The
University
s Of

)

2" Sheffield.

This is a repository copy of Unveiling financial inclusion dynamics: Fintech's resonance in
Association of Southeast Asian Nations (ASEAN).

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/216775/

Version: Published Version

Article:

Ha, D. orcid.org/0000-0002-0228-1630, Nguyen, M. orcid.org/0009-0008-6240-5413,
Nguyen, K. orcid.org/0000-0002-5892-5917 et al. (1 more author) (2024) Unveiling
financial inclusion dynamics: Fintech's resonance in Association of Southeast Asian
Nations (ASEAN). International Journal of Finance & Economics. ISSN 1076-9307

https://doi.org/10.1002/ijfe.2963

Reuse

This article is distributed under the terms of the Creative Commons Attribution (CC BY) licence. This licence
allows you to distribute, remix, tweak, and build upon the work, even commercially, as long as you credit the
authors for the original work. More information and the full terms of the licence here:
https://creativecommons.org/licenses/

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

\ White Rose -
| university consortium eprints@whiterose.ac.uk
WA Universiies of Leeds, Sheffield & York https://eprints.whiterose.ac.uk/




Received: 11 August 2023

Revised: 25 January 2024

W) Check for updates

Accepted: 23 February 2024

DOI: 10.1002/ijfe.2963

RESEARCH ARTICLE

WILEY

Unveiling financial inclusion dynamics: Fintech's
resonance in Association of Southeast Asian Nations

(ASEAN)

Dao Ha!

'Graduate Faculty, Ho Chi Minh City
University of Banking, Ho Chi Minh,
Vietnam

ZFaculty of Basic Subjects, Foreign Trade
University, Ho Chi Minh Campus, Vietnam

3Faculty of Finance, Ho Chi Minh City
University of Banking, Ho Chi Minh,
Vietnam

4Department of Accounting, Finance and
Economics, University of Lincoln,
Lincoln, UK

>Faculty of Business Administration,
Bilkent University, Ankara, Turkey

®Adnan Kassar School of Business,
Lebanese American University, Beirut,
Lebanon

Correspondence

Kim Nguyen, University of Lincoln,
United Kingdom Ho Chi Minh City
University of Banking, Ho Chi Minh City,
700000, Vietnam.

Email: kimnt@hub.edu.vn; knguyen@
lincoln.ac.uk

Funding information

National Foundation for Science and
Technology Development, Grant/Award
Number: 502.99-2020.333

1 | INTRODUCTION
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Abstract

This article examines the determinants of financial inclusion in the Associa-
tion of Southeast Asian Nations (ASEANs), with a particular focus on the role
of financial technology (fintech). We constructed an extensive and up-to-date
Global Financial Inclusion database (2011, 2014, 2017, and 2021) to generate
26,185 observations for seven ASEAN countries over a decade, and conducted
a separate case study for Singapore, the region's most financially developed
member. The results reveal that financial inclusion and financial technology
have experienced robust growth in ASEAN but to varying degrees amongst the
member countries. Fintech has a significant impact on financial inclusion over
the specified period. The relationship between age and financial inclusion fol-
lows an inverted U-shaped pattern, with the turning point occurring between
the ages of 29 and 45. Surprisingly, gender does not appear to be a determining
factor. These results align with the aspirations of ASEAN policymakers to pro-

mote financial inclusion in line with the sustainable development goals.

KEYWORDS
age threshold, ASEAN, financial inclusion, fintech, global findex, SDGs

et al., 2020; Ofosu-Mensah Ababio et al., 2021; Pradhan
et al., 2021). Advancements in financial inclusion also

Financial inclusion plays a crucial role in reducing pov-
erty and inequality, fostering inclusive growth, and facili-
tating human development in all countries, but
particularly in the developing nations (Adedokun &
Aga, 2021; Allen et al., 2016; Burgess et al., 2005;
Churchill & Marisetty, 2020; Demir et al., 2022; Kling

contribute to banking system stability (Ahamed &
Mallick, 2019; Danisman & Tarazi, 2020; Hakimi
et al., 2021; Wang & Luo, 2021) and expand the access of
the unbanked population and small and medium enter-
prises (SMEs) to financial services (Liu et al., 2021;
Lokhande, 2011; Otiato, 2016).
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ASEAN comprises 10 nations: Singapore, Malaysia,
Vietnam, Thailand, the Philippines, Indonesia, Brunei,
Laos, Myanmar and Cambodia. ASEAN's GDP is
expected to exceed US$4 trillion by 2025, with current
exports totaling US$1.3 trillion. Projections indicate that
ASEAN's exports will reach US$2.8 trillion by 2025, solid-
ifying its position as the world's fastest-growing trade
region. In 2020, ASEAN attracted US$70 billion in new
investments; its FDI inflow is therefore the largest of the
emerging markets. As a single entity, the ASEAN Eco-
nomic Community ranks as the third-largest economy in
Asia and the fifth-largest globally, trailing only the U.S.,,
China, Japan and Germany (HSBC Report, 2021).

According to McKinsey & Company, Southeast Asia
is one of the world's fastest-expanding markets, yet it
remains relatively underexplored. While ASEAN projects
and research aimed at advancing financial inclusion have
received support from the World Bank, the Asian Devel-
opment Bank (Nguyen & Ha, 2021), and other organiza-
tions, the region's levels of financial inclusion still lag
behind those of other regions. Figure 1 reveals that while
financial inclusion is high (>70.04%) in Singapore,
Malaysia and Brunei, it falls below 52.27% in the other
countries in the region.

ASEAN has recognized that financial exclusion is an
issue and it has set a target to reduce its financial exclu-
sion rate to 30% by 2025. The region has also introduced
comprehensive plans to, inter alia, strengthen its finan-
cial regulations and enhance its financial infrastructure,
with a particular focus on promoting financial inclusion
through digital platforms (UNCDF, 2023). ASEAN

FIGURE 1 The rate of
adults who have a bank account
worldwide. Source: World
Development Report (2022).
This figure shows the rate of
adults having a bank account in
ASEAN compared with the rest
of the world. This rate is
unequal among ASEAN and is
relatively smaller compared with
Europe and America. [Colour
figure can be viewed at
wileyonlinelibrary.com]
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demonstrates unique characteristics, with member coun-
tries varying significantly in terms of development level
(e.g., Singapore, Malaysia, Cambodia and Laos have
financial exclusion rates of 3%, 8%, 71% and 59%, respec-
tively), market size, and the legal and institutional char-
acteristics of their microfinance institutions. Therefore, it
is essential to examine the determinants of financial
inclusion in ASEAN and its prospects for development.
While multiple determinants contribute to financial
inclusion, this study places emphasis on the role of fin-
tech, given its primary role in developing countries
(Lenka & Barik, 2018; Makina, 2019; Rauniyar
et al., 2021; Senyo & Osabutey, 2020).!

Despite the extensive body of literature on global finan-
cial inclusion, there is a notable gap in research focused on
ASEAN (Association of Southeast Asian Nations), particu-
larly in relation to the impact of fintech on financial inclu-
sion. While Morgan (2022) has proposed potential ways in
which fintech could contribute to financial inclusion in
Southeast Asia and India, it is crucial to note that his study
primarily takes the form of a discussion article and lacks
empirical evidence. Similarly, Loo (2019) suggests that fin-
tech could enhance financial inclusion in ASEAN, but this
research adopts a macro approach, utilizing fintech infra-
structure and ecosystems to measure fintech impact. In
contrast, we conduct an empirical research to investigate
the actual role of fintech in stimulating financial inclusion
in this region, utilizing micro-level data.

This study focuses on the ASEAN-8 countries:
Indonesia, Malaysia, Laos, the Philippines, Singapore,
Thailand, Vietnam and Cambodia. We assess financial
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inclusion using three specific critical indicators: having
an account with a financial institution, having a debit
card, and having a credit card (Demirgilic-Kunt
et al., 2020). Fintech is measured by evaluating whether a
person uses mobile phones for bill payments, payment
transactions or payment transfers.

This study provides three contributions to the existing
literature. First, our empirical analysis is enriched by
leveraging microdata sourced from the largest and updated
Global Financial Inclusion Database (Global Findex),
spanning the years 2011, 2014, 2017 and 2021, and encom-
passing 26,185 observations for the ASEAN-8. This distinc-
tive dataset empowers us to scrutinize the determinants of
financial inclusion in ASEAN over a decade, yielding
insights into the region's evolving landscape of financial
inclusion. Furthermore, the research landscape on finan-
cial inclusion and fintech in the region has been notably
restricted. Previous studies on financial literacy in South-
east Asia have often relied on more constrained data, both
in terms of observation numbers and the studied time
frame. This limitation compromises the generalizability of
their findings and their capacity to capture enduring
trends in financial literacy in the region. We thoroughly
examine the financial inclusion characteristics of each
member country within the ASEAN-7 region and present
a detailed case study on Singapore to illustrate the evolu-
tion of financial inclusion and fintech. To the best of our
knowledge, this research marks the first attempt to scruti-
nize the role of fintech as a catalyst for financial inclusion
in Southeast Asia with such a comprehensive dataset. Our
method of analysing individual countries and making
comparisons using long-term data intervals enhances our
understanding of the distinctive features of financial inclu-
sion within each specific context.

Second, the study focuses on the role of fintech in
financial inclusion. Fintech is a relatively new and rapidly
developing field, and its role in financial inclusion in
Southeast Asia has not yet been rigorously studied. This
research will help fill this gap in current knowledge. This is
particularly important for developing countries, where fin-
tech can bridge the gap between the unbanked population
and the formal financial system. We introduce an innova-
tive and consistent measure of the 10-year evolution of fin-
tech. We use three questions that are included in every
wave of the Global Findex survey, considered as indicators
of fintech adoption: (1) using a mobile phone to pay bills in
the past 12 months (fit1), (2) using a mobile phone to send
money in the past 12 months (fit2) and (3) using a mobile
phone to receive money in the past 12 months (fit3).
Answering ‘yes’ to any of these represents the utilization of
fintech to access financial services. While our approach
mirrors that of Baber (2019) and Demir et al. (2022), our
dataset is more comprehensive, and we also explore the

interaction of fintech with other social and individual vari-
ables. Therefore, we provide deeper insights into fintech
adoption and its ultimate impact on financial inclusion.

Third, the empirical analysis captures the effects of
individual characteristics, with a particular emphasis on
age threshold analysis. Previous research has typically
found a linear relationship between age and financial
inclusion, with financial inclusion increasing with age.
Our findings reveal a U-shaped relationship between age
and financial inclusion, with the turning point occurring
between the ages of 29 and 45, highlighting the unique-
ness of the ASEAN-8 area. While threshold analysis has
been conducted to examine the threshold effect of finan-
cial inclusion on economic growth (Nizam et al., 2020) or
financial inclusion on tax revenues (Raouf, 2022), this is
the first study investigating the relationship between
financial inclusion and age. Moreover, there is no gender
gap in financial inclusion in ASEAN-8, which contrasts
with most results in the literature (e.g., Allen et al., 2016;
Demirgiic-Kunt, Klapper, & Singer, 2013) and illustrates
the effectiveness of women's empowerment in ASEAN.
We conducted a systematic literature review on financial
inclusion to validate the results, drawing from the Scopus
database. Out of the 1211 published studies on financial
inclusion, we narrowed our focus to 578 papers published
in ABS-ranked or ISI journals. This comprehensive
review provides an overview of the current state of finan-
cial inclusion research and allows us to identify research
gaps and areas requiring further exploration.

The rest of the article is organized as follows: Section 2
summarizes the literature. Section 3 introduces the data
and methodology. Section 4 presents and discusses the
results, and Section 5 concludes.

2 | LITERATURE REVIEW

2.1 | Theoretical framework

The capacity approach theory, developed by Sen (1980),
explains the impact of fintech on development. The the-
ory emphasizes the importance of normative values in
guaranteeing technology's accessibility and affordability
while also nurturing individual freedom and creativity.
The Appropriate Technology Theory, developed by Schu-
macher amongst others, provides a conceptual frame-
work that explains how we think and act as society
develops. The concept of appropriate technology serves
as a foundation and methodology for technology selec-
tion, which is closely linked to the progress of individuals
and thus society development (ICT4D, Pal et al., 2020;
Schumacher, 1973). Mobile phones are often viewed as
technologies that enhance human freedoms and
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capabilities in developing countries (Ahamed &
Mallick, 2019; Hatakka & De, 2011). Economic theories
related to supply and demand, as well as theoretical
models concerning the bundling of products, technology,
and services, emphasize fintech's capacity to complement
innovations in the financial sector (Dong et al., 2022).

Several theories can be used to explain individual
behaviour toward fintech. The Technology Acceptance
Model (TAM), developed by Davis (1989), is amongst the
most popular theories (for a review, see Senyo &
Osabutey, 2020). TAM proposes that two key factors
influence the acceptance of technology by its potential
users: perceived usefulness and perceived ease of use.
The model's central focus is therefore on the user's per-
ceptions. The theory of reasoned action (Bagozzi, 1982;
Fishbein, 1980) indicates that end-users rationally assess
potential consequences before adopting new technology.
This theory can provide insights into why individuals
with higher levels of education, greater financial literacy,
increased income and urban residency are more inclined
to access financial services through fintech. Finally,
Ajzen's (1991) theory of planned behaviour shows that an
individual's intentions drive fintech usage. Such inten-
tions are shaped by the individual's attitudes, social
norms and perceived behavioural control.

The Unified Theory of Acceptance and Usage of Tech-
nology, developed by Venkatesh et al. (2003), synthesizes
eight theoretical models to provide insights into the adop-
tion and utilization of technology. This model has been
extensively applied to explain ICT usage across various
domains, including mobile banking (Zhou et al., 2010),
mobile payment (Yang et al., 2012), e-government
(Wang & Shih, 2009), mobile phone technologies
(Zhou, 2011), Internet banking (Riffai et al.,, 2012) and
health information systems (Kijsanayotin et al., 2009).

Regarding financial inclusion and fintech, production
theories posit that technology fosters economic growth
and development, while institutional theories hold that
neoliberalism promotes financial inclusion. The argu-
ment is that financial markets progress through institu-
tional transformation and the promotion of market
mechanisms. The rise of fintech is regarded as a motiva-
tion for enhancing financial markets for people in devel-
oping nations who have historically encountered various
challenges (Bernards, 2019). This perspective aligns with
the policies and pillars for financial inclusion endorsed
by the World Bank and the G20.

2.2 | Definition and measurement of
financial inclusion

Financial inclusion is variously defined as the use of for-
mal financial services (Allen et al., 2016), an economic

condition where individuals and firms can access essen-
tial financial services (Amidzic et al., 2014), or a process
that ensures the accessibility, availability, and use of
financial services by all members of society (Sarma &
Pais, 2011). Financial inclusion can be assessed at indi-
vidual level and at country level. The broadest measure
at individual level is account ownership; that is, whether
an individual has a bank account (Allen et al., 2016;
Demirgiic-Kunt et al.,, 2017, 2020). Similarly, account
ownership is also used as a proxy for financial inclusion
at country level, with studies measuring the number of
bank accounts per 100 adults (Beck et al., 2007;
Honohan, 2008).

Rather than relying on a single measure, some studies
have developed an index to measure different dimensions
of financial inclusion. For example, Sarma (2008) devel-
oped a three-dimension index using banking penetration,
availability of banking services, and usage of the banking
system. Amidzic et al. (2014) constructed a composite
financial inclusion index that incorporates outreach (geo-
graphic and demographic penetration), usage (deposit
and lending) and quality (disclosure requirement, dispute
resolution and cost of usage). The indicator constructed
by Park and Mercado (2018) has five measures: auto-
mated teller machines (ATMs) per 100,000 adults, com-
mercial bank branches per 100,000 adults, borrowers
from commercial banks per 1000 adults, depositors with
commercial banks per 1000 adults and the ratio of
domestic credit to GDP.

In this study, to comprehensively assess financial
inclusion across various dimensions (banking penetra-
tion, availability of banking services and usage of the
banking system) in ASEAN, we adopt three specific mea-
sures of financial inclusion: (1) individuals who have a
bank account, (2) individuals who have a debit card and
(3) individuals who have a credit card. ASEAN is a region
where the availability of financial services is limited, and
in which there are significant variations amongst its
member countries; therefore, using a single measure may
not adequately capture the accessibility aspects of finan-
cial inclusion. For example, an individual may possess a
credit card but not routinely use it for financial transac-
tions, or they may use their debit card solely for with-
drawing their salary or pension. By considering multiple
measures, we can ensure a more comprehensive evalua-
tion of individuals’ engagement with financial services.

2.3 | Determinants of financial inclusion
The literature on the determinants of financial inclusion
is extensive. Empirical studies tend to focus on either
individual-level or country-level analysis. At country
level, data is generally obtained from the World Bank's
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Global Financial Development and Global Findex data-
bases, and the International Monetary Fund's Financial
Access Survey. Various factors are found to be enablers of
financial inclusion. In particular, Park and Mercado
(2015) used data from 37 developing Asian economies
from 2004 to 2012 and find that financial inclusion is
affected by per capita income, the rule of law, and demo-
graphic characteristics. Owen and Pereira (2018) studied
83 countries over 10 years and found that financial inclu-
sion is supported by banking industry concentration and
relaxed bank regulation for a broader scope of activities.
Le et al. (2019) employed data from 20 Asian countries
between 2011 and 2016 and revealed that financial inclu-
sion is positively impacted by economic growth and liter-
acy, and hampered by unemployment rate.

Most studies at individual level use the World Bank
Global Findex database (Global Findex). For example,
Demirglic-Kunt, Klapper, and Randall (2013) examined
differences in financial inclusion for Muslims and non-
Muslims using Global Findex 2011, which covers more
than 150,000 individuals in 148 countries. They found
that Muslims are less likely to own accounts in Sub-
Saharan Africa. Cost, distance and documentation were
identified as constraints on account ownership for both
Muslims and non-Muslims. In a later study, Demirgiic-
Kunt, Klapper, and Singer (2013) demonstrated that gen-
der is another constraint to financial inclusion in
98 developing countries, with women being more likely
to experience financial exclusion. Allen et al. (2016)
employed Global Findex 2011 in combination with coun-
try characteristics to study the determinants of financial
inclusion in 123 countries with over 124,000 individuals.
They concluded that being poor, female, young and living
in rural areas are reasons for financial exclusion.

The effectiveness of policies promoting financial
inclusion also depends on individual characteristics.
Baber (2019) employed the Global Findex surveys from
2011, 2014 and 2017 to compare the financial inclusion of
10 countries that use either Islamic or conventional
finance. The study confirmed that Islamic finance coun-
tries are more inclusive and financially empowering than
those that rely on conventional finance. Xu (2020) com-
bined Global Findex 2014 with Wave 6 of the World
Values Survey to investigate the correlation between
social trust and financial inclusion. Trust was found to
play a significant role in developing a financial inclusion
process. Comparing the levels of financial
inclusion around the globe, Wang and Guan (2017) uti-
lized the 2011 Global Findex and showed that developed
countries (Europe and North America) express a high
level of financial inclusion compared with less developed
countries in Africa and Asia. The authors indicated that
income, education, and the use of communication equip-
ment are main factors in this.

Many studies on financial inclusion focus on Africa
and Asia. For example, Akudugu (2013) used the 2011
Global Findex database to examine the case of Ghana.
The results showed that age, education, wealth class, dis-
tance to financial institutions, lack of documentation,
lack of trust in formal financial institutions, money pov-
erty and social networks are the main reasons for being
financially excluded. Soumaré et al. (2016) analysed the
case of Central and West Africa and revealed similar
results. In particular, gender, education, age, income, res-
idence area, employment status, marital status, house-
hold size and the degree of trust in financial institutions
are the main reasons for financial exclusion. Zins and
Weill (2016) employed the 2014 Global Findex database
and showed that gender, income, education and age sig-
nificantly promote financial inclusion in 37 African
countries.

In Asia, too, financial inclusion is a contemporary
topic. Fungacova and Weill (2015) used 2011 Global Fin-
dex to examine the features of financial inclusion in
China versus the BRICs countries and revealed that the
situation is better in China due to its high level of formal
accounts and savings. That study also found that income,
education, gender and age are the main factors determin-
ing financial inclusion in China. These variables main-
tained their significance in other studies that focus on
Asian countries, such as Son et al. (2019) for the case of
Vietnam, and Esquivias et al. (2021) for Vietnam,
Indonesia and the Philippines.

Some studies have taken a different approach to data
generation, using customized surveys to collect
individual-level data. For example, Tambunlertchai
(2018) used data from 5100 individuals in Myanmar,
representing the entire country. The author found that
income, education and budget management are determi-
nants of financial inclusion in Myanmar. Amoah et al.
(2020) collected primary data from 733 households in
Ghana and concluded that mobile money could help pro-
mote financial inclusion. Sayed and Shusha (2019) exam-
ined the supply side by targeting 470 bank managers in
Egypt. They found that banks must diversify their finan-
cial products and services to promote financial inclusion.
Koomson et al. (2020) and Hasan et al. (2021) used sur-
vey data collected in Ghana and Bangladesh respectively
to find that financial literacy helps promote financial
inclusion.

Although the literature on financial inclusion is
extensive, three main gaps motivate us to conduct this
research. First, few studies examine the impacts of fin-
tech on financial inclusion in ASEAN. The region's
impressive economic growth and development prospects
require more comprehensive research, especially on an
issue as crucial as financial inclusion. This study investi-
gates the significant role of fintech in accelerating the
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achievement of ASEAN's goals ahead of the scheduled
reduction of the financial exclusion rate to 30% by 2025.

Second, this research makes the first attempt to incor-
porate data from the four Global Findex surveys con-
ducted in 2011, 2014, 2017 and 2021 to examine changes
in fintech and financial inclusion. Moreover, we draw on
all four surveys to provide a comprehensive picture of the
impacts of fintech on financial inclusion, using the 2011
database as the base case. As such, we extend the work of
Baber (2019), which used data from Global Findex 2011,
2014 and 2017 (2011 being the base case) to focus on fin-
tech and financial inclusion in 10 countries that used
either Islamic or conventional financing methods. How-
ever, there was relatively small variation in terms of
financial inclusion within Baber's sample. Our study pro-
vides a more comprehensive overview of financial inclu-
sion in ASEAN over a 10-year period, highlighting the
key drivers that shape its dynamics. It therefore offers
valuable insights to policymakers within the region. As
well as demonstrating the role of fintech in boosting
financial inclusion, our research sheds light on an essen-
tial aspect that previous studies have overlooked: the
nonlinear effect of age on financial inclusion. By identify-
ing the thresholds that delineate the impact of age on
financial inclusion in the ASEAN region, our study offers
valuable insights into this previously unexplored
dimension.

Finally, we introduce into our models variables that
interact fintech with other factors, namely age, barriers
to accessing financial services (distance, cost, lack of doc-
umentation and lack of trust), and country. We can thus
assess disparities in the impacts of fintech on financial
inclusion. These interactive terms illustrate how fintech
interacts with individual characteristics and country-
specific conditions to promote financial inclusion in vari-
ous jurisdictions.

3 | DATA AND METHODOLOGY

31 | Data

This study utilizes the Global Findex database, which
contains survey data that is collected every 3 years (2011,
2014, 2017 and 2021). The last survey was to have been
released in 2020 but was delayed by a year due to the
global impact of the COVID-19 pandemic. As a result, the
latest dataset for country-level analysis became available
in June 2022, while the latest dataset for individual-level
analysis was released in October 2022. The individual-
level dataset includes data from 123 economies world-
wide, with a robust sample size of 1000 individuals for
each country, providing a comprehensive and up-to-date
understanding of financial inclusion on a global scale.

Our intent was to analyse data from 10 ASEAN coun-
tries in this study. Unfortunately, Global Findex does not
have data for Brunei or fintech data for Myanmar; there-
fore, these two countries are excluded from the analysis.
We chose Cambodia as the baseline country for our
model because it has the lowest level of financial inclu-
sion. Data from the four surveys (2011, 2014, 2017 and
2021) are aggregated to examine the changes and trends
in the impact of fintech on financial inclusion during the
period. The final dataset includes 26,185 observations for
seven countries: Cambodia, Indonesia, Laos, Malaysia,
Philippines, Thailand and Vietnam. Singapore is more
advanced and developed than the other countries in the
region; hence, rather than including this outlier in
the aggregated data, we compared it with Cambodia in a
separate case study.

Due to inconsistent data on financial inclusion and
fintech across different years and countries, we carefully
screened the variables based on the measurement scale
for each year and country. Only the variables related to
financial inclusion, fintech and constraints (related
to financial inclusion) are retained, and ‘unknown’ and
‘undecided’ responses are excluded; this allows us to gain
reliable insights into the characteristics of each variable.
While the survey included questions about mobile
money, those questions were only available for a few
countries and were inconsistently applied across the
years. Therefore, this research does not use mobile
money as a measure of fintech. Instead, our fintech vari-
able is constructed from three questions that were avail-
able and consistent across all four survey years: [Has the
respondent] ‘used a mobile phone to pay bills in the past
12 months’, ‘used a mobile phone to send money in the
past 12 months’ and/or ‘used a mobile phone to receive
money in the past 12 months’. Given the absence of data
for Brunei and Myanmar, our analysis is centred on the
ASEAN-7 countries, with a separate case study for
Singapore.

3.2 | Empirical models

Logit regression models are applied to examine the deter-
minants of financial inclusion:

Logit(P(Y = 1|xy,...,xx)) = By + S fitije + f,lacki;
+ B3 Xijt + Bafitye.
Xijt-

where Y denotes financial inclusion measured by refer-
ence to three questions from Global Findex: (1) whether
the respondent has a bank account; (2) whether the
respondent has a debit card; (3) whether the respondent

ASULOIT suowwo)) danear) dqedtdde ay) £q pauIdA03 dIv SIONIE YO 98N JO SN 10] AIRIGIT SUIUQ AJ[IAN UO (SUONIPUOD-PUR-SWLIAY/ WO KI[1m’ ATRIQI[QUI[U0//:sdNy) SUONIPUOD) pue SWIA, 3y S [H70T/60/70] U0 A1eIqry uruQ AdMIM 1591 £q €967 (/2001 °01/10p/wod K[’ Areiqi[auruo//:sdny woiy papeojumod ‘0 ‘8ST16601



and poor)

HA ET AL.

TABLE 1 Description of variables.
Variables Abbreviation Description Literature
Dependent variables

Financial inclusion fin One of the three following cases: (1) Zins and Weill (2016); Allen et al.
Has a bank account; (2) Has a (2016); Demirgiic-Kunt et al.
debit card; (3) Has a credit card (2017); Demirgiic-Kunt et al. (2020)

Fintech fitl Has used a mobile phone to pay bills ~ Asongu and Odhiambo (2018);
in the past 12 months Asongu and Nwachukwu (2018);

Demir et al. (2022)
fit2 Has used a mobile phone to send Demirguc-Kunt et al. (2018); Asongu
money in the past 12 months and Nwachukwu (2018); Asongu
and Odhiambo (2018); Philippon
(2019)
fit3 And Has used a mobile phone to Demirguc-Kunt et al. (2018); Asongu
receive money in the past and Nwachukwu (2018); Asongu
12 months. and Odhiambo (2018); Philippon
(2019)
fit Equal 1 if one of fitl, fit2, and fit 3 is Baber (2019); Wang and Guan
1. (2017); Amoabh et al. (2020)
Reason for not Lack Equal 1 if having one of the Akudugu (2013); Demirgli¢-Kunt,
having an account following reasons for not having an Klapper, and Randall (2013);
account: too far away, too Soumaré et al. (2016); Xu (2020)
expensive, lack documentation, or
lack trust.

Fintech and lack intl =fit*lack Not used up to now

Fintech and age int2 =fit*age Not used up to now

Fintech and int3 =fit*Philip Not used up to now

Philippines
Fintech and Laos int4 =fit*Laos Not used up to now
Control variables

Age Age Age of the interviewee Akudugu (2013); Soumaré et al.
(2016); Zins and Weill (2016); Son
et al. (2019); Esquivias et al. (2020)

Age-square age2 Age-square Akudugu (2013); Zins and Weill
(2016)

Gender gender Equal 1 if the gender of the Akudugu (2013); Demirgii¢-Kunt,
interviewee is male and 0 Klapper, and Singer (2013);
otherwise Fungacova and Weill (2015); Allen

et al. (2016); Soumaré et al. (2016);
Zins and Weill (2016); Son et al.
(2019); Esquivias et al. (2020)

Education edy; Dummy education with three levels: Akudugu (2013); Fungdcova and
completed primary or less, Weill (2015); Soumaré et al. (2016);
completed tertiary or more, Zins and Weill (2016); Wang and
secondary Guan (2017); Tambunlertchai

(2018); Le et al. (2019); Son et al.
(2019); Esquivias et al. (2020);
Nawaz (2022)

Income inco; Dummy, two income groups (rich Akudugu (2013); Park and Mercado

(2015); Fungacova and Weill
(2015); Allen et al. (2016); Soumaré
et al. (2016); Zins and Weill (2016);

WILEY_L_’

Expected
sign

(Continues)
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TABLE 1 (Continued)
Expected
Variables Abbreviation Description Literature sign
Wang and Guan (2017);
Tambunlertchai (2018); Son et al.
(2019); Esquivias et al. (2020)
Country ctry; Dummy, i is from 1 to 7, standing for =~ Fungdcova and Weill (2015); Wang
Cambodia, Indonesia, Laos, and Guan (2017)
Malaysia, Philippines, Thailand
and Vietnam, respectively;
Cambodia is the base case
Year year; Dummy, i from 1 to 3, representing

2011, 2014, 2017 and 2021,

respectively

Note: This Table describes the variables included in the model, supported by the literature and expected signs.

has a credit card. Y represents an individual's ability to
access any one of the three services.

‘Fit’ represents fintech, measured by three questions
that are consistent across the four survey waves:
(1) whether the individual has used a mobile phone to
pay bills in the past 12 months (fitl); (2) whether the
individual has used a mobile phone to send money in
the past 12 months (fit2); (3) whether the individual has
used a mobile phone to receive money in the past
12 months (fit3). All these questions indicate the ability
to use payment technology. Therefore, similar to finan-
cial inclusion, this variable has a value of 1 if an individ-
ual answers ‘yes’ to one of the three questions, and
0 otherwise.

The Lack variable represents the reasons an individ-
ual cannot access financial services. The Global Findex
database suggests six such reasons, however, we use the
four that are most relevant to survey participants in this
region: (1) too far away, (2) too expensive, (3) lack of doc-
umentation and (4) lack of trust. Lack has a value of 1 if
an individual answers ‘yes’ to one of the four questions,
and 0 otherwise.

X represents participants’ demographic characteris-
tics; that is, age, gender, education and income.

The definition, measurement and expected effect of
all variables are presented in Table 1.

4 | RESULTS AND DISCUSSION

4.1 | Financial inclusion and fintech in
ASEAN—AnN overview

Figure 2 indicates that the degree of financial inclusion
has increased in ASEAN during the investigated period
(except for Singapore, which has slightly declined but has

still maintained its highest ranking in ASEAN). The dif-
ferences between the countries are significant. For exam-
ple, in 2021 the levels of financial inclusion for
Cambodia, Laos and Myanmar were 28.53%, 40.9% and
50.3% respectively, whereas for Thailand, Singapore
and Malaysia, the figures were 97.32%, 97% and 91.49%.

Financial inclusion significantly increased across the
four survey periods in ASEAN, with extremely high levels
in Malaysia (71.3%, 84.50%, 87.25% and 91.49%),
Singapore (98.7%, 96.0%, 97.9% and 97%) and Thailand
(73.8%, 78.90%, 82.2% and 97.32%); there were also slow
increases in Cambodia, Vietnam and the Philippines (see
Figure 2). The growth of fintech exhibits distinct patterns
amongst different countries. For instance, the Philippines
led in fintech adoption in 2011 with a rate of 14.2%, but
by 2017, it ranked second to last at 9.1%, just above
Indonesia. One plausible explanation is the World Bank's
alteration of the fintech measure in 2017 to include
mobile money accounts, which were not widely used in
the Philippines during this period, accounting for only
0.13% (BSP, 2017). In contrast, Singapore and Malaysia
experienced remarkable fintech growth in 2014, 2017 and
2021. Singapore's high-income status and its sixteenth
global ranking in financial development (IMF, 2022)
make this outcome expected, as confirmed by regression
comparing Singapore with Cambodia (see Appendix I).
Malaysia stands out as another success story in ASEAN,
where financial inclusion has been legislatively man-
dated as a primary function of the Bank Negara Malaysia
(Malaysia Central Bank) since 2009. The country also
introduced the Financial Inclusion Framework in 2011
(BNM, 2021, Table 2).

The differences in the development of financial inclu-
sion and fintech in ASEAN countries are driven by
national government policies that promote these parame-
ters. Table 3 shows that countries with an early plan to
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FIGURE 2 Financial 120
inclusion and fintech in ASEAN.

Source: Global Findex database
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figure can be viewed at

wileyonlinelibrary.com| == 2011fit (1 = 6000) e 2014 fit (7=7000) == 2017 fit (1 =8606) ===+ 2021fit (n = 7067)

TABLE 2 Fintech in ASEAN.

2011 2014 2017 2021

fit (n = 6000) fit (n = 7000) fit (n = 8606) fit (n = 7067)
Country Frequency %o Frequency % Frequency %o Frequency Yo
Cambodia 5 0.50 186 18.60 176 11 81 8.11
Indonesia 11 1.10 65 6.50 86 8.6 236 22.22
Lao PDR na na na na na 34.8 228 22.8
Malaysia 25 2.50 288 28.80 467 46.51 526 52.65
Myanmar na na na na na na 544 54.4
Philippines 142 14.20 113 11.30 91 9.1 na na
Singapore na na 328 32.80 523 52.3 686 68.6
Thailand 20 2.00 89 8.90 112 11.2 859 85.3
Vietnam 69 6.90 98 9.80 101 10.08 na na
Total 272 4.53 1167 16.67 1904 22.12 3160 44.71

Note: This table indicates the level of fintech adoption in ASEAN, which is growing over time.

Source: Global Findex database 2011, 2014, 2017 and 2021.

prioritize the development of financial inclusion, as
reflected in a national financial inclusion strategy or
financial sector development strategy (Malaysia,
Indonesia), have a high financial inclusion index. How-
ever, where countries find it necessary to improve their
technological innovation during the development pro-
cess, especially when innovations are related to financial
technology and mobile money (the websites of the
national Central Banks provide information on such mat-
ters), financial inclusion progress is slower. Moreover,
the discrete approaches adopted by individual ASEAN
nations to address the issue of financial inclusion on a
national scale are lamentable, as a more concerted and
coordinated effort would likely yield enhanced outcomes.
The lack of homogeneity in their initiatives is evident in
the consolidated reports from diverse countries (Table 3),
revealing discrepancies in terms of unit, structure and
content.

4.2 | Descriptive statistics of the dataset
Table 4 presents the comprehensive dataset statistics in
Panel A and the demographic characteristics of respon-
dents in Panel B. The dataset comprises a total of 33,804
observations, which are evenly distributed across
Cambodia, Indonesia, Laos, Malaysia, Myanmar,
Philippines, Singapore, Thailand and Vietnam (9%-13%
each). The observations are also evenly spread across the
survey waves, with each wave accounting for approxi-
mately 23%-29% of the data.

Financial inclusion and fintech are dummy variables
with average values of 0.514 and 0.251, respectively.
Financial inclusion's constraints are measured by the
lack variable, which takes the value of 1 if respondents
faced distance, cost, documentation or trust hurdles. The
average value of lack in this dataset is 0.271. Respondent
age ranges from 15 to 96, with an average age of 40.72.
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TABLE 3 Financial inclusion policy in ASEAN.
National financial Financial sector
inclusion development

Country strategy (NFIS) strategy (FSDS)
Cambodia 2019-2025 2016-2025

Indonesia 2016 Quick response code

Indonesia standard

Laos na Plan for strengthening
financial education
2018-2025
Malaysia 2011: Financial Know-Your-Customer
inclusion (e-KYC), 2020
framework
Myanmar 2018: Financial The 2019-2023 Myanmar
inclusion financial inclusion
framework/2019 roadmap, 2020
Philippines 2015
Thailand 2017-2021 Financial Sector Master
Plan Phase III (2016-
2020)
Vietnam 2020-2025 2012

Note: This table reports the national financial inclusion strategy and the
financial sector development strategy of eight ASEAN countries.
Source: Compiled from UNCDF (2023).

The dataset maintains a balanced gender distribution,
with 57.03% being female and 43% male. Regarding edu-
cation, 43.12% completed primary school or less, 21.67%
attained a secondary school education and 34.37%
achieved tertiary education or higher. Income is a
dummy variable which equals 1 if the respondent is rich
(43.98%) and 0 if poor (56.02%).

4.3 | Financial inclusion and financial
technology in ASEAN

The results in Table 5 show a positive effect of fintech on
financial inclusion across all fintech measures. Lack has
the strongest effect on financial inclusion, but the most
significant impact is observed in fit of model 1, which is
the overall fintech index. This is followed by fitl (using
mobile phones to pay bills: model 2), then fit3
(using mobile phones for transfer payments: model 4)
and lastly, fit2 (using mobile phones for payment transac-
tions: model 3). These findings align with existing litera-
ture that underscores the pivotal role of fintech in
promoting financial inclusion (Fernandes et al., 2021;
Gosavi, 2018; Senyo et al., 2021; Tchamyou et al., 2019).
Notably, Demir et al. (2022) posit that fintech contributes
to a reduction in income inequality through enhanced
financial inclusion. Mobile technology emerges as a key

tool in mitigating financial exclusion, particularly in
regions where access to formal financial services is lim-
ited, yet mobile phone penetration is widespread. The
promotion of digital financial inclusion is integral to both
the UN 2030 Agenda for Sustainable Development (UN-
2030-ASD) and the G20 High-Level Principles for Digital
Financial Inclusion (G20-HLP-DFI). A 2022 report by the
World Economic Forum highlights the active engage-
ment of a digital generation in ASEAN, utilizing mobile
applications to access financial services. Notably, digital
payment apps, including e-banking and e-wallets, rival
the popularity of social media apps within this
demographic.

Examining Cambodia as the baseline, the discernible
impact of fintech on financial inclusion is most pro-
nounced in Malaysia, Thailand, Indonesia and the
Philippines. Notably, these impacts show a notable esca-
lation over time, with a significant increase in 2021 com-
pared with preceding periods in 2017, 2014 and 2011. Key
transformations are particularly evident in fitl (utilizing
a mobile phone for bill payments), fit3 (employing a
mobile phone for receiving money) and fit2 (utilizing
a mobile phone for sending money), each demonstrating
impact factors of 0.137, 0.133 and 0.104, respectively. This
expansion can be attributed to the surge in mobile pene-
tration and the evolution of digital banking across the
ASEAN region during the study period. A 2015 survey by
McKinsey suggests a growing sophistication amongst
ASEAN consumers and an increasing receptiveness to
digital banking.

Contrastingly, the impact of fintech on financial
inclusion in Vietnam, Laos and Indonesia appears signifi-
cantly lower than that in Cambodia for the years 2014,
2017 and 2021, despite these three countries exhibiting
higher levels of financial inclusion. This outcome sug-
gests a noteworthy alteration in financial inclusion
dynamics in Cambodia (Asian Development Bank, 2019).
Fintech, as evidenced by its impact, has played a transfor-
mative role by reducing costs and enhancing the accessi-
bility of financial services, thereby catering to individuals
with lower incomes (National Bank of Cambodia, 2018;
World Bank, 2020). Chea (2021) underscores the substan-
tial growth of the fintech landscape in Cambodia, partic-
ularly in digital payments and transfers. The catalytic
role of the COVID-19 pandemic in promoting cashless
transactions is noteworthy. Furthermore, the proactive
promotion and support for innovation by the National
Bank of Cambodia (NBC) have been instrumental in
improving the accessibility and affordability of digital
financial services while advancing financial inclusion
and interoperability.

Financial inclusion is also affected by individual
demographic characteristics. In particular, the effect of
age on financial inclusion is U-shaped, with a threshold

ASULOIT suowwo)) danear) dqedtdde ay) £q pauIdA03 dIv SIONIE YO 98N JO SN 10] AIRIGIT SUIUQ AJ[IAN UO (SUONIPUOD-PUR-SWLIAY/ WO KI[1m’ ATRIQI[QUI[U0//:sdNy) SUONIPUOD) pue SWIA, 3y S [H70T/60/70] U0 A1eIqry uruQ AdMIM 1591 £q €967 (/2001 °01/10p/wod K[’ Areiqi[auruo//:sdny woiy papeojumod ‘0 ‘8ST16601



HA ET AL. WI LEY 11

TABLE 4 Descriptive statistics of the participants.

A: Overall descriptive statistics

Variable Obs Mean Std. dev. Min Max
fin 33,804 0.514 0.500 0 1
fit 30,184 0.251 0.434 0 1
fitl 21,832 0.110 0.313 0 1
fit2 17,147 0.194 0.396 0 1
fit3 29,049 0.207 0.405 0 1
lack 33,804 0.271 0.444 0 1
age 33,804 40.722 16.174 15 96
gen 33,804 0.430 0.495 0 1
edul 33,804 0.431 0.495 0 1
edu2 33,804 0.217 0.412 0 1
edu3 33,804 0.344 0.475 0 1
inc 33,804 0.440 0.496 0 1
Cambodia 33,804 0.136 0.343 0 1
Indonesia 33,804 0.120 0.325 0 1
Laos 33,804 0.089 0.284 0 1
Malaysia 33,804 0.105 0.306 0 1
Myanmar 33,804 0.107 0.309 0 1
Philippines 33,804 0.118 0.323 0 1
Singapore 33,804 0.118 0.323 0 1
Thailand 33,804 0.119 0.323 0 1
Vietnam 25,739 0.116 0.320 0 1
2011 33,804 0.235 0.424 0 1
2014 33,804 0.237 0.425 0 1
2017 33,804 0.290 0.454 0 1
2021 33,804 0.239 0.426 0 1

B: Individual characteristics of respondents in each country

gen (%) edu (%) inc (%)

Economy Age Female Male Primary or less Secondary Tertiary or more Rich Poor
Cambodia 40.23 64.27 36 87.17 2.94 8.65 41.51 58.49
Indonesia 39.08 56.29 44 34.82 19.86 45.27 44.5 55.5

Lao PDR 38.36 59 41 54.33 16.1 29.47 42.57 57.43
Malaysia 38.17 50 50 15.41 41.53 40.69 44.07 55.93
Myanmar 39.10 58.95 41 58.65 17.76 23.56 45.08 54.92
Philippines 38.62 53.53 46 25.64 24.14 50.2 46.1 53.9

Singapore 45.07 53.64 46 20.98 38.18 40.16 40.86 59.14
Thailand 44.93 61.09 39 48.74 12.55 38.28 46.82 53.18
Vietnam 42.41 54.65 45 34.81 26.51 35.58 44.58 55.42
Total 40.72 57.03 43 43.12 21.67 34.37 43.98 56.02

Note: This table presents the descriptive statistics of the database in Panel A and provides details on the individual characteristics of the participants in each
country in Panel B.
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TABLE 5 The determinants of financial inclusion (logit model).

Compare (2014, 2017 and 2021) to 2011, (2017 and 2021) to 2014 and 2021 to 2017

AEl"lle—u

@ () 3 C))
2021, 2017 2021, 2017 2021 and 2021, 2017 2021 and 2021, 2017 2021 and
and 2021 and 2021- and 2017- 2021- and 2017- 2021- and 2017- 2021-
Variables 2014-2011 2017-2014 2017 2014-2011 2014 2017 2014-2011 2014 2017 2014-2011 2014 2017
fit 0.183%** 0.209%** 0.212%** 0.137%%* 0.238%** 0.240%** 0.104*** 0.132%** 0.0641%** 0.133%** 0.176%** 0.178***
(0.006) (0.007) (0.008) (0.012) (0.025) (0.025) (0.012) (0.016) (0.014) (0.007) (0.010) (0.011)
lack —0.418*** —0.388*** —0.374%%  —0.448%** —0.415%*  —0.382%F*F  —(.484*** —0.423%FF  —(0.312%**  —(.437F** —0.408**  —0.386***
(0.006) (0.006) (0.006) (0.007) (0.007) (0.007) (0.010) (0.009) (0.009) (0.006) (0.006) (0.006)
age 0.008*** 0.008*** 0.007*** 0.005%** 0.002** 0.002 0.007*** 0.005*** 0.001 0.008*** 0.008*** 0.007***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001) (0.001) (0.001)
age2 —9.48e-05***  —9.17e- —8.00e- —6.90e- —4.01e- —3.07e- —7.96e- —6.24e- 0.000 —9.64e- —9.28e- —8.37e-
05%#* 05%#* 05%#* 05%#* 05%* 05+ 05+ 05+ 05%#* 05+
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
gen —0.006 —0.007 —0.011* 0.002 0.005 —0.001 —0.003 —0.003 —0.011 —0.005 —0.006 —0.010
(0.004) (0.005) (0.006) (0.005) (0.007) (0.008) (0.006) (0.007) (0.010) (0.005) (0.005) (0.006)
edu2 0.144+* 0.119%#* 0.107*** 0.158%*** 0.121%#* 0.122%** 0.166™*** 0.115%** 0.0907**+* 0.156*** 0.132%** 0.127%+*
(0.007) (0.008) (0.009) (0.008) (0.009) (0.011) (0.009) (0.011) (0.015) (0.007) (0.008) (0.009)
edu3 0.105%#* 0.105%#* 0.104*+* 0.107%*** 0.109%*+* 0.110%** 0.104%+* 0.0999%*** 0.0711%+* 0.110%** 0.113%#* 0.172%**
(0.005) (0.007) (0.008) (0.006) (0.008) (0.010) (0.007) (0.010) (0.013) (0.006) (0.007) (0.008)
inc 0.061*** 0.052*** 0.041*** 0.070*** 0.061*** 0.048*** 0.073%** 0.068*** 0.040*** 0.065** 0.057*** 0.046%**
(0.004) (0.005) (0.006) (0.005) (0.006) (0.007) (0.006) (0.007) (0.010) (0.004) (0.005) (0.006)
Indo —0.123%** —0.0963***  —0.111***  —0.159*** —0.112%*  —0.104***  —0.228%** —0.168***  —0.181***  —(.143%** —0.104***  —0.108***
(0.009) (0.011) (0.012) (0.012) (0.015) (0.016) (0.014) (0.023) (0.026) (0.011) (0.012) (0.013)
Laos —0.157*** —0.136%** —0.144%%  —(.133%** —0.101*%*  —0.093***  —0.135%** —0.090***  —0.113***  —0.116*** —0.085%*  —0.089***
(0.010) (0.012) (0.012) (0.012) (0.015) (0.015) (0.018) (0.028) (0.024) (0.010) (0.012) (0.012)
Malaysia 0.243%#* 0.226™+* 0.172%+* 0.277*** 0.288%*+* 0.273%** 0.253%#* 0.250%*** 0.101%*** 0.252%%* 0.236%*** 0.188*+*
(0.009) (0.011) (0.014) (0.011) (0.014) (0.019) (0.011) (0.014) (0.026) (0.009) (0.011) (0.014)
Philippines 0.004 0.002 —0.005 0.021** 0.021 0.012 —0.007 —0.003 —0.060***  0.014 0.010 0.000
(0.009) (0.010) (0.012) (0.011) (0.013) (0.015) (0.012) (0.015) (0.020) (0.009) (0.011) (0.013)
Thailand 0.246™+* 0.219%#* 0.203%*#* 0.259%+* 0.227%+* 0.224%+* 0.235%#* 0.195%** 0.0745%*+* 0.252%%* 0.225%+* 0.209%+*
(0.009) (0.010) (0.013) (0.010) (0.012) (0.015) (0.011) (0.013) (0.021) (0.009) (0.010) (0.013) E
z
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TABLE 5 (Continued)

v 14 VH

Compare (2014, 2017 and 2021) to 2011, (2017 and 2021) to 2014 and 2021 to 2017

@) () 3 ©)

2021, 2017 2021, 2017 2021 and 2021, 2017 2021 and 2021, 2017 2021 and

and 2021and  2021- and 2017- 2021- and 2017- 2021- and 2017- 2021~
Variables 2014-2011 2017-2014 2017 2014-2011 2014 2017 2014-2011 2014 2017 2014-2011 2014 2017
Vietnam —0.118%* —0.135%%  —Q137%%  —(,130%* —0.162%  —0.167%%  —0.123%%* —0.134%  —0.166™*  —0.123%* —0.147%%%  —0.158***

(0.009) (0.011) (0.014) (0.011) (0.013) (0.017) (0.012) (0.016) (0.028) (0.009) (0.011) (0.014)
2014 0.076*** 0.0927%* 0.063%** 0.072%%*

(0.006) (0.008) (0.007) (0.007)
2017 0.124%%* 0.035%%* 0.178%%* 0.0627%* 0.231%%* 0.136%** 0.141%%* 0.049%%*

(0.006) (0.006) (0.007) (0.008) (0.009) (0.010) (0.006) (0.007)
2021 0.194%%* 0.102%%* 0.069%*  0.252%%* 0.128%F  0.063%* 0277+ 0.177%  0.0427%%  0.204%%* 0.105%**  0.054%*

(0.007) (0.007) (0.007) (0.008) (0.010) (0.009) (0.010) (0.012) (0.011) (0.007) (0.008) (0.007)
Observations 26,185 19,245 13,253 19,673 12,868 9218 15,244 8439 3447 25,050 18,245 13,253

Note: This table reports the determinants of financial inclusion using the logit model. In the (1), (2), (3), and (4) models, fintech is measured by fit, fit1, fit2, and fit3, respectively. The analysis is conducted for three
scenarios, 2021, 2017 and 2014-2011; 2021 and 2017-2014 and 2021-2017. The marginal effects of independent variables obtained from the Logit model are presented in the results.

*p < 0.01, ¥*p < 0.05, *p < 0.1; standard error in the brackets.

Source: Global Findex database 2011, 2014, 2017 and 2021.
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TABLE 6 Age threshold in the

Model 2021, 2017 and 2014-2011 2021 and 2017-2014 2021-2017

fit 44.789 44.598 45.229 models
fit1 40.832 32.727 31.751

fit2 44.314 41.034 29.749

fit3 45.056 45.731 45.506

Note: This table shows the age threshold in the periods of 2014, 2017 and 2021 compared with 2011; 2017

and 2021-2014 and 2021-2017.
Source: Calculate from Global Findex database 2011, 2014, 2017 and 2021.

of 29.75-45.73 in 2021, 2017 and 2014-2011; 2021 and
2017-2014 and 2021-2017 (the threshold is calculated
based on the method introduced by Lind &
Mehlum, 2010).

The age threshold for accessing bill payments (fitl)
and transfers (fit2) is gradually decreasing, which aligns
with the rapid digital transformation in ASEAN coun-
tries. The age threshold for receiving wages shows an
increase, which again is consistent with the trend of age-
ing population, the raising of the retirement age and the
payment of pensions via bank accounts (fit 3) (Table 6)."

Education and income both exert a positive impact on
financial inclusion. Accordingly, the level of financial
inclusion is higher for individuals with higher education
and income. This is likely because education increases
people's knowledge of financial services, and people with
higher incomes have more disposable income to save and
invest.

Financial exclusion could be explained by the lack
variables, which indicate that people may live too far
away from banking facilities, find the cost of them to be
too high, are missing necessary documentation, or lack
trust.

Interestingly, our study reveals that the accessibility
to financial services is equivalent for males and females
in the ASEAN region. This outcome challenges the pre-
vailing conclusions of numerous prior studies
(e.g., Ghosh & Vinod, 2017; Lotto, 2020) that have consis-
tently highlighted the disproportionate financial exclu-
sion of women attributed to factors, such as education
and wage discrimination. The apparent absence of such
gender-based differentials in financial access within the
ASEAN context contradicts prevailing narratives. Nota-
bly, ASEAN is portrayed as a commendable exemplar of
gender equality, a recognition corroborated by reports
from UNDP (2021), The ASEAN (2021) and references in
UNCDF (2023).

Table 7 presents the effects of interaction variables on
financial inclusion in ASEAN. The findings indicate that
fintech positively influences financial inclusion, benefit-
ing older individuals and those facing distance, cost, doc-
umentation or distrust constraints.

Over the examined period, Laos, Indonesia and
Vietnam consistently display lower levels of financial
inclusion compared with Cambodia, even when account-
ing for the impact of fintech. This unexpected finding
implies a potential inadequacy in technological infra-
structure and insufficient investment in fintech within
these countries, posing challenges to the widespread
adoption of such technologies. Loo (2019) underscores
the escalating importance of innovative banking
distribution models in Cambodia, including outsourced
or non-branch-based services. In contrast, state financial
institutions play a pivotal role in propelling financial
inclusion in Vietnam and Laos. The extensive involve-
ment of state institutions implies that non-state entities
require support to effectively collaborate with the state in
addressing the complexities associated with financial
inclusion. For example, Circular No. 01/2022/TT-NHNN
regulating the Governor of the State Bank of Vietnam to
consider approving or disapproving the establishment
and termination of operations of commercial banks.

Regarding delivering services through mobile plat-
forms, Cambodia and Laos exhibit the highest potential
for such services exerting a substantial impact. In
Indonesia, the country's archipelagic nature and socio-
cultural diversity have created limitations for financial
institutions. While fintech has been introduced to pro-
mote financial inclusion, many consumers still need help
understanding and accessing these new services (ADB
report, 2022).

We observe that older individuals in ASEAN coun-
tries who utilize fintech can experience improved access
to financial services. This is likely due to the user-friendly
and accessible design of fintech products and services tai-
lored to older adults. For instance, many fintech apps
incorporate voice-activation and simplified user inter-
faces that are easier for older adults to navigate. Fintech
also plays a crucial role in facilitating financial access for
individuals facing constraints. For example, individuals
who live far from banks or financial institutions can
leverage fintech for making payments or money transfers,
or to access loans. Additionally, fintech helps alleviate
the cost burden associated with accessing financial
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TABLE 7 The determinants of financial inclusion considering interaction variables.
@ ()]
2021, 2017 and 2021 and 2021, 2017 and 2021 and
Variables 2014-2011 2017-2014 2021-2017  2014-2011 2017-2014 2021-2017
fit*tage 0.00130*** 0.00119** 0.000 0.00118* (0.001) 0.000
(0.000) (0.001) (0.001) (0.001) (0.002) (0.002)
fit*Laos 0.0871%** 0.230%** 0.234%+ —0.117%** (0.046) (0.053)
(0.016) (0.022) (0.022) (0.031) (0.080) (0.078)
fit*Philippines =~ —0.0974*** —0.0543%** —0.0340* —0.032 -0.074 -0.079
0.017) (0.018) (0.020) (0.046) (0.054) (0.054)
fit 0.128%** 0.130%** 0.136%** 0.174%** 0.301%** 0.258%**
(0.017) (0.021) (0.024) (0.036) (0.079) (0.078)
lack —0.412%** —0.378*** —0.362%** —0.447*** —0.415%** —0.382%**
(0.006) (0.005) (0.006) (0.007) (0.007) (0.007)
age 0.00828*** 0.00802*** 0.00726*** 0.00545%** 0.00267** 0.002
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
age2 —9.25e-05%** —8.96e-05%** —8.03e- —6.67e-05%%* —4.08e-05%** —3.05e-
05 05%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
gen (0.006) (0.006) —0.00990*  0.001 0.005 (0.001)
(0.004) (0.005) (0.006) (0.005) (0.007) (0.008)
edu2 0.141%** 0.116™** 0.105%** 0.159%+* 0.121%** 0.122%**
(0.007) (0.007) (0.009) (0.008) (0.009) (0.011)
edu3 0.102%** 0.104%** 0.102%** 0.108*** 0.109%** 0.110%**
(0.005) (0.007) (0.008) (0.007) (0.008) (0.010)
inc 0.0631%** 0.0533%** 0.0419%** 0.0695%** 0.0617*** 0.0485%**
(0.004) (0.005) (0.006) (0.005) (0.006) (0.007)
Indo —0.123%*** —0.0939*+* —0.108*** —0.155%** —0.112%** —0.104***
(0.009) (0.011) (0.012) (0.012) (0.015) (0.016)
Laos —0.208*** —0.206*** —0.213%** —0.112%** —0.100*** —0.0922%**
(0.011) (0.013) (0.014) (0.014) (0.015) (0.015)
Malaysia 0.245%** 0.230%** 0.178*** 0.275%** 0.288%** 0.273%**
(0.009) (0.011) (0.014) (0.011) (0.014) (0.019)
Philippines 0.0248*** 0.0190* 0.013 0.0202* 0.0240* 0.016
(0.009) 0.011) (0.013) (0.011) (0.013) (0.016)
Thailand 0.250%** 0.225%** 0.211%** 0.259%** 0.228%** 0.224%**
(0.009) (0.010) (0.013) (0.010) (0.012) (0.015)
Vietnam —0.1171%** —0.128*** —0.129%** —0.137%** —0.161*** —0.165%**
(0.009) (0.011) 0.011) (0.013) (0.017)
2014 0.0812%** 0.0898***
(0.006) (0.008)
2017 0.130%** 0.0316™** 0.172%** 0.0620***
(0.006) (0.006) (0.007) (0.008)
2021 0.212%%* 0.112%%* 0.0824*** 0.243%** 0.129%** 0.0639***
(0.007) (0.007) (0.007) (0.008) (0.010) (0.009)

(Continues)
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TABLE 7 (Continued)
@) )
2021, 2017 and 2021 and 2021, 2017 and 2021 and
Variables 2014-2011 2017-2014 2021-2017 2014-2011 2017-2014 2021-2017
Observations 26,185 19,245 13,253 19,673 12,868 9218

Note: This table reports the determinants of financial inclusion using the logit model considering interaction variables. In the (1) and (2) models, fintech is
measured by fit and fit1, respectively. The analysis is conducted for three scenarios, 2021, 2017 and 2014-2011; 2021 and 2017-2014; and 2021-2017. The
marginal effects of independent variables obtained from the Logit model are presented in the results.

***p < 0.01, ¥*p < 0.05, *p < 0.1; standard error in the brackets.
Source: Global Findex database 2011, 2014, 2017 and 2021.

services. Given that access is also hindered by a lack of
necessary documentation and low levels of trust in tradi-
tional financial institutions, our findings underscore the
significant role of fintech as a catalyst for reducing finan-
cial exclusion within ASEAN. Fintech serves as a bridge,
closing the gap between those who can access financial
services and those who cannot. By enhancing the accessi-
bility, affordability and user-friendliness of financial ser-
vices, fintech can enhance the financial well-being of
individuals and communities across the region.

4.4 | Diagnostic test and robustness test
The abovementioned results are robust, as evidenced by
multiple diagnostic tests for multicollinearity and hetero-
skedasticity. No close linear relationship amongst the
variables is found in the model, even with age and age-
squared (Gujarati, 1995). Also, heteroskedasticity is
unlikely to appear in a logit model since the dependent
variable is binary (Davidson & MacKinnon, 1984). The
chi-square likelihood ratio test on the model's fitness and
ability to omit variables shows that the model is likely
to fit.

We re-ran the ASEAN-7 models for 2011, 2014, 2017
and 2021 as separate years; the results are consistent with
the aggregated data regressions. Financial inclusion mea-
sured separately by finl (used a mobile phone to pay
bills), fin2 (used a mobile phone to send money) and fin3
(used a mobile phone to receive money) also produce
consistent results. The interaction of fintech and other
explanatory variables were added to the model sequen-
tially, and the results are consistent for the different
models.

5 | CONCLUSION AND POLICY
RECOMMENDATIONS

We conclude with a discussion of how fintech offers
opportunities for impactful research on fintech and the

promise of building a financially inclusive society in
ASEAN. This study examines the evolving impact of fin-
tech on financial inclusion in ASEAN countries through-
out the period 2011-2021. The findings underscore a
progressive increase in the effects of fintech on financial
inclusion, demonstrating a positive and statistically sig-
nificant influence, with notable implications observed in
Malaysia, Thailand, Indonesia and the Philippines. These
effects are discernible across various fintech measures,
aligning with existing literature that underscores the piv-
otal role of fintech in stimulating financial inclusion, mit-
igating income inequality and supporting digital financial
inclusion initiatives (e.g., the UN 2030 Agenda for Sus-
tainable Development and the G20 High-Level Principles
for Digital Financial Inclusion).

This study provides a comprehensive understanding
of financial inclusion and the role of fintech in the rap-
idly evolving ASEAN region. By uncovering the intrica-
cies of financial exclusion through a sophisticated
database and examining the associated relationships, the
study offers valuable insights for the region to enhance
financial access. This, in turn, contributes to improve-
ments in economic growth, income inequality, and
human development. The commendable achievements of
ASEAN in fostering financial inclusion, particularly in
countries like Cambodia, and addressing gender dispar-
ities, are noteworthy. These findings carry significant pol-
icy implications for ASEAN nations.

At the country level, to advance financial inclusion
and align with the goals of the ASEAN 2025 Blueprint,
governments are urged to prioritize three key dimen-
sions: expedited adoption of fintech, fostering collabora-
tive initiatives amongst countries, and dedicated support
for fintech development, with a specific emphasis on
start-ups and SMEs. By integrating these recommenda-
tions into policymaking, governments can harness the
full potential of fintech to mitigate financial exclusion
across ASEAN, tailored to demographic nuances and the
specific needs of diverse populations, thereby advancing
the overarching financial inclusion objectives of the
ASEAN Economic Community. ASEAN countries should
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enhance collaborations and learn from each other in
their policies to stimulate financial inclusion. Particu-
larly, Central Banks in ASEAN should unify statistical
data according to form, measure and content within the
existing cooperation framework, to properly assess
the current state of financial inclusion and find common
solutions for the region, especially solutions related to
fintech.

At the individual level, data in the past 10 years
reveals that the development of fintech has been a driv-
ing force for financial inclusion in ASEAN. Fintech has
propelled Cambodia forward and has distinguished
Singapore from other countries. Therefore, managers and
financial service organizations need to design products
and services that align with different pathways appropri-
ate for the characteristics of each country, taking into
account people's diverse social and economic back-
grounds. Financial inclusion exhibits a sophisticated
interdependence with age, characterised by a U-shaped
pattern with a threshold identified at 29.75-45.73. Both
education and income exert a positive influence on finan-
cial inclusion. Contrary to prevailing research, this study
reveals gender parity in financial inclusion amongst
males and females in ASEAN, challenging the conven-
tional narrative of gender-based financial exclusion
rooted in educational and wage disparities. Moreover, the
results underscore the positive impact of fintech on finan-
cial inclusion, particularly benefiting older individuals
and those grappling with challenges related to distance,
cost, documentation or trust issues.
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ENDNOTES

"It must be noted that while smartphones are widely used else-
where in the world to improve access to financial products, this is
not the case in ASEAN (Andrianaivo & Kpodar, 2012).

il The analysis on the impact of fintech and constraints on financial
inclusion by age threshold is provided in Appendix II.
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APPENDIX I: The impact of fintech on financial
inclusion (logit model) in Singapore compared with
Cambodia.

This table reports the determinants of financial inclusion
using the logit model. In the (1), (2), (3) and (4) models, fin-
tech is measured by fit, fitl, fit2 and fit3, respectively. The

analysis is conducted for two scenarios, 2021 and 2017-2014
and 2021-2017. The marginal effects of independent variables
obtained from the Logit model are presented in the results.
*p < 0.01, **p < 0.05, *p < 0.1; standard error in the
brackets.
Source: Global Findex database 2011, 2014, 2017
and 2021.

@) 2 3) (C)
2021 and 2021- 2021 and 2021~ 2021 and 2021~ 2021 and 2021~
Variables 2017-2014 2017 2017-2014 2017 2017-2014 2017 2017-2014 2017
fit 0.147%%* 0.155%%  0.203% 0.235%  0,078%* 0.081%*  0.191%* 0.209%*
(0.011) (0.014) (0.043) (0.050) (0.018) (0.026) (0.015) (0.017)
lack —0.328%* —0.295%%  —(.250%* —0.287%F  —(0.228%* —0.286™*  —0.266™* —0.290%*
(0.008) (0.011) (0.011) (0.013) (0.015) (0.020) (0.010) (0.011)
age 0.002* —0.001 0.001 0.000 0.001 —0.005 0.001 0.000
(0.001) (0.001) (0.002) (0.002) (0.002) (0.003) (0.001) (0.001)
age2 0.000 3.72e- 0.000 0.000 0.000 6.55e-05*  2.11e-05* 3.47e-
05+ 05+
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
gen 0.005 —0.002 0.003 0.002 (0.005) (0.015) (0.001) (0.003)
(0.008) (0.010) (0.011) (0.013) (0.011) (0.019) (0.009) (0.010)
edu2 0.290%* 0.275%%  (0.314% 0.369%  0.137% 0.275%  0.199%** 0.257%%*
(0.013) (0.019) (0.023) (0.027) (0.015) (0.029) (0.014) (0.019)
edu3 0242 0.325%%  (0.318% 0.375%  0.189% 0.307%*  0.266%* 0.313%%*
(0.011) (0.016) (0.018) (0.021) (0.019) (0.028) (0.014) (0.016)
inc 0.005 0.019* 0.018 0.020 —0.002 0.005 0.014 0.019%*
(0.008) (0.010) (0.011) (0.013) (0.011) (0.018) (0.009) (0.010)
2014
2017 —0.032%% —0.306%** —0.140%* —0.219%**
(0.010) (0.030) (0.020) (0.018)
2021 0.03227%* 0.077%%  —0.246%** 0.063%*F  —0.085%** 0.0528%F  —(.147%* 0.070%*
(0.011) (0.010) (0.030) (0.013) (0.018) (0.019) (0.017) (0.010)
Observations 6598 4598 3540 3001 2145 1145 5598 4598
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APPENDIX II: The impact of fintech and and 2017-2014 and 2021-2017. The marginal effects
constraints on financial inclusion by age of independent variables obtained from the Logit
threshold (AT). model are presented in the results.

This table reports the determinants of financial inclu-
sion using the logit model. The analysis is conducted
for three scenarios, 2021, 2017 and 2014-2011; 2021

A: Fintech with different measures (fit)

AT <44.789 AT >44.789 AT <44.598 AT >44.598 AT <45.276 AT >45.276
Variables 2021, 2017 and 2014-2011 2021 and 20172014 2021-2017
fit*age 0.000 0.0034%%* 0.000 0.001 0.000 0.001
(0.001) (0.001) (0.001) (0.002) (0.001) (0.002)
fit*Laos 0.123%%* 0.036 0.235%%* 0.228%%* 0234 0.233%%*
(0.020) (0.029) (0.025) (0.040) (0.025) (0.041)
fit*Philippines —0.072%** —0.141% —0.042%* —0.058 —-0.031 —0.026
(0.019) (0.036) (0.020) (0.040) (0.023) (0.048)
fit 0.149%%* 0.024 0.160%** 0.127 0.159%* 0.111
(0.026) (0.069) (0.032) (0.101) (0.035) (0.119)
lack —0.401%+* —0.416% —0.369%* —0.379%** —0.356%"* —0.360%**
(0.007) (0.010) (0.006) (0.010) (0.007) (0.011)
age 0.0267%* (0.002) 0.0221%%* 0.000 0.0155%%* 0.004
(0.003) (0.004) (0.003) (0.005) (0.003) (0.006)
age2 0.000%** 0.000 0.000%** 0.000 0.000%** 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
gen —0.015% 0.014** —0.017%%* 0.019%* —0.021%% 0.016*
(0.005) (0.007) (0.006) (0.008) (0.007) (0.010)
edu2 0.131%%* 0.140% 0.109%** 0.119%%* 0.0984%%* 0.106***
(0.008) (0.012) (0.009) (0.013) (0.011) (0.017)
edu3 0.099%** 0.102+** 0.109%** 0.090%** 0.101%** 0.1027%*
(0.007) (0.009) (0.008) (0.011) (0.010) (0.015)
inc 0.0627+* 0.061%* 0.050%** 0.053%%* 0.040%* 0.040%+*
(0.005) (0.007) (0.006) (0.008) (0.007) (0.010)
Indo —0.128% —0.115%* —0.094%%* —0.089% —0.102%** —0.120%**
(0.012) (0.016) (0.014) (0.018) (0.015) (0.022)
Laos —0.231%** —0.175%* —0.220%* —0.185%** —0.222%% —0.198***
(0.014) (0.018) (0.017) (0.020) (0.017) (0.024)
Malaysia 0.239%+* 0.267% 0.222%% 0.251%%* 0.168*** 0.202%%*
(0.011) (0.016) (0.013) (0.020) (0.016) (0.026)
Philippines —0.002 0.079%* —0.006 0.0727%* —0.001 0.051%*
(0.011) (0.017) (0.013) (0.019) (0.015) (0.025)
Thailand 0.234%%* 0.282%% 0.193%** 0.266*** 0.175%* 0.250%%*

(0.012) (0.014) (0.014) (0.016) (0.017) (0.021)
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A: Fintech with different measures (fit)

WILEY_L =

AT <44.789 AT >44.789 AT <44.598 AT >44.598 AT <45.276 AT >45.276
Variables 2021, 2017 and 2014-2011 2021 and 2017-2014 2021-2017
Vietnam —0.072%** —0.160*** —0.079*** —0.194%** —0.076*** —0.227***
(0.011) (0.015) (0.013) (0.017) (0.016) (0.025)
2014 0.090%** 0.069***
(0.008) (0.010)
2017 0.133%** 0.123%** 0.024%** 0.038***
(0.007) (0.009) (0.008) (0.009)
2021 0.223%+* 0.203*** 0.117%%* 0.110%** 0.090*** 0.074%**
(0.009) (0.012) (0.009) (0.012) (0.009) (0.012)
Observations 16,259 9926 11,994 7251 8657 4596
B: Fintech with different measures (fitl)
AT <40.832 AT >40.832 AT <32.727 AT >32.727 AT <31.751 AT >31.751
Variables 2021, 2017 and 2014-2011 2021 and 2017-2014 2021-2017
fit*age 0.004** 0.003** 0.005 —0.002 0.003 —0.001
(0.002) (0.002) (0.007) (0.004) (0.008) (0.004)
fit*Laos —0.108*** —0.104** —0.039 —0.076 —0.012 —0.095
(0.040) (0.051) (0.133) (0.097) (0.128) (0.097)
fit*Philippines —0.030 —0.036 —0.171** 0.007 —0.174** 0.005
(0.056) (0.082) (0.084) (0.082) (0.081) (0.081)
fit 0.117** 0.000 0.210 0.318* 0.230 0.297*
(0.057) (0.096) (0.173) 0.177) (0.177) (0.175)
lack —0.434%%* —0.448*** —0.406™** —0.4171%** —0.385%** —0.374%**
(0.009) (0.011) (0.011) (0.009) (0.011) (0.009)
age 0.028%*+* —0.004 0.037%** 0.000 0.039** —0.001
(0.004) (0.004) (0.013) (0.003) (0.016) (0.003)
age2 0.000%*** 0.000 0.000%*** 0.000 0.000** 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
gen —0.009 0.014* —0.020* 0.016™** —0.020 0.008
(0.007) (0.008) (0.012) (0.008) (0.014) (0.009)
edu2 0.149%** 0.157%** 0.110%** 0.118%*** 0.115%** 0.115%**
(0.011) (0.012) (0.017) (0.012) (0.020) (0.014)
edu3 0.105%** 0.108*** 0.115%** 0.107*+* 0.098*+* 0.112%**
(0.009) (0.009) (0.017) (0.010) (0.020) (0.012)
inc 0.072%+* 0.065%+* 0.069*** 0.056*** 0.04 7%+ 0.048%***
(0.007) (0.008) (0.011) (0.008) (0.014) (0.009)
Indo —0.142%** —0.170%** —0.084%** —0.124%* —0.073%* —0.118%**
(0.016) (0.018) (0.027) (0.019) (0.028) (0.019)
Laos —0.116™** —0.117%** —0.101%** —0.101%** —0.087*** —0.095%**
(0.018) (0.020) (0.025) (0.018) (0.026) (0.018)
Malaysia 0.262%+* 0.300*** 0.277%%* 0.300%*** 0.270%*** 0.277%**
(0.014) (0.017) (0.023) (0.018) (0.033) (0.023)

(Continues)
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B: Fintech with different measures (fitl)
AT <40.832 AT >40.832 AT <32.727 AT >32.727 AT <31.751 AT >31.751
Variables 2021, 2017 and 2014-2011 2021 and 2017-2014 2021-2017
Philippines —0.009 0.060*** 0.005 0.037** 0.025 0.014
(0.015) (0.018) (0.022) (0.017) (0.026) (0.020)
Thailand 0.249%** 0.275%** 0.189%** 0.238%** 0.178*** 0.231%%*
(0.014) (0.014) (0.024) (0.014) (0.034) (0.017)
Vietnam —0.080%*** —0.179*** (0.034) —0.215%** —0.021 —0.224%**
(0.014) (0.016) (0.023) (0.016) (0.030) (0.021)
2014 0.107*** 0.070***
(0.011) (0.011)
2017 0.180%** 0.158*** 0.075%** 0.056%**
(0.010) (0.010) (0.015) (0.009)
2021 0.257%%* 0.229%** 0.159%** 0.121%** 0.069*** 0.064%**
(0.011) (0.012) (0.017) (0.011) (0.016) (0.010)
Observations 10,234 9439 3980 8888 2722 6496
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