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Measuring the relationship between economic
growth and carbon dioxide emissions in Saudi
Arabia using the ARDL model

Abstract

This study aimed to determine the relationship between
economic growth and carbon dioxide emissions in Saudi Arabia
using the Distributed Slowdown Self-Regression Model
(ARDL). The dependent variable was identified as the rate of
carbon dioxide emissions. While the independent variables are
represented by a set of the most important variables affecting
Saudi economic growth, namely per capita GDP, population
growth, trade, foreign direct investment, net inflows, total
revenues of natural resources, and the number of factories
located inside Saudi Arabia. The stability of the time series of
the study variables was tested by applying the Phillips-Perron
test. The results showed a short-term inverse relationship
between GDP per capita, trade, foreign direct investment and
net inflows, the number of factories operating inside Saudi
Arabia on the one hand, and the carbon dioxide emissions index
on the other, and a short-term direct correlation between
emissions and both population growth and natural resource
revenues, while there is a strong and significant long-term
direct correlation between carbon dioxide emissions on the one
hand and both population growth and total resource revenues.
On the other hand, there is a long-term inverse relationship
between per capita GDP, trade, foreign direct investment, net
inflows and carbon dioxide emissions, but this relationship is
not strong and is not significantly significant.
Keywords: economic growth, carbon dioxide emissions, KSA,
(ARDL).
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2.6229 - 2.9677 -
2.6210 - 2.9639 -
2.6229 - 2.9677 -
2.6210 - 2.9639 -
2.6229 - 2.9677 -
2.6210 - 2.9639 -
2.6229 - 2.9677 -

H(PP) Qoo — oakd JLd) e
die Byfisa lgumny el el Judlall of ¢ lgim S jlas) gl el
(fau) ded ey e Jag Jo¥1 Gpall 340 die jiee AY) (andly (g5icsal

1(2) 6B Jsaadl & LS Adgaall wiill o ST el ciels A diguandll

daudl) o)

e 2:"‘3593\ LJM-\MS‘
3.6702 - 87931. -
3.6793 - -
3.6702 - 0.9977 -
3.6793 - | -4.6839***
3.6702 - -1.3758
3.6793 - | -4.0095***
3.6702 - -1.5194
3.6793 - -2.6452*
3.6702 - —-3.5895**
3.6793 - | -6.0297***
3.6702 - -2.9449*
3.6793 - | -6.7339***
3.6702 - -0.5484
3.6793 - | —-4.9755%**

(PP) Ogum — unlid LA il 1(2) Jgand)

S5hual) sl
Gial) dis Cco2
Js¥) A
Gyiall Mo GDP
Ja¥) @

S5iuall 2o TRADE
Js¥) A

I POP
Js¥) @

ial) 2ic NAT
Js¥) @

I FDI
Js¥) @

I FACT
Js¥) @

sie ASLu (**%) (%5 AN (e i LSLe (*#) % 10 AN (giene vic ASLu (*)

%1 Ay (SFsa
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dcjeall A viajll clgadl) (63 (Y JaaiW) Fleai pa Ll
:(ARDL)
iotial) slay) i JLad) e
LoVl (2) 5o Bl slall) i s b (F) sl D e 2l
.SC Juras AlC jluaa

Al sUal) @i HLAA) @Lad) @illi :(3) Jad)

Lag LogL LR FPE AIC SC HQ

0 -287.6841 NA 1.581054 20.32304  20.65308  20.42640

1 -87.77398 289.5250 5.29e-05 9.915447  12.55574  10.74235

2.06e-

2 18.06359 102.1880* 06* 5.995615* 10.94617* 7.546066*

Eviews12  Jlasy) galinl) cilajda Ao alaieWl dald) das) (e jsaall

sl o ) (AI0) Jaas ald diell clelal) e JiaY) aaall anaily
(2,1, 1,2, s sl 3 LlsY) dae (e gz 3saill palin (62 eV
) JSEL mange 0 WS 7, 0, 2)
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Akaike Information Criteria (top 20 models)
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(ARDL)
16.65273
2.790817
3.134291
3.888661

|
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-

4

-

Mean dependent var

S.D. dependent var

Akaike info criterion
Schwarz criterion

A JJaniy) g agal s 1(4) Jgsad

-

(o=
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Method: ARDL
Sample (adjusted): 1980 2020

Selected Model: ARDL(2,1,1, 2,1,0, 2)

0.940668
Adjusted R-squared (.872209
0.997659

Dependent Variable: CO2
12.93920
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Log likelihood -29.44722  Hannan-Quinn criter.  3.370551
F-statistic 13.74048 Durbin—Watson stat 3.110323
Prob(F-statistic) 0.000013

Eviews12  Jlasy) malinl) clajda Ao alaie¥lh Gald) dlae) (e 1 jlaal)

Agsetl) 53sal) ek Al jlaad¥) Albles lad) w3t W iy (4) dsaadl O
Gl 2] B Gle bl e acar U kel Jlasy) z3sal
(S pal) ( Jla¥l Jaall @) e Al Cal) Sldsey S
Mlsall il gsane cbailsl il ila il iaY) L) kel
Gld 2y Aiins Glpaiel (Lagead) Jal A0G) plaall 2o (duankl)
L ((R? =0.87) 2 ciels Ea L daiipall eseaal) aail) Jalas dod
2l 6 Sle clileg) & chsall e Loyt %87 et zisall of i
Oswdly (93 Aad O 5a¥) 13 mgay (Ail) ol A il gy g
Lilan) Liginag Aad o LS el Jales dad (g0 el coela DW=3.11
¢ 1% 5o B Grias die UK goina zdsall o e Jn F-statistic
Ll latl) - 3saill e slaie) (Ko Sl
PP [P PRI I = .
die Byfise duhall chyiad sl Aladu of (5) ) dsaall b milll i
bl z 3508 a8 ey Ml ¢ gl

Aual) cpatial (Bloall Jhia) LAl @il 1(5) Jgaad
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0.0000 - Gl vie Blpd) Al

0.0006 - W GA (ECT)

PS5 AN Sgima die dislu (**) Yo 10 AV Sgiua die diSlu (¥)
%1 A3 Ggiua die diSlu (**¥)
Eviews12 flasy) malill clajia o slis¥l dald) daef ¢ 1 jaaal
iz dsalll Aol duapdldil) cLadY) clal- .
S g JaY) gpailly Alishall JEY) s 8 dudpall 2 3sa8 dlaic) ol e
tI CHEAY) DA (e G Sy ciiga e Yl
O (il uilat A Sia (e adSH (ARCH) JLad) (1)
Sy (6) dsanll & die oo LS 2l Cislag (ARCH) Lladl sla) &
Lllas) ae (0.041013) (s (F-statistic) ded ol )
G pab) (Kar Y UL ((%5) duginall (gima a0 ST a5 ¢(0.8411)
(B O cpls pailas @llia ) paad)
(ARCH) ,Lis) :(6) Jsaad

F-statistic0.041013 Prob. F(1,26)0.8411

Obs*R-squared().044099 Prob. Chi-Square(1)0.8337
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2023 - Gl aanl) - 37 alaal) g jlal) el Al g ¢ ganll dsalad) dlaall
773



Aaagrad) Ayl ASlaal) B 050l ) G cllaily alaBY) gail) (o A8l Gl
(ARDL) ¢ gai alaiiuly

(I Bl ) S e il (LM Test) zla¥ qigpiae sl (2)
(7) dsasll P& Gy ¢ 00 L) (e CatSll (LM Test) Sadl shal s
23 (0.2706) dlaa) e (1.494023) (gsluc (F-statistic) dad o
pe gl el Gapdll Jgi N ads L (%5) Duginall (s5ese o LS
Lol (S Bl a9

(LM Test) _Lasl :(7) Jgad)

F-statistic1.494023 Prob. F(2,10)0.2706

Obs*R-squared6.671777 Prob. Chi-Square(1)0.0356

Eviews12 dlasy) malindl clajia Ao alais¥h Caldl dae) (e @ juaall
4 gdal) lladdl ‘;,.a.uhl\ el Las) (3)
s isadl by sl Jod 3 oo Lygpa (Hsll sl gl Jayd
idlaaly (1.14) wilS (Jarque—Bera) dad of cpo Jul) J<all Dl
Jsd & 1 ey (%5) AV (s5ine (e ST dad a9 o Prob=0.56)
AUhe s 2253 Y by ¢ anhl) asll g ol Oly Gheall Lyl
b s
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Series: Residuals
5 Sample 1992 2020
Observations 29

~

Mean 8.51e-15
Median -0.102723

Maximum 1.568730

Minimum -1.138736

Std. Dev. 0.679790

Skewness 0311127

Kurtosis 2.252444

0 . . Jarque-Bera  1.143130
-1.0 -0.5 0.0 0.5 1.0 1.5

Probability ~ 0.564641

_ N W

Eviews12 _ilasy) malipl) cilajia o slieYl Galdl i) e i jsaal

CUSUM Test & CUSUM of ) zigaill L)t JLi3)  (4)

:(Squares Test

(CUSUM Test & CUSUM of Squares Test) il e sVl
Silaladd gl hEaY) Gk ol SIE psendl laals palall,
Gsiea die dajall agaall daly Sl JSAN gedy Alls & el 7 3gaill
A JIKEVL LS b ot Lo shg ¢(%5) dusine
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(CUSUM) 815l aS)i) gganal) £(3) JSil

12
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—— CUSUM 5% Significance

Eviews12 Alaay) malinl clajia Ao alais¥l cald) dlae) (e : jaaal)
(CUSUMK of Squares)  8lsll sl clagpal) ggana 1(4) JS&)
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—— CUSUM of Squares 5% Significance
Eviews12 Alasy) malindl clajia Ao alaie¥h caldl dae) Ga @ juadll
sia jd) Uadl) sl 7 agadl gl 5ad ,las) (1)
(0.020) s= (Theil  Inequality — Coefficient) Jlas dad casly
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Forecast: CO2F
Actual: C02
Forecast sample: 19802020
Adjusted sample: 1992 2020
Included observations: 29
Root Mean Squared Error 0.691131
Mean Absolute Error  0.608828
Mean Abs. Percent Error 3.736980
Theil Inequality Coef. 0.020482
Bias Proportion 0.000012

Variance Proportion 0.013753

Covariance Proportion 0.986235
Theil U2 Coefficient 0.425240
Symmetric MAPE 3.734864

Eviews12 (ilaay) malinl) cilajia o slie¥l Galdl dae) ¢ : juaal

Bounds Test agaad) jLaial
aill e ST Al 25 (5.592402) (g5l (F) Lilas] dad of (8) Jsand) e
eV sy (3.15) golas AV (%) AN (s5ine die V) s xie dlgaal)
Al Gy el Gl Jodg pand) Giash by ins Laa (4.43) (ssinnall Luki xie
el cburially oSl wusl B Gl Hdse Oon Dide JalSy Ol D
SA Aallee el G JaY) dlgh ADle e (gohaty Las oAyl 558 DA
Gidal) Jalsilly agaad) cllas) mli :(8) Jeaad)

Test Statistic
F.Statistic

Significance
%10
%35
%2.5
%1

Value

5.396255
Critical Value Bonds
a1 aall
2.12
2.45
2.75
3.15

k
6

Sl aal)
3.23
3.61
3.99
4.43
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Eviews12 lasy) malill clajia o alisYl daldl ) (e sl
rdaal) Cpiie Gm JaY) Aligh ABMal) CBlalea ks .

Jashall Ja¥) & duginag g Bl 3BDe 3535 ) (9) o) Joaal)
goanay S sl e IS5 den 0o el sl B le clila) o
LS cdagaall dpjal) AShadll 3 A3 wiliadll acy Loapdall 3)lgall cilalyl
Do sl i) LnaYly slailly (salaiBY) saill O dpule WDle 2ag
Caad 3D o3 (Kl (AT dga e oD el B Sle clblasly dga
oS S A Cannlg Aol

Clpiial) ¢ JaY) Alighal) ABMal) Cdlalaa ki gl 1(9) Jgaad

Long Run Coefficients

Variable Coefficient Std. Error  t-Statistic ~ Prob.
GDP -0.000424 0.000438 -0.967786 0.3508
TRADE -4.971280 21.48765  -0.231355 0.8206
POP 1168.068 406.8355 2.871107 0.0131
NAT 34.88293 20.10324  1.735189  0.1063
FDI -65.42158 49.99747  -1.308498 0.2134

FACTORIES 0.003426 0.001651  2.074326  0.0585

Eviews12 _ilasy) malipll clajda o slaieYl dald) dae] ¢a : jdaal

ARDL 7 igail sty iy JaY) Byuall) ABMal) juads °
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Ji dugine (ssiune dic Lilias) diginag ddle 5li) 22 Uadl) st (ala
oo gy (oY) Gl o 2S5 Lo (0.5759-) aiad cuilSs (%1) o
G sl A A Jgasll (%57.59) Aoy da¥) Bpuaill cYRY)
B (1.73) e oo Lo iy (soleai®) ol o iras cJushall o)
oY) Sldes 2 Sela (Al Lali ey (O3l Als ) 5agell Loy
salll el ol Wl e Bl Gal) Al @il il
Esana dailgl) il dla aball a¥) L) el o SIS
re digina WS (Lagaad) Jahy A piladl) dae (daandall 3)lgall cilaly)
Cbarially GonSl 2l 6 Sle bl a5 On JaY) e A 35ay
B Ge il Cual Gn JaY) Baal ke Dl aag us Al
Jals Ll pibad) e aball ial) i) glaill o eyl sl
(Al dgn e 0l 2l 6 Sle i) ey dga G itsaud)
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Uail) sl z dgals JaY) Bpauall) A8Dlal) yuadi :(10) Jgaall

Variable Coefficient Std. Error  t-Statistic ~ Prob.

C -16.89668 2.380397  -7.098262 0.0000
D(CO2(-1)) -0.326915 0.099864  -3.273604 0.0060
D(GDP) -0.000846 0.000167  -5.064941 0.0002
D(TRADE) -23.62269 5.148917  -4.587895 0.0005
D(POP) 1927.530 404.1238 4.769653  0.0004
D(POP(-1)) -1919.886 448.1011  -4.284492 0.0009
D(NAT) 33.01848 5.160073  6.398838  0.0000
D(FACTORIES) -0.000584 0.000638 -0.914341 0.3772
D(FACTORIES(-1)) -0.002840 0.000632  -4.497009 0.0006
CointEq(-1)* -0.575963 0.077517 -7.430198 0.0000

R-squared0.813211
Adjusted R-squared0.724731
S.E. of regression0.825234
Sum squared resid12.93920
Log likelihood-29.44722
F-statistic9.190981
Prob(F-statistic)0.000030

Mean dependent var0.026341
S.D. dependent var1.572891
Akaike info criterion2.720498
Schwarz criterion3.191979
Hannan-Quinn criter.2.868160
Durbin-Watson stat3.110323

Eviews12  Jlasy) mali) clajda Ao alaie¥lh Galid) dae) (a1 jaal)

5 (0.81) dasty jaiall (RY) Blay¥) dalae of JaY) juaidl) LasV) el
o lplan 2 (i@ gaill B @l e %81 s o) N 5L)
e Alied) il 3 sl Dl
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