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(01) p2, @alal
année CER GDP co2 TCH
1990 0,047 0,9199 0,5117 19,66
1991 0,086 0,9089 0,5473 20,59
1992 0,093 0,9252 0,5496 23,42
1993 0,156 0,9058 0,567 23,15
1994 0,162 0,8976 0,5461 24,3
1995 0,155 0,9318 0,5534 28,1
1996 0,161 0,97 0,5489 28,2
1997 0,209 0,9806 0,5599 28,6
1998 0,215 1,0306 0,5752 28
1999 0,201 1,0636 0,6092 29,2
2000 0,198 1,1042 0,6151 30
2001 0,197 1,1375 0,6302 28,4
2002 0,249 1,2013 0,6815 25,7
2003 0,191 1,2878 0,7198 23,7
2004 0,188 1,3432 0,7338 17,7
2005 0,22 1,4225 0,7747 15,3
2006 0,185 1,4465 0,8076 12,3
2007 0,193 1,4953 0,8488 13,8
2008 0,124 1,5306 0,8813 11,08
2009 0,131 1,5555 0,9444 10,2
2010 0,129 1,6121 0,9554 10
2011 0,038 1,6587 1,0279 10
2012 0,033 1,7147 1,1219 11
2013 0,046 1,7621 1,1566 9,8
2014 0,011 1,8289 1,232 10,2
2015 0,121 1,7127 1,1127 11,2
2016 0,134 1,6561 0,9753 10,2
2017 0,196 1,6112 0,9434 12
2018 0,217 1,5631 0,9117 12,3
‘éj\h!\ PARE IS WEN (02) (35) Galall
GDP CER
Date_06/19/21 Time: 17:15 Date: 06/19/21 Time: 17:12
Sample: 1990 2018 Sample: 1990 2018
Included observations: 29 Included observations: 29
Autocorrelation  Partial Correlation AC PAC 0Q-Stat Prob Autocorrelation  Partial Correlation AC PAC Q-Stat Prob
[ | [ | 1 0422 0422 57148 0.017 [ | | [ | 10738 0.738 17478 0.000
(| [ 2 0.380 0.246 10520 0.005 (O | o 2 0555 0.023 27.734 0.000
] ol 3 0286 0.080 13.352 0.004 (| 'l o 3 0344 -0.162 31.814 0.000
(I s 4 0043 -0.208 13.419 0.009 o | o 4 0.106 -0.229 32.217 0.000
(I oo 5 0.167 0.151 14.459 0013 I o 5 0.004 0093 32218 0.000
o ol 6 0.117 0074 14.998 0.020 o i 6 -0.190 -0.271 33.623 0.000
O O 7 0079 -0.012 15256 0.033 i I 7 -0.279 -0.031 36.792 0.000
[ | [ | 8 0429 0429 23.139 0.003 i o 8 -0.247 0.160 39.408 0.000
R [ [ 9 0.088 -0.293 23.488 0.005 (i i [ 9.-0.336 -0.280 44.494 0.000
I i 10 0.041-0.236 23566 0.009 s I N 10 -0.345 -0.153 50.130 0.000
I ([ 11 -0.031 -0.109 23615 0.014 [ o 11 -0.331 0.077 55586 0.000
o s 12 -0.333 -0.245 29.478 0.003 i [ s 12 -0.355 -0.165 62.237 0.000
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
CER GDP

With Constant t-Statistic -1.9502 -3.2925
Prob. 0.3059 0.0250

no e
With Constant & Trend t-Statistic -1.9553 -5.2698
Prob. 0.5963 0.0018

no s
Without Constant & Trend t-Statistic -0.0394 -0.1260
Prob. 0.6610 0.6311

noO noO

At First Difference

d(CER) d(GDP)
With Constant t-Statistic -5.6032 -8.2775
Prob. 0.0001 0.0000

e e
With Constant & Trend t-Statistic -5.4770 -8.1131
Prob. 0.0007 0.0000

e e
Without Constant & Trend t-Statistic -5.6266 -5.5280
Prob. 0.0000 0.0000

e s

Notes:

a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 126 and (no) Not Significant
b: Lag Length based on SIC

c: Probability based on MacKinnon (1996) one-sided p-values.

& il Jalsill L) milis ; (04) a2 (galall

Date-06/19/21 Time: 21:54

Series: CER GDP

Sample: 1990 2018

Included observations: 29

Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=6)

Dependent tau-statistic Prob.* z-statistic Prob.*
CER -2.276869 0.4021 -7.514317 0.4802
GDP -1.550687 0.7444 -1.690464 0.9459

glsalll Al da 01 (05) by Galdl

VAR Lag Order Selection Criteria
Endogenous variables: GDP CER
Exogenous variables: C

Date: 06/19/21 Time: 17:29
Sample: 1990 2018

Included observations: 24

Lag LogL LR FPE AIC SC HO
0] 25.21617 NA 0.000495 -1.934681 -1.836510 -1.908636
1 38.33857 22.96419* 0.000232* -2.694880* -2.400367* -2.616746*
2 39.58832 1.978779 0.000295 -2.465693 -1.974838 -2.335469
3 45.30519 8.098894 0.000261 -2.608766 -1.921567 -2.426452
4 47.43338 2.660238 0.000319 -2.452781 -1.569241 -2.218378
5 49.67908 2.432847 0.000396 -2.306590 -1.226707 -2.020097

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion
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Vector Autoregression Estimates
Date:706/19/21 Time: 17:50

Sample (adjusted): 1991 2018

Included observations: 28 after adjustments
Standard errors in () & t-statistics in [ ]

GDP CER
GDP(-1) 0.990299 -0.029406
(0.02855) (0.02536)
[ 34.6892] [-1.15961]
CER(-1) 0.246351 0.718248
(0.14078) (0.12506)
[ 1.74985] [ 5.74333]
C -0.000143 0.085470
(0.04948) (0.04395)
[-0.00289] [ 1.94468]
R-squared 0.981768 0.645459
Adi. R-squared 0.980310 0.617096
Sum sq. resids 0.048925 0.038605
S.E. equation 0.044238 0.039296
F-statistic 673.1127 22.75687
Log likelihood 49.16512 52.48189
Akaike AIC -3.297508 -3.534421
Schwarz SC -3.154772 -3.391685
Mean dependent 1.330646 0.151393
S.D. dependent 0.315259 0.063505

(sl rnhal) a5 6il) JLIES) 2 (07) A2 alal

VAR Residual Normality Tests

Orthogonalization: Cholesky (Lutkepohl)

Null Hypothesis: Residuals are multivariate normal
Date: 06/19/21 Time: 18:18

Sample: 1990 2018

Included observations: 28

Component Skewness Chi-sa df Prob.*
1 -0.562082 1.474370 1 0.2247
2 -0.046323 0.010014 1 0.9203
Joint 1.484384 2 0.4761
Component Kurtosis Chi-sq df Prob.
1 2.946298 0.003365 1 0.9537
2 3.616606 0.443570 1 0.5054
Joint 0.446935 2 0.7997
Component Jarque-Bera df Prob.
1 1.477735 2 0.4777
2 0.453584 2 0.7971
Joint 1.931319 4 0.7484

*Approximate p-values do not account for coefficient
estimation
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VAR Residual Serial Correlation LM Tests
Date: 06/19/21 Time: 18:01

Sample: 1990 2018

Included observations: 28

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 3.522495 4 0.4745 0.895652 (4, 44.0) 0.4747

Null hypothesis: No serial correlation at lags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 3.522495 4 0.4745 0.895652 (4, 44.0) 0.4747

*Edgeworth expansion corrected likelihood ratio statistic.

A L USRI 2 (09) ad) alal)

Pairwise Granger Causality Tests
Date: 06/19/21 Time: 23:01
Sample: 1990 2018

Lags: 1

Null Hypothesis: Obs F-Statistic Prob.
GDP does not Granger Cause CER 28 1.34470 0.2572
CER does not Granger Cause GDP 3.06196 0.0924

A BLE Y Gl (10) ad) alal)

Date 06/19/21 Time: 18:31
Sample: 1990 2018
Included observations: 29

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

. 1 -0.020 -0.020 0.0131 0.909
| 2 -0.036 -0.036 0.0557 0.973
. 3 -0.058 -0.059 0.1716 0.982
| 4 0.164 0.161 1.1391 0.888
| 5 -0.028 -0.028 1.1693 0.948
| 6 -0.072 -0.067 1.3700 0.968
| 7 -0.101 -0.088 1.7827 0.971
(| 8 0.535 0.522 14.031 0.081
9 -0.078 -0.125 14.303 0.112
10 -0.093 -0.092 14.712 0.143
11 -0.101 -0.033 15.220 0.173
12 -0.048 -0.257 15.341 0.223

.I.._..-....
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
CER CcO2

With Constant t-Statistic -1.9502 -5.2047
Prob. 0.3059 0.0002

no *kk
With Constant & Trend t-Statistic -1.9553 -8.1093
Prob. 0.5963 0.0000

no *kk
Without Constant & Trend t-Statistic -0.0394 -0.1013
Prob. 0.6610 0.6389

nO nO

At First Difference
d(CER) d(Co2)

With Constant t-Statistic -5.6032 -8.7891
Prob. 0.0001 0.0000
K*kk *kk
With Constant & Trend t-Statistic -5.4770 -5.5409
Prob. 0.0007 0.0007
*kk kK
Without Constant & Trend t-Statistic -5.6266 -7.0779
Prob. 0.0000 0.0000
kK *kk
Notes:

a: (*)Significant at the 10%; (**)Significant at the 5%b; (***) Significant at the 1% and (no) Not Significant
b: Lag Length based on SIC
c: Probability based on MacKinnon (1996) one-sided p-values.

a8 Y ¢ i) Jalsil) JLd) : (12) Ay alal)

Date=06/20/21 Time: 02:10

Series: CO2 CER

Sample: 1990 2018

Included observations: 29

Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=2)

Dependent tau-statistic Prob.* z-statistic Prob.*
CO2 -1.965045 0.5540 -3.309765 0.8528
CER -2.583926 0.2709 -8.731567 0.3816
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VAR Lag Order Selection Criteria
Endogenous variables: CO2 CER
Exogenous variables: C

Date: 06/19/21 Time: 18:50
Sample: 1990 2018

Included observations: 26

Lag LogL LR FPE AIC SC HO
0 48.66614 NA 9.46e-05 -3.589703 -3.492926 -3.561835
1 94.69980 81.44417 3.74e-06 -6.823062 -6.532732 -6.739457
2 103.0059 13.41748* 2.71e-06* -7.154297* -6.670414* -7.014956*
3 106.0412 4.436280 2.97e-06 -7.080093 -6.402657 -6.885016

* indicates laqg order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AIC: Akaike information criterion

SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

VAR gisai 48 : (14) pd Gl

Vector Autoregression Estimates
Date:.06/19/21 Time: 18:51

Sample (adjusted): 1992 2018

Included observations: 27 after adjustments
Standard errors in () & t-statistics in [ ]

CcO2 CER
CO2(-1) 1.307821 -0.380297
(0.20340) (0.18378)
[ 6.42967] [-2.06927]
CO2(-2) -0.333116 0.323636
(0.19351) (0.17484)
[-1.72146] [ 1.85102]
CER(-1) -0.289220 0.465789
(0.26647) (0.24076)
[-1.08538] [ 1.93462]
CER(-2) 0.478296 0.178162
(0.23512) (0.21244)
[ 2.03423] [ 0.83864]
C 0.002524 0.108577
(0.05929) (0.05357)
[ 0.04257] [ 2.02687]1
R-squared 0.966568 0.680339
Adj. R-squared 0.960490 0.622219
Sum sq. resids 0.040899 0.033389
S.E. equation 0.043117 0.038958
F-statistic 159.0145 11.70574
Log likelihood 49.33724 52.07600
Akaike AIC -3.284240 -3.487111
Schwarz SC -3.044271 -3.247142
Mean dependent 0.799385 0.153815
S.D. dependent 0.216915 0.063383
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VAR Residual Normality Tests

Orthogonalization: Residual Correlation (Doornik-Hansen)
Null Hypothesis: Residuals are multivariate normal

Date: O6/19/21 Time: 19:03

Sample: 1990 2018

INncluded observations: 27

Component Skewvwness Chi-sa df Prob.>
a1 -0.798406 3.512834 a1 0.0609
2 -0.144970 0.132149 a1 0O.7162
Joint 3.644983 2 0.1616
Component Kurtosis Chi-sqg df Prob.
i 4.606890 2. 713428 a1 0.0995
2 3.260234 1.823905 a1 0.1768
Joint 4.537333 2 0.1035
Component Jarque-Bera df Prob.
a1 6.226262 2 0.0445
2 1.956054 2 0.3761L
Joint 8.182316 a 0.0851

*Approximate p-values do not account for coefficient
estimation

o sall AN Bl ) JLER) 2 (16) ady 3alal)

VAR Residual Serial Correlation LM Tests
Date: 06/19/21 Time: 19:00

Sample: 1990 2018

Included observations: 27

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 7.714244 4 0.1026 2.077840 (4, 38.0) 0.1029
2 5.546301 4 0.2357 1.451809 (4, 38.0) 0.2360

Null hypothesis: No serial correlation at lags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.
1 7.714244 4 0.1026 2.077840 (4, 38.0) 0.1029
2 12.16359 8 0.1441 1.654204 (8, 34.0) 0.1462

*Edgeworth expansion corrected likelihood ratio statistic.

Appead) LIS 1 (17) 4 Gl

Pairwise Granger Causality Tests
Date: 06/20/21 Time: 02:13
Sample: 1990 2018

Lags: 2
Null Hypothesis: Obs F-Statistic Prob.
CER does not Granger Cause CO2 27 2.31676 0.1222

CO2 does not Granger Cause CER 2.35856 0.1180
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Date 06/19/21 Time: 19:36
Sample: 1990 2018
Included observations: 29

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

0.565 0.565 10.236 0.001
0.621 0.443 23.060 0.000
0.547 0.186 33.409 0.000
0.505 0.065 42.581 0.000
0.380 -0.135 47.977 0.000
0.252 -0.253 50.456 0.000
0.060 -0.406 50.602 0.000
0.026 -0.177 50.631 0.000
-0.028 0.122 50.666 0.000
10 -0.299 -0.263 54.907 0.000
11 -0.207 0.181 57.052 0.000
12 -0.352 0.062 63.594 0.000

L]
laa__
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UNIT ROOT TEST RESULTS TABLE (ADF)
Null Hypothesis: the variable has a unit root

At Level
CER TCH

With Constant t-Statistic -1.9502 -1.3769
Prob. 0.3059 0.5784

noO no
With Constant & Trend t-Statistic -1.9553 -3.8882
Prob. 0.5963 0.0263

no *x
Without Constant & Trend t-Statistic -0.0394 -0.5830
Prob. 0.6610 0.4554

noO no

At First Difference
d(CER) d(TCH)

With Constant t-Statistic -5.6032 -9.4393
Prob. 0.0001 0.0000
Kkk *kk
With Constant & Trend t-Statistic -5.4770 -5.2977
Prob. 0.0007 0.0012
Kkk Kkk
Without Constant & Trend t-Statistic -5.6266 -9.6209
Prob. 0.0000 0.0000
Kkk Kk
Notes:

a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant
b: Lag Length based on SIC
c: Probability based on MacKinnon (1996) one-sided p-values.

oaile Jal & il Jalsil) Sl ; (20) ady galall

Date=96/20/21 Time: 04:16

Series: CER TCH

Sample: 1990 2018

Included observations: 29

Null hypothesis: Series are not cointegrated

Cointegrating equation deterministics: C

Automatic lags specification based on Schwarz criterion (maxlag=1)

Dependent tau-statistic Prob.* z-statistic Prob.*
CER -2.211059 0.4332 -8.223302 0.4212
TCH -0.848563 0.9269 -1.972110 0.9337
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VAR Lag Order Selection Criteria
Endogenous variables: TCH CER
Exogenous variables: C

Date: 06/19/21 Time: 19:53
Sample: 1990 2018

Included observations: 26

Lag LoglL LR FPE AlIC SC HO
(o] -49.77350 NA 0.183948 3.982577 4.079353 4.010445
1 -3.808538 81.32262* 0.007305* 0.754503* 1.044833* 0.838107*
2 -2.325529 2.395630 0.008934 0.948118 1.432001 1.087459
3 2.713829 7.365216 0.008393 0.868167 1.545604 1.063244

* indicates lag order selected by the criterion
LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error
AIC: Akaike information criterion
SC: Schwarz information criterion

HQ: Hannan-Quinn information criterion

VAR gisai 48 : (22) pdy @l

Vector Autoregression Estimates
Date:06/19/21 Time: 19:55
Sample (adjusted): 1991 2018
Included observations: 28 after adjustments
Standard errors in () & t-statistics in [ ]

TCH CER
TCH(-1) 1.041085 0.001892
(0.05708) (0.00114)
[ 18.2388] [ 1.66259]
CER(-1) -13.78577 0.652181
(6.72852) (0.13414)
[-2.04886] [ 4.86181]
C 0.969000 0.021088
(1.05392) (0.02101)
[ 0.91943] [ 1.00362]
R-squared 0.943443 0.663586
Adj. R-squared 0.938918 0.636673
Sum saq. resids 92.16114 0.036631
S.E. equation 1.920012 0.038278
F-statistic 208.5159 24.65659
Log likelihood -56.40896 53.21662
Akaike AIC 4.243497 -3.586902
Schwarz SC 4.386233 -3.444166
Mean dependent 18.51571 0.151393
S.D. dependent 7.768709 0.063505
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VAR Residual Normality Tests
Orthogonalization: Cholesky (Lutkepohl)
Null Hypothesis: Residuals are multivariate normal
Date: 06/19/21 Time: 19:59
Sample: 1990 2018
Included observations: 28

Component Skewness Chi-sg df Prob.*
1 -0.354751 0.587293 1 0.4435
2 -0.036260 0.006136 1 0.9376
Joint 0.593428 2 0.7433
Component  Kurtosis Chi-sqg df Prob.
1 4.136413 1.506673 1 0.2196
2 2.946442 0.003346 1 0.9539
Joint 1.510019 2 0.4700
Component Jarque-Bera df Prob.
1 2.093966 2 0.3510
2 0.009482 2 0.9953
Joint 2.103448 4 0.7167

*Approximate p-values do not account for coefficient
estimation

g—zt\jgﬂ 9;1\33\ Lls Y Lsd) ¢ (24) PEJ aalal)

VAR Residual Serial Correlation LM Tests
Date: 06/19/21 Time: 20:00

Sample: 1990 2018

Included observations: 28

Null hypothesis: No serial correlation at lag h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 2.377283 4 0.6667 0.596737 (4, 44.0) 0.6669

Null hypothesis: No serial correlation at lags 1 to h

Lag LRE* stat df Prob. Rao F-stat df Prob.

1 2.377283 4 0.6667 0.596737 (4, 44.0) 0.6669

*Edgeworth expansion corrected likelihood ratio statistic.

Appeal) JLE3) 1 (25) 4 aldll

Pairwise Granger Causality Tests
Date: 06/20/21 Time: 04:15
Sample: 1990 2018

Lags: 1
Null Hypothesis: Obs F-Statistic Prob.
TCH does not Granger Cause CER 28 2.76422 0.1089

CER does not Granger Cause TCH 4.19781 0.0511
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Résume :

Pour parvenir a un développement durable, les énergies renouvelables doivent étre
largement utilisées, car c'est la solution idéale pour concilier les objectifs économiques,
sociaux et environnementaux. Cela oblige aux pays de relever le défi de développer et de
genéraliser I'exploitation des énergies propres, afin de ne pas priver les genérations
futures de vivre dans un environnement propre.

L'Algérie, comme d'autres pays, fait face aux défis énergétiques et plus que cela, en
s'appuyant principalement sur le secteur de I'énergie pour financer tous les secteurs. C'est
pour cela, elle doit utiliser les énergies renouvelables car elle posséde des potentiels qui
la qualifient comme pays exportatrice de cette énergie. Et a travers I'étude quantitative
qui confirme le rdle et la contribution des énergies renouvelables dans la réalisation du
développement durable dans sa dimension économique, sociale et environnementale en
Algérie, au cours de la période de 1990 & 2018. A l'aide de modeles de régression simples
et du logiciel Eviews10, I'étude a déterminé le niveau de la relation entre les énergies
renouvelables et la dimension économique du développement durable, représentée par le
produit intérieur brut (PIB), qui est une relation directe. Les résultats de I'étude ont
également indiqué qu'il existe une relation inverse entre la consommation d'énergies
renouvelables et la dimension sociale du développement durable représentée par I'indice
de chémage (TCH). Les résultats ont démontré une relation inverse entre les énergies
renouvelables et la dimension environnementale du développement durable représentée
par le pourcentage de dioxyde de carbone (CO2).

Mots clés : développement durable, énergies renouvelables, modéle de régression
simple.



