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Abstract:

This study aims to explore the impact of financial inclusion as a strategic
pillar on achieving sustainable development in Algeria during the period from
2004 to 2022, with a particular focus on the economic, social, and environmental
dimensions. By combining a descriptive-analytical approach to frame the
theoretical concepts with a quantitative methodology employing the Autoregressive
Distributed Lag (ARDL) model, the dynamic relationship between financial
inclusion indicators—such as the number of Commercial Bank Branches (CBB),
Automated Teller Machines (ATMs), and the ratio of credit granted to the private
sector to GDP (PRIVATE)—and the dimensions of sustainable development was
examined. The study relied on reliable annual data from the World Bank and the
Bank of Algeria.

The results revealed the existence of a long-term equilibrium relationship
between financial inclusion and sustainable development, with statistically
significant effects in both the short and long run across the economic, social, and
environmental dimensions. The study concludes by emphasizing the importance of
enhancing financial inclusion strategies through expanding the scope of financial
services, improving credit distribution efficiency, and empowering financially
marginalized groups, thereby fostering balanced and inclusive economic growth
that supports Algeria’s sustainable development vision.

Keywords: Financial Inclusion, Sustainable Development, Economic Dimension,
Environmental Dimension, Social Dimension, ARDL Model, Algeria.
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iab] Level First Difference
L Const & Trend Constant | None Const & Trend | Constant None
CBB 0.6003 0.1245 0.9999 0.002 0.0477 | 0.0455
ATMS 0.3681 0.9657 0.9999 0.2156 0.0522 | 0.4378
PRIVATE 0.956 0.5329 0.7721 0.1564 0.0692 | 0.0056
ECO 0.0393 0.0241 0.0421 0.1045 0.0216 | 0.0011
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Model LogL AIC BIC HQ Adj. R-sq Specification
7 -19.459514 | 3.348178 | 3.789291 | 3.392026| 0.722279 ARDL(1, 2,0, 2)
4 -18.902493 | 3.400293 | 3.890419 | 3.449013| 0.702738 ARDL(1, 2,1, 2)
9 -22.280189 | 3.444728 | 3.787816 | 3.478832| 0.690389 ARDL(1, 2,0, 0)
6 -21.554623 | 3.477014 | 3.869115 | 3.515990| 0.684135 ARDL(1, 2,1, 0)
1 -18.697729 | 3.493850 | 4.032989 | 3.547442| 0.661449 ARDL(1, 2, 2, 2)
8 -22.258423 | 3.559815 | 3.951915 | 3.598790| 0.656868 ARDL(1, 2,0, 1)
5 -21.394048 | 3.575770 | 4.016883 | 3.619618| 0.651302 ARDL(1,2,1,1)
3 -21.404599 | 3.577012 | 4.018125 | 3.620859| 0.650868 ARDL(1, 2, 2,0)
2 -21.255776 | 3.677150 | 4.167276 | 3.725870| 0.607918 ARDL(1, 2, 2, 1)
21 -28.840132 | 4.216486 | 4.559574 | 4.250590| 0.330137 ARDL(1,0, 2, 0)
20 -28.566558 | 4.301948 | 4.694048 | 4.340924| 0.279281 ARDL(1,0, 2, 1)
12 -28.785747 | 4.327735 | 4.719835 | 4.366710| 0.260454 ARDL(1,1, 2, 0)
11 -27.980654 | 4.350665 | 4.791778 | 4.394513| 0.243197 ARDL(1,1,2,1)
19 -28.426638 | 4.403134 | 4.844247 | 4.446981| 0.202429 ARDL(1,0, 2, 2)
10 -27.961330 | 4.466039 | 4.956164 | 4.514758| 0.137047 ARDL(1,1, 2, 2)
27 -33.133747 | 4.486323 | 4.731386 | 4.510683| 0.074917 ARDL(1,0, 0, 0)
26 -32.887479 | 4.574997 | 4.869073 | 4.604229| 0.019638 ARDL(1,0,0,1)
18 -32.934628 | 4.580544 | 4.874620 | 4.609776| 0.014184 ARDL(1,1,0,0)
24 -33.121817 | 4.602567 | 4.896642 | 4.631798| -0.007766 ARDL(1,0, 1,0)
14 -31.128762 | 4.603384 | 4.995484 | 4.642359| 0.025733 ARDL(1,1,1,1)
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
F-statistic 7.131363 10% 2.37 3.2
K 3 5% 2.79 3.67
2.5% 3.15 4.08

1% 3.65 4.66
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Levels Equation
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
PRIVATE -08.39212 27.80779 -3.538294 0.0076
ATMS 0.004258 0.002965 1.435773 0.1890
CBB 0.005643 0.017138 0.329252 0.7504
C 1.092746 17.92215 0.060972 0.9529
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Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
D(PRIVATE) -65.50161 10.35073 -6.328214 0.0002
D(PRIVATE(-1)) 104.9507 12.28291 8.544449 0.0000
D(CBB) 0.014330 0.009029 1.587118 0.1511
D(CBB(-1)) 0.022720 0.007211 3.150544 0.0136
CointEq(-1) -0.757461 0.103572 -7.313359 0.0001
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> Series: Residuals
Sample 2006 2022
4 Observations 17
3 Mean -6.44e-15
Median -0.121425
Maximum 1.375147
2 Minimum -1.365711
Std. Dev. 0.783528
1 Skewness 0.109507
- Kurtosis 2.265507
0 Jarque-Bera 0.416108
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 .
Probability 0.81216301
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.371031 Prob. F(2,6) 0.3233
ObsR-squared 5.332271 Prob. Chi-Square(2) 0.0695
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Heteroskedasticity Test: ARCH

F-statistic 2.102482 Prob. F(1,14) 0.1691
ObsR-squared 2.089101 Prob. Chi-Square(1) 0.1484
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6 -19.434220 | 3.227555 | 3.619656 | 3.266531 | 0.455269 ARDL(1, 2,1, 0)
25 -20.653771 | 3.253385 | 3.596473 | 3.287488 | 0.434105 ARDL(1, 0,0, 2)
7 -18.710932 | 3.260110 | 3.701223 | 3.303957 | 0.437167 ARDL(1, 2,0, 2)
9 -20.895468 | 3.281820 | 3.624908 | 3.315923 | 0.417783 ARDL(1, 2,0, 0)
22 -19.916104 | 3.284248 | 3.676348 | 3.323223 | 0.423495 ARDL(1,0,1, 2)
27 -22.931417 | 3.286049 | 3.531112 | 3.310409 | 0.383508 ARDL(1, 0,0, 0)
19 -19.135719 | 3.310085 | 3.751197 | 3.353932 | 0.408325 ARDL(1,0, 2, 2)
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3 -19.222413 | 3.320284 | 3.761397 | 3.364131 | 0.402259 ARDL(1, 2, 2,0)
16 -20.341995 | 3.334352 | 3.726453 | 3.373328 | 0.393873 ARDL(1, 1,0, 2)
26 -22.354250 | 3.335794 | 3.629869 | 3.365026 | 0.371614 ARDL(1,0,0, 1)
5 -19.432569 | 3.345008 | 3.786121 | 3.388856 | 0.387296 ARDL(1, 2,1, 1)
8 -20.671618 | 3.373131 | 3.765232 | 3.412107 | 0.369906 ARDL(1, 2,0, 1)
4 -18.703896 | 3.376929 | 3.867054 | 3.425648 | 0.357295 ARDL(1, 2,1, 2)
13 -19.812815 | 3.389743 | 3.830856 | 3.433590 | 0.359265 ARDL(1, 1,1, 2)
24 -22.878502 | 3.397471 | 3.691546 | 3.426703 | 0.331637 ARDL(1,0,1,0)
18 -22.914505 | 3.401706 | 3.695782 | 3.430938 | 0.328800 ARDL(1, 1,0, 0)
12 -21.009964 | 3.412937 | 3.805037 | 3.451913 | 0.344319 ARDL(1, 1, 2,0)
10 -19.057177 | 3.418491 | 3.908617 | 3.467211 | 0.330019 ARDL(1, 1, 2, 2)
2 -19.218340 | 3.437452 | 3.927577 | 3.486171 | 0.317195 ARDL(1, 2,2, 1)
17 -22.333481 | 3.450998 | 3.794086 | 3.485101 | 0.310462 ARDL(1, 1,0, 1)
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) I(1)
F-statistic 3.320865 10% 2.37 3.2
k 3 5% 279  3.67
2.5% 3.15 4.08

1% 3.65 4.66
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Levels Equation
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic Prob.
PRIVATE 80.46481 25.78182 3.120991 0.0123
ATMS -0.006158 0.003911 -1.574471 0.1498
CBB 0.016311 0.020175 0.808486 0.4397
C -14.45595 23.61365 -0.612186 0.5556
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(S z3504dY) (ECM Regression) tasdl moeas dstas 1(25-11) o3y gl

ECM Regression
Case 2: Restricted Constant and No Trend
Variable Coefficient Std. Error t-Statistic  Prob.
D(PRIVATE) 4.759087 9.854368 0.482942 0.6407
D(PRIVATE(-1)) -37.67611 12.27093 -3.070356  0.0133
D(ATMS) 0.001082 0.000985 1.098988 0.3003
CointEq(-1) -0.802506 0.163865 -4.897349 0.0009
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Series: Residuals
5 Sample 2006 2022
Observations 17
iy
Mean 1.90e-15
3 Median -0.316874
Maximum 1.543397
Minimum -1.075123
2 Std. Dev. 0.782363
Skewness 0.548430
1 - - Kurtosis 2.102447
o Jarque-Bera 1.422830
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0
Probability 0.4909490[1
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.127396  Prob. F(2,7) 0.3763
ObsR-squared 4.141796 Prob. Chi-Square(2) 0.1261
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Heteroskedasticity Test: ARCH

F-statistic 1.430077 Prob. F(1,14) 0.2516
ObsR-squared 1.482898 Prob. Chi-Square(1) 0.2233
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CBB ATMS GDPPRIVATE ENV

Mean 1371.39 1803.94 0.18 2.86
Median 1404.50 1752.50 0.16 2.33
Maximum 1572.00 3074.00 0.26 4.91
Minimum 1061.00 290.00 0.11 1.70
Std. Dev. 158.84 911.64 0.05 1.05
Skewness -0.56 -0.23 0.26 0.80
Kurtosis 2.19 1.82 151 2.29
Jarque-Bera 1.42 1.20 1.88 2.31
Probability 0.49 0.55 0.39 0.32
Observations 18 18 18 18
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ENV CBB ATMS PRIVATE
ENV 1
CBB 0.66 1
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Variables Level First Difference
Const & Trend Constant | None Const & Trend | Constant None
CBB 0.6003 0.1245 0.9999 0.002 0.0477 0.0455
ATMS 0.3681 0.9657 0.9999 0.2156 0.0522 0.4378
PRIVATE 0.956 0.5329 0.7721 0.1564 0.0692 0.0056
ENV 0.6998 0.9906 0.981 0.0129 0.0192 0.0043
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(AIC) LulST jlms s slaze¥l 2dlll ARDL 31 i PO e (1) o35 &slaall 25
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Model LogL AlIC BIC HQ Adj. R-sq Specification

6 -19.434220 | 3.227555 | 3.619656 | 3.266531 | 0.455269 ARDL(1, 2,1, 0)
25 -20.653771 | 3.253385 | 3.596473 | 3.287488 | 0.434105 ARDL(1, 0,0, 2)
7 -18.710932 | 3.260110 | 3.701223 | 3.303957 | 0.437167 ARDL(1, 2,0, 2)
9 -20.895468 | 3.281820 | 3.624908 | 3.315923 | 0.417783 ARDL(1, 2,0, 0)
22 -19.916104 | 3.284248 | 3.676348 | 3.323223 | 0.423495 ARDL(1,0,1, 2)
27 -22.931417 | 3.286049 | 3.531112 | 3.310409 | 0.383508 ARDL(1, 0,0, 0)
19 -19.135719 | 3.310085 | 3.751197 | 3.353932 | 0.408325 ARDL(1,0, 2, 2)
3 -19.222413 | 3.320284 | 3.761397 | 3.364131 | 0.402259 ARDL(1, 2, 2, 0)
16 -20.341995 | 3.334352 | 3.726453 | 3.373328 | 0.393873 ARDL(1, 1,0, 2)
26 -22.354250 | 3.335794 | 3.629869 | 3.365026 | 0.371614 ARDL(1,0,0, 1)
5 -19.432569 | 3.345008 | 3.786121 | 3.388856 | 0.387296 ARDL(1, 2,1, 1)
8 -20.671618 | 3.373131 | 3.765232 | 3.412107 | 0.369906 ARDL(1, 2,0, 1)
4 -18.703896 | 3.376929 | 3.867054 | 3.425648 | 0.357295 ARDL(1, 2,1, 2)
13 -19.812815 | 3.389743 | 3.830856 | 3.433590 | 0.359265 ARDL(1,1,1,2)
24 -22.878502 | 3.397471 | 3.691546 | 3.426703 | 0.331637 ARDL(1,0,1,0)
18 -22.914505 | 3.401706 | 3.695782 | 3.430938 | 0.328800 ARDL(1, 1,0, 0)
12 -21.009964 | 3.412937 | 3.805037 | 3.451913 | 0.344319 ARDL(1, 1, 2,0)
10 -19.057177 | 3.418491 | 3.908617 | 3.467211 | 0.330019 ARDL(1, 1, 2, 2)
2 -19.218340 | 3.437452 | 3.927577 | 3.486171 | 0.317195 ARDL(1, 2,2,1)
17 -22.333481 | 3.450998 | 3.794086 | 3.485101 | 0.310462 ARDL(1, 1,0, 1)
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F-Bounds Test Null Hypothesis: No levels relationship
Test Statistic Value Signif. 1(0) 1(1)

Asymptotic: n=1000
F-statistic 3.101791 10% 2.01 3.1
k 3 5% 2.45 3.63
2.5% 2.87 4,16
1% 3.42 4.84

Actual Sample Size 17 Finite Sample: n=35
10% -1 -1
5% -1 -1
1% -1 -1

Finite Sample: n=30

10% -1 -1
5% -1 -1
1% -1 -1
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Levels Equation
Case 1: No Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
GDPPRIVATE 1.537241 173.7367 0.008848 0.9931
ATMS 0.008658 0.046888 0.184662 0.8566
CBB -0.008628 0.040097 -0.215175 0.8332

EC = ENV - 1.5372GDPPRIVATE + 0.0087ATMS -0.0086CBB
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Conditional Error Correction Regression
Variable Coefficient Std. Error t-Statistic ~ Prob.
ENV(-1) -0.036111 0.181367 -0.199105 0.8455
PRIVATE(-1) 0.055511 6.496417 0.008545 0.9933
ATMS 0.000313 0.000224 1.398841 0.1872
CBB -0.000312 0.000326 -0.954299 0.3588
D(PRIVATE) 11.39151 3.814943 2.986024 0.0114
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6
Series: Residuals
5 Sample 2006 2022
Observations 17
a
Mean 1.90e-15
3 Median -0.316874
Maximum 1.543397
Minimum -1.075123
2 Std. Dev. 0.782363
Skewness 0.548430
1 - - Kurtosis 2.102447
o Jarque-Bera 1.422830
-1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0 o
Probability 0.490949R
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Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags

F-statistic 1.127396 Prob. F(2,7) 0.3763
ObsR-squared 4.141796 Prob. Chi-Square(2) 0.1261
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uHeteroskedasticity Test: ARCH

F-statistic 1.430077 Prob. F(1,14) 0.2516
ObsR-squared 1.482898 Prob. Chi-Square(1) 0.2233
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ARDL Error Correction Regression
Dependent Variable: D(ECO)
Selected Model: ARDL(1, 2, 0, 2)

Case 2: Restricted Constant and No Trend

Date: 04/22/25 Time: 10:30
Sample: 2004 2022
Included observations: 17

ECM Regression
Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Error t-Statistic Prob.
D(GDPPRIVATE) -65.50161 10.35073 -6.328214 0.0002
D(GDPPRIVATE(-1)) 104.9507 12.28291 8.544449 0.0000
D(GRCBB) 0.014330 0.009029 1.587118 0.1511
D(GRCBB(-1)) 0.022720 0.007211 3.150544 0.0136
CointEqg(-1)* -0.757461 0.103572 -7.313359 0.0001
R-squared 0.928512 Mean dependent var -0.147059
Adjusted R-squared 0.904682 S.D. dependent var 2.930469
S.E. of regression 0.904740 Akaike info criterion 2.877590
Sum squared resid 9.822649 Schwarz criterion 3.122653
Log likelihood -19.45951 Hannan-Quinn criter. 2.901950
Durbin-Watson stat 2.851979

* p-value incompatible with t-Bounds distribution.

F-Bounds Test Null Hypothesis: No levels relationship
Test Srtatisrtric Value Sigrnif. l(O) I(1)
F-statistic 7.131363 10% 2.37 3.2
k 3 5% 2.79 3.67
2.5% 3.15 4.08
1% 3.65 4.66
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ADF Fisher Unit Root Test on UNTITLED

Null Hypothesis: Unit root (individual unit root process)

Series: GRCBB, GRATMS, GDPPRIVATE, ECO, ENV, SOCIAL

Date: 04/22/25 Time: 10:05

Sample: 2004 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 3
Total number of observations: 104

Cross-sections included: 6

Method Statistic
ADF - Fisher Chi-square 15.9706
ADF - Choi Z-stat 0.14714

_Prob.”*
0.1926
0.5585

*“* Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Intermediate ADF test results UNTITLED

Series Prob. Lag Max Lag
GRCBB 0.1245 0 3
GRATMS 0.9657 0 3
GDPPRIVATE 0.5329 0 3
ECO 0.0241 0 3
ENV 0.9906 0 3
SOCIAL 0.2226 3 3

Obs
18
18
18
18
17
15

104
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ADF Fisher Unit Root Test on UNTITLED

| Null Hypothesis: Unit root (individual unit root process)
Series: GRCBB, GRATMS, GDPPRIVATE, ECO, ENV, SOCIAL

Date: 04/22/25 Time: 10:05

Sample: 2004 2022

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0to 3
Total number of observations: 104

Cross-sections included: 6

Method . . ____Statistic
ADF - Fisher Chi-square 15.9706

| ADF - Choi Z-stat 0.14714

_Prob.”*
0.1926
0.5585

“* Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Intermediate ADF test results UNTITLED

Series Prob. Lag Max Lag
GRCBB 0.1245 0 3
GRATMS 0.9657 0 3
GDPPRIVATE 0.5329 0 3
ECO 0.0241 0 3
ENV 0.9906 0 3
SOCIAL 0.2226 3 3

Obs
18
18
18
18
17
15
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ADF Fisher Unit Root Test on D(UNTITLED)

| Null Hypothesis: Unit root (individual unit root process)
Series: GRCBB, GRATMS, GDPPRIVATE, ECO, ENV, SOCIAL

Date: 04/22/25 Time: 10:07

Sample: 2004 2022

Exogenous variables: None

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0 to 1
Total number of observations: 100

Cross-sections included: 6

Method Statistic Prob.**
ADF - Fisher Chi-square 60.1054 0.0000
ADF - Choi Z-stat -5.57540 0.0000

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Intermediate ADF test results D(UNTITLED)

__Series Prob. Lag Max Lag
D(GRCBB) 0.0455 0 3
D(GRATMS) 0.4378 0 3
D(GDPPRIVATE) 0.0056 0 3
D(ECO) 0.0011 1 3
D(ENV) 0.0043 0 3
D(SOCIAL) 0.0002 0 3
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