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Abstract:

This study examines the dynamic relationship between electronic
payment systems (BaridiMob and CIB) and economic growth in Algeria
during 2018-2023 using a Vector Autoregression (VAR) framework.
Employing quarterly data and controlling for inflation and unemployment,
we investigate how E-payment adoption influences economic development
through direct and indirect channels.

The findings reveal significant bidirectional causality, with a 1%
increase in electronic payments associated with a 0.55% rise in GDP
growth. Variance decomposition shows that electronic payments explain
19.56% of GDP variations over ten quarters. These results provide crucial
insights for policymakers in emerging economies pursuing digital
transformation initiatives.

Keywords: Electronic Payment Systems, Economic Growth, VAR Model,
Financial Innovation, Digital Transformation.
Jel Classification Codes : E42, 011, 033, G21.

- Corresponding author

458


mailto:rafik.khelfi@univ-setif.dz
mailto:cheriet.oualid@univ-setif.dz
mailto:abdelhak.laifa@univ-setif.dz

The Interplay Between Electronic Payments and Economic Growth: A Quantitative Analysis of Algeria
Experience with BaridiMob and CIB

1. INTRODUCTION

In an era of rapid digital transformation, the modernization of payment
systems has become a crucial driver of economic development worldwide.
Algeria, as an emerging economy, has been experiencing a significant shift
in its financial landscape, particularly through the advancement of
electronic payment systems. This transformation is evidenced by the
remarkable growth in digital transactions: BaridiMob operations surged
from 3.2 million transactions in 2019 to 12.3 million in 2023, while CIB
card circulation expanded from 1.2 million to over 3.5 million during the
same period.

The intersection between payment system modernization and economic
growth has garnered increasing attention from policymakers and
researchers alike. Traditional cash-based transactions, which have
historically dominated Algeria's economy, are gradually giving way to
digital alternatives. This transition is particularly significant given Algeria’s
GDP growth rate of 4.3% in 2023 and its ambitious digital transformation
agenda. The value of electronic transactions has demonstrated
unprecedented growth, escalating from 850 million Algerian Dinars in 2020
to approximately 4.2 billion Dinars in 2023, suggesting a profound shift in
payment preferences and financial behavior.

Despite these promising indicators, the relationship between electronic
payment adoption and economic growth in Algeria remains empirically
understudied. While existing literature has established correlations between
digital payment systems and economic development in various contexts, the
specific mechanisms through which BaridiMob and CIB influence Algeria’s
economic growth require systematic investigation. Furthermore, the
potential of these platforms to address persistent challenges such as
financial inclusion, informal economy reduction, and transaction cost
efficiency demands thorough analysis.

This research gap leads us to a fundamental question:

To what extent do electronic payment systems (BaridiMob and CIB)
contribute to Algeria's economic growth?
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This study hypothesizes that:
1. The increased adoption of electronic payment systems (BaridiMob and
CIB) has a significant positive impact on Algeria's GDP growth through
reduced transaction costs and increased payment efficiency.
2. The expansion of electronic payment systems in Algeria contributes to
economic growth through indirect channels, including increased financial
inclusion, reduced informal economy, and enhanced consumer spending.
Through rigorous quantitative analysis and examination of
comprehensive payment system data, this research aims to elucidate the
complex relationship between electronic payment adoption and economic
growth in the Algerian context. The findings will not only contribute to the
academic understanding of digital finance and economic development but
also provide valuable insights for policymakers and financial institutions in
optimizing the potential of electronic payment systems for economic
growth.

2. LITERATURE REVIEW

The theoretical foundation connecting electronic payment systems to
economic growth draws upon several fundamental economic theories.
Traditional financial intermediation theory, as pioneered by (Diamond &
Dybvig, 1983, p. 405), provides the foundational framework for
understanding how payment systems facilitate economic transactions.
Modern adaptations of this theory, particularly by (Smith, Johnson, & Davis,
2021, p. 62), incorporate technological elements to explain how digital
payment innovations reduce friction in financial intermediation. The
emergence of electronic payment systems represents a technological leap
that fundamentally transforms the velocity of money and transaction
efficiency (Al-Sabaawi, Alshaher, & Alsalem, 2021, p. 248). Contemporary
theoretical frameworks emphasize various channels through which
electronic payments influence economic growth, from transaction efficiency
to financial intermediation improvement (Johnson, 2019, p. 152).

Empirical research examining the direct economic impacts of
electronic payment systems has yielded substantial evidence of positive
growth effects. Comprehensive panel study of 101 economies (2014-2019)
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employed sophisticated econometric techniques to demonstrate that a 10%

increase in digital payment penetration correlates with a 0.5% increase in
GDP growth. Their instrumental variables approach addressed potential
endogeneity concerns, strengthening the causal interpretation of their
findings (Aguilar, Frost, Guerra, Kamin, & Tombini, 2024, p. 22).
Martinez-Peria and Schmukler's (2022) analysis of 56 developing
economies further substantiates these findings through a dynamic panel
framework, identifying three primary mechanisms through which electronic
payments directly impact economic growth: transaction cost reduction,
increased monetary velocity, and enhanced market liquidity (Martinez Peria
& Schmukler, 2024, p.236).

The indirect economic effects of electronic payment systems manifest
through multiple channels, creating a complex web of economic
interactions. Laid and Brahmia's (2022) groundbreaking study of Algeria's
rural regions employed mixed-methods research to identify significant
spillover effects, revealing that increased electronic payment accessibility
led to substantial reductions in informal economic activities and
improvements in financial system participation (Boulenouar, 2022, p.71).
Berkani and Mebarki's (2020) longitudinal analysis provides compelling
evidence of financial inclusion effects, documenting significant increases in
formal bank account ownership and digital financial service usage among
previously unbanked populations (Rakhrour & Daham, 2021, p.481).

Algeria's electronic payment ecosystem has undergone substantial
transformation since implementing the National Payment System
Modernization Program. Many researches identified key success factors in
regulatory framework evolution and market structure development. Recent
platform-specific studies provide granular insights into Algeria's payment
ecosystem evolution (Salaheddine, 2022, p12). Benachour and Tarhlissia
(2024) analysis of CIB employed transaction-level data to reveal
exponential growth in transaction volumes and user base expansion
(Benachour & Tarhlissia, 2024, p.6).

Despite extensive research examining electronic payments and
economic growth, several significant research gaps persist in the existing

literature, particularly concerning emerging markets like Algeria. Current
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research faces significant challenges in establishing causal relationships
between electronic payment adoption and economic growth. Morrison and
Ahmed's meta-analysis of 45 studies reveals significant heterogeneity in
measurement approaches and empirical strategies, making cross-study
comparisons and generalizations problematic (Morrison & Ahmed, 2022,
p.233). The unique characteristics of Algeria's dual banking system and its
implications for electronic payment adoption have received limited
attention, with existing research largely failing to account for the interaction
between traditional and modern payment systems.

This study addresses these gaps by developing an integrated
framework for analyzing multi-platform payment ecosystems, proposing
new mechanisms linking electronic payments to economic growth, and
extending existing models to account for emerging market specificities. The
research advances theoretical understanding while providing unique
empirical insights through comprehensive transaction-level data analysis
from both BaridiMob and CIB platforms. These contributions offer valuable
insights for regulatory framework development, financial inclusion policy
design, and infrastructure investment prioritization in emerging economies.

3. THEORETICAL ANALYSIS

The theoretical foundation for understanding the relationship between
electronic payments and economic growth in Algeria builds upon the 1S-
LM model developed by prominent economists John Richard Hicks and
Alvin Hansen(2023 « Lkl ) . This model serves as an excellent framework
for analyzing how modern payment systems like BaridiMob and CIB
influence Algeria's economic dynamics. In the IS-LM framework,
electronic money flows through these payment systems directly impact
money supply and demand equilibrium in the financial markets (Mark,
Virendra, & Justin, 2013).

The introduction of BaridiMob by Algérie Poste and the widespread
adoption of CIB (Carte Interbancaire) have fundamentally transformed
Algeria's monetary landscape. According to recent Bank of Algeria data,
the volume of electronic transactions has experienced exponential growth,
rising from 3.2 million transactions in 2019 to approximately 7.8 million in
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2022(2023 «¥3) . This dramatic increase represents a significant shift in

how money circulates within the Algerian economy, creating new channels
for monetary policy transmission and financial intermediation. (Mimouni &
Bentalbi, 2021, p.121)

Figure 1. Annual Growth Rates of Electronic Payment Systems in Algeria

140.0CF

Source: Prepared by researchers based on: World Bank data,Central Bank of Algeria data.

The impact of electronic payments on Algeria's economy operates
through multiple channels. First, the direct effect occurs through changes in
money supply and velocity. BaridiMob's processing of over 3 million
monthly transactions in 2023 and the circulation of 9 million CIB cards by
the end of 2022 have contributed to a 35% increase in electronic money
velocity since 2020. This acceleration in transaction speed and volume has
important implications for monetary policy effectiveness and financial
market development (Samir & Mohammed, 2023, p.2210).

The second channel works through changes in money demand patterns.
The widespread adoption of electronic payment methods, particularly in
urban areas where over 40% of Algerians now use digital payment solutions,
has led to a notable reduction in cash holding preferences. The cash-to-GDP
ratio has decreased from 89% in 2018 to 71% in 2022, indicating a
structural ~ shift in how  Algerians manage their  money
(https://fintechnews.africa/, 2021). This transformation in payment behavior
has created new dynamics in money demand, particularly through the
growing popularity of digital wallets and electronic accounts (Statista,
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2024).

In the product market, electronic payments through BaridiMob and
CIB influence national income through multiple mechanisms. Consumer
spending patterns have evolved significantly, with a 55% increase in online
shopping adoption since BaridiMob's introduction (Benahmed, Ouidir, &
Nadjia, 2024, p.457). This shift has been accompanied by improvements in
business efficiency, with participating merchants reporting a 45%
improvement in payment processing capabilities. The banking sector has
responded to these changes with substantial development, showing a 28%
growth in electronic banking services since 2020. (Toubal & Benmahamed,
2024, p.367)

Table 1. Electronic Payment Systems in North Africa
Country E-Payment GDP Impact

Algeria  9.4M trans. 1.2%
Morocco 13.2M trans. 1.5%
Tunisia  7.6M trans. 0.9%
Egypt  18.7M trans. 1.8%
Libya  6.7M trans. 0.4%

Source: Prepared by researchers based on World Bank data.

The relationship between electronic payments and economic growth in
Algeria demonstrates interesting empirical patterns. Statistical analysis
reveals positive correlations between electronic payment volumes and GDP
growth (+0.4), digital transaction values and retail sales (+0.6), and
BaridiMob adoption and financial inclusion (+0.7). These correlations
suggest that the expansion of electronic payment systems has contributed
positively to economic development, though the exact magnitude of this
impact requires further econometric investigation (Studierender, 2020).

Interest rates play a crucial role in this framework, serving as the
connecting mechanism between monetary and real sectors. As electronic
payments affect money supply and demand, they influence interest rate
equilibrium, which in turn impacts investment decisions and aggregate
output. This mechanism is particularly relevant in Algeria's context, where
the modernization of payment systems coincides with efforts to develop
financial markets and enhance monetary policy transmission.
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The long-term impact of electronic payments on economic growth
operates through enhanced financial inclusion and reduced transaction costs.
BaridiMob has reached approximately 75% of banked Algerians by 2023,
significantly expanding access to financial services. Transaction costs have
decreased by an estimated 0.8%, while processing times have been reduced
from days to instant settlement, contributing to improved economic
efficiency.

As Algeria's economy continues to develop, the relationship between
electronic payments and economic growth becomes increasingly complex.
The success of BaridiMob and CIB demonstrates the potential for electronic
payment systems to serve as catalysts for economic development, though
their full impact depends on continued technological advancement and
regulatory support. This research might focus on quantifying these
relationships more precisely and identifying policy measures to optimize
the economic benefits of electronic payment systems.

4. DATA AND METHODOLOGY

This study employs the Vector Autoregression (VAR) model to analyze
the dynamic relationship between electronic payment (EP) adoption and
economic growth(GDP) in Algeria, using quarterly data from 2018 to 2023.

The inclusion of inflation and unemployment as control variables in our
VAR model examining the relationship between electronic payments and
economic growth is grounded in both theoretical and empirical
considerations. Inflation serves as a key indicator of macroeconomic
stability and directly influences consumers' purchasing power, potentially
affecting their decisions to use electronic payment methods like BaridiMob
and CIB. Similarly, unemployment, as an indicator of labor market
conditions and economic activity, impacts disposable income levels and,
consequently, the volume of electronic transactions.

In the Algerian context, these variables hold particular significance due
to their direct influence on the digital transformation of financial
transactions. High inflation rates may affect consumers' payment method
preferences, while unemployment levels can influence the rate of financial
technology adoption.
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This selection aligns with established economic theory suggesting that
monetary policy transmission mechanisms operate through both price levels
and employment conditions, making these variables crucial for
understanding the dynamics between electronic payments and economic
growth in Algeria's emerging digital payment landscape.

4.1. Data Sources and Variables
e Dependent Variable:

Economic Growth (GDP): Quarterly GDP data for Algeria (2018 Q1
2023 Q4) is sourced from the World Bank’s World Development Indicators
(WDI).

¢ Independent Variables:

Electronic Payments (EP): Quarterly transaction volumes for BaridiMob

and CIB are obtained from the Algerian Central Bank’s quarterly reports.
e Control Variables:

- Inflation Rate (INF): Quarterly inflation rate data is sourced from the
International Monetary Fund (IMF).

- Unemployment Rate (UNEMP): Quarterly unemployment rate data is
sourced from the Algerian National Office of Statistics (ONS).

4.2. Data Transformation:

- To stabilize the variance and reduce heteroscedasticity, all variables are
transformed into their natural logarithm forms.

- The first difference of the log-transformed data is used to achieve
stationarity, denoted as:

= ALnGDP: First difference of log-transformed GDP.

» ALnEP: First difference of log-transformed electronic payment data.

= ALnINF: First difference of log-transformed inflation rate.

» ALnUNEMP: First difference of log-transformed unemployment rate.

4.3. Empirical Methodology
4.3.1 Unit Root Test
The Augmented Dickey-Fuller (ADF) test is used to check for stationarity.
The results are presented in Table 2.
Table 2. ADF Unit Root Test Results (Quarterly Data: 2018-2023)
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Variable Level First Difference Conclusion
LnGDP -1.45 (0.55) -4.78 (0.00) ** I(1) Stationary
LnEP -2.67 (0.08) -5.34 (0.00) ** I(1) Stationary
LnINF -3.12 (0.02) -6.45 (0.00) ** 1(0) Stationary
LnUNEMP -2.95 (0.03) -5.89 (0.00) ** 1(0) Stationary

Source: Prepared by researchers based on eviews 12 outputs.

The test results reveal that while the natural logarithms of GDP (LnGDP)
and electronic payments (LnEP) are non-stationary at level, they become
stationary after first differencing, indicating that these variables are
integrated of order one, I(1). In contrast, the inflation rate (LnINF) and
unemployment rate (LnUNEMP) are stationary at level, 1(0), suggesting
they do not require differencing for stability. This distinction is crucial for
ensuring the robustness of the econometric models used.

4.3.2 Optimal Lag Selection
The optimal lag length for the VAR model is determined and the results are
presented in Table 3.

Table 3. VAR Model Lag Order Selection for Algeria's E-Payment Systems
Lag AIC SC HQ
0 -2.15642 -1.89234 -1.95673
1 -2.23451 -1.78965 -1.92341
2 -2.87654* -1.98723 2.45672*

Source: Prepared by researchers based on eviews 12 outputs.

The selection of the optimal lag length for the Vector Autoregressive
(VAR) model, based on the Akaike Information Criterion (AIC), Schwarz
Criterion (SC), and Hannan-Quinn Criterion (HQ), identifies a lag of 2 as
the most appropriate. This choice, supported by the lowest AIC value of -
2.87654, ensures that the model captures the dynamic interactions between
the variables without overfitting. The VAR model, with this lag structure,
will effectively analyze the interplay between electronic payments and
economic growth, accounting for the influence of inflation and
unemployment rates.

4.3.3 VAR Model Estimation
The VAR model is specified as follows:

Yi=fo+ 1Y + &
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Where:

» Yt = Vector of endogenous variables at time (t), including:
ALnGDP, ALnEP, ALnINF, ALhUNEMP.

= Bo= Vector of constants.

= B,= Coefficient matrix for the second lag of the variables.
= &= Vector of error terms (assumed to be white noise).
The VAR model is estimated using the optimal lag length (Lag 2). The

coefficient estimates are presented in Table 4.

Table 4. VAR Model Coefficient Estimates (Quarterly Data: 2018-2023)

Equation ALnGDP ALnEP ALnINF ALnUNEMP
ALNnGDP (-1) 0.68** 0.22** -0.15** 0.11**
(0.00) (0.01) (0.02) (0.02)
ALNGDRP (-2) 0.45**  0.15** -0.10** 0.08**
(0.00) (0.02) (0.03) (0.02)
ALNEP (-1) 0.25**  0.55** -0.12 ** 0.14 **
(0.01) (0.00) (0.02) (0.01)
ALREP (-2) 0.18**  0.38** -0.08** 0.10**
(0.02) (0.01) (0.03) (0.02)
ALNINF (-1) -0.15** -0.12** 0.45** 0.09**
(0.01) (0.02) (0.00) (0.02)
ALnINF (-2) -0.10**  0.08**  0.32** 0.06**
(0.02) (0.03) (0.01) (0.03)
ALnUNEMP (-1) -0.10**  0.02**  0.15** 0.65**
(0.03) (0.25) (0.04) (0.00)
ALnUNEMP (-2) -0.15** -0.10**  0.08** 0.42**
(0.02) (0.03) (0.03) (0.01)
R-squared 0.75 0.70 0.65 0.68
F-statistic 15.45** 13.85** 12.56** 13.24**

Source: Prepared by researchers based on eviews 12 outputs
The results demonstrate a robust relationship between electronic
payments and economic growth in Algeria, with control variables (inflation
and unemployment) helping to isolate this core relationship. The model's
strong explanatory power is evidenced by R-squared values of 0.75 for the
GDP equation and 0.70 for the electronic payments equation, suggesting
that the specified relationships effectively capture the dynamics between

468



The Interplay Between Electronic Payments and Economic Growth: A Quantitative Analysis of Algeria
Experience with BaridiMob and CIB

these variables.

The primary relationship of interest shows significant bidirectional
causality between electronic payments (ALnEP) and GDP growth
(ALnGDP). Specifically, a 1% increase in electronic payments is associated
with a 0.55% increase in GDP growth in the following quarter (coefficient
0.55**), while GDP growth contributes to a 0.22% increase in electronic
payments (coefficient 0.22**). This bidirectional relationship suggests a
virtuous cycle where the adoption of digital payment systems like
BaridiMob and CIB stimulates economic activity, and economic growth, in
turn, facilitates greater adoption of electronic payments.

The lag structure reveals persistent effects, with second-lag coefficients
remaining significant but smaller in magnitude (0.38** for EP and 0.45**
for GDP), indicating that the impact of both electronic payments and
economic growth persists over multiple quarters, though with diminishing
effects. This temporal pattern suggests that investments in digital payment
infrastructure may yield both immediate and longer-term economic benefits.

The control variables (inflation and unemployment) serve their purpose
by accounting for macroeconomic conditions that might otherwise
confound the relationship between electronic payments and GDP growth.
Their inclusion strengthens the reliability of the estimated relationships
between the primary variables of interest. The significant coefficients on
these control variables indicate that the model successfully accounts for
these important macroeconomic factors, thereby providing more precise
estimates of the electronic payments-growth relationship.

These findings provide robust evidence for the positive impact of
Algeria's digital payment initiatives on economic growth, suggesting that
policies promoting electronic payment systems can be effective tools for
economic development. The bidirectional causality implies that such
initiatives may benefit from positive feedback effects, where initial
successes in digital payment adoption create conditions favorable for
further economic growth and payment system development.

From aneconomic perspective, these results underscore the
transformative role of digital financial services in fostering economic

growth. By improving transaction efficiency and accessibility, electronic
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payments contribute to economic expansion and financial inclusion. The
negative effects of inflation and unemployment highlight the importance of
macroeconomic stability and robust labor market policies in sustaining
growth. These findings emphasize the need for a policy framework that
leverages the benefits of financial digitization while addressing inflationary
pressures and unemployment challenges to maximize Algeria’s growth
potential.

4.3.4 Impulse Response Functions (IRFs)

IRFs are used to analyze the dynamic effects of shocks to one variable on
the other variables over 10 quarters. The results are summarized below:

Figure 2. Impulse Response Functions (IRFs)

Source: Prepared by researchers based on R outputs
The IRFs analysis reveals dynamic relationships between the variables

over a 10-quarter horizon, with particularly interesting patterns in the
primary relationship between electronic payments (EP) and GDP:

A positive shock to electronic payments generates a significant positive
response in GDP that peaks around the second quarter at approximately
0.18%. This effect gradually declines but remains positive and
statistically significant (as shown by the confidence intervals not
crossing zero) throughout the 10-quarter horizon. This persistent
positive effect suggests that improvements in electronic payment
systems have lasting beneficial impacts on economic growth.

The response of electronic payments to a GDP shock shows a gradual
increase that peaks around quarters 3-4 at about 0.17%, followed by a
slow decline. The consistently positive and significant response

suggests that economic growth creates an environment conducive to
470



The Interplay Between Electronic Payments and Economic Growth: A Quantitative Analysis of Algeria’
Experience with BaridiMob and CIB

Increased electronic payment adoption, possibly through greater
financial inclusion and technological advancement.
Figure 2. Impulse Response Functions (IRFs)
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Source: Prepared by researchers based on R outputs

Regarding the control variables' effects:

=  GDP Responses to Control Variables:
- The GDP response to an inflation shock (ALnINF) shows a consistently
negative trend, reaching approximately -0.45% by the end of the horizon.
This suggests that inflationary pressures significantly hamper economic
growth.
- Similarly, GDP responds negatively to unemployment shocks
(ALnUNEMP), stabilizing at around -0.30% after 8 quarters, indicating the
dampening effect of unemployment on economic activity.
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= EP Responses to Control Variables:

- Electronic payments show a negative response to inflation shocks,
stabilizing at about -0.11% after an initial adjustment period, suggesting
that inflation may discourage electronic payment adoption.

- Interestingly, EP responds positively to unemployment shocks, reaching a
plateau at around 0.25%. This unexpected relationship might reflect
increased reliance on digital transactions during periods of economic
adjustment.

4.3.5 Variance Decomposition
Variance Decomposition is used to analyze the proportion of the forecast
error variance of one variable that is attributable to shocks in the other
variables over 10 quarters.
Table 5. Variance Decomposition of GDP (Quarterly Data: 2018-2023)
Quarter ALnGDP ALnEP ALnINF ALnUNEMP

1 100 0.00 0.00 0.00
2 85.34 8.56 3.10 3.00
3 78.45 11.23 5.32 5.00
4 72.78 14.45 6.77 6.00
5 68.12 16.34 8.54 7.00
6 65.45 17.12 9.43 8.00
7 63.34 17.78 10.88 8.00
8 61.23 18.45 11.32 9.00
9 60.12 19.10 11.78 9.00
10 59.45 19.56 12.00 9.00

Source: Prepared by researchers based on eviews 12 outputs
Initially, as expected, GDP variations are entirely explained by its own
shocks (100% in the first quarter), reflecting the immediate impact of
domestic economic conditions and the natural lag in economic relationships.
However, the contribution pattern evolves significantly over time,
demonstrating the growing influence of electronic payments and other
variables:
» FElectronic Payments (ALnEP) shows the most substantial external
influence on GDP variance, increasing from 0% in the first quarter to
approximately 19.56% by the tenth quarter. This considerable
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contribution suggests that electronic payment systems (BaridiMob and

CIB) have become an increasingly important driver of economic
fluctuations in Algeria. The steady growth in EP's explanatory power
(from 8.56% in quarter 2 to 19.56% in quarter 10) indicates a
strengthening relationship between digital payment infrastructure and
economic performance over time.

= The control variables show smaller but still significant contributions:
- Inflation (ALnINF) explains about 12% of GDP variance by the tenth
quarter, with its influence gradually increasing from 0% to 12% over the
period.

- Unemployment (ALnUNEMP) accounts for 9% of GDP variance by the
end of the horizon, showing a steady increase from 0% to 9% over the
quarters.

By the end of the 10-quarter horizon, GDP's own shocks account for
59.45% of its variance, while the combined external factors explain about
40.55% (19.56% from EP, 12% from inflation, and 9% from
unemployment). This distribution suggests that while domestic economic
momentum remains the primary driver of GDP fluctuations, the role of
electronic payments has become substantially important, explaining nearly
one-fifth of GDP variations in the long run.

4.4. Diagnostic Tests
4.4.1 Stability Test
The stability of the VAR model is tested using the inverse roots of the
characteristic polynomial. The results are presented in Table 6.
Table 6. AR Roots Test Results for Algeria's Payment Systems Model

Root Modulus '
0.86543 £ 0.8234i 0.892345
-0.12345 + 0.543i 0.567890
-0.432198 0.432198
-0.278943 0.278943

Source: Prepared by researchers based on eviews 12 outputs
All eigenvalues are less than 1, confirming the model's stability. This
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allows us to proceed with our analysis of Algeria's electronic payment
ecosystem. The stability test results confirm the model's dynamic stability,
as all eigenvalues (inverse roots) have moduli less than unity, with the
largest being 0.892345. This satisfies the crucial stability condition for
VAR models and indicates that shocks to the system will have diminishing
effects over time rather than explosive impacts. The stability condition
ensures that our impulse response functions and variance decomposition
analyses are meaningful and reliable.

4.4.2 Serial Correlation Test
The Lagrange Multiplier (LM) test is used to check for serial correlation in
the residuals. The results are presented in Table 7.
Table 7. Serial Correlation Test (LM Test)

Lag LM Statistic p-value Conclusion
1 15.23 0.085 No Serial Correlation
2 16.89 0.092 No Serial Correlation
3 14.12 0.125 No Serial Correlation
4 13.45 0.145 No Serial Correlation

Source: Prepared by researchers based on eviews 12 outputs

The Lagrange Multiplier (LM) test for serial correlation shows no
evidence of autocorrelation in the residuals across multiple lag lengths. The
test statistics (ranging from 13.45 to 16.89) all have p-values greater than
the conventional 0.05 significance level (ranging from 0.085 to 0.145). This
absence of serial correlation is crucial as it validates the independence
assumption of the error terms and confirms that the model has captured the
dynamic relationships effectively without leaving systematic patterns in the
residuals.

4.4.3 Heteroscedasticity Test
The White test is used to check for heteroscedasticity in the residuals. The
results are presented in Table 8.
Table 8. Heteroscedasticity Test (White Test)
Joint Test Value p-value Conclusion
Chi-square 145.67 0.092 No Heteroscedasticity
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Individual Components:

Dependant Chi-sq p-value
ALnGDP 3545 0.112
ALnEP 38.23 0.098
ALnINF 33.89 0.124
ALnUNEMP 37.10 0.103

Source: Prepared by researchers based on eviews 12 outputs

The heteroscedasticity test results using the White test provide further
validation of the model's specifications. The joint test yields a chi-square
statistic of 145.67 with a p-value of 0.092, failing to reject the null
hypothesis of homoscedasticity at the 5% significance level. The individual
component tests for each equation (ALnGDP, ALnEP, ALnINF, and
ALnUNEMP) also show p-values above 0.05, ranging from 0.098 to 0.124,
indicating consistent variance in the residuals across all equations.

Collectively, these diagnostic results strongly support the statistical

adequacy of our VAR model. The satisfaction of stability conditions,
absence of serial correlation, and homoscedastic residuals indicate that the
model provides a reliable framework for analyzing the relationships
between electronic payments and economic growth in Algeria, while
properly controlling for inflation and unemployment effects. These findings
enhance the credibility of our earlier interpretations regarding the impact of
BaridiMob and CIB on Algeria's economic performance.

5. CONCLUSION

This study provides robust empirical evidence regarding the relationship
between electronic payment systems (BaridiMob and CIB) and economic
growth in Algeria, offering valuable insights for both policymakers and
stakeholders in the financial sector. Through quantitative analysis utilizing
VAR modeling, impulse response functions, and variance decomposition,
our research demonstrates several significant findings that address our
initial research question and hypotheses.

Our empirical results strongly support the first hypothesis, revealing a
substantial and statistically significant relationship between electronic
payment systems and GDP growth. The VAR analysis shows that a 1%
increase in electronic payments is associated with a 0.55% increase in GDP

growth in the subsequent quarter, while the variance decomposition
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indicates that electronic payments explain approximately 19.56% of GDP
variations over a ten-quarter horizon. These findings conclusively
demonstrate that BaridiMob and CIB have become integral drivers of
Algeria's economic growth through enhanced payment efficiency and
reduced transaction costs.

The second hypothesis is also validated through our analysis of indirect
effects. The impulse response functions reveal persistent positive effects of
electronic payment shocks on GDP, suggesting that these systems create
lasting benefits through multiple channels. The bidirectional causality
identified between electronic payments and GDP growth indicates a
virtuous cycle where digital payment adoption both supports and is
supported by economic development, contributing to increased financial
inclusion and formal economic activity.

Our empirical analysis reveals several key results:

e Direct Economic Impact:

- The VAR analysis demonstrates that a 1% increase in electronic payments
leads to a 0.55% increase in GDP growth in the subsequent quarter

- The bidirectional causality shows that GDP growth also contributes to a
0.22% increase in electronic payments

- The model explains 75% of GDP variations (R-squared = 0.75), indicating
strong explanatory power

e Dynamic Effects:

- Impulse response functions show that electronic payment shocks have a
persistent positive effect on GDP, peaking at 0.18% around the second
quarter

- The impact remains significant and positive throughout the 10-quarter
horizon, suggesting lasting economic benefits

Based on these findings, we propose several policy recommendations:

First, policymakers should prioritize the expansion and enhancement of
electronic payment infrastructure, particularly in underserved regions, to
maximize the economic benefits identified in our study. This includes
investing in technological infrastructure and ensuring reliable network
connectivity nationwide.
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Second, regulatory frameworks should be modernized to facilitate easier
adoption of digital payment systems while maintaining robust security
measures. This includes streamlining the process for businesses to integrate
electronic payment options and implementing consumer protection
measures that build trust in digital transactions.

Third, financial literacy programs should be implemented to educate the
population about the benefits and proper use of electronic payment systems.
These programs should target both consumers and small business owners to
accelerate adoption rates and maximize economic impact.

Fourth, incentive structures should be developed to encourage the
transition from cash to electronic payments, particularly in sectors with high
informal economic activity. This could include tax incentives for businesses
that adopt digital payment systems and temporary fee reductions for new
users.

In conclusion, our comprehensive analysis provides compelling evidence
that Algeria's investment in electronic payment systems through BaridiMob
and CIB has vyielded significant economic benefits. The findings also
highlight the importance of considering both direct and indirect channels
through which electronic payments influence economic growth, providing a
more complete understanding of the digital transformation's role in
economic development.
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