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Abstract

Background and Objective: According to Kaya's identity, there is a relationship between carbon
dioxide (CO;) emission and output. The aim of this study is to investigate the non-linear or
asymmetric effect of output on CO, emissions.

Material and Methodology: The PNARDL model is used to investigate the response of carbon
dioxide emissions to output shocks in major Asian polluters; India, Japan, Iran, Saudi Arabia and
South Korea in the time interval of 1960-2020.

Findings: Examining the time path shows that CO2 emissions and GDP of countries are co-
movement. The tests show the long-run relationship between these two variables. The non-linear
causality test indicates the existence of a one-way causal relationship from positive and negative
output shocks to CO emissions. In the long-run, CO, emissions increase as output increases and
decrease as output decreases. Short-run dynamics show that positive output shocks of the current and
past period significantly lead to an increase in CO, emissions. Negative output shocks of the current
and past periods significantly increase and decrease CO, emissions, respectively. The estimation of the
adjustment speed coefficient indicates that the adjustment towards the long-run equilibrium is slow.
Discussion and Conclusion: Investigating the relationship between output and CO; emissions plays
an important role in environmental policies. The speed of adjustment (from short-run to long-run) is
slow and the short-run impact of negative output shocks of the current period on emissions should be
taken into consideration by the environmental policy makers of the studied countries. In the conditions
of output reduction, strict environmental policies should not be stopped immediately. Considering the
positive and significant effect of positive production shocks on emissions in the short-run and in the
long-run, it is recommended to increase energy efficiency and increase the share of renewable energy
in the total energy consumption of countries (substitution of renewable energy instead of fossil

energy).

Keywords: Environmental degradation, Carbon dioxide emissions, Output, PNARDL model,
Asymmetry.
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Figure 1. CO, emissions and GDP in Asian countries
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Table 3. Panel unit root test results
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Table 4.Long-term and short-term dynamics estimates of Panel Linear ARDL
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Table 5. Long-term and short-term dynamics estimates of Panel NARDL

Jlesa! e i P
e S IVEDA logGDP+
[AYA -Y/Y 00 logGDP~
leeed /Y D(logGDP™)
feee) AL D(logGDP*(-1))
MM (AR D(logGDP™)
c[eX¥VY —+IY¥AAS D(logGDP‘(—l))
. [exay —+[- 00 ECT(-1)

0% 0ol b g (y091 (sl (yg05]
[PCES AR oyl 903

Y eSOy P PO STV S IPRPITIE %2
Sdsi 5o SRl o )d Ko e 008 (oo (n S ST slasl
Sl gao  d YIVE ol S ay ;o Bl allsU
99, (0 )Ua.‘.:‘ aS col J.::J.) u‘..\.’ u.:‘ ..)o)f@ u—’;w‘db
e (o) S8l 5 adgs (EalS) Rl b Saeatly 5o

b (Gl a3l S annST s Ll s s (65 5]

§-YIYO ¢ +/VF 55 4 logGDP™ 4logGDP* ol &
sboadlod Gl & Sl pogie s (ol aiis )l ine
g )0 Cde laSel Coeaily jo (o ELL g a8
205 (o0 (S denSlien JLaml (Bl carge (5)ldsxe yokas
Gl 4 e (JBb AIBL ads e Sl as s o e
Cosily 13 35,5 o iy dpaSTes il gas,s < IVF



Yo

e 30 ddgi GBS 9l &y (31,5 ST (g ,Li] STy

iy gy ) sl IS Sse g e ECT (1) g y0
Teal ddoz oo 020 o lid |y Jolsd Ceons 4y oS
0 0y90 ;2 10 add oo HLid a5 el oal Syglp =/ Uas
0595 53 (S demSlgo JLal 1o 0590 Sy Jole pas 5l ao o
L Soeaidy Jol Coows 45 oo (pl ol 098 co o oy
b S5l e 5l Jeols mls 905 (o0 & )90 S
alaly aes o plii oS coul jlo sixe 5 saie DuwoligS

S5l 5924 b yusiin (o Saeasdy

5 U Loy a5 ans)d ol g oSl sl st £95 4 4 s L
S 8l mizmen 5 3,108 50 Ll p Wl oo 5 addy
ol Sglite oy (oo LAkl a5 (ke g e slo
e b oslaxwl Panel Non-linear ARDL (¢4
Sod 30 mady gl o5 sl o 51 (S 5K colps o
o b el addy b (e slo Sob g cote sla
Sl oy e 5 Cute sl Sad L3l ol g 008
IS b pos p3jl @l (uizen alis Dl
Jlie )3 (o poe 6o (55 15 @ i abads 5l o Liel
M e 5l SLe aly (s é gl @l sl b
sbe Sod ploe (T 8 alaly 5929 5 () pae Gog

o Q_g)fd.ﬁ.mflggb )L‘L.’;.ﬂ 9 6A.Jy

0 Uikels 9 (ylie (g )25 ) ke (yg03T =Y
bj_w‘fn oolasw “\]KS u}.o;‘ )1 u)l.o.».al; Cole = R 61)4
S el L sle sXeals code ) o ¢)5A}'l ]
GLIE Jgaz jo o)laiel g ol Colde Q}.A)'T s o)_.f‘_,’.a

ol 00

1- Juodis, Karavias and Sarafidis (2021) Granger
non-causality Test

/0¥ <55 4 D(logGDP*(-1)) sD(logGDP*) ol
g DawolisS sla obs b gillas i o jxe g < /FF 4
5 1S GRS A5 e oS izl sla ol
Code ok 4y (adg b (loSTel) addS 0,90 ;o 5050 (ylon
Ol 908 (o0 G S ST Jlasl il el )l (S
aslio BB (V) Syg 5 (YY), 500 5 5 yg bl b ass
A golatdl o) aisS oo s (YY), § 5 j50 o]
elasls Grlidl s Sl glals jo oSl Jlo plos )0 s

Al Ol e clls walss o 50 5 1) SlallS

s D(logGDP™) o, 5. ) a P! 1H
S —ize 5=+ /YA g VN 554 D(logGDP~(-1))
oo iel sla Lo g SaolisS gla lisy b gllao ki
o5l amop9e gl s (Al LAIBL adg i laSed
39 S seSlies )lasil lidl el (o)l (gme g St
93,5 o e S daSTgo il LpalS el 4538 o 90
Soine jsb 4y aidy b (3l (AlBL adg b laS el
Ol (V) S g 03,5 oo 0SS Tiss jlasil als el
6o il Gl G Giali8l 4 plgol YIS oy WS oo
olaidl 095, ()93 4 3955 L g 35800 y2xie ()5 S5
= S ST s il liares 5 Wsdoes Bi>
om0 S e SeS i golaidl wl, rals 5l e
Obes o=l 5o 5L Gl Jlasl (lie 53 (gime (—2alS

g g0 odaline




5o g olic! VoY oloydT AT 0 yloh cconmn ) brammo (g58)955 9 pole s

Ol g oy ylixe (g2 5 Cale 303l i —F Jouo

Table 6. Symmetric and asymmetric Granger causality test results
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