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Abstract:

The purpose of the study is to investigate the relationship between the
consumption of new and renewable energy in Egypt and the transition to
the green economy. The study is based on data obtained from 1990 to 2020.
To achieve the goal of the study, co-integration, causality test, and error
correction vector model were used to study the relationship between the
consumption of new and renewable energy and the green economy

development index was adopted from the perspective of the classical
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production function, by building a green economy development index to
measure the level of transformation into a green economy. The results
show mainly, the impact of the consumption of new and renewable energy
on the green economy development index is positive and the existence of a
long-term relationship between the two variables, and the effect is divided
into three pillars: economic growth, energy consumption and
environmental quality.

Key Words: New and Renewable Energy - Green Economy Development
Index - Classic Production Function - Cointegration - VECM model.
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0.1479 -3.005 | 0.8205 -0.737 | 0.9993 3.2057 | (0)cssiaall 2ic
I(1) Gl die Ln (GEI)
0.0540 -3.548 | 0.0137 -3.566 | 0.2471 -1.079
(1Y
0.128 -3.08 0.95 0.083 | 0.9834 1.8853 | (0)us siall xic
I(1) 0.0218 | -3.965 | 0.0039 -406 | 00011 | -3.487 Gl xe Ln(K)
(DAY
1.0000 1.466 | 0.1548 -2.38 | 0.9887 2.0637 | (0)cssinall 2ic
I(1) 0.0173 | -4.069 | 0.0268 325 | 02654 | -1.029 Gl xe Ln(L)
(D)
0.2807 -2.605 | 0.7665 -0.92 0.99 4.3999 | (0)cs sl 2ic
1(1) 0.0040 -4.716 0.0007 -4.73 0.4258 -0.650 Gl xie Ln(NRE)
(1Y
0.1267 -3.092 | 0.5228 -1.49 | 0.0606 -1.861 | (0)cssiall 2ic
1(1) 0.0004 -5.680 | 0.0001 -5.60 | 0.0000 -6.227 G Al xie Ln(RE)
(DY
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v fiee i Wawas Al Judlud of BadU c@ludl el DA o

Caual g o+, 0 <Prop**) saasl jia Alia aa g Adf 1t 138 g (s siaal)

Al e Allsia caualy ( JY GoAD o) a) g 8 Siue ) pidal ol

A ) Gua e padadl Al degdal aa Jlag L(+,r0 >Prop**) g
A Al 38 Bl e A Al 3 DUA B S i Lgd oS ) iial)

@) il ¢ sSw JLEAY Philips-Perron (PP) Test Ll ddla) cSasg

=i ) Al e
( Philips—Perron (PP) Test) A jal) < piiia ) A g 098 L) ( o)
4,1 | Trend & Intercept Intercept None JEaY) g g
dalsill | proh ** | Statistic | Prob.** | Statistic | Prob.** | Statistic il yicial)
0.46 -2.2 0.94 -0.03 0.99 5.5 (0) s Sial) 2ic
I(1) 0014 | -341| 0034 ]| -3.14 024 | <107 | ) AW @) 3 | Ln (GEI)
@
0.30 -2.53 0.93 -0.17 0.96 1.58 (0) s Fisall i
I(1) 0.022 393 | 0.004 -4.04 | 0.001 352 | (AW asdlae | Ln(K)
1)
0.99 1.18 0.33 -1.89 0.99 3.82 (0) s Sisall 3=
I(1) 001 | -423| 0013| -356 005 | -1.94 | (LW asiiae | Ln(L)
1)
0.25 -2.67 0.92 -0.19 0.99 3.99 (0) s Sinsall i
1(1) 0.00 -6.81 0.00 -6.68 0.001 -3.31 | (AW @sAlais | Ln(NRE)
1)
0.058 -3.48 0.41 -1.72 0.00 -5.99 (0) s Sisall 3=
1(1) 0.00 -15.46 0.00 -13.04 0.00 -6.28 | (Y Gl Ais Ln(RE)
1)

E-views 10 alaaiuly oialdl dlae) e = Hacadll
JLd) mili aw i) cgalds (Philips—Perron (PP) Test jLad) galatyg
) il Ak 3l Judld) o S V32 g .Augmented Dickey—Fuller (ADF
(AN oA de Aislu caual g (Level ) gl dis 5 jilue jd culls
Jalsil) JLEA) aladdiad adaw JA (JaY) Algh A agay Jladal gl
M) Al gl 4B a3 g yaadl (Co-integration test) i yiial) G ¢l jial
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Ja¥l) Agh 44l g8 A asa 9 Aa 4 &ua TY( Das, 2019 ) Y 4l
Ad) s Abe 3505 pis Ula A5 VECM lad¥) Axia sl 73 gad pddidd
VAR (S jaad) zdsal pladdad ol Ja¥) Ak

S yidiagll) joljtioll Jol&sill ddlle daulyst—2£
Bl e il Gl dsas aas RN @l LGl gla)
ekl clidle jladly ALY ) 13 Uaghy clgudl A0 e Aldsiallg
S S Wy oomild g L) Jladaly o padall o3 Gm Ol i)
VAR (A3 J)aad¥) 7 gad aladiad alyg b paiall 8 oall Basgl) da il Las)
J°(Mills, 2015 ) (Lag ) 3l o U 5 b Juadl 3yaasd
sy ((t=31) Al Clgiu e o dlae¥) ahy ela) 58 adl yaadly
O ai E-views 10 ) clily o saieYlhy ¢ “(k=1 =4) zisalll clale
."(' Dhuria and Chetty, 2018 ) (Lag =3 ) & sUa 5 538 .l

( Lag Order Value) sUay) 5 58 JLid) sulaa 3(7) Jo

VAR Lag Order Selection Criteria
Endogenous variables: LN_GEI_ LN_K LN_L_ LN_NRE_ LN_RE_
Exogenous variables: C
Sample: 1990 2020
Included observations: 28

HQ sc AlC FPE LR LogL Lag
-11.69919 -11.53402 -11.77191 5.31e-12 NA 169.8068 0
-18.68209 -17.69108* -19.11845 3.54e-15 200.9094 297.6582 1
-19.44943* -17.41259 -20.62942* 1.72e-15 45.84367* 335.4119 2

-19.22889 -16.80621 -20.01251 1.68e-15* 28.42566 368.5751 3

* 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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S eDllaa o o e S o 06 ol 1Y A e 13 g @) LAY
DA e aad = Alal) oda B~ Al aay L LAA) ald (g SUagall 5 dl) sae

«laaliall aae A8 s enear singular matrix 4lSse 4al s Wl axi ¢ (Jag >3 ) Jkasl Al 4
FPE 5 AIC Glalee aii ¢ 1o oo ST claaliiall sae (IS Lo 13 ¢ Alla 47
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I (LR, AICHQ) cilalas jghii cpn 8 "Y' Lghii SC ddlas off lad) Jgaa)
(Lag =2 ) A Apulial sUasal 5 i)

1y o ealind Aadl Aplas) o ) Adlasly o el Jalsil LA aig

Josad daidag Ladiag o7 K-1) ¢ & Aladase ALlss cifales 2 aldl ¢f

=iV
Oomilh s I Cpal ial) el clBMe L) il 1(V) Jota
Unrestricted Cointegration Rank Test (Maximum Eigenvalue) Unrestricted Cointegration Rank Test (Trace)
Max- Eigen Trace
0.05 Statistic Hypothesized 0.05 Hypothesized
Prob.** | Critical Value Statistic Eigenvalue | No. of CE(s) Prob.** | Critical Value | Statistic | Eigenvalue | No. of CE(s)
0.0000 38.33101 68.40206 0.913094 None * 0.0000 88.80380 137.9722 0.913094 None *
0.0824 32.11832 30.28300 0.860926 At most 1 0.0154 63.87610 69.57015 0.660926 At most 1 *
0.0907 25.82321 23.78814 0.572404 At most 2 0.1101 4291525 39.28715 0.572404 At most 2
0.6715 19.38704 9.506053 0.287875 At most 3 0.5333 25.87211 15.49901 0.287875 At most 3
0.4612 12.51798 5.992960 0.192679 At most 4 0.4612 12.51798 5.992960 0.192679 At most 4
I ——
Trace test indicates 1 cointegrating eqn(s) at the 0.05 level Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level * denotes rejection of the hypothesis at the 0.05 level
**MacKinnon- Haug- Michelis (1999) p- values **MacKinnon- Haug- Michelis (1999) p- values
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O A e Jalsi ABMe 2o A ¢ alind) Aal Agflan) Liadf o LaS oA jalf
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e aa QD ¢ paiall Ja¥) Algh clal wi o Ay VECM
Al-janabi, ) mall el o Juaail) el rlowd) ga o il Jals
ol cun ol maaal plluay @ idd) Jalsl) plhuas G 72020
Bl (e Auder P G L Jasha) g3l ()85 08 il al) g
On dide JalS ABle agag U Gaw Leay  Tlsaal) Bmad 4iijad
. VECM  ¢lhd¥) Axia sl 3 el GGaslaly o e 131 o) ptiial)
& yidiall Jalsit) ddalea gl —1( A ) Jgia

1.000000

I % tee s v 0.230800
Jalsil) Addlae AlS (Say ad (g (0.02621)

sl o Jushal) Ja¥) B & i 8.80534]
_. = 1.239662

T (0.10973)

[11.2072]

LN_GEl ¢+; = -6.17 +0.23 Ln 1.399581

(0.27134)
Kt—l + 1.4 Ln Lt—l + 1.24 Ln [ 5.15807]

RE,; — 1.55 Ln NRE, -1.548944
(0.16609)
[-9.32619]

-6.175914
(0.63610)
[-9.70906]

Standard errors in () & t-statistics in [ ]

E-views 10 Tl e alae ¥l pdialll dae) e = Haadl

Badaiall 48Ul oDlgind g Juadl Cpa US o 2o ccpiilud) Aalaall g Joaall g
Dlgid S5 (B ¢ padY) SLaBY) Lali Ji3a Ao Lula) ) A Baaall
A58 ga il 038 g ¢ puadY) MaiBY) dpall e Ao Llw Sadaial & A8
oV s Basadall pe ABUal) eDlgind ¢ Cua cdpalai@y) Akl B el Wl
LalBy) Apall e B ol 1sSe Ay O sl AU clilad) B4
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4ailii g VECM Glg.d < pal —2 (9) Joaa

28 VECM gzigad gaan

il el
i) aad ¢ AR Aslaal) G

0.14- s (( CointEql)
P Ll Sy Jalaad) Vg
e ARl 5l Bl

Al B a8 A Ll A
NaBy) Ll a5 e
A ARl Aedly i)
Gla U oo A bl Gl

(12) A bl lad) b
G oeasaly S W) e
DA iyl slaBy) dali e

AL ) alad) g ¢ gl alat)
cagally S Al (Jaall Aty
() slasad) Apajl 5l DA
Al B PA by
. A 3laal)

Buaall Akl adal duwdille
@ oladly S5 A Gasaddly
b easalg AN Adaj) 5
LA Lia sl 5 _sa

Badaiall & ARl Al Lie
SO D (PIA G gally i Lgdld

-0.140894
(0.05483)
[ -2.56951]

0.632480
(0.22013)
[ 2.87326]

-0.012841
(0.24068)
[-0.05335]

0.027431
(0.02114)
[1.29787]

0.010003
(0.01821)
[ 0.54933]

-0.142115
(0.07010)
[-2.02740]

0.033469
(0.05300)
[0.63154]

0.145248
(0.15564)
[ 0.93325]

-0.316754
(0.16537)
[-1.91539]

0.113533
(0.09003)
[1.26111]

0.063223
(0.07855)
[ 0.80489]
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Standard errors in () & t-statistics in [ ]
E-views 10 gebin o e ¥l gliald) aae) Ga -1 jhaall

adgoull danlla il ylasid] 0-£
daagll yia yLuidl—0—-£
Tisaill Baagl ia s (o) Js&

Inverse Roots of AR Characteristic Polynomial

DAL Jli) mag

& ) Gt isadl 0
os ; i
.5l Ja)a i Jaladl o . - \
0.5 ) ..- -
‘oo
"5 40 o5 oo o's 10 15

E-views 10 getin e slaieYh gliald) slae) (e -1 jaadll
LM test g1yl goil il halaci y¥1 yLaid] #*—0—£
LM &) gt 53 Bl ) jlsd) (Ve ) Jsaa

test

dad o) aad KPP - - -
2 O e IVEC Residual Serial Correlation LM Tests

X . i P-value Null Hypothesis: no serial correlation at lag order
0.05 ¢ s A

285 N JY o cdl L8 [Sample: 1990 2020
o ‘u,-,a-u-\ﬂ "’A Included observations: 28
ey amdl adl

Prob LM-Stat Lags
Ll s,y et ol
0.6665 21.46409 1
el o (AN 0.0918 34.80231 2

Probs from chi-square with 25 df.
E-views 10 gl n e slaie W ofialdl slac) (e -1 jacadl

sil padioll yoay dasgaall d49¥8c daulys V-2
o A Al g ((Granger Causality Test) jadl il dpadl LG Al
S Al pita (B (A quad) 5l o ol pada) aaf 5,0 dad SLaidy)
S ola) alal) Lgaladly i diad) G Bdlal)l Al o LodY) i




YOYr Ll c Ja¥ sl ¢ g pdall g aul ) Alaal)
) Jagl) a3 E-views 10 gl aladialyg .(Greene ,2003)°" A
—: Ay il
Adiiucal) @l il g i) il o Agsad) LSRN (VY ) Jgan

Sample: 1990 2020
Lags: 2

0.2587 1.43108 29 LN_K does not Granger Cause LN_GEI_
**0.0255 4.29313 LN_GEI_ does not Granger Cause LN_K
0.5233 0.66538 29 LN_L_ does not Granger Cause LN_GEI_
0.949 0.05248 LN_GEI_ does not Granger Cause LN_L_
**0.0039 7.04531 29 LN_NRE_ does not Granger Cause LN_GEI_
*0.0762 2.87212 LN_GEI_ does not Granger Cause LN_NRE_
0.3093 1.23258 29 LN_RE_ does not Granger Cause LN_GEI_
*0.0719 2.94359 LN_GEI_ does not Granger Cause LN_RE_

#* Significant at 0.05
*Significant at 0.1
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Yo ¢ A gina Ay 3 die Basaial) Al Al S gl
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2019 ) dae cladal cuaiay i) zigaill Agulial) @l il Juas Jaf ¢
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Responseto Cholesky One S D. Innovations

Response of LN_GEI_ to LN_K Response of LN_GEI_to
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