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Abstract

The emergence of financial technologies—fintech—has become an engine of change, promising
to expand access to financial services and give a boost to financial inclusion. The ownership of
accounts in formal financial institutions increased from 51 percent of the world’s adult population in
2011 to 76 percent in 2021, but there is still significant variation across countries. So has the rapid
growth of fintech delivered the promise of broadening financial services to the under-served
populations? In this paper, | use a comprehensive dataset to investigate the relationship between
fintech and financial inclusion in a panel of 84 countries over the period 2012—-2020 and obtain
interesting empirical insights. First, the magnitude and statistical significance of fintech on financial
inclusion varies according to the type of instrument. While digital lending has a significant negative
effect on financial inclusion, digital capital raising is statistically insignificant. Second, the overall
impact of fintech is also statistically insignificant for the full sample, but becomes positive and
statistically highly significant in developing countries. Policymakers need to develop an adequate
regulatory framework that balances fostering innovation and ensuring equitable treatment of
individuals and groups. This requires better financial education, strong regulatory institutions, and
well-calibrated prudential regulations for a level playing field and effective supervision.
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I. INTRODUCTION

The emergence of financial technologies—fintech—has become an engine of change, promising
to expand affordable access to financial services and give a boost to financial inclusion—defined
as affordable access to basic financial products and services. The total value of start-up
investments into fintech worldwide increased from US$1 billion in 2008 to over US$200 billion
before the COVID-19 pandemic (Figure 1). During this period, access to financial products and
services has improved globally, with the ownership of accounts in formal financial institutions
increasing from 51 percent of the world’s adult population in 2011 to 76 percent in 2021,
according to the World Bank. But there is still significant variation in access to financial products
and services across the world, with account ownership reaching 100 percent of adults in some
advanced economies compared to as little as 2.5 percent in some developing countries. So has
the rapid growth of fintech delivered the promise of broadening financial services to the under-
served populations? As shown in Figure 2, there is no discernible relationship between fintech
activity and financial inclusion, but it is necessary to look beyond outliers in the data and develop
a granular empirical analysis to answer this important question.

There is a growing literature that explores the relationship between fintech and macro-financial
developments. With regards to financial stability, studies obtain mixed results on whether it
presents a threat or opportunity (Minto, Voelkerling, and Wulff, 2017; Pantielieieva et al., 2018;
Baba et al.,, 2020; Fung et al., 2020; Pieri and Timmer, 2020; Vucinic, 2020; An and Rau, 2021;
Feyen et al,, 2021; Wang, Liu, and Luo, 2021; Daud et al., 2022; Nguyen and Dang, 2022; Ben
Naceur et al,, 2023; Haddad and Hornuf, 2023; Cevik, 2024a). Some of these papers conclude that
fintech could mitigate financial risks by enhancing decentralization and diversification, deepening
financial markets, and strengthening efficiency and transparency in the delivery of financial
services. Others, however, find that that fintech could become vulnerable to cybersecurity risks,
amplify market volatility, compound aggregate risk-taking and contagious behavior among both
consumers and financial institutions, and thereby undermine financial stability. With regards to
economic growth, studies document a positive association between fintech and growth (Li, Wu,
and Xiao, 2019; Zhang et al., 2020; Chen, Teng, and Chen, 2022; Song and Appiah-Otoo, 2022;

Figure 1. Fintech Across the World
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Bu, Yu, and Li, 2023; Cevik, 2024b). While financial innovation can mobilize savings and provide
funding for growth opportunities in the real economy, it is important not to ignore the effect of
fintech on financial stability, which in turn may have adverse consequences for growth. With
regards to financial inclusion, the limited literature tends to find a positive relationship between
fintech and financial inclusion (Quamruzzaman and Wei, 2019; Beck, 2020; Breza, Kanz, and
Klapper, 2020; Philippon, 2020; Sahay et al.,, 2020; Kanga et al.,, 2022; Tok and Geng, 2022; Yang
and Zhang, 2022; Agarwal and Assenova, 2023; Ha et al., 2024), but these studies mostly rely on
indirect measures of fintech such as mobile phone penetration, broadband internet access or
prevalence of digital payments.

This study contributes to the literature by using a comprehensive dataset of direct measures of
fintech to investigate the relationship between fintech developments and financial inclusion in a
broad panel of 84 countries over the period 2012-2020. The results provide interesting empirical
insights, based on alternative estimation techniques including the two-stage least squares (2SLS)
methodology with instrumental variables (V) to address omitted variable bias and account for
potential endogeneity. The magnitude and statistical significance of fintech on financial inclusion
varies according to the type of instrument (digital lending vs. digital capital raising) when the
model with control variables is estimated for the entire sample of countries. While digital lending
has a statistically significant negative effect on financial inclusion as gauged by the share of
adults with an account at a formal financial institution, digital capital raising is statistically
insignificant. As a result, the overall impact of fintech including all instruments also turns out to
be negative and statistically insignificant for the whole sample of countries. This pattern of
findings, however, changes when | estimate the model separately for advanced economies and
developing countries, albeit at varying degrees of significance. The impact of fintech on financial
inclusion is statistically insignificant (and negative) in advanced economies, but it becomes
positive in developing countries with a statistically highly significant overall effect. Overall, these
results—robust to alternative estimation methods—indicate that fintech endeavors may have so
far failed to promote financial inclusion across all countries, but helped expand financial inclusion
to a certain extent in developing countries.

Figure 2. Fintech and Financial Inclusion

Digital Lending and Capital Raising Total Fintech and Financial Inclusion
(Percent of GDP) 24

.15

.05
Total Fintech (percent of GDP)

. ..'

01 o & wdlteoden Wambmthortions Aa o & & .'*‘iﬁ

T T T T T
0.00 0.20 0.40 0.60 0.80 1.00
Financial Inclusion

o
2012 2013 2014 2015 2016 2017 2018 2019 2020
‘_ Digital Lending [l Digital Capital Raising

Source: CCAF; World Bank; author’s calculations.




Fintech is still small relative to traditional financial institutions—O0.1 percent of GDP vs. 59 percent
of GDP, but it is advancing rapidly and therefore the nature and magnitude of its effects on
financial inclusion will evolve over time, especially with increasing adaptation by large established
institutions and big-tech companies. The empirical analysis presented in this paper indicates that
fintech has not yet enhanced financial inclusion across all countries—possibly due to deep
cultural, institutional, and socioeconomic undercurrents, gaps in access to digital technology
infrastructure, and biases in data and algorithms used in fintech solutions that continue
excluding certain groups in society (elderly, low-income, women and minorities) from gaining
greater access to financial products and services (Bartlett et al., 2019; Gillis and Spiess, 2019;
Blattner and Nelson, 2021; Gillis, 2022). It should also be noted that although fintech can reduce
the cost of financial transactions and provide new products and services to a wider audience,
individuals may still opt for voluntary financial exclusion due to personal circumstances and
preferences.

Policymakers need to acknowledge potential risks and threats and develop an adequate
regulatory framework that balances fostering innovation and ensuring equitable treatment of
individuals and groups. This requires better financial education, strong regulatory institutions
with enhanced technological capabilities, extensive cross-border coordination and appropriately
calibrated prudential regulations for a level playing field and effective monitoring and
supervision of traditional and emerging financial institutions (Arner et al., 2017; He et al., 2017;
Magnuson, 2018; Boot et al.,, 2021; Adrian et al., 2023; Bains and Wu, 2023).

The remainder of this paper is structured as follows. Section Il provides an overview of the data
used in the empirical analysis. Section Il describes the econometric methodology and presents
the findings. Finally, Section IV summarizes and provides concluding remarks.

Il. DATA OVERVIEW

The empirical analysis presented in this paper is based on an unbalanced panel dataset of annual
observations covering 84 countries over the period 2012-2020. The dependent variable is
financial inclusion as measured by the percentage of adults (aged 15 and above) with an account
at a formal financial institution, which is drawn from the World Bank's Global Findex Database
(Demirguc-Kunt et al., 2022).? The key explanatory variable of interest in this analysis is the
volume of fintech transactions (excluding cryptocurrencies) as a share of GDP. The primary
fintech data is obtained from the Cambridge Centre for Alternative Finance (CCAF) at the
University of Cambridge Judge Business School. The CCAF database covers more than 4,400
fintech entities across the world and divides fintech developments into two main categories: (i)

2 The most widely used measure of financial inclusion is the share of adults who have an account at a formal
financial institution, but financial inclusion can be measured in three dimensions: (i) access to financial services;
(ii) usage of financial services; and (iii) the quality of products and service delivery. Hence, | also estimate the
model using alternative measures of financial inclusion (the share of adults with savings at a formal financial
institution and the share of adults with debit or credit cards) and obtain comparable results.



digital lending and (ii) digital capital raising (CCAF, 2021; Ran, Rau, and Ziegler, 2022).2 Digital
lending is the volume of lending instruments through digital platforms, including balance sheet
lending, peer-to-peer and marketplace lending, debt-based lending, and invoice trading. Digital
capital raising refers to the volume of capital raising instruments through digital platforms,
including investment-based crowdfunding such as real estate crowdfunding, and non-
investment-based crowdfunding such as donation-based or reward-based crowdfunding. To
have a broad measure of fintech developments, | combine digital lending and digital capital
raising with other types of fintech (such as micro finance and pension-led funding) and scale it by
GDP.

To control for the influence of other development-related factors, | introduce a range of
economic, social and institutional variables, including the level of real GDP per capita, consumer
price inflation, trade openness as measured by the share of exports and imports in GDP, financial
development as measured by domestic credit to the private sector as a share of GDP,
educational attainments as measured by the share of labor force with basic education, and
composite measures of government stability and bureaucratic quality, which are obtained from
the World Bank and the International Country Risk Guide.

Table 1 reports a full set of summary statistics for the variables used in the empirical analysis.
There is a great degree of dispersion across countries and over time in terms of financial
inclusion. The mean value of the percentage of adults with an account at a formal financial
institution is 56.3 percent over the sample period, but it shows significant variation from a
minimum of 2.5 percent to a maximum of 100 percent. The main explanatory variable of interest
is fintech, measured by (i) digital lending, (ii) digital capital raising and (iii) total including all
fintech instruments as a share of GDP. These fintech measures exhibit substantial cross-country
heterogeneity during the sample period. With an upward trend in the amount of fintech

Table 1. Summary Statistics

Variable Observations Mean Std. dev. Minimum Maximum
Financial inclusion 423 56.3 03 25 100.0
Fintech

Digital lending 498 0.1 0.2 0.0 1.6

Digital capital raising 840 0.0 0.0 0.0 0.5

Total 862 0.1 0.1 0.0 1.6
Real GDP per capita 1,197 14,860 19,598 270 108,352
Inflation 1,156 3.7 5.4 -4.3 62.2
Trade openness 1,198 91.3 59.7 184 4426
Domestic credit to the private sector 1,096 59.3 453 4.8 252.6
Educational attainments 768 46.9 16.7 12.6 96.6
Government stability 925 71 1.1 4.0 11.0
Bureaucratic quality 925 24 1.1 0.0 4.0
Source: CCAF; ICRG; World Bank; author's calculations.

3 The CCAF dataset excludes mobile money and internet banking, which are also operated by traditional financial
institutions. Methodological information on digital lending and digital capital raising is available at
https://ccaf.io/cafb/methodology.
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transactions, the mean value of digital lending is 0.1 percent of GDP with a minimum of nil and a
maximum of 1.6 percent. Likewise, the volume of digital capital raising as a share of GDP ranges
from a minimum of nil to a maximum of 0.5 percent, with a mean value close to 0 percent over
the sample period. Other explanatory variables show analogous patterns of considerable
variation across countries, highlighting the importance of economic and institutional differences.

Ill. EMPIRICAL STRATEGY AND RESULTS

The empirical objective of this paper is to investigate the impact of fintech (excluding
cryptocurrencies) on financial inclusion in a large panel of countries over the period 2012-2020.
Taking advantage of the panel structure in the data, | estimate the following baseline
specification:

Yie = B1 + Bofintechy + B3 Xie + 1 + pe + €;¢

where y;; denotes financial inclusion as measured by the share of adults (aged 15 and above)
with an account at a formal financial institution in country i and time t; fintech;, represents (i)
digital lending as a share of GDP, (ii) digital capital raising as a share of GDP, or (iii) all fintech
instruments as a share of GDP; X;; represents a vector of control variables including real GDP per
capita, inflation, trade openness, domestic credit to the private sector, educational attainments,
and measures of government stability and bureaucratic quality. The n; and u, coefficients denote
the time-invariant country-specific effects and the time effects controlling for common shocks
that may affect economic growth across all countries in a given year, respectively. €;; is the
idiosyncratic error term. | account for possible heteroskedasticity, autocorrelation and cross-
sectional dependence within the data by using the Driscoll-Kraay (1998) standard errors, which
are particularly robust in an unbalanced panel with a shorter time dimension.

Endogeneity might be an important concern in this context. That is, there could be greater
demand for fintech in countries with higher level of financial inclusion, potentially resulting in
reverse causality, which makes the parameter estimates biased and inconsistent. Therefore, it is
necessary to address omitted variable bias and account for potential endogeneity in an
econometric analysis of this nature. Since identifying a suitable time-varying IV for various fintech
instruments is not feasible, this paper uses the 2SLS-IV approach and instruments the
contemporaneous measure of fintech with its own lags.

The empirical analysis provides interesting insights into the relationship between fintech and
financial inclusion across countries and over time. As presented in Table 2, the magnitude and
statistical significance of fintech on financial inclusion varies according to the type of instrument
(digital lending vs. digital capital raising) when the model with control variables is estimated for
the entire sample of countries. The coefficient on the volume of digital lending in column [1] has
a statistically significant negative effect on financial inclusion as measured by the share of adults
with an account at a formal financial institution, whereas the coefficient on the volume of digital
capital raising in column [2] is negative but statistically insignificant. In other words, an increase
in digital lending (or capital raising) is associated with a decline in the percentage of adults (aged
15 and above) with an account at a formal financial institution and thereby a deterioration in



financial inclusion. As a result, the overall impact of fintech including all instruments in column
[3] turns out to be negative and statistically insignificant for the entire sample of countries used
in this analysis.*

To obtain a better understanding of how the level of economic development influences the
impact of fintech on financial inclusion, | also estimate the model separately for different income
groups—advanced economies (in Table 3) and developing countries (in Table 4).> Even with a

Table 2. Fintech and Financial Inclusion: All Countries
1] [2] (3]
Digital lending -0.068***
[0.015]
Digital capital raising -0.823
[0.349]
Total fintech -0.062
[0.014]
Real GDP per capita 0.640*** 0.622*** 0.6071***
[0.091] [0.077] [0.078]
Inflation -0.005 -0.003 -0.003
[0.002] [0.002] [0.001]
Trade openness 0.000 0.000 0.000
[0.000] [0.000] [0.000]
Financial development 0.001 0.001 0.001
[0.000] [0.000] [0.000]
Educational attainments 0.002*** 0.002*** 0.002***
[0.000] [0.000] [0.000]
Government stability 0.002 0.001 0.002
[0.001] [0.003] [0.002]
Bureaucratic quality 0.125*** 0.1171%** 0.120***
[0.013] [0.011] [0.012]
Number of observations 127 167 176
Number of countries 69 83 84
Country FE Yes Yes Yes
Time FE Yes Yes Yes
R® 0.53 0.49 0.50
Note: The dependent variable is financial inclusion as measured by the percentage of
adults (aged 15 and above) with an account at a formal financial institution. Driscoll-Kraay
standard errors are reported in brackets. *, **, and *** denote significance at the 10%, 5%,
and 1% levels, respectively.
Source: Author's estimations.

4 When | estimate the impact of fintech on the gender gap in financial inclusion (i.e., the difference between
female and male in account ownership), the results indicate that financial inclusion helps close the gender gap,
but this effect is not statistically significant across all countries.

> As an additional robustness check, | estimate the model for the pre-pandemic period and obtain similar results.



lower number of observations in country subsamples, this disaggregation reveals important
differences in how fintech developments affect financial inclusion in advanced and developing
economies. First, the estimated coefficients on fintech variables show a similar pattern of
negative effects on financial inclusion in advanced economies, but these are statistically
insignificant at conventional levels. Second, the impact of fintech on financial inclusion becomes
positive in developing countries and the overall effect of fintech (including all instruments) is
statistically highly significant. In other words, fintech endeavors in developing countries helped
expand financial inclusion, but fintech is still small relative to traditional financial institutions.

With regards to control variables, | obtain consistent and intuitive estimation results. The level of
real GDP per capita is positively and significantly correlated with financial inclusion across all
countries. Inflation appears to have a negative association with financial inclusion, especially in

Table 3. Fintech and Financial Inclusion: Advanced Economies
(1] [2] (3]
Digital lending -0.081
[0.040]
Digital capital raising -0.269
[0.132]
Total fintech -0.043
[0.034]
Real GDP per capita 0.409*** 0.274*** 0.360***
[0.101] [0.024] [0.099]
Inflation -0.002 -0.007*** -0.005***
[0.001] [0.002] [0.001]
Trade openness 0.000 0.000 0.000
[0.000] [0.000] [0.000]
Financial development 0.001 0.000 0.000
[0.000] [0.000] [0.000]
Educational attainments 0.000 0.000 0.000
[0.000] [0.000] [0.000]
Government stability 0.003*** 0.000 0.001
[0.000] [0.001] [0.001]
Bureaucratic quality 0.072%** 0.006 0.031
[0.018] [0.003] [0.016]
Number of observations 72 77 84
Number of countries 28 29 29
Country FE Yes Yes Yes
Time FE Yes Yes Yes
R® 0.38 0.28 0.30
Note: The dependent variable is financial inclusion as measured by the percentage of
adults (aged 15 and above) with an account at a formal financial institution. Driscoll-Kraay
standard errors are reported in brackets. *, **, and *** denote significance at the 10%, 5%,
and 1% levels, respectively.
Source: Author's estimations.
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developing countries, while trade openness—a measure of international economic integration
and development—has a positive effect that is statistically significant only in developing
countries. The overall level of financial development as measured by domestic credit to the
private sector as a share of GDP has a negative coefficient across all specifications, but it is not
statistically significant. Educational attainments make a positive contribution to expanding
financial inclusion, while institutional and political variables have the expected effects on
reducing financial exclusion, with greater magnitude and statistical significance in developing
countries.

While | obtain some evidence that fintech has inclusive effects in developing countries, the
results presented in this study taken as a whole suggest that digital lending and capital raising
activities facilitated by fintech platforms may lead to financial exclusion due to gaps in access to

Table 4. Fintech and Financial Inclusion: Developing Countries
(1] [2] [3]
Digital lending 0.036
[0.044]
Digital capital raising 0.642
[ 1.300]
Total fintech 0.552***
[0.116]
Real GDP per capita 0.770%** 0.587*** 0.585***
[0.070] [0.047] [0.046]
Inflation -0.006*** -0.004**=* -0.005***
[0.001] [0.001] [0.001]
Trade openness 0.005*** 0.003*** 0.003***
[0.001] [0.001] [0.001]
Financial development 0.009*** 0.004** 0.003*
[0.000] [0.000] [0.001]
Educational attainments 0.010*** 0.003*** 0.002***
[0.001] [0.001] [0.000]
Government stability 0.044*** 0.010** 0.012**
[0.003] [0.002] [0.002]
Bureaucratic quality 0.028*** 0.100*** 0.042***
[0.006] [0.014] [0.006]
Number of observations 55 90 92
Number of countries 41 54 55
Country FE Yes Yes Yes
Time FE Yes Yes Yes
R® 0.95 0.63 0.69
Note: The dependent variable is financial inclusion as measured by the percentage of
adults (aged 15 and above) with an account at a formal financial institution. Driscoll-Kraay
standard errors are reported in brackets. *, **, and *** denote significance at the 10%, 5%,
and 1% levels, respectively.
Source: Author's estimations.
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digital technology infrastructure and biases in data and algorithms used in fintech solutions.
Persistent exclusion may reflect deep cultural, institutional, and socioeconomic undercurrents
that continue excluding certain groups in society (elderly, low-income, women and minorities)
from gaining greater access to financial products and services, even though fintech tends to
reduce the cost of financial transactions and provide new products and services to a wider
audience.

As discussed above, to address potentially endogeneity in this context, | use the 2SLS-IV
approach and instrument the contemporaneous measure of fintech with its own lags. These
results, presented in Table 5, confirm the baseline findings on how fintech affects financial
inclusion. First, for the sample as a whole, the estimated coefficient on all fintech instruments as a
share of GDP is negative and statistically significant at the 5 percent level. In other words, an
increase in fintech activity is associated with a decline in financial inclusion as measured by the

Table 5. Fintech and Financial Inclusion: 2SLS-1V Estimations
All AE EM
Total fintech -0.211** -0.165 0.105
[0.070] [0.132] [0.211]
Real GDP per capita 0429 0.722 0.045
[0.189] [0.357] [0.178]
Inflation -0.005 -0.000 -0.006***
[0.003] [0.008] [0.001]
Trade openness 0.000 0.000 0.002
[0.001] [0.001] [0.001]
Financial development 0.000 0.000 0.005*
[0.000] [0.000] [0.002]
Educational attainments 0.0071** 0.000 0.0071**
[0.000] [0.000] [0.000]
Government stability 0.003 0.002 0.016
[0.005] [0.003] [0.010]
Bureaucratic quality 0.097 0.043 0.017
[0.040] [0.078] [0.039]
Number of observations 156 84 92
Number of countries 84 29 55
Country FE Yes Yes Yes
Time FE Yes Yes Yes
R® 0.98 0.76 0.98
Note: The dependent variable is financial inclusion as measured by the percentage of
adults (aged 15 and above) with an account at a formal financial institution. Robust
standard errors are reported in brackets. *, **, and *** denote significance at the 10%, 5%,
and 1% levels, respectively.
Source: Author's estimations.




12

share of adults (aged 15 and above) with an account at a formal financial institution. Second,
while the impact of fintech on financial inclusion remains negative in advanced economies, it is
statistically insignificant at conventional levels. Third, as shown in baseline estimations, the
relationship between fintech and financial inclusion turns positive in developing countries, albeit
still statistically insignificant.

IV. CONCLUSION

Fintech is changing the financial landscape across the world, with a new range of products and
companies using innovative technologies to improve and automate financial services. There is no
doubt that fintech has the transformative potential to make financial systems more efficient and
broaden financial inclusion. But has it really contributed to financial inclusion? This study
contributes to the literature by using a comprehensive dataset of direct measures of fintech to
investigate the relationship between fintech and financial inclusion in a panel of 84 countries
over the period 2012-2020.

The results provide empirical interesting insights. The magnitude and statistical significance of
fintech on financial inclusion varies according to the type of instrument (digital lending vs. digital
capital raising) when the model with control variables is estimated for the entire sample of
countries. While digital lending has a statistically significant negative effect on the share of adults
with an account at a formal financial institution, digital capital raising is statistically insignificant.
As a result, the overall impact of fintech including all instruments turns out to be negative and
statistically insignificant for the entire sample of countries. This pattern of findings, however,
changes when | estimate the model separately for advanced economies and developing
countries. The impact of fintech on financial inclusion is statistically insignificant (and negative) in
advanced economies, it becomes positive in developing countries with a statistically highly
significant overall effect. Taken as a whole, these results—robust to alternative estimation
methods—indicate that fintech endeavors may have so far failed to promote financial inclusion
across all countries, but helped expand financial inclusion to a certain extent in developing
countries.

Fintech is still small relative to traditional financial institutions, but it is growing rapidly and
therefore the nature and magnitude of its effects on financial inclusion will evolve over time. The
empirical analysis presented in this paper indicates that fintech may reduce the cost of financial
transactions, but it has not yet enhanced financial inclusion across all countries. This is possibly
due to cultural, institutional, and socioeconomic undercurrents, gaps in access to digital
technology infrastructure, and biases in data and algorithms used in fintech solutions that
continue excluding certain groups in society (elderly, low-income, women and minorities) from
gaining greater access to financial products and services, as well as voluntary financial exclusion
because of personal circumstances and preferences.

Looking forward, policymakers need to acknowledge potential risks and threats and develop an
adequate regulatory framework that balances fostering innovation and ensuring equitable
treatment of individuals and groups. This requires better financial education, strong regulatory
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institutions with enhanced technological capabilities, extensive cross-border coordination and
appropriately calibrated prudential regulations for a level playing field and effective monitoring
and supervision of traditional and emerging financial institutions.
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