2.51 2.57 24 2.56

Note: Average values are reported for the whole sample of 405 individuals.
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Table A.2. Mobile money users participating in informal mechanisms who report to have
reduced the use of informal finance

Logit regressions

IV regressions

Deposit using formal financial institutions

Deposit using formal financial institutions

Bank and/or

Bank and/or

S Bank Credit union o Bank Credit union
credit union credit union
@ @) €)) “ ®) ©
Mobile money users participating in informal
mechanisms who report to have reduced the -0.064 0.631%* 0.463 -0.034 0.183* -0.090
use of informal finance
(0.339) (0.366) (0.289) (0.120) (0.112) (0.145)
Age -0.040 0.130 -0.100 0.002 0.037 -0.021
(0.156) (0.161) (0.129) (0.026) (0.024) (0.030)
Age squared 0.001 -0.001 0.001 0.000 -0.000 0.000
(0.002) (0.002) (0.002) (0.000) (0.000) (0.000)
Married 0.864%* 0.334 0.562%* 0.128%* 0.048 0.133%*
(0.354) (0.387) (0.276) (0.058) (0.055) (0.065)
Rural 0.232 -0.296 -0.150 0.037 -0.028 -0.037
(0.300) (0.302) (0.237) (0.048) (0.048) (0.055)
Male -0.061 -0.042 -0.141 -0.023 0.011 -0.050
(0.276) (0.281) (0.228) (0.046) (0.043) (0.055)
Occupation 0.174 -0.251 -0.019 -0.012 -0.065 0.004
(0.461) (0.503) (0.406) (0.086) (0.082) (0.094)
[rregular income -0.278 -0.956%*** 0.736%*** -0.031 -0.168%** 0.179%**
(0.309) (0.303) (0.250) (0.052) (0.050) (0.057)
At least one person in charge 0.286 0.332 0.257 0.051 0.046 0.081
(0.264) (0.276) (0.215) (0.043) (0.041) (0.052)
Education 0.819%** 1.175%%** 0.101 0.120%** 0.182%** 0.031
(0.185) (0.231) (0.143) (0.028) (0.027) (0.033)
Income 2.926%** 0.488 2.207** 0.590%** 0.267** 0.438%*
(0.700) (1.214) (1.045) (0.126) (0.105) (0.190)
Income squared -0.344%%* 0.143 -0.329* -0.076%** -0.016 -0.065*
(0.112) (0.230) (0.189) (0.020) (0.016) (0.034)
Constant -6.459%%* -8.704%** -2.223 -0.730* -1.361%%* 0.068
(2.444) (2.766) (2.265) (0.407) (0.368) (0.504)
Observations 379 379 379 377 371 377
Pseudo R2 0.197 0.339 0.053 0.207 0.376 0.049
Wald %2 (HO: nullity of coefficients) 64.69%** 84.34%** 26.44%**
Likelihgod ratio test 2 (HO: nullity of 128 2%+ 202, 19%#* 50,91 *xx
coefficients)
% correct prediction (y=1) 90.30% 76.13% 59.90%
% correct prediction (y=0) 37.84 79.46% 59.89%
First stage F-stat on instrument for participants in' informal finance and using 95 36%*x 05 36H*x 05 36%*+
Mobile money that report have reduce the use of informal finance
Kleibergen-Paap Wald rk F-stat (HO: equation is weakly identified) 95.36 95.36 95.36
Stock-Yogo critical values (10%) 16.38 16.38 16.38
Endogeneity test of MM user (HO: Exogeneity) 0.078 0.854 2.434

Note: Dependent variables: deposit using formal financial institutions, deposit using bank account, and deposit using credit union account are all dummies.
Deposit using formal financial institutions equals 1 if respondents make deposits using bank account and/or credit union account, and 0 otherwise. Deposit
using bank account equals to 1 if respondents make deposits using bank account, and 0 otherwise. Deposit using credit union account equals to 1 if respondents
make deposits using credit union account, and 0 otherwise. The variable of interest, Mobile money users participating in informal mechanisms who report to
have reduced the use of informal finance is also a dummy that equal to 1 if respondents use informal mechanisms and reduce the use of informal finance
since their usage of mobile money, and 0 otherwise. The coefficients reported in the table are the log odds of the use of mobile money on the choices of

deposit instruments. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
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Table A.3. Deposit in mobile money account and individuals’ characteristics. (IV Results are also reported).

Logit regressions
Deposit in mobile money account

Participating in informal Low vs. High Irregular vs. Regular Rural vs. Female vs. Less vs. Highly
mechanisms income income Urban Male educated
@ 2 3) “ (5 (6)
MM user (B2) 5.445%%% 6.315%%%* 20.255%*%* 6.314%%%* 5.748%%* 6.642%**
(0.790) (1.012) (1.093) (1.206) (0.821) (1.266)
Individuals' characteristics -1.642 25.976** 12.763* -2.715 2.801 -9.375
(10.058) (10.564) (6.638) (8.942) (8.723) (6.554)
MM user x Individuals' characteristics ($4) 0.483 -1.325 -15.578*** -1.264 -0.521 -2.231
(1.293) (1.314) (1.332) (1.467) (1.262) (1.453)
Individuals' characteristics x Controls included YES YES YES YES YES YES
Controls included YES YES YES YES YES YES
Wald:
(B2) + (B4) 5.928 %% 4.990%*** 4.678%** 5.057] %% 5.227%%k 441 1%%*
(1.024) (0.838) (0.752) (0.836) (0.959) (0.713)
Observations 376 378 378 378 378 381
Pseudo R2 0.634 0.627 0.641 0.634 0.630 0.616
Wald y2 (HO: nullity of coefficients) 158.92%** 130.03%** 106.22%** 133.92%** 327.80%**
Likelihood ratio test 2 (HO: nullity of coefficients) 355.56%** 351.11%** 358.40%** 354.72%** 352.84%** 344 55%**
% correct prediction (y=1) 92.86% 90.91% 92.21% 92.21% 93.51% 94.16%
% correct prediction (y=0) 86.94% 87.05% 86.61% 87.95% 86.61% 86.34%
IV regressions
Deposit in mobile money account
Participating in informal Low vs. High Irregular vs. Regular Rural vs. Female vs. Less vs. Highly
mechanisms income income Urban Male educated
@ O] 3 “) (5 (6)
MM user (B2) 0.736%** 0.763%** 0.746%** 0.742%%* 0.757%** 0.783%%**
(0.052) (0.049) (0.050) (0.053) (0.052) (0.042)
Individuals' characteristics 0.014 1.890%** 0.116 -0.356 -0.030 -0.269
(0.704) (0.604) (0.569) (0.596) (0.513) (0.517)
MM user x Individuals' characteristics ($4) -0.045 -0.101 -0.091 -0.058 -0.097 -0.162%*
(0.076) (0.075) (0.077) (0.075) (0.075) (0.081)
Individuals' characteristics x Controls included YES YES YES YES YES YES
Controls included YES YES YES YES YES YES
Wald:
(B2) + (B4) 0.691 %% 0.662%*%* 0.655%** 0.684%** 0.660%** 0.621%**
(0.055) (0.057) (0.059) (0.053) (0.055) (0.069)
Observations 374 376 376 376 376 376
R-squared 0.663 0.660 0.666 0.662 0.666 0.654
First stage F-stat on instrument for MM user 413.66%** 471.81%** 404.01%** 448.775%** 526.52%** 340.48%**
First stage F-stat (MM user x Individuals' characteristics) 550.75%** 494 82%** 13.15%%** 9.68*** 553.65%** 434 42%**
Kleibergen-Paap Wald rk F-stat (HO: equation is weakly identified) 8.81 8.79 9.10 8.79 8.39 13.42
Stock-Yogo critical values (10%) 7.03 7.03 7.03 7.03 7.03 7.03
Endogeneity test of MM user (HO: Exogeneity) 0.200 0.662 0.245 0.329 0.892 1.146

Note: Dependent variable: deposit in mobile money account is a dummy that takes the value 1 if respondents make deposits using mobile money account, and 0 otherwise. With the interactions, the total effect is given by the sum
of the coefficient of the interaction term plus the coefficient of the use of mobile money (MM user), and the p-value obtained through the Wald test is reported below. The coefficients reported in the tables are the log

0dds of the use of mobile money on the choices of deposit instruments. Robust standard errors are in brackets. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
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Table A.4. Correlation matrix

Deposit in At least
bank Deposit Deposit Deposit in Deposit Participants in I ! cas I
and/or oep in credit informal in mobile MM user informal Distance Age Agesquared Married Rural Male Occupation fregutar O Education Income " OM¢
K in bank . . . income  person in squared
credit union mechanisms money mechanisms
. charge
union
Deposit in bank
and/or credit 1
union
Deposit in bank 0.55 1
Deposit in 0.66 0.02 I
credit union
Deposit in
informal -0.16 -0.16 0.11 1
mechanisms
Deposit in 0.09 0.14 0.05 -0.12 I
mobile money
MM user 0.05 0.14 0.00 -0.12 0.78 1
Participants in
informal -0.19 -0.19 0.08 0.76 -0.16 -0.13 1
mechanisms
Distance -0.03 -0.10 0.01 0.10 -0.65 -0.89 0.11 1
Age 0.20 0.23 0.01 -0.24 -0.02 -0.03 -0.19 0.04 1
Age squared 0.20 0.22 0.01 -0.23 -0.04 -0.04 -0.19 0.06 0.99 1
Married 0.20 0.16 0.08 -0.16 0.15 0.13 -0.14 -0.07 0.61 0.58 1
Rural -0.01 -0.14 0.01 -0.39 0.13 0.15 -0.25 -0.09 0.25 0.24 0.23 1
Male 0.09 0.12 -0.04 -0.26 0.07 0.01 -0.30 0.01 0.27 0.25 0.11 0.03 1
Occupation 0.08 -0.01 0.07 -0.03 -0.11 -0.08 0.06 0.07 0.43 0.38 0.35 0.16 0.11 1
frregular -0.10 -0.29 0.14 -0.05 0.06 0.04 0.04 20.03  0.10 0.08 011 030 -0.10 020 1
income
At least one
person in 0.06 0.07 0.08 0.07 0.09 0.11 0.06 -0.10 -0.00 -0.01 0.02 -0.03  -0.01 0.05 0.01 1
charge
Education 0.28 0.45 0.02 -0.07 0.19 0.16 -0.19 -0.13 -0.15 -0.14 -0.17  -0.23 0.02 -0.39 -0.36 -0.01 1
Income 0.36 0.42 0.09 -0.17 0.09 0.07 -0.23 -0.04 0.44 0.43 0.36 -0.05  0.27 0.34 -0.13 0.06 0.13 1
Income squared 0.32 0.41 0.06 -0.16 0.07 0.07 -0.23 -0.05 0.43 0.42 0.35 -0.08  0.25 0.30 -0.14 0.06 0.14 0.98 1

Note: Distance is our excluded instrument, the distance to the nearest mobile money agent, that we measure using a 5-point Likert scale, 1 (less than 1 km), 2 (1 to 2 km), 3 (2 to 5 km), 4 (5 to 10 km) and 5 (more than 10 km).
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Table A.S. Computation of probabilities to make deposits in formal financial instruments.

Coefficients of

Deposit using formal financial institutions

Bank and/or credit

Mobile money

. P . Bank Credit union
interest* compare union
MM user - - - 74.56%
Full sample Non-MM user - - - 2.76%
Difference 71.80%
Participants i MM user - 41.72% - 72.87%
in“fgr‘;‘lgf‘r‘nzc‘l'l‘anisms Non-MM user - 26.10% - 2.13%
Difference 15.62% 70.74%
N tici tsi MM user - - 72.89%
Nowaransin | Non i e | -
Difference 70.08%
Mobile money users Eig?;ej using - 48.78% - -
participating in . .
informal mechanisms E}i:n(q);lr educe using - 39.29% - -
it
(Table A.2) Difference 9.49%
MM user 50.55% - - 68.20%
Low income Non-MM user 66.35% - - 3.48%
Difference 15.8% 64.72%
MM user 83.3% - - 74.27%
High income Non-MM user 69.7% - - 1.52%
Difference 13.6% 72.75%
MM user - 38.05% - 78.25%
Irregular income Non-MM user - 23.47% - 12.13%
Difference 14.58% 66.12%
MM user - - - 100%
Regular income Non-MM user - - - 70.89%
Difference 29.11%
MM user - - - 73.27%
Rural Non-MM user - - - 4.88%
Difference 68.39%
MM user 50.07% - - 68.87%
Urban Non-MM user 37.87% - - 1.03%
Difference 12.2% 67.84%
MM user 48.87% - - 69.98%
Female Non-MM user 33.47% - - 2.95%
Difference 15.4% 67.03%
MM user - - - 80.60%
Male Non-MM user - - - 3.67%
Difference 76.93%
MM user - 29.4% 54.57% 60.14%
Less educated Non-MM user - 16.05% 39.52% 4.02%
Difference 13.35% 15.05% 56.12%
MM user - - 44.42% 77.97%
Highly educated Non-MM user - - 59.15% 1.11%
Difference 14.73% 76.86%

Note: We report in the Table the probability associated with coefficients that are significant at the 1%, 5% or 10% levels.

i According to the model, the coefficients of interest are B, and B+ B0 1, and 7, + Ve

H In Table A.2, we use a binary independent variable of interest that takes the value one for mobile money users participating in informal
mechanisms who report to have reduced the use of informal finance and zero otherwise.
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Table A.6. Distance to the nearest mobile money agent and individuals’ characteristics.

Distance to the nearest mobile money agent

OLS Ordered Logit
Coefficient RSE Coefficient RSE
Age 0.008 (0.009) 0.011 (0.012)
Age squared 0.000 (0.000) 0.000 (0.000)
Married -0.187 (0.133) -0.228 (0.181)
Rural -0.236* (0.133) -0.289 (0.184)
Male 0.023 (0.134) 0.039 (0.180)
Occupation 0.251 (0.179) 0.333 (0.232)
Irregular income -0.080 (0.134) -0.100 (0.181)
At least one person in charge -0.261* (0.133) -0.341* (0.183)
Education -0.177%* (0.070) -0.249%* (0.098)
Income -0.074 (0.097) -0.098 (0.149)
Income squared -0.013 (0.017) -0.020 (0.028)

Note: Dependent variable: measure of agent access, takes value ranging from 1 to 5. RSE (robust standard errors) are
in brackets. Each raw is a separate regression. We check the exogeneity of the distance to the nearest mobile money
agent by examining whether it is correlated with individuals’ characteristics in our analysis and find only little
evidence. *** Significant at the 1% level, ** Significant at the 5% level, * Significant at the 10% level.
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Table A.7. Check the difference between treated (MM user) and Control (Non-MM user) according

to individual characteristics.

Mobile money

Variable Sample Treated Control t p>t
Age Unmatched 30.316 30.614 -0.41 0.684
Matched 30.269 30.745 -0.65 0.514
Age square Unmatched 960.15 997.27 -0.77 0.441
Matched 959.32 994.65 -0.74 0.458
Married Unmatched 0.542 0.407 2.64 0.009
Matched 0.520 0.541 -0.38 0.701
Rural Unmatched 0.584 0.439 2.85 0.005
Matched 0.566 0.587 -0.41 0.682
Male Unmatched 0.526 0.497 0.56 0.574
Matched 0.497 0.513 -0.30 0.765
Occupation Unmatched 0.821 0.873 -1.40 0.161
Matched 0.829 0.847 -0.46 0.644
Irregular income Unmatched 0.495 0.466 0.57 0.572
Matched 0.514 0.457 1.07 0.286
At least one person in charge Unmatched 0.579 0.466 222 0.027
Matched 0.549 0.531 0.32 0.749
Education Unmatched 2.853 2.519 3.56 0.000
Matched 2771 2.798 -0.21 0.835
Income Unmatched 2.700 2.540 2.08 0.038
Matched 2.651 2.738 -1.04 0.299
Income square Unmatched 7911 6.952 2.09 0.037
Matched 7.600 8.144 -1.07 0.285
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Table A.8. Results from the full sample.

Full sample

Variable Sample Treated Controls Difference S.E.  T-stat
Deposit using bank and/or eredit 5, o ohed 0742 0.672 0.070 0.047 1.50
union

ATT 0.742 0.747 -0.005 0.075 -0.07
Deposit using bank Unmatched 0.484 0.333 0.151 0.050 3.01

ATT 0.484 0.479 0.005 0.079 0.07
Deposit using credit union Unmatched 0.516 0.497 0.018 0.051 0.36

ATT 0.516 0.537 -0.021 0.082 -0.26
Deposit in informal mechanisms Unmatched 0.359 0.497 -0.138 0.050 2.73

ATT 0.359 0.383 0-.023 0.080 -0.29
Deposit using mobile money Unmatched 0.789 0.021 0.768 0.032 24.31

ATT 0.789 0.037 0.753%** 0.040 18.92

Note: ATT stands for the Average Treatment effect on Treated. *** significant at 1%, ** significant at 5%, * significant at 10%.
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Table A.9. Results from individual characteristics.

Participants in Informal Mechanisms

Non-Participants in Informal Mechanisms

Variable Sample Treated  Controls  Difference  S.E. T-stat Treated  Controls  Difference  S.E. T-stat
Deposit using bank o hed 0667 0.588  0.079 0.076 1.04 0.788 0.778  0.010 0.058 0.18
and/or credit union

ATT 0.667 0.736  -0.069 0.122 057 0.788 0.788 0 0.101 0.00
Deposit using bank Unmatched 0.431 0.227 0.204 0.071 2.87 0.517 0.456 0.061 0.070 0.87

ATT 0.431 0222 0208  0.117 1.78 0517 0576  -0.059 0.117 0.51
E:i‘(’)?f“ using eredit o iched 0466 0467 -0.001 0.070 0.01 0466 0467  -0.001 0.070 0.01

ATT 0.466 0517  -0.051 0.117 0.43 0.466 0.517  -0.051 0.117 0.43
Deposit using Unmatched 0.708  0.021  0.688 0.049 13.92 0839 0.022 0817 0.041 19.68
mobile money

ATT 0.708 0 0.708*** 0.054 13.13  0.839  0.034  0.805%** 0.056 14.36

Low income High income

Variable Sample Treated  Controls  Difference  S.E. T-stat Treated  Controls  Difference  S.E. T-stat
Deposit using bank ;o hed 0494 0588 -0.095 0.075 127 0919 0770  0.149 0.050 2.99
and/or credit union

ATT 0.494  0.677  -0.184** 0.099 1.85 0919 0.766  0.153*  0.086 1.79
Deposit using bank Unmatched 0.253 0.206 0.047 0.063 0.75 0.649 0.483 0.166 0.070 2.37

ATT 0253 0316  -0.063 0.091 0.70  0.649 0.577  0.072 0.113 0.64
E:i‘(’;s‘tusmg credit \; atched 0418 0480  -0.063 0.075 0.84 058 0517  0.068 0.071 0.96

ATT 0.418 0.563  -0.146 0.103 1.42 0.586  0.495  0.090 0.113 0.80
Deposit ininformal =, o bed 0475 0600 -0.125 0.075 1.68 0277 0379  -0.103 0.067 1.54
mechanisms

ATT 0475 0.613  -0.138 0.109 126 0277 0277 0 0.106 0.00
Deposit using Unmatched 0.722  0.029  0.692 0.049 1425 0838 0012  0.826 0.041 20.03
mobile money

ATT 0.722  0.038  0.684%** 0,061 11.16 0.838 0.009  0.829%** 0.046 18.00

Irregular income Regular income

Variable Sample Treated  Controls  Difference  S.E. T-stat Treated  Controls  Difference  S.E. T-stat
Deposit using bank o hed 0670 0.636  0.034 0.071 0.48 0.813 0703  0.110 0.061 1.80
and/or credit union

ATT 0.670  0.622  0.048 0.108 0.44 0813 0.854  -0.042 0.083 0.50
Deposit using bank  Unmatched 0.340  0.148 0.193 0.063 3.07 0.625  0.495 0.130 0.071 1.84

ATT 0.340 0.181  0.160*  0.089 1.80  0.625 0.700  -0.073 0.108 0.68
E:i‘(’)?f“ using credit ;tched 0585 0580 0.006 0.074 0.08 0448 0426  0.022 0.071 0.31

ATT 0585 0.601  -0.016 0.111 0.14  0.448  0.490  -0.042 0.110 0.38
Deposit ininformal ;o bed 0326 0471 -0.145 0.072 2.01 0392 0520  -0.128 0.071 1.81a
mechanisms

ATT 0326 0.400  -0.074 0.120 0.61 0392 0418  -0.026 0.114 0.230
Deposit using Unmatched 0.798  0.045  0.752 0.048 15.62 0.781 0 0.781 0.042 18.80
mobile money

ATT 0.798  0.021  0.777*** 0.051 1511 0.781 0 0.781%%% (0,042 18.42

Note: ATT stands for the Average Treatment effect on Treated. *** significant at 1%, ** significant at 5%, * significant at 10%.
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Table A.10. Results from individual characteristics. (Continued)

Female Male
Variable Sample Treated Controls  Difference  S.E. T-stat Treated  Controls  Difference  S.E. T-stat
Deposit using bank ;) hed 0.678  0.663  0.015 0.070 0.21 0.800 0.681  0.119 0.063 1.90
and/or credit union
ATT 0.678 0.750 -0.072  0.098 0.74  0.800 0.630  0.170 0.106 1.60
Deposit using bank ~ Unmatched 0.444  0.253 0.192 0.069 2.78 0.520 0415 0.105 0.072 1.47
ATT 0.444 0222 0.222%  0.093 2.38  0.520 0.480  0.040 0.124 0.32
E:i‘(’)?f“ using credit ;o iched 0556 0.505  0.050 0.074 0.68 0480 0489  -0.009  0.072 0.13
ATT 0.556 0.683 -0.128  0.106 1.23  0.480 0.430  0.050 0.124 0.40
Deposit ininformal ;o ved 0516 0591 <0075 0073 1.02 0218 0404  -0.186  0.065 2.86
mechanisms
ATT 0516 0.659 -0.143  0.105 1.36 0218 0.183  0.035 0.111 0.31
E;‘]’]‘;Sy‘tusmgm"b“e Unmatched 0.733  0.021  0.712 0.048 14.81 0840 0022 0818 0.041 20.01
ATT 0.733  0.089  0.644*** 0.060 10.83 0.840 0 0.840%*% (0,037 22.80
Rural Urban
Variable Sample Treated Controls  Difference  S.E. T-stat Treated Controls  Difference  S.E. T-stat
Deposit using bank ;) ihed 0757 0.663 0,094 0.065 1.44 0722 0.679  0.042 0.069 0.62
and/or credit union
ATT 0.757 0.640  0.117 0.110 1.07  0.723 0.835 -0.114  0.095 1.20
Deposit using bank ~ Unmatched 0.387  0.289  0.098 0.069 1.42 0.620  0.368 0.252 0.072 3.49
ATT 0.387 0360  0.027 0.115 023  0.620 0.582  0.038 0.108 0.35
E:i‘(’)?f“ using credit \;iched 0532 0494 0.038 0.073 052 0494 0500 -0.006  0.075 0.08
ATT 0532  0.432  0.099 0.121 0.82  0.494 0.544  -0.051  0.109 0.47
Deposit ininformal ;o iobed 0195 0305 0110 0.062 178 0595 0648  -0.053  0.072 0.73
mechanisms
ATT 0.195 0212 -0.018  0.108 0.16 0595 0.551  0.044 0.106 0.42
E;‘]’]‘;Sy‘tusmgm"b“e Unmatched 0.793  0.037  0.756 0.048 1562 0.785 0.009  0.775 0.042 18.64
ATT 0.793  0.009  0.784%** 0.050 1556 0.785 0.025  0.759%*% 0.054 14.07
Less educated High educated
Variable Sample Treated  Controls  Difference  S.E. T-stat Treated Controls  Difference  S.E. T-stat
Deposit usingbank ;) cohed 0667 0526 0.140 0.077 1.83 0.756  0.794  -0.038 0.056 0.68
and/or credit union
ATT 0.667 0.597  0.069 0.106 0.66  0.756 0.764  -0.008  0.074 0.11
Deposit using bank ~ Unmatched 0.250  0.147  0.103 0.061 1.67 0.602  0.500  0.102 0.066 1.53
ATT 0.250 0.097  0.153** 0.080 1.90  0.602 0.553  0.049 0.099 0.49
E:i‘(’;s‘t using credit ;o iched 0597 0421 0.176 0.077 228 0447 0559  -0.112  0.067 1.67
ATT 0.597 0.500  0.097 0.108 0.90  0.447 0.484  -0.037  0.098 0.37
Deposit ininformal ;o bed 0370 0489 0119 0077 155 0355 0485  -0.130  0.066 1.98
mechanisms
ATT 0370  0.452  -0.082  0.106 0.78 0355 0.448  -0.093  0.102 0.91
E;‘]’fésy‘tusmgm"b“e Unmatched 0.736  0.032  0.704 0.050 1401 0817 0010  0.808 0.039 20.49
ATT 0.736  0.028  0.708*** 0.063 11.32 0.817 0.008  0.810%** 0.041 19.60

Note: ATT stands for the Average Treatment effect on Treated. *** significant at 1%, ** significant at 5%, * significant at 10%.
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NOTES

"In section 3.1, we provide in detail the background on mobile money, formal and informal systems
in Burkina Faso.

2 Rotating savings groups (including ROSCA) often function outside the scope of the formally
regulated and supervised financial system. They involve local tradition as well as mutual trust that
members reciprocally place in each other and the agreements underlying these mechanisms are
generally verbal. In the case of breach of the agreement, enforcement is informal.

3 Using individual-level data set of mobile money transactions in Tanzania, Economides and
Jeziorski (2016) find that mobile money is used for short term purposes to avoid risk associated
with holding cash.

4 These data include the RCPB (le Réseau des Caisses Populaires du Burkina Faso), a credit union
that provides formal financial services that cover all the 45 provinces of the country with 185
counters in 2013. For more details, see the RCPB website: www.rcpb.bf.

> The data are collected for the year 2014.

6 These initiatives include internet banking, prepaid card, and in particular the mobile money to
increase competitiveness in the banking sector.

7 Note that among the two districts of the rural municipality considered in our study, there is one
district where formal financial institutions are inexistent.

8 In the rural municipality, Saaba, only two formal financial institutions one microfinance and one
credit union institutions are present.

® We ended up with a final sample of 405 respondents due to mistakes made during the process by
some interviewers and respondents alike.

19 Low income consist of income ranging from 10,000 to 50,000 FCFA; and high income consist
of income more than 50,000 FCFA.

1 Savings being one of the main reasons why individuals may make deposits, we alternatively
consider it as the dependent variable instead of deposits and obtain similar conclusions. To save
space, results are not reported but available upon request.

12 Formal deposit instruments are a combination of bank and credit union accounts. This variable
takes the value one if the respondent reports to make deposits using a bank account and/or a credit

union account, and takes the value zero otherwise.
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13 Table 2 reports definitions of variables along with their summary statistics.

14 We also consider as a dependent variable deposit using mobile money account. The results are
reported in Appendix Table A.3.

15 Dupas and Robinson (2013b) and Jack and Suri (2014) use similar modelling/ computation to
capture the effect of mobile money for specific groups.

16 In Table A.1 in the Appendix we report statistics on individuals ‘characteristics (low and
irregular income, rural, women and less educated) and individuals participating in informal
financial mechanisms. These statistics highlight that each sample has its distinguishing features.

17 This endogeneity test is proposed by Baum, Schaffer and Stillman (2007) and its statistic is
numerically equal to a Hausman test statistic under conditional hemoskedasticity.

18 Both methods yield similar resultats across all our tables. The only notable differences are that
estimates of coefficients are comparatively lower for the IV regression; and the lack of significant
relationship between mobile money and deposit in a credit union account for the low level income
individuals with the propensity matching score approach.

19 The coefficients reported in all our tables are the log odds of the use of mobile money on the
choices of deposit instruments. Computations of probabilities are reported in Appendix Table A.S,
for more detail about the formula see (Wooldridge, 2002, p.459).

20 The correlation matrix is presented in Appendix, Table A.4. We introduced alternatively married
and age (that have the highest correlation of 0.61) and obtained similar results.

2l Considering individuals who are supposed to have a relatively high access to formal financial
institutions, the results show that mobile money increases the probability to make deposits in
formal financial institutions by 13% for high income individuals and in a bank account by 12% for
individuals located in urban areas. These results imply that mobile money and formal deposit
instruments taken as a whole appear complements for high income individuals, while for
individuals located in urban area the complementarity exists only between mobile money and bank
accounts. As regards to highly educated individuals, we find that the use of mobile money does not
lead them to use a credit union account; it rather decreases their probability to do so by 15%.

22 They also support our findings on the likelihood of subgroup of individuals to make deposits in

mobile money account. The results are reported in appendix, Table A.3.
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