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Fintech, foreign bank presence and inclusive
finance in Africa: Using a quantile regression

approach

Khadijah Iddrisu*, Joshua Yindenaba Abor® and Kannyiri T. Banyen®

Abstract: Africa is one of the continents with the least inclusive finance. However,
with increasing use of mobile phones for financial services or financial technology
(Fintech), there are improved opportunities to ‘bank the unbanked”. Also, there is
a significant increase in both the presence of foreign banks and Fintech usage.
Hence, we examine the moderating role of foreign bank presence on the Fintech-
inclusive finance nexus over the period, 2000-2018. The results show that foreign
bank presence does not directly affect inclusive finance, but increases the link
between Fintech and inclusive finance. We recommend that African countries need
to provide the conducive environment improving the use of Fintech.
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1. Introduction

As one of the accelerating goals of the United Nations (UN) Sustainable Development Goals (SDGs),
financial inclusion (henceforth inclusive finance) has always been a priority for most underdeve-
loped economies. Inclusive finance is when businesses and individuals have the opportunity to
obtain sustainable financial products including inter alia, savings, micro-credit, payment, remit-
tances, insurance of which a transaction account is considered as a foundation (World Bank, 2018).
It can also be seen as a key empowering influence to decreasing poverty and inducing economic
welfare. Despite the fact that policy makers stress the role of inclusive finance, a huge number of
adults across the world are excluded from access to formal financial administrations (World Bank,
2018). For instance, about one- third of adults (1.7 billion) still do not have a bank account, and
these are mostly women and poor people in rural areas (World Bank, 2018). Also, most markets in
least developed economies are associated with information asymmetry which causes large finan-
cial institutions to cream skim in allocating financial services (Gormley, 2010; Sengupta, 2007).

Furthermore, majority of the population has insufficient official documents and information to
access financial services and Africa is often associated with the problem of information-deficient
borrowers (Léon & Zins, 2020). As a result, the region is one of the least financially inclusive areas
in the world (Zins & Weill, 2016). In other words, while Africa is undergoing several changes in the
financial sector, it has less inclusive finance than other continents (Beck et al., 2015; Chikalipah,
2017; Kebede et al., 2021). Unlike other developing regions such as Central Asia, Latin America and
the Caribbean, Sub-Saharan Africa (SSA) recorded the least financial participation indicators
between 2011 and 2014 (Fouejieu et al., 2020). Additionally, while 63% of adults held accounts
in developing economies as at 2017, only 4% was attributed to SSA (Demirguc-Kunt et al., 2018).
The African sample presented in Figure 1 also shows that Africa is underperforming as far as
inclusive finance is concerned.

For instance, in Figure 1, it can be seen that on average only one country (Mauritius) has 2.1%
access to financial services, whereas most of the countries used for the study have below 2.1%
access to financial services. Hence, it is imperative to identify ways to induce inclusive finance in
these countries. As a result, the G20 policy aims to increase access to finance globally by
implementing its high-level principles of digitally inclusive finance (World Bank, 2018). Digitally
inclusive finance which is also called financial technology (Fintech), advanced from information
technology which incorporates the internet, smartphones and other technological devices which
enhance faster and cheaper delivery of financial services (Batunanggar, 2019). In terms of innova-
tion, Fintech can be classified as (i) payment, settlement and clearing (ii) electronic aggregator (iii)
risk and investment management, and (iv) peer lending (Aba & Linardy, 2021). Fintech provides
comfort and convenience for users with the goal to make financial services more convenient to
use. These services aid more people to easily get access to financial services at lower cost even in
rural areas (Dabla-Norris et al., 2015; Ozili, 2018; Zetzsche et al., 2017).

In SSA for instance, mobile money account ownership rose from 12% to 21% (World Bank,
2018), therefore offering women and the poor in the rural areas to get access to financial services
in a more convenient way and at a low cost of use. Since the use of mobile phones has increased, it
can be assumed that there are greater opportunities for the unbanked to be banked (Maurer,
2012). Therefore, countries with high mobile money accounts, are more accessible to financial
services, thus the need for Fintech (World Bank, 2018). This study is necessary in Africa because
Fintech is emerging in this continent. For instance, as shown in Figure 2, most countries use mobile
phones to transfer money and settle bills.
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Also, there are some Fintech companies and application platforms in Africa (see, Table 1). These
platforms over time have increased and have presented financial resources in their simplest form
to the populace in Africa. For instance, countries such as Kenya, Nigeria, Ghana, Tanzania and
Uganda have head offices of these Fintech companies that provide financial services to the poor,
those in rural areas and other stakeholders (see, Table 1).
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Table 1. Some Fintech companies and platforms in Africa

Company/ Application

Platform Geographical Location Business Model

Safaricom/ M-Pesa Kenya Mobile money service (mobile
money transfer)

MoneyGram Angola-phone Africa | Nigeria Mobile payment service/Trusted
money transfer service provider

Musoni (farmDrive) Kenya Credit/Microfinance (loans to
farmers without formal credit
history via cell phone)

L-Pesa Tanzania Credit/Microfinance (Microfinance
for Mobile Banking).

Tala (f.ka.) Mkopo Rashisi Kenya Loans/Microfinance (Instant Mobile
Loan Financing Program)

First access Tanzania Loan/Microfinance (Automated
Credit Assessment.

Bima Mobile Africa, Asia, Latin America and Insurance (mobile micro

India insurance)

WorldCover Ghana Insurance/In addition to protecting
farmers from natural disasters,
various benefits to investors and
direct impact on society.

Airtel Uganda Savings “Make a transaction
between the Bank and Airtel
Money.

Tigo Pesa Tanzania Savings, transfers and payments.

M-Shwari Kenya Savings/ Revolution new banking
product for M-PESA customers that
allows to save and borrow.

Source: Salampasis and Mention, 2018

Also, the Coronavirus Diseases 2019 (COVID-19) has led to a greater adoption and usage of
Fintech. There has been growth in the adoption of pure-play lending apps in emerging markets and
developing economies which includes Africa in times of COVID-19 (Fu & Mishra, 2022). Therefore,
one of the questions this study seeks to answer is “can the evidence of these Fintech increase
inclusive finance in Africa?”

Furthermore, the banking sector, one of a country’s conventional and conservative sectors, has
been confronting difficulties with, possibly disruptive, technology-based development and internet-
based solutions (Navaretti et al.,, 2018). To lessen these challenges, most Fintech companies have
developed more user-friendly advanced applications in the banking enterprises, prompting an
increased use of Fintech (Kohtamdki et al.,, 2019). Additionally, some banks have invested more
in innovation in order to provide financial services through digital applications (Navaretti et al.,
2018). This aids the banking sector to be involved in Fintech. For instance, in Africa, banks engage
in the provision of mobile money services through linking mobile money accounts to bank
accounts.

However, it has been suggested that, foreign banks are known to be more engaged in Fintech
than the domestic banks. For example, in Ghana, AFB bank (Azerbaijan bank) has partnered with
MTN mobile money to provide loans (Qwick Loan) to the users of MTN mobile money (Bucker,
2021). Since foreign banks are seen to be involved in Fintech and Africa has more share of foreign
bank (Beck et al., 2014; Léon, 2016), can foreign banks act as catalyst to induce Fintech to further
improve inclusive finance in Africa? Even the African sample present evidence that foreign banks
have a greater share (more than 50%) in the banking sector in Ghana, Kenya, Mali, Tanzania and
Zambia. This therefore raises concern as foreign banks move to host countries with adequate
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capital, modern banking regulations, best in obtaining customer’s among others. Aside from
foreign banks serving as catalyst to help Fintech to induce inclusive finance, another concern is;
are these banks helpful in improving inclusive finance?

Conspicuously, we identified scant empirical studies on the direct nexus between Fintech and
inclusive finance. For example, Demir et al. (2022) found that Fintech had a positive effect on
inclusive finance in Africa. Although there are studies such as Jack and Suri (2011), Mbiti and Weil
(2015), Ghosh (2016), Gosavi (2018), and Tchamyou et al. (2019), most of these studies are focused
only on cell phones usage. While there is evidence for greater cell phone use, it does not specify
whether the phones were used for financial services. The fact that people are using mobile phones
doesn’t guarantee that they use such phones for financial services. Hence, the current study used
mobile phones used for paying bills and sending money as a measure of Fintech. In terms of the
measurement of inclusive finance, most studies apart from Kebede et al. (2021) and Anarfo et al.
(2020) used a single indicator as a proxy. However, it has been seen that, inclusive finance has no
less than two principal estimations: demand side variables (utilization) and supply side compo-
nents (access) (Chakrabarty, 2012; Shah & Dubhashi, 2015). To capture both the demand and
supply sides, the current study agrees with the study of Anarfo et al. (2020)! and generated
inclusive finance index as a measure of inclusive finance.

The study complements the literature by empirically testing the role of Foreign Bank Presence
(FBP) on the nexus between Fintech and inclusive finance in Africa. We also depart from using
a single indicator as a measure of inclusive finance and focus on both the demand and supply side
of inclusive finance in Africa. In addition, we employ quantile regression as the estimation
technique to see which quantile of inclusive finance is induced by Fintech and FBP. The findings
are relevant for policy makers since they will know which policies to formulate to engage foreign
banks in inclusive finance. The rest of the paper is organized as follows. Section 2 provides a review
of the extant literature; Section 3 describes the methodology; Section 4 includes discussion of the
results, and finally section 5 includes the conclusion and policy implications.

2. Literature review

McKinnon (1973) and Shaw (1973) financial inclusion theory was used as the underpinning theory,
which stresses the elimination of controls on interest rates and allows the real rate of interest to
increase to an equilibrium (where investment = savings). When interest rates reduce, investments will
increase, which in turn induces the average productivity of capital. Also, when the required reserve is
reduced, it reinforces the effects of higher savings on the supply of bank lending. In a nut shell,
McKinnon (1973) pointed out the relevance of the policy of financial liberalization in decreasing
financial constraints, improving the proficiency of financial mediators and boosting macroeconomic
execution. However, Arestis and Demetriades (1997) argue that the events following the financial
reforms do not provide much support for the theory of financial liberalization. The intuition of this
assertion can be attributed to some pre-condition for financial reform. For instance, Villanueva and
Mirakhor (1990) showed that an important precondition for financial inclusion include macroeconomic
stability whereas Honohan (2004) also argue that institutional quality (good governance and quality
institution) is a precondition for financial reforms. Voghouei et al. (2011) also point out that proper
sequencing of financial liberalization? is another precondition for financial reform.

Empirical studies regarding the nexus between Fintech and financial inclusion show positive
relationship with the exception of some few studies. For example, Jack and Suri (2011), Mbiti and
Weil (2015), Ghosh (2016), Gosavi (2018), and Tchamyou et al. (2019) identified that inclusive
finance is related to more significant levels of Fintech and ICT. For instance, Andrianaivo and
Kpodar (2012) and Ghosh (2016) showed that cell phone penetration enhances inclusive finance.
There is, additionally, proof of a positive connection between the utilization of mobile money from
one perspective and the financial investment of families and organizations on the other. Moreover,
Jack and Suri (2011), Mbiti and Weil (2015), Morawczynski (2009) and Ouma et al. (2017) contend
that households with versatile cash accounts are more likely to join a bank, pay/send to some
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extent, and collect more cash. Mobile money has been seen to induce SMEs’ access to financial
service through the provision of bank advances (e.g., Gosavi, 2018).

However, Peruta (2018) has shown that Fintech is a hindrance to financial inclusion. A study by
Demir et al. (2022) showed that Fintech induces inclusive finance using ordinary least squares (OLS)
estimation and 140 countries as a sample size. This study proxy Fintech with mobile phones used to
pay bills whilst they used three different indicators for inclusive finance (i.e., account, savings and
borrowing) and was referred to demand side of inclusive finance. They concluded that despite the
proxy (i.e., account, savings and borrowing) of inclusive finance, Fintech still enhances inclusive
finance.

Likewise, there is the evidence that expanding access to microcredit significantly advances
entrepreneurship and investment, allowing current private companies to develop (Banerjee et al.
2015). The essential wellspring of inclusive finance is the banking sector. Regardless of such
extension of formal banking channels, admittance to the credit market is as yet one of the
challenging areas for less well-off individuals driving a considerable number of them towards
the subprime credit market (Credit Companies) with higher yearly loan costs (Collard &
Kempson, 2005). Foreign banks might set out open doors for new business visionaries by eliminat-
ing obstructions to access and improving business sector competition (Zingales & Rajan, 2003).

Studies on FBP and the measurement of inclusive finance can be in two forms. For example, in
the first form, inclusive finance was proxied with the scope of the banking involvement (see, Beck
et al,, 2007; Detragiache et al., 2008; Beck & Peria, 2010; Memon et al.,, 2021; Kebede et al., 2021;
Demir et al.,, 2022). Detragiache et al. (2008) used panel data for 2003-04 for 18 low-income
countries whilst the ratio of bank credit to the private sector (% GDP) was used as a measure of
inclusive finance. Their results showed that any level of foreign bank presence decreases inclusive
finance in low-income countries. Although Beck et al. (2007) used a different sample of 99
countries 2003-04, where inclusive finance was measured with branch penetration, ATM penetra-
tion, loan account and deposit account, they found similar results as that of Detragiache et al.
(2008). Beck and Peria (2010) used share of municipality branches, branches per 100,000 people,
deposit account per 1000 people and loan account per 1000 people as a proxy for inclusive finance
and also had similar results, that presence of foreign banks in Mexico impeded inclusive finance.
Kebede et al. (2021) also focused on the role of institutional quality on FBE-inclusive finance nexus
in Africa. Their findings suggest that high FBP per se leads to low inclusive finance whereas in the
presence of institutional quality, FBP induces inclusive finance. Kebede et al. (2021) used multi-
dimensional inclusive finance which captures both usage and access variables. However, contra-
dictory results were obtained by Memon et al. (2021) who identified that FBP induced inclusive
finance, when inclusive finance was measured with the usage of ATM per 1000 adults.

The second way of measuring inclusive finance by foreign bank studies utilized miniature aspect,
which centers around the genuine effect of foreign banks on access to credit by both firms and
households. For example, Léon and Zins (2020) examined the presence of regional foreign bank
(Pan-African bank) and inclusive finance, where their findings suggest that regional FBP increases
financial inclusiveness. They used, for example, factors such as access to corporate credit (choice
of company to apply for an advance, choice of bank to obtain an advance, loan terms), and access
to household loans as a proxy for inclusive finance. It was reported by some authors, for example,
Clarke et al. (2006), Beck and Brown (2015), Gormley (2010) that, foreign banks generally select
a sub-set of the borrowers who are low risk and extend credit facilities to such borrowers. They
termed this act as “cherry-picking” and this behavior of the foreign banks reduces inclusive finance
and deny small firms the opportunity to access financial resources.

In summary, it can be seen that most studies on inclusive finance focused more on the demand
side whilst few paid attentions to the supply side. Also, individual indicators of inclusive finance

were considered among most, which does not capture the multifaceted nature of inclusive finance.
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Additionally, the moderation role of FBP on the nexus between Fintech and inclusive finance is
hard to find most especially in Africa. Therefore, we fill this gap by examine the moderation role of
FBP on the nexus between Fintech and inclusive finance.

3. Methodology

3.1. Empirical strategy

Financial liberalization seeks to allow access of financial resources to every citizen in a nation without
any constraints. Therefore, for these to be possible, there are some factors as suggested by McKinnon
(1973) and Shaw (1973) which influence financial liberalization. Among these factors include entry of
foreign banks, Fintech, institutions, bank-specific characteristics and some macroeconomic variables
(Detragiache et al., 2008; Beck et al., 2007; Beck & Peria, 2010; Memon et al., 2021; Kebede et al., 2021;
Demir et al., 2022). Following these theoretical and empirical studies, we utilised some of these
variables due to availability of data and African characteristics as presented in equation (1).

IFL;; = By, prFintech;; + p,BS;; + p3COM;; + ,BCiy +ps5InstQic + PeEduir + f7Popir + fgSTABjt+-€it
(1)

Where IFI is inclusive finance index, Fintech is financial technology, BS is bank spread, COM is
competition, BC is bank concentration, InstQ is institutional quality, Edu is education, Pop is
population growth, and STAB is bank stability.

Since most foreign banks engage in using digital application to provide services, we empirically
test if FBP matters in the nexus between Fintech and inclusive finance. Hence, we specify the
model by including FBP and the interactive term of Fintech and FBP to equation (2) as shown
below;

IFI; = (2)0+(Z)1Fintech,»t + 02FBP; + 03BSit + 04,COM;+0sBCi + DeInstQ;r + 07Edu;: + PgPopit + Do STAB;:
+010 (Fintech,-t x FBPy) + ejt

(2)

Where FBP is foreign bank presence and the rest of the variables are defined above.

We took a partial differential of equation (2) with respect to Fintech to obtain the net effect of
Fintech on inclusive finance as shown in equation (3)

OIFT,
OFT:

=0 +ﬁlOF§Fit (3)
Where FBP; = the mean value of foreign bank presence

We used a quantile regression method in estimating our regression, which helped to determine
the effect of Fintech on all levels of inclusive finance. The quantile regression methodology
considers relationships between variables outside the mean of the data, which makes it valuable
to understand the results of abnormal distribution between the variables under study (Le Cook &
Manning, 2013). The following are the situations in which quantile regression are appropriate to
use (Koenker & Hallock, 2001), (i) when the error terms are not necessarily constant across
a distribution which violates the assumption of homoscedasticity, then quantile regression will
be the best estimation technique to use. (ii) If an estimation focuses on the mean as a measure of
location, then the information about the tails of distribution is lost. (iii) Outliers in a data set could
provide inconsistent results if we use estimation techniques other than quantile regression. Hence,
it will be laudable to use quantile regression estimation technique when interested in other
information of the variable. We estimated our quantile regression as follows;
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IFT;; = Dog WioXick + €t (4)

Quant,(IFL[Xir)= inf[Y : IFL(IFI/X)] = Bop, WioXit (5)

Where: Quant,(IFI;|X;;)= 6th conditional quantile of inclusive finance (IFI;) on the various inde-
pendent variables = the coefficients to be estimated for the different quantile of inclusive finance
(i.e., 25" 50%" 75" and 90™). IFI,(IFI/X) = conditional distribution function of inclusive finance. ej,
= error term where Quant,(Yy|X;;)= 0. We used a bootstrap method of quantile regression to
estimate our parameters as proposed by the following studies (Buchinsky, 1995, 1998; Efron,
1981). 1000 bootstrap replications are adopted because it computes robust parameters
(Buchinsky, 1995).

3.2. Data and description

We employed annual data for 28 African countries® for 19 years spanning 2000 to 2018 due to the
availability of data. As shown in Table 2, six variables were used to construct the Inclusive Financial
Index (IFI). We also use two different proxies for Fintech such as cell phones used to make
payments (age 15+) and cell phones used to send money (age 15+) as shown in Table 2. As
a measure of the FBP, we used the percentage of assets of foreign banks in relation to the total
assets of universal banks (see, Table 2).

We used some set of control variables as suggested by literature (see, Anarfo et al., 2020; Dabla-
Norris et al., 2015; Demir et al., 2022; Didier & Schmukler, 2013; Kebede et al., 2021; Rojas-Sudrez,
2016; Rousset et al., 2021). However, all control variables of inclusive finance were not utilized due to
the availability of data and region’s characteristics. The control variables include; bank competition,
bank spread, bank concentration, institutional quality, bank stability, education and population
growth. Boone indicator is used to measure banks competition (see, Anarfo et al.,, 2020; Kebede
et al, 2021) and sourced from GFD. The rationale behind the indicator is that higher profits are
made by more efficient banks, therefore efficient bank will be willing to provide financial resources
at a low cost which will then increase the demand for financial service. We proxy bank spread with
bank lending-deposit spread which is sourced from GFD as displayed in Table 2. Since high levels of
lending-deposit may decline inclusive finance, we utilized lending-deposit spread (%) in the case of
African settings. Bank concentration (%) was employed as a measure of bank concentration (see,
Didier & Schmukler, 2013; Rousset et al., 2021). This variable is relevant for the study because an
increase in inclusive finance is associated with high levels of bank concentration.

We considered population growth based on the extant literature that when there is increase in
population growth, inclusive finance will reduce, hence, we used population growth rate (%
annual) as a proxy for population changes as presented in Table 2. We utilized an average of six
indicators of institutional quality to make a composite institutional quality index (Nawaz et al,
2014). These six (6) indicators include 1. corruption control, 2. rule of law, 3. government effec-
tiveness, 4. quality of regulation, 5. political stability and absence of violence, and 6. voice and
accountability. We consider institutional quality as a control variable due to its effect on the access
to financial resources (Dabla-Norris et al., 2015; Rojas-Sudrez, 2016) and was collected from the
WGI. Another reason for using institutional quality is its ability to ensure efficient allocation of
financial resource (Nanivazo et al,, 2021; Dabla-Norris et al, 2015; Rojas-Sudrez, 2016). When
people attain higher education, the more likely they will get access to all financial resources (see,
Zins & Weill, 2016; Allen et al., 2016; Fungacova & Weill, 2015). Therefore, we utilized education as
part of the predictors for the study and proxied it with secondary school enrolment. The stability of
financial sector builds confidence for the financial sector which reduces fear and panic of deposi-
tors. Based on that premise and extant literature, we controlled for banks’ stability and proxied it
with bank’s Z-score (Anarfo et al., 2020).
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Table 2. Data and description of variable

Variable Notation Description Source

Inclusive Finance Index IFI PCA output from six
inclusive finance
variables

Inclusive Finance; DWCB Depositors with IMF
commercial banks per
1000 adults

Inclusive Finance, BAA Commercial bank IMF
branches per 100,000
adults

Inclusive Finances BCBA Borrowers from IMF
commercial banks per
1000 adults

Inclusive Finance, ATMA ATMs per 100,000 adults | IMF

Inclusive Finances BBA Bank branches per IMF
100,000 adults

Inclusive Financeg BBPA Bank account per 1000 IMF
adults

Fintech, FTq Cell phone prone to pay | GFDD
bills (% 15+)

Fintech, FT, Cell phone prone to send | GFDD

money (% 15+)

Foreign bank presence FBP A share of foreign bank BS
asset as a ratio of total
universal banks’ asset

Interaction term FTFBP An interaction of Fintech
and foreign bank
presence
Bank Concentration BC Bank concentration (%) GFDD
Education Edu Secondary school GFDD
enrolment
Institutional Quality RL An average of the six WGI
institutional quality
variables
Bank -deposit spread BS Bank lending- deposit GFDD
spread
Bank Stability STAB Bank Z-score GFDD
Bank competition COM Bonne indicator GFDD
Population Growth Pop Population growth rate WDI

(% annual)

Notes: BS is Bank Scope; IMF is International Monetary Fund; GFDD is Global Financial Development. WDI is World
Development Indicators; WGI is World Governance Indicator.

4. Discussion of empirical results

We showed the behavior of the data, which is presented in Table 3. The results showed that our
inclusive finance index has an average value of 7.91e-07 with the minimum value of -0.90 and 4.66
as the maximum value (glimpse Table 3). This suggests that on average, the 28 countries have low
inclusive finance because the mean value falls within the low range of the index. On country level,
we found Mauritius (2.01) to have the highest access to all financial services and this is followed by
Tunisia (1.32), Namibia (1.27) and South Africa (1.06) whereas the country with least financial
resources access is Burkina Faso (-0.676; see, Figure 1).

From Table 3 it can also be seen that out of 100,000 adults, only 11. 98% on average use ATM to
access financial services. In the same vein, the data indicates an average bank account and bank
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Table 3. Descriptive summary

Variable N Mean Std. Dev. Min Max
Inclusive 531 7.91e-07 1.00 -0.90 4.66
Finance Index

ATM per 1000 350 11.98 15.19 0.04 72.45
Bank Account 248 288.93 324.79 1.17 1956.04
Bank Branches 401 6.28 5.49 0.40 24.89
Commercial 392 6.48 5.59 0.68 24.89
bank branches

Borrowers from 390 54.77 69.95 0.76 336.55
Commercial

bank

Depositors of 392 568.62 552.41 1.67 2274.50
Commercial

bank

Mobile phone 370 4.87 6.78 0 37.10
used to pay bills

Mobile phone 366 13.18 12.90 0 50.60
used to transfer

money

Bank Stability 532 16.20 9.63 -40.73 59.37
Lending-deposit 327 8.88 8.06 -2.26 69.94
spread

Competition 532 -0.08 0.18 -2.54 0.47
Education 532 120.45 118.94 1.00 357.00
Institutional 532 -0.50 0.50 -1.66 0.85
quality index

Population 532 2.42 0.84 0.05 5.61
growth

Foreign bank 448 0.45 0.32 0.00 1.00
presence

Notes: N = observation; Std. Dev. = standard deviation

branches value of 288.9339 and 6. 2819. It can also be seen from Table 3 that, in the African
sample, domestic banks outperform foreign banks, on average. This is because the share of foreign
banks (measured by the ratio of total assets of foreign banks to total assets of universal banks) is
0.4529, which means that the assets of foreign banks account for about 45% of the total bank
assets in the sample. As shown in Figure 3, Mozambique (93%) and Rwanda (93%) have the
highest share of foreign banks, as against Sudan (8%) who has the least inflow of foreign banks.

As mobile phone used to pay bills has a mean of 4.87%, mobile phone used to transfer money
has 13.19% of the population. The data for Kenya (FT1 = 28% and FT2 = 49%) indeed shows that
mobile money started in Kenya. In the case of Angola (0.0001 and 0.0002), mobile money usage is
very minimal. The composite index of institutions has a mean of —0.5048, which suggests that
Africa has weak institutions and governance since the mean value is in the range of low institu-
tions and governance. This conforms with the study by Mensah et al. (2018), who argue that SSA
are characterized by poor institutions and weak governance. Also as shown in Table 3, the lending-
deposit spread has an average value of 8.89 suggesting that the banks of the African sample have
more spread (i.e., they charge high rates of interest while low rates are applied to deposits). This
can discourage savings since savers are not motivated to save their surplus funds.

On average, most citizens of the African sample do not have access to secondary school
education. This is because education, has a maximum of 357 whereas the minimum value is 1.

However, the mean value is approximately 120 with a standard deviation of approximately 119.
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Figure 3. Average within-
country foreign banks presence,
2000-2015.
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This also suggests that the enrolment level in Africa is inconsistent. The data shows that the
population in Africa is growing since it has a maximum value of 5.605, the mean value is 2.42. The
data for population growth could mean that, Africa is increasing therefore, there is the need for
more financial infrastructure to meet the banking and financial need of the increasing population.

4.1. Quantile regression results of Fintech, foreign bank entry and inclusive finance

The results in Table 4 reveal that using cell phone to make payment (FT1) was used as a proxy for
Fintech, Fintech induces inclusive finance index (IFI) at all levels of inclusive finance (see column 1-4).
However, when Fintech was measured with mobile phone used to transfer money (FT2), we saw that
Fintech spike inclusive finance index at two levels (i.e., g.25 and q.50). This means that at the 75" and
90'™" quantile, mobile phones used to transfer money do not significantly impact inclusive finance. Our
cross-country results showed that regardless of the measure of Fintech (either cell phone used to
make the payment or cell phone used to transfer money), inclusive finance increases when a country
engages in using digital applications to provide financial services. This positive effect corroborates with
both cross-country studies and single-country studies that Fintech induces inclusive finance in Africa
(see, Demir et al., 2022; Gosavi, 2018; Mbiti & Weil, 2015).

Turning to the control variables, we found financial stability to have significant effect on the 75
quantile of the IFI as shown in Table 4. This shows that financial services and resources can be easily
utilized when the banking system is stable. In other words, a stable banking sector can boost depositor
confidence, while instability can lead to fear and panic and reduce access to finance. We found that
a decrease in inclusive finance is associated with an increase in lending-deposit spread. This effect was
realized at the 50" quantile of the IFI when FT1 was used as a proxy for Fintech and at 50" and 90"
quantile of IFI when FT2 was used as a measure for Fintech (see Column 2, 6 and 8 of Table 4). Also, the
decrease in inclusive finance was high at the 90" quantile of IFI, when FT2 was used as a measure for
Fintech. The negative significant effect of lending-deposit spread could be as a result of broadening
spreads” which then reduces efficient financial allocation with respect to access to financial resources.
Due to information asymmetry in the financial sector in most African counttries, the financial institutions
charge higher interest rates to cover such risks of repayment default (Anarfo et al., 2020). Such activity
then prevents borrowers’ ability to access more financial resources, rates on deposit on the other hand,
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seems to be low in Africa, hence disincentivizing those with a cash surplus to deposit their excess funds
with the financial institutions (Anarfo et al., 2020).

Surprisingly, we found education to hamper inclusive finance as shown in Table 4. This is evident
when FT2 was used as proxy for Fintech and affected the 25" and 90" quantile of IFI. Although
the more educated people are, the more likely they are to be financially included (see Zins & Weill,
2016; Allen et al,, 2016; Fungacova & Weill, 2015), we obtained the opposite results. This could be
that regardless of the higher education, when some factors such as distance to financial institution
and unemployment persist, highly educated persons may not be financially included. Hence our
results disagree with Demir et al. (2022) who conducted similar study in the same region and
found that higher education helped people to get access to credit facility. As shown in Table 4 the
institutional quality index deepens inclusive finance at most levels of IFI. As a result, the quality of
the African sample institutions encourages inclusive finance. The result is similar to that of Demir
et al. (2022), Dabla-Norris et al. (2015), and Rojas-Sudrez (2016) who argue that quality institutions
improve access to finance. Population growth exhibited a negative significant effect. We have
observed that the column (8) of Table 4has the highest coefficient, indicating a greater increase in
inclusive finance in the 90th quantile of IFI. In column (8), where Fintech was proxied with FT2,
population reduces the 90th quantile of IFL. This implies that when population growth of Africa
increases, it will prevent most of the citizens from getting access to financial services.

The study also examined the direct effect of FBP on inclusive finance by including FBP to model 1
and excluding Fintech in model 1 to see how FBP will influence inclusive finance. We present the
results of FBP and IFI nexus in Table 5. FBP do not spike any levels of IFI (see, Table 5). Also, some
control variables exhibit different signs as compared to the unconditional effect of Fintech.

Since foreign banks in Africa engage in Fintech, we introduced FBP and the interactions (i.e., an
interaction term of Fintech and FBP) to model 1 to see if foreign bank matters in the relationship
between Fintech and inclusive finance. We show the results in Table 6. The results in Table 6 show
that FBP and the interaction term are very important. For instance, when we include these two
variables, both FT1 and FT2 induce inclusive finance at all the levels of IFI.

Table 5. Foreign bank present and financial inclusion

(9) (10) (11) (12)
q.25 q.50 q.75 q.90
Foreign Bank 0.3535 -0.1321 0.0812 -0.3233
Presence (0.2151) (0.2604) (0.3643) (0.2920)
Bank Stability 0.0242** 0.0155*** 0.0233*** -0.0054
(0.0113) (0.0055) (0.0081) (0.0091)
Lending and -0.0062 -0.0016 -0.0009 0.0007
Deposit Spread (0.0112) (0.0086) (0.0092) (0.0128)
Competition -0.0379 0.0684 -0.2183 0.0201
(0.3264) (0.3611) (0.4230) (0.3365)
Education -0.0011 -0.0003 0.0003 -0.0001
(0.0007) (0.0005) (0.0006) (0.0011)
Institutional Quality 0.0801 0.5017* 0.9759*** 1.4923***
Index (0.3351) (0.2852) (0.2317) (0.3642)
Population growth -0.1606 -0.2377*** -0.3382*** -0.2965
(0.1055) (0.0645) (0.1123) (0.2235)
Constant =-0.4444 0.6159** 1.3779 3.0037***
(0.3860) (0.2580) (0.3575) (0.4542)
Observation 327 327 327 327
R-square 0.0603 0.1375 0.2499 0.4278

Notes: 25, 50t", 75" and 90" quantile of multifaceted inclusive finance. Significant levels at 1%, 5% and 10% are
represented by ***, ** and * respectively.
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We also found FBP induces IFI but statistically insignificant. It was realized that the interaction
term dampens inclusive finance at the goth quantile of IFI as shown in column (16) and also in
column (18) to (20) of Table 6, the interaction term hamper inclusive finance at the 50", 75t and
90™ quantile of inclusive finance index. However, to determine the net effect for the interaction
term for column (16) of Table 6, we partially differentiate inclusive finance index with respect to
Fintech as computed below based on equation (5);

OFII;
OFT};

= 0.0482 + (—0.0495 x 0.4529) = 0.0258

Where 0.0482 represents the unconditional effect of Fintech on inclusive finance, — 0.0495 connotes the
coefficient of the interaction of Fintech and foreign bank presence and 0.4529 is the mean of FBP.
A similar approach was used to compute the net effect for columns (14) to (16) as shown below;

Ol _ 05,0186 + (~0.0273 x 0.4529) = 0.0062
OFT
OFIli _ 0,035 + (~0.0568 x 0.4529) = 0.0078
OFT;
OFII,

OFT, — 0.0482 + (—0.0515 x 0.4529) = 0.0093
The values of 0.0062, 0.0078 and 0.0093 are the coefficients of the net effects of column (18), (19) and
(20) respectively. These results suggest that in the presence of foreign banks, Fintech can spike inclusive
finance through the integration of Fintech into traditional banking. For example, when foreign banks link
account numbers to mobile phones, the creation of banking applications, partnering with mobile services
providers to extend credit facilities to the less privileged, will help increase the levels of inclusive finance.

4.2. Robustness checks

4.2.1. Robustness checks for inclusive finance index

The p-value of 0.000 in chi-square 1693.198 and the Bartlett test provide further evidence for
a relationship between variables (see, Table 7). As shown in Table 7, KMO of 0.840 indicates that
our 6 variables are sufficient to compute the IFI.

According to the Kaiser rule, an index created with PCA should at least have 1 component with
its eigenvalues above 1. Therefore, we computed our index since the eigenvalue of 3.661 is greater
than 1 and also the index generated is appropriate as the component used as the index has
a proportion of 61.019% of the entire 100% component (see Table 8).

4.2.2. Robustness checks using single indicators of inclusive finance

Next, we examined the impact of Fintech on the various indicators of inclusive finance. Our results
show that both FT1 and FT2 influence bank account positively (see, Table A2) unlike in the case of ATM
per 100, 000 adults whereas FT1 induces all levels, FT2 spike the 50" and 75" quantile (see, Table A1).
With respect to bank branches, while FT1 spike the 75" and 90" quantile, FT2 induce only 50" (check
Table A3). The results suggest that when people are able to use mobile phone to pay bills and transfer
money, banks will have the opportunity to establish more branches. We realize that FT1 affected the
75" and 90" quantile of borrowers of commercial banks whereas FT2 deepens inclusive finance in all
the quantile used for the study (see, Table A4). Different results were obtained from Table A5, when
compared with Table 4. For example, Table A5 showed that FT2 hampers inclusive finance at 50" and
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Table 7. KMO and bartlett’s test

Kaiser-Meyer-0Olkin (KMO) Measure of Sampling Adequacy 0.840

Bartlett’s test of sphericity Chi-square 1693.198
Degree of freedom 15
significance 0.000

Note: The value of KMO (0.840) is greater than 0.5, hence values are fit to create an index

Table 8. Principal components and eigenvalues for inclusive finance index

Component Eigenvalue Difference Proportion Cumulative
1 . 3.661 2.871 61.019 61.019

2 0.790 0.224 13.161 74.180

3 0.566 0.039 9.429 92.395

4 0.527 0.226 8.786 92.395

5 0.301 0.146 5.019 97.415

6 0.155 2.585 100.00

Note: The eigenvalue of 3.661 is greater than 1, hence robust index.

75" quantile of commercial bank branches whilst it enhances 90" quantile of commercial bank
branches. Notwithstanding that, we found FT2 to have no significant effect on all the levels of
depositors of commercial banks. This means that the increase in the amount of cell phones used to
send cash does not encourage people to deposit money in commercial banks.

FBP do not spike any levels of inclusive finance index (see, Table 5). Withal, this, FBP is able to
influence the levels of the individual inclusive finance variables. For example, FBP has negative
effects on the levels of the individual indicators of inclusive finance® with the exception of the 90"
quantile of commercial bank branches which had opposite results (see, Table A7 to Table A9).

We also estimate the moderation role of FBP on all the six indicators of inclusive finance.
Different from Table 6 where the inclusion of additional variables increased the significance level
of Fintech, Table A9 showed that when the additional variables were included, most of the
coefficients were not statistically significant (see, Table A9). Also, when ATM per 100,000 was
used as inclusive finance variable, the interaction term was not significant suggesting that FBP has
no impact on the relationship between Fintech and ATM per 100,000. This is evident as FBP
dampens the levels of ATM per 100,000 as shown in shown in Table A9. However, in the case of
the other indicators we noticed that FBP magnifies the nexus between Fintech and inclusive
finance as presented in Table A10 to Table A15. The interaction term showed a negative effect
on all the individual variables of inclusive finance with the exception of commercial bank branches.

5. Conclusion and implications

The study used 28 countries over a 19-year period, 2000-2018 and using quantile regression, we
found that, Fintech affects inclusive finance. The study shows that mobile phones used to make
payment tends to trigger Fintech than mobile phones used to send money. Furthermore, the
results show that multidimensional inclusive finance provides higher significant results as com-
pared to individual indicators of inclusive finance. We realized that foreign bank presence does not
directly affect inclusive finance, but increases the net effect of Fintech on inclusive finance (i.e.,
when the inclusive finance index is used as a proxy for inclusive finance). Different results were
obtained when the indicators of inclusive finance were used.
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The study provides some policy implications for policy making. Firstly, because Fintech is a bank
financing tool for non-bankers, African countries can expand, make better use of accessible
financing, and create a favorable environment for Fintech operations. Secondly, the central
banks of these countries should encourage most organizations in Africa to be innovative enough
to engage in digital payment systems (by accepting e-cash) since mobile phone used to pay bills is
a driving force of inclusive finance. This will help most people to appreciate the services of Fintech.
Thirdly, the presence of foreign banks is crucial to using Fintech as an opportunity to enhance
access to finance. Because these foreign banks use modern techniques, policymakers need to
encourage their participation in the domestic financial sector, but good governance must be
exercised through improved regulatory bodies.

A drawback to this study is that we do not consider all the countries in Africa due to data
constraint. Additionally, we do not consider how the characteristics of each foreign bank can
influence the level of inclusive finance or Fintech-inclusive finance nexus. Lastly, the paper did
not investigate whether Fintech and foreign bank presence interactions matter for reducing

poverty in Africa. Therefore, we leave these limitations for future studies.
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Notes

1. Anarfo et al. (2020) identified that inclusive finance
index gave more robust findings than that of single
indicator in the context of Africa

2. Liberalisation of financial markets to follow liberaliza-
tion of goods market

3. Algeria, Angola, Burkina Faso, Cameroon,
Ghana, Kenya, Libya, Mali, Malawi, Mauritania,
Mauritius, Mozambique, Morocco, Namibia, Niger,
Nigeria, Rwanda, Senegal, Sierra Leone, South Africa,
Sudan, Tanzania, Tunisia, Togo, Uganda and Zambia.

4. broadening spreads such as decrease in deposit rates
as against average banking lending rates.
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