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The relationship between economic growth and environmental pollution under
the environmental Kuznets curve hypothesis: an empirical study using the
ardl model during the period 1990-2020
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Abstract:

This study aimed to analyze and measure the relationship between economic growth and
environmental pollution, under the assumptions of the Kuznets curve in Algeria, during the period
1990 - 2020, using the ARDL model. The results of the study indicated the existence of a long-term
equilibrium relationship between CO2 and the other study variables. The results also confirmed the
existence of an inverted U-shaped Environmental Kuznets Curve hypothesis in Algeria, the study also
found a significant inverse relationship between renewable energy consumption and carbon emissions,
where a 1% increase in renewable energy consumption leads to a 4.98% reduction in environmental
pollution, In addition to a statistically significant negative relationship between carbon emissions and
foreign direct investment (FDI). The result of the Granger Causality test revealed a unidirectional
causality from economic growth to carbon dioxide emissions and a bidirectional causal relationship
Between economic growth and renewable energy consumption.

Keywords: Kuznets curve; Renewable energy; Environmental pollution; economic growth; ARDL
model.
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ARDL Bounds Test
Date - 10/22/24  Time: 13 07
le 1993 2020
observations : 28

rMull Hypothesis: Mo long-run relationshnips exist
Test Statistic walue K
F-statistic 8. 128284 4
Critical value Bounds
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Long Run Coefficients

Wariable Coefficient Std. Errgr t-Statistic Froh.
FDI -0.071936 0.007276 -9.8870387 00000
GDPF 0.0595320 0.003759 -1.5832823 0.03256

GDP__2 -0.0322100 0.000792 -0.418718 0.0081

C_RE -0.049852 0.04011%2 -1.242615 0.0344
c 0. 400911 0.015795 25382001 0.0000
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Series: Residuals

- Sample 1993 2020
Opopservations 28

= rMean -3.87e-17
nedian ~0.000241

= NS L T 0. 009351

- BN 0. 009355

= . Std. Dew. 0. 005160
Skewness 0122956

L, urtosis Z 147312
Jarque-Bera 0918808

n Probability 0631660
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Breusch-Sodfrey Serial Correlation Lk Test:

F-statistic 0. 247550 Prob. F(2,12) o F=Eas
ObsTR-sguared 1 Mo09ass Prob. Chi-Squarec2) o sTaz

D i) Sl e slazeVl iU sl e pall
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Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 0. 723935 FProb. F{(13,14) 0. 7167
Cbs. *R-sguared 11.25585 FProb. Chi-Sguare(13) 0.5894
Scaled explained 5SS 1.614246 Frob. Chi-Sguare(13) 0.9999
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Heteroskedasticity Test: ARCH

F-statistic 1.402915 FProb. F(1,25) 0.2472

CObs.*R-sguared 1.4325609 Prob. Chi-Sqguare(1) 0.2209

9 el ez e slaeVU L) sls) e il
ipedal) 2o )l L ey 0.05 o 18T plas VI e IS7 3 adlea=Y) aed OF L= 8 7oy Joad s e

Aed s ol s 9

30



CS}C' Jlerzol dwld dul)s L5&,«5\ osgysS g ol b b 3 g;‘,:,,3\ Saldly alasV) sadl Gy BYL)
2020-1990 - 5okt ausl 51 o= ardl

CUSUM OF SQUARED ;CUSUM ¢3sadl JSba il e 14—6-2
. cusum s cusum of square ool JSha Laza) jlasb poki migadl e olb s Sl @l 359 1,2

Sl oS ggat sl 1 6 3, YA

N

N o8 & 4 & @
I

1= 13 1 1= 1 1T ') 1=

CU =R Seh Signilicance

D smisl w2 Jo slazsWU cpim Ul slas) e el

Sl Sl ST g sadt Ll 0 T 3 S

Ao 11 | Az 1= “ TTas ak= v | as “

CUS UMM of Sauares 526 Significance |

9 sets) Oz Lo slaxeVU =Ll slis) el
CUSUM s o K Sl ST g godtl Slslian G175 603 WKad @ Lede Lol & e
OF s adege Y05 Lsinn (Syims ki B bl 39ad | J51s ady Loy Lt 2z ¢ cusum of square
T3 @ i Sl o Sgd pegc By B )il Sladall o
{5}*‘5‘ 257 —6-2
o IS o5 & Z3sedlt Badall 200 )
s Ky aboss o2 g il Ak ds i

g3 o sl 0 09 35 Joudd

T AT

GDP-1) GDP__2 GDP___2(-1)}GDP___20-23C_RE ©_RE(1)
Omitted Wariables: Squares of fited values

SDF
=

Walue Erobakbeiliber

[= 1

t-statistic 0. 13941 1= 075285
F-statistic 0.092559 1, 13y o.TFTses
F-test sumonsne:
Mean
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Test SSR S A4 1TE-DG -1 S A4 1E-0OG
Restricted SSR 0. 000719 1a 5. 13zE-05
Linrestricted SSR 00007 A= 1= 5 49E-0OS

9 st Slrz e slazeVl a-U slis) e

31

el



el 3L (dyed Llaw

ieodll Jsd g U 0,05 .o ST & 0,7585 sbus Hlas MW aJleasV1 dagdl) Of LS Jlas V) abs A
sl gl L Sl s (o b (St o @Sl ol 2390l OF ginas atey el
D A Lend) jlas18-2
Sy (©3laBY) ped) ol ad) Bl e 23Sl e (Granger) £ L ddl jlas) el ook
a5 il
48 pndl) Skl s £3LaBY) g0l g demed) Jli 11003y Jgut!

Bainwise Granger Causalily Tests
Date: 10/25/24 Time: 23214

Samele: 1220 2020

Lags: 2

Full Hypothesis: Zhs F-Statistic Erok.
FDI does not Granger Cause CO2 29 o.58122 0.5668
CO2 does not Granger Cause FDI 2 33428 01185
SGDPFP does not Granger Cause CO2 29 1 68607 0. 0265
CO2 does not Granger Cause GD P 012016 08786
Z_RE does not Granger Cause CO2 29 3. 19289 0.0590
CO2 does not Granger Cause C__RE F.azs16 0.0023=2
GDF does not Granger Cause FDI 29 1.00827 o0.27as
FDI does not Granger Cause GDF 032529 07255
C_RE does not Granger Cause FDI 29 O068910 05117
FDIl does not Granger Cause & RE 4 58536 00206
Z_RE does not Granger Cause GDPFP 29 1.05087 00352
GDF does not Granger Cause C__RE 0.25476 0.0450
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