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The Impact of Renewable Energy Consumption on Environmental
Pollution in Maghreb Countries (Algeria, Tunisia, Morocco)
Standardized study for the period (2000-2020)

Panel data used.
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Summary

This study aims to highlight the essential role of renewable energy consumption in the
Maghreb countries, and its impact on environmental pollution resulting from the use of
fossil energies by highlighting all the available opportunities and challenges that we
need to overcome towards moving forward in the energy transition, and adopting
alternative energies in their energy mix, which calls for the necessity of finding ways to
get out of oil dependency and achieving economic diversification. The problem of this
study is the worsening environmental effects of the use of fossil energy and the decrease
in the global stock of it. We relied on the descriptive and analytical approach and
economic measurement tools, and tested a main hypothesis that the consumption of
renewable energy affects environmental pollution In an effort to prove this, we
conducted a standard analytical study on three (3) Maghreb countries (Algeria, Tunisia
and Morocco) during the period 2000-2019, using Panel data, and we concluded that
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there is a long-term, but very weak, positive relationship between electricity
consumption from wind energy (WI ) and carbon oxide emissions. As for the
consumption of electricity from solar energy (SO), it has a significant impact with a
positive relationship in the short term, The results also showed the existence of a
positive and significant short-term relationship between wind energy and carbon oxide
emissions (CO,) However, although the countries of the Arab Maghreb possess
enormous potential in renewable energies, their experience in this field remains in its
infancy, and the success of the program to develop renewable energies in the future
remains dependent on finding the appropriate financial structure, through openness to
the local and foreign private sector and focusing on the human and technological factor
is the basis of any development in the world.

Keywords: renewable energies, environmental pollution, solar energy, wind energy,
Panel models.
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Panel unit root test: Summary

Series; CO2

Date: 08/200/23 Time: 21:25

Sample: 2000 2020

Exogenous variables: Individual effects
User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced obsemations for each test

Cross-

Method Statistic Prob** sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -2.39291 0.0084 3 57
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.00187 0.4993 3 57
ADF - Fisher Chi-square 414430 0.6572 3 57
PP - Fisher Chi-square 16.9573 0.0094 3 a0

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

|(O)(5M\ e SO J saagll s ,lad) 02 ‘AE\) adal)

Panel unit root test: Summary
Series: 30

Date: 08/20/23 Time: 21:33
Sample: 2000 2020
Exogenous variables: Mone
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-
Method Statistic Frob** sections Obs
Mull: Unit root {assumes commaon unit root process)
Levin, Lin & Chu t* -0.23636 04066 3 57
Mull: Unit root {assumes individual unit root process)
ADF - Fisher Chi-square 4882849 0.5588 3 57
PP - Fisher Chi-square 1.92476 0.9265 3 G0

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary
Series: D(S0)

Drate: 08/20/23 Time: 21:33
Sample: 2000 2020
Exogenous variables: Mone
LUser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

g &

Cross-
Method Statistic Prob.** sections Cbs
Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -2.01449 0.0220 3 54
Mull: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 19.9418 0.0028 3 54
PP - Fisher Chi-square AT.3225 0.0000 3 5T

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

1(0)cssisal) yie WI § Basgl) > JL3a) :04 by galal

Fanel unit root test: Summary
Series: Wl

Date: 0820023 Time: 21:234
Sample: 2000 2020
Exogenous variables: None
ser-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-
Method Statistic Prob.** sections Cbs
Full: Unit root (assumes common unit root process)
Levin, Lin & Chu t* 3253249 0.9994 3 57
Full: Unit root {fassumes individual unit root process)
ADF - Fisher Chi-sgquare 3. 74851 07107 3 BY
PP - Fisher Chi-square 297335 08122 3 60

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

355



1(1)Js8) GaN xie W J Basgll jda jladl (05 a8, galal

Fanel unit root test: Summary
Series: DN

Date: 08/20/23 Time: 21:34
Sample: 2000 2020
Exogenous variables: Mone
User-specified lags: 1

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

g &

Cross-
Method Statistic Prob** seclions Obs
Mull: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -4 06219 0.0000 3 54
Mull: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 232017 0.0007 3 54
PP - Fisher Chi-square 397491 0.0000 3 57

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

g.a,,m.&'\ﬂ Sy zigad i :06 "aé) adal)

Crependent VWariable: COZ7?

Method: Pooled Least Squares

Date: 08/20/23 Time: 21:49

Sample: 2000 2020

Included observations: 21
Cross-sections included: 3

Total pool (unbalanced) obsernvations: 62

Variable Coefficient Std. Error t-Statistic Prob.

S07 0101508 0.054454 1.864101 00673

Wiz 0123158 0106121 1.160538 0.2505

C . 707302 0037367 206.2599 0.0000

R-squared 0.073907 Mean dependent var F.r27049

Adjusted R-squared 0.042514 S.D. dependent var 0287801

S.E. of regression 0281617 Akaike info criterion 0350638

Sum squared resid 4 679173 Schwarz criterion 0453564

Log likelinood -7.8697¥389 Hannan-Qwwinn criter. 0.391050

F-statistic 2354236 Durbin-Watson stat 0133207
FProb(F-statistic) 0103829
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Dependent Variable: CO27
Method: Pooled Least Squares
Date: 08/20/23 Time: 21:50

Sample: 2000 2020

Included observations: 21

Cross-sections included: 3
Total pool (unbalanced) observations: 62

Variable Coefficient Std. Error t-Statistic Prob.
S07 0.031864 0017381 1.833306 0.0720
Wi 0057562 0033603 1.713010 00821
C 7.719124 0011757 G56.5674 0.0000
Fixed Effects (Cross)
AlL—C 0344772
TU-C -0.308942
MO—C -0.019412
Effects Specification
Cross-section fixed (dummy variables)
R-squared 0.911666 Mean dependentvar F.r270449
Adjusted R-squared 0.905468 S.D. dependentwvar 0287301
S.E. of regression 0.088488 Akaike info criterion -1.934701
Sum squared resid 0446313 Schwarz criterion -1.763158
Log likelihood G4 97572 Hannan-Quinn criter. -1.867349
F-statistic 1470704  Durbin-WWatson stat 0213461
Prob(F-statistic) 0000000
Al gdad) B CJJA.\ i :08 PEJ alal)
Dependaent Wariable: CO27
Method: Pooled EGLS (Cross-section randorm effect=s)
Crate: OS/200/232 Time: Z21:51
Sample: 2000 2020
Included cbhsaervations: 21
Cross-secltions included: =
Total pool (unbbalanced) observations: 62
Swwarmy and Arora estirmator of component variances
wWariable Coefficient Std. Error t—-Statistic Prob.
£ O 101508 O.O17F110 5. 922605 O o000
L D 1232158 D.OE3345 2593478 DO Oo0s
L = F.FOTI3I0O2 O.0117F=£"1 556 433656 O 000D
Random Effects (Cross)
Al — D D 00000
T —= DO ooDo0
A O—C O 000000
Effects Specification
= Rho
Cross-section randorm OO0 oo O oo oD
Idiosyncratic randorm O.Oss482 A.0000

WWeighted Statistics

R-=qgquared
Adjusted R-sguared
S E. of regression
F-statistic
Prob(F-statistic)

OFZe07T
022514
2= T =y
3542306
Aoz2E29

onoOoo

Mean dependent var
S D. dependent var
Sum squared resid
Crurbin-Watson stat

F.F27049
Lo e=gt= g = U w iy |
4 5T T3
0. 122207

Unweighted Statistics

R-squared
Sum squared resid

0. O0FZ2907F
4. 65F¥F91 73

Mean dependent war
Durbin-vWwatson stat

F 2T 049
0123207
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Redundant Fixed Effects Tests
Pool: COUNTERIE
Test cross-section fixed effects

Effects Test Statistic df. Prob.
Cross-section F 270.295455 (2,57) 0.0000
Cross-section Chi-square 145.691020 2 0.0000

Jhasl) A BN zigal g Aulgdall JES) zigad o Aalial) 110 o) alal
(HAUSMAN

Correlated Random Effects - Hausman Test
Pool: COUNTERIE
Test cross-section random effects

Test Summary Chi-Sq. Statistic  Chi-Sq. df. Prob.

Cross-section random 540.590911 2 0.0000
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Pedroni Residual Cointegration Test

Series; CO27 S07 WI?

Date: 08200232 Time: 17:19

Sample: 2000 2020

Included obsernvations: 21

Cross-sections included: 2

Mull Hypothesis: Mo cointegration

Trend assumption: Deterministic intercept and trend

Automatic lag length selection based on AIC with a max lag of 3
Mewey-West automatic bandwidth selection and Bartlett kernel

Alternative hypothesis: common AR coefs. (within-dimension)

Weighted
Statistic Prob. Statistic Prob.
Fanel vw-Statistic G.736694 00000 4 562858 00000
FPanel rho-Statistic -0.9983289 0.1591 -1.171229 01208
FPanel PP-Statistic -2.02a8704 00212 2633012 0.0042
Panel ADF-Statistic -2.052071 0.0201 -2 645084 0.0041

Alternative hypothesis: individual AR coefs. (between-dimension)

Statistic Prob.
Group rho-Statistic -0 226949 04102
Group PP-Statistic -2.0615325 0.0196
Group ADF-Statistic -2.052211 00201

Cross section specific results

Phillips-Peron resulis (non-parametric)

Cross D AR(1) Variance HAC Bandwidth Obs
AL 0. 386 0000211 0000211 000 20
TU 0.056 9. 83E-05 9. 83E-05 0.00 20
MO -0.097 0000148 0.000141 2.00 20

Augmented Dickey-Fuller results (parametric)

Cross D AR(1) Variance Lag Max lag Obs
AL 0.386 0000211 0 3 20
TU 0.056 9. 83E-05 0 3 20
M -0.097 0000148 0 3 20
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Dependent Variable: DCO2)

Method: ARDL

Date: 08/20123 Time: 21:35

Sample: 2005 2020

Included observations: 50

Maximum dependent lags: 4 (Automatic selection)
Model selection method: Akaike info criterion (AIC)
Dynamic regressors (4 lags, automatic) S0 Wl

Fixed regressors: C

Mumber of models evalulated: 16
Selected Model: ARDL(3, 4, 4)
Mote: final equation sample is larger than selection sample

Variable Coefficient Std. Error t-Statistic Frob.*
Long Run Equation
S0 -0.047418 0.140198 -0.338223 0.7381
Wi 0.539164 0.210646 2.558532 0.0172
Short Run Equation

COINTEQDT -0.101065 0.023765 -4 252702 0.0003
DLCO2(-1)) -0.213233 0.197608 -1.079071 0.2913
DLCO2(-2)) -0.243637 0152012 -1.602743 01221
Ds0) 0.020804 0.011441 1.818260 0.0815
DSO-1)) -0.028025 0.046368 -0.604398 0.5513
DSO-2)) 0.031234 0.011156 2799745 0.00949
DSO-3)) 0.012041 0.002918 1.350198 0.18895

DI -0.030793 0.010604 -2.903947 0.0078a
DONI-1)) -0.004885 0.011222 -0.444179 0.66049
DNI-2)) -0.004210 0.004944 -0.851596 0.40249
DNI-3)) 0.001776 0.0160848 0110353 0.9130

C 0800842 0.199114 4 022021 0.0005
Mean dependent var 0.013122 S.0D. dependentwvar 00158149
S.E. ofregression 0.007622 Akaike info criterion -5.358032
Sum squared resid 0.001384 Schwarz criterion -4 054304
Log likelinood 204 0990 Hannan-Qwwinn criter. -4 846155
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Akaike Information Criteria
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Wariable Coefficient Std. Error t-Statistic Prob. *
COINTEQO -0.137276 0.000416 -329.9449 0.0000
D{CO2(-1)) -0.468303 0.023877 -19.61331 0.0003
D{CO2(-2)) -0.521754 0.014305 -36.47239 0.0000

oS0 000287032 0.000321 27.10702 0.0001

D{SO-1)) 0.0128158 0.000309 58.67839 0.0000

D{SO-2)) 0.024950 0.000302 3270995 0.0000

D{SO-3) 0.002746 7.19E-05 38 18878 0.0000

Do) -0.009785 1.18E-05 -230.8761 0.0000

DOWI-173) -0.027371 2 45E-05 -1117.763 0.0000

DOWI-2)) -0.009870 7 48E-06 -1319.940 0.0000

DOWI-3)) -0.017314 2 49E-06 -A939.679 0.0000

C 1.124429 0.026284 43 16341 0.0000
Variable Coefficient Std. Errar t-Statistic Prob. *
COINTEQD -0.109622 0.002572 -42 62241 0.0000
D{CO2(-11) -0.347137 0.045322 -7.659343 0.0046
D{COZ2(-2)) 0.001776 0.035655 0.049810 09634
Di(s0) 0043674 0002014 21.68670 0.0002

DiS0-1)) -0.120761 0.003117 -38.73948 0.0000

DiS0O-2)) 0.052916 0.002205 23.99926 0.0002

DiS0-3)) 0.003505 2.12E-05 165.6700 0.0000

L] -0.043813 0.0009495 -44 04776 0.0000

CWIH-1)) 0.007594 0.000729 10.41851 0.0014

CWI-2)) 0.005641 0000276 20.44746 0.0003

CWI-3)) 0.033755 0.000192 175.9336 0.0000

C 0.822300 0141920 5794111 0.0102
Variable Coefficient Std. Errar t-Statistic Prob. *
COINTECOA -0.056297 0.001023 -55.04883 0.0000
D{CO2(-1)) 0175742 0.0539859 3.256853 0.0472
CHCO2(-2)) 0210932 0.032615 -6.467385 0.0075
D(s0) 0.010034 9.31E-05 107 7634 0.0000

D{S0-11) 0.018528 0.000208 39 28660 0.0000

Ds0-2)) 0.015835 0.000132 120.3333 0.0000

D{S0-3)) 0.029871 5.08E-05 587.8006 0.0000

D1 -0.038781 0.001678 -23.10602 0.0002

DOWI-10) 0.004824 0.002816 1.713209 0.1852

DWI-20) -0.008401 0001676 -5.012120 0.0153

DOWI-3)) -0.011114 0.000232 -47.97902 0.0000

C 0445738 0.061184 7.285152 0.0053
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Pairwise Granger Causality Tests
Date: 02/29/24 Time: 1512
Sample: 2000 2020

Mean
Median
Maximum
Minimum
Std. Dev.

Kurtosis

Series: Residuals
Sample 2000 2020
Observations 50

Skewness 0.174161

Jarque-Bera  0.860946
Probability 0.650201

-6.21e-17
-1.71e-05
0.015790
-0.010591
0.005334

3.540301

Lags: 1
Mull Hypothesis: Obs  F-Statistic Praob.
D30 does not Granger Cause CO2 a7 4 85203 0.0318
C02 does not Granger Cause DE0 0.97475 0.3279
Wl does not Granger Cause CO2 57 002827 0.0467
C02 does not Granger Cause DWW 055378 0.4600
O'WI does not Granger Cause DSO a7 0.07211 0.7893
D350 does not Granger Cause DWI 007424 0.7863
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