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Abstract 

 

This study aimed to examine the influence of financial development and financial 

technology (fintech) on financial inclusion in G20 member countries. The study explored how 

traditional financial instruments, such as credit cards, debit cards, and ATMs, as well as fintech 

services, contribute to improving access to formal financial services. Additionally, the study 

analyzed the impact of economic conditions, particularly inflation, on cashless transactions, as 

an indicator of financial inclusion. Using a multi-year panel dataset covering G20 economies 

from 2012 to 2023, the research applied panel-data regression models with country and year 

fixed effects, controlling for macroeconomic variables such as inflation, market capitalization, 

and bank branch density. The results revealed that the use of credit cards and electronic 

payments is positively associated with enhanced financial inclusion. Conversely, the number 
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of ATMs shows a significant negative effect, indicating that the availability of traditional 

banking infrastructure encourages the continued use of cash, thereby hindering the adoption of 

cashless transactions. On the other hand, fintech, including e-money accounts, is found to have 

a highly significant influence on increasing cashless transactions, highlighting the critical role 

of financial technology in expanding access to formal financial systems. Furthermore, inflation 

has a significantly negative impact on financial inclusion, as high inflation reduces purchasing 

power and diminishes trust in formal financial systems. These findings underscore the 

importance of supporting fintech, reducing reliance on physical banking infrastructure, and 

maintaining stable macroeconomic policies to promote financial inclusion in G20 member 

countries. This study provides clear policy implications regarding the necessity of advancing 

digital financial services to achieve broader financial inclusion. 

 

Keywords: Financial Development, Financial Inclusion, Financial Technology (Fintech), G20 

Countries, Fintech 

 

INTRODUCTION 

 

In recent decades, the development of the financial sector has become a primary focus 

in global economic discourse, particularly concerning its role in driving economic growth and 

alleviating poverty. Financial development, which involves enhancing the quality and quantity 

of financial institutions and instruments, has often been linked to financial inclusion—efforts 

to ensure access to financial services for all segments of society. This study aims to explore the 

relationship between financial development and financial inclusion as well as the financial 

development and financial inclusion nexus. 

Financial development is often measured through indicators such as banking 

penetration, capital market depth, and the availability and diversity of financial products 

offered to the public. According to Levine (2005), mature financial development can reduce 

transaction and information costs, improve resource allocation, and support overall economic 

growth. Meanwhile, financial inclusion refers to broader access to affordable and secure 

financial services, which, as noted by Sarma and Pais (2011), can help reduce inequality and 

accelerate economic growth. Meanwhile, financial technology, encompassing all forms of 

innovation in how people transact and how companies deliver financial services, has emerged 

as a critical factor influencing the dynamics between financial development and financial 

inclusion. Fintech applications, such as mobile banking, digital payments, and blockchain 

technology, have the potential to transform the traditional financial landscape by providing 

faster, cheaper, and more accessible services to previously underserved segments of the 

population. 

Previous studies have shown that financial technology enhances financial inclusion by 

simplifying processes and reducing transaction costs, enabling more people, especially those 

in remote areas or without bank accounts, to access financial services (Demirgüç-Kunt et al., 

2018). In this context, fintech acts not only as a tool but also as a catalyst for transforming the 

financial sector. However, despite its potential, the penetration and effectiveness of fintech 

vary significantly across different economic and social contexts. For example, Ozili (2018) 

found that the effectiveness of fintech in promoting financial inclusion heavily depends on 

supportive regulations, adequate technological infrastructure, and the financial literacy levels 

of users. Therefore, it is essential to evaluate the role of fintech on financial inclusion, 

particularly to understand the conditions under which fintech can provide maximum 

contributions. 

Taking these aspects into account, this study seeks to address the following research 

questions: How does financial development associate with financial inclusion? Is the presence 
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of financial technology positively associated with financial inclusion? Furthermore, the 

research focuses on investigation within the G20 countries. Selecting G20 countries as the 

research setting for studying the impact of financial development and fintech on financial 

inclusion offers several advantages. First, the G20 represents more than 80% of global GDP 

and includes both advanced and developing economies, providing significant diversity in 

financial systems (IMF, 2020). This diversity enables a comprehensive analysis of how 

financial development and financial inclusion operate across different economic contexts. 

Second, these countries often have more complete and systematic financial data, which is 

crucial for quantitative research requiring consistent and reliable data (World Bank, 2019). 

Third, policy decisions made in G20 countries often serve as global benchmarks, making 

findings from these countries highly relevant to global policymaking (Bank for International 

Settlements, 2018). Lastly, as hubs of innovation, the G20 countries are at the forefront of 

developing and implementing fintech solutions, making them ideal settings for exploring the 

effects of technology on financial inclusion (Demirgüç-Kunt et al., 2018). By employing this 

approach, the study aims to generate insights that significantly contribute to economic literature 

and influence financial policy worldwide. 

This study makes three key contributions. First, it provides empirical evidence on the 

role of financial development and financial technology in fostering financial inclusion, 

emphasizing the traditional and non-traditional implications of financial development. Second, 

it introduces a novel perspective by employing a nontraditional approach, investigating 

financial development as indicated by the impact of financial technology on financial 

inclusion, thereby advancing the application of financial development theory in finance 

research. Finally, it offers actionable insights for enhancing the functionality as well as the 

effectiveness of financial development and financial technology on financial inclusion. A 

deeper understanding of this topic is expected to not only enrich the academic literature but 

also provide practical insights for policymakers and practitioners in the financial sector. This 

is crucial for optimizing strategies and policies that leverage financial technology to enhance 

financial inclusion, ultimately supporting various sustainable development goals, including 

poverty reduction and improving societal well-being. 

The remainder of this paper is organized as follows: Section 2 reviews the relevant 

literature and outlines the development of the research hypotheses. Section 3 details the 

research design, including data collection methods, variable measurements, and econometric 

modeling. Section 4 presents the empirical results and discussion along with their implications. 

Section 5 provides a summary of the findings, limitations, and the scope for future research. 

 

LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 

 

Financial Development Theory 

The theory of financial development emphasizes the critical role of evolving financial 

systems in driving economic growth and reducing borrowing and lending costs. It explores 

how financial intermediation, particularly within the banking sector, becomes more efficient 

as economies grow, with increased competition and specialization among banks lowering 

intermediation costs (Sussman et al., 1993; Tirole 1994). A study by Sussman et al. (1993) 

used a spatial model of monopolistic competition, highlighting the importance of "gross 

markups"—the difference between borrowing and lending rates—and how proximity between 

banks and firms improves credit accessibility and risk management. Empirical evidence shows 

that wealthier economies typically exhibit lower financial markups, reflecting more efficient 

systems. This underlines the significance of fostering competitive and efficient financial 

institutions to channel resources effectively, promoting economic development and providing 

actionable insights for policymakers (Sussman et al., 1993; Benchimol & Bozou, 2024). 
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Moreover, according to Bazhal (2016) financial development theory is also 

significantly associated with ideas developed by Joseph Schumpeter, an Austrian economist, 

in the early 20th century. Schumpeter argued that innovation is the primary driving force 

behind economic growth, and financial institutions play a crucial role in supporting this 

innovation by providing access to capital for entrepreneurs and companies seeking to 

implement new technologies or more efficient business processes (Ülgen, 2015). In his seminal 

work, The Theory of Economic Development, published in 1911, Schumpeter explained that 

financial development entails the establishment and utilization of financial institutions that can 

allocate resources to the most productive areas, which is essential for economic development. 

He emphasized that without an efficient financial system, entrepreneurs would struggle to 

obtain the necessary capital for innovation. According to Schumpeter, financial development 

is not only focused on economic growth but also on how financial institutions can contribute 

to financial inclusion by providing financial services to groups underserved by traditional 

financial systems (Bazhal, 2016). This includes innovations in financial services that extend 

their reach to broader segments of society, such as the introduction of financial technologies 

that simplify access to financial services (Ülgen, 2015). In contemporary literature, many 

economists have expanded and adapted Schumpeter's theory to further explain the relationship 

between financial development and economic growth. Researchers such as Levine (2005), 

Demirgüç-Kunt & Levine (2009) and Demirgüç-Kunt et al. (2018), have conducted empirical 

studies supporting the notion that financial development is positively correlated with economic 

growth and a more equitable distribution of wealth. 

 

Hypothesis Development 

 

The Relationship between Financial Development and Financial Inclusion 

The relationship between financial development and financial inclusion has been the 

subject of intensive analysis in economic literature, focusing primarily on how improvements 

in a country's financial system can expand access to financial services for all societal segments 

(Bist, 2017). Financial development, which involves enhancements in the availability and 

diversity of financial institutions and instruments, plays a crucial role in facilitating access to 

more inclusive financial services (Gizaw et al., 2024). Research by Sarma and Pais (2011) has 

highlighted that financial development can significantly enhance financial inclusion by 

extending outreach and reducing the costs of financial services, enabling more individuals and 

businesses to access essential financial resources (Sarma & Pais, 2011). The study of Guru and 

Yadav (2019) further investigated the relationship between financial development and 

economic growth in BRICS countries (Brazil, Russia, India, China, and South Africa) from 

1993 to 2014, using banking sector and stock market development indicators. Their findings 

revealed that indicators such as the size of financial intermediaries, credit-to-deposit ratio, 

domestic credit to the private sector, and the value of shares traded, significantly contribute to 

economic growth, while banking and stock market development are shown to be 

complementary in fostering growth. Moreover, the depth and efficiency of financial markets, 

measured through variables such as the credit-to-GDP ratio, have been found to have a positive 

relationship with financial inclusion. Beck, Demirgüç-Kunt, and Levine (2007) previously 

identified that deeper financial markets provide more opportunities and are more effective in 

allocating financial resources, directly supporting small enterprises and individual consumers 

in gaining access to financial services. 

Recent studies in the literature also show that advancements in financial technology 

(fintech) have revolutionized the relationship between financial development and financial 

inclusion. Technologies such as mobile banking, digital payments, and peer-to-peer lending 

platforms have created new pathways for financial inclusion by lowering barriers to accessing 
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financial services. According to the World Bank's Global Findex Database 2017, compiled by 

Demirgüç-Kunt et al. (2018), fintech usage has significantly contributed to reaching previously 

underserved groups, demonstrating the potential of fintech to strengthen the connection 

between financial development and financial inclusion (Demirgüç-Kunt et al., 2018). An 

empirical study by Elgharib (2024) also pointed out the impact of financial inclusion and 

financial development on financial stability in eight MENA countries. Utilizing panel data and 

indicators derived from the IMF and World Bank, their findings reveal that financial inclusion 

positively influences financial stability, with financial development acting as a moderating 

factor in strengthening this relationship. 

Additionally, supportive regulations that promote financial innovation are essential for 

advancing financial inclusion. Ozili (2018) emphasized that policies encouraging fintech 

innovation can provide an adequate framework for financial institutions to experiment with, 

and implement, new, more inclusive financial solutions, which in turn reinforces the 

relationship between financial development and financial inclusion. Consequently, financial 

development, supported by fintech innovation and progressive regulations, collectively plays 

a vital role in expanding financial inclusion. This leads to a deeper understanding that financial 

development not only enhances economic stability and efficiency but also actively promotes 

financial inclusion by integrating more individuals into the formal financial system. Based on 

the arguments above, the first hypothesis is formulated as follows. 

H1: Financial development is positively associated with financial inclusion. 

 

The Relationship between Financial Technology and Financial Inclusion 

Financial technology has accelerated the process of inclusion by delivering financial 

services to segments of the population previously unreachable by conventional banking 

systems. This creates a synergy between financial development and financial inclusion that is 

stronger and more inclusive. According to research by Demirgüç-Kunt et al. (2018), fintech 

enables more innovative and efficient financial services, such as mobile banking, peer-to-peer 

lending, and microfinance through digital platforms, all of which significantly reduce the cost 

and complexity of financial transactions. These findings suggest that fintech can effectively 

connect individuals who previously lacked access to financial services with the formal financial 

system, thereby expanding the reach of financial inclusion (Demirgüç-Kunt et al., 2018). 

Additionally, research by Ozili (2018) supports the view that financial technology can reduce 

traditional barriers to accessing financial services by providing alternative methods for 

transactions and savings, as well as assisting in improving personal financial management. This 

indicates that fintech not only facilitates financial inclusion but also supports its sustainability 

in the long term (Ozili, 2018). 

Financial inclusion has also been closely associated with poverty alleviation and plays 

a pivotal role in promoting financial stability through financial technology (Lal, 2018; Vuković 

et al., 2024). Research indicates that banks operating under Islamic principles are more resilient 

during financial crises and contribute significantly to maintaining financial stability (Ahamed 

& Mallick, 2019; Bourkhis & Nabi, 2013). Additionally, findings from Danisman and Tarazi 

(2020) have highlighted that financial inclusion positively influences banking stability, 

particularly through the use of digital accounts and payment systems. This effect is notably 

driven by individuals in rural areas, young people without access to traditional financial 

services, and the unemployed, as supported by the studies of Vo et al. (2021) and Ashoer et al., 

(2024), which noted that enhancing financial inclusion levels not only bolsters bank stability 

but also improves adaptability and resilience. 

Previous studies have also shown that the emergence of fintech has significantly 

expanded access to financial services, particularly for underserved populations, as noted by 

Girma and Huseynov (2024). Leveraging innovations such as mobile banking and digital 
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payments, fintech companies have been instrumental in addressing the needs of unbanked and 

underbanked communities, especially in developing regions (Rehman et al., 2024; Rouse et al., 

2023). In African economies, Chinoda and Mashamba (2021) explored the relationship 

between fintech, financial inclusion, and income inequality, concluding that fintech plays a 

crucial role in reducing income disparities by improving financial accessibility. Similarly, the 

success of mobile money platforms such as M-Pesa in Kenya, as highlighted by Suri and Jack 

(2016), demonstrates fintech's potential to advance financial inclusion, even in areas with 

limited traditional banking infrastructure. Research by Mothobi and Kebotsamang (2024) has 

also underscored the transformative impact of mobile banking in enhancing financial inclusion 

across Sub-Saharan Africa. Meanwhile, Jagtiani and Lemieux (2019) further emphasized how 

fintech enables the creation of tailored financial products, such as microfinance, peer-to-peer 

lending, and customized insurance solutions, specifically designed for marginalized groups. 

Additionally, Frost et al. (2019) highlighted how advancements in big data and AI improve 

credit accessibility through enhanced accuracy of risk assessments, thereby broadening the 

reach of credit services. Given the above discussion in the literature, fintech has emerged as a 

powerful catalyst for financial inclusion. This demonstrates how technology, when integrated 

with existing financial systems, can push the boundaries of what can be achieved in terms of 

financial inclusion. Referring to the above hypothesis development arguments, the second 

research hypothesis was formulated as follows. 

H2: Financial technology development is positively associated with financial inclusion.  

 

RESEARCH METHOD 

 

To explore the dynamic relationship between financial development, financial 

technology, and financial inclusion, the research design employed quantitative methods. This 

study utilized quantitative methods to collect and analyze numerical data with the aim of 

measuring the strength and direction of the relationships between the investigated variables. 

The study initially begins with descriptive statistics, subsequently followed by correlational 

analyses, panel regression analysis, and additional analysis, as a complementary robustness 

test. 

 

Population and Sampling Methods 

This study sought to identify relationships between financial development, financial 

inclusion, and financial technology, in G20 member countries. The G20 countries were chosen 

as the research setting due to several intrinsic factors related to the characteristics and global 

influence of this group. According to IMF (2020), the G20 countries comprise both advanced 

and emerging economies, collectively representing more than 80% of global gross domestic 

product (GDP). This indicates that the policies and economic developments in these countries 

will have significant and widespread impacts on the global economy. In this regard, the G20 

also offers a unique laboratory to explore the interactions between financial development, 

financial inclusion, and financial technology innovation (Basnayake et al., 2024). With their 

diversity in financial system maturity and financial market development, the G20 countries 

provide unique opportunities for researchers to observe how various innovations and 

regulations influence access to financial services. For instance, studies by the World Bank 

(2019) have shown that countries with more developed financial systems tend to have higher 

levels of financial inclusion, and the role of financial technology in this process cannot be 

overlooked. Demirgüç-Kunt et al. (2018) emphasized the importance of fintech in driving 

financial inclusion, especially in G20 countries where technology adoption is relatively high. 

Additionally, G20 countries tend to have more complete and organized financial data, which 

strongly supports quantitative research (OECD, 2021). This enables researchers to collect and 
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analyze data with high precision, ensuring reliable and statistically valid results (Basnayake et 

al., 2024). Furthermore, since the policies adopted by the G20 countries often serve as 

benchmarks for other nations, research findings focusing on this group can provide relevant 

and practical insights for global policymaking. 

 

Data collection 

Data were extracted wfrom the Global Financial Development Database (GFDD), the 

World Bank database, the Bankscope commercial banking database, and the Thomson Reuters 

EIKON database. Data collection targeted the G20 countries with an observation period from 

2012 to 2023. This timeframe was selected for several reasons: (i) The past decade has 

witnessed substantial advancements in financial technology (fintech). Since 2012, the fintech 

industry has rapidly evolved with the introduction of new technologies such as blockchain, 

mobile payments, and banking technologies. Studying the period from 2012 to 2023 allows 

researchers to capture data on how these innovations have been adopted and their impact on 

financial inclusion. (ii) The year 2012 also marked several years after the global financial crisis, 

during which many G20 countries implemented significant financial reforms. Observing this 

period provides insights into how changes in financial regulations and economic policies have 

influenced financial development and inclusion. (iii) During this period, many G20 countries 

experienced significant shifts in their economic structures, including changes in economic 

growth rates, investments in digital infrastructure, and technology adoption. Observing this 

timeframe enables an analysis of how these economic dynamics interact with financial 

inclusion. (iv) A longer and more recent period allows researchers to utilize more complete and 

relevant datasets, encompassing the latest technological developments and responses to the 

COVID-19 pandemic, which significantly impacted the digitization of financial services. (v) 

The end of the observation period includes the years of the COVID-19 pandemic, which 

accelerated digital transformation in many sectors, including the financial sector. Analyzing 

the period from 2012 to 2023 offers both historical and contemporary perspectives, enabling a 

more in-depth and representative study of the long-term impacts of financial development, 

financial inclusion, and the role of financial technology among G20 countries. This approach 

also helps in making better-informed predictions about future directions for policies and 

innovation in the financial sector. 

 

Operational Definitions and Variable Measurements 

To better understand the operationalization of each variable, this study also presents the 

definitions of variables, and their data sources as depicted in the following Table 1. 

 

Table 1. Operational Definitions of Research Variables 

No Variable Measures 

Variable Y (Financial inclusion)  

1 CASHLESS_TRAN : Retail cashless transactions per 100,000 adults 

Variable X (Financial development) 

2 DEB_CARD : Debit card (% age 15+) 

3 CRE_CARD : Credit card (% age 15+) 

4 ATM : ATMs per 100,000 adults 

5 E_PAY : Electronic payments used to make payments (% age 15+) 

Variable X (Financial technology) 

6 EMONEY_ACC : E-money accounts per 100,000 adults 

7 FINTECH_ACC : Financial institution account (% age 15+) 

Control variables 

8 INT : Real interest rate (%) 
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9 INF : Inflation, consumer prices (annual %) 

10 MCAP : Market capitalization of listed domestic companies (% of 

GDP) 

11 PLC : Listed domestic companies, total 

12 BANK_BRANCH : Commercial bank branches (per 100,000 adults) 

 

Regression Model 

A longitudinal panel data analysis was employed to empirically test the relationships 

among the variables of interest. As outlined in the research model, financial inclusion was 

conceptualized as the dependent variable, and financial development and financial technology 

as independent variables. Regarding technical procedures, financial inclusion was measured 

using several proxies, including Emoney_acc and Mobmon_tran. To measure financial 

development, six proxies were utilized, consisting of Bank_acc, Deb_card, Cre_card, ATM, 

E_pay, and Mob_trf. Meanwhile, to measure the financial technology variable, the number of 

accounts associated with fintech companies (Fintech_acc) and the credit disbursed by fintech 

companies (Fintech_cre) in each G20 member country was used. 

Additionally, to address potential endogeneity issues (e.g., eliminating bias from 

correlated variables), a panel data regression analysis was conducted using a set of country-

level control variables. In the panel data format, observations were grouped along the time 

dimension and/or individual dimension. This structure indicates that standard OLS is 

unsuitable for making proper inferences in longitudinal (panel) data and would yield 

misspecified statistical test outputs when any form of correlation occurs among the independent 

variables (Mertens et al., 2016). Therefore, the white test standard error correction was 

considered appropriate to address heteroskedasticity issues, where the size or value of the 

observed variables varies across units but not within the time dimension or cross-sectional 

dependency in the data. Consequently, the researcher employed a fixed-effects model at the 

country level. The regression model notation for each dependent variable was formulated as 

follows. 
 

CASHLESS_TRANi,t =  α + β1DEB_CARDi,t  +   β2CRE_CARDi,t + β3ATMi,t  +
β4EPAYi,t + β5EMONEY_ACCi,t  + β6FINTECH_ACCi,t+ β ∑ Controlsi,t +  γ ∑ Year +
γ ∑ Country +  ε (1) 

 

Moreover, to examine whether the relationship between debit/credit card usage and 

financial inclusion is non-linear due to fluctuations in the popularity of debit and credit cards 

in some countries, we also estimated extended models that included the squared terms of 

DEB_CARD and CRE_CARD. This specification allowed us to capture possible curvature 

effects, such as diminishing returns or threshold effects, in the association between card usage 

and cashless transactions. 

 

Variables 

 

Dependent variables 

The subscript i in the statistical notation represents information related to company i, 

while the subscript t indicates information about a variable in year t. As shown in the empirical 

notation above, the researcher proposed one statistical model. In this model, the dependent 

variable used was CASHLESS_TRAN. This variable was calculated by accumulating the 

number of retail cashless transactions per 1,000 adults. 
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Independent variables 

This study utilized six independent variables as proxies for measuring the concept of 

financial development. The first independent variable was DEB_CARD, calculated as the 

percentage of individuals aged 15 and above who own and use one or more debit cards. This 

variable indicates the prevalence of debit card use in daily transactions, reflecting financial 

inclusion and reliance on non-cash payment systems. The second independent variable was 

CRE_CARD, representing the percentage of individuals aged 15 and above who own and use 

one of more credit cards. This variable explores the extent to which consumer credit is available 

to individuals, serving as an indicator of the depth and sophistication of financial markets. The 

third independent variable was ATM, which represents the number of ATMs available per 

100,000 adults. This variable indicates the accessibility and ease of access to physical banking 

services, which are critical for reducing physical barriers to financial transactions and 

enhancing financial inclusion. The fourth independent variable was EPAY, calculated as the 

percentage of individuals aged 15 and above who use electronic payments. This variable 

reflects the level of adoption of electronic payment technologies and the ease of using digital 

financial services in daily life. The fifth independent variable was EMONEY_ACC, which 

measures the number of e-money users per 100,000 adults. The sixth and final independent 

variable was FINTECH_ACC, representing the percentage of individuals aged 15 and above 

who have accounts with financial institutions, which may include traditional banks or non-

bank financial institutions operated by fintech companies. These accounts can take traditional 

forms or be accessed through innovative digital platforms. 

 

Control variables 

In addition to the main independent variables, the issue of omitted variable bias was 

also considered, which could lead to inefficiency in the study's parameters. To address this, it 

was crucial to control for unobserved time-based characteristics at the country level, which 

might correlate with the explanatory variables in the proposed model. Previous studies have 

also recommended that the relationship between financial development and financial inclusion 

should be examined while controlling for certain country-level variables. To mitigate this issue, 

control variables that represent country-specific characteristics were also included, as 

suggested by the study of Nurazi & Usman, (2019). 

The first control variable was INT, the real interest rate, which measures the return on 

investments or loans after adjusting for inflation. It is an important indicator of the cost of 

borrowing money and the return on investments. In financial research, real interest rates can 

influence investment and savings decisions, as well as access to credit, all of which are crucial 

to the dynamics of financial development and inclusion. 

The second control variable, INF, represents the annual inflation rate, measured by 

changes in the consumer price index (CPI), reflecting changes in the price of goods and services 

purchased by households. High inflation rates can reduce purchasing power and impact the 

financial stability of individuals and businesses, which also affects financial inclusion. The 

third control variable, MCAP, represents the market capitalization of domestically listed 

companies, measuring the total value of shares issued by companies listed on the stock 

exchange as a percentage of GDP. This variable indicates the depth and size of the capital 

market in an economy, which can influence access to capital and economic growth. The fourth 

control variable, PLC, measures the total number of domestic companies listed on the stock 

exchange. This reflects the size and activity level of the domestic capital market. Larger and 

more active capital markets often provide greater opportunities for individuals and businesses 

to access funds through the stock market, affecting financial inclusion. The final control 

variable is Bank_branch, representing the number of commercial bank branches per 100,000 

adults. This indicates the accessibility of traditional banking services. The availability of bank 
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branches can affect how easily individuals and businesses can access financial services, which 

is essential for improving financial inclusion. 

 

Additional analysis 

Recognizing that endogeneity could potentially hinder the estimation of research 

outcomes, additional analyses were conducted to ensure the robustness of the main results. 

Two supplementary analyses, incorporating a lagged model (X i,t -1) of the independent 

variables were consequently designed. Specifically, a lagged model was applied using data 

from the preceding year. Imbens and Wooldridge (2009) have emphasized that independent 

variables from a prior time period (t-1) cannot be correlated with the error term in the current 

period (t0). Lagged independent variables are therefore considered exogenous and deemed 

relevant factors in explaining variations in the contemporary dependent variable (t0). The 

statistical notation of the lagged model as an alternative dependent variable is presented in 

regression models 3 and 4, as shown below. 

 
CASHLESS_TRANi,t =  α + β1DEB_CARDi,t−1  +   β2CRE_CARDi,t−1 + β3ATMi,t−1  +
β4E_PAYi,t−1+ β5EMONEY_ACCi,t−1  + β6FINTECH_ACCi,t−1+ β ∑ Controlsi,t−1 +  γ ∑ Year +
γ ∑ Country +  ε (2) 

 

CASHLESS_TRANi,t =  α + β1DEB_CARD_Δi,t  +   β2CRE_CARD_Δi,t + β3ATM_Δ
i,t

 +

β4EPAY_Δi,t+ β5EMONEY_ACC_Δ
i,t

  + β6FINTECH_ACC_Δ
i,t

+ β ∑ Controlsi,t +  γ ∑ Year +

γ ∑ Country +  ε (3) 

 

RESULT 

 

Descriptive statistics  

 

Table 2. The outcome of descriptive statistics analysis 
VARIABLE  count   mean   sd   p25   p50   p75   min   max  

CASHLESS_TRAN        227          66.225        130.329          14.607          14.607          14.607            7.271         730.256  

DEB_CARD        227          88.549          16.610          95.564          95.564          95.564          25.945           96.170  

CRE_CARD        227         49.073          12.993          52.580          52.580          52.580            2.439           77.074  

ATM        227       720.681     2,920.228          26.241          82.629        131.286          17.726    15,403.830  

EPAY        227         54.404          15.481          49.899          49.899          49.899          19.972           98.376  

EMONEY_ACC        227            7.672            2.250            8.370            8.370            8.370            0.069             8.370  

FINTECH_ACC        227          56.543          16.910          48.504          48.504          48.504          38.700           99.730  

INTEREST        227            4.060            5.901            1.848            1.848            3.937            0.126           33.832  

INF        227            3.173            3.196            0.706            2.069            4.517          (0.233)          16.332  

MCAP        227          74.779          67.856          23.661          51.853        105.077            8.389         310.835  

PLC        227     1,443.454     2,071.439        140.000        379.000     2,114.000          83.642    11,629.000  

BANK_BRANCH        227          17.881          11.286            8.340          14.730          25.420            5.976           50.810  

 

The descriptive analysis results indicate that the average number of retail cashless 

transactions is 66.23 per 100,000 adults, with substantial variation (standard deviation of 

130.33). Most regions exhibit low retail cashless transactions, with a median value around 

14.61, while the highest value reaches 730.26. The average debit card usage is 88.55%, 

indicating high penetration, with a median of approximately 95.56%. Credit card usage is 

lower, averaging 49.07%, with a standard deviation of 12.99 and a median of 52.58%. Some 

regions show very low credit card penetration, with a minimum value of only 2.44% and a 

maximum of 77.07%. 

For the number of ATMs per 100,000 adults, the average is recorded at 720.68, but 

there is substantial variation with a standard deviation of 2,920.23. Most regions have between 
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26 and 131 ATMs per 100,000 adults, with an exceptionally high maximum value of 15,403 

ATMs. The average electronic payment usage is 54.40%, with a median of approximately 

49.90%, while the number of e-money accounts per 100,000 adults is relatively low, averaging 

7.67 with minimal variation (standard deviation of 2.25). Most regions have e-money accounts 

close to 8.37. 

The average financial institution account ownership was found to be 56.54%, with a 

standard deviation of 16.91 and a median of around 48.50%. The real interest rate averaged 

4.06% but showed significant variation, with a maximum value reaching 33.83%. The average 

inflation rate was found to be 3.17%, with most regions having lower inflation, while the 

maximum reaches 16.33%. The average market capitalization was 74.78% of GDP, with wide 

dispersion, as some regions reach up to 310.84% of GDP. The number of domestic companies 

listed averaged 1,443.45, with a considerable standard deviation of 2,071.44. The median value 

suggests that most regions have between 140 and 2,114 domestic companies listed. The number 

of bank branches per 100,000 adults averaged 17.88, with a median of 14.73, while the 

maximum reaches 50.81 branches. These data illustrate significant disparities in banking 

infrastructure and access to financial services across the regions studied. 

 

Correlation analysis 

 

Table 3. Pearson correlation matrix outcomes  
No VARIABLE 1 2 3 4 5 6 7 8 9 10 11 12 VIF 

1 CASHLESS_TRAN 1             

2 DEB_CARD 0.044 1           2.45 

3 CRE_CARD 0.089 0.867*** 1          3.82 
4 ATM -0.054 -0.016 -0.112 1         1.76 

5 EPAY 0.064 0.180** 0.417*** -0.028 1        4.91 

6 EMONEY_ACC -0.017 0.140* 0.134* 0.069 0.125 1       1.55 

7 FINTECH_ACC 0.039 -0.282*** -0.009 -0.013 0.861*** 0.045 1      5.12 

8 INTEREST -0.01 -0.062 -0.091 -0.08 -0.131* -0.182** -0.086 1     1.34 

9 INF -0.157* -0.146* -0.136* -0.082 -0.126 -0.150* -0.072 0.214** 1    1.41 
10 MCAP 0.018 -0.025 0.001 0.194** 0.148* 0.093 0.158* -0.123 0.006 1   1.88 

11 PLC 0.027 0.023 0.096 -0.131* 0.103 -0.042 0.124 -0.131* -0.084 0.271*** 1  1.67 

12 BANK_BRANCH 0.146* 0.017 0.099 -0.179** 0.157* -0.041 0.152* 0.002 -0.153* -0.006 0.069 1 2.12 

Note: * denotes p<0.1, ** p<0.05, and *** p<0.01. 

 

Results of the correlation analyses conducted among the variables revealed several 

important findings. CASHLESS_TRAN (retail cashless transactions) exhibited a positive but 

insignificant correlation with most variables. However, there was a significant positive 

correlation shown between CASHLESS_TRAN and BANK_BRANCH (number of bank 

branches per 100,000 adults) with a coefficient of 0.146 (p<0.1), indicating that the existance 

of more bank branches is associated with higher rates of cashless transactions. Debit card usage 

(DEB_CARD) was also shown to have a positive and significant correlation with credit card 

usage (CRE_CARD) with a coefficient of 0.867 (p<0.01), suggesting that individuals who use 

debit cards are also more likely to use credit cards. However, there was a significant negative 

correlation between DEB_CARD and FINTECH_ACC (financial institution accounts) with a 

value of -0.282 (p<0.01), indicating an inverse relationship between debit card usage and 

financial institution accounts. 

Furthermore, CRE_CARD showed a significant positive correlation of 0.417 (p<0.01) 

with EPAY (electronic payments), indicating that credit card usage is associated with higher 

electronic payment usage. On the other hand, ATM had a significant negative correlation with 

BANK_BRANCH (-0.179 (p<0.05)), suggesting that higher availability of ATMs is associated 

with fewer bank branches. Meanwhile, EPAY had a highly significant positive correlation with 

FINTECH_ACC at 0.861 (p<0.01), indicating that higher electronic payment usage is 

associated with greater incidence of financial institution accounts. Additionally, results 
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revealed a significant negative correlation between EPAY and INTEREST (-0.131 (p<0.1)), 

indicating that higher interest rates are associated with lower usage of electronic payments. 

Real interest rates (INTEREST) were positively correlated with inflation (INF) with a 

value of 0.214 (p<0.05), but negatively correlated with several other variables including 

EMONEY_ACC and EPAY. Furthermore, inflation (INF) demonstrated a significant negative 

correlation with DEB_CARD, CRE_CARD, and BANK_BRANCH, indicating that higher 

inflation is associated with lower usage of debit cards, credit cards, and bank branches. Market 

capitalization (MCAP) was significantly and positively correlated with ATM (0.194 (p<0.05)) 

and BANK_BRANCH (0.157 (p<0.1)), suggesting that larger capital markets are associated 

with greater banking infrastructure. The number of domestic companies listed (PLC) was found 

to be positively correlated with MCAP at 0.271 (p<0.01), indicating a strong relationship 

between market capitalization and the number of listed companies.  

A Variance Inflation Factor (VIF) analysis was also conducted to evaluate the potential 

presence of multicollinearity among the independent variables in the regression model. As 

shown in Table 3, all VIF values fell well below the commonly accepted threshold of 10, 

indicating that multicollinearity is not a serious concern in this study. The highest VIF values 

observed were for FINTECH_ACC (5.12) and EPAY (4.91), consistent with the positive and 

relatively high correlation reported between these variables in the correlation matrix. While 

these values are the largest in the set, they remain comfortably within acceptable limits, 

suggesting that their inclusion does not distort the stability or interpretability of the regression 

coefficients. Other variables, including CRE_CARD (3.82) and DEB_CARD (2.45), displayed 

moderate VIF values, reflecting some correlation with other predictors, but far from 

problematic levels. The remaining predictors, including ATM (1.76), EMONEY_ACC (1.55), 

INT (1.34), and INF (1.41) exhibited low VIFs, further confirming that the explanatory 

variables were sufficiently independent of one another. 
 

Table 4. Panel regression outcome 
VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9)        

  
 

DEB_CARD 0.844 
     

  -2.554  
(1.641) 

     
  (-0.934) 

CRE_CARD 
 

1.150* 
    

  0.667   
(1.740) 

    
  (0.532) 

ATM 
  

-0.00524*** 
   

  -0.00503**    
(-2.932) 

   
  (-2.394) 

EPAY 
   

1.108* 
  

  2.508     
(1.950) 

  
  (1.370) 

EMONEY_ACC 
    

12.58*** 
 

  12.72***      
(2.884) 

 
  (2.926) 

FINTECH_ACC 
     

1.362*   -0.115       
(1.682)   (-0.0850) 

DEB_CARD2       -0.021   

       (-1.03)   

CRE_CARD2        -0.015  

        (-1.36)  

INTEREST 0.0499 0.0990 -0.265 0.133 0.646 0.0340 0.601 0.609 0.637  
(0.0672) (0.134) (-0.348) (0.177) (0.731) (0.0457) (0.64) (0.65) (0.680) 

INF -7.219*** -7.319*** -8.393*** -7.024*** -6.683*** -7.087*** -7.064*** -7.059*** -7.078***  
(-3.182) (-3.318) (-3.496) (-3.185) (-3.243) (-3.226) (-3.19) (-3.18) (-3.249) 

MCAP 0.0407 0.0418 0.0918 0.0277 0.0118 0.0260 0.026 0.026 0.0288  
(0.571) (0.588) (1.155) (0.388) (0.164) (0.361) (0.32) (0.32) (0.333) 

PLC -0.000710 -0.00120 -0.00218 -0.000804 0.000788 -0.00120 -0.00115 -0.00114 -0.00117  
(-0.302) (-0.516) (-0.903) (-0.342) (0.341) (-0.507) (-0.49) (-0.49) (-0.489) 

BANK_BRANCH -0.283 -0.393 -0.584 -0.400 -0.349 -0.386 -1.002 -1.005 -1.047  
(-0.361) (-0.492) (-0.704) (-0.504) (-0.439) (-0.477) (-1.18) (-1.18) (-1.211)        

  
 

Constant -0.0812 23.42 95.54*** 28.06 -10.83 18.25 88.521 87.412 100.7  
(-0.00138) (0.540) (2.818) (0.701) (-0.249) (0.396) (0.70) (0.69) (0.761) 
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Observations 227 227 227 227 227 227 227 227 227 

R-squared 0.312 0.316 0.318 0.318 0.341 0.316 0.369 0.368 0.368 

Adj R-squared 0.279 0.283 0.285 0.284 0.309 0.283 0.336 0.335 0.334 

Year FE YES YES YES YES YES YES YES YES YES 

Country FE YES YES YES YES YES YES YES YES YES 

SE Clustered YES YES YES YES YES YES YES YES YES 

Note: * denotes p<0.1, ** p<0.05, and *** p<0.01. 

 

Results of the regression analysis also show several key findings regarding the factors 

influencing CASHLESS_TRAN (retail cashless transactions). Debit card usage (DEB_CARD) 

did not consistently show a significant association with cashless transactions across all models. 

Although the coefficient was negative for Model (9) (-2.554), this relationship was not 

significant, preventing the conclusion that increased debit card usage leads to a decline in 

cashless transactions. Similarly, credit card usage (CRE_CARD) only showed a positive and 

significant association for Model (2) with a coefficient of 1.150 (p<0.1), but this effect became 

insignificant for Model (9). This indicates that while credit card usage might be associated with 

an increase in cashless transactions, the results are not consistent across models. 

A notable finding concerns the ATM variable, which showed a significant negative 

relationship with cashless transactions under Model (3) and Model (9), with coefficients of 

0.00524 (p<0.01) and -0.00503 (p<0.05) respectively, suggesting that increased availability of 

ATMs is associated with lower levels of cashless transaction. This implies that the convenience 

of accessing cash through ATMs might discourage people from switching to cashless 

transactions. For EPAY (electronic payments), a significant positive impact was observed 

under Model (4) with a coefficient of 1.108 (p<0.1), indicating that electronic payment usage 

contributes to higher levels of cashless transactions. However, for Model (9), this relationship 

became insignificant (coefficient 2.508), possibly indicating that other factors influence the 

strength of this relationship when additional variables are considered. 

One of the strongest and most consistent predictors was EMONEY_ACC (e-money 

accounts). Under both Model (5) and Model (9), this variable exhibited a highly significant 

impact on cashless transactions, with coefficients of 12.58 (p<0.01) and 12.72 (p<0.01). This 

underscores the importance of e-money accounts in driving cashless transactions in society. 

Conversely, inflation (INF) consistently showed a significant negative relationship across all 

models, with coefficients ranging from -7.219 (p<0.01) to -8.393 (p<0.01). This suggests that 

as inflation rises, cashless transactions tend to decline. The negative impact of inflation may 

indicate that economic instability or rising prices lead people to control their spending by 

relying on cash. 

Other variables, such as MCAP (market capitalization), PLC (number of listed 

companies), and BANK_BRANCH (number of bank branches), do not exhibit significant 

association with cashless transactions in any of the models. While some have negative 

coefficients, their effects are not statistically significant. Overall, these findings highlight that 

factors such as ATM availability, e-money accounts, and inflation are significantly associated 

with cashless transactions. Easy access to cash via ATMs tends to reduce cashless transactions, 

whereas an increase in e-money accounts strongly contributes to the growth of cashless 

transactions. Meanwhile, higher inflation suppresses the use of cashless transactions. 

Moreover, the results of the extended specification with quadratic terms in Table 4 show that 

the coefficients for both DEB_CARD² and CRE_CARD² -0.021 (p>0.05) from Model (7) and 

-0.015 (p>0.05) in Model (8) are statistically insignificant, indicating that the relationship 

between card usage and financial inclusion is adequately captured by a linear form. 
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Additional Analysis with Independent Lag Variables 
 

Table 5. Results of additional analysis with lagged independent variables 
VARIABLES (1) (2) (3) (4) (5) (6) (7) 

                

DEB_CAR-1 1.108**      -2.305 

 (1.980)      (-0.863) 

CRE_CARD-1  1.342*     0.572 

  (1.947)     (0.437) 

ATM-1   -0.00469**    -0.00459** 

   (-2.584)    (-2.153) 

EPAY-1    1.319**   2.479 

    (2.230)   (1.352) 

EMONEY_ACC-1     14.25***  14.24*** 

     (3.082)  (3.103) 

FINTECH_ACC-1      1.648** 0.0356 

      (1.975) (0.0252) 

INTEREST-1 0.0590 0.102 -0.263 0.146 0.717 0.0300 0.739 

 (0.0920) (0.159) (-0.401) (0.222) (1.233) (0.0463) (1.180) 

INF-1 -6.403*** -6.592*** -7.663*** -6.231*** -5.885*** -6.295*** -6.069*** 

 (-2.765) (-2.915) (-3.093) (-2.756) (-2.967) (-2.796) (-2.936) 

MCAP-1 0.0710 0.0730 0.119 0.0561 0.0392 0.0537 0.0497 

 (1.054) (1.096) (1.564) (0.837) (0.561) (0.795) (0.589) 

PLC-1 -0.000233 -0.000790 -0.00149 -0.000328 0.00149 -0.000809 -0.000396 

 (-0.103) (-0.352) (-0.633) (-0.144) (0.679) (-0.356) (-0.179) 

BANK_BRANCH-1 -0.221 -0.332 -0.440 -0.346 -0.275 -0.334 -0.969 

 (-0.291) (-0.428) (-0.539) (-0.451) (-0.344) (-0.425) (-1.129) 

Constant 85.48 124.5** 204.2*** 128.6** 87.51* 115.8* 174.5 

 (1.161) (2.110) (4.000) (2.274) (1.791) (1.876) (1.319)         
Observations 208 208 208 208 208 208 208 

R-squared 0.330 0.335 0.331 0.338 0.368 0.335 0.396 

Adj R-squared 0.296 0.301 0.297 0.304 0.334 0.300 0.353 

Year FE YES YES YES YES YES YES YES 

Country FE YES YES YES YES YES YES YES 

SE Clustered YES YES YES YES YES YES YES 

Note: * denotes p<0.1, ** p<0.05, and *** p<0.01. 

 

Regression analysis using lagged data from one year prior provided several important 

insights into the factors influencing retail cashless transactions (CASHLESS_TRAN). Debit 

card usage from the previous year (DEB_CARD-1) demonstrated a significant positive 

association through one model, indicating that it can contribute to higher cashless transactions. 

However, this relationship was not consistent across all models and became negative or 

insignificant in others. Similarly, credit card usage from the previous year (CRE_CARD-1) 

showed a significant positive association through one model but lost significance when 

additional variables were included, suggesting that its relationship with cashless transactions 

is contingent upon other factors. Interestingly, the availability of ATMs in the previous year 

(ATM-1) consistently exhibited a significant negative relationship with cashless transactions. 

This finding underscores the idea that easy access to cash through ATMs discourages 

individuals from adopting cashless payment methods. In contrast, electronic payment usage in 

the previous year (EPAY-1) initially showed a positive and significant effect on cashless 

transactions, suggesting that greater use of digital payment systems can drive cashless activity. 

However, this relationship weakens and becomes insignificant in more comprehensive models. 

One of the most robust findings concerns e-money accounts from the previous year 

(EMONEY_ACC-1), which consistently exhibited a strong positive relationship with cashless 

transactions across all models. This result highlights the pivotal role of e-money in facilitating 

the transition to cashless economies. Similarly, financial institution accounts from the previous 



Berto Usman, Kamaludin, Willy Abdillah 

100 

year (FINTECH_ACC-1) showed a significant positive impact under some models, reinforcing 

the importance of fintech in expanding access to digital financial services. However, this effect 

was not universally observed across all models, indicating variability in its influence. 

Macroeconomic variables also play a critical role. Inflation in the previous year (INF-1) 

emerged as a significant negative factor across all models, revealing that higher inflation correlates 

with a decline in cashless transactions. This suggests that economic instability and rising prices 

may lead individuals to favor cash transactions, possibly as a way to better control their spending. 

On the other hand, real interest rates from the previous year (INTEREST-1) did not exhibit any 

significant effects on cashless transactions, indicating a limited role for borrowing costs in 

influencing payment behaviors. Other variables, such as market capitalization (MCAP-1), the 

number of listed companies (PLC-1), and the number of bank branches (BANK_BRANCH-1), 

showed no significant effects on cashless transactions across the models, suggesting that these 

factors may have a more indirect or limited role in influencing payment preferences. In summary, 

the findings revealed that certain factor levels from the previous-year, such as the availability of e-

money accounts and inflation, significantly shape cashless transactions. E-money accounts 

consistently drive the adoption of cashless payments, while higher inflation acts as a barrier. 

Meanwhile, the role of debit/credit cards, ATMs, and fintech varies depending on the context, 

highlighting the complex interplay of financial and macroeconomic factors in driving cashless 

behavior. 
 

Additional Analysis with Change Variables (Delta) 
 

Table 6. Results of additional analysis using change variables (delta) 
VARIABLES (1) (2) (3) (4) (5) (6) (7) 

                

DEB_CARD_Δ 0.842      -2.551 

 (1.626)      (-0.932) 

CRE_CARD_Δ  1.153*     0.661 

  (1.726)     (0.518) 

ATM_Δ   -0.0056***    -0.00528** 

   (-2.860)    (-2.262) 

EPAY_Δ    1.110*   2.389 

    (1.938)   (1.321) 

EMONEY_ACC_Δ     14.77***  14.73*** 

     (2.942)  (2.939) 

FINTECH_ACC_Δ      1.374* -0.0371 

      (1.683) (-0.0278) 

INTEREST_Δ -0.504 -0.447 -0.825 -0.412 0.0655 -0.518 0.0560 

 (-0.686) (-0.610) (-1.082) (-0.549) (0.0801) (-0.700) (0.0630) 

INF_Δ -7.076*** -7.184*** -8.307*** -6.870*** -6.666*** -6.934*** -7.132*** 

 (-3.008) (-3.145) (-3.328) (-3.008) (-3.130) (-3.049) (-3.152) 

MCAP_Δ 0.0321 0.0331 0.0893 0.0185 0.00758 0.0165 0.0297 

 (0.440) (0.455) (1.074) (0.253) (0.101) (0.223) (0.322) 

PLC_Δ -0.000541 -0.00106 -0.00209 -0.000638 0.000668 -0.00106 -0.00137 

 (-0.218) (-0.431) (-0.821) (-0.256) (0.287) (-0.424) (-0.569) 

BANK_BRANCH_Δ -0.445 -0.571 -0.761 -0.581 -0.362 -0.565 -1.110 

 (-0.516) (-0.648) (-0.837) (-0.663) (-0.409) (-0.632) (-1.156) 

Constant 116.4 140.2** 209.7*** 145.2** 109.0** 135.1** 225.0* 

 (1.643) (2.403) (4.065) (2.587) (2.247) (2.229) (1.664)         
Observations 208 208 208 208 208 208 208 

R-squared 0.329 0.334 0.336 0.335 0.364 0.333 0.391 

Adj R-squared 0.296 0.300 0.303 0.302 0.333 0.299 0.352 

Year FE YES YES YES YES YES YES YES 

Country FE YES YES YES YES YES YES YES 

SE Clustered YES YES YES YES YES YES YES 

Note: * denotes p<0.1, ** p<0.05, and *** p<0.01. 
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Changes in debit card usage (DEB_CARD_Δ) showed a positive but insignificant 

coefficient for most models, including Model (1) with a coefficient of 0.842 and Model (7) 

with a negative coefficient of -2.551, which was also insignificant. This indicates that year-to-

year changes in debit card usage do not significantly impact changes in cashless transactions. 

Change in credit card usage (CRE_CARD_Δ) demonstrated a significant positive relationship 

for Model (2) with a coefficient of 1.153 (p<0.1), suggesting that increased credit card usage 

is associated with higher rates of cashless transactions. However, this relationship became 

insignificant for Model (7) (coefficient 0.661), indicating variability in its influence depending 

on the model used. 

Change in the number of ATMs (ATM_Δ) showed a significant negative relationship 

with changes in cashless transactions. Model (3) yielded a coefficient of -0.0056 (p<0.01), 

while Model (7), yielded a value of -0.00528 (p<0.05), suggesting that an increase in the 

number of ATMs is associated with a decrease in cashless transactions. This finding reinforces 

earlier conclusions that greater access to ATMs reduces the adoption of cashless transactions, 

as people may prefer cash when ATMs are more accessible. Changes in electronic payment 

usage (EPAY_Δ) exhibited a significant positive effect for Model (4) with a coefficient of 

1.110 (p<0.1), but this became insignificant for Model (7) (coefficient 2.389). This suggests 

that increases in electronic payment usage have the potential to enhance cashless transactions, 

although this relationship may vary depending on other factors. 

Changes in e-money accounts (EMONEY_ACC_Δ) consistently showed a highly 

significant positive effect across all models, with coefficients of 14.77 (p<0.01) for Model (5) 

and 14.73 (p<0.01) for Model (7). This underscores the strong relationship between increasing 

e-money accounts and the growth of cashless transactions, highlighting the critical role of e-

money in promoting cashless adoption. Change in financial institution accounts 

(FINTECH_ACC_Δ) displayed a significant positive effect through Model (6) with a 

coefficient of 1.374 (p<0.1), but this relationship became insignificant for Model (7) (-0.0371). 

This indicates that an increase in financial institution accounts can correlate with higher 

cashless transactions, though the relationship is not consistently significant. 

Change in real interest rates (INTEREST_Δ) did not exhibit any significant association 

with change in cashless transactions across all models. In contrast, change in inflation (INF_Δ) 

consistently showed a highly significant negative relationship, with coefficients ranging from 

-6.666 (p<0.01) to -8.307 (p<0.01). This indicates that rising inflation is associated with a 

decline in cashless transactions, reflecting the adverse impact of macroeconomic conditions on 

the adoption of cashless payments. Other variables, such as change in market capitalization 

(MCAP_Δ), change in the number of listed companies (PLC_Δ), and change in the number of 

bank branches (BANK_BRANCH_Δ), did not demonstrate significant relationships with 

change in cashless transactions across any models. Overall, the findings emphasize the 

importance of e-money accounts and electronic payments in driving cashless adoption, while 

increased ATM availability and inflation tend to hinder the growth of cashless transactions. 

 

DISCUSSION 

 

The findings of this study reveal several intriguing insights regarding the influence of 

financial development and the presence of financial technology on financial inclusion in G20 

member countries. These findings are highly relevant in the context of global financial 

technology advancements and efforts to expand public access to formal financial services. 

Based on the results of the regression analyses, several variables related to financial 

development, such as credit card usage, electronic payments, and e-money accounts, 

demonstrate a significant positive association with financial inclusion. Conversely, the number 

of ATMs and inflation demonstrate a significant negative relationship with the adoption of 



Berto Usman, Kamaludin, Willy Abdillah 

102 

cashless transactions. This discussion aims to place these findings within the context of relevant 

literature and explore their implications for financial policy in G20 member countries. 

First, regarding the relationship between financial development and financial inclusion, 

financial development through the use of digital payment instruments, such as credit cards and 

electronic payments, has been shown to promote financial inclusion. The findings of this study 

reinforce the conclusions of Demirgüç-Kunt et al. (2018), which highlighted that access to 

cashless and digital payment tools can expand public participation in formal financial systems. 

In the context of the G20 countries, the use of credit cards as a payment tool has increased 

alongside the adoption of digital payment technologies. This study demonstrates that credit 

card usage positively impacts financial inclusion, with increased credit card usage associated 

with higher rates of cashless transactions. 

Conversely, the finding that the number of ATMs negatively impacts financial 

inclusion underscores the importance of balancing physical and digital infrastructure to 

enhance financial inclusion. This finding aligns with literature suggesting that greater ATM 

availability encourages more frequent use of cash, thereby hindering the adoption of cashless 

transactions and digital financial services (Gomber et al., 2017). According to Allen et al. 

(2016), traditional banking services that rely heavily on physical infrastructure, such as ATMs 

and bank branches, tend to slow the transition to digital financial services. This is particularly 

relevant in countries with widespread ATM access, where people may still prefer to use cash 

rather than digital financial services. Additionally, electronic payments have showed 

significant results in improving financial inclusion. Electronic payments are considered one of 

the most effective tools for providing broader and more inclusive access to formal financial 

services, especially for the unbanked population (Elgharib, 2024). In developing countries, 

including some G20 nations, electronic payments offer greater opportunities for previously 

unbanked populations to participate in the formal financial ecosystem. 

Second, regarding the the role of financial technology in enhancing financial inclusion, 

financial technology (fintech) has emerged as a critical catalyst for enhancing financial 

inclusion globally, including in G20 countries. In this study, the variables of e-money accounts 

and fintech demonstrated a significant positive influence on financial inclusion. This finding 

aligns with the growing body of literature on the role of fintech in expanding access to financial 

services for underserved populations. Haddad and Hornuf (2019) emphasized that fintech 

creates new opportunities to provide more affordable, faster, and easily accessible financial 

services to the broader public. E-money accounts, as one of fintech’s innovations, have been 

shown to significantly improve financial inclusion. This finding is supported by literature 

indicating that e-money services enable individuals, especially those without bank accounts, to 

participate in digital financial transactions without relying on traditional banking infrastructure 

(Beck et al., 2015). Fintech also addresses geographical and economic barriers that have 

historically limited access to formal financial services. According to Sahay et al. (2020), fintech 

can play a pivotal role in tackling economic inequities and accelerating financial inclusion, 

particularly in developing countries where traditional banking infrastructure is often 

inadequate. 

Beyond e-money accounts, other fintech innovations such as peer-to-peer lending, 

mobile banking, and blockchain have created new avenues for accessing financial services. 

These innovations help reduce transaction costs, enhance transparency, and accelerate access 

to financial services (Arner et al., 2016). In G20 countries, fintech plays a vital role in 

advancing financial inclusion agendas by providing more inclusive and responsive digital 

financial solutions tailored to the needs of a broader population. 

Apart from that, high inflation as one of the macroeconomics factors, has a significantly 

negative impact on financial inclusion, as evidenced by the findings of this study. The 

detrimental effects of inflation on financial inclusion have also been highlighted in previous 
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literature. According to Beck et al. (2011), high inflation tends to erode the purchasing power 

of individuals, which in turn affects their ability to participate in the formal financial system. 

High inflation is often accompanied by economic instability, which undermines public trust in 

the banking system and encourages reliance on cash rather than digital financial services. This 

study points the importance of stable macroeconomic policies in supporting the growth of 

financial inclusion. Stable fiscal and monetary policies can help control inflation and foster 

public confidence in formal financial services, including cashless transactions. In the context 

of the G20 countries, maintaining economic stability and low inflation should be a priority for 

governments and financial institutions to ensure the success of initiatives aimed at enhancing 

financial inclusion. 

 

Theoretical Implications 

The findings of this study also contribute to theoretical debates on financial 

development and financial inclusion. First, the negative association between ATM availability 

and financial inclusion reinforces theories that emphasize the substitutive relationship between 

traditional banking infrastructure and digital financial services. This suggests that financial 

development cannot be understood solely through physical access to banks, but must also 

account for the transition toward digital platforms. Second, the strong positive role of e-money 

accounts and electronic payments provides empirical support for innovation-driven financial 

development theories, particularly those rooted in Schumpeterian perspectives on the role of 

technology in driving economic and social transformation. These results extend financial 

development theory by underscoring the importance of nontraditional digital channels in 

facilitating inclusive financial systems. 

Moreover, the consistent negative effect of inflation on financial inclusion highlights 

the interaction between macroeconomic stability and financial development theories, 

suggesting that institutional and policy contexts remain critical for understanding financial 

inclusion outcomes. Finally, by demonstrating the complementary but sometimes conflicting 

roles of traditional financial instruments (e.g., debit/credit cards, ATMs) and fintech solutions 

(e.g., e-money), the study advances the theoretical understanding of how financial development 

operates in hybrid systems where old and new infrastructures coexist. 

 

Policy Implications 

The findings of this study hold several key implications for financial policy in G20 

member countries. First, governments and financial regulators should continue to support the 

development of fintech and digital financial services ecosystem to enhance financial inclusion. 

With an increasing number of people transitioning to digital financial services, regulators must 

ensure that the infrastructure supporting electronic payments and e-money is accessible to 

everyone, including those in remote areas. Second, policies promoting cashless transactions 

and reducing dependency on cash should be prioritized. While ATMs remain vital for cash 

access, this study highlights that excessive reliance on ATMs may hinder the adoption of 

cashless transactions. Therefore, balanced policies are necessary to ensure that digital and 

physical financial infrastructures complement each other in advancing financial inclusion. 

Third, policies aimed at maintaining economic stability and controlling inflation are crucial to 

fostering the growth of financial inclusion. High inflation can reduce the public's incentive to 

use formal financial services. Hence, governments must maintain macroeconomic stability 

through appropriate monetary policies to encourage greater trust and participation in formal 

financial systems. 

 

Limitation and Future Research 

While this study provides important insights into the relationship between financial 
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development, financial technology, and financial inclusion in the G20 countries, several 

limitations should be acknowledged. First, the analysis is based on secondary macroeconomic 

data, which may not fully capture household-level or firm-level variations in financial 

behavior. Future studies could complement this approach with micro-level survey data to 

provide a more granular understanding of financial inclusion dynamics. Second, the focus on 

G20 economies, while valuable due to their global influence, limits the generalizability of the 

findings to lower-income countries with different institutional and technological contexts. 

Future research could extend the analysis to a broader set of developing economies to assess 

whether similar patterns hold. Third, the study relies on proxies such as debit/credit card usage, 

ATM density, and e-money accounts, which, although widely used, may not fully reflect the 

multidimensional nature of financial inclusion. Future research could explore alternative or 

composite indices that account for the accessibility, affordability, and quality of financial 

services. Finally, the study employed a panel regression framework, which, despite controlling 

for fixed effects, cannot fully eliminate potential endogeneity or unobserved heterogeneity. 

Future research might apply advanced econometric methods, such as dynamic panel models or 

instrumental variable approaches, to further strengthen causal inferences. 

 

CONCLUSION 

 

The findings of this study offer key insights into the dynamics of financial development 

and financial inclusion, particularly within the context of the G20 member countries. The first 

research question explored the relationship between financial development and financial 

inclusion. The analysis revealed that financial development, measured through variables such 

as credit card usage, debit card usage, ATMs, and electronic payments, has a mixed impact on 

financial inclusion, as represented by cashless transactions (CASHLESS_TRAN). Credit card 

usage demonstrated a positive and significant relationship in certain models, suggesting that as 

people increasingly use credit cards, financial inclusion improves. Conversely, the availability 

of ATMs was found to have a negative impact, indicating that greater access to cash through 

ATMs may discourage the shift toward cashless transactions, thereby limiting financial 

inclusion. On the other hand, electronic payments and e-money accounts consistently exhibited 

a significant positive effect, highlighting that digital payment services contribute significantly 

to enhancing financial inclusion in the countries studied. 

The second research question focused on the relationship between financial technology 

(fintech) and financial inclusion. The study found that fintech, represented by variables such 

as financial institution accounts (FINTECH_ACC) and e-money accounts (EMONEY_ACC), 

plays a critical role in expanding financial inclusion. E-money accounts, in particular, had a 

highly significant impact on increasing cashless transactions, underlining the transformative 

role of fintech in enabling broader participation in formal financial systems. These results 

strongly support the hypothesis that innovations in financial technology encourage more people 

to engage with the formal financial sector.  

Given the aforementioned conclusion, this study underscores that financial 

development through digital services, such as electronic payments and fintech innovations, has 

a profound and positive relationship with financial inclusion. However, reliance on traditional 

banking infrastructure, such as ATMs, may hinder the transition to a more inclusive financial 

system. These findings highlight the need for balanced development of financial services, 

combining the strengths of digital innovations with strategic management of traditional 

infrastructure, to foster greater financial inclusion across the G20 nations. 

This study acknowledges that G20 countries vary substantially in their level of 

technological advancement, which could influence the relationship between financial 

development, financial technology, and financial inclusion. A formal classification of countries 
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using measures such as the OECD Digital Readiness Scores or the ITU ICT Development 

Index could enable a more nuanced sub-group comparative analysis. However, given the 

relatively small sample size of the G20 panel (n = 20 countries), further splitting the sample 

would substantially reduce statistical power and potentially compromise the robustness of the 

panel estimations. Future research could address this limitation by incorporating larger cross-

country datasets or multi-year pooled panels, allowing for the grouping of countries by 

technological readiness while retaining sufficient statistical power. 
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