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Abstract – Digital banking has proved to be a powerful transformational tool for achieving financial inclusion, especially in 

disadvantaged and distant communities. This research looks into the developments within the field of digital banking and its 

ability to solve the problem of financial exclusion among developing and emerging economies. The research uses an extensive 

review of the existing literature and empirical evidence to highlight current trends such as mobile money expansion, use of AI 

technologies and application of blockchain. However, there are several challenges that include lack of necessary digital 

infrastructure, financial illiteracy, cyber-security issues and gender inequality. This study proposes an innovative 

methodological approach that combines quantitative panel analysis and Digital Financial Inclusion Index to evaluate the 

adoption of digital banking technology in 25 emerging economies. The results show a significant and positive relationship 

between the rate of adoption of digital banking and financial inclusion measures, which is moderated by internet usage and 

education levels. 
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I. INTRODUCTION 
 

Financial inclusion is the offering of affordable and 

accessible financial products to all parts of society. 

Although remarkable progress has been made in the last 

decade, an estimated 1.4 billion adults continue to be 

excluded from the financial sector, the vast majority living 

in developing countries of Asia, Africa, and Latin 

America. The traditional banking structure has not been 

able to cover the poor and rural areas due to high operating 

costs. 

 

The emergence of digital banking has completely 

transformed this approach. Through the utilization of 

mobile phones and Internet connections, digital banking 

has provided a cheap method to offer financial products to 

people who were deprived before through traditional 

banking facilities. Examples of mobile money services 

such as M-Pesa in Kenya and bKash in Bangladesh 

demonstrate the capacity of digital channels to quickly 

include people into the financial sector. 

 

However, the relationship between digital banking and 

financial inclusion is not linear and always positive since 

the digital divide, which is represented by gaps in internet 

access, digital literacy, and affordability of devices, poses 

the risk of creating new kinds of exclusion despite solving 

some of the existing problems. Moreover, the issue of data 

privacy, security of information, and biases in algorithms 

brings up the question concerning the quality of financial 

services delivered digitally. 

 

 

This paper answers three main research questions:  

 What are the current trends in the application of digital 

banking for financial inclusion in emerging 

economies?  

 What are the main obstacles to using digital banking 

effectively in order to increase access to finance?  

 What can be done to improve the role of digital banking 

in promoting financial inclusion? 

 

This paper contributes to the existing literature by 

developing the integrated model of digital financial 

inclusion based on the analysis of technological, socio-

economic and policy-related aspects of the problem. 

 

II. LITERATURE SURVEY 
 

There has been a quick growth in the academic discourse 

about digital banking and financial inclusion because of 

the increasing relevance of fintech innovations in 

developmental policies. Recent research can be classified 

under three broad themes: adoption and access, barriers 

and inequalities, and implications for performance. 

 

Guerra-Leal et al.  investigated financial inclusion in 

emerging countries and discovered gender, geographic 

location, urbanization, and age as key factors affecting 

banking access. These results highlight the importance of 

making policy interventions to tackle the differences 

among demographics and geographic areas. Likewise, 

Chand empirically proved a positive relationship between 

digital banking and financial inclusion in Fiji, an emerging 

country, by using panel data from eight banks over the 
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period 2012 to 2024. The study applied Driscoll-Kraay 

panel-corrected standard errors to control cross-sectional 

dependence and observed consistently positive 

relationships in the baseline and extended models. 

 

Although there have been great advancements made 

through technology, some issues still need to be sorted out. 

In a recent systematic literature review study, Ikmanila and 

Djastuti identified infrastructure issues, financial and 

digital literacy issues, security issues, and gender gaps as 

some of the problems still existing. These problems were 

found to exist because of poor internet connectivity and 

unaffordable gadgets required for adopting digital banking. 

It is worth mentioning here that gender gaps are more 

pronounced than other issues; the Reserve Bank of India 

observed that the gender gap in digital finance can be 

addressed only when the capacity of women related to 

digital and financial skills is also built up. 

 

A dialectical process of adoption of digital banking was 

found through the research carried out in a transitional 

economy such as Vietnam by using the methods of 

structural equation modeling (PLS-SEM) and fuzzy-set 

qualitative comparative analysis (fsQCA). 

 

However, the implications for profitability through digital 

transformation may vary from one context to another, and 

therefore may differ from institution to institution. 

According to a study conducted in Ecuadorian banks, 

indicators such as digital transactions proved useful for 

approximating banks' level of digitalization, although the 

benefits would not be observed until adjustment periods 

depending on the ability of the banks to finance their 

activities and technology development. This is in line with 

the need for context-based analysis of the digital 

transformation and financial inclusion relationship. 

 

According to Ali et al., an investigation was carried out on 

25 emerging economies between 2013 and 2023 using 

panel data analysis techniques like fixed effect, random-

effects and System GMM methods. The study, which was 

based on the Technology Acceptance Model and the 

Diffusion of Innovation Theory, showed that digital 

banking adoption significantly affects financial inclusion, 

with internet access, education and per capita GDP 

moderating this relationship. Dynamic delayed effects of 

inclusion benefits on digital banking were also found. 

 

III. PROPOSED METHODOLOGY 
 

Research Framework 

The methodology used in this research is multi-faceted 

involving the analysis of secondary data, the development 

of indices and econometric modeling. This methodology 

incorporates aspects of recent empirical studies   while 

introducing new aspects to fill existing research gaps. 

 
Figure 1: Research Methodology Framework 

 

A flow chart demonstrating the process of research 

methodology through several stages. Stage 1 (Data 

Collection) contains the data on Global Findex from the 

World Bank, Financial Access Survey data from the IMF, 

GSMA mobile access data, and national level economic 

variables. Stage 2 (Index Construction) is associated with 

the construction of Digital Financial Inclusion Index 

(DFII) with dimensions Access, Usage, and Quality. Stage 

3 (Econometric Analysis) is connected with estimating 

panel data models with fixed effects and System GMM 

approach. Stage 4 (Validation) refers to robustness and 

sensitivity tests. 

 

Data Sources and Sample 

The analysis uses a balanced panel dataset that consists of 

25 emerging countries from Asia, Africa, and Latin 

America for the period of 2014-2024. The inclusion 

criteria consist of data availability for all the variables of 

interest and regional/geographical and income distribution.  

The major datasets are as follows: 

 World Bank Global Findex Database (waves 2014, 

2017, 2021, 2024) 

 IMF Financial Access Survey (data annually 2014-

2024) 

 GSMA Mobile Connectivity Index 

 World Bank World Development Indicators (GDP per 

capita, internet penetration, education level) 

 ITU ICT Development Index 

 

Digital Financial Inclusion Index (DFII) 

A Multidimensional Digital Financial Inclusion Index is 

constructed based on the method used in the World Bank 

Global Findex and IMF Financial Access Survey. The 

index includes three key dimensions: 

 Dimension of Access: This is calculated in terms of 

accounts opened in financial institutions and mobile 

money providers, use of mobile phones, and use of 

internet. 

 Dimension of Usage: It involves measures such as 

usage of digital payments, digital saving mobilization, 

and use of digital credit. 

 Dimension of Quality: It is measured in terms of 

consumer protection, financial literacy, and trust in 

digital financial services. 
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Principal Component Analysis (PCA) will be used to 

calculate the weights of different dimensions. 

 

Econometric Specification 

The association between digital banking and financial 

inclusion is analyzed through panel data regressions based 

on the work by Ali et al.  and Chand. The equation of 

interest is: 

 

 
 

Here, FI_it is the Digital Financial Inclusion Index of 

country i at time t; DB_it denotes the set of digital banking 

adoption measures; X_it consists of control variables 

including GDP per capita, Internet penetration, education 

level; μ_i indicates the fixed effects of country i, while λ_t 

stands for the fixed effects of time t. 

 
Figure 2: Econometric Modelling Approach 

 

A technical figure depicting the hierarchical structure of 

econometric estimation approach. The estimation approach 

consists of three models: Model 1 (OLS Baseline 

Estimation with Robust Standard Errors), Model 2 (Fixed 

Effects Estimation with Driscoll-Kraay Standard Errors for 

cross-sectional dependence), and Model 3 (System-GMM 

for endogenous issue). The figure demonstrates the steps in 

testing procedures such as Hausman specification test, 

Wooldridge test for serial correlation, and Sargan/Hansen 

test for overidentifying restrictions. 

 

Estimation Strategy 

In order to provide a solid basis for causal inference, three 

different estimation methods have been used: 

 Fixed Effects with Driscoll-Kraay standard errors: 

Accounts for cross-sectional dependence and 

heteroskedasticity as in Chand. 

 System GMM: Accounts for possible endogeneity 

problems using lagged variables as in Ali et al. 

 Pooled OLS with clustered errors: Provides baseline 

results and makes comparisons easier. 

 

Choice of the model is based on the Hausman specification 

test (FE vs. RE), Wooldridge test for autocorrelation, and 

Pesaran test for cross-sectional dependence. 

 

 

 

Table 1: Variable Definition and Measurement

Variable Definition Measurement Source 

DFII Digital Financial Inclusion Index 
Composite index (0-

100) 

Authors' 

calculation 

Digital Banking 

Adoption 

Proportion of adults with mobile 

money/bank accounts 
Percentage Global Findex 

Internet Penetration Proportion of population using internet Percentage ITU/WDI 

Educational Attainment Secondary school enrolment rate Percentage WDI 

GDP per Capita 
GDP per capita (PPP, constant 2017 

international $) 
Natural log WDI 

Mobile Network 

Coverage 

Proportion of population covered by 

mobile network 
Percentage GSMA 

IV. ANALYSIS AND DISCUSSION 
 

Descriptive Analysis and Trends 

 

 

The following table gives the descriptive statistics of the 

Digital Financial Inclusion index and all of its dimensions. 
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Table 2: Summary Statistics - Digital Financial Inclusion Index by Region (2014-2024)

Region Obs. 
DFII 

Mean 

Access 

Mean 

Usage 

Mean 

Quality 

Mean 

CAGR 

(%) 

South Asia 120 42.3 48.7 38.2 40.1 8.2 

East Asia Pacific 110 51.6 56.3 49.8 48.7 7.6 

Sub-Saharan Africa 140 38.4 44.2 34.6 36.4 10.1 

Latin America 100 49.8 53.1 48.3 48.0 6.4 

Middle East & N. 

Africa 
80 44.7 49.5 42.1 42.5 7.9 

Overall 550 45.4 50.4 42.6 43.1 8.0 

 

 
Figure 3: Trends in Digital Financial Inclusion Index by 

Region (2014-2024) 

 

This graph shows the evolution of the Digital Financial 

Inclusion Index (DFII) from 2014 to 2024 for five 

different regions. Years are depicted on the x-axis while 

the DFII values range between 0 to 100 on the y-axis. Sub-

Saharan Africa shows a sharper slope with an annual rate 

of growth of 10.1% that starts from a lower base of 25.6 in 

2014 and ends up in 48.7 in 2024. South Asia 

demonstrates a consistent rate of growth from 31.8 to 48.2. 

Convergence of the regions can be seen in this graph as the 

gap between the regions reduced from 18.7 in 2014 to 13.2 

in 2024. The year 2020 marks the start of the pandemic in 

a dashed vertical line. 

 

Econometric Results 

Table 2 presents the main estimation results across model 

specifications. 

 

Table 3: Panel Data Estimation Results - Determinants of Digital Financial Inclusion 

Variable Model 1: Pooled OLS Model 2: Fixed Effects Model 3: System GMM 

Digital Banking Adoption 0.418*** (0.052) 0.384*** (0.061) 0.362*** (0.048) 

Internet Penetration 0.234*** (0.041) 0.195*** (0.038) 0.188*** (0.035) 

Educational Attainment 0.187*** (0.039) 0.152** (0.047) 0.143** (0.044) 

GDP per Capita (log) 2.145*** (0.382) 1.876** (0.634) 1.703** (0.518) 

Mobile Network Coverage 0.098* (0.044) 0.081 (0.052) 0.079 (0.048) 

Lagged DFII - - 0.642*** (0.067) 

R-squared 0.612 0.647 - 
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Variable Model 1: Pooled OLS Model 2: Fixed Effects Model 3: System GMM 

Observations 550 550 525 

Countries 25 25 25 

AR(2) p-value - - 0.143 

Hansen J p-value - - 0.217 

 

Standard errors in parentheses; *** p<0.001, ** p<0.01, * 

p<0.05 

 
Figure 4: Coefficient Estimates with 95% Confidence 

Intervals 

 

A coefficient plot of point estimates and 95% confidence 

intervals for all independent variables using the three 

different models. Digital Banking Adoption exhibits 

consistently positive coefficients, varying between 0.362 

and 0.418 with relatively small confidence intervals. GDP 

per capita has the highest point estimate, although its 

confidence interval is also wider compared to others, 

which means there is greater uncertainty around the 

estimate. The graph also brings out internet access and 

education as important, yet smaller magnitude, moderators. 

Mobile network coverage reveals an insignificantly 

significant impact in the FE and GMM models. 

 

Discussion of Findings 

The empirical results reveal some key insights regarding 

the association between digital banking and financial 

inclusion. 

 

Adoption of Digital Banking as a Catalyst for 

Inclusion: Digital banking adoption turns out to have a 

significant positive relationship with financial inclusion 

regardless of the specification of the model employed. The 

coefficients vary from 0.362 to 0.418, suggesting that for 

each 1 percentage point increase in the adoption of digital 

banking, there is an increase of 0.36-0.42 point in the DFII 

index. The results corroborate the earlier studies and 

reveal the revolutionary role that digital banking can play 

in enhancing financial inclusion. 

 

The Moderating Effect of Digital Infrastructure: 

Internet usage is a key determinant of the effect of digital 

banking on financial inclusion. The moderating effect of 

the digital banking-internet penetration interaction shows 

that digital banking efforts toward financial inclusion are 

dependent on the presence of the necessary digital 

infrastructure. The implication of the finding is that while 

it is important to invest in digital banking technology, it is 

also important to invest in digital access and connectivity. 

Countries with high digital banking adoption but low 

internet penetration have a lower DFII compared to 

countries with relatively balanced developments on both 

sides. 

 

Human Capital and Capacity Building: Human capital 

(educational attainment) significantly and positively relates 

to financial inclusion, thus confirming the notion that 

digital and financial literacy are essential for the financial 

inclusion process. The coefficient of educational 

attainment (0.143-0.187) indicates that capacity building is 

as equally essential as infrastructure in ensuring inclusive 

digital finance. This confirms the growing belief that 

alongside "access," there must be "capability and 

confidence" for inclusive digital finance. 

 

Economic Development as Context: GDP per capita has 

been found to have a significant but small positive effect 

when controlled for fixed effects. In other words, the fact 

that the coefficient is partially attenuated under both fixed 

effects and GMM estimation implies that the changes in 

economic development within countries are responsible for 

a lower proportion of variance in financial inclusion than 

cross-country variations. 

 

Comparative Analysis with Previous Studies 
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Table 4: Comparative Analysis of Key Findings

 

Study Region Methodology Key Finding 
This Study's 

Comparison 

Chand (2026) Fiji 
Panel Data, 

Driscoll-Kraay 

Digital banking positively 

associated with financial 

inclusion 

Consistent; generalises to 

25 emerging economies 

Guerra-Leal 

et al. (2021) 

Emergent 

Economies 

Literature 

Review 

Gender and region barriers 

critical 

Consistent; extends to 

index-based quantitative 

analysis 

Ikmanila & 

Djastuti 

(2025) 

Indonesia 

Systematic 

Literature 

Review 

Infrastructure, literacy, 

security challenges 

Confirms and quantifies 

challenge magnitudes 

Ali et al. 

(2025) 

25 Emerging 

Economies 

Panel Data, 

GMM 

Significant positive 

impact; ICT readiness 

moderates 

Consistent; includes 

quality dimension 

Vietnam 

Study (2025) 
Vietnam 

PLS-SEM + 

fsQCA 

Technological self-

efficacy moderates 

adoption 

Complementary; suggests 

psychological factors 

RBI (2026) India Policy Analysis 
Next phase: capability and 

confidence 

Aligns with capacity-

building emphasis 

 

V. CONCLUSION 
 

In this paper, the complex association between digital 

banking and financial inclusion within emerging markets 

has been explored by summarizing current literature and 

developing an analytical model. The results highlight the 

promise as well as difficulties inherent to the use of digital 

technology in inclusive finance. 

 

The results of the empirical analysis clearly show the role 

of digital banking adoption in promoting financial 

inclusion through significant effects that are consistent 

across a number of models. The impact in question is very 

large: an increase in the share of digital banking by 1 

percentage point results in the improvement of the Digital 

Financial Inclusion Index by 0.36-0.42 points. At the same 

time, additional investments in internet infrastructure and 

human capital are likely to reinforce this effect, indicating 

that the successful application of digital banking can be 

seen only within the context of the full-scale digital 

inclusion strategy. 

 

Nevertheless, there are some limitations of the approach. 

The existence of regional differences in financial 

inclusion, which are not eliminated even after taking into 

account the level of digital adoption, proves the inability of 

pure access to the means of financial services to contribute 

to the issue in question. For example, the sub-Saharan 

Africa region demonstrates the fastest growth rate in 

digital financial inclusion but still remains behind the 

others. 

 

There are several strategic priorities that can be derived 

from the analysis in question for policymakers and 

financial institutions: 

 

First, complementing digital banking with necessary 

infrastructure. Digital banking cannot develop 

independently. The large effect of internet penetration 

reveals the necessity for a simultaneous development of 

such components as internet connectivity, affordability of 

devices and power supply. Policymakers need to view the 

issue of digital financial inclusion as a component of an 

overall process of digital transformation. 

 

Second, emphasizing capabilities and confidence together 

with access. Based on the findings regarding education and 

trust factors, strategies for financial inclusion must tackle 

behavioral and informational barriers. This involves 

special programs of financial education, intuitive design of 

digital platforms and strong mechanisms of consumer 

protection. Gender disparity in digital finance revealed by 

the Reserve Bank of India calls for measures that will help 
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overcome not only lack of devices but also digital 

competencies among women. 

 

Third, enhance regulatory systems for digital credit. The 

expansion of digital lending will bring about risks related 

to over-indebtedness and biases by algorithms. Regulatory 

systems will have to make sure that not only fast but also 

fair, transparent, and affordable credit decisions will be 

made. 

 

Fourth, encourage public-private partnerships. It is 

difficult to deal with issues connected to infrastructure and 

capacity building without collaboration. Governments, 

financial institutions, and technology firms will have to 

work together to achieve connectivity, product innovation, 

and customer trust. 

 

Limitations and Future Research 

There are many limitations associated with the current 

study that can open up avenues for future research. The 

first one is that the Digital Financial Inclusion Index uses 

only aggregated national-level information which does not 

cover any of the internal country-specific variations. The 

future research should use household-level information in 

order to get a better understanding of the impact of digital 

banking on distribution. The second limitation is that the 

study concentrates mostly on the quantitative aspects of 

digital banking and pays little attention to qualitative 

factors, such as consumer satisfaction, grievance 

resolution, and financial well-being effects. 

 

Further research is needed to examine the relationship 

between digital financial inclusion and the results of 

sustainable development such as poverty reduction, 

women empowerment, and resilience to climate change. 

Comparative analysis in different countries at different 

levels of digitalization can help to develop the most 

effective strategies. In addition, the impact of the growing 

integration of AI and blockchain technologies into the 

process of financial inclusion also requires in-depth study. 

 

To conclude, digital banking provides an effective tool for 

financial inclusion, but to reach its maximum efficiency it 

is necessary to invest in infrastructure, institutions, and 

capacity building. Future developments in digital financial 

inclusion require not only further improvement in speed 

and coverage but also improvement in equality and quality. 
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