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Summary

"This study aimed to determine the impact of renewable energies on
economic growth in Arab countries. It relied on two models: the first model
measured the impact of renewable energy production on economic growth in
Arab countries, including 7 countries during the period (2006-2020). This was
estimated using the Fixed Effects Panel model, specifically the Random
Effects model, based on the following variables: GDP per capita, total labor
force, fixed capital, and total renewable energy production. The results of this
analysis indicated that the appropriate model for this study is the Random
Effects model. The study revealed a positive impact of all indicators of
renewable energy production on economic growth except for the total labor
force indicator, which had a negative impact.

As for the second model, it measured the impact of renewable energy
consumption on economic growth in Arab countries during the period (1990-
2020) using the Dynamic Panel model, specifically employing the Pooled
Mean Group (PMG) model. This model found a positive long-term effect of
renewable energy consumption on economic growth, while short-term effects
varied from one country to another.

Keywords: Economic growth, renewable energy production, renewable
energy consumption, Panel model, Random Effects model, PMG (Pooled
Mean Group) model."
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H&: Mo cointegration Humber of panels
Ha: Some panels are cointegrated Number of periods

Cointegrating vector: Panel specific

Panel means: Included
Time trend: Not included
AR parameter: Panel specific

Cross-sectional means removed
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Variance ratio 4.6302 0. 000
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Coefficients
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mg pmg Difference S.E.
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11 1.781072 .8761054 .904967 2.437834
lrec .8612848 .5188647 3424201 1.505405

b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg

Test: Ho: difference in coefficients not systematic

chi2(3) = (b-B)'[(V_b-V_B)"(-1)] (b-B)
= 1.68
Prob>chi2 = 0.6420
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pmg DFE Difference S.E.
1k L1772987 2962642 4810345 4.801405
11 .8761054 .2603818 .6157236 3.214403
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b = consistent under Ho and Ha; obtained from xtpmg
B = inconsistent under Ha, efficient under Ho; obtained from xtpmg

Test: Ho: difference in coefficients not systematic

chi2(3) = (b-B)'[(V_b-V B)"(-1)] (b-B)
= 0.05
Prob>chi2 = 0.9967
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Variable Obs Mean  Std. Dev. Min Max
irak 15 4216.625  478.3387 3437.363  4903.823
tun 15 3838.904  188.7846  3399.493  4094.878

yam 15 1884597  562.5899  1057.282  2547.64

syr 15 1106.086  329.825 754.6463  1552.866

alg 15 4024.229  156.5269 3783.313  4246.242

mac 15 2948.59 271914  2484.975  3355.613

egp 15 3345.62  270.5887  2832.548  3835.784

jor 15 4392.903  424.6704 3784.762  4920.865

statall 4sse p Gl jda 1 Hradll
Bl Jos (3 aheladl (58l Ll aglamY) GGl 2 % o3y el

Variable 0bs Mean  Std. Dev. Min Max
irak 15 8988624 1364669 6932361 1.07e+07

tun 15 4030274 180123.3 3648430 4240681

yam 15 5657176 374423.2 5016910 6237915

syr 15 5174971 700745.5 4290210 6271527

alg 15 1.78e+07  2.76e407 1220263 1.17e408

mar 15 1.17e407  332625.3 1.11e407  1.23e407

egp 15 2.%e+07 1608151 2.61e+07  3.14e+07

jor 15 2198276  511850.7 1600354 2922682

statall 4se p Gl jda 1 Hradll
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Variable 0bs Mean  Std. Dev, Min Max
irak 15 1572451 5.03236  6.756403 26.01722

tun 15 21850092 2.533738  15.7898  26.00781

yan 15 8.501601  5.27239  1.402435  17.1943

syr 15 13.81364  5.589245  6.874586  21.63094

alg 15 35371 5.94034  23.16564  43.07444

mar 15 28,1769  1.474111 25.86978  31.26829

egp 15 16.56447  3.002937 12.44601 22.27806

jor 15 2418445  4.610004 18.36883 31.51713

Gl

Bl Jol (3 S3uomal) U ) ey alas Y1 il e (9) o3) gl

. sum irak tun yam syr alg mar egp jor

Variahle 0bs Mean  Std. Dev. Min Max
irak 15 4088.2  996.8376 2197 5736
tun 15 418.5333  224.6842 1 710
yan 15 1306 195.4748 2 497
syr 15 26333  157.112 789 4048
alg 15 45.8  228.0177 13 841
mar 15 10,2 1885.282 1230 7627
egp 15 15919.53  2477.005 13562 239m
jor 15 §38.4  1315.809 67 482

statall dse p Gl j3a 1 juadl
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Covariance Analysis: Ordinary

Date: 05/28/24 Time: 06:43

: é‘,’)‘ 3\.‘3-\4 lo—1



Sample: 2006 2020

Included observations: 15

Correlation
Probability GDP K L REP
GDP 1.000000
K 0.347333 1.000000
0.2046 -
L 0.895112 0.244977 1.000000
0.0000 03789
REP -0.120709 -0.136169 -0.176174 1.000000
0.6683 0.6285 0.5300 -

Covariance Analysis: Ordinary

Date: 05/28/24 Time: 06:49
Sample: 2006 2020

Included observations: 15

: &q.gj\ doly Aol -2

Correlation



Probability SERO03 SER04 SER05 SER06

SERO03 1.000000

SERO04 -0.273389 1.000000
0.3242 -

SER05 0.836609 -0.507061 1.000000
0.0001 0.0537 -

SER06 0.751577 -0.729559 0.877262 1.000000
0.0012 0.0020 0.0000 -

ey 3\55..\4 Lol—3

Covariance Analysis: Ordinary
Date: 05/28/24 Time: 06:51
Sample: 2006 2020

Included observations: 15

Correlation
Probability SERO03 SER04 SERO05 SERO06
SERO03 1.000000
SER04 0.781726 1.000000
0.0006 -




SERO05 -0.741726 -0.616878 1.000000
0.0015 0.0143 -
SERO06 -0.869352 -0.465729 0.792804 1.000000
0.0000 0.0802 0.0004 -
D Uy Aoy Aol -4
Covariance Analysis: Ordinary
Date: 05/28/24 Time: 06:53
Sample: 2006 2020
Included observations: 15
Correlation
Probability SERO03 SER04 SERO05 SERO06
SERO03 1.000000
SER04 0.934542 1.000000
0.0000 -
SERO05 0.894836 0.786739 1.000000
0.0000 0.0005 = -
SERO06 0.584024 0.739914 0.291152 1.000000
0.0223 0.0016 0.2924 -

Gl
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Covariance Analysis: Ordinary
Date: 05/28/24 Time: 06:54
Sample: 2006 2020

Included observations: 15

Correlation
Probability SERO03 SER04 SERO05 SERO06
SERO03 1.000000
SER04 0.760356 1.000000
0.0010 -
SERO05 0.231029 0.074160 1.000000
0.4074 0.7928 @ -
SERO06 0.408180 0.454110 -0.106856 1.000000
0.1309 0.0891 0.7047 -

D Pyl gy Aol —6



Covariance Analysis: Ordinary
Date: 05/28/24 Time: 06:56
Sample: 2006 2020

Included observations: 15

Gl

Correlation
Probability SERO03 SER04 SERO05 SERO06
SERO03 1.000000
SER04 -0.376812 1.000000
0.1662 -
SERO05 0.888728 -0.384189 1.000000
0.0000 0.1574 -
SERO06 0.860085 -0.342608 0.888398 1.000000
0.0000 0.2113 0.0000 -
D e Aoy Aol —7
Covariance Analysis: Ordinary
Date: 05/28/24 Time: 06:58
Sample: 2006 2020
Included observations: 15
Correlation
SERO05 SERO06

Probability ‘ SERO03 SER04

SER03 ‘ 1.000000



SER04 -0.440265
0.1005
SERO05 0.770081
0.0008
SERO06 0.693152
0.0042

1.000000

-0.837468

0.0001

-0.184063

0.5114

Gl

1.000000

0.402840 1.000000

0.1365 -

Covariance Analysis: Ordinary
Date: 05/28/24 Time: 07:00
Sample: 2006 2020

Included observations: 15

: Oéfﬂ‘ ﬁj-b Lo —8

Correlation

Probability GDP

SER05 SERO06

SERO03 1.000000

SERO04 0.845267

1.000000



SER05

SERO06

0.0001

-0.908881

0.0000

-0.758366

0.0010

-0.886600

0.0000

-0.676917

0.0056

1.000000

0.790672

0.0004

1.000000

. reg LGDP Lk LL LPROD

e Z3gad) i il (11 435 glly

source sS df NS Number of obs = 120
F( 3, 116) = 22.31

Model | 10.8111394 3 3.60371313 Prob > F = 0.0000
Residual | 18.7393024 116 .16154571 R-squared = 0.3659
Adj R-squared = 0.3495

Total 29.5504418 119  .24832304 Root MSE = .40193
LGDP Coef. Std. Err. t Pt [95% conf. Interval]
Lk .4957025  .0611444 8.11  0.000 .3745982  .6168068

LL .0533466  .0538167 0.99 0.324  -.0532442  .1599373
LPROD | -.0177327 .0192106  -0.92 0.358  -.0557817  .0203163
_cons 5.826068 .8074133 7.22  0.000 4.226884  7.425252

statall 4 n Cla jde 1 Huadll

alpiall AR Z3gadl i s 1 (12) 43 gl
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. Xtreg LGDP Lk LL LPROD, re

Random-effects GLS regression Number of obs = 120

Group variable: id Number of groups = 8

R-sq: within = 0.4760 Obs per group: min = 15

between = 0.3763 avg = 15.0

overall = 0.3313 max = 15

wald chi2(3) = 102.39

corr(u_i, X) =0 (assumed) prob > chi2 = 0.0000

LGDP Coef. std. Err. z P>|z| [95% conf. Intervall]

Lk .2607536  .0353067 7.39  0.000 1915538 .3299533

LL .0640349  .0363377 1.76  0.078  -.0071857  .1352554

LPROD | -.0357932 .0116678  -3.07 0.002  -.0586616 -.0129248

_cons 6.455955  .6040794  10.69 0.000 5.271981  7.639928
sigma_u | .51102791
sigma_e 12657044

rho 94220118  (fraction of variance due to u_i)

SR 3l s wils 1 (13) o3 gl

statall 4sse p Gl jda 1 Haadll

)
. xtreg LGDP Lk LL LPROD, fe
Fixed-effects (within) regression Number of obs = 120
Group variable: id Number of groups = 8
R-sq: within = 0.4760 Obs per group: min = 15
between = 0.3720 avg = 15.0
overall = 0.3273 max = 15
F(3,109) = 33.01
corr(u_i, xb) = 0.2948 Prob > F = 0.0000
LGDP Coef. std. Err. t P>t [95% conf. Interval]
Lk 2565999  .0358863 7.15  0.000 1854745 .3277253
LL .0637044  .0370081 1.72  0.088 -.0096445 1370533
LPROD -.0367877  .0118803 -3.10 0.002 -.0603341 -.0132412
_cons 6.47985  .5887912 11.01  0.000 5.312885 7.646815
sigma_u 4348902
sigma_e 12657044
rho .92191026  (fraction of variance due to u_i)

F test that all u_i=0:

F(7, 109)

= 151.53

Prob > F = 0.0000

statall dse p Gl j3a 1 Huadl
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. Xttest0
Breusch and Pagan Lagrangian multiplier test for random effects
LGDP[id,t] = xb + u[id] + e[id,t]

Estimated results:
| var sd = sqrt(var)

LGDP .248323 .4983202
e .0160201 1265704
u .2611495 .5110279
Test: var(u) =0
= 617.95
Prob > chibar2 = 0.0000

statall 4wy Gla jde 1 Huadll

Hausman L= s 0 (15) o3, gl

. hausman fe re

— Coefficients —
(b) (B) (b-B) sqrt(diag(v_b-v_B))
fe re Difference S.E.
Lk .2565999 .2607536 -.0041536 .0064237
LL .0637044 .0640349 -.0003304 .0070124
LPROD -.0367877  -.0357932 -.0009945 .0022373

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
(b-8) " [(v_b-v_B)A(-1)](b-B)
0.42
0.9362

chi2(3)

Prob>chi2

statall 4se p Gl jda 1 Haadll
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. xtserial Lgdp Lk LL LREP

Wooldridge test for autocorrelation in panel data
HO: no first order autocorrelation
F(C 1, N = 47.236
Prob > F = 0.0002

. ghxt Lgdp Lk LL LREP, id(8)

*

Panel Groupwise Heteroscedasticity Tests

Ho: Homoscedasticity - Ha: Groupwise Heteroscedasticity

104.3462 p-value > chi2(7)  0.0000
87.4996 P-value > chi2(7) 0.0000
3599.9258 P-value > chi2(8) 0.0000

- Lagrange Multiplier LM Test
LikeTihood Ratio LR Test
- Wald Test

. xtcsd, pesaran abs
last estimates not xtreg

. xtset id year, yearly
panel variable: 1id (strongly balanced)
time variable: year, 2006 to 2020
deTta: 1 year

. xtcsd, pesaran abs
last estimates not xtreg

. xtreg Lgdp Lk LL LREP, re

Random-effects GLS regression Number of obs = 120
Group variable: id Number of groups = 8
R-sq: within = 0.4760 Obs per group: min = 15
between = 0.3763 avg = 15.0
overall = 0.3313 max = 15

wald chi2(3) = 102.39

corr(u_i, X) =0 (assumed) Prob > chi2 = 0.0000
Lgdp Coef. std. Err. z P>|z| [95% conf. Interval]

Lk .2607536  .0353067 7.39  0.000 .1915538 .3299533

LL .0640349  .0363377 1.76  0.078 -.0071857 1352554

LREP -.0357932  .0116678 -3.07  0.002 -.0586616  -.0129248
_cons 6.455955  .6040794 10.69  0.000 5.271981  7.639928

sigma_u .51102791
sigma_e .12657044
rho .94220118 (fraction of variance due to u_i)

. xtcsd, pesaran abs

Pesaran's test of cross sectional independence = 0.830, Pr = 0.4064

Average absolute value of the off-diagonal elements = 0.437

statall dse p Gl j3a 1 juadl
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. xtgls Lgdp Lk LL LREP, panels(heterosk)
Cross-sectional time-series FGLS regression
Coefficients: generalized Teast squares

Panels: heteroskedastic
Correlation:  no autocorrelation

Estimated covariances = § Number of obs = 120
Estinated autocorrelations = 0 Number of groups = §
Estinated coefficients = 4 Time periods = 19
Wald chi2(3) = 109.85
Prob > chi? = 0.0000

Lgdp coef. Std. Err. 7 Bjz|  [95% Conf. Interval]

k] 3579801 0342683  10.45 0.000  .2908155 4251447

| -.00625% 0207218 -0.30 0.763  -.0468676 0343603
LREP | 0054478 0107208 0.51 0.611  -.015%647 0264603
_cons | 7.095508 325666 2179 0.000  6.457215  7.733802

statall dse p Gl j3a 1 juadl

B3lal) IVgrul 398 Slpazs Aol B5lam Y1 il am (1803 =l

. summarize LGDP LGDP Lk LL LREC

Variable 0bs Mean  Std. Dev. Min Max
LGDP 310 8.151073 7412415 6.626249  9.928576
LGDP 310 8.151073 7412415 6.626249  9.928576

Lk 310 2.938603  .5818237 -.3086156  3.76293
LL 310 15.53191  .8790951 13.58788  18.57847
LREC 310 .4764664  2.055555 -4.60517  3.134189

statall 4sse p Gl jda 1 Haadll
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Pesaran's test of cross secticnal independence = 61.878, Pr = 0.0000

Average absolute walue of the off-diagonal elements = 9.9a7

statall dse p Gl j3a 1 Huadl

Syl e AL an V) L) wiln (20) o3y gl

Pesaran's CADF test for lgdp
Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (31,180) Obs = 248
Augmented by 1 lags (average)

t-bar cvl@ cws cvl Z[t-bar] P-value
-1.529 -2.0850 -2.160 -2.360 @.676 a.750

Pesaran's CADF test for 11f
Cross-sectional average in first period extracted and extreme t-wvalues truncated
Deterministics chosen: constant

t-bar test, N,T = (31,180) Obs = 248
Augmented by 1 lags (average)

t-bar cvle cvs cvl Z[t-bar] P-value
-1.385 -2.850 -2.160 -2.360 1.275 B.899

Pesaran's CADF test for lrec
Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (31,18) Obs = 248
Augmented by 1 lags (average)

t-bar cvl@ cv5 cvl  Z[t-bar] P-value
-2.636 -2.850 -2.160 -2.360 -3.961 9. 80e



Gl

Pesaran's CADF test for lgf
Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (31,1@) Obs = 248
Augmented by 1 lags (average)

t-bar cvl@ cvs cwvl Z[t-bar] P-wvalue
-3.542 -2.a850 -2.160 -2.360 -7.752 0. 060

statall dase p Gla Aa 1 Huadl

JoVI B e ayylana) e ilsr (21 o3 gll)

Pesaran's CADF test for D.lgdp
Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (31,9) Obs = 217
Augmented by 1 lags (awverage)

t-bar cvile cws cvl  Z[t-bar] P-value
-2.796 -2.058 -2.168 -2.360 -4.631 a.008

Pesaran's CADF test for D.11f
Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (31,9) Obs = 186
Augmented by 2 lags (average)

t-bar cwl@ cvs cvl  Z[t-bar] P-value
2.618 -2.058 -2.168 -2.360 18.861 1.600

Pesaran's CADF test for D.lrec
Cross-sectional average in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (31,9) Obs = 217
Augmented by 1 lags (average)

t-bar cvl@ cv5 cvl Z[t-bar] P-value
-3.195 -2.850 -2.168 -2.360 -6.300 0. 000



Pesaran's CADF test for D.lgf
Cross-sectional awerage in first period extracted and extreme t-values truncated
Deterministics chosen: constant

t-bar test, N,T = (31,9) Obs = 217
Augmented by 1 lags (average)

t-bar cvle cvs cvl  Z[t-bar] P-value
-4.815 -2.0850 -2.160 -2.360 -9.731 @ .00

statall 4 n Cla jie 1 Huadll
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IExiamots r=nlt=s soaved o= paeyd

Forel Yoxriolhle [3]l:- 3d Nomlrer of ol =i 2
Ta3wr Voosahle [£1:- yp=x NHNomher of gooope = = L1
0= p-r pomp- e = =0
auey = o
oW = -]
Lo Like1jbhorsd = 5SFi_To52
I_1 el O _ Std Exx_ = Er»I=x1| [95E ComfF. Ioterval]
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xtpmg d.lgdp d.lk d.11 d.lrec, lr (l.lgdp 1k 11 lrec) ec(ECT) replace pmg full

Iteration O: log likelihood = 566.82515 (not concave)
Iteration 1: log likelihood = 568.51367
Iteration 2: log likelihood = 570.87952 (not concave)
Iteration 3: log likelihood = 573.12112 (not concave)
Iteration 4: log likelihood = 573.31861
Iteration 5: log likelihood = 574.44448
Iteration 6: log likelihood = 574.55086
Iteration 7: log likelihood = 574.55526
Iteration 8: log likelihood = 574.55526

Pooled Mean Group Regression
(Estimate results saved as PMG)

Panel Variable (i): id Number of obs = 300
Time Variable (t): year Number of groups = 10
Obs per group: min = 30
avg = 30.0
max = 30
Log Likelihood = 574.5553
D.lgdp Coef. Std. Err. z P>lz]| [95% Conf. Interval]
ECT
1k 7772987 .2071417 3.75 0.000 .3713085 1.183289
11 .8761054 .1387432 6.31 0.000 .6041738 1.148037
lrec .5188647 .1534657 3.38 0.001 .2180773 .819652
id 1
ECT -.0028506 .0479579 -0.06 0.953 -.0968464 .0911451
1k
DI1. .0381226 .0831558 0.46 0.647 -.12485098 .2011049
11
D1. 2.458618 2.611711 0.94 0.347 -2.660242 7.577477
lrec
D1. .1177619 .1096093 1.07 0.283 -.0970683 .3325922
_cons -.0889423 .3611996 -0.25 0.805 -.7968806 .6189959
id 2
ECT -.0679356 .0266456 -2.55 0.011 -.1201601 -.0157111
1k
D1. .2551411 .0707188 3.61 0.000 .1165349 .3937473
11
D1. -.5170998 .3732941 -1.39 0.166 -1.248743 .2145431
lrec
D1. —.0184555 .0723497 -0.26 0.799 -.1602582 .1233472
_cons -.5791239 .3023148 -1.92 0.055 -1.17165 .0134022
id 3
ECT -.0212973 .0216555 -0.98 0.325 -.0637414 .0211468
1k
D1. .0197568 .0245494 0.80 0.421 -.0283592 .0678728
11
D1. .1425305 .2515775 0.57 0.571 -.3505523 .6356134
lrec
D1. -.2844156 .0409206 -6.95 0.000 -.3646184 -.2042127
_cons -.1813903 .1698702 -1.07 0.286 -.5143299 .15154093
id_4
ECT -.0742217 .0463705 -1.60 0.109 -.1651063 .0166628
1k
D1. .0305842 .0566069 0.54 0.589 -.0803634 .1415318
11
D1. 1.044986 .2205222 4.74 0.000 .6127708 1.477202
lrec
D1. -.0403433 .0317353 -1.27 0.204 -.1025433 .0218566
_cons -.6777504 .3744482 -1.81 0.070 -1.411655 .0561546




id_5
ECT -.0165786 .0247109 -0.67 .502 -.065011 .0318539
1k
D1 -.0318372 .0837015 -0.38 .704 -.1958891 .1322146
11
DI1. .1443064 .5440915 0.27 791 -.9220933 1.210706
lrec
D1. -.0279133 .0283752 -0.98 .325 -.0835276 .0277011
_cons -.0752546 .1135065 -0.66 .507 -.2977233 .1472141
id 6
ECT .0470227 .0185735 2.53 .011 .0106192 .0834261
1k
D1 .143524 .0429047 3.35 .001 .0594323 .2276157
11
D1. -.4119928 .1308739 -3.15 .002 -.668501 .1554847
lrec
D1. .0619432 .0546262 1.13 .257 -.0451223 .1690086
_cons .3608517 .1250622 2.89 .004 .1157344 .6059691
id 7
ECT -.0539453 .0165141 -3.27 .001 -.0863124 .0215782
1k
D1. -.0452593 .0413455 -1.09 .274 -.126295 .0357764
11
D1. -.0224087 .0101364 -2.21 .027 -.0422757 .0025418
lrec
D1. -.0163555 .0140342 -1.17 .244 -.043862 .0111509
_cons -.4203417 .1389349 -3.03 .002 -.6926491 .1480342
id 8
ECT -.105964 .0442324 -2.40 .017 -.1926579 .0192701
1k
D1 -.3703042 .1305327 -2.84 005 -.6261437 .1144648
11
D1. -.9331624 .6678414 -1.40 162 -2.242107 .3757828
lrec
D1. -.0265893 .0687903 -0.39 699 —.1614157 .1082372
_cons -1.059317 .5157343 -2.05 040 -2.070138 .0484969
id_9
ECT -.2824893 .0512504 -5.51 000 -.3829382 .1820405
1k
D1. -.0036525 .0820356 -0.04 .964 -.1644393 .1571343
11
D1. -.6607015 .2315334 -2.85 .004 -1.114499 .2069043
lrec
D1. -.0102813 .0461322 -0.22 824 -.1006988 .0801361
_cons -1.946393 .7154577 -2.72 007 —-3.348664 .5441213
id_10
ECT -.0077565 .0102975 -0.75 451 -.0279392 .0124263
1k
D1 .0623069 .0298928 2.08 037 .003718 .1208957
11
D1 -.0030143 .1391471 -0.02 983 -.2757375 .2697089
lrec
D1 -.0232476 .0433021 -0.54 .591 -.1081181 .061623
_cons —-.056832 .1055499 -0.54 .590 —-.2637061 .150042







