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Abstract :

This study aimed to analyze and measure the impact of renewable energy on sustainable development
in Algeria during the period (1990-2023), using the Autoregressive Distributed Lag (ARDL) model to
examine the relationship between the study variables in both the short and long run. Renewable energy
consumption was used as the main independent variable, along with a set of control variables
represented by trade openness, inflation, and carbon dioxide emissions.

The results revealed a positive relationship between renewable energy and economic growth, as well
as an inverse relationship between renewable energy consumption and unemployment. However, these
effects were not statistically significant during the study period. The long-run results also showed that
the impact of renewable energy remained limited, reflecting the weak contribution of this sector to the
Algerian economy compared to the hydrocarbon sector. The findings also confirmed the existence of a
long-run equilibrium relationship among the study variables, in addition to the significant effect of
some control variables, particularly inflation.

Overall, the study concluded that despite the progress achieved in the renewable energy sector in
Algeria during recent years, this sector still requires greater investments and supportive policies in
order to strengthen its contribution to sustainable development.

Keywords : Renewable energy, sustainable development, ARDL model, economic growth, Algeria.
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Inf
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Rgdpg
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T RGDPG REC EMP INF TO co2
1990 0.800001 74.55302 19.8 16.65253 48.38071 2.843649
1991 -1.2 79.81793 20.6 25.88639 52.71759 2.893424
1992 1.800002 80.25862 24.38 31.66966 49.18908 3.18393
1993 -2.1 82.27337 26.23 20.54033 44.92281 3.041935
1994 -0.9 80.02267 27.74 29.04766 48.58444 2.910101
1995 3.799995 80.437 31.84 29.77963 55.19101 2.944097
1996 4.099998 74.81677 28.308 18.67908 53.70515 2.807436
1997 1.1 75.83293 25.43 5.733523 52.24391 2.691845
1998 5.100004 74.67275 26.853 4.950162 45.09445 2.709797
1999 3.200002 77.24019 28.548 2.645511 50.92911 2.7787157
2000 3.8 75.58757 29.77 0.339163 62.85834 2.845567
2001 3 73.53556 27.3 4.225988 54.52965 2.739233
2002 5.4 74.62795 25.9 1.418302 56.58961 2.824735
2003 6.5 74.47098 23.72 4.268954 57.76914 2.999343
2004 4.5 72.14904 17.65 3.9618 61.358 2.961418
2005 5.4 71.28338 15.27 1.382447 66.84046 3.062594
2006 2.9 74.18011 12.27 2.311499 65.91529 3.137802
2007 3.1 76.35046 13.79 3.678996 67.54547 3.185667
2008 2.5 75.36742 11.33 4.858591 71.02849 3.265903
2009 1.2 81.34367 10.16 5.73706 64.28475 3.270996
2010 4.8 79.40849 9.96 3.911062 63.49122 3.277772
2011 3 80.19881 9.96 4.524212 62.22009 3.381899
2012 2.4 85.64952 10.97 8.891451 60.75764 3.726008
2013 2.6 86.18933 9.82 3.254239 59.15101 3.793616
2014 4.1 90.09349 10.207 2.916927 56.92354 3.954416
2015 3.2 92.81771 11.206 4.784447 53.20462 4.112455
2016 3.9 88.398 10.202 6.397695 49.76093 3.934956
2017 1.5 89.47218 12 5.591116 49.82082 3.98952
2018 1.4 94.00131 12.112 4.26999 52.43617 4.112579
2019 0.9 96.28862 12.302 1.951768 46.50684 4.196519
2020 -5 96.77774 14.08 2.415131 40.38976 3.904231
2021 3.8 100.1213 13.656 7.226063 46.83706 4.050872
2022 3.6 101.4402 12.382 9.265516 51.19009 4.160059
2023 4.1 99.17421 11.645 9.322174 43.7398 4.128275
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With Con...

With Con...

Without ...

With Con...

With Con...

Without ...

UNIT ROOT TEST TABLE (ADF)

At Level
CcO2 EMP INF REC
t-Statistic -0.2418 -0.6105 -1.7019 -0.1074
Prob. 0.9231 0.8549 0.4210 0.9405
n0 n0 n0 n0
t-Statistic -1.8838 -1.8499 -1.6775 -1.2926
Prob. 0.6401 0.6573 0.7386 0.8723
n0 n0 n0 n0
t-Statistic 1.6385 -0.8448 -1.4134 1.5272
Prob. 0.9728 0.3424 0.1438 0.9660
n0 n0 n0 n0
At First Difference

d(CO2) d(EMP) d(INF) d(REC)

t-Statistic ~ -5.6869 -4.0777 -5.7180 -6.2868
Prob. 0.0000 0.0034 0.0000 0.0000
t-Statistic =~ -5.6864 -4.0290 -5.8673 -4.7552
Prob. 0.0003 0.0177 0.0002 0.0032
t-Statistic ~ -5.3241 -4.0863 -5.7530 -2.6148
Prob. 0.0000 0.0002 0.0000 0.0108

*kk *kk *kk *%

RGDPG
-3.9840
0.0043
-3.9241
0.0221
-1.2269
0.1971
n0

d(RGDPG)
-8.9726
0.0000
-8.8431
0.0000
-9.0781
0.0000

*kk

TO
-1.7243
0.4086
n0
-1.6295
0.7592
n0
-0.3808
0.5393
n0

d(TO)
-6.0729
0.0000
-6.5921
0.0000
-6.1705
0.0000

*kk
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Null hypothesis: No levels relationship
Number of cointegrating variables: 4
Trend type: Rest. constant (Case 2)
Sample size: 32

Test Statistic Value
F-statistic 9.639346
10% 5% 1%
Sample Size  1(0) | o) | o) 1)
30 2.525 3.560 | 3.058 4223 | 4.280 5.840
35 2460 3460 | 2947 4088 | 4003 5532
Asymptotic ~ 2.200 3.090 | 2.560 3.490 | 3.290 4.370
*1(0) and I(1) are respectively the stationary and non-stationary bounds.
Dependent Variable: D(RGDPG)
Method: ARDL
Date: 05/11/26 Time: 21:48
Sample: 1992 2023
Included observations: 32
Dependent lags: 2 (Automatic)
Automatic-lag linear regressors (2 max. lags): REC TO INF CO2
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 162
Selected model: ARDL(1,2,0,0,1)
Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.994261 0.118491 -8.391015 0.0000
D(REC) -0.533464 0.106945 -4.988193 0.0000
D(REC(-1)) -0.177659 0.090823 -1.956106 0.0605
D(CO2) 12.58352 2.148464 5.856985 0.0000
R-squared 0.791878 Mean dependent var 0.165625
Adjusted R-squared 0.769579 S.D. dependent var 2.755594
S.E. of regression 1.322746 Akaike info criterion 3.513766
Sum squared resid 48.99040 Schwarz criterion 3.696983
Log likelihood -52.22025 Hannan-Quinn criter. 3.574497
F-statistic 35.51206 Durbin-Watson stat 2.126612
Prob(F-statistic) 0.000000
* _p-values are incompatible with t-Bounds distribution.
Variable * Coefficient Std. Error t-Statistic Prob.
REC(-1) 0.168066 0.138781 1.211011 0.2364
TO 0.073802 0.061570 1.198664 0.2411
INF -0.097467 0.037240 -2.617287 0.0143
CO2(-1) -2.741370 2.081351 -1.317111 0.1989
C -5.235690 8.272296 -0.632919 0.5321
Note: * Coefficients derived from the CEC regression.
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags
F-statistic 1.180843 Prob. F(2,21) 0.3266
Obs*R-squared 3.234954  Prob. Chi-Square(2) 0.1984
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 0.561072 Prob. F(8,23) 0.7983
Obs*R-squared 5.225241 Prob. Chi-Square(8) 0.7333
Scaled explained SS 1.875419 Prob. Chi-Square(8) 0.9846
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Dependent Variable: RGDPG

Method: ARDL

Date: 05/11/26 Time: 21:48

Sample: 1992 2023

Included observations: 32
Dependent lags: 2 (Automatic)
Automatic-lag linear regressors (2 max. lags): REC TO INF CO2
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 162
Selected model: ARDL(1,2,0,0,1)

Gada) daild

Series: Residuals

Sample 1992 2023
Observations 32

Mean -5.98e-15
Median 0.152349
Maximum ~ 2.114805
Minimum  -2.835640
Std. Dev. 1.257114
Skewness  -0.454343
Kurtosis 2389525
Jarque-Bera 1597853
Probabilty ~ 0.449811

Variable Coefficient Std. Error t-Statistic Prob.*

RGDPG(-1) 0.005739 0.156682 0.036629 0.9711

REC -0.533464 0.158250 -3.371024 0.0026

REC(-1) 0.522906 0.145223 3.600713 0.0015

REC(-2) 0.177659 0.117273 1.514920 0.1434

TO 0.073378 0.059902 1.224967 0.2330

INF -0.096908 0.041041 -2.361232 0.0271

CcO2 12.58352 2.867612 4.388154 0.0002

CO2(-1) -15.30916 2.711195 -5.646646 0.0000

C -5.205643 7.980819 -0.652269 0.5207

R-squared 0.698195 Mean dependent var 2.771875

Adjusted R-squared 0.593219 S.D. dependent var 2.288292

S.E. of regression 1.459458 Akaike info criterion 3.826266

Sum squared resid 48.99040 Schwarz criterion 4.238504

Log likelihood -52.22025 Hannan-Quinn criter. 3.962911

F-statistic 6.651018 Durbin-Watson stat 2.126612
Prob(F-statistic) 0.000160

*Note: p-values and any subsequent test results do not account for model

selection.
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Dependent Variable: EMP
Method: ARDL

Date: 05/11/26 Time: 21:53
Sample: 1992 2023

Included observations: 32

Dependent lags: 4 (Automatic)
Automatic-lag linear regressors (3 max. lags): CO2 INF REC TO
Deterministics: Restricted constant and no trend (Case 2)

Model selection method: Akaike info criterion (AIC)

Number of models evaluated: 1024
Selected model: ARDL(1,0,0,2,1)

Variable Coefficient Std. Error t-Statistic Prob.*

EMP(-1) 0.733523 0.109420 6.703760 0.0000

Cco2 -2.918560 2.652510 -1.100301 0.2826

INF 0.094758 0.039991 2.369476 0.0266

REC 0.257678 0.158668 1.624012 0.1180

REC(-1) -0.127305 0.151826 -0.838495 0.4104

REC(-2) -0.193624 0.124455 -1.655772 0.1334

TO -0.071626 0.073825 -0.970213 0.3420

TO(-1) -0.180435 0.080609  -2.238387 0.0352

C 32.47819 12.68752 2.559852 0.0175

R-squared 0.967072 Mean dependent var 17.71847

Adjusted R-squared 0.955618 S.D. dependent var 7.725707

S.E. of regression 1.627573 Akaike info criterion 4.044316

Sum squared resid 60.92688 Schwarz criterion 4.456554

Log likelihood -55.70905 Hannan-Quinn criter. 4.180961

F-statistic 84.43562 Durbin-Watson stat 1.923105
Prob(F-statistic) 0.000000

*Note: p-values and any subsequent test results do not account for model

selection.

Sample size: 32

Null hypothesis: No levels relationship
Number of cointegrating variables: 4
Trend type: Rest. constant (Case 2)

Test Statistic Value
F-statistic 4.778835
10% 5% 1%
Sample Size  1(0) ) () (1)
30 2525 3.560 3.058 4223 | 4280 5.840
35 2.460 3.460 2.947 4088 | 4.093 5.532
Asymptotic ~ 2.200 3.090 2.560 3490 | 3290 4.370
*1(0) and (1) are respectively the stationary and non-stationary bounds.




Dependent Variable: D(EMP)
Method: ARDL

Date: 05/11/26 Time: 21:53
Sample: 1992 2023

Included observations: 32
Dependent lags: 4 (Automatic)
Automatic-lag linear regressors (3 max. lags): CO2 INF REC TO
Deterministics: Restricted constant and no trend (Case 2)
Model selection method: Akaike info criterion (AIC)
Number of models evaluated: 1024
Selected model: ARDL(1,0,0,2,1)

Variable Coefficient Std. Error t-Statistic Prob.
COINTEQ* -0.266477  0.045103  -5.908153  0.0000
D(REC) 0.257678 0.096553 2.668788 0.0125
D(REC(-1)) 0.193624 0.093069 2.080435 0.0468
D(TO) -0.071626  0.057204  -1.252115  0.2209
R-squared 0.590613 Mean dependent var -0.279844
Adjusted R-squared 0.546750 S.D. dependent var 2.191073
S.E. of regression 1.475114  Akaike info criterion 3.731816
Sum squared resid 60.92688 Schwarz criterion 3.915033
Log likelihood -55.70905 Hannan-Quinn criter. 3.792547
F-statistic 13.46500 Durbin-Watson stat 1.923105
Prob(F-statistic) 0.000013
* _p-values are incompatible with t-Bounds distribution.
Variable * Coefficient ~ Std. Error ~ t-Statistic ~ Prob.
€02 -10.95240  8.079929 -1.355507  0.1865
INF 0.355594  0.210626  1.688269  0.1029
REC(-1) -0.237360  0.564015 -0.420839  0.6772
TO(-1) -0.945899  0.372541  -2.539050  0.0172
C 121.8800  40.84934  2.983646  0.0060
Note: * Coefficients derived from the CEC regression.
Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 2 lags
F-statistic 0.019184  Prob. F(2,21) 0.9810
Obs*R-squared 0.058358  Prob. Chi-Square(2) 0.9712
Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity
F-statistic 1.408765 Prob. F(8,23) 0.2453
Obs*R-squared 10.52356  Prob. Chi-Square(8) 0.2302
Scaled explained SS 7.745355  Prob. Chi-Square(8) 0.4587
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Series: Residuals

Sample 1992 2023
Observations 32

Mean 9.17e-15
Median 0.031033
Maximum 3.129886
Minimum -3.802279
Std. Dev. 1.401921
Skewness  -0.113729
Kurtosis 3.84939%
Jarque-Bera  1.030946
Probability ~ 0.597218




