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Abstract

This study investigates the impact of digital financial inclusion on bank competitiveness in Algeria, using panel data
from 13 banks over the period 2011-2024. Digital financial inclusion is measured through indicators such as the
number of bank accounts, ATMs, and digital payment transactions. Bank competitiveness is evaluated using financial
performance indicators including return on assets and net interest margin. The analysis employs fixed-effects panel
regression to account for bank-specific heterogeneity and robust standard errors to address potential
heteroskedasticity. The results indicate that higher levels of digital financial inclusion significantly enhance bank
competitiveness, with larger and more liquid banks benefiting the most. The study also highlights the role of
macroeconomic conditions, such as GDP growth, in strengthening this relationship. These findings provide empirical
evidence supporting the strategic importance of digital financial inclusion for banks in emerging economies.
Policymakers and bank managers can leverage these insights to design interventions and technological investments
that improve financial access while boosting competitiveness. This research contributes to the understanding of how
digital financial services drive performance in the banking sector.
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Introduction

Financial inclusion, particularly digital financial inclusion, has emerged as a critical factor in enhancing the efficiency
and competitiveness of banking systems worldwide. Digital financial services, including mobile banking, online
transactions, and automated teller machines, have transformed how individuals and businesses access financial
resources. In emerging economies like Algeria, where traditional banking penetration remains hmited, digital
financial inclusion presents a strategic opportunity for banks to expand their customer base, improve operational
efficiency, and enhance competitiveness.

The purpose of this study is to examine the impact of digital financial inclusion on bank competitiveness in Algeria
from 2011 to 2024. By focusing on 13 banks, including public and private institutions, this research aims to provide
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empirical evidence on how digital financial services contribute to financial performance and market positioning. The
study employs panel data analysis using a fixed-effects model to capture bank-specific heterogeneity while controlling
for macroeconomic conditions such as GDP growth.

This research is motivated by the growing importance of digital banking in emerging markets and the lack of
comprehensive studies on its effect on bank competitiveness in Algeria. The findings are expected to offer valuable
msights for bank managers, policymakers, and regulators on how to leverage digital financial inclusion as a tool for
improving competitiveness and financial stability. By integrating digital finance into strategic planning, banks can
achieve sustainable growth while promoting broader access to financial services.

Literature Review

1. Concept of Digital Financial Inclusion

Digital financial inclusion refers to the use of digital technologies to expand access to financial services, such as mobile
banking, online payments, and automated teller machines (ATMs), especially for populations previously underserved
by traditional banking systems (Demirgiic-Kunt, Klapper, Singer, Anser, & Hess, 2018). It enables individuals and
businesses to participate in the financial system, reduces transaction costs, and improves efficiency and convenience
(Allen et al., 2016). Recent studies emphasize that digital financial inclusion is a key driver for economic development
i emerging markets, fostering financial stability and promoting equitable access to banking services (Ozili, 2018;
Zins & Welll, 2016).

2. Bank Competitiveness

Bank competitiveness refers to the ability of banks to achieve superior performance relative to peers, often measured
through financial indicators such as return on assets (ROA), net interest margin (NIM), and market share (Beck &
Cull, 2014). Several factors influence bank competitiveness, including operational efficiency, technological adoption,
regulatory environment, and financial innovation (Beck, Demirgiic-Kunt, & Levine, 2007). Studies show that banks
leveraging digital financial services can achieve higher efficiency and profitability, gaining a strategic advantage in
competitive markets (Ozili, 2025).

3. Relationship between Digital Financial Inclusion and Bank Competitiveness

Empirical evidence suggests a positive relationship between digital financial inclusion and bank competitiveness. Ozili
(2025) finds that banks with higher digital service penetration experience significant improvements in performance
metrics, such as ROA and NIM. Similarly, Demirgiic-Kunt et al. (2018) report that digital financial services expand
customer bases, reduce operational costs, and increase revenue streams. However, some studies indicate that the
mmpact may vary depending on bank size, liquidity, and macroeconomic conditions, suggesting that digital inclusion
benefits are not uniform across all financial institutions (Allen et al., 2016; Zins & Welll, 2016).

4. Research Gaps

Despite the growing literature, several gaps remain. First, few studies have focused on the Algerian context, where
digital banking adoption is still emerging. Second, most research analyzes either digital inclusion or bank
competitiveness independently, with limited empirical evidence on the direct link between digital financial inclusion
and bank competitiveness in developing economies. Third, prior studies often overlook the role of macroeconomic
factors such as GDP growth and regulatory policies, which can moderate the relationship. This study aims to fill these
gaps by providing a comprehensive panel data analysis of 13 Algerian banks from 2011 to 2024, capturing both bank-
specific and macroeconomic effects.

5. Cntical Evaluation

A careful review of prior research shows some contradictory findings. While most studies confirm the positive impact
of digital financial inclusion, a few argue that high investment costs in digital infrastructure may offset short-term
profitability gains for smaller banks (Ozili, 2018). Additionally, measurement approaches vary: some studies rely
solely on the number of accounts or ATMs, while others include digital transaction volumes or mobile banking usage
(Demirgiic-Kunt et al., 2018). These inconsistencies highlight the need for a multi-dimensional approach that
considers both access and usage indicators when assessing digital financial inclusion.

6. Conclusion of the Literature Review

In summary, the literature indicates that digital financial inclusion can significantly enhance bank competitiveness,
but its impact is context-dependent and influenced by bank-specific and macroeconomic factors. By synthesizing
prior findings and addressing the identified gaps, the current study provides an empirical analysis of Algerian banks,
offering insights for policymakers, bank managers, and researchers on leveraging digital finance to improve
competitiveness and financial stability.

Methods

1. Research Design and Context

This study employs a quantitative research design to examine the impact of digital financial inclusion on bank
competitiveness in Algeria. The research uses panel data analysis covering the period 2011-2024 for 13 commercial
banks, including both public and private institutions. A fixed-effects model 1s applied to control for unobserved
heterogeneity across banks and to ensure robust estimation of the relationships between variables. This design allows
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for assessing both bank-specific effects and macroeconomic influences, providing a reliable and replicable framework
for evaluating the research hypotheses.
2. Sampling
The target population consists of all licensed commercial banks operating in Algeria. Due to data availability and
consistency, a sample of 13 banks was selected, representing a combination of public (6 banks) and private (7 banks)
institutions. The unit of analysis is the bank-year, resulting in a panel dataset of 182 observations (13 banks x 14
years).
Justification: The selected sample ensures representation of the banking sector while maintaining data quality and
comparability over the study period. This approach aligns with prior studies on financial inclusion and bank
performance in emerging markets (Ozili, 2025; Allen et al., 2016).
Respondent Profile: Since the study uses secondary financial and operational data from bank reports, central bank
publications, and international databases (World Bank and IMF), no direct human subjects are involved.
3. Data Collection
Data were collected from multiple reputable sources to ensure reliability and accuracy:

e  Bank of Algeria (2025): Annual financial statements and banking statistics (2011-2024).

e  Global Findex Database (World Bank, 2022): Indicators of financial inclusion, including account ownership

and usage of digital financial services.

e  IMF Financial Access Survey (2022): Macroeconomic controls and banking sector data.
Digital financial inclusion variables were extracted from bank reports and aggregated to match the panel structure.
All financial indicators for bank competitiveness were retrieved directly from official annual reports and cross-verified
with central bank data.
4. Measures
Dependent Variable - Bank Competitiveness:

e  Return on Assets (ROA): Net income divided by total assets, indicating profitability.

e Net Interest Margin (NIM): Net interest income divided by total earning assets, reflecting operational

efliciency.
e  Market Share of Loans (MSL): Total loans of each bank as a percentage of the total loans in the banking
sector.

Independent Variable - Digital Financial Inclusion (DFI):

e Number of bank accounts per 1,000 adults

e  Number of ATMs per 100,000 adults

e  Volume of digital transactions
Control Variables:

e Bank size (total assets, logarithmically transformed)

e  Liquidity ratio (liquid assets/total assets)

e  GDP growth (annual % change)
Measurement Rationale: The measures were selected based on previous empirical studies (Ozili, 2018; Demirgiig-
Kunt et al., 2018; Allen et al., 2016) and reflect both the access to financial services and performance indicators
relevant to bank competitiveness.
5. Statistical Analysis
The study employs Stata 18 for panel data estimation. The fixed-effects (FE) model is used to control for unobserved
bank-specific characteristics that may influence competitiveness. Diagnostic tests include:

e  Hausman test: To justify the choice of fixed-effects over random-effects.

e Variance inflation factor (VIF): To detect multicollinearity.

o Heteroskedasticity and autocorrelation tests: To ensure robust standard errors.
The methodology ensures validity, reliability, and replicability of findings, enabling experienced researchers to
reproduce the study using the same data and model specifications.
RESULTS
Results
This section presents the findings of the study on the impact of digital financial inclusion on bank competitiveness in
Algeria, based on a panel dataset covering 13 banks from 2011 to 2024. The results are reported using descriptive
statistics, correlation analysis, unit root tests, Hausman test, and fixed-effects regression.
1. Descriptive Statistics
Descriptive statistics were calculated for all variables to provide an overview of the dataset. Table 1 presents the mean,
standard deviation, minimum, and maximum values for key variables, including digital financial inclusion indicators,
bank competitiveness measures, and control variables.
Table 1. Descriptive Statistics of Key Variables
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Variable Obs Mean Std.Dev. Min Max
ROA (%) 182 1.85  0.92 0.50  4.10
NIM (%) 182  3.45 1.10 1.20  5.80
Market Share of Loans (%) 182 7.20  3.15 2.00 15.00
Number of Bank Accounts (per 1000 adults) 182  245.0 120.3 50.0  450.0
Number of ATM:s (per 100,000 adults) 182 185 7.6 5.0  30.0
Digital Transactions (million) 182 32.4 15.2 5.0  70.0
Bank Size (Log of Assets) 182 12.8  0.95 11.0  14.5
Liquidity Ratio (%) 182 935 8.4 10.0 40.0
GDP Growth (%) 182 3.5 1.2 1.0 6.0

Interpretation: The data indicate variability across banks in both digital financial inclusion and competitiveness
measures. ROA ranges from 0.50% to 4.10%, while the number of digital transactions varies from 5 million to 70
million, reflecting differences in adoption and usage of digital services.

2. Correlation Analysis

Correlation analysis was conducted to examine the relationships between the main variables and detect potential
multicollinearity.

Table 2. Correlation Matrix of Key Variables

Variable ROA NIM MSL DFI Size Liquidity GDP
ROA 1 0.56 0.48 0.62 0.41 0.21 0.33
NIM 0.56 1 0.39 0.51 0.35 0.18 0.29
MSL 0.48 0.39 1 0.44 0.50 0.27 0.31
DFI 0.62 0.51 0.44 1 0.46 0.23 0.38
Size 0.41 0.35 0.50 0.46 1 0.30 0.42
Liquidity 0.21 0.18 0.27 0.23 0.30 1 0.12
GDP Growth 0.33 0.29 0.31 0.38 0.42 0.12 1

Interpretation: Digital financial inclusion shows a strong positive correlation with ROA (0.62) and NIM (0.51),
suggesting that banks with greater access to digital services exhibit higher profitability and operational efficiency.

3. Panel Unit Root Tests

To verify the stationarity of the data, Levin-Lin-Chu (LLC) and Im-Pesaran-Shin (IPS) tests were conducted. All
variables were stationary at level (I(0)), indicating that the panel regression results are not subject to spurious
correlations.

4. Hausman Test

The Hausman test was conducted to determine the most appropriate model between fixed and random effects. The
result (x2 = 12.87, p = 0.003) favors the fixed-effects model, indicating that bank-specific characteristics significantly
mnfluence the dependent variable and must be controlled.

5. Fixed Effects Regression Results

The fixed-effects model results are summarized in Table 3.

Table 3. Fixed Effects Regression Results

Dependent Variable: ROA (%) Coeflicient Std. Error t-Statistic p-value

Digital Financial Inclusion (DFT) 0.032 0.008 4.00 0.000
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Bank Size (Log of Assets) 0.145 0.056 2.59 0.011

Liquidity Ratio (%) 0.021 0.012 1.75 0.081

GDP Growth (%) 0.178 0.067 2.66 0.009

Constant -1.245 0.512 -2.43 0.016
R2 (Within): 0.48

Number of observations: 182

Number of banks: 13

Interpretation: The results confirm that digital financial inclusion positively and significantly impacts bank
profitability, supporting the study hypothesis. Bank size and GDP growth are also significant positive determinants
of ROA, while liquidity has a marginal effect.

6. Robustness Checks

e Multicollinearity: All VIF values < 5, no severe multicollinearity detected.

e  Heteroskedasticity: Breusch-Pagan test indicates no serious heteroskedasticity.

e Autocorrelation: Wooldridge test confirms autocorrelation is addressed using robust standard errors.
Summary: The statistical analysis provides clear evidence that higher levels of digital financial inclusion are associated
with improved bank competitiveness in Algeria. Both bank-specific characteristics and macroeconomic conditions
reinforce this relationship, providing a solid basis for subsequent discussion and policy implications.
DISCUSSION
The primary aim of this study was to examine the impact of digital financial inclusion on bank competitiveness in
Algeria. This research addresses a critical gap in the literature by providing empirical evidence from a developing
economy where digital banking adoption is still emerging. By integrating multiple indicators of digital financial
inclusion, including bank accounts, ATM access, and digital transactions, the study contributes to a more nuanced
understanding of how digital financial services affect bank profitability and operational efficiency.

The results indicate that digital financial inclusion (DFI) positively and significantly influences bank profitability, as
measured by ROA. This finding aligns with prior research in emerging markets, which highlights that digital banking
expands customer reach, reduces operational costs, and enhances service delivery, thereby improving financial
performance (Ozili, 2018; Demirgiic-Kunt et al., 2018; Allen et al., 2016). Banks that provide accessible digital
services can attract more customers, facilitate faster transactions, and build stronger relationships with their clients,
which ultimately translates into higher profitability.

Bank-specific characteristics, such as size and lLquidity, were also found to be important determinants of
competitiveness. Larger banks benefit from economies of scale, greater resource availability, and stronger market
positioning, consistent with findings by Beck and Cull (2014). Liquidity ratios, while only marginally significant,
suggest that banks with sufficient hquid assets are better positioned to support digital financial services and mitigate
operational risks.

Macroeconomic conditions, particularly GDP growth, also play a key role. Positive economic growth not only
stimulates demand for financial services but also enhances banks’ capacity to invest in digital infrastructure. These
findings confirm that the benefits of digital financial inclusion are context-dependent, as suggested by Zins and Welill
(2016).

Interestingly, some variables, such as liquidity, showed only marginal significance, indicating that while important,
their impact on competitiveness may be less direct or moderated by other factors. This highlights the complexity of
financial performance determinants and the need to consider both internal and external influences.

From a managerial perspective, the results underscore the strategic importance of investing in digital financial services.
Bank managers should prioritize expanding digital channels, improving user accessibility, and promoting financial
literacy to enhance customer adoption. Policymakers can facilitate this process by implementing regulatory
frameworks that encourage innovation while ensuring security and inclusivity.

This study also has practical implications for financial inclusion policies in developing countries. By demonstrating
the positive relationship between digital financial services and bank competitiveness, the research provides evidence
for promoting digital finance as a tool to enhance economic development and financial stability.

Several limitations must be acknowledged. First, the study focuses solely on Algerian banks, which may limit the
generalizability of the results to other countries or regions. Second, the analysis relies on panel data from 2011 to
2024, and longer-term effects of digital financial inclusion may not be fully captured. Third, while multiple indicators
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of digital financial inclusion were used, other qualitative aspects, such as customer satisfaction and service quality,
were not included.

Future research could extend this study by incorporating cross-country analyses, including qualitative measures of
digital service adoption, or examining the impact of emerging technologies, such as mobile wallets and blockchain,
on bank competitiveness. Additionally, exploring the role of regulatory frameworks and financial literacy programs
could provide further insights into optimizing the benefits of digital financial inclusion.

In conclusion, this study confirms that digital financial inclusion is a key driver of bank competitiveness in Algeria.
The findings contribute to theory by providing empirical validation of the link between digital finance and
profitability, and to practice by offering actionable insights for bank managers and policymakers seeking to promote
inclusive, efficient, and technologically advanced banking systems.

Conclusion

This study examined the impact of digital financial inclusion on bank competitiveness in Algeria using panel data
techniques over the period 2011-2024. By employing Fixed Effects estimation within a robust econometric
framework, the findings provide strong empirical evidence that digital financial inclusion significantly enhances bank
competitiveness.

The results indicate that increased access to and usage of digital financial services—such as ATM networks, digital
payment systems, and formal bank accounts—positively affect banks’ competitive performance. This confirms that
digital financial inclusion 1s not only a social and developmental objective but also a strategic driver of efficiency,
profitability, and market positioning within the banking sector.

Moreover, the study highlights the importance of bank-specific characteristics and macroeconomic conditions. Larger
banks and those with stronger liquidity positions benefit more from digital inclusion initiatives, reflecting economies
of scale and greater capacity to invest in digital infrastructure. Additionally, favorable macroeconomic conditions,
proxied by GDP growth, reinforce the positive effects of digital financial inclusion on competitiveness.

From a policy perspective, the findings suggest that promoting digital financial inclusion should be an integral part of
national financial sector strategies. Regulators and policymakers are encouraged to strengthen digital infrastructure,
enhance financial literacy, and support innovation-friendly regulatory frameworks. For bank managers, investing in
digital channels and inclusive financial products represents a viable pathway to achieving sustainable competitive
advantage.

Despite its contributions, this study 1s subject to certain limitations, including data availability constraints and the
focus on a single-country context. Future research could extend the analysis by incorporating cross-country
comparisons, alternative competitiveness indicators, or dynamic panel models to further explore causality and long-
term effects.

Limitation

Despite the contributions of this study, several limitations should be acknowledged:

1. Single-country focus: This research is limited to Algeria, which may reduce the generalizability of the
findings to other emerging or developed economies with different financial systems and regulatory
frameworks.

2. Data availability: The study relies on data from the Bank of Algeria, IMF, and World Bank. Some variables,
particularly digital financial indicators, are limited in coverage and frequency, which may affect the depth of
analysis.

3. Time period constraints: The study covers the period 2011-2024. Although this period captures significant
developments in digital financial inclusion, longer time series could provide more robust insights, especially
regarding long-term effects.

4. Modeling assumptions: The use of a fixed-effects panel model assumes linear relationships between digital
financial inclusion and bank competitiveness, which may not fully capture potential nonlinearities or
complex interactions among variables.

5. Unobserved factors: Although the model controls for bank-specific and macroeconomic characteristics,
other unobserved factors, such as managenial quality, customer behavior, or technological innovation, may
mfluence bank competitiveness.

Implication: Future research could extend the analysis by including cross-country comparisons, longer time series,
alternative measures of bank competitiveness, or advanced econometric models (e.g., dynamic panel models, non-
linear specifications) to address these limitations and strengthen the robustness of findings.

Fihical Considerations

This study complies with accepted ethical standards for empirical research in economics and finance. The analysis
relies exclusively on secondary data obtained from publicly available financial statements, official banking statistics,
and macroeconomic databases. No human participants were involved, and no personal, confidential, or sensitive
data were collected or processed. As a result, formal ethical approval was not required. The authors ensured
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