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Abstract

Digitalization has influenced the development of financial services. The rise of financial
technology or FinTech allows more access for wider group of people to benefit financially.
More access to financial services also increases the financial inclusion. This paper attempts to
study on how digital financial inclusion have an effect to income inequality. In this research,
we used panel data analysis with fixed-effect model to estimate the effect. Sample data
utilized 7 high-income countries, 23 middle-income countries, and 1 low-income countries
from 2011-2018. The empirical study provides results that every 1 percent increase in mobile
cellular subscriptions decreases the Gini coefficient by 4.64 percentage points. Meanwhile,
every 1 percent increase of digital financial inclusion tends to increase Gini coefficient by 0.51
percentage points more in middle and low-income countries. While every 1 percent increase
of number of mobile and internet banking transactions in high-income countries decreases
the Gini coefficient by 0.37 percentage points. The study concluded that, as suggested by
Kuznets curve, digital financial inclusion increases the income inequality in the country which
is in the early stage of development, and decreases the income inequality of the country

which is in the mature stage of development.

Keywords : digital financial inclusion, FinTech, inequality, Kuznets curve
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DIGITAL FINANCIAL INCLUSION EFFECT TO INEQUALITY

Chapter 1. Introduction

Digitalization has inevitably transformed financial systems in developed and emerging worlds.
Barriers in conventional financial systems keep decreasing and thus, there is an increase in
financial inclusion. Financial inclusion is also acknowledged as one of the enablers to advance
the goals in 2030 Sustainable Development Goals (Klapper et al., 2016; UNCDF, n.d.). Klapper
et al. (2016) also highlight that digital financial inclusion can help business sector and
governments to have more opportunities in expanding financial inclusion, especially in
middle-income countries. Therefore, digital financial inclusion has become an important
discussion in the domestic and international level.

There are several studies on how development in financial services allows more financial
inclusion which leads to inequality. Greenwood & Jovanovic (1990) found that economic
growth and financial structure are highly linked; where growth has the means to develop the
structure of financial system and in turn the structure enables more growth because of more
efficiency. However, at the early stage of development, financial structure is more intensive
and thus growth becomes rapid. This will widen income inequality. Yet, at the mature stage
where the financial structure has fully developed, there will be stable income distribution
among people. Dabla-Norris et al. (2015) also conducted a study on financial inclusion and its
impact on inequality. They mentioned that there is an accelerating financial deepening in
emerging and low-income countries, however, its development does not yet significantly
correspond with financial inclusion. This is because the use of financial services such as credit
is still concentrated among large firms. Furthermore, they also found that fewer fractions in
financial services such as efficient cost of monitoring and credit participation may lead to a

decrease in income inequality, especially if low participation cost can attract relatively less-
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talented entrepreneurs. This is also supported by their findings which stated that the high
fixed participation cost in Malaysia is a significant obstacle for financial inclusion. On the other
hand, there are findings which mention that conventional financial services have involved
quite a high participation cost. Philippon et al. (2014) find there is an inefficiency in the U.S.
financial intermediation, which remains around 2% even after the global financial crisis. This
argument is also in congruence with a study by Demirguc-Kunt & Klapper (2012) which found
that the most-mentioned reason why people have no account at formal institutions is that
people have no money to put in the account (around 30 percent), followed by the high cost
of having an account, having a family member with an account, and long distance to the
formal institution

Therefore, there is a paradigm shift to the idea that digitalization in financial access can offer
more efficiency and lower-cost of financial services (Menat, 2016). The G20 also
acknowledges that digitalization in financial inclusion is one of the important pillars to ensure
stable economic growth and reduce inequality mainly in the emerging world and least
developed countries (GPFI, 2016b). Furthermore, a study also finds that digital finance promotes
financial inclusion. The study argues that providing financial services through mobile phones
can increase access to finance (World Bank, 2016). An important study on digitalization in
financial services also indicates that digital finance could advance GDP growth in the emerging
world by $3.7 trillion in 2025 and benefit individuals, businesses, and governments. This
impact may happen because of increased time savings for individuals, increased investment
in capital, etc. (Manyika et al., 2016). Nevertheless, to the best of our knowledge, there is still
little research on the effect of digitalization of financial inclusion on inequality. There are only
a few findings on how financial inclusion directly impacts inequality at the country level

(Demirguc-kunt et al.,, 2017; Klapper et al., 2016). Thus, this paper will add to our
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understanding of digital financial inclusion. Specifically, we aim to shed light on the effect of

digital financial inclusion on inequality.

The following research questions will guide the research paper: First, is there any effect of
digital financial inclusion on inequality? Then, is there any effect of digital financial inclusion
on inequality in middle and low-income countries? Lastly, is there any effect of digital

financial inclusion on inequality in high-income countries?

This paper is divided into five chapters, where the remainder of this paper is organized as
follows: chapter two presents the literature review, chapter three outlines the methodology,
chapter four provides the presentation and discussion of empirical results, and chapter five

presents the conclusion as well as policy recommendations.
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Chapter 2. Literature review

The growing number of digital technologies in financial inclusion has been spurred by many
factors. These are the sections of the chapter: 2.1 Understanding financial inclusion, 2.2
International commitments to financial inclusion, 2.3 The progress of financial inclusion, 2.4
The digitalization in financial development, 2.5 International commitments to digital financial

inclusion, 2.6 Inequality, and 2.7 Effect of digital financial inclusion on inequality.

2.1 Understanding financial inclusion
Before explaining financial inclusion itself, let us review the taxonomy of financial institutions

to understand how financial services are usually provided.

Figure 2. 1 Financial institutions: A Taxonomy, Fintech, and Financial Regulations Lecture Note, Cho
Man, 2020

Financial Institutions: A Taxonomy
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From the taxonomies (Figure 2.1) above, we may understand the different kinds of financial
institutions and their divisions. One of the non-bank financial institutions is credit coops or
cooperative financial institutions (CFls). Cuevas & Fischer (2006) claimed that CFls are one of
the financial institutions that have been acknowledged by the existing literature as

institutions that serve the financial needs of poor populations. CFls are also able to reach out



DIGITAL FINANCIAL INCLUSION EFFECT TO INEQUALITY

to the poor segment without having to compromise their sustainability. CFls consist of the
various member-owned financial intermediaries, including credit unions, cooperative banks,
saving and credit cooperatives, and other different terms. Furthermore, CFls achieve the
intermediation process through resource allocation, where they allocate the input
procurement such as services, materials, and capital goods from suppliers and labor. A CFI
usually has a close relationship with its clients by assessing the community’s demand. Besides,
CFls are usually owned and governed by the clients themselves (Cuevas & Fischer, 2006). The
nature of CFls allows people from lower economic income groups to access financial services
and creates more financial inclusion.

Throughout this paper, | will use the terms “financial inclusion” and “digital financial
inclusion”. First of all, let us take a look at how financial inclusion is defined. World Bank (2014)
defines financial inclusion as proportion of individuals and businesses that utilize financial
services (p.1). World Bank (2018) further explains that financial inclusion enables individuals
and business sectors to access affordable and helpful financial products. People can fulfill
financial activities such as transactions, savings, payments, and credits. In the same vein,
Global Partnership for Financial Inclusion (2014) states that financial inclusion is the condition
where all adults at working-age can access financial products or services provided by formal
institutions. With access to financial products, people are able to facilitate their daily
necessities. When daily financial activities are fulfilled, people would be encouraged to
prepare for financial emergencies by using insurances, or long-term financial planning
through investments. This is believed to be able to increase the quality of people’s lives
(World Bank, 2018). Not only does it increase life quality, financial inclusion also has
implications for poverty reduction and increases the prosperity of the people (World Bank,

2014). Furthermore, financial inclusion also promotes stronger domestic financial situation



DIGITAL FINANCIAL INCLUSION EFFECT TO INEQUALITY

where it encourages people to engage in entrepreneurial activities and create job
opportunities. Pertaining to its effect, financial inclusion is expected to decrease inequality
and boost growth and development (GPFI, 2015). In this paper, we will use the definition by
World Bank which emphasizes access to affordable and beneficial financial products. On the
other hand, it is also essential to note that the access effect of financial inclusion is divided
into two concepts, voluntary and involuntary exclusion (Kumar et al., 2007). Voluntary
exclusion is explained as a situation where individuals are not aware of the availability of
financial products and assume that financial services are not affordable. Meanwhile,
involuntary exclusion occurs when those with credit-risk in their financial histories and

individuals who have more risk in financial services are excluded by the institution.

2.2 International commitments to financial inclusion
One of the international forums which has been actively advancing the agenda of financial

inclusion is the Group of 20 (G20) (World Bank, 2014; Ozili, 2018; Senou et al., 2019;). The
G20 is an international economic forum that consists of countries from the developed and
emerging worlds. The G20 claims that its member countries represent 80% of the world
economy and two-thirds of the world population. The forum itself was started in 1999 in
Washington D.C. as a response to the Asian financial crisis in 1998. After the financial crisis in
2008 occurred, the leaders agreed to conduct the G20 summit annually so as to anticipate
any unforeseen crises or crucial issues (ISPI). Ignited by the global economic shock, the G20
became aware that there is global interconnectedness, where events in one place can affect
conditions in other places. Therefore, the G20 believes that to achieve inclusive and
sustainable growth, high, middle, and low-income countries should be able to enhance their
roles in shaping conducive and stable growth. The forum contributed to the mitigation of the

economic shock through a financial regulatory framework. For instance, the G20 established



DIGITAL FINANCIAL INCLUSION EFFECT TO INEQUALITY

the Financial Stability Board (FSB) in 2009 to ensure the assessment of weaknesses in the
financial system and coordinate the effectiveness of other financial institutions such as the
Basel Committee for Banking Supervision (BCBS) (Yi, 2008). The change in the regulatory
framework was mainly conducted to achieve a more comprehensive harmonization of
banking regulations. A coordinated local and national regulation is expected to reduce market
distortions and enhance financial globalization. Recalling the G20’s commitment to financial
issues, we will use its documents and outputs as one of the bases for discussions in this paper.
In 2009, the G20 acknowledged that financial inclusion is one of the most important pillars to
ensure stable economic growth mainly in emerging and least developed countries. Financial
inclusion is believed to be able to complement the regulatory effort in improving financial
stability (Busch, 2017). The G20 Summit 2010 in Seoul became the milestone for the G20’s
commitment to financial inclusion, where the Financial Inclusion Action Plan (G20 FIAP) was
endorsed by all the members (G20, 2011). The G20 FIAP highlights the fact that almost half
of the world population — or 2.5 billion people — have no account at a formal institution.
Moreover, World Bank (2018) also claims that having an account to perform a transaction is
the key to a more inclusive financial environment, as it opens up to other financial services.
Meanwhile, Demirguc-Kunt & Klapper (2012) mention in their findings that there is a notable
disparity between developed and emerging countries in terms of account ownership. While
in developed countries there is 91 percent account penetration, there is only 41 percent in

emerging countries (refer to figure 2.2).
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Figure 2. 2, Account penetration rate around the world, Demirguc-Kunt and Klapper, 2012

Account penetration around the world
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Source: Demirguc-Kunt and Klapper 2012,

Furthermore, World Bank reports that around 39% of the unbanked population around the
world claim that the reasons they have no financial accounts are, but not limited to, lack of
trust toward formal institutions, distance to the banks, high cost, and the complex required
documentation (2014, p.3). The most-mentioned reason why people have no account at a
formal institution is that people have no money to put in the account (around 30 percent),
followed by the high cost of having an account, having a family member with an account, and
far distance to the formal institution (Demirguc-Kunt & Klapper, 2012, p.19). Hieminga et al.
(2016) also mention that the credit gap for medium and small enterprises in developing
countries still about $2.3 trillion. This gap seems to exist because the small businesses do not
have access to loans when they are in need (unserved) or they have loans but still attempt to
find access in financing a business constraint (underserved).

Seeking to reduce the financial inclusion gap among countries, the G20 has formulated
principles for financial inclusion: leadership, diversity, innovation, consumer protection,

empowerment, knowledge, cooperation, proportionality, and regulatory framework (GPFI,

OV MASCH 201



DIGITAL FINANCIAL INCLUSION EFFECT TO INEQUALITY

2011, p.2). To the extent of the efforts, the G20 also engages with other international
organizations such as World Bank, OECD, and IMF particularly with updated data and report
provision. Both G20 and non-G20 countries are encouraged to participate in fostering these

principles to improve financial inclusion in each respective country.

2.3 The progress of financial inclusion
Dollar & Kraay (2002) managed to find that development of financial services has a positive

impact on economic growth, where financial development is associated with the attainment
of higher income in a poor society. Besides, they also underlined the crucial role of advancing
the law and rules in implementing financial inclusion. Similarly, Gine (2007) attempted to
observe the relationship between access to financial services and poverty as well as growth.
The findings explained that every percentage increase in the share of private credit reduces
the annual growth rate of the percentage of the poor population by 0.0095. Besides, Beck et
al. (2007) also conducted cross-country research which revealed that an increase of access to
financial services has a positive impact on poverty reduction and growth. Furthermore, since
2011, more than 1.2 billion people around the world have opened an account at a financial
institution. Data has also shown that there was an increase in account ownership between
2011 and 2014. Despite no major change in developed countries, low and middle-income
countries have, in fact, performed well with an increase of 13 percent in account ownership
in 2014 (World Bank, 2018). Meanwhile, there is also a broader availability of other financial
services such as microfinance (loan), credit, and insurance which are able to increase the

financial inclusion scope (Demirguc-kunt et al., 2017).

2.4 The digitalization in financial development
While the G20 is consistently responding to global issues, it acknowledges the fact that

innovation in technology cannot be separated from the financial aspect. In fact, OECD (2018)
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asserts that innovation in financial services that is driven by technology is not a new story.
The ongoing progress of financial service innovation is the evolution of the financial market
reform implemented in the 1980s and 1990s. Financial reform is a process of reducing or
removing distortions in financial market caused mainly by the intervention of government
due to interest rates setting and allocation of credit. In effect, financial reform enables the
government to gradually dismantle regulations that impede economic activities. The
strategies to implement financial reform policies can differ depending on macroeconomic and
financial structure conditions in each country. The idea behind the implementation of
financial reform policies is that the government should relax regulations thereby enabling
markets to conduct their operations more freely. In the 1950s and 1960s, governments of
various countries, especially in the developing world, applied policies that created distortions
in the financial markets. The governments enforced ceiling rates for loans and nominal
deposit. Due to low ceiling rates, there were more debt financing for unproductive purposes.
In addition, the central banks also provided subsidized interest rates for commercial banks
with the purpose of encouraging loans in prioritized sectors. As a result, in the 1960s and
1970s, the growth of those countries weakened and inflation exploded. The low cost of
borrowing capital also promoted inefficiency in investment. Alternative policies were offered
to remove the distortions. For instance, there was a removal of barriers when new institutions
entered the financial system, the domestic financial system opened to a more competitive
market, and financial market liberalization (Bascom, 1994, p.1-2). When the financial reform
is done, there is no longer any government allowing private companies who have access to
enter the market. To ensure the stability of financial reform, the government should
understand the behavior of the market through market expectations. In analyzing market

expectations, the government should underline the importance of rational expectations.

10
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Basically, the concept of rational expectations means the expectation of rational investors is
consistent with the economic structure and any future events that influence the structure.
This is where technology plays an important role.

In the 1970s and 1980s, developed countries experienced financial reform and development
in technology and communication. The wider use of technology such as telecommunication
devices and computers allowed markets to have larger amounts of transactions to deliver
development more quickly and produce more innovative financial products. Digital
technology has blurred the barriers in the financial sector and enabled the integration of
international financial institutions. It also encouraged governments to have more effective
fiscal and monetary policies. Thus, digital technology has assisted countries to have more
effective market expectations (Bascom, 1994, p.95-96).

However, it is important to note that the evolution of technology in financial development
may be varied in each country. This is due to the variation in time-series and cross-sectional
differences in financial development (Rajan & Zingales, 2001). To explain the situation, Rajan
and Zingales (2001) propose the “interest group” theory of financial development. They
argue that although financial development is a precondition for greater access to external
financing by the poor, it does not necessarily improve equal distribution. This is because, even
in a financially mature economy with sophisticated financial infrastructure, those in power
(by which they mean wealthy individuals and large firms) exercise political influence to
oppose deregulation that relaxes credit constraints on households and SMEs who might then
compete for access to bank financing. This opposition perpetuates the systematic
discrimination against and credit rationing of low-income households and SMEs, causing a
deterioration in income distribution. The political influence or interest of certain groups may

affect the introduction of technology in financial development.

11
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Nonetheless, because of the financial reform and market openness in the 1970s,
interventions from private and foreign competitors were inevitable in domestic financial
systems. Thus, financial development had another take-off.

Furthermore, a report by the Group of Ten (2001) suggested the idea that technology holds
an important role in the productive utilization of information and the facilitation of the
development of financial products to be delivered to the targeted customers. This suggestion
was also supported by the increasing acceptance of electronic devices usage in financial
services which enabled institutions to reach new customers without physical presence.
Similarly, World Bank (2016) shows that there is a growing number of digital technologies
such as mobile phones, internet, and other devices used to gather information. World
internet users tripled from 1 billion in 2005 to 3.2 billion at the end of 2015, while mobile
phone penetration in developed countries has reached 98% and 80% in emerging countries
(para.2). There has also been a consistent increase in technology usage in terms of mobile
phone subscriptions; at least 1 to 10 out of 100 people subscribed from 2005 to 2015 (World
Bank, 2018b). The numbers have been evidence of how technology is involved in people’s
lives. Generally, digital penetration in business, individual lives, or government is followed by
an increase in GDP per capita as shown in these figures. All the figures below show a positive

relation between diffusion of digital adoption and GDP per capita.

12
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Figure 2. 3, The diffusion of digital adoption, World Bank, 2016a
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Source: WDR 2016 team. Data at http://bit.do/WDR2016-Fig0_).

Indeed, the Fourth Industrial Revolution has a significant influence on the development of
financial services. The variety in the financial industry is expected to grow as different FinTech
companies are also growing and specializing in their financial services. FinTech (or Financial
Technology) refers to innovations in financial services that are enabled by technology and can
produce new business models, applications, and processes or products that have a material
effect on financial service provision (FSB, 2017). WEF (2015) also identifies the functions of
financial services that experience disruption from Fintech: payments, market provisioning,
investment management, insurance, deposit and lending, also capital raising.

FSB (2017) also identifies the drivers of innovation in financial services. From the demand side,
there is a shift in consumer preferences where the customer expects a more convenient,
quick, less costly, and user-friendly service. Digital technology claims to be able to cut the cost
of financial service provision by 80 to 90 percent. Figure 2.4 below depicts how digitalization

in financial services reduces the usual cost to serve one customer in emerging countries.

13
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Figure 2.4, Cost reduction in financial service provision, McKinsey Global Payments Map, 2013
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Meanwhile, the supply side faces constantly evolving technology based on the internet, big
data, mobile technology, and computing power. Besides technology, there is also changing
financial regulations and other changes related to the business incentive of incumbents and
new players.

A recent report from CCAF et al. (2019) also found that FinTech start-up is rapidly advancing
in ASEAN countries, where there are more than 600 FinTech start-ups in the region with $485
million of investment in 2018. Several factors influence the demand for FinTech start-ups
development in ASEAN: increasing penetration rate of mobile phone and smartphone, rising
internet penetration rate, a growing number of literate and young-urban population, high
number of consumers and small & medium enterprises which are underserved and not served
by existing financial services, and the continuous strong potential for increases in economic

values such GDP per capita.
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2.5 International commitments to digital financial inclusion
In 2016, G20 recognized digitalization as one of the approaches to improve financial inclusion.

The rising development of Fintech became one of the supporting factors for the G20 to
promote a better sphere for digital financial inclusion. The disruption in the banking system
has caused people to lose trust in conventional institutions and shifted to Fintech companies
who offer trust, transparency, and technology (Menat, 2016). Technology also creates the
possibility for financial institutions to offer services at an adequate and affordable price for
individuals and small businesses. For instance, the presence of peer-to-peer lending in a
mobile application encourages people to receive loans directly from creditors, rather than
borrow indirectly from banks or other institutions that would bear more costs (Kern, 2019).
China, as the G20 2016 Presidency and also one of the leading countries in FinTech, is known
for its highly advanced FinTech companies such as Alibaba, Ali Ant Finance, and Baidu. With
the vision of catalyzing new drivers of growth, China believes that the G20 should strengthen
its growth agenda through digitalization (Inan, 2016). Therefore, to complement the existing
G20 FIAP, the members adopted the G20 High Level Principles for Digital Financial Inclusion.
In the scope of G20, digital financial inclusion is understood as using digital tools in providing
formal financial services delivered to customers at affordable costs while providers can also
use the services sustainably (GPFI et al., 2014, p.3). Through digitalization, G20 attempts to
address the barrier issue in financial services such as high cost and distance to financial
institutions. The principles underline how technology can be utilized to provide appropriate
financial products for the financially excluded and underserved groups, which include poor
people, teenagers, women, or people who live in rural areas (G20, 2016). Moreover, the

principles (as depicted in Figure 2.3) have also become a foundation for the advancement of
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the World Bank’s initiative for mainstreaming financial inclusion, Universal Financial Access

by 2020 (World Bank, 2018c).

Figure 2. 5, Eight principles of G20 High-Level Principles for Digital Financial Inclusion, World Bank,
2018
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2.6 Inequality
We will now discuss the concept of inequality. Inequality has been a concept that ignites

confusion for many people as it provides different perceptions for each individual. Therefore,
it is important to identify how the concept of inequality has been defined by experts. First, let
us see from the perspective of “Inequality of Opportunity”. Sen (2014) argued that the
concept of being equal means that paying more attention to the individual’s well-being and
how the individual is able to function (or known as the equal capability for functioning). Being
equal can also be understood as having the same opportunity to live and free to pursue one’s
life choices. Therefore, what should be emphasized is equal opportunities, not the means of
living such as income. However, this perception of being equal is in contrast with the
perspective of “Inequality of Outcomes”. Being equal in outcomes takes place when

individuals have the same amount of income or the same economic condition (UN-DESA,
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2015). It is also argued that income inequality is an indication that there is an imbalance of
goods and services distribution (de Camargo Jr, 2008). Thus, income inequality has a role to
determine the variations in well-being. Therefore, it is indispensable to moderate equal
income starting points as it contributes to a more equal opportunity (p.16). Since income
inequality is mentioned as a vital key to determine access to well-being such as health,
nutrition, and education, throughout this paper we use the concept of “Inequality of

Outcomes” as the basis to define inequality.

2.7 Effect of digital financial inclusion on inequality
What is the effect of digital financial inclusion?

Several studies have observed the effect of financial inclusion on inequality. Before going into
further discussion, we may need to understand that the effect of digital financial inclusion on
inequality can be different depending on the financial development maturity of a country.
One proposition is that the linkage between financial deepening and income distribution is
non-linear because it resembles the Kuznets inverted U-shaped relationship between
economic growth and income distribution (Greenwood & Jovanovic, 1990). The non-linear
hypothesis is based on the observation that during the early stages of financial development,
it is costly for low-income households and SMEs to access financial intermediaries for
financing, largely because they cannot provide tangible collateral, a credible credit history, or
the political connections that banks demand to approve lending. Many of these potential
borrowers who are denied access to bank financing are unable to undertake indivisible
investment beyond their initial wealth, thereby forgoing profitable investment opportunities
that would improve their earning capacities. The limited access then tends to intensify income
inequality, and more so if financial industries are characterized by an oligopolistic market

structure captured by the wealthy. As the financial sector grows and acquires more
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efficient infrastructure, financial institutions are able to lower transaction costs and improve
credit and market risk management. This enables them to loosen the credit constraint on low-
income small borrowers. Financial growth allows banks to increase their capacity to
accommodate the credit needs of these newcomers to the financial sector. This change in the
bank lending structure which favors new entrants relatively more than the incumbents
lessens and then gradually stabilizes income inequality.

In the same vein, Dabla-Norris et al. (2015b) found that in low-income countries, as financial
inclusion rises, income inequality first increases then decreases. This occurs due to the
decreasing credit participation cost from a very high value, which encourages only a small
number of business groups to conduct businesses or other economic activities. However, as
the participation cost decreases, the business group can invest more capital for further
production. Further production can drive more opportunities for other people who initially
could get access to credit in the early stage of development.

With regard to other studies, findings suggest that access to financial products is able to
enhance long-term economic growth (Sahay et al., 2015; Sahay & Cihak, 2018). Honohan
(2008) also found that access to finance has a strong correlation with GDP per capita income.
Furthermore, several findings also suggest that financial inclusion contributes to the
reduction in income inequality (Beck et al.,, 2007; Gine, 2007; Kim, 2016). Kim (2016)
emphasized that in low-income countries, a reduction in income inequality through financial
inclusion is likely to emerge if access to financial services is improved.

Since FinTech started contributing to financial inclusion, many studies have been conducted
to observe the effect of digital financial inclusion. It is has been found that digital finance
advances financial inclusion in the sense that financial service provision through mobile

phones can increase access to finance (World Bank, 2016). Digital finance is found to
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contribute to overcoming the barriers in access to financial services mainly in a suitable
environment. According to World Bank (2016), M-Pesa in Kenya is a notable proof that digital
services help more people in their financial needs. In fact, M-Pesa reached out to 80% of
Kenyan households in four years. In figure 2.6 below, we can see how M-Pesa rapidly

penetrated the households compared to other digital technology.

Figure 2. 6, Kenya's M-Pesa reach out the households within four years, World Bank, 2016
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Studies also found that digital financial inclusion contributes to less discrimination in lending,
thereby allowing more people to have access to loans (Bartlett et al., 2019; Philippon, 2019).
For instance, Bartlett et al. (2019) conducted research on whether algorithm decision-making
permits or hinders discrimination. They found that compared to overall lenders, FinTech
lenders discriminate against the borrowers approximately one-third less. However, we still
need to note that Latin and African-American borrowers still pay higher interest rates for their
mortgages. Thus, it is still insufficient to remove the discrimination in terms of loan pricing.

Moreover, Philippon (2019) states that the use of big data in the credit market is likely to

19



DIGITAL FINANCIAL INCLUSION EFFECT TO INEQUALITY

increase participation from less wealthy households and reduce non-statistical discrimination.
However, inequality is still not lowered across groups.

The findings of Gathoni (2018) suggested that the use of integrated mobile banking increases
household consumption in Kenya. However, the study found that integrated mobile banking
has a higher impact on the income of the top 20" household income quantile. Therefore, he
concluded that digital financial inclusion significantly affects the top half of households
compared to the top rich and bottom poor households (Gathoni, 2018).

Looking at the above-mentioned findings, to some extent, the wider use of digital technology
corresponds to a reduction in income inequality. However, global inequality still does not
show any significant change. Between the period of 2003 and 2008, the level of inequality
(measured by Gini index) was very high, about 70.5 percent and 70.2 percent respectively
(Lakner & Milanovic, 2015, p.24). While most of the studies observe this relationship at the
single-country level, through this paper we will attempt to add our understanding on the

analysis of the effect of digital financial inclusion on inequality at the cross-country level.
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Chapter 3. Methodology
This chapter provides the research methodology of this thesis. These are the sections: 3.1
Research design, 3.2 Model specification, 3.3 Explanation of the variables, 3.4 Data analysis,

and 3.5 The ethical considerations.

3.1 Research design
In this paper, we use a quantitative research method and apply the panel fixed-effect model.

According to Barro’s findings (as cited in Banerjee and Duflo, 2003), removing the fixed-effect

worsens the measurement error problem. Especially for variables like the Gini coefficient,

which varies across countries, it is more important that variation occurs over time. Therefore,
in this paper, a time fixed-effects specification is applied.

We use quantitative research methods to find out the causal relationship between the

independent variables and the dependent variable and expect to answer the above-

mentioned research questions. More specifically, we use the quantitative framework to test
the following hypotheses:

1. Anoverallincrease in digital financial inclusion leads to a decrease in inequality (Bartlett
et al., 2019; Philippon, 2019);

2. Anincrease in digital financial inclusion leads to an increase in inequality in emerging
and low-income countries. The hypothesis also refers to the Kuznets curve (see
Appendix  a4), where the nature of countries in the early and middle stage of
development have their infrastructure interoperability and customer readiness applied
to a certain group of people (Kuznet, 1955; Greenwood & Jovanovic, 1990; Porteous,
2007);

3. Anincrease in digital financial inclusion leads to a decrease in inequality in high-income

countries.
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3.2 Model specification
The panel fixed-effect estimation model used to test the hypothesis is as follows:

Yie = Bo + B1Xyit + Z{eBo + pe + 60 T + uye

Where:
Y represents the outcome variable in a specific country i in a specific year t.
B1 represents coefficient for the independent variables.

Xait represents independent variables.

B2 represents the coefficient for the control variables.
Zi represents a vector time-variant individual country characteristics (control variables).
Lt represents the unknown intercepts for time constant factor (t = 2011...n).

0iT  represents the unit-specific time trend.

Uit represents the idiosyncratic error term.

The effect of digital financial inclusion on inequality
Model 1
Log Number of mobile banking and internet banking transactions

Git= B + 0.mibt + y.gdppc + 8.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Mobile cellular subscriptions

Git= B + 0.mcs + y.gdppc + 8.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Digital financial inclusion

Gjt= f + 0.dfi + y.gdppc + 6.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Credit card user per 1000 persons

Git=f + 0.cc+ y.gdppc + &.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Debit card user per 1000 persons

Giy= f + 0.dc+ y.gdppc + 8.gpc2 + A.se + v.tgdp +i.year + Iccyear * + €
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Model 2

Log Number of mobile banking and internet banking transactions

Git= B + 0.mibt * midlow + y.gdppc + 6.gpc2 + A.se + v.tgdp + i.year + Iccyear x + €
Log Mobile cellular subscriptions

Gjt= f + 0.mcs * midlow + y.gdppc + 8.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Digital financial inclusion

Git= B + 0.dfi * midlow + y.gdppc + 6.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Credit card user per 1000 persons

Git= f + 0.cc * midlow + y.gdppc + 8.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Debit card user per 1000 persons

Git= B + 0.dc * midlow + y.gdppc + 6.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €

Model 3

Log Number of mobile banking and internet banking transactions

Git= B + 0.mibt * high + y.gdppc + 8.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Mobile cellular subscriptions

Git= f + 0.mcs * high + y.gdppc + 6.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Digital financial inclusion

Gjt= f + 0.dfi * high + y.gdppc + 6.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Credit card user per 1000 persons

Git= B + 0.cc* high + y.gdppc + 6.gpc2 + A.se + v.tgdp + i.year + Iccyear * + €
Log Debit card user per 1000 persons

Gjt= f + 0.dc* high + y.gdppc + 8.gpc2 + A.se + v.tgdp + i.year + Iccyear x + €
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Where:

G represents the Gini coefficient

mibt represents the number of mobile and internet banking transactions
mcs represents the mobile cellular subscriptions

dfi represents the digital financial inclusion

cc represents the number of credit card per 1000 adults

dc represents the number of debit card per 1000 persons

gdpcc represents the GDP per capita income

gpc2 represents the GDP per capita income squared

se represents the secondary education

tgdp represents the trade to GDP

midlow represents the middle and low-income country interaction term
high represents the high-income country interaction term

i.year represents the year fixed-effect

Iccyear*® represents the unit specific time trend

3.3 Explanation of the variables
The dependent variable used in this paper is the Gini coefficient which is widely used to

measure the Inequality of Outcome. Gini coefficient measures the extent to which the income
distribution contrasts with the perfect equal distribution. The coefficient shows the
comparison of income distribution among populations despite its sizes. A higher Gini
coefficient presents a more unequal distribution (UN, 2015). Gini coefficient has its limitation
which is not easily separated into components. Also, a very distinct income distribution can
provide the same coefficient. Despite its limitation, the Gini coefficient is still the most

efficient proxy to use as an income inequality measure.
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Furthermore, the independent variables used in this paper are based on the issue paper of

Digital Financial Inclusion and the Implications for Customers, Regulators, Supervisors, and

Standard-Setting Bodies from GPFI, a body which was established by the G20 (GPFI, 2014).

According to the issue paper, there are four essential components of digital financial inclusion:

1. Digital transactional platform: by using a digital device, a customer is able to receive
or make payments, as well as transfer and save money electronically. The device
allows data reception and transmission to a bank or a non-bank;

2. Device: a customer can use electronic devices such as a mobile phone, or an
instrument such as a payment card that connects to a digital device;

3. Retail agents: a retail agent is a person who has a digital device that is connected to
communication infrastructure and able to receive or transmit transaction data. The
agent also has a cash drawer that allows a customer to do cash-in (store cash into
electronic value) and cash-out (transform the electronic value into cash). In several
countries, retail agents could also be seen as ATMs and payment terminals;

4.  Additional financial services via the digital transactional platform: a digital platform
can also provide more financial products and services such as credit, savings, insurance,
and securities.

Based on the above-mentioned four essential components, these are the independent

variables used to estimate the effect of digital financial inclusion on inequality:

1. Number of mobile and internet banking transactions (during the reference year, for
commercial banks only): IMF through its Financial Access Survey data suggests that
there is a ‘muted growth’ of the number of commercial banks and their branches
internationally. This decline can be a result of the decreased number of commercial

banks in North America and Europe. This indicates that there is a shift to different
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methods of providing financial services, which is through mobile and internet banking.
Furthermore, the data shows that there is a growing number of mobile and internet
banking use in emerging economies and least-developed countries;

2. Number of mobile cellular subscriptions: mobile cellular subscription is one of the
important factors in information and communication technologies (ICTs) that
influences digital financial inclusion. Wamboye et al. (2016) argues that mobile cellular
subscription affects growth in sub-Saharan African countries through the channel of
financial inclusion;

3. Digital financial inclusion: we compute the composite index of number of mobile and
internet banking transactions variables and number of mobile cellular subscriptions to
get the main combined value of the digital financial inclusion variables. The combined
values are counted as follows: number of mobile and internet banking transaction +
mobile cellular subscriptions;

4, Number of credit cards per 1000 adults: owning a credit card indicates cashless
transactions in the form of a payment card. A credit card is also one of the common
forms of credits which are usually used by households for small amounts of expense
(Federal Deposit Insurance Corporation, 2018);

5. Number of debit cards per 1000 adults: owning a debit card indicates cashless
transactions in the form of a payment card. The possession of a debit card is also
associated with the possession of basic accounts, which is focused on low-cost and
common product payment services (BIS, 2016).

We also use other control variables that are related to the dependent variable to balance the

effect in the equation. Therefore, several control variables included in the control groups are:

1. GDP per capita: GDP per capita is gross domestic product divided by midyear
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population. GDP is the sum of gross value added by all resident producers in the
economy plus any product taxes and minus any subsidies not included in the value of
the products (World Development Indicator, n.d.). The data is taken from World Bank
World Development Indicator;

2. GDP per capita square: GDP per capita square is used to respond to the Kuznets U-
curve in explaining diminishing marginal effect in inequality, that eventually will turn
around as a country enters the mature stage of development;

3. Secondary education: Secondary education indicates the stage after primary education.
In many countries, secondary education is compulsory. This variable indicates the
number of people with secondary school education and data is taken from World Bank
World Development Indicator;

4. Trade to GDP: Trade to GDP indicates the combined value of export and import by the
gross domestic product (World Development Indicator, n.d.). This variable indicates
the percentage of trade to GDP and data is taken from World Bank World

Development Indicator.

3.4 Data analysis
In this paper, we use data that is retrieved from World Bank Global Financial Inclusion (Global

Findex) Database, World Bank G20 Financial Inclusion Indicators, IMF Financial Access Survey,
World Bank World Development Indicators, and UNU-WIDER World Income Inequality
Database (WIID). The institutions who produce the data ensure high levels of data quality by
implementing high standards and methodologies, and also collect data from sources and
definitions that are globally accepted.

The data used in this study is longitudinal from 2011 to 2018 and consists of 31 countries (7

high-income countries, 23 emerging countries, and 1 least-developed country). The years and
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countries included in the study were selected based on data availability. See Appendix al, a2,
and a3 for the data summary, correlations, and scatter plots. STATA statistical software is
used to analyze the data. After converting the data into a STATA-compatible dataset, we then
ordered it in panel form, where STATA indicated that it is a strongly-balanced panel data.

To estimate the relationship between the variables, we use the fixed-effect specification. In
the fixed-effects specification, the unobserved variables are correlated with the observed
variables. The fixed-effect specification partials out or control for the effect of time-invariant
effects (Allison, 2012). In this paper, we will use the time fixed-effects specification in order

to sustain the cross-sectional variations across countries.

3.5 Ethical considerations
This study conforms to the ethical standards of professional research. There was no unethical

data manipulation while we compiled and managed the data. The references will serve as a
source for further confirmation. The data used is available for public use and there was no

modification during data processing.
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Chapter 4. Presentation and discussion of empirical results
This chapter presents the empirical results of the data analysis according to the above-
mentioned objectives of this study. This chapter also aims to test whether to reject or not

reject the hypotheses stated in the research design.

4.1 Presentation of the results
The results provide statistical evidence about the effect of digital financial inclusion on

inequality, using fixed-effect model. Model 1 contains the estimates for the effect of digital
financial inclusion, Model 2 contains the estimates for the effect of digital financial inclusion
when we apply the middle and low-income country interaction term, and Model 3 contains
the estimates for the effect of digital financial inclusion when we apply the high-income
country interaction term.

First of all, we can refer from the table 4.1 that all the results in Model 1 show negative signs.
The number of mobile banking and internet banking transaction coefficient shows that a 1
percent increase in the number of mobile banking and internet banking transactions
decreases the Gini coefficient by 0.77 percentage points. However, this estimate is not
statistically significant. Meanwhile, the result of mobile cellular subscriptions shows that a 1
percent increase in the mobile cellular subscriptions decreases the Gini coefficient by 4.64
percentage points. This estimate is significant at 5 percent level of significance. We can also
see that coefficient of digital financial inclusion variable shows that a 1 percent increase in
the digital financial inclusion decreases the Gini coefficient by 0.18 percentage points.
However, this result is not statistically significant. On the other hand, the results of the
number of credit card and debit card per 1000 adults show significant results.

Secondly, we can refer from the table 4.1 that all results in Model 2 show positive signs. The

coefficient of the number of mobile and internet banking transactions shows that a 1 percent
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increase in the number of mobile and internet banking transactions in middle and low-income
countries increases the Gini coefficient by 0.27 percentage points. However, this result is not
statistically significant. Meanwhile, the coefficient of mobile cellular subscriptions shows that
a 1 percent increase in the number of mobile cellular subscriptions in middle and low-income
countries increases the Gini coefficient by 0.78 percentage points. The result is significant at
0.1 percent level of significance. We can also see a significant result from the coefficient of
digital financial inclusion, where 1 percent increase in the digital financial inclusion in middle
and low-income countries increases the Gini coefficient by 0.51 percentage points. The result
is significant at 1 percent level of significance. The results of the number of credit card and
debit card per 1000 adults also show significant results at 0.1 percent and 1 percent level of
significance, respectively.

Lastly, we may refer to Model 3 in table 4.1 where it shows the results of the effect of digital
financial inclusion when we apply high-income country interaction term. First of all, we can
see that 1 percentincrease in the number of mobile and internet banking transactions in high-
income countries decreases the Gini coefficient by 0.37 percentage points. This result is
significant at the 1 percent level of significance. The result also shows that 1 percent increase
in the number of mobile cellular subscriptions in high-income countries decreases the Gini
coefficient by 0.14 percentage points. However, the result is not significant. Meanwhile, the
coefficient shows that a 1 percent increase in the digital financial inclusion in high-income
countries increases the Gini coefficient by 0.15 percentage points. The result is also not

significant.
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Table 4. 1 The effect of digital financial inclusion to Gini coefficient

Gini Coefficient Model 1 Model 2 Model 3
Log Number of mobile banking and -0.769 0.275 -0.336™
internet banking transactions (0.757) (0.133) (0.088)
Log Mobile cellular subscriptions -4.638" 0.780""" -0.141
(2.170) (0.111) (13.409)
Log Digital financial inclusion -0.179 0.508"" 0.150
(0.187) (0.155) (0.187)
Log Number of credit card per 1000 -3.021™ 1.631" 9.696
adults (0.949) (0.533) (11.233)
Log Number of debit card per 1000 -1.983™ 1.232° -5.657
adults (0.645) (0.470) (5.174)
Control Yes Yes Yes
Middle and low-income countries No Yes No

interaction term

High-income countries interaction No No Yes
term

Time fixed-effect Yes Yes Yes
Country fixed-effect No No No

Standard errors in parentheses
*p<0.05 " p<0.01, " p<0.001
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4.2 Discussion
The results from Model 1 indicate that, overall, digital financial inclusion leads to a decrease

in income inequality. For instance, the number of mobile cellular subscriptions is an important
element for an individual to download a financial services application to their phones. When
they have their applications, that is when they are able to do transactions from anywhere
without spending money and time to go to existing financial institutions. That money can be
used for savings or other needs that improve their lives and income. The number of credit
card and debit card per 1000 adults also captures proof that digitalization may contribute to
income inequality reduction. However, it is important to underline that credit card and debit
card have been used as payment tools before FinTech is rising. Furthermore, people may use
credit cards for consumption which rather increases their spending. Therefore, these results
may refer to the use of credit cards for productive purposes and how digital technology is
able to decrease the information asymmetry between financial institutions and consumers.
We must also take note that the results capture variations in developed countries where
infrastructure is more developed and income is likely to be more well-distributed compared
to emerging and low-income countries.

Meanwhile, the results from Model 2 indicate that in the middle and low-income countries,
the effect of digital financial inclusion is likely to increase income inequality. This finding is
fairly in accordance with our hypothesis that according to the Kuznets curve, countries that
are at the early stage or middle stage of development experience higher income inequality.
This is generally because their financial markets are growing at a much slower rate. When it
reaches the intermediate stage, economic growth increases and causes a widened
distribution of income between high-income and low-income populations (Greenwood &

Jovanovic, 1990). Digital financial inclusion also requires good financial infrastructure as the
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foundation for providing financial services. We may consider the fact that infrastructure such
as electricity and internet are still developing, and technology only reaches a certain group of
people due to accessibility challenges. At the initial stage, developing an electronic payment
system usually demands a high fixed investment, however, it operates at low marginal cost
when it comes to the implementation stage. Nevertheless, policy uncertainties and other
factors in many countries can hinder providers from establishing the initial infrastructure
(Porteous, 2007). While infrastructure such as the internet is highly important for digital
financial inclusion, it is still unlikely to advance rapidly in rural and remote areas. Tools such
as smartphone and other gadgets are also not a priority for low-income people due to the
cost involved (Hieminga et al., 2016). The financial knowledge of people may also affect the
results. Generally, people who understand the benefit of financial services from FinTech
companies can maximize their financial needs and attain more benefits. The use of digital
financial inclusion will expand the scope of the economy and contribute to their economic
situation. While people who are not exposed to such knowledge will stay unbanked or
underbanked. This situation may widen the gap and thus worsen inequality. Therefore, in
middle and low-income countries, while people with higher income may demand and benefit
from digital financial inclusion, the lower-income population are instead limited in their ability
to access it.

On the other side, from the results in Model 3 we can see that digital financial inclusion tends
to reduce income inequality in high-income countries. This result is also fairly in line with our
hypothesis, where high-income countries are in the state where good infrastructure and
financial system are ready to support the digital financial inclusion development. The
development of infrastructure in financial services contributes to economic growth and

income levels because a wider group of the population benefit from the effective financial
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services (Greenwood & Jovanovic, 1990). We must also emphasize that developed countries
are the leaders in terms of the number of FinTech companies. With highly-developed
infrastructure, high-income countries are able to maximize financial services provision
through technologies such as blockchain, Artificial Intelligence, or Robo-advisor, etc.
(Hieminga et al., 2016). Therefore, people from broader economic level can benefit from the

digital financial inclusion.
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Chapter 5. Conclusion and policy recommendation
This chapter provides the conclusion and policy recommendations based on the results from

previous chapter.

5.1 Conclusion
This paper has so far strived to shed light on the effect of digital financial inclusion on

inequality. Using a longitudinal dataset of 31 countries provided by the World Bank, IMF, and
UNU-Wider from 2011-2018, we estimated the relationship based on a panel fixed-effect
model. The empirical analysis resulted in three major findings. Firstly, digital financial
inclusion, in general, decreases income inequality, even not all variables show statistically
significant estimates. Secondly, middle and low-income countries are likely to have a higher
increase in income inequality when there is an increase in digital financial inclusion. Thirdly,
digital financial inclusion is likely to decrease income inequality when there is an increase in
digital financial inclusion in high-income countries. This finding is based on statistically
significant estimates.

Furthermore, these findings are fairly in accordance with the Kuznets hypothesis that
countries at the early and intermediate stages of development may experience a widening
gap in income inequality. However, when countries enter the mature stage of development,
income inequality will eventually decrease as shown in the first estimation results. This is
because, at that stage, savings rate falls, economic growth stabilizes, and thus income
distribution balances.

While these findings provide rich insights into the relationship between digital financial
inclusion and inequality, they should not be interpreted at face value due to the following
limitations. Firstly, there is potential for reverse causality that cannot be solved by the fixed-

effect estimation model. Applying an instrumental variable estimation model may solve the
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reverse causality issue. Secondly, we could not estimate how digital financial inclusion may

have an effect on inequality in specific income quantiles due to data limitation. Thirdly, the

sample mainly focuses on emerging countries due to data limitations. Therefore, future

research may consider the above-mentioned issues.

5.2 Policy recommendation
Based on the findings of this paper, we proffer the following recommendations which may be

of use to policymakers, international organizations, civil society groups, digital finance

enthusiasts, FinTech companies, and researchers interested in financial inclusion and

inequality:

1.

As formulated in the G20 High-Level Principles for Digital Financial Inclusion, it is
critical to emphasize the foundation or enabler for digital financial inclusion. These
include advancing financial and ICT infrastructure, strengthening the legal and
regulatory framework, and reinforce the commitment of public and private sector;
Governments should set a reduced tax rate on necessity goods. This would allow a
wider group of the population to benefit from digital financial inclusion;

Both government and FinTech companies should provide consumer protection in
order to prevent any form of fraud or cyber-crime in the digital ecosystem that may
deteriorate the consumer’s benefit;

Governments should reaffirm the legal system and regulations for FinTech companies
or start-ups in their respective countries;

All elements and actors should cooperate in advocating and monitoring financial

literacy and knowledge for the benefit of a wider group of people.
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Appendix

Appendix al. Summary of the data

(1)

()

(3)

VARIABLES N mean sd min max
Gini coefficient 222 38.27 8.313 25.31 56.23
Trade to GDP 248 75.03 33.15 22.49 158.0
Log Mobile cellular subscriptions 239 17.07 1.413 14.98 21.22
Log Number of mobile and internet banking 86 18.92 3.172 9.601 23.75
transactions
Log Number of Credit cards per 1000 adults 180 5.356 1.127 2.089 7.133
Log Number of Debit cards per 1000 adults 223 6.740 0.774 3.529 8.707
Log Digital financial inclusion 239 18.03 2.052 14.98 23.75
Log Secondary education 221 14.29 1.485 12.18 18.16
log_GDP 248 9.199 1.189 6.470 11.69
log_GDPpercapita2 248 86.03 22.09 41.87 136.5
Appendix a2. Correlation
Variables (1) (2) (3) (4) (5) (6) (7) (8) (9)  (10)
(1) Gini 1.000
(2) Log Mobile and internet 0.401 1.000
banking transactions
(3) Log Mobile cellular -0.025 0.099 1.000
subscriptions
(4) Log Credit card user per 0.635 -0.053 0.178 1.000
1000 persons
(5) Log Debit card user per -0.082 -0.206 0.137 0.500 1.000
1000 persons
(6) Log Digital financial 0.523 0.794 0.424 0.298 -0.077 1.000
inclusion
(7) Log GDP per capita -0.313 -0.220 -0.106 -0.164 0.049 -0.232 1.000
(8) Log GDP per capita -0.384 -0.228 -0.113 -0.234 0.045 -0.263 0.995 1.000
squared
(9) Log Secondary education 0.033 0.042 0.967 0.197 0.011 0.351 -0.088 -0.107 1.000
(10) Trade to GDP -0.474 0.194 -0.148 -0.236 0.303 -0.063 0.290 0.346 -0.278 1.000
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Appendix a3. Scatter plot
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Appendix a4. Kuznets curve
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