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Abstract :
Economic growth environmental degradation relationship namely, the environmental Kuznets
curve (EKC) hypothesis has been studied extensively, since 1991. Those studies were subject to a
series of criticisms on the ground for ignoring the stability tests of variables or the inappropriate of
the used tests. Some of those criticisms focused on ignoring the nature of the data or on the
methods used to detect or address the problems of such data. This study is an attempt to re-examine
the applicability of the Kuznets environmental hypothesis to the top 40 carbon dioxide emission
countries, the most important source of environmental pollution. PCSE was used as a key
estimation technique, while FGLS and Driscoll-Kraay were adopted to check the initial estimate.
The results of the study showed that the Kuznets environmental curve hypothesis has existed in
studied countries during the period 1992 to 2018. Electricity consumption is the most important
factor in harming the quality of the environment The study recommends the need to adopt clean
energy as a prerequisite for reducing the level of environmental degradation.
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LnCO2 LnGDP LnEN LnNR

LnCO2 LnGDP LEN LNR

Mean | 1.43876 9.1139 -0.1459 4.3825

Maximum | 3.01906 | 11.0196 4.0168 6.4957

Minimum | -2.21219 |  6.2802 -8.5760 0.9736

Std. Dev. | 0.9394 1.2154 2.3790 1.0377

Observations 1080 1080 1080 1080

LnCo2 1.0000
LnGDP | 0.80054 1.0000

LnEN | 0.95806 0.8722 1.0000

LaNR | -0.29892 | -0.5726 | -0.41057 1.0000
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Variable | CD-test P-value corr abs(corr)
LnCO2 | 7.3* 0.0000 0.05 0.632
LnGDP | 122.48* 0.0000 0.844 0.845
LEN | 26.89* 0.0000 0.185 0.585
LNR | 62.95* 0.0000 0.434 0.514
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Delta p-value
‘Ash 26.358™ 0.000
‘Aasn 29.887™ 0.000
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CADF CIPS
Variable Level First difference Level First difference
constant | constant & trend | constant | constant & trend | constant | constant & trend | constant constant & trend
LnCO2 -2.049° -2.07 -3.181° -3.209" 2.166"° -2.2170 -4.609" -4.7200"
LnGDP -2.337" -2.33 -2.642" 2.721° -2.018 -1.946 -3.07" -3.285"
LEN -2.016 -2.184 -3.159*" -3.356" -2.147° -2.265 -4.537*% -4.776"
LNR -2.068° -2.447 -3.931° -4.083" -2.268 -2.6130° -5.161" -5.199*"
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G, | -2.561* | -3.582 0.000 0.000
G, | -8.50" 1.22 0.889 0.000
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Panel-Corrected Standard Errors (PCSE) Jll) asmeall alall clasY) i 1

Feasible General Least Square (FGLS) a8l aeaah) gaall Sl Ml 2354 .2

linear regression with Driscoll— 4Lz L};—in,ﬂ)a elos ] o b s i 3

Kraay (D-K) standard errors

Panel-Corrected Standard Errors Judl aseeoll 4Lall sy zis slusl § ol
Sl 3o By wblll sue L gy Aulll G danb 11 G5 spmy a8 b 3008 (PCSE)
sds 0 LS (Le, 2021) sl s o Sbly mo Joladl paze z35adl Miag ¢ (N> T) gyl
(Wing et al 2017) )5t g w515kl Wl wbly oo 1St iy fows a0
STl e il e 2delsy Loladl (3 LslSab Cras paad) (pleY alasl ¢ &) B o
ol bLiNle ( (ol LYY gl byl (o2 il sl foe (JL SbL )
s Jonsson, (2005) | W s~ 14 susy « (contemporaneous correlation)
[ Hoechle (2007)
Jo (3 axally (b mmenall 2ylall a1 2358) ol #3508 o)) @ Ul 30l ol il
rollad e 3V s 8 43,
el of 50 2 0.93 Ui sobes (R?) LY 835 Julas Gad O] 1 z3gaild &y o) 881
e S 0S4yl 3B Slagl e 3 WU Slpadl e Y090 oiST i e 5,55 Azl
sllas Y1 Lgne s 51 ulss )
ag bl sy 3 @ e 3l oldaal) 25lasYl Sl izdged) dwldl el o
i) Je EKC 4.5 dlki) [ Panel-Corrected Standard Errors (PCSE) Jud) dmemal)
Jo U ddal dzge 3La1 e ¢ aSlas] AV 13 Gralall BSOS NS e U5 e Sy gy
@ PV s Rl B (3 550 M pLY) O an Way L 38 s deded e Al slaly
at Llazal 81 53 oy Loty L e Lol JUasY) e Jap Lo Olepw i 5l (S55e
[Rahmanm et al Ly lulad) o dpuall o by ol oday L nme (ot s dly Lis
(2020); Pandey, & Mishra, (2021); L1, & Li, (2021); Bibi, & Jamil, (2021); Alfian
M., & Budiono, ., (2022)].
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&

Panel-Corrected Standard Jul imoeal) dylalt slasY) 235¢ (08) o3y Jgur
Errors (PCSE)

Variable Coef. panel corr.Std. t P>|z|
Err.

LnGDP 0.7348* 0.0519 14.1700 0.0000

LnGDPSQ -0.0435? 0.0029 -15.1600 0.0000

LaNR 0.0262° 0.0035 7.4200 0.0000

LnEN 0.9259° 0.0077 119.5100 0.0000

Constant -5.6319* 0.2202 -25.5700 0.0000
28 R?-0.93 ‘ ‘

F( 4,39) - 146272.21(0.0000)

p <0.01 U s ? - & Sl
xtpese stata commands alasca) ¢ -
AV Sste dis Lilax| (Soineg ¢ aBgte on LS O UE ) 535 o Bllall Dgzal pace bl
Sl By W m3sadl Slpate  r el sl SV ga B Sl OF il W g My 01
) gzl Bylie a3 SW e 5 Ld 3l B3 Lo o PRV Y ) (e da )
(Check Robustness) &S W oiel Y1 4.6
Feasible (FGLS) il el raall ol 2356 o Lede fad) olpaid) mils pi
linear amld)l 4 S-Jsps slosl wo bl Ju£Y) 346 5 General Least Square
(9) o3y el 3 mlly regression with Driscoll— Kraay (D-K) standard errors
Regression iwldl g 5—JsKuys slasl ao b sVl £35é wils (09) o3 Jgur
with Driscoll-Kraay standard errors

Variable Coef. D-K Std. t P>|z]
Err.
LnGDP 0.7348 * 0.1217 6.040 0.0000
LnGDPSQ -0.0435* 0.0063 -6.940 0.0000
LaNR 0.0262° 0.0077 3.400 0.0020
LnEN 0.9259* 0.0179 51.780 0.0000
Constant -5.6319* 0.5273 -10.68 0.0000
R?-0.933 ||
F( 4,39) - 338924.80 (0.0000)

P <001 4 p25%— 1 Sl
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xtscc stata command with 8 lags slascl ¢ -
Oldald alall slos V) ond glas Ly DY) Ol 5LVl a5las V) BYYs Coo o diylate L o(10)
5yl
Feasible (FGLS) il foanll ¢ pnal Silm M £34 75 (10) o3y Jgur

General Least Square

Variable Coef. D-K Std. Err. t P>|z|
LnGDP 0.734807 0.103392 7.110 0.0000
LnGDPSQ -0.043530° 0.0057157 -7.620 0.0000
LnNR 0.026215* 0.0042362 6.190 0.0000
LnEN 0.925854* 0.0153013 60.510 0.0000
Constant -5.631871* 0.4439652 -12.690  0.0000

Wald chi2(4)=15001.4(0.0000)

p<0.01 B pi5 :? —clamsl

xtgls stata command s ¢ -

W e s
¢ o2W O Slaand B0 dis Lgzalys cf W8y ¢ Bl o 2l sS soie B8 O 0
> 8 ol st e ol B Jao e LBlbail sl duls ) cdis wlulll e 187087l Ol
e hblan¥l el oaily baS s 0Lty ol Dol desag Sllia O Y1 W Sy e
plasead ol (JUl Sbly o) el JuSld) bl Y1 slan Ladiee Olpaall ) ) Jlasl ade b
pde ilorml ol e il LYl A e Ly L UL S by o Y 6 Lginy L)
Wl bl Y1 hay Ledss abill U2V Slalas WGl pds Gegose JUAI ) ablall a5
Sy adsl gr Slalll e bapd e duhadll ods g ey Lede fastl oSl s 3 S 15 L sy
Giklany Glasly Lages ¢ oty o) sl sl e (200 O oSe @) JSLadl ey jLas)
Bl jdor el e gl L slesel S e ¢ s Auld) oLl ST oS (3 Redses
b slaxst &l 1) Ol . all wblis a8 pits jlas¥l by A6 ) dral) LSS ol
Al e Lgie gl B8 SLee e 083 F L jlael by dsb us

Gl ds) e ity yrell die Ol am Byl pde e Gl Al Sl OF Olpdadl ey
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