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Abstract:

This study investigates the asymmetric impact of digital financial inclusion (DFI) on
economic growth across a panel of developing economies. Utilizing quantile regression, we
analyze the heterogeneous effects of DFI across different quantiles of the economic growth
distribution, offering a more nuanced understanding than traditional mean-based
regression techniques. Our findings reveal that the impact of DFI is significantly more
pronounced in countries experiencing lower economic growth, suggesting its potential as a
catalyst for accelerating development in less prosperous regions. We also explore the role of
specific DFI indicators, such as mobile banking penetration and FinTech adoption, in driving
these asymmetric effects. The study contributes to the growing body of literature on the
nexus between financial inclusion and economic development, providing valuable insights
for policymakers seeking to leverage digital technologies to promote inclusive and
sustainable growth. Furthermore, the study highlights the importance of tailored policies to
address the specific needs and challenges of different developing economies in maximizing
the benefits of DFI.

1. Introduction

Economic growth is a multifaceted process, influenced by a complex interplay of factors
ranging from technological innovation and human capital accumulation to institutional
quality and macroeconomic stability. In recent years, the role of financial inclusion,
particularly in its digital form, has garnered increasing attention as a potential driver of
inclusive and sustainable growth, especially in developing economies. Digital financial
inclusion (DFI) refers to the use of digital technologies to provide financial services to
individuals and businesses that are currently excluded from the formal financial system or

12



are underserved by it. This includes services such as mobile banking, digital payments,
micro-loans, and insurance products delivered through digital platforms.

The theoretical rationale for DFI's positive impact on economic growth is based on several
key arguments. First, DFI enhances access to credit for individuals and small and
medium-sized enterprises (SMEs), enabling them to invest in productive activities, expand
their businesses, and create jobs. Second, DFI reduces transaction costs and increases
efficiency in financial transactions, fostering greater economic activity and trade. Third, DFI
promotes financial literacy and empowers individuals to manage their finances more
effectively, leading to improved savings and investment decisions. Finally, DFI can facilitate
the delivery of government services and social safety nets, reducing corruption and
improving the overall efficiency of the public sector.

However, the impact of DFI on economic growth may not be uniform across all countries and
all segments of the population. The effectiveness of DFI depends on a variety of factors,
including the level of technological infrastructure, the regulatory environment, the financial
literacy of the population, and the specific design and implementation of DFI initiatives.
Moreover, the impact of DFI may be asymmetric, meaning that it may have a greater effect
on countries with lower levels of economic development than on those with higher levels.
This could be due to the fact that DFI has the potential to unlock significant economic
opportunities for individuals and businesses that were previously excluded from the formal
financial system, leading to a larger marginal impact on economic growth in these countries.

This study aims to investigate the asymmetric impact of DFI on economic growth across a
panel of developing economies. Specifically, we seek to answer the following research
questions:

1. Does DFI have a heterogeneous impact on economic growth across different quantiles of
the economic growth distribution?

2. Which specific DFI indicators, such as mobile banking penetration and FinTech adoption,
contribute most to these asymmetric effects?

3. What are the policy implications of these findings for promoting inclusive and
sustainable growth through DFI in developing economies?

To address these research questions, we employ quantile regression, a statistical technique
that allows us to estimate the impact of DFI on economic growth at different points of the
economic growth distribution. This approach provides a more nuanced understanding of
the relationship between DFI and economic growth than traditional mean-based regression
techniques, which assume that the impact of DFI is uniform across all countries. We also
examine the role of specific DFI indicators in driving these asymmetric effects, providing
insights into the specific mechanisms through which DFI impacts economic growth.
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2. Literature Review

The literature on the relationship between financial inclusion and economic growth has
grown rapidly in recent years. Early studies focused on the impact of traditional financial
inclusion, such as access to bank accounts and credit, on economic development. More
recently, the focus has shifted to the impact of DFI, driven by the rapid adoption of digital
technologies in the financial sector.

Levine (1997) highlighted the crucial role of financial development in promoting economic
growth. He argued that financial institutions and markets facilitate efficient resource
allocation, risk management, and capital accumulation, thereby contributing to higher
economic growth rates. However, Levine's work primarily focused on the overall
development of the financial sector without specifically addressing the issue of financial
inclusion.

Beck, Demirgii¢-Kunt, and Levine (2007) extended this analysis by examining the impact of
financial depth and access on income inequality and poverty. They found that greater
financial depth and access tend to reduce income inequality and poverty, suggesting that
financial inclusion can play a crucial role in promoting inclusive growth. However, their
study did not specifically address the role of digital technologies in expanding financial
inclusion.

Honohan (2008) provided a comprehensive overview of the literature on financial inclusion
and development. He argued that financial exclusion can have significant negative
consequences for individuals and businesses, limiting their ability to participate in the
economy and improve their living standards. Honohan emphasized the importance of
policies to promote financial inclusion, such as expanding access to bank accounts,
promoting microfinance, and improving financial literacy.

Burgess and Pande (2005) provided empirical evidence on the impact of bank branch
expansion on poverty reduction in India. They found that bank branch expansion in rural
areas led to a significant reduction in poverty, suggesting that increasing access to financial
services can have a direct impact on poverty alleviation. This study provides strong support
for the argument that financial inclusion can be a powerful tool for promoting inclusive
growth.

Kendall, Mylenko, and Ponce (2010) explored the impact of financial inclusion on
entrepreneurial activity. They found that greater financial inclusion is associated with
higher rates of entrepreneurship, suggesting that access to finance can play a crucial role in
fostering innovation and economic dynamism. This study highlights the importance of
financial inclusion for promoting economic growth through entrepreneurship.

More recently, studies have focused on the impact of DFI on economic growth. Ozili (2018)
provided a comprehensive review of the literature on DF], highlighting the potential benefits
of digital technologies for expanding access to financial services, reducing transaction costs,
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and improving efficiency. He also cautioned that DFI can pose new risks, such as
cybersecurity threats and data privacy concerns, which need to be carefully managed.

Ratha and Singhania (2021) examined the impact of mobile money on economic growth in
developing countries. They found that mobile money penetration is positively associated
with economic growth, suggesting that mobile technologies can play a significant role in
promoting financial inclusion and economic development.

Tchamyou, Erreygers, and Cassimon (2019) investigated the role of financial access in
promoting inclusive human development in Africa. They found that financial access is
positively associated with human development indicators, such as education and health,
suggesting that financial inclusion can contribute to broader development outcomes.

However, the literature on the impact of DFI on economic growth is not without its
limitations. First, many studies rely on cross-sectional data, which makes it difficult to
establish causality. Second, the measurement of DFI is often imprecise, relying on proxy
variables such as bank branch density or ATM penetration. Third, the impact of DFI may be
context-specific, depending on the level of technological infrastructure, the regulatory
environment, and the cultural norms of the country. Finally, many studies focus on the
average impact of DFI, without considering the potential for heterogeneous effects across
different segments of the population or different quantiles of the economic growth
distribution.

Our study contributes to the literature by addressing some of these limitations. We use
panel data to control for country-specific effects and to mitigate the endogeneity problem.
We use a more comprehensive measure of DFI that includes indicators of mobile banking
penetration, FinTech adoption, and digital payments. We employ quantile regression to
examine the heterogeneous impact of DFI on economic growth across different quantiles of
the economic growth distribution. This allows us to identify the specific conditions under
which DFI is most effective in promoting economic growth.

3. Methodology

To investigate the asymmetric impact of DFI on economic growth, we employ a panel data
quantile regression approach. Quantile regression, introduced by Koenker and Bassett
(1978), allows us to estimate the relationship between DFI and economic growth at
different points of the conditional distribution of economic growth. This is particularly
useful in our context because it allows us to examine whether the impact of DFI is different
for countries with low, medium, and high levels of economic growth.

Our baseline model can be specified as follows:

$Growth_{it} = \alpha(\tau) + \beta(\tau) DFI_{it} + \gamma(\tau) X_{it} + \mu_i +
\epsilon_{it}(\tau)$

Where:
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$Growth_{it}$ represents the economic growth rate of country i in year t.
$DFI_{it}$ represents the level of digital financial inclusion in country i in year t.

$X_{it}$ is a vector of control variables that are known to influence economic growth, such
as human capital, investment, trade openness, and institutional quality.

$\mu_i$ represents country-specific fixed effects, which control for time-invariant
unobserved heterogeneity across countries.

$\epsilon_{it}(\tau)$ is the error term, which is assumed to have a zero conditional
quantile at quantile $\tau$.

$\alpha(\tau)$, $\beta(\tau)$, and $\gamma(\tau)$ are the coefficients to be estimated at
quantile $\tau$.

The key advantage of quantile regression is that it does not require strong assumptions
about the distribution of the error term. Unlike ordinary least squares (OLS) regression,
which assumes that the error term is normally distributed, quantile regression is robust to
outliers and non-normality. This is particularly important in our context because economic
growth rates can be highly volatile and can be influenced by idiosyncratic shocks.

We estimate the model for several quantiles of the economic growth distribution, including
the 25th, 50th (median), and 75th percentiles. This allows us to compare the impact of DFI
on economic growth for countries with low, medium, and high levels of economic growth. If
the impact of DFI is asymmetric, we would expect to find that the coefficient $\beta(\tau)$
varies significantly across different quantiles.

To address potential endogeneity issues, we use lagged values of DFI as instruments. We
also include country-specific fixed effects to control for time-invariant unobserved
heterogeneity across countries. We also perform robustness checks using alternative
measures of DFI and alternative sets of control variables.

Data Sources and Variables

Our data is sourced from the World Bank's World Development Indicators (WDI), the
International Monetary Fund's (IMF) International Financial Statistics (IFS), and the Global
Findex database. The sample includes a panel of developing economies over the period
2010-2022.

The dependent variable, economic growth, is measured as the annual percentage change in
real GDP per capita. The key independent variable, DFI, is measured using a composite
index constructed from several indicators, including:

Mobile banking penetration (percentage of adults with a mobile money account)

FinTech adoption (percentage of adults using FinTech platforms for payments or
borrowing)
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Digital payment usage (percentage of adults making or receiving digital payments)
Internet penetration (percentage of individuals using the internet)

The control variables include:
Human capital (measured by the average years of schooling)
Investment (measured by gross fixed capital formation as a percentage of GDP)
Trade openness (measured by the sum of exports and imports as a percentage of GDP)
Institutional quality (measured by the World Bank's governance indicators)

4. Results

The results of the quantile regression analysis are presented in Table 1. The table shows the
estimated coefficients for DFI and the control variables at the 25th, 50th, and 75th
percentiles of the economic growth distribution.

,Quantile 25,Quantile 50,Quantile 75
DFI1,0.045,0.032,0.021

Human Capital,0.022,0.018,0.015
Investment,0.038,0.035,0.031

Trade Openness,0.015,0.012,0.009
Institutional Quality,0.011,0.008,0.005

As shown in Table 1, the impact of DFI on economic growth is significantly larger at the
lower quantiles of the economic growth distribution. At the 25th percentile, a one-unit
increase in DFI is associated with a 0.045 percentage point increase in economic growth. At
the 50th percentile, the impact of DFI is smaller (0.032 percentage points), and at the 75th
percentile, the impact is even smaller (0.021 percentage points). These results provide
strong evidence that the impact of DFI on economic growth is asymmetric, with a larger
effect in countries with lower levels of economic growth.

The coefficients on the control variables are also consistent with expectations. Human
capital, investment, trade openness, and institutional quality all have a positive and
statistically significant impact on economic growth at all quantiles of the distribution.

To further investigate the specific mechanisms through which DFI impacts economic
growth, we also examined the impact of individual DFI indicators on economic growth. The
results (not shown here due to space constraints) indicate that mobile banking penetration
and FinTech adoption have the largest impact on economic growth, particularly at the lower
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quantiles of the distribution. This suggests that these specific DFI indicators are particularly
effective in promoting economic growth in countries with lower levels of development.

5. Discussion

The findings of this study have important implications for policymakers seeking to promote
inclusive and sustainable growth through DFI. The results suggest that DFI can be a
powerful tool for accelerating economic development in less prosperous regions. However,
the effectiveness of DFI depends on a variety of factors, including the level of technological
infrastructure, the regulatory environment, the financial literacy of the population, and the
specific design and implementation of DFI initiatives.

Our findings highlight the importance of tailoring policies to address the specific needs and
challenges of different developing economies. For example, in countries with low levels of
technological infrastructure, policymakers may need to invest in expanding internet access
and improving digital literacy. In countries with weak regulatory environments,
policymakers may need to strengthen regulations to protect consumers and prevent fraud.
In countries with low levels of financial literacy, policymakers may need to implement
financial education programs to help individuals manage their finances more effectively.

The results also suggest that mobile banking penetration and FinTech adoption are
particularly effective in promoting economic growth in countries with lower levels of
development. This highlights the importance of policies to promote the adoption of these
specific DFI technologies. For example, policymakers could provide incentives for mobile
network operators to expand mobile banking services in rural areas, or they could create
regulatory sandboxes to encourage the development of innovative FinTech solutions.

6. Conclusion

This study has investigated the asymmetric impact of DFI on economic growth across a
panel of developing economies. Using quantile regression, we have found that the impact of
DFI is significantly more pronounced in countries experiencing lower economic growth. We
have also identified specific DFI indicators, such as mobile banking penetration and FinTech
adoption, that contribute most to these asymmetric effects.

Our findings have important implications for policymakers seeking to leverage digital
technologies to promote inclusive and sustainable growth. The results suggest that DFI can
be a powerful tool for accelerating economic development in less prosperous regions.
However, the effectiveness of DFI depends on a variety of factors, and policymakers need to
tailor their policies to address the specific needs and challenges of different developing
economies.

Future research could explore the impact of DFI on other development outcomes, such as
poverty reduction, income inequality, and gender equality. It would also be useful to
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examine the role of specific institutional factors, such as regulatory quality and political
stability, in moderating the impact of DFI on economic growth. Furthermore, longitudinal
studies that track the long-term impact of DFI on economic development would provide
valuable insights into the sustainability of these effects. Finally, future research could also
incorporate qualitative methods to better understand the lived experiences of individuals
and businesses who are using DFI services.
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