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Abstract 

The relationship between financial innovation and financial inclusion remains an underexplored area in economic research, 

despite ongoing debates about the interconnectedness of these two critical factors. Financial innovation, characterized by the 

development and adoption of new financial products, services, and technologies, has the potential to significantly enhance 

financial inclusion by improving access, affordability, and convenience of financial services. However, empirical evidence on 

how these innovations directly influence the extent and quality of financial inclusion across different economies, particularly 

among the G20 countries, is limited. This study examines the relationship between financial innovation and financial inclusion 

within the context of G20 countries. To attain the objective, the paper constructs a Financial Inclusion Index (FII) to provide a 

comprehensive view of financial inclusion. Similarly, the Financial Innovation is measured using a financial innovation index 

computed by means of internet accessibility and mobile accessibility by following PCA method. In pursuit of the study's goals, it 

utilizes secondary data spanning from 2014 to 2022, which was obtained from the World Bank and the IMF Financial Access 

Survey (FAS). The findings reveal a significant relationship between financial inclusion and innovation among the G20 nations. 

The result also reveals that financial innovation positively impacts financial inclusion. However, the findings are limited to 

examining the nexus between financial inclusion and financial innovation within selected G20 countries. As an original 

contribution to the field, this research encompasses various dimensions that previous authors have considered. This study 

addresses this gap by examining the empirical nexus between financial innovation and financial inclusion, aiming to provide 

insights into how technological advancements shape financial accessibility and inclusion outcomes in diverse economic 

contexts. 
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1. Introduction 

The financial ecosystem of a nation plays a pivotal role in 

its economic development. It provides a payment mechanism 

that promotes trade and business. A dynamic financial system 

encompasses a variety of financial instruments, efficient 

institutions, and a broad array of financial services that are 

closely integrated with the economy [40] More specifically, a 

well-functioning financial system continuously adapts and 

evolves, spreading innovative financial assets and offering 
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innovative solutions and services to the population. Thus, a 

country's economic and financial development is immensely 

motivated by rapid innovation, particularly the financial 

innovation in the system [40]. Previous study reported that 

human development and financial inclusion move in the same 

direction [58]. Financial innovation is vital for economic 

development as it improves financial accessibility, simplifies 

financial transactions in international trade, and boosts 

financial efficiency. Like other innovations, financial 

innovation involves continually incorporating changes within 

the financial sector by enhancing and diversifying financial 

products and services [9]. It primarily involves the 

development of novel financial products, augmented 

procedures, and well-organized systems within the financial 

sector to meet stakeholders' emerging needs [64]. Financial 

innovation is often considered the "engine" that drives a 

financial system toward achieving the goal of a "real 

economy" [38]. Incorporating innovative financial resources 

and infrastructure within the financial system enhances the 

effectiveness of financial services and the growth of capital 

markets, significantly contributing to economic growth [40]. 

At a macroeconomic level, financial innovation enhances 

liquidity and improves the allocation of capital, which is 

essential for economic growth and stability [38, 39]. Financial 

innovation promotes economic growth by enabling the 

mobilization of investment, efficient financial intermediation, 

capital accumulation, and improved overall efficacy within 

financial institutions. Financial innovation is a key catalyst for 

financial development [32]. Furthermore, financial innovation 

is imperative in improving financial inclusion and 

accessibility. The advent of digital finance and fintech offers 

several opportunities to reach underbanked populations and 

integrate them into the formal financial ecosystem [10]. 

Digital payment systems, mobile access, and Internet 

connectivity are crucial for improving financial inclusion in 

developing economies. Increased Internet access enables 

digital platforms like fintech apps, online banking, and mobile 

wallets, reducing financial barriers for marginalized groups in 

remote areas. Mobile access facilitates seamless financial 

transactions and offers a range of services. These 

advancements have spurred innovative solutions such as 

mobile banking and peer-to-peer lending, lowering 

transaction costs, enhancing transparency, and broadening 

economic participation. Consequently, mobile and Internet 

accessibility has accelerated financial inclusion and 

innovation, fostering a more equitable global financial 

ecosystem. 

Considering the relative significance of innovation in the 

financial system, several international organizations, 

including G20 members, have taken steps to foster an 

enabling environment for the development of financial 

innovation while mitigating potential risks. In the G20 context, 

adopting innovative financial instruments can help manage 

and alleviate the risks associated with global financial 

integration [61]. The G20 has underscored the need for 

innovative financial instruments and mechanisms to 

channelize private capital towards sustainable investments. 

Such investment includes the development of green bonds, 

environmental impact bonds, and other innovative financial 

products that align with the United Nations Sustainable 

Development Goals (SDGs) [55]. Such environmentally 

responsive activity aligns with the G20's strategic action plan 

for Sustainable Development, underscoring innovative 

financial solutions' pivotal role in elevating sustainable 

growth [65]. 

Recently, financial inclusion has captured significant 

attention from policymakers, researchers, central banks, and 

financial institutions due to its pivotal role in improving the 

global financial sector [19]. The World Bank's Universal 

Financial Access initiative underscores financial inclusion as 

a cornerstone for poverty reduction and inclusive economic 

growth. Financial inclusion accelerates economic 

development by facilitating efficient resource allocation, 

improving financial efficacy, minimizing financing costs, 

reducing information costs for loans and advances, and 

enhancing institutional efficiency in fund management [59]. 

Financial inclusion means providing affordable, accessible 

financial products to those previously excluded [31]. Included 

individuals enjoy benefits like smoother transactions, 

business growth from external financing, and savings security. 

It integrates the unbanked into the formal financial system 

through various services and investment opportunities. To 

draw people into this system, financial institutions must 

broaden their offerings, adopting innovative financial 

instruments and improving operational efficiency and 

payment methods. Thus, institutions continuously seek to 

enhance services and meet the diverse needs of society.[64] 

highlights that financial innovation involves introducing and 

promoting new financial tools, technologies, and 

markets. Prior studies have documented a strong association 

between financial innovation and economic growth [12, 

50-53]. Most of the existing studies specifically focused on 

examining the impact of financial innovation on economic 

growth [21, 40, 52] and the influence of financial innovation 

and institutional quality on financial development [3]. These 

studies have primarily been conducted in South Asia and 

Sub-Saharan Africa. However, an extensive review of the 

financial innovation related studies reveals that there exists a 

limited studies on the nexus between financial innovation and 

financial inclusion, especially in the G20 context. The G20, 

with its diverse mix of developed and emerging economies, 

offers a unique and valuable setting for such research. 

Findings derived from such a study are likely more 

comprehensive and realistic. Moreover, the survey of 

pertinent studies has indicated that the literature on the 

identified research problem is likely scant, and the present 

study would attempt to replenish the gap based on empirical 

evidence. 

The present study on the nexus between financial 

innovation and financial inclusion within G20 countries is 
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motivated by several factors. Studies suggested that financial 

innovation can bridge the gap between the unbanked and 

underbanked populations [10, 52]. Financial innovations, 

such as mobile money platforms and digital banking solutions, 

have the potential to minimize geographical barriers and bring 

affordable financial services to remote and underserved 

populations [10]. Despite the continuous effort to promote 

financial inclusion, it has been observed that 1.7 billion adults 

globally remain unbanked. Moreover, more than a billion 

individuals in South Africa who are members of the African 

Union under G20 lack access to formal financial services [67]. 

A similar picture is reflected in Asia, where over a billion 

people in this region also lack such access, a situation 

emphasized in the World Bank's recent blogs. Therefore, 

focusing specifically on the G20 countries is strategically 

significant, as it offers an optimal context for a comprehensive 

analysis of essential dynamics. Moreover, the G20 forum 

encompasses diverse economies, from developed to emerging, 

allowing a broad and enlightening analysis. Several other 

factors drive the decision to focus specifically on G20 

countries: Firstly, the G20 members collectively represent 

around 85% of global GDP, over 75% of world trade, and 

encompass about two-thirds of the world's population. 

Secondly, their collaborative efforts, represented by 

initiatives like the Global Partnership for Financial Inclusion 

[25], underscore their pivotal role in enhancing access to 

financial services. Thirdly, their combined leadership in 

adopting digital financial technologies presents a valuable 

perspective on innovative approaches to financial inclusion [5, 

25]. Fourthly, the G20 country's strategic intention for 

developing and investing in sustainable projects, such as 

green bonds and environmental impact bonds, underscores 

their pivotal role in elevating sustainable growth [69]. Finally, 

secondary data related to financial innovation and financial 

inclusion are available in the World Bank and International 

Monetary Fund (IMF) from 2014, making it more feasible to 

conduct comprehensive research and analysis. 

The study is novel in many ways. First, it enhances the 

debate on the link between financial innovation and inclusion 

in diverse economies. Second, it uniquely focuses on G20 

countries, marking the first empirical investigation into their 

relationship. Third, rather than analyzing a single country, this 

research employs an innovative methodology using data from 

G20 countries from 2014 to 2022. Finally, its findings aim to 

provide critical insights into the relationship between 

financial innovation and inclusion, serving as a resource for 

policymakers, regulators, and academics. This study explores 

the connection between financial innovation and inclusion in 

the G20 context. 

The subsequent sections of the study have been framed as 

follows: Section 2 presents the literature review related to the 

topic. Section 3 describes the research methodology. Section 

4 outlines the empirical results and discussions. Section 5 

provides the conclusion and policy implications. 

2. Literature Review 

2.1. Concept and Measurement of Financial 

Inclusion 

Financial inclusion has been defined in several ways 

across different studies, but all have identical information 

content in terms of conclusion [46]. It focuses on making 

financial services accessible and affordable for everyone, 

particularly those less privileged. The World Bank (2014) 

defined financial inclusion as the proportion of households 

and businesses that use banking and financial services, 

which reflects the penetration level of financial services 

among the general population and the business sector. [56] 

documented that financial inclusion incorporates the access, 

usage, and delivery of the right financial services at a 

reasonable cost to the marginalized segment of society. This 

broader perspective identifies the multifarious nature of 

financial inclusion. Financial inclusion ensures timely and 

adequate access to financial services at affordable cost, 

especially for marginalized communities [11]. 

Sarma defined financial inclusion as a multidimensional 

concept encompassing accessibility, availability, and usage of 

financial services [57]. Based on the above parameter, Sarma 

developed a model for the computation of the financial 

inclusion index [57]. A string of literature argued that this 

model is mathematically sound and comparable across 

different countries over time. Similarly, [17] developed a 

financial inclusion index by assessing three sub-indices 

related to usage, access, and barriers through a two-stage 

principal component analysis to determine dimension weights. 

Several researchers, including [18] and [36], have developed 

different indices based on different financial dimensions and 

methodologies. 

2.2. Concept of Financial Innovation 

Financial innovation is a foundation stone of financial 

sector development and a crucial driver of economic activities. 

This is because innovations enhance savings, capital 

accumulation, and productivity, which in turn stimulate 

economic growth [21]. Financial innovation represents 

developing new financial products, enhancing existing 

processes, and implementing efficient systems within the 

financial sector to address participants' evolving needs [64]. It 

incorporates all high-tech, financial, systematic, and 

profit-oriented activities, crucial for developing new markets 

with value-added financial resources [44]. However, since 

nothing is completely new, financial innovations often 

involve augmenting existing products or developing 

innovative solutions to ensure efficiency and profitability. 

In the realm of the financial system, financial innovation 

serves as a catalyst for accelerating operational advancements, 

such as mobile and Internet banking services [54]. Different 

entities such as NGOs, microfinance institutions, and 
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high-tech organizational firms are instrumental in propelling 

innovation within the financial sector. Such innovation 

collectively contributes to economic development by 

facilitating the inclusion of individuals in economic 

development [40]. The integration of diverse segments of the 

population into the financial system fosters financial inclusion 

and promotes economic progress. 

2.3. Empirical Literature and Hypothesis 

Development 

This section reviews the empirical literature that has 

examined the relationship between the relevant variables. 

Based on the findings, it formulates specific hypotheses that 

the current research study aims to test. 

Financial innovation and financial inclusion 

Numerous studies have evaluated the link between 

financial inclusion, innovation, and economic growth. 

Research shows that financial innovation, indicated by 

internet users, mobile accessibility, and R&D expenditure (% 

of GDP), is crucial for enhancing financial inclusion through 

new products, effective intermediation, reduced information 

costs, and improved financial effectiveness [2, 3, 50]. 

Prior literature has reported a significant positive 

association between financial innovation, financial inclusion, 

and economic growth [6, 40]. The research underscores that 

adopting innovative financial technologies, such as mobile 

banking and digital payment systems, has substantially 

increased access to financial services, particularly for 

individuals and businesses in underserved areas [10]. 

Similarly, [47] examined the impact of financial innovation 

on financial inclusion in sub-Saharan Africa and found a 

favourable link between financial innovation and effective 

financial inclusion. Furthermore, [22] revealed that countries 

with a higher level of financial innovation tend to have higher 

financial inclusion rates. This finding is consistent with the 

results of [7, 8], who demonstrated the positive link between 

ICT enabled financial innovation and financial inclusion. 

Interestingly, the literature has also highlighted that access to 

mobile banking, ATMs, and mobile money innovations 

significantly positively impact financial inclusion [21]. Based 

on the prior literature, the present study has expected a 

positive association between financial innovation and 

financial inclusion, and accordingly, it has framed the 

following hypothesis: 

There exists a positive association between financial 

innovation and financial inclusion (HA1). 

Trade openness and financial inclusion 

Trade openness is considered a significant source of 

economic growth and development [52]. It represents the 

extent to which a nation relies on international trade. A higher 

level of trade openness implies a profound reliance on 

international trade. Trade openness, which is typically 

measured by the sum of exports and imports of goods and 

services (% of GDP), improves the productivity of domestic 

businesses through technological advancement, knowledge 

sharing, and a healthy competitive environment across the 

globe [52]. 

Current literature advocates a positive association between 

trade openness and an inclusive financial system. [33] 

reported a positive association between trade openness and 

financial inclusion indicators, such as the number of bank 

accounts and the use of digital financial services. Similarly, 

[14-16, 30] observed that greater trade openness is associated 

with higher levels of financial development, including better 

access to credit. Interestingly, certain studies also highlighted 

that trade openness tends to increase as a country's financial 

inclusion level increases [26]. Accordingly, we hypothesize 

that: 

There exists a positive association between trade openness 

and financial inclusion (HA2). 

Economic growth and financial inclusion 

Economic growth is crucial for financial inclusion. As 

incomes rise, more individuals access essential services like 

bank accounts and credit, promoting further economic activity 

and stability. Additionally, growth improves household 

economic life, encouraging the use of financial 

products. Several empirical investigations have been carried 

out to navigate the critical interplay between financial 

inclusion and economic growth. Most studies reflect a 

significantly positive relationship between economic growth 

and financial inclusion, including [62] and [63]. Economic 

growth, all things being equal, is expected to ensure an 

increase in financial inclusion [1]. [6] documented a 

significant positive association between economic growth 

(GDP per capita) and financial inclusion. [71] also confirmed 

the positive relationship and suggested that nations with 

higher economic growth (GDP per capita) tend to have more 

developed eco-financial infrastructure. This finding is similar 

to [20], who argued that better economic conditions are 

directly associated with better financial inclusion. However, 

there has been evidence of insignificant results with economic 

growth and financial inclusion [43]. Based on the above 

discussion, we developed the following hypothesis: 

There exists a positive association between economic 

growth and financial inclusion (HA3). 

Government expenditure and financial inclusion: 

Government plays a pivotal role in the development of 

every nation. Governments can implement policies that 

facilitate access to financial services, thereby contributing to 

their citizens' overall well-being and economic empowerment. 

Government expenditure means monetary spending by the 

government on infrastructure, education, technology, and 

social welfare programs. It is theoretically assumed that 

optimum expenditure by the government in the financial 

sector can raise the income of households, which will 

encourage them to use innovative financial products and 

services. 

Prior literature has reported a significant positive 

association between government expenditure and financial 
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inclusion. Researchers like [48] and [29] acknowledged the 

positive association between government expenditure and 

financial inclusion. Similarly, [42] spotted that higher 

government expenditure on financial infrastructure and social 

programs is associated with increased financial inclusion, 

particularly regarding account ownership and innovative 

financial services. Likewise, [37] revealed that higher 

government spending on education, health, and social 

protection positively correlates with improved financial 

inclusion indicators, such as the number of bank branches and 

ATMs. Therefore, considering the relative significance of the 

government expenditure, we hypothesize that: 

There is a positive association between Government 

expenditure and financial inclusion (HA4). 

Inflation and financial inclusion 

Inflation is a crucial factor in any country's financial 

development and has a significant influence on financial 

inclusion. A low level of inflation is estimated to improve a 

nation's financial inclusion scenario [41]. 

Several empirical investigations argued that there is a 

negative association between inflation and financial inclusion. 

[28] documented that inflation significantly negatively 

impacts inclusive financial development. Similarly, [37] 

argued that inflation hinders financial stability and limits 

financial inclusion. Recently, [70] and [13] reported a 

significant negative effect of inflation on financial sector 

development. The above findings collectively highlighted the 

detrimental impact of inflation on financial inclusion. 

Accordingly, the study has framed the following hypothesis: 

There is a significant negative association between 

Inflation and financial inclusion (HA5). 

3. Research Methodology 

3.1. Sample Selection and Data Source 

In the present study, a dataset encompassing 81 G20 

countries, including the newly inducted African Union, was 

considered to explore the nexus between financial innovation 

and financial inclusion. This study used nine years annual data 

from 2014 to 2022. Data were collected from the Financial 

Access Survey (FAS) database maintained by the 

International Monetary Fund (IMF) and the World Bank. The 

variables presented in the study were primarily selected based 

on the available empirical literature, with certain 

modifications to fulfill the study's objectives. The availability 

of relevant data predominantly influenced the selection of 

nations for analysis. 

3.2. Variables Used in the Study 

Table 1. Description of variables. 

Variables name Symbol Nature Proxy/ measurement Empirical justification 

Financial Inclusion FII Dependent 
Financial Inclusion Index by (Index constructed 

using Principal Component Analysis technique). 
[21, 46] 

Financial innovation 

index 
FIIN Independent 

Financial Innovation Index by using internet 

accessibility and mobile accessibility 
[46, 52] 

Economic growth LnGDP Control Log value of GDP per capita, constant 2010 dollars [46] 

Govt. Expenditure (% 

of GDP) 
GE Control 

General Government final consumption expenditure 

as a percentage of GDP 
[40, 46] 

Trade Openness LnTO Control 
Sum of exports and imports of goods and services (% 

of GDP). (Taken as Log value) 
[46] 

Inflation rate Inf Control Inflation, consumer prices (annual %) [40] 

Source: Authors’ compilation 

The present study has identified the variables based on the 

related literature and the variables are categorized as the 

independent, dependent, and control variables. A detailed 

description of the study variables has been presented in Table 1. 

 

3.3. Model Estimation 

The present study has developed the following model for 

assaying the nexus between financial innovation and financial 

inclusion. 
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𝐹𝐼𝐼 =  𝛼 + 𝛽1𝐹𝐼𝐼𝑁𝑖 + 𝛽2𝐿𝑛𝐺𝐷𝑃𝑖  +  𝛽3𝐺𝐸𝑖 + 𝛽4𝐿𝑛𝑇𝑂𝑖  +  𝛽5𝐼𝑛𝑓𝑖 + µ𝑖 

4. Result and Discussions 

4.1. Descriptive Statistics 

Table 2 demonstrates the descriptive statistics investigating 

the distribution of the analysed variables. FII had a lower 

mean, with an SD of 1.000. FIIN shows a mean of 0.021 and 

an SD of 0.489. LnGDP had a mean of 8.268 and an SD of 

8.298. GE reported a mean of 7.747 and an SD of 8.176. 

LnTO had a mean of 2.094 and an SD of 1.975. Lastly, the Inf 

had a mean of 5.158 and an SD of 28.650. The other details 

are provided in the following table. 

Table 2. Descriptive Statistics. 

Variables Mean SD Var Min. Max. 

FII 0.008 1.000 1.000 -0.253 9.005 

FIIN 0.021 0.489 0.240 -1.896 3.456 

LnGDP 8.268 8.298 68.864 0.036 90.991 

GE 7.747 8.176 66.850 0.010 36.140 

LnTO 2.094 1.975 3.901 -4.196 5.263 

Inf 5.158 28.650 820.804 -4.800 557.200 

Source: Authors’ compilation 

4.2. Regression Analysis 

Table 3 presents the outcomes of the stepwise multiple 

regression analysis to determine the impact of the relevant 

predictor and control variables upon FII. 

In Model 1, which was statistically significant (F=263.22, p 

< 0.001), the predictor, i.e., FIIN, along with the control 

variables, explained 62% of the variance in FII (R2 = 0.62). 

FIIN (β = 0.781, p < 0.001), LnGDP (β = 0.102, p < 0.001), 

GE (β = -0.154, p < 0.001), and LnTO (β = 0.083, p < 0.05) 

were significant predictors. However, GE showed a prediction 

of negative directionality. Inf was found not to be a significant 

predictor of FII, but a prediction of negative directionality was 

noted. 

Model 2 was found to be statistically significant 

(F=1090.674, p < 0.001), and FIIN continued to be a 

significant predictor (β = 0.775, p < 0.001) of FII in this model. 

The main feature of this model is that the controlling variables 

were removed and only the primary predictor was retained. 

After removing the controlling variables, model 2 has a 

slightly reduced explanatory power (variance-explained) with 

an R2 of 0.60. Though this model shows a slight decrease in 

the R2 (of -0.02), the change in R2 was statistically significant, 

indicating the need for controlling the other four variables. 

Indicating the significance of the control variables in the 

model, it can be stated that (from model 1), while controlling 

for LnGDP, GE, LnTO and Inf, FIIN is a significant and 

positive predictor of FII (β = 0.781, p < 0.001). 

Hence, the first, second and third hypotheses have been 

accepted. The fourth hypothesis was partially accepted 

because government expenditure (GE) significantly impacts 

financial inclusion with negative directionality. The fifth 

hypothesis could not be accepted. 

Table 3. Regression analysis for the variables with FII as the 

criterion. 

Variables β t p 

Model 1 (F = 263.22**, R2 = 0.62) 

FIIN 0.781 31.561 0.000** 

LnGDP 0.102 4.334 0.000** 

GE -0.154 -4.050 0.000** 

LnTO 0.083 2.215 0.027* 

Inf -0.015 -0.660 0.510 

Model 2 (F = 1090.674**, R2 = 0.60) 

FIIN 0.775 33.025 0.000** 

Note: ** and * indicate Significance at 0.1% and 5%, respectively. 

Source: Authors’ compilation 

Discussions: 

The findings of this study explain the nexus between 

financial innovation and financial inclusion among the G20 

countries. The results found that financial innovation is 

positively associated with financial inclusion, which supports 

H1. This means an environment where innovation can flourish 

shall play a vital role in increasing financial accessibility [34, 

68]. A positive association was found between economic 

growth and financial inclusion, concurring with existing 

research that links higher economic performance to better 

financial outreach [66]. Thus, the result is in favour of H3. As 

the G20 countries continue to grow economically, the 

mechanisms for financial inclusion also improve, possibly 

due to increased investments in financial infrastructure and 

services [49]. 

Trade openness was another factor positively associated 

with financial inclusion (which led to the acceptance of H2). 

This implies that greater integration into the global economy 
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may enhance financial services, making them more accessible 

and inclusive [37]. The role of international trade in 

promoting economic interaction can lead to a more robust 

financial system that benefits a broader population segment 

[45]. However, government expenditure showed a significant 

pessimistic prediction of financial inclusion, which contrasts 

with the existing literature [23]. Thus, the result partially 

accepts H4. This signifies the presence of inefficiencies in 

public spending or allocation that do not directly support 

inclusive financial practices [24]. Flawed government policies 

or corruption can be an explanation behind this finding. More 

research in this area could help explore the channels through 

which the dynamics of public expenditure impacts financial 

inclusion can be better understood. 

Inflation was not a significant predictor of financial 

inclusion (Thus, the H5 could not be accepted.), although it 

indicated a negative directionality. This finding concurs with 

[4], who found that GDP per capita increased financial 

inclusion while GDP growth and interest rate spread reduced 

the same. This suggests that while inflation can influence 

financial behaviour, it may not be a primary determinant of 

financial inclusion within the G20 context [27]. 

Hence, the study could determine the critical role that 

financial innovation plays in boosting financial inclusion and 

explain how other economic variables interact with financial 

access. The findings can assist policymakers who attempt to 

bring more effective strategies to promote inclusive financial 

systems. 

5. Conclusion and Implications 

The present study extends the empirical literature by 

providing empirical evidence on the nexus between financial 

innovation and financial inclusion in the G20 countries. To 

conclude, the current study highlights the significant impact 

of financial innovation on promoting financial inclusion 

within G20 countries. The positive relationship between 

economic growth, trade openness, and financial inclusion 

emphasizes the nature of economic progress and access to 

financial systems. Government expenditure showed a 

negative relationship with financial innovations, suggesting 

potential inefficiencies. Inflation was not found to be a 

significant predictor of financial innovations. Policymakers 

should focus on creating an environment that encourages 

innovation and addresses the impacts of economic and policy 

variables to boost financial inclusion effectively. Future 

research could further dissect these relationships and explore 

how new, related business and financial constructs are linked 

with financial innovations. 

The empirical findings lead to several practical 

implications. First, they affect stakeholders like policymakers, 

academics, and researchers, highlighting the link between 

financial innovation and inclusion. Second, regulatory 

authorities must create an enabling environment for financial 

institutions to adopt advanced technology. Third, 

governments should develop policies that ensure financial 

sector stability. Lastly, financial institutions should adopt 

advanced financial services adaptable to other countries. 

The study has some limitations. First, it samples only G20 

countries, limiting generalization. Second, it uses just internet 

and mobile access as proxies for the financial innovation 

index. Third, due to time constraints, the dataset spans only 

nine years with predetermined variables. Lastly, the chosen 

econometric tool has limitations that may affect results. 

It has sketched a roadmap for future studies as well. At first, 

as the study has incorporated only 81 sample countries from 

G20 members, future research may be conducted by 

incorporating more samples to get better insights into the 

nexus between financial innovation and inclusion. Second, the 

excluded variables, such as research and development 

expenditure, institutional quality, gross capital formation, and 

money supply, may be incorporated in posterior studies to 

obtain more categorical results on each variable. Third, future 

researchers can use different indicators to measure financial 

innovation and, thus, incorporate innovative findings. Finally, 

future researchers can investigate the nexus between financial 

innovation and financial inclusion in other emerging 

economies to compare and enrich the current study's findings. 
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FII Financial Inclusion Index 
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Appendix: Construction of Financial 

Inclusion Index (FII) and Financial 

Innovation Index 

Financial Inclusion Index (FII): 

To empirically investigate the nexus between financial 

innovation and financial inclusion, we constructed a financial 

inclusion index (FII). The study considered three key 

indicators: availability, accessibility (Geographic penetration), 

and usage of financial services. 

Firstly, the study measured the degree of availability of 

financial services by incorporating two indicators: the number 

of commercial banks per 100,000 adults [46, 60] and the 
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number of ATMs per 100,000 adults [17, 60]. Secondly, for 

measuring accessibility (Geographic Penetration), we have 

used the two indicators namely, number of commercial bank 

branches per 1000 square km [35, 36, 60] and the number of 

ATMs per 1000 square km [35, 36, 60]. Thirdly, to capture the 

usage dimension more comprehensively, we consider two 

indicators - outstanding loans from commercial banks (% of 

GDP) and outstanding deposits with commercial banks (% of 

GDP) [62]. Table A1 represents the detailed descriptions of 

each aspect along with literature support and sources. 

Table A1. Description of variables for Financial Inclusion Index by PCA method. 

Indicators Description Empirical Justification Sources of data 

Availability 
Number of commercial bank branches per 100,000 adults. [46] FAS 

Number of ATMs per 100,000 adults. [46] FAS 

Geographic Penetration (For 

measuring Accessibility) 

Number of commercial bank branches per 1000 km2 [35, 36] FAS 

Number of ATMs per 1000 km2 [35, 36] FAS 

Usage 

Outstanding deposits with commercial banks (% of GDP) [35] FAS 

Outstanding loans from commercial banks (% of GDP) [62] FAS 

Source: Authors’ compilation 

Financial Innovation Index: 

To attain the study's objectives, the present study developed 

a financial innovation index based on two parameters: internet 

accessibility and mobile accessibility. The Principal 

Component Analysis technique was used to construct the 

financial innovation index. Table A2 depicts the indicators' 

descriptions along with their proxy and literature supports. 

Table A2. Description of variables for construction of financial innovation index. 

Indicators Proxy/ Measurement Empirical justifications 

Internet accessibility Fixed broadband subscriptions per 100 people [46] 

Mobile Accessibility Number of mobile cellular subscriptions per 100 people [46] 

Source: Authors’ compilation 

Table A3. Descriptions of other pertinent variables used in the study and their sources. 

Variables name Proxy/ measurement Data Sources 

Financial Inclusion Financial Inclusion Index by using the PCA Method IMF (FAS) 

Financial innovation Financial Innovation Index by using internet accessibility and mobile accessibility WDI 

Trade Openness The sum of exports and imports of goods and services (% of GDP). WDI 

Economic growth GDP per capita, constant 2010 dollars WDI 

Govt. Expenditure (% of GDP) General Government final consumption expenditure as a percentage of GDP WDI 

Inflation rate Inflation, consumer prices (annual %) WDI 

Source: Authors’ compilation 
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