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This study seeks to highlight the impact of electronic banking services on the financial
performance of commercial banks in Algeria during the period 2004—2023, using the
ARDL model. Accordingly, the most important results are as follows: the existence of a
positive relationship between Automated Teller Machines (ATM) and commercial bank
branches (BRN), as well as the indicator of loans granted by the bank (CRD) online with
the financial performance indicator (ROA).
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Therefore, the global digital transformation has led to increased efficiency in
banking operations, as financial technology has helped reduce operational costs
and increase profits by providing faster and more secure services to customers.
Digital banking solutions have also contributed to expanding the customer base by
enabling access to financial services in remote areas, which has enhanced financial
inclusion rates.

In this regard, the Algerian banking sector has undergone gradual transfor-
mations toward adopting digital banking services, as commercial banks have ex-
panded their provision of electronic payment services and online banking to im-
prove the quality of financial performance. However, there are still challenges fa-
cing this transformation, such as weak digital infrastructure, low financial aware-
ness among customers, and banking regulations that may limit the speed of digital
expansion. Despite these challenges, the increasing reliance on financial techno-
logy contributes to improving the operational efficiency of banks, reducing finan-
cial risks, and increasing profitability by offering more advanced services that meet
customer needs.

Accordingly, the relationship between electronic banking services and the fi-
nancial performance of commercial banks reflects the extent of the impact of finan-
cial innovations and banking technology on the efficiency of financial institutions,
as digital transformation has become one of the fundamental factors determining
the stability and growth of the banking sector in Algeria and the world as a whole.

Problem Statement. Considering that the provision of electronic banking
services has become an inevitable necessity for banks to keep pace with techno-
logical developments in the banking industry in order to achieve their various
objectives and strengthen their financial position, the research problem emerges
and revolves around the following core question:

To what extent did electronic banking services affect the financial performance
of commercial banks in Algeria during the period 2004—2023? To answer the ge-
neral research problem, we will present a set of subsidiary problems as follows:

o What are the most important indicators that improve the financial perfor-
mance of commercial banks in Algeria?

o Is there an impact of electronic banking services on the financial perfor-
mance of commercial banks in Algeria during the study period?

Study Hypotheses. As a logical framework for the study and in an attempt to
answer the sub-questions, we propose the following hypotheses:

« the indicators that improve the financial performance of commercial banks
in Algeria include automated teller machines (ATM:s), branches of commercial
banks, and loans granted through the internet;

« there is a positive impact between ATMs, commercial bank branches, and
loans granted through the internet and the financial performance of commercial
banks in Algeria in both the short and long term during the study period.

Study Objectives:

« to identify the types of electronic banking services provided by commer-
cial banks;
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« to identify the main indicators for measuring the financial performance of
commercial banks;

« to highlight the current state of electronic banking services provided by
commercial banks in Algeria;

« to highlight the nature of the relationship between electronic banking ser-
vices and the financial performance of commercial banks in Algeria.

Study Methodology. To answer the research problem, the study relies on the
descriptive analytical method by analyzing various indicators related to electronic
banking services and the financial performance of the Algerian banking sector, in
order to assess their development during the period from 2004 to 2023. To high-
light the impact of the efficiency of electronic banking services on the financial
performance of commercial banks in Algeria in the short and long term, the ARDL
model was used, employing the statistical software Eviews12.

This study was supported by several previous studies in African, Asian, and Eu-
ropean countries, most notably: Tilahun (2016), Bethlehem (2018), Tegenu (2020),
and Yosef (2017).

PREVIOUS STUDIES

The study by O. Hannington (2013) seeks to determine whether there is a relation-
ship between the dependent variable, which is performance measured by profit
after tax, and the independent variables that include the number of ATMS, the
number of debit and credit cards issued to customers, the number of electronic
points of sale, and electronic funds transfers, as components of electronic banking
services in Kenya, based on the SPSS model.

The results showed that electronic banking services have a strong and signifi-
cant impact on the profitability of commercial banks in the Kenyan banking in-
dustry. Accordingly, there is a positive relationship between electronic banking
services and bank performance. The results also revealed that banking innovations
affect profitability Mean while.

This study, presented by K. Batu & N. Tunay (2015), aims to examine the
extent of the impact of banks’ profitability performance on electronic banking
services. The effects of both Return on Assets (ROA) and Return on Equity (ROE)
were analyzed using data from electronic banking services in 23 developed and
developing countries during the period from 2005 to 2013, through dynamic pa-
nel data methods. Due to the innovative nature of electronic banking services,
they have a significant impact on banks’ performance. Both the analytical me-
thod employed and the inclusion of banking data from developed and develop-
ing countries are among the most notable features that distinguish this study
from similar studies in the literature. The results showed that the profitability of
banks in developed and developing countries is significantly affected by the ratio
of the number of branches to the number of ATMs, and that electronic banking
services are statistically significant. The results also revealed that some variables
were contrary to the expected negative relationship, due to the disparity in the
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level of development among countries, socio-cultural structures, and electronic
banking infrastructure.

This study by S. Yang & L. Zeyun (2018) investigated the performance of Chinese
banks following the full adoption of e-banking system, particularly in profitability and
cost efficiency performance. The study became more important with the develop-
ment of e-banking and internet because of increased penetration of e-banking which
has redefined the banking operations in China and in globe. Secondary method was
adopted in this study. The report and data of five banks in China were used for sample
analysis. The bank performance was measured in terms of return on assets (ROA),
return on equity (ROE), operating margin (OM), net interest margin (NIM) and ef-
ficiency ratio. With the data collected, the different performance means between de-
velopment stage and developed stage of e-banking in China were compared. The
study revealed that e-banking could improve the Chinese bank performance in terms
of ROA, ROE, and OM. On the contrary, e-banking has a slight impact on Chinese
bank performance with respect to NIM and efficiency ratio. The findings of this study
are to provide banks with suggestions for e-banking adoption for banking operations.

The study by H. Imran (2021) examines the relationship between e-banking
adoption and the financial performance of state-owned commercial banks in Ban-
gladesh. The pooled ordinary least square (OLS) estimate was applied to analyze
the panel data of the sample banks. The empirical findings reveal that e-banking
adoption and implementation has a significant negative impact on banks’ profi-
tability in terms of return on assets, return on equity, and net interest margin in the
year of adoption. However, the result also shows that e-banking has a significant
positive impact on return on assets in the year following adoption.

The study by H. Melikaoui & N. Hamadi (2022) aims to clarify the impact of
minimizing the risks of electronic transactions on improving the financial perfor-
mance of the Algerian banking during the period 2011—2018 for 28 public and
private banks, by testing a multiple regression model between electronic banking
risk as independent variables and financial performance as a dependent variable.
The study model showed that there is a positive direct relationship between risk re-
duction and financial performance improvement at the 5% error level.

The study by J. Moses (2022) aims to determine the effects of electronic ban-
king services on the performance of banks in Kenya. The study specifically fo-
cused on the effects of mobile banking services, electronic funds transfers (EFT),
point-of-sale banking services, and ATMs during the period 2015—2019. Both
inferential and descriptive statistics were used to analyze the collected data. The
statistical software package (SPSS) was adopted. The study concluded with the fol-
lowing key findings: bank performance is positively affected by the increase in
electronic transfer services. The results also indicated that bank profitability in-
creases with the rise in electronic banking services

The study by A. Nshimyimana & P. Nkurunziza (2023) seeks to examine the
impact of electronic banking services on the performance and profitability of
commercial banks in Rwanda. The specific objectives were to analyze the use of
electronic banking services in cog Banque PLC during the period from 2018 to
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2021 using the ARDL model. Various electronic banking system tools were used,
such as ATMs, direct payments, mobile banking, debit/Visa card payments, and
electronic cheque payments. The study reached the following key results: electronic
banking services play an important role in the financial performance of banks in
Rwanda as they increase profitability, return on equity, loans, improve the quality of
bank management, increase their assets, and enhance their growth and expansion.
The study also concluded that electronic banking services contribute to improving
company performance despite the challenges faced, such as network failures, lack of
skills, and security issues, which pose a major threat to the confidentiality and integ-
rity of banking information.

The study by N. EIBaraka & B. Abed (2024) aims to identify the impact of elect-
ronic banking services in improving the financial performance of banks through an
econometric study on Algerian commercial banks for the period (2004—2018), using
the ARDL model and EViews software. The results of the study found a statistically
significant positive impact of electronic banking services on improving the financial
performance of Algerian commercial banks. The results also showed that bank finan-
cial performance is negatively affected by the number of bank branches and loans.

The study by M. Anteneh & T. Abebe (2025) aims to highlight the impact of
electronic banking services on the financial performance of commercial banks in
Ethiopia during the period 2018—2024 using the PANEL model and EViews soft-
ware. The study’s results showed a statistically significant positive impact of elect-
ronic banking services, ATMs, and debit cards on the financial performance of com-
mercial banks (ROA and ROE) in Ethiopia, while the number of the bank’s point-of-
sale devices had a negative impact on the financial performance of commercial
banks during the study period.

The study by A. Saadaoui & A. Slimani (2024), aimed to demonstrate the me-
chanism of the impact of electronic banking services on enhancing the financial
performance of commercial banks in Algeria, by presenting and analyzing the fac-
tors supported through these services, which enhance the banks financial perfor-
mance. The study found that this type of service has an indirect impact on enhancing
financial performance, as it contributes to increasing the volume of services pro-
vided; Attracting new customers, which leads to higher revenues, on the one hand,
and on the other, contributing to lower risks and lower losses, thereby improving the
results of measuring financial performance.

COMMERCIAL BANK
PERFORMANCE INDICATORS

To measure the performance and profitability of commercial banks, there are three
main indicators, most notably: Return on Assets (ROA), Return on Equity (ROE),
and Net Interest Margin (NIM).

Return on Assets (ROA). ROA is the return on investment rate used to
measure the efficiency and performance of commercial banks. It measures the
bank’s management efficiency in using its total assets to generate income.
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Through this indicator, the net income per monetary unit of the average assets
held during this period can be measured. It is calculated using the following
formula (Wijaya, 2019):
_ Net Income »
" Total Asset
Return on Equity (ROE). ROE can be measured by dividing net income by
shareholders’ equity. The higher this return, the better, as it means the bank can
distribute more profits to shareholders. It can be calculated as follows (Ashok,
Kushal, 2021, p. 132):

ROA 100.

_ Net Income «
" Total Equity
Types of Electronic Banking Services. Electronic banking services have many
types, the most important of which are the following (Abaenewe, Ogbulu, 2013):
« Automated Teller Machines (ATM).
« Electronic Point-of-Sale Devices (POS).
« Internet Banking (IB).
« Mobile Banking (MB).

ROE 100.

ANALYTICAL STUDY OF THE DEVELOPMENT

OF ELECTRONIC BANKING INDICATORS

AND THE PERFORMANCE OF COMMERCIAL BANKS
IN ALGERIA DURING THE PERIOD (2004—2023)

Within the framework of analyzing the relationship between the development of
electronic banking and the improvement of the performance of commercial banks
in Algeria, we studied five key indicators representing: the Return on Assets (ROA)
index, the number of ATMs index, the commercial bank borrowers index, the
ratio of non-performing loans to total loans (%), and the commercial bank bran-
ches index. Reliable data were adopted from world bank WDI sources for the pe-
riod between 2004 and 2023, and they were converted into graphical formats to
read their developments more accurately and objectively.

The following Fig. 1 shows the development of the Return on Assets index in
Algeria during the period from 2004 to 2023. During the period 2004—2018,
ROA in Algeria recorded continuous improvement, rising from 0.23% in 2004 to
1.745% in 2018. This growth clearly reflects an improvement in banks’ perfor-
mance in utilizing their assets to generate profits, indicating internal management
efficiency and diversification of income sources, driven by relative economic sta-
bility and the gradual growth of the banking sector. However, this upward trend
did not continue, as the index began to decline starting from 2019 until the end of
2023. This deterioration can be linked to multiple factors, most notably: the nega-
tive impact of the COVID-19 pandemic, the rise in non-performing loans, and the
slowdown in economic activity, which reduced banks’ ability to generate profits. It
is evident that banks’ profitability improved sustainably over 15 years but experi-
enced a sharp collapse during the last three years, highlighting the need to reassess
banking policies and profit sources in times of crisis.
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Fig. 1. Development of the return on assets ratio in Algerian commercial banks, %
Source: prepared by the authors based on: FRED. URL: https://fred.stlouisfed.org/
series/ DDEIOSDZA156NWDB
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Fig. 2. Development of the Automated Teller Machines (ATMs) indicator per 100,000 adults
in Algerian commercial banks

Source: prepared by the authors based on: The World Bank. URL: https://data.albankaldawli.
org/indicator/FB.ATM.TOTL.P52end=2024&locations=DZ&start=2000&view=chart
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Fig. 3. Development of the online borrowers index (CRD) in Algerian commercial banks
Source: prepared by the authors based on: The World Bank. URL: https://data.albankaldawli.
org/indicator/FB.CBK.BRWR.P3?end=2024&locations=DZ&start=2000&view=chart
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Fig. 4. Development of the non-performing loans to total loans ratio in Algerian com-
mercial banks, %

Source: prepared by the authors based on: The World Bank. URL: https://data.albankaldawli.
org/indicator/FB.AST.NPER.ZS?end=2024&locations=DZ&start=2000&view=chart
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Fig. 5. Development of the the commercial bank branch index (BRN), per 1,000 adults
in Algeria

Source: prepared by the authors based on: The World Bank. URL: https://data.albankaldawli.
org/indicator/FB.CBK.BRCH.P5?end=2024&locations=DZ&start=2000&view=chart

The following Fig. 2 highlights the development of the ATM machines index in
Algeria during the period from 2004 to 2023, where this indicator witnessed a no-
ticeable development during the studied period, increasing from only 1.27 machines
in 2004 to 9.54 machines in 2018. This reflects a significant effort by banks to expand
the coverage of electronic banking services and facilitate withdrawals outside wor-
king hours. However, this indicator recorded stagnation in the number of machines
during the study period, which indicates a relative halt in technological expansion.
Accordingly; it became evident that Algerian commercial banks are moving toward
improving digital coverage through ATMs, especially since the COVID-19 pande-
mic, during which electronic payments continuously developed.
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The following Fig. 3 shows the development of the online borrowers index
(CRD) in Algeria during the period from 2004 to 2023. This indicator reflects the
extent to which citizens access bank financing and, consequently, the extent of finan-
cial inclusion in Algeria. We observed a gradual increase from 26 borrowers in 2004
to 50.6 in 2019, indicating a significant improvement in the relationship between
citizens and banking institutions and an increase in trust in the financial sector. On
the other hand, a decline was recorded to 41.9 in 2022, amid difficult economic and
social conditions, indicating reduced demand for loans or stricter lending conditions
by banks. Then the index saw a slight recovery in 2023, estimated at 46.9. Therefore,
despite the general increase in the number of borrowers, the economic crisis affected
citizens' borrowing capacity and prompted banks to be cautious in granting loans,
calling for actions to support balanced financial inclusion in Algeria.

The following Fig. 4 shows the development of the ratio of non-performing
loans to total loans (%) — i.e., the non-performing loans index — which is among
the indicators that serve as early warnings about the condition of banks. This index
did not record any values until 2008. Starting from 2009, data began to appear
showing high percentages of non-performing loans, gradually increasing to reach
their peak in 2022 at 20.3%, a very high rate, indicating weak customer file asses-
sments or economic conditions that affected their repayment capacity.

Accordingly, we conclude that Algerian commercial banks face a real chal-
lenge in reducing credit risks, as the increase in the rate of unpaid loans to such a
level requires a comprehensive review of lending and collection policies. This ne-
gatively reflects on the performance of the banking sector in Algeria during the
study period.

The following Fig. 5 shows the development of the commercial bank branches
index through the number of online point-of-sale devices in Algeria, where the
number of commercial bank branches reached 4.7 per 1000 adults in 2004, slight-
ly rising to 5.3 in 2008. Notably, it remained stable at this level without change
until 2023, despite population growth and market needs.

This stability shows that Algerian banks no longer rely on horizontal expan-
sion (opening new branches), but have begun transitioning toward digital ban-
king, which explains the greater focus on ATMs and electronic services instead of
investing in costly traditional infrastructure, especially in remote or rural areas.
Accordingly, we conclude that banks’ reliance on digitization instead of expanding
the traditional banking network may be a strategic option to reduce costs and
achieve rapid access, but this direction should be accompanied by actual expan-
sion of electronic services.

Thus, we conclude that through our analysis of the graphs, it is clear that Al-
gerian public and private commercial banks have made significant progress in
improving their performance and profitability during the early years of the studied
period, supported by the development of banking technology and increased citi-
zen interaction with financial institutions. However, the negative developments
recorded since 2019 — whether in terms of profits, non-performing loans, or even
the slowdown in digital expansion — call for:
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« the need to evaluate the real state of banking digitization, not just its super-
ficial form;

« enhancing banks’ capabilities in risk management;

« working to restore confidence in the banking system through transparency
and continuous improvement of services.

ECONOMETRIC STUDY OF THE IMPACT
OF ELECTRONIC BANKING SERVICES
ON THE FINANCIAL PERFORMANCE

OF COMMERCIAL BANKS IN ALGERIA

Through the econometric and analytical study, we will examine the extent to
which financial technology services impact the performance of the Algerian ban-
king sector in order to address the research problem and hypotheses. This will be
achieved by estimating the multiple linear regression equation of the study vari-
ables and conducting econometric tests to verify the quality of the estimated mul-
tiple linear regression model.

The following equation illustrates the model of the study as follows:

ROA, =, + B,ATM,_ + ,BRN_ +B,CRD, + B, RISK +&,

where Dependent Variable: ROA — represents the performance of the banking sec-
tor in Algeria measured by return on assets, obtained from the Freed database; In-
dependent Variables: ATM — represents the ATM index per 100,000 adults, ob-
tained from the World Bank database; BRN — the number of commercial bank
branch per 1,000 adults, obtained from the World Bank database; CRD — repre-
sents the online borrowers per 1,000 adults via the internet, obtained from the
World Bank database; RISK — represents the index of non-performing bank loans
to total loans (%), obtained from the World Bank database; 3, ..., s — model pa-
rameters; &, — random error; i — commercial banks; f — the index of time period.

PRESENTATION OF THE STUDY RESULTS

In the following section, we will address all the tests related to the ARDL model,
starting with the unit root test, bounds cointegration test, diagnostic tests for the
model, lag length test, and parameter estimation for the short and long run.

Stationarity Test of the Study Variables. As a first step, we conduct a stationari-
ty test of the time series, which is a condition for the ARDL model. Unit root tests are
the most important method for determining the stationarity of time series. This
helps analyze the model’s properties and avoid the problem of spurious regression in
the case of the presence of a unit root. This is done using ADF (Augmented Dickey-
Fuller) and PP (Phillips-Perron) tests. The results are in the Table 1, where HO —
presence of a unit root, i.e., the series is non-stationary; H1— absence of a unit root,
i.e,, the series is stationary.

The following Table 1 displays based on the stationarity test results using the
ADF and PP tests, the study revealed that all study variables are integrated of the
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Table 1. Unit Root Test (Stationarity Test)
ADF PP
Variable
10 11 10 11
-2.111 -1.944 -1.474 -4.306 ROA
(0.241)ns (0.03) ** (0.524)ns (0.004) *
-1.372 -3.794 -1.493 -3.794 ATM
(0.573)ns (0.011)* (0.515)ns (0.014)*
-4.035 -3.061 -11.920 / BRN
(0.065)ns (0.048) ** (0.000)*
-1.324 -2.921 -1.318 -4.689 CRD
(0.595)ns (0.053) ** (0.598)ns (0.001)*
-2.262 -3.119 -2.215 -2.995 RISK
(0.192)ns (0.043) ** (0.207)ns (0.054) **

* Stationary at 1%; ** Stationary at 5%; ns — non-stationary.
Source: compiled by the authors using Eviews12 outputs.

first order. Accordingly, we accept the alternative hypothesis H1, which means that
there are no unit roots in the time series. This allows us to proceed with the estima-
tion process using the ARDL model.

Cointegration Test Using the ARDL Bounds Approach. This test is used to
detect the presence of cointegration between the variables in both the long and
short term so that we can estimate these relationships simultaneously using the
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Autoregressive Distributed Lag (ARDL) model. However, we must first determine
the optimal lag length, based on several criteria (LOGL, SC, AIC, BIC), by selec-
ting the lowest value. The results are in the Fig. 6 below.

Bounds test for cointegration. The model’s quality will be tested before it is
adopted, by relying on the Bounds Test, as shown in the following Table 2 below.

The following Table 2 shows the results of the Bounds Test. We observe that
the calculated F-statistic value falls outside the critical value bounds 10 and I1 at the
1%, 5%, and 10% significance levels. This indicates the rejection of the null hy-
pothesis, which states that there is no long-term equilibrium relationship. Thus, we
accept the alternative hypothesis, confirming the existence of cointegration bet-
ween the study variables, i.e., the existence of a long-run equilibrium relationship.

DIAGNOSTIC TESTS OF THE ARDL MODEL

Heteroskedasticity Test. We will address the test for heteroskedasticity based on
the Breusch-Pagan-Godfrey test and the ARCH test, as shown in the following
Table 3 and Table 4.

Table. 2. Results of the Bounds Test for Cointegration

Test Statistic Value k
F-statistic 7.985166 4
Critical Value Bounds
Significance, % 10 Bound I1 Bound

10 2.45 3.52

5 2.86 4.01

2.5 3.25 4.49

1 3.74 5.06

Source: compiled by the authors using Eviews12 outputs.

Table 3. Results of the Breusch-Pagan-Godfrey Test for Heteroskedasticity

. Prob. " Prob. Scaled Prob.
F-statistic F(13,4) Obs*R-squared Chi-Square (13) | explained SS | Chi-Square (13)
0.6357 | 0.7602 12.12949 0.5171 0.4673 0.1050
* Observed.

Source: compiled by the authors using Eviews12 outputs.

Table 4. Results of the ARCH Test for Heteroskedasticity

F-statistic

Prob. F(1,15)

Obs*R-squared

Prob. Chi-Square (1)

2.6616

0.1236

2.5619

0.1095

* Observed.

Source: compiled by the authors using Eviews12 outputs.
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6F

Series: Residuals
Sample 2006 2023
Observation 18

Mean -7.55e-16
Median -8.10e-05
Maximum 0.163520
Minimum -0.99243
Std Dev 097869
Skewness —0.099547
Kortisis 2.560503

Test statistic values

Jarque-Bera 0.174597
Probability 0.916404

0
-0.20 -0.15 -0.10 -0.05 0.00 0.05 0.10 0.15 0.20
Statistical values

Fig. 7. Results of the Normality Test
Source: compiled by the authors using Eviews12 outputs.

Table 5. Results of the Lagrange Multiplier Test for Serial Correlation of Residuals

F-statistic Prob. F(1,3) Obs *R-squared Prob. Chi-Square (1)
1.1879 0.3555 5.1058 0.0238
* Observed.

Source: compiled by the authors using Eviews12 outputs.

The results of the Breusch-Pagan-Godfrey heteroskedasticity test and the
ARCH test, as presented in Table 3 and Table 4, the probability values for both tests
were 0.7602 and 0.1236, respectively — both greater than the 5% significance level.
Accordingly, we accept the null hypothesis H, and conclude that there is no hete-
roskedasticity problem.

Lagrange Multiplier Test for Autocorrelation of Residuals. We now address
the autocorrelation test of residuals using the Breusch-Godfrey Serial Correlation
LM, as shown in the following Table 5.

Table 5 above presents the results of the autocorrelation test of residuals indicate
that the probability corresponding to the LM statistic was 0.3555, which is greater
than the 5% significance level. Therefore, we accept the null hypothesis, which indi-
cates that there is no autocorrelation among the residuals.

Normality Test (Jarque-Bera). We now proceed to the normality test based
on the Jarque-Bera test.

The results of the normality test as illustrated in Fig. 7 above show that the
probability corresponding to the Jarque-Bera statistic was 0.9164, which is greater
than the 5% significance level. Therefore, we accept the null hypothesis, which
indicates that the residuals follow a normal distribution.
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ESTIMATION OF THE SHORT- AND LONG-RUN
MODEL USING THE ARDL MODEL

In this section, we present the estimation of the relationship between banking
performance and electronic banking indicators in Algeria during the period
2004—2023, in both the short and long run, using the ARDL model.

Estimation of the Short-Run Model Parameters Using the ARDL Model.
To estimate the parameters in the short run, the Error Correction Model (ECM) is
used, as shown in Table 6.

From the Table 6 above, we observe that most of the model’s parameters are
statistically significant, and the error correction coefficient (ECM) was estimated
at —0.613, which is negative and significant at the 5% level. This confirms the vali-
dity and existence of a long-run equilibrium relationship between banking perfor-
mance and electronic banking indicators.

Table 6. Results of the Error Correction Model (ECM)
estimation test for the ARDL model

Cointegrating Form

Variable Coeflicient Std. Error t-Statistic Prob.
D(ROA(-1)) -1.540289 0.376772 -4.088122 0.0150
D(ATM) 0.408450 0.066975 0.723409 0.0495
D(ATM(-1)) 0.164996 0.101738 -1.621767 0.0502
D(BRN) 0.044685 1.991968 -2.010417 0.0147
D(BRN(-1)) 1.927234 1.367673 -1.409134 0.0316
D(RISK) -0.025499 0.018510 -1.377581 0.0404
D(RISK(-1)) -0.033883 0.024056 -1.408462 0.0318
D(CRD) 0.303907 0.032704 -2.259907 0.0267
CointEq(-1) -0.613890 0.435678 1.409044 0.0316

Source: compiled by the authors using Eviews12 outputs.

Table 7. Results of the Long-Run Coeflicients
Estimation Test for the ARDL Model

Long Run Coefficients
Variable Coeflicient Std. Error t-Statistic Prob.
ATM 0.223660 0.196588 -1.137708 0.0188
BRN 1.328081 2.520323 -0.526949 0.0261
RISK -0.088631 0.051441 0.172288 0.0516
CRD 0.274028 0.209073 1.310677 0.2602
C -1.889188 8.944144 -0.211221 0.8430
Cointeq = ROA - (-0.2237ATM - 1.3281BRN + 0.0089RISK - 0.2740CRD - 1.8892)

Source: compiled by the authors using Eviews12 outputs.
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Estimation of Long-Run Model Parameters. To estimate the long-run para-
meters, the Bounds Test is used, as follows.

From the Table 7 above, we note that most of the model's parameters are statis-
tically significant, which indicates the impact of all independent variables — ATM
machines, commercial bank branches, non-performing loans — except for the bor-
rowers from commercial banks (CRD) on the dependent variable, banking perfor-
mance (Return on Assets) of the Algerian banking sector during the study period.
This finding is consistent with many studies, most notably (Elbaraka, Abed, 2024).

The limited impact of internet banking services on the financial performance
of commercial banks in Algeria (only in the short term) can be explained by the
contrast with traditional banking services. This is largely due to the low level of trust
in internet banking services (digital services). On the other hand, the internet ban-
king services provided by Algerian commercial banks have not yet reached the
desired quality level.

Discussion of the Study Results. The study results in the short run showed
that the model is statistically significant, as indicated by the f-Statistic = 0.00, mea-
ning that the overall significance of the estimated equation is statistically acceptable
at a significance level below 5%. The adjusted determination coefficient R* showed
an explanatory power of 0.86, meaning that the independent variables explain ap-
proximately 86% of the dependent variable, and the remaining 14% is explained by
other variables not included in the model, which is due to the random error.

The results also showed a positive relationship between ATMs (ATM) and the
Return on Assets (ROA) at a 5% significance level. That is, if the number of ATMs
increases by one unit, the bank’s performance increases by 40%. This indicates that
the increase in both the number of ATMs and the number of issued payment cards
in Algeria during the study period positively reflected the performance and profi-
tability of the banking sector. This finding is consistent with many studies, most
notably: A. Nshimyimana & P. Nkurunziza (2020), M. Anteneh & T. Abebe (2025),
D. Tilahun (2016), G. Tegenu (2020), B. Bethlehem (2018).

This relationship can be explained by the fact that any increase in the number
of ATM:s during the study period has contributed to improving financial inclusion
by expanding and facilitating access to banking services, particularly in areas with
lower network coverage. Consequently, the increased volume of banking transac-
tions attracts new customers to banks, which has positively impacted the volume
of deposits and loans — considered main sources of income and profitability for
commercial banks in Algeria.

The indicator of number commercial bank branches (BRN) — representing the
number of point-of-sale devices via the internet — also showed a positive relationship
with the financial performance of commercial banks in Algeria (ROA), statistically
significant at the 1% level. During the study period, Algeria experienced an increase
in the number of commercial bank branches (BRN), which made it easier for custo-
mers to access financial services and led to a growth in the number of clients, deposits,
and transactions. This expansion generated additional income for banks through
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commissions and fees on electronic payments and transfers without a significant rise
in costs. These results are contrary to the findings of N. El Baraka & B. Abed (2024).

Although the BRN indicator positively affected the financial performance
(ROA) of commercial banks, the improvement was limited: each additional branch
increased performance by only 4%, indicating slow banking intermediation and
insufficient agency coverage, especially in remote municipalities. Consequently, fi-
nancial inclusion in Algeria remains. Among the studies supporting this relation-
ship (Moses, 2022).

In contrast, the non-performing loans index (RISK) showed a negative relation-
ship with the banking performance index in Algeria, statistically significant at the
5% level. That is, when non-performing loans increase by one unit, the performance
of commercial banks decreases by 2%. This indicates that Algerian commercial
banks are still unable to adequately manage and monitor their loans, as evidenced by
the significant rise in the volume of non-performing loans. These loans are often
granted in an effort to boost profitability without conducting proper studies to assess
and follow up with clients at the time of loan disbursement, which leads to increased
credit risk in addition to direct financial losses for these banks. Consequently, banks
are required to allocate high levels of loan loss provisions, which reduce net profits.
Moreover, non-performing loans undermine the confidence of investors and clients
in the banking sector, thereby weakening the banks ability to attract new capital and
finance productive and investment activities. Ultimately, this negatively impacts the
banks financial performance indicators and threatens its stability. These results are
consistent with the findings of N. El Baraka & B. Abed (2024).

Finally, the number of online borrower’s index (CRD) with the Return on As-
sets (ROA), statistically significant at the 5% level. That is, if the number of users of
online banking services increases by one unit, the performance of commercial banks
increases by 30%. This indicates an increased provision and design of modern and
advanced financial products and services online by Algerian commercial banks to
meet the needs of individuals, considering that these digital operations have contri-
buted to reducing operational costs and accelerating the loan approval process, enab-
ling banks to achieve greater profits for the same level of existing assets. This finding
aligns with many previous studies, notably: M. Anteneh & T. Abebe (2024), O. Han-
nington (2013), A. Nshimyimana & P. Nkurunziza (2020).

The Error Correction Model (ECM) parameter was estimated at —0.613,
which is negative and significant at the 5% level, confirming the validity of the
long-run equilibrium relationship between the performance of commercial banks
and electronic banking indicators in Algeria during the study period.

The long-run results showed that the study variables maintained the same
positive relationship between ATMs and the number of internet-enabled point-of-
sale devices with bank performance, statistically significant at 1% and 5% respec-
tively. This indicates the increasing reliance of Algerian commercial banks on fi-
nancial technology to provide innovative financial services via smartphones, mag-
netic cards, etc., which save individuals time, effort, and cost — enhancing their
performance in both the short and long term. The negative relationship between
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non-performing loans and the financial performance of commercial banks is also
statistically significant at the 5% level.

However, the online borrower’s index (CRD) was found not statistically sig-
nificant and had no impact on the performance of commercial banks in Algeria
during the study period in the long run.

CONCLUSION

At the conclusion of this study, it can be stated that electronic banking services rep-
resent a fundamental factor in improving the financial performance of banks, not
only in Algeria but also globally. The research results showed that digital transforma-
tion in the banking sector contributes to increasing operational efficiency, improving
profitability, and expanding the scope of financial services to include new categories
of clients, which enhances financial inclusion and helps reduce banking risks.

Accordingly, this study aims to highlight the impact of electronic banking ser-
vices on the performance of commercial banks in Algeria during the period from
2004 to 2023. The study adopted a descriptive analytical approach to first highlight
the reality of electronic banking in Algeria. Second, an econometric study was con-
ducted to clarify the nature of the relationship between electronic banking indicators
and the financial performance of commercial banks in Algeria in both the short and
long-term using the ARDL model. The study led to the following key results:

« the analytical study highlighted that there are three key indicators that im-
prove the financial performance of commercial banks in Algeria through elec-
tronic banking services: automated teller machines (ATM), commercial bank
branches (BRN), and borrowers from commercial banks (CRD). Accordingly, the
first hypothesis of the study is accepted;

o the results showed a positive relationship between ATMs (ATM) and the
Return on Assets (ROA) at a 5% significance level, indicating that the increase in
ATMs enhances the performance and profitability of the banking sector in Algeria
during the period 2003—2024;

« the indicator of the commercial bank branch index (BRN) also showed a
positive relationship with the financial performance of commercial banks in Alge-
ria (ROA), statistically significant at the 1% level, but with a weak percentage, which
indicates a slowdown in banking intermediation provided by the banking sector,
especially in municipalities distant from the province;

« the online borrower’s index (CRD), through loans granted online, showed a
positive relationship with the financial performance indicator (ROA), statistically
significant at the 5% level. This indicates the increased offering and design of mo-
dern and advanced financial products and services by Algerian commercial banks,
which is an essential element for improving and developing their performance and
profitability. Accordingly, the third hypothesis of the study is accepted;

« finally, the non-performing loans index (RISK) showed a negative relation-
ship with the financial performance of commercial banks in Algeria (ROA), statis-
tically significant at the 5% level. This indicates that commercial banks do not rely
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on technology in predicting, managing, and mitigating financial risks, which has
negatively affected the performance of commercial banks in Algeria;

o the long-term study results showed that the study variables maintained the
same positive relationship between ATMs and bank branches with the performance
of commercial banks, statistically significant in both the short and long term, as well
as the negative relationship between non-performing loans and bank performance.
However, the internet banking indicator through borrowers from commercial
banks via the internet was found not statistically significant in the long term. The
second hypothesis of the study is accepted.
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Hecpin Bemmiyi, foreHT, npogecop yHiBepcutety (pinancu)
JTaboparopist 3 mpo6eM pUHKIB, po6OYMX MicCIIb,
3aKOHOJ[ABCTBA TA MOJIE/MIOBAHHA B KpaiHax Marpn6y
YuiBepcuret iMeni benbxamka Bydai6a B AjtH-TemytuenTi
moce Jyny Moxrap, 11, ben-Aknyn, 46000, Ayoxup
Moxammed Ani [Jaxman, [OLEHT, Ipodecop YHIBEPCUTETY
(ynmpaBmiHHA lep>kaBHUMM (iHaHCAMMN)

JIaboparopis 3 mpo6eM pUHKIB, poOOYMX MiClib,
3aKOHOJ]ABCTBA Ta MOJIE/MIOBAaHHA B KpaiHax Marpu6y
YHiBepcuret imeHi Benbxamka Bydai6ba B Aitn-Temymrenti
moce lyny Moxrap, 11, ben-Aknys, 46000, Ayoxup

BIUIVB EJIEKTPOHHIMX BAHKIBCBKIX
I[HOCJIYT HA ®IHAHCOBI IIOKA3HMKN
KOMEPIIVMHNX BAHKIB B AJIKIPI

BucBiT/IeHO BIIUB €MeKTPOHHMX OAHKIBCBKMX ITOCTAYT HA MOKA3HYUKM JisNBHOCTI KO-
MepLiliHKX 6aHKiB B A/DKupi B iepior; 3 2004 mo 2023 p. BuxopucraHo onvcoBuii aHami-
TUYHWI TAXIf, 106, T0-TIeplite, 3 ICyBaTy peastil eIeKTPOHHOro GaHKIiHTY B A/DKupi 3a
IOIIOMOTOI0 aHa/Ii3y Pi3HMX IOKa3HMKIB, IIOB’A3aHNX 3 €eKTPOHHUMY OAHKIBCHKMMMU
nocnyramy, i (iHaHCOBMX IOKAa3HUKIB a/DKUPCHKOrO GAHKIBCHKOTO CEKTOPY 3 METOIO
BU3HAYeHH: PiBHA iX po3BUTKY B niepiof 3 2004 1o 2023 p. [lo-zpyre, IpoBeReHO eKOHO-
MeTPUYHWIT aHa/I3 /I yTOYHEHH XapaKTepy 3B 3Ky MK IIOKa3HUKaMU €/IeKTPOHHO-
ro 6aHKiHry i piHaHCOBMMY OKa3HMKaMI KOMEPLITHIX 6aHKiB B AJDKMPI K Y KOPOT-
KO-, TaK i B JJIOBTOCTPOKOBiJi epcleKTuBi 3 BUKopuctaHHAM Mozeni ARDL. 3a migcym-
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KaMu ZOCTi/PKeHHsI 3p00/IeHO Taki K/TI040Bi BICHOBKI: iCHYE O3UTUBHMIA 3B SI30K MDK
HOKa3HMKaMI, 110 CTOCYIOThCSI OAaHKOMATIB, 1H/IeKCOM Bifjfii/IeHb KOMepLiilHyX GaHKIB
(BRN), ingexcom onmaitH-mosnyanpaukis (CRD) Ta iHfekcoM (iHAHCOBOI isTBHOCTI
6ankiB (ROA). OnHak € o6epHeHa 3aIeKHICTD MK HUMM Ta iHIEKCOM HETPAIIOYNX
kpepurtis (RISK) sK y KOpOoTKO-, TaK i B JOBrOCTpOKOBii1 nepcrexTusi. BigmosigHo, nyd-
poBa TpaHcopMallisg B a/DKMPCbKOMY OaHKiBCbKOMY CEKTOPi CIIpUsAE 3pOCTAHHIO OIle-
pariiiHol epeKTMBHOCTI, MiABUIEHHIO IPUOYTKOBOCTI 1 aKTUBHIIIOMY OXOIUIEHHIO (bi-
HAHCOBJIMM ITOCTTyTaMyl HOBUX IPYII KJI€HTIB. Y pesy/nbrari e Hocwmoe GpiHaHCOBY iH-
K310 i joroMarae oM KTy 6aHKiBCbKi pUSMUKIA.

Kniouoei cnosa: ginaricosi nokasHuku; enekmponti 6ankiecoki nocmyau; 6ankomamus;
Komepyitinuti 6auk.
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