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The Impact of Renewable Energy Consumption on Economic Growth in Jordan
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ABSTRACT

This study aims to examine the impact of renewable energy consumption, capital, and labor on economic
growth in Jordan during the period 1996-2018. The study used the Johansen co-integration test, Cobb-
Douglas production function, and the dynamic ordinary least squares (DOLYS), to test the hypotheses of the
study. The results of the co-integration test showed that there is a long-run equilibrium relationship between
the study variables. The results of (DOLS), indicated that renewable energy consumption has a long-run
relationship with the economic growth in Jordan and that the consumption of renewable energy has a positive
and statistically significant impact on the economic growth in Jordan. Capital and labor have a positive and
statistically significant impact on economic growth in Jordan. The study recommends adopting policies that
would increase investment in renewable energy by providing exemptions, easy loans at low-interest rates.
Furthermore, it also encourages adopting renewable energy policies as an effective option to reduce pollution
and provide job opportunities to ensure good economic growth rates in Jordan.
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LOGy 0.810415 -3.16581 -5.23163*** -5.89123*** I(1)
LOGREC 2.760607 -0.00347 -3.56761** -4.29812** I(1)
LOGL 3.265285 -2.67072 -3.93547** -3.76337** I(1)
LOGK -0.37299 -0.30884 -3.40669** -3.32207** I(1)
Asterisks **** significant at, 0.01, **, significant at 0.05.
(PP) Qg unild Bangll jda L3 milii (2) a8 Joa>
PP at Level PP at First Difference
. Constant and Constant and Order of
Variable Constant Constant .
Trend Trend Integration
LogY -0.40197 -1.60773 -2.90099** -4, 75589*** 1(1)
LogREC -2.760607 -0.032859 -3.6286** -4.29734** 1(1)
LOGL -0.52353 -2.68267 -4.73588*** -4,55395%** I(1)
LOGK -0.39691 -1.93167 -3.29424** -5.31082*** I(1)

Asterisks **** significant at, 0.01, **, significant at 0.05.
roliall Al slay) jLas) 4.2
(Al uliad) asl) slady) Jsb kil s o
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VAR Lag order ) I3 slasiy) asial slady) jules
g i) el eUaiY) s (selection criteria
et Lulaall maes o (I (3) o) Jaall B il

(1) 5o J2) el cllay) o

Baie @il ) as conliall e el sllady) Jsha oY
Ukl 2. ( Shahzad, et al., 2014) Judasll dlgisa g
Saal elaY Ly il o ) el elay)
L))l Creadicd gl EAY) (e opts o udial) JalSal)

ualiall ajl) slay) JLs) mil (3) ad) Joaa

Lag LogL LR FPE AIC SC HQ
0 79.26284 NA 1.26E-08 -6.84208 -6.64371 6.79535
1 177.1176 | 151.2301* | 7.60e-12* -14.28342* -13.29156* | -14.04977*

* Indicates lag order selected by the criterion

LogL: Log Likelihood (LOGL) object.

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

aal Jalsll aliles 3sas S (5) 5 (4) dslasdl &
Al slag %5 Ligias (Ggiwe die duhall Glyaia G
Sheie Gn oY) dlsh Aolg ADle apag ) e
sailly Aleally Ol (ulys Boraiall ddUall Dlgind
O 4ad A ADle Slla L_gi oY) sLady)
sall ) Alaally (W iy csanaiall GsUaY g
Al daia b pe 380 Aol o3y (Y1 b (galaY]
ob 2 A (salai®¥) sailly A8 Dlgind o deal)l

cglai®Y) gailly A8Ual) Dlgind Gy dw BDle dlia

rd i) Jalsil) Ladl 4.3
O Eaell Sl b il mln ekl S
e ald 1A gl die ByEae e Auhall clyaia
At Jal e pdad)l dal&ill las) shal (gyg pall
Jelill Hlaa) aladiud 5 a8 caliall wball z3sal)
dipadl (Johansen, 1991) (wilasa sysha (g2l i)
DLV aag Y ol AlalSie Aahall clyrie i€ 1Y) Lo
OLad) adieg il o da¥) dlgh clBall sae sy
(Trace test and the Maximum La ¢p)lid) cuilaga
pdall JalSall cljlaal miw i, .Eigenvalue test)

(Trace Test) lidall Jalsal) jLad) ailis (4) a8 Jo2

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic | Critical Value Prob.**
None * 0.8281 70.041 47.856 0.0001
At most 1 * 0.6729 33.074 29.797 0.0202
At most 2 0.3662 9.6089 15.495 0.312
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Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

At most 3 0.0015 0.0321 3.8415
Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

0.8577

Maximum Eigenvalue &idall Jalsil) jLad) @il (5) a8 Jgis

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen | 0.05

No. of CE(S) Eigenvalue | Statistic Critical Value Prob.**
None * 0.8281 36.967 27.584 0.0023
At most 1 * 0.6729 23.465 21.132 0.023
At most 2 0.3662 9.5767 14.265 0.2412
At most 3 0.0015 0.0321 3.8415 0.8577

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
** MacKinnon-Haug-Michelis (1999) p-values

Uia by LS eBlaia e iy ady 4 ¢ ool
Clysie o Aldaa) (endogeneity) 4l g alaal
ool Tl V1 A SISy o il Jalsall @l duyal
Lua DA e clpaiill o3a (DOLS) Gasag ¢ Slad)
JsY) Gl Adiisally daldl adll ) dilea) Uasl) as
dhulg Akl o cygh a8y (il
-(Stock and Watson, 1993)  (Saikkonen,1991)

:(DOLS) 4k ol i) Jalall lasil =il 4.4
Btise llad) of sangll ia las) miln ciyell S
Apdall JolSall sl it copglal WS (I Gull xe
i Gn JaY) dlgh dDle ) S5ide DLl llia
Lok dadd) Jolall sl aladial 5 a8 13gl dull
Ay el (DOLS) 4l Lunlall (gyaall Cilasyal
On sl Alsh G lad) dal e oDl
sally Alaadly JW Galys cBaaaiall aslall $Dlgind

DOLS Jula ilss (6) oy Jssa

Dependent Variable: LOGY

Method: Dynamic Least Squares (DOLYS)

Variable Coefficient | Std. Error | t-Statistic | Prob.
LOGREC 00.59662 | 0.200365 | 2.977674 | 0.0206
LOGL 0.403267 | 0.134587 | 2.996319 | 0.0201
LOGK 0.426414 | 0.050658 | 8.417536 | 0.0001
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C 0.986737 | 0.123302 | 8.002722 | 0.0001
R-squared 0.991
Adjusted R-squared 0.99
S.E. of regression 0.010556

Aoy 531 (B (LB gl 50 e st 01 Ay
5y O () lld (ghang A (Y] Jalsal) olas ae %0.40
e Les Ao i) lgalls SLaBY) 38 e Jaad alazil
Allad) cYare Gty Al Gligies Guualy Y e
Aol sda (adfs (gAlaBY) gaill BaL) (e )ian aygn |dag
.(Ahmed and Shimada, 2019) 4as as

o) S a8 (29 S A B 2l (ggisdll Ly
Ao ity am () 8 () sal e Lsines Lulad
%1 Ligina day39 0.98 aslsil (s5inall Jalas

(aanall 2L DALY iyl ¢ sane da cialy 31
Ball &I @la o) miagy 141 Alaally JW) il
Y (g SaaY) ol il b aaall e

N 0.99 e cazly (6)llg Jamal) daaill Jalas yadag
Lo udi Alaally (I (ulys s20ard) 48Ul Dlgiad of
GOV b sl el G sl e 0.99 4t

skl gl
s Sluagilly iliil). 5

gl 5.1
Bl Dl A Ay duall s cada
G @l gail) o dllaally (JW Gulys Baanal
Luhyal) craxiindg .2018-1996 Auiajl sadll JA )Y
Slandly o Apdall Jelll ladly ke gamaS Al
LolieY) rall Glapadl il dpsad dall)
Glabmey) ) dul clagis (DOLS) il
14y
O (Omilasa) @lniall JalSill Lol miln cjell Sl
¢823akal) AUl Dl (s Jal) dlgh d55)58 ADle llia
5 Aaiill o3y ¢ alaBY) sailly (Allaally (JWl Ll
O s A0ke @lia o a0 Aas )l L)) daa b aa
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da¥l dlsh Dl dla o (6) a8y Jsanll (e Jaadls
s« V) b (goleaii¥lpailly 5aaial) ALl Dlgind o
saill e ssinay sl i 4l saaaiall dslal)l @Dlgiul
LY Dlgind Figpe i il 3 o) b galai)
Dlgind 3355 o bsg %5 Agine dny3g 0.59 2aaal)
@ laY lsaill 5215 ) (5350 %1 Laeaiy 52387l A3l
SIS (g Al (gAY Jalsal) elis ae %0.59 Aty
Liaslgi€all ofy edmitia 1@l ol e saaasall 28l
Alhll jd5 ) g5 Las Aaipes Bygems ol g Aualil)
ey las Y] QS (i e selay cdadie A
o Bl Ao dery 13y g WY) 8L o il
) glUad 8y dperdlly LaliY) cleladl) 3 Je
Aot (i .z Yy llall e 13 (535 Les Baaadll
Uzokwe and onyije, ) <lu daiis ae duhall o2
2020; Hlalefang, 2018; Soava, et al., 2018 and
.(Ahmed and Shimada, 2019

Wl dlla o bl gl 23 Jll Gul ) Al Wl
s oDV 8 (sl sailly Sl (uly o JaY) dlisha
Gun oY) & ol saill e Lisinag Tulad) A 4l
5aLy o g Yol Augina dayg 0.42 digyall dad il
sall 8l o dema %1 A Jleudll cpel
©AY) dalgall elis pa %0.42 Gy Y 6 (oLt
Janies Adlaad ) byl 5ol of I elld (ghang Al
oo colay) & lbally Jaall iy ) 8al e
e Aaill oda (3 ¢ galaBY) sail) o lula) Sany
-(Ahmed and Shimada, 2019) dsi

Ja¥) dbsh 3Dl @llia of ) (DOLS) gt bl
S Aleall s (V) 4 solaiY) sailly Alleall oy
A iy 3 e 3 (G gl Lo (gpinas il
Alalall (gl 8315 (o (sin 1309 %35 Augina day350.40 dig sal)
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O 0.99 aied caly @M aaaill Jelas Gug (0!
aiae Lo et Alaally cJlall (ul g cBaaaiall 28U gl
VY b ol pail) & il (se 0.99

taluagil) 5.2

A8l ihe (8 Agas Boaatall AU alie Comsial
Blgia) of Laball s3a il gl 8y callall Jpo b
b @l il 8 Alad Bygemy agew B23nll AL
Aahall B Bas ol e CV s Glealy oYl
Jaalls 031 b ealaBY g abandl LA Claal g
B i) sl leld e clule L5 e
(8 yuasall ‘u;wmj (lelieY) aii DA (1 axs}"m;m\
Basaial) A8 dladtia) cilub ias dcaisid) sl
cdall ajd gy Caghill e aall Jlad jLas
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(il o g S A ) il il gy
& LB saill e (grinay ol Al gl



2022 1 suadl (9 alzll (alaid ¥l aglall s ¥ alzl

REFERENCES

Ahmed, M; & Shimada, K. (2019). The Effect of
Renewable Energy Consumption on Economic
Growth: Evidence from Emerging and
Developing Economies. Energies, 12 (15):1-15.

Aye, C.; Edoja, P. & Charfedin, L. (2017). Effect of
Economic Growth on CO2 Emission in
Developing countries: Evidence from a Dynamic
Panel Threshold Model. Cogent economic and
finance, 5: 1-22.

Bashier, A., & Siam, A. (2014). Immigration and
Economic Growth in Jordan: FMOLS Approach,
International Journal of Humanities Social
Sciences and Education (IJHSSE), 1(9): 85-92.

Central Bank of Jordan, https://statisticaldb.
cbj.gov.jo/Browser/index.

Dickey, D., & Fuller, W.A. (1979). Distribution of
the Estimates for Autoregressive Time Series
with Unit Root. Journal of the American
Statistical Association, 74(366), 427-431.

Dogan, N., & Karay, M. (2019). The Impact of
Renewable Energy Consumption and Energy
Intensity on CO2 Emissions from Fuel
Combustions for the Case of Turky: A Co
integration Analyses. Journal of economics and
related studies, 1(2), 169-187.

Fankhauser, S., & Jotzo, F. (2017). Economic
Growth and Development with Low Carbon
Energy. Centre for Climate Change Economics
and Policy. Working Paper No. 301.

Fuinhas, J.; Koengkan, M., & Santiage, R. (2019).
The Relationship between CO2 Emissions,
Renewable and  Non-renewable  Energy
Consumption, Economic  Growth  and
Urbanization in the Southern Common Market.
Journal of Environmental Economics and
policy, 9(4): 383-401.

Jones,S.; Spratt, S.; Andrade, R., & Griffith, E.
(2017). Investment in renewable energy, fossil

_97_

fuel prices and policy implications for Latin
America and the Caribbean. Financing for
Development Series, No,264. United Nation,
ECLAC.

Gielen, D.; Boshell, F.; Saygin,D.; Bazilian, M., &
Gorini,R (2019). The Role of Renewable Energy
in the Global Energy Transformation. Energy
strategy reviews, 24 (April): 38-50.

Granger. C., & Newbold, P. (1974). Spurious

Regression in Econometrics, Journal of
Econometrics, 2, 111-120.
Hlalefang, K. (2018). Renewable Energy
Consumption and Economic Growth in

Argentina multivariate Co-integration Analysis.
MPRA, Munich Personal RePEc archive,
NO:85080,14:28.

International Energy Agency
https://www.iea.org/data-and-statistics/data-
tables?country=JORDAN&energy=Renewables
%20%26%20waste.

Jebli, M.; Youssef, S., & Apergis, N. (2019). The
Dynamic Linkage between Renewable Energy
Tourism CO2 Emissions Economic Growth
Foreign Direct Investment and Trade. Latin
American economic review, 28(2), 1-19.

Johansen, S. (1991). Estimation and Hypothesis
Testing of Co-integration Vectors in Gaussian
Vector Autoregressive Models. Econometrica,
59(6), 1551-1580.

Kahia, M.; Jebli,M., & Belloumi, M. (2019).
Analysis of the Impact of Renewable Energy
Consumption and Economic Growth on Carbon
Dioxide Emissions in 12 MENA
Countries. Clean Technologies and
Environmental Policy, 21, 871-885.

Marad, D.; Cerovic, L., & and Mjeda, T(2017).
Economic  Effects  Renewable  Energy
Technologies. Our Economy, 63 (2), 49-59.


https://statisticaldb/
https://www.springerprofessional.de/en/clean-technologies-and-environmental-policy/5054788
https://www.springerprofessional.de/en/clean-technologies-and-environmental-policy/5054788

slaall dile alas e

Q.:);}N ‘3 L_ga\.‘,a.:_é}ﬂ ol e ool 48Ul IV ! )ST

Mbarek, M.; Saidi, K., & Rahman, M. (2017).
Renewable and Non-renewable Energy
Consumption Environmental Degradation and
Economic Growth in Tunisia. Quality &
Quantity: International Journal of
Methodology, 52 (3), 1105-1119.

Soava, G.; Mehedintu, A.; Sterpu, M., & Radutenu,
M. (2018). Impact of Renewable Energy
Consumption on Economic Growth: Evidence
from European Union countries. Technological
and economic development of economy, 24 (3),
127-136.

Mehmood, A.; Shahid B., & Younas, Z. (2013).
Interdependencies between Aviation Demand
and Economic Growth in India: Cointegration
Equation Estimation, Economic Affairs, 58 (4),
337-347.

Morganti, P., & Garofalo, G. (2020). Renewable
Energy and Economic Growth: An Overview of
the Literature.in, Customer Satisfaction and
Sustainability Initiatives in the Fourth Industrial
Revolution.  International Committee  on
Publication ethics.

Nada, M & Alrikabi, A. (2014). Renewable Energy
Types. Journal of clean energy Technologies, 2
(1), 61-64.

Owusu, P., & Sarkodie, S. (2016). A review of
renewable energy sources sustainability and

_98_

climate change mitigation. Cogent Engineering
Journal, 3: 1167990.

Saikkonen, P. (1991). Asymptotically efficient
estimation of  co-integration  regressions.
Econometric Theory, 7(1), 1-21.

Sasana, H., & Putri, A. (2017). The increase of
energy consumption and carbon dioxide (CO2)
Emissions in  Indonesia. E3S Web of
Conferences, 31(8), 01008.

Shahzad, S. J.; Rehman, M. U.; Hurr, M., & Zakaria,
M. (2014). Do Economic and Financial
Development Increase Carbon Emission in
Pakistan: Empirical Analysis through ARDL
Cointegration and VECM, Causality, MPRA
Paper No. 60310, 01:58 UTC.

Stock, J. H., & Watson M. W. (1993). A Simple
Estimator of Co-integrating Vectors in Higher
Order Integrated Systems, Econometrica, 61(4),
783-820.

Uzokwe, A., & Onyije, 1. (2020). Renewable and
non-Renewable Energy Consumption and
Economic Growth- A Case of Nigeria.
International Journal of economics and
management studies, 7 (1), 1-8.

Venkartraja, B. (2017). Dose Renewable Energy
Affect Economic Growth? Evidence from Panel
Data Estimation of BRIC Countries. Energies,
10, 381.


https://www.igi-global.com/gateway/book/232758
https://www.igi-global.com/gateway/book/232758
https://www.igi-global.com/gateway/book/232758

