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Abstract:
The research aims to answer the question of the extent to which renewable
energy contributed to achieving the sustainable development goals in the
Egyptian economy during the period from 1990-2020? Especially in light of
Egypt's important potential to produce multiple types of renewable energy
sources that allow it to cover the traditional energy gap and fill the achieved
The research seeks to test the validity of the basic hypothesis that deficit.
there is a statistically significant relationship between the use of renewable
energy, and the achievement of sustainable development goals in the
Egyptian economy, especially economic and environmental goals, relying
on the methodology of joint integration analysis through the ARDEL test,
which proved the validity of the research hypothesis and the ability of
renewable energy of various types to contribute to increasing economic
growth rates and reducing carbon emissions and other sources of pollution
in addition to reducing their cost and ensuring their sustainability.
Compared to traditional energy sources, which requires more government
efforts to stimulate local and foreign investment to go to the production of
renewable energy and productive projects based on it and to develop long-
and short-term plans to benefit from this vital sector and its components.
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ool i Jlea¥) Jlaall i) sag (X6 ) 4l Jay sa adall leaV) sl il ~
2010
D) b sl Jae sag (X7 ) 4l Dy pduill -
Ll ALl Al 8 L) sas (X8 ) Al ays saaaiall dlal) b L) -
L) 80y Apesal
 padiual) g dgall) —Y
e (b Al tiaall Ayl e sa0aial) 48Ul ) Gl Ayl U 2 3 gl Al adis
bl Ol 8 k) caluhal) el e Gl

Y =B0 + Blx] + B2x2 + B3 x3 + B4 x4 + BS x5 + B6 x6 + B7x7 + B8x8 + u
O S
Al tioal) Lpatill 50 say JBall HAN] h5e sag il il Jiay Y
z3sailly Culill laid) e et o BO
zasail L Rariioaal Aliial cipriall ciladea e et : B1,B2,B3,84,B5,86,87,B8
x4 il Al sead X3 caxaiall A8l eDlgal X2 ¢ saaaidl ddlal) 2l X1
X7 ciiall Jlea¥) Jladll iUl X6 dygslly Al 48l XS5 ¢50SH 2] 36 lilag)
claall o i U saasad) Al L) X8 ¢ adal
-(General Descriptive Statistics) 4wl cysid ple  Jlias) Canagi (Y) dsa

Observations. 31 _Mean Std. Dev. _Max _Min Jarque-Bera Probability

g blalls Jaral| dal) B 16.30516 6.486937 28.67000 8.350000 3.469042 0.176485 *

o 9. Ggila Sasaiall DLl p Ll 778.9355 748.6155 1905.000 5.000000 3.937152 0.139656 *

e 9. G pils Souatal) AELLY SMlgi)  780.7903 747.7959 1906.000 7.100000 3.939622 0.139483 *

Luaulisl) ALkl Gead . -18.75710 29.83714 13.41000  -83.67000 3.614221 0.164128 *

b ade sl ] G cliles] 1652903 60.70266 260.0000 75.00000 2.616897 0.270239 *

e 9. G guda dygpilly Abd) ABLLY SNlgin)  1.843871 0.448848 2.630000 1.280000 3.407684 0.181983 *
ALl el dinl) Masy] Asal) gilil]

Spa¥l Yol ¥ = 1.80E+09 3.83E+08  2.37E+09  9.45E+08 2.639697 0.267176 *

i aiaill Jiea  10.01766 9.469720 29.50661 2.269757 10.98770 0.004112 b

o Gsplelly basatal) AL 4 laiiy) 2059.145 4002.267 11325.50 15.90000 19.28967 0.000065 wEx
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o lgLolS5 dajn wiaty Lt Saa Luia il Sl oS LIS/ — -]
( Unit Root Test xe ) saasll jda jladl ehal il Judldl oS HlaaY

o) Amp e Q3 Augmentable Dicky Fuller gent (i Ko ) jloal aladin)
dal e elldg zasall - Autoregressive Sl jlasty) aglec Ao g 3l gie dyia)l) Al

( Spurious Regression ) <3l jlaaty) cuias

Ky oSl e CutSll Al Eypad) 8 Llasiud ASY) ((ADF ) gasall Jld Sy

Time

white

s adul) Adalad) DA e dsua g

Ayl =M + syl + B + 4y + 4t
St s JlEal gl Al Al J1 GA ) Ayt el Cas
mois Jisi 4t « bl Hlasdl I 5l M ¢ cUal¥) clid aae ) i Ko trend

ol ) saagl D aam Vol HO 2 S = 0 el (b axall Gaj sl Sy

Al

Ol HL + S 0 bl papdll 2 Jiladl Jdg « Non . stetionary (4l

Dbia) aladsuly sassll i jlodl mdt U Jeaal) miases ( Stationary ) asL.
(i S ) (ADF )
Unit Root Test ( ADF )sasgll jia JLad) gilii :( £ ) a8) Jyaa
vari At level firstdforemce Sacomd diforemce Ll
Y 07824 -2.8661 0.9920 | -2.0224 | -2.0140 1.8109 | -3.6581 | -3.6085 | -3.6790 2
-0.8153 | -0.1818 | -0.9130 | 0.2766 0.5793 0.0670 0.0079 0.0394 0.0004 2
X1 -2.9919 | -2.9819 | 0.6409 1.9855 | -1.9375 | -1.0715 | -4.6406 | -4.6450 | -4.6798 2
0.1445 0.1443 0.8514 0.2921 0.6202 0.2530 0.0004 0.0025 0.0000 2
X2 0.2955 | -2.9812 | 0.6479 | -1.9337 1.9443 1.0743 4.6219 | -4.6260 | -4.6608 2
0.9180 0.1474 0.8529 0.2886 0.6166 0.2520 0.0004 0.0026 0.0000 2
X3 1.7377 0.5286 0.4409 | -1.2813 | -2.0658 | -0.0678 | -3.9893 | -3.9415 | -3.9284 2
0.9996 0.9789 0.8057 0.6405 0.5519 0.6554 0.0030 0.0172 0.0002 2
X4 | -0.8054 | -2.0829 1.3053 | -2.4004 | -2.4991 | -0.3168 | -4.1620 | -4.2009 | -4.1941 2
0.8088 0.5426 0.9491 0.1469 0.3273 0.5663 0.0019 0.0089 0.0001 2
X5 | -0.9404 | -2.3496 | -1.6579 | -1.6248 | -1.5381 | -1.1626 | -3.7491 | -3.8241 | -3.7956 2
0.7670 0.4006 0.0915 0.4825 0.8025 0.2202 0.0062 0.0235 0.0003 2
X6 | -2.6285 | -2.6871 | -0.6963 | -3.0132 | -3.2371 | -3.0693 | -3.4070 | -3.2411 | -3.4858 2
0.0938 0.2460 0.4104 0.0403 0.0888 0.0028 0.0154 0.0885 0.0008 2
X7 | -2.1282 | 3.3419 | -1.0412 | -2.1234 | -1.6648 | -2.1527 | -3.5498 | -3.8720 | -3.6070 2
0.2348 0.0711 0.2648 0.2366 0.7520 0.0314 0.0105 0.0331 0.0006 2
X8 0.4591 -1.4185 1.0952 | -2.2412 | -2.4899 | -2.0702 | -8.8960 | -8.8157 | -8.9779 2
0.9836 0.8436 0.9269 1.1948 0.3316 0.0380 0.0009 0.0000 0.0000 2
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S (gl alazinl e 4Sle Ciasal Sl S sl mil o Gl Jsaad) (e sy
% 10 ¢ % 5 ¢ % 1 4sina sime i ¥ anall (e alalSia Lol LS
ARDL : il JolSil) Lii/
Glyaiall G Ja¥) Aysh 45515 ABle a6 Gbaial) () Jalall sl
ey laalaal & cllsill o Cusy ) o) e bl G caalial 40l Cayey (53l
C Ol i B iad o Bl Jaad Bl (5 AY) 8 L)
Jalill johensem — jusellus ulusa Gailaga ddyla Bukd & ol iball Jalsil) o) a
iy L upitie o SIS asmp Alla 6 IS, Byl i) e canlis LY i)
wilasa Hld) Ly ( Sohansom. 1990 ) Ligds lad IS ik Dalks dlia <l 13 L e
Maximan — _elaall 25Kl Zadll jlodly (- Tracetest ) ) jladl P o
eigemvalue
Ho : eljida JulKi dagy W adall (mad 0 HLEAY) (g
HI : alife JalSs sag diadl (i :
el Al dla o) dpiddl Jalsill (£ ) Jsaa ((Trace ) jlodl) il Cels dua
Non,atmost 1,2,3,4,5,6 xic &lldg Jushlly juadll JaV) & djida
(°) Jds
Series : Y x1 x2 x3 x4 x5 x6 x7 x8

Lafsinterval
Sample (adjusted): 199281 2020S2

Included observations: 58 after adjustments
Trend assumption: Linear deterministic trend
Series: Y X1 X2 X3 X4 X5 X6 X7 X8

Lags interval (in first differences): 1 to 2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.979476 661.0154 197.3709 0.0000
At most 1 * 0.927375 435.6193 159.5297 0.0000
At most 2 * 0.761307 283.5171 125.6154 0.0000
At most 3 * 0.670052 200.4278 95.75366 0.0000
At most 4 * 0.602865 136.1161 69.81889 0.0000
At most 5 * 0.483056 82.55426 47.85613 0.0000
At most 6 * 0.426200 44.28470 29.79707 0.0006
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At most 7 0.184312 12.06722 15.49471 0.1537
At most 8 0.004322 0.251245 3.841465 0.6162

Trace test indicates 7 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the (.05 level

**MacKinnon—-Haug-Michelis (1999) p-values
(%) A2 Jox
UNRESTRICIED COINTEGRATION RAMK TEST ( maximum Sig )

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.979476 225.3961 58.43354 0.0000
At most 1 * 0.927375 152.1022 52.36261 0.0000
At most 2 * 0.761307 83.08936 46.23142 0.0000
At most 3 * 0.670052 64.31164 40.07757 0.0000
At most 4 * 0.602865 53.56184 33.87687 0.0001
At most 5 * 0.483056 38.26957 27.58434 0.0015
At most 6 * 0.426200 32.21748 21.13162 0.0009
At most 7 0.184312 11.81597 14.26460 0.1177
At most 8 0.004322 0.251245 3.841465 0.6162

Max-eigenvalue test indicates 7 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level

**MacKinnon-Haug-Michelis (1999) p-values
die Al Jyshally puaill Ja¥) 8 () Jsaall L8 LS Max sl il caelag
i) Ja¥) 8 e JalSs dDle Gl 13 (- Atmot 1,2,3,4,5,6,7.8) (ssiasal
- Jashlly
e oyl G il e @i JalSE asa i Lo days Ldll s 235
ERROR CORRECTTION Uil mosaci 73503 & (30 JaV) Alysha 435l culidlal)
O drshally srall Ja¥) (83D iy HLia) dplSd e 55k 52 MODEL
a3l LY e Al Al IS salitys o il
b WS (ECM ) Uadl) s - 35 il il

VAR
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(V) A2 o
Long run

Included observations: 58 after adjustments

) & t-statistics (Standard errors in

Cointegrating Eq: CointEql

Y(-1) 1.000000

X1(-1) ~1.156166
(0.03211)
[-36.0094]

X2(-1) 1.157973
(0.03222)
[ 35.9449]

X3(-1) 0.045019
(0.00773)

[ 5.82470]

X4(-1) 0.190687
(0.00447)

[ 42.6784]

X5(-1) 26.30030
(0.44520)

[ 59.0757]

X6(-1) -1.77E-08
(3.5E-10)

[-50.6700]

X7(-1) 0.131334
(0.01210)

[ 10.8506]

X8(-1) ~0.002026
(4.2E-05)

[-48.7611]

c -64.61141
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Adadl) ABal) o ilii 1A ) oy Joda

@l I TR ENTE Al &y ginse R2 D.W
B Sigt Fc Sigt
B0 64.61 0.000 7.481 0.000 79 1.258
Bl 1.156 0.000
B2 1.158 0.000
B3 0.045 0.000
B4 0.199 0.000
B5 0.263 0.000
B6 1.773 0.006
B7 0.131 0.000
B8 0.002 0.000

A0 D) A il paially Alall o ppriall Glal) Jpandl e Baadl -
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Pairwise Granger causality test sample :(A ) Jg2a

Lags: 2
Null Hypothesis: Obs Prob.

X1 does not Granger Cause Y 59  0.0032
Y does not Granger Cause X1 0.0487
X2 does not Granger Cause Y 59  0.0032
Y does not Granger Cause X2 0.0471
X3 does not Granger Cause Y 59 0.0242
Y does not Granger Cause X3 0.2097
X4 does not Granger Cause Y 59  0.0027
Y does not Granger Cause X4 0.0447
X5 does not Granger Cause Y 59 0.0008
Y does not Granger Cause X5 0.2920
X6 does not Granger Cause Y 59 0.2574
Y does not Granger Cause X6 0.6903
X7 does not Granger Cause Y 59  0.5419
Y does not Granger Cause X7 0.7664
X8 does not Granger Cause Y 59 0.0179
Y does not Granger Cause X8 0.9901
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