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Abstract
The research aims to measure the im-
pact of investment in renewable en-
ergy on international oil demand dur-
ing the period (2004—-2023). The study
relied on the descriptive analytical ap-
proach and the econometric approach
using the Autoregressive Distributed
Lag (ARDL) model, based on data on
investments in solar, wind, hydro-
power, biomass, and ocean energy as
independent variables, while interna-
tional oil demand was adopted as a
dependent variable
The results showed a rapid growth in

global investment in renewable en-

ergy, particularly solar and wind en-

ergy, compared with the continued
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Renewable Energy Investment and
Its Impact on International Oil

Demand: An Econometric Study for
the Period (2004-2023)
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The results of the Bounds Test indi-
cated the existence of a long-run equi-
librium relationship among the varia-
bles, while the results of the ARDL
model showed that the impact of in-
vestment in renewable energy is lim-
ited in the short run, but contributes
to slowing the growth of oil demand in
the long run The study confirms that
the transition toward renewable en-
ergy has become an influential factor
in the future of the global energy mar-
ket.

Keywords: Renewable Energy, Invest-
ment in Renewable Energy, Interna-
tional Oil Demand, ARDL Model, En-

ergy Transition.
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47.0 = 11.2 = 19.6 = 0.0 == 2.7 == 12.3 2004
72.6 42.0 15.9 4.6 20.5 0.0 0.8 174.1 7.4 117.9 26.8 2005
112.7 37.7 21.9 93.7 39.7 0.0 0.8 1.4 7.5 54.5 414 2006
159.3 77.6 38.9 53.9 61.1 0.0 0.8 -14.7 6.4 21.7 50.4 2007
181.4 57.6 61.3 224 74.8 -75.0 0.2 18.8 7.6 -29.0 35.8 2008
178.3 44 64.0 6.6 79.7 50.0 0.3 -18.4 6.2 -29.3 253 2009
243.6 61.9 103.6 27.5 101.6 -33.3 0.2 30.6 8.1 7.5 27.2 2010
281.2 49.5 154.9 -17.1 84.2 0.0 0.2 -1.4 7.5 12.1 30.5 2011
2555 -9.2 140.6 0.2 844 50.0 0.3 -14.7 6.4 -27.2 22.2 2012
234.4 -15.3 119.1 5.5 89.0 -33.3 0.2 -12.5 5.6 -20.7 17.6 2013
278.2 20.8 143.9 21.9 108.5 50.0 0.3 14.3 6.4 -8.0 16.2 2014
312.2 19.3 171.7 145 124.2 -33.3 0.2 -45.3 3.5
241.6 -33.8 113.7 -9.4 112.5 0.0 0.2 0.0 3.5
Z 279.8 414 160.8 -4.8 107.1 0.0 0.2 -2.9 34
\ 311.0 3.4 166.3 14.8 123.0 0.0 0.2 144.1 83
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338.4 115 162.0 4.0 160.7 0.0 0.1 26.1 8.7 -39.4 6.3 2020 [~
429.7 39.6 226.2 11.0 178.4 0.0 0.1 2.3 8.5 157.1 162 | 2021
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26.7 16.3 -14.3 7.6 36 AT
22014
12.2 8.1 -10.4 9.9 -4.1 A
-2004
20.4 13.3 -10.4 9.5 -0.7 b
Source:

1-UNEP, "global trends in renewable energy investment", Frankfurt School of Finance & Management GmbH,

2017,p12-14

2-International Renewable Energy Agency, Investment Trends, 2019.
3-IRENA and CPI, Global landscape of renewable energy finance, 2023, International Renewable Energy Agency, Abu

Dhabi, 2023

https://www.irena.org/Data/View-data-by-topic/Finance-andInvestment/Investment-trends

4-International Renewable Energy Agency, Global landscape of energy Transition finance, 2025,p34-36
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UNIT ROOT TEST RESULTS TABLE (ADF) ‘ ‘
Null Hypothesis: the variable has a unit root
At Level
oD SE WE HE BE OE
With Constant 149621 | 31896 | -3.0942 | -5.9434 | -54069 | -7.7025
Statistic
Prob. | 0.0011 | 0.0376 | 0.0452 | 0.0002 | 0.0004 0.0000
Hkk Kk Kk skkk kkk skkk
With Constant & t-
T Statetic| 48916 | 06142 | 34774 | 57669 | 34642 | 74571
Prob. | 0.0055 | 0.9985 | 0.0725 | 0.0011 | 0.0781 0.0001
PIMOUSCORSENESS) - | 100 50405 | 23274 | 57621 | -5.5330 | -7.6444
Trend Statistic
Prob. | 0.0003 | 0.0278 | 0.0230 | 0.0000 | 0.0000 0.0000
skkk Kk Kk skkk kkk skkk
dOD) | d(SE) d(WE) | d(HE) | d(BE) d(OE)
With Constant v 1.55027| -65240 | -7.0760 | -7.0475 | -52276 | -7.0459
Statistic
Prob. | 0.0005 | 0.0001 | 0.0000 | 0.0000 | 0.0008 0.0000
Hok ook ok ok ook ook ok
UAED (LS ¢ 57762 | -5.0413 | -7.4243 | 7.0926 | -6.0691 | -6.8069
Trend Statistic
Prob. | 0.0015 | 0.0060 | o0.0001 | o0.0001 | 0.0009 0.0003
kkk kkk kkk kkk kkk kkk
& APONEERERESS - | .5 | 67505 | 72021 | 73577 | -54046 | -7.3119
¥ ‘ Trend Statistic 1
' Prob. | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 0.0000
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Notes:

a: (*)Significant at the 10%; (**)Significant at the 5%; (***) Significant at the 1% and (no) Not Significant
b: Lag Length based on SIC
c: Probability based on MacKinnon (1996) one-sided p-values.

Eviews12 zelill Gila s e slaie YU Laldl dlae) e 1 jaaall

i sy U5 (OD) il uiall E el Jlanialy J) gal) ks ;GG
() piad) il 5 z3saill ALY e (5 A de jgall cilpla D SIAN laady)
Aasiadl (R-squared)ied ) gualh WS ARDL

Audiaal (F) 4ad o) b WS ¢ (0.426
(F) ( ) hill) o bl Al ARDL giged il -1

R-) 4ed o) (4) dsaall (e by 1(OD)
Gl o) Sy 1 (0.662) (squared
ool il (50 (%66.2) pmss s Al
Lill) o cullal) L4l ARDL gisal s 1(4) Jgaadl

138 5 %10 ©siue i dy5ia A5 (2.805)
pab ey gsine ae zisall o)
ALl Ay il Jui g paall dpm 8

Variable | Coefficient | Std. Error | t-Statistic | Prob.*

OD(-1) 0.634813 | 0.341020 1.861514 | 0.0923

SE 0.020398 | 0.023903 0.853346 | 0.4134

WE -0.024085 | 0.030113 | -0.799827 | 0.4424

HE -0.038029 | 0.019326 | -1.967765 | 0.0774

BE 0.068020 | 0.024524 | 2.773605 0.0197

OE 0.052844 | 0.026849 1.968197 0.0774

OE(-1) 0.070389 | 0.025470 | 2.763544 | 0.0200

C 1.159466 | 0.899287 1.289316 | 0.2263
R-squared 0.662577 Mean dependent var 1.561111
Adjusted R-squared | 0.426382 S.D. dependent var 3.485287
S.E. of regression | 2.639672 Akaike info criterion 5.080289
Sum squared resid | 69.67871 Schwarz criterion 5.476010
Log likelihood -37.72260 | Hannan-Quinn criter. | 5.134854
F-statistic 2.805204 Durbin-Watson stat 2.320914

Prob(F-statistic) 0.067989 |
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Akaike Information Criteria (top 20 models)
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Model63: ARDL(1, O,
Model31: ARDL(2, O,
5: ARDL(1, O,

©
B

1: ARDL(1, O,
Modela7: ARDL(1, 1,
Model59: ARDL(1, O,

PRLPOY
BRERE

o,
o,
1
o,
o,
o,
Model39: ARDL(1, 1, 1
1
1
o,
o,
o,
o,

OrRROOOFRODODOO

,0,0,1)
Model23: ARDL(2, 0, 1, 0, 0, 1)
Model53: ARDL(1,0, 1,0, 1, 1)
Model57: ARDL(1, 0,0, 1, 1, 1)
Model27: ARDL(2, 0,0, 1, 0, 1)
Modell5: ARDL(2, 1, 0, 0, 0, 1)
Modeld5: ARDL(1, 1,0, 0, 1, 1)

Model29: ARDL(2, 0,0, 0, 1, 1)
Modela3: ARDL(1, 1,0, 1,0, 1)
Model51: ARDL(1, 0, 1, 1, 0, 1)
Model37: ARDL(1, 1, 1,0, 1, 1)
Model7: ARDL(2, 1,1, 0,0, 1)

Modeld1: ARDL(1, 1,0, 1,1, 1)
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Aainall (F) dad o) oy Ae (5) Jsaall b JaY) Alygha 435 5) sil) ABDad)) agand) Ll -3
Gsiue die JeY) all e ST a5 (8.7) dlial Je il Ja) e 3(@l i) Gm
deas S 1 5¢(5.76) Al %l s sine Gl il (e Ja¥) Al gha 45 5) 5 A8de a5a g
JaY) Al sk 45l 65 A8 i gall iliil) & el g 0 gaad) Ll dlaie ) o

Ja¥) Ay gha 435 3) 531 ABlal) 3 gasd) JLEA) :(5) Jgaad)

Test Statistic Value| Signif 1(0 1
Asymptotic:
n=1000
Finite Sample:
F-statistic 8.757926 n=30

k 5 2.407 3.517
5% 291 4.193
1% 4.134 5.761
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) _\ﬁr( Chi-Square) s (0.2556) dxisall F (e oy 181 gl (o (eadeacl] Jalsi ) JLrass.i 3
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ot ', 2.533730) Prob. Chi-Square(1)  0.1114
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IBreusch-Godfrey Serial Correlation LM Test:
INull hypothesis: No serial correlation at up to 1 lag

F-statistic  1.474407 Prob. F(1,9) 0.2556

’ Eviews12 gl cils jaa e slaie YU Balll dlae) e 1 jradl)

S Asiae e (0.6284) (Prob. Chi-Square) s Jsaall il (e 20l (uilad ade LAY -y
_émwaﬁd;eﬁ@aaw%swﬁﬂt@\gi Gilal L axe AEe 3gag ple il <(7) ’
Aball A 3l ) (0.7515) (F) Prob e ¥ elliy il

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity]
I

\
[
F-statistici,  0.589706 Prob. F(7,10) 0.7515
Obs*R-squared  5.259288 Prob. Chi-Square(7) 0.6284
Scaled explained SS|  1.277024 Prob. Chi-Square(7) 0.9890

Eviews12 gl il jaae e alaie YU Balll dlae) (a1 jradl)
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Series: Residuals
Sample 2006 2023
Observations 18

a4

Mean -1.79e-16
Median -0.063508
Maximum 4.114659
Minimum -3.740535 7
Std. Dev. 2.024536 < af
Skewness 0.163924
Kurtosis 2.573429

Jarque-Bera  0.217085 3 4
2 3 4 5 Probability ~ 0.897141 .
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292y 8 a5 (0.99) nladll Asuiy ¢ auall (ALl JSE (e praay 3 g 3l £10Y) LS80 -5
O . . ) gUl cjall
2Bl z3 i) ) (Fm 135 cranaall 2l ) (0.26) (Theil Cofficient) Jalxe ad &) (5)J
A5 Jastially 5l () 2 Y aaladiul Sa el A ) sl LS el 5 a A
N - 3 e - @ . . - .
A ALY LAy LS ) ey 5 45 (0.000011)
e An A5 (0.001785) ol A )
@3 o)) LEd) o (5) Jsdd
i Forecast: ODF
15 Actual: OD
10 Forecast sample: 2004 2023
Adjusted sample: 2006 2023
5 Included observations: 18
— B Root Mean Squared Error 1.969900
0 /\/ /\777/\ Mean Absolu':e Error 1.787548
u5 Mean Abs. Percent Error 104.7387
Theil Inequality Coef. 0.261531
-10 Bias Proportion 0.000011
15 Variance Proportion 0.001785
Covariance Proportion 0.998204
-20 Theil U2 Coefficient 0.584416
2006 2008 2010 2012 2014 2016 2018 2020 2022 Symmetric MAPE 87.21608

—— ODF +2S.E.

Eviews12 zalill Sla jase e aladie VG sl dlae) (e 1 jaadll
Ju llae 5 Clara s culiss ) rliag cillagaall dalra g uall) JaY) allaa i85 .6
ap WS daail) cdlll saby A gam . 2
g “’h O o g monaal daliag gualll Ja¥) alea pais o
CointEq (1) Wadll poniat Jalas o)) Js2al) -~
JaY) allas gzl (8) Jsaall g rladd)

Gl 48 300 ) o) ) %1 (s siue 2ic

e B 525 (%1) Gsiue die (5 siay il
Ao yu o (e 1 dalhall Al aalg 2aall

Ay Ladil) e allall 30l ) () (5255 Y01 Ay
Jashll da¥1 (8 o)l sl (N Jsea sl ol e )

s a e pghi o) I 252 (%0.05)
Uadl) raaat dalnag juall) Ja¥) allaa ik :(8) Jsd =

ECM Regression - L ",!‘.g
Case 2: Restricted Constant and No Trend v : '_"“

Variable Coefficient Std. Error t-Statistic Prob.
¥ D(OE) 0.052844 0.010561 5.003777 0.0005
CointEq(-1)* -0.365187 0.036873 -9.903977 0.0000
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R-squared 0.860727 Mean dependent var 0.038889
Adjusted R-squared 0.852022 S.D. dependent var 5.424903
S.E. of regression 2.086844 Akaike info criterion 4.413622
Sum squared resid 69.67871 Schwarz criterion 4.512553
Log likelihood -37.72260 Hannan-Quinn criter. 4.427263

Durbin-Watson stat 2.320914 |

I
Eviews12 zebil Glasaa e alae YU &l el Ga :aadll

LSy Jaaill lgind amay 43 jlde (sl
i) Laiy ol oSl Ul & Ledlaladin) S 55
Wy alisdy deliay Jall 4 bl
bt et sl Al Gy s A
skl dalye (& Jlp Yy L) dpsasa

-

S Do

e il Wy 2y shll Jo¥) allae il s
gl (9) Jsaall (& daa sall Jyshall daY)
( O« BE « HE¢ WE(SE) dllaall gaea
a1 G Ll e bl b g sine 1 4] o
sasaiall BN ilae Ausgraad lly, (gLl
Asally  Aplageslly ZLoN, Al

Jashll Ja¥) allea jai 1(9)J gaad!

Levels Equation

Case 2: Restricted Constant and No Trend

Variable Coefficient Std. Erro t-Statistic) Prob.
SE 0.055856 0.073268 0.762340 0.4635
WE -0.065953 0.118375 -0.557152, 0.5897
HE -0.104136 0.135298 -0.769680) 0.4593
BE 0.186260 0.231387 0.804974 0.4396
OE 0.337451 0.388048 0.869612 0.4049

C 3.174993 3.681075 0.862518 0.4086)

EC = 0D - (0.0559*SE -0.0660*WE -0.1041*HE + 0.1863*BE + 0.3375

*OE + 3.1750)| |
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