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Abstract

Environmental pollution is one of the most pressing challenges of our
time, manifesting in various forms that pose significant risks to both
human health and the planet. In this context, the Internet, and
institutional economics indexes like government services, and the
democratic process— as three key pillars of modern society—play a
crucial role in addressing pollution and conserving the environment.
Each of these factors, both directly and indirectly, influences the level
of pollutant emissions and environmental degradation, making it
essential to understand their effects in order to adopt effective solutions.
The advent of the Internet has transformed communication, information
dissemination, and governance structures across the globe. At the same
time, the democratic process is evolving, with a growing emphasis on
transparency, citizen participation, and accountability. Moreover,
government services delivery, now increasingly facilitated by digital
technologies, has undergone significant improvements aimed at
enhancing productivity and providing easier access to government
services. Despite these improvements, the environmental
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consequences—particularly in terms of CO2 emissions—have gained
attention. Therefore, in this study, using the institutional economics
approach, the impact of the Internet, democratic process, and
government service provision on CO2 emissions in 63 countries during
2000 to 2020 is examined through the quantile panel method. The
results showed that increased internet penetration globally had a
positive and significant effect on CO emissions at all quantile levels,
except for the 0.95 level. The index of government services delivery
exhibited a negative relationship with CO2 emissions only at the 0.25
and 0.5 quantile levels. Finally, the democratic process showed no
meaningful relationship with CO2 emissions at any quantile level.

1. Introduction

Today’s world faces a multitude of environmental challenges, including
climate change, water scarcity, air pollution, and biodiversity loss.
Climate change, particularly global warming driven by carbon dioxide
emissions from fossil fuel combustion, is widely recognized as one of
the most significant threats to sustainable development. It not only
causes environmental damage but also imposes substantial economic
and health costs. In this context, transitioning to a low-carbon economy
is essential, and it is of utmost importance to understand the
determinants of carbon emissions. Over the past three decades, the
global spread of information and communication technologies (ICT)
has accelerated dramatically, becoming a key driver of transformation,
growth, and innovation. The Internet, as a flagship outcome of the
scientific and technological revolution, has gradually ushered human
society into the digital age.

Despite these advancements, the role of social structures,
governance frameworks, and the delivery of public services remains
critical in managing environmental issues. Democratic processes,
which  emphasize transparency, citizen participation, and
accountability can help shape informed environmental policies.
Moreover, efficient and digitalized delivery of government services can
reduce environmental footprints by decreasing paper consumption and
unnecessary travel, whereas inefficient systems may exacerbate
pollutant emissions. Consequently, strong political commitments,
combined with stringent environmental regulations and improved
governmental efficiency, are essential to achieving sustainable
development and controlling climate change. In light of these
challenges, the present study aimed to examine the simultaneous effects
of the growth of the Internet, efficiency of government services
delivery, and democratic governance on CO emissions in 63 countries
during the period 2000-2020. The objective was to provide a
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comprehensive understanding of the structural differences and
heterogeneous effects of macroeconomic and institutional factors on
pollutant emissions, while offering policy recommendations for
effective environmental regulation.

2. Materials and Methods

To accurately assess the effects of the variables, this study employed a
panel quantile regression model with fixed effects—a sophisticated
econometric tool that allows for the analysis of effects of explanatory
variables across the entire distribution of the dependent variable, in this
case, CO2 emissions. Collected from authentic international sources
(particularly the World Bank), the data included key economic
indicators such as GDP growth, urbanization rates, the proportion of
renewable energy consumption, fossil fuel consumption, and the net
flow of foreign direct investment. Additionally, the analysis relied on
the indices measuring the quality of democratic governance and
government services delivery. While the former is based on criteria
such as freedom of expression and political stability, the latter
encompasses administrative efficiency, regulatory quality, the rule of
law, and corruption control. Before model estimation, the dataset
underwent rigorous statistical testing, including checks for normality,
correlation, and cointegration. Moreover, the variables were
transformed into their natural logarithms to ensure homogeneity and
consistency. One of the advantages of using the panel quantile
regression model is its robustness to outliers and its ability to capture
the differential effects of variables at both the lower and upper quantiles
of CO2 emissions. In other words, the effects of Internet penetration or
the efficiency of government services delivery may differ between
countries with relatively low versus high emission levels. Therefore, the
chosen model proved to be well-suited to identify structural differences
and heterogeneous effects across nations, yielding statistically robust
estimates of the key drivers of pollutant emissions.

3. Results and Discussion

The empirical findings from the panel quantile regression model
revealed that an increase in Internet penetration was associated with a
statistically significant and positive effect on CO2 emissions across
most quantiles. In particular, at the lower quantiles of emissions, the
rise in Internet usage—driven by the energy demands of digital
infrastructure and data centers—Ileads to a marked increase in energy
consumption and, consequently, in carbon dioxide emissions. This
finding aligns closely with previous research, which suggests that while
advancements in ICT improve economic efficiency, they also
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considerably increase energy consumption. In contrast, the index of
government services delivery exhibited a negative relationship with
CO2 emissions in certain quantiles. This implies that improvements in
the efficiency and quality of government services deliver—achieved
through institutional reforms and enhanced transparency—can help
reduce energy consumption and mitigate pollutant emissions. In effect,
policies aimed at streamlining government operations appear to play a
vital role in counteracting the adverse environmental effects associated
with technological expansion.

Moreover, while the democratic governance index tends to reduce
emissions, its effect was not statistically significant. This indicates that
merely having democratic structures, without comprehensive
institutional reforms, may be insufficient to generate meaningful
improvements in environmental quality. Furthermore, control variables
such as GDP growth and urbanization rates were found to have a
positive and significant effect on CO2 emissions across most quantiles.
This finding reinforces the idea that economic growth and concentrated
urban development, when not managed with environmental
considerations, can drive increased energy consumption and higher
levels of greenhouse gas emissions. In contrast, the share of renewable
energy consumption consistently demonstrated a negative effect on
emissions, highlighting the critical importance of transitioning to clean
energy sources to mitigate environmental degradation. As anticipated,
fossil fuel consumption had a strong positive effect on CO, emissions
across all quantiles.

A key finding of the study is the observed heterogeneity in the effects
of economic and institutional variables on CO2 emissions. For instance,
in countries with relatively low emission levels, an increase in Internet
penetration tends to have a more significant negative effect on the
environment, whereas in countries with higher emission levels, this
effect is diminished. These variations highlight the importance of
tailored regional policies, as uniform policy measures may not produce
equally effective outcomes across different contexts.

4. Conclusion

According to the findings, in the digital age, the growing use of the
Internet is a significant driver of increased energy consumption and
higher CO, emissions. Yet, improvements in the quality and efficiency
of government services delivery can effectively counterbalance this
trend by reducing overall emissions. From a policy perspective, the
research suggests that a comprehensive strategy—one that promotes
clean technologies, optimizes energy use within the ICT sector, and
implements institutional reforms to enhance public service delivery—
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is essential for achieving substantial reductions in carbon emissions and
fostering sustainable development. The study demonstrated that
countries experiencing rapid growth in Internet penetration should
prioritize investments in renewable energy infrastructure and energy
consumption optimization. Additionally, improving government
performance through increased transparency, accountability, and
stringent environmental regulations can significantly reduce pollutant
emissions. In other words, environmental policies should be crafted to
support  both technological and economic progress while
simultaneously mitigating adverse environmental effects. Moreover,
the research highlights the importance of considering structural
heterogeneity among countries. Uniform policy measures may not be
equally effective across different national contexts, making it essential
to develop region-specific, tailored strategies that account for each
country’s unique economic, institutional, and environmental
conditions. Ultimately, the study offers valuable insights for
policymakers and economic decision-makers, providing a foundation
for the development of long-term strategies aimed at reducing
emissions and building a resilient, green economy.

In sum, the present study suggests that addressing contemporary
environmental challenges requires aligning technological progress with
institutional reforms and improved public service efficiency to achieve
sustainable development and protect the environment. Policymakers are
encouraged to incorporate environmental considerations into their
broader development plans and to leverage green technologies as
essential tools for reducing pollutant emissions. By doing so, a coherent
and integrated approach to economic and environmental policy can be
established, balancing the demands of growth with the imperative of
environmental protection.

Keywords: Internet, Democratic Process, Government Services
Delivery, CO, Panel Quantile

JEL Classification: 013, 031, 038, Q53, Q55



VER/PY il s

VIS e K5k b

:U’?‘J'»’o':\f: @JU

AARAVARYALY

ISSN:\VYs— VYA

eISSN:Yfvs-sffa

_________ Sl sslasdl sla a3 ——
YACZYPY N §oY Q\:’“J Ay ;J\.q..i'a Y4 0593

ijer.atu.ac.ir
https://doi.org/10.22054/ijer.2025.80119.1286

ww) Sl ﬂi.b.é' 30 Solg slaidl g‘:&: J.g.}?é'
JUS1 g Cd90 Dlods &5l g T 5 900 Nigy iyl i
(Sle= 45903 16990 axllre) JWles Bb Jow o 357 CO2
33, oKl ool 5 o1l psle aStils bl o5 8 L0005 . . .
Ol e chgiie bgle 85
oails cgalal 5 sl p e eaStils (sl psle (587> (s il
C)lﬁl u\é.—i.» ‘-Lé..—-ﬂ st}:jé
ali.i.}b (s3laBl g oIl rjl.c s 1SCisls g3l r)l.a 6)53 READ
Ol cdgdn cdgin (g 3o

ol Gy g ds

SWH Ay

e A~

€l st 41y e 05k 5 Oldl CatDlw 87 ol sl e (sla 2l oy 56855 5 ameans ; S 3T
o Ol ot ST S g3 Ligy 5 g5 Sledst 11 dsle (o3l slasl la e li 5 5l e oyl 3
S o ) S5 dae L2 5 S5 JT b ablin 3 Sl 55 (0o (5L (3l dnm 5 53 (ST e
A g T 5 Jame o 55 5 oty VT Ll Ol e o 5 ois gty Jol g ol 31 oS 2
‘[)La‘jr.h.@‘a};)@‘d%ﬂ‘ﬂjégﬁsu)wb} ;JLGML|JW“Q\19U)‘)}&M|Q&|J%B
el posdle .l JalSS Jle 53 o Sl 5 O g S lhe (bl ol 3 USTE b eSS1 S 503 Ly
bem;ubT;}@ 6..4):..»))d)}dﬁ;}-\hl{td%}dlﬁ&)}@bjc-ﬁaW‘&j}}Qb-\S—ﬁb‘
sl L5 5% g ¢ Jasealon § sladaly dad iy ol Obe 53 (-l ol ails g 5 B J i ¢ Do
il S galg sl s Sy 5l 6, e e beann ol u3 gcpliliwlos S Ll 3 5 1y 4 5 (CO2
J})&)ﬁj\*"" G Yerr @L&jcjjbjs)}:\.{WJACOZJL&ﬁ‘jgjjsC)LAJ&G‘)‘)&;‘;}AJ-U)J
C}b—w)}.lajéd).) QLAJ> 43‘)‘ U»Lzs)\>C02)Lm(j6)l:Lu} \L.«UJ::E ~/ﬂbcla.~;f~&bl;
L@As 4&‘) Cj}a‘ﬁru))&;‘;}&J -U})..SJ‘.SCOZ k;AﬁYTJLZD‘L‘SGM%b '/a} /YO Jf.l:";
2,13C02 3 it ST jlal

Ll e CO2 (s Sloast (ol S 505 gy o 2ol 15 hdS SlalsS

.013 <031 <038 «Q53 «Q55 JEL guuarb

n.salehnia@um.ac.ir :J fuws oo 5 %


https://orcid.org/0000-0002-7505-5335
https://orcid.org/0009-0001-5083-6055
https://orcid.org/0009-0005-6411-1484

Y| 0K 5 Ligle

dodde .\
DT 2508 (ol a0l Sk dile gadmte el 5 Sla il b Syl Oler
S Sl e £ e s @Bl i ol a5 55 B0l 5 1en (ST
s g DML Tt 5 (S (kb Sl g I ol o S uS 6 s
slaay 52 4 o315 513 5 ot ) sl 5 5 & Ale (515 53 o0 O gema 5L
slabl G 4 OS o cam 53 Sl 035 slowl (6, Sk ilg 5 (g3lal
3013 63L 5 Lol ST LS 5 S ge Jelse (el 5 Sl (655 28 (25 S

ssba Olgr 53 (ICT) Sblsyl 5 SleMbl (o556 1 oslinul (xddS ans aw s
o s elomm gl iy g adsl &5 e 4y 5 ol bl G281 (6 K
@lysls o sode OOl GUST 5 )5kiws Ol geas &5l (Awan, et al., 2022) col
sl o ol g oS Ol ol o 53 (51 dn 5 Sl 2 e (S350 S Ol iy Ly
(Zhang, et al., 2020) L" &S b > 0553 (S s gyl (Sluil anslr &7

B el S (5 5 (SKSSS Slasns Ty el S a5 S J )
Lifse oolg 5 56 ozl sl b oolasl glasly 5 elar) la )l la
Glwlu clal y psb 53 IS B ‘u‘sj:fr:*«d 5y, (o85G
Syl e g 5 Sl S 550015 (Ménard, 2011; Vatn, 2009) S o Wl Jaowelos
Sl b 515 Caadl Hls ool - (golaml il o e 53" s Sleds
el ) Sl Wil 5 or g g08 Loy 5 Ols g Sl b TeS1S e
Jolse 5l T80 S1eSo 5 oalg Canss (Payne, 1995) w8 fgus |y sLET
S5 Sl Ole ol 5 (Kinda, 2011) dtes ool ) SN glIS
Loy (Sos o Sjin 5 B o pae S2alS L Wl e Jiaws 5 LTS
oI 4 e LTHEL Gt oS Jl)s (il Jile 4 1) eomec S
« bl opl o (Yasmeen, et al.,, 2022; Zhang, et al., 2020) &% o Lo YT

sied Gl o3 oL 35 5 aeean 5 Dy ke Lol jep (6 B (b Dilgs

1. Delivery of Government Services
2. Democratic Process



VEOr Olsy | Vo oylad | ¥4 Jle | 01t o3l sla ings | YE§

Acheampong, et al., ) ol (6,5 0 ooddl Ol ,uis 28 5 Sl (o3lasl anw 55 4
(2022

Slr oS Sl &G )5 HL) oS ki ol g 555 G 2)lse 4 x5 L
ol ol ol sy ol Ul 5ol ST oo ol 3 Sler il 8L e 05 ks
Sladst &1 5 K51 S 503 digy dile (6315 (g3Lasdl gla e li 5 &5l 3 eslizul &S
235 omamlis a5 b Sb ol utmen Sl wals o S Las) g 50 4 S gs
Wl (aladl gla paze plo HLS 3 HLasl Calides S L 5o andllae 55 40 (glay 5iS
S o 4 855 ol glsil 5 (b s (6518 e (s Ll A
oslital &S Bl Jobe Sl andlls nl codmy Jailsy (nl 032 o ) (1SS (o0 S
Wile (golg slasl gla el 5 &5l ST b das e ol (g bT 5 gy ol kS o
Ll Calsbes gl 55 CO2 izt p 1y (Ao Sless &)1 &S S 403 Ly,
)a\)dj&é_sdfjaaﬁjjal..ufw)j&'\iL;Laos\aw}w&)a(udf.\:o’-)
..wfdJ:ladjqul)bjﬁa\;\.ﬁéﬁxf@ﬁljé&ﬂdug}”l{w&a

ﬁi)léjlz?@pjol};&))f‘fh:@\ﬂjcﬁgdba‘shﬁﬁb
‘_;LM_;L“'Fu:.saf..u;dp,\}bg;,yl,d.x,:@fd)wuut”vu:sg.a;@
) S s 5 N0 i 5 4S5 Ol s 1SS B O B b 4 b e
s o 411y andllas

A Sl ¥
)_}Jé*g dCT) lel.:.?ﬂ 9 OleMs| ngjté &ucﬁuﬁ) ‘_;LAJ.A\:’: Na4 aas J’.‘J‘ G
a sy ecsabamsl w5 S5 55 s 4 0Le3 OT 313 50 438,55 513 aalllas 35 50 (ol
O 5 525 (Y019 0L 5 p iz i SETICT L5 50 Ol sss
Ll 5b sl sl oS s S8 a5 e 51 (VA4A) "0, K0 5 STl 5 (Y44A)
IS uﬁ}@_«u 9 ngb.a sl jk...a )‘ \) C)‘.bu‘)\ 9 Sledb| ngjt.é &u%)
sl L8 ST o S5 lasl  Jeol g e 1l e S5 gzl Sl eslizal (s S

1. Salahuddin, M., et al.
2. Cohen, S., etal.
3. Jokinen, P, et al.



Yio | o))Ken 5 Ligle

JS 02 G5 Glaas i falS 5 6551 s 53 Sos0 e SIS oL s
3 GL:» Jodos 5 Waesls LS)JT@-’.' g g bl a5 05 94 OIS sl
Syl 3 (3ludigy 5 3l 53 bl 1l 51 SS Ol gt & (5,50 slacs)sts G b
(Mastykash, etal., 2018) s 3 oo © guoms Sz s 3Lzl ae 53 ()l 5 (3Ll
A5, ke S S Tgs Hlisl 4 Dbl 5 Sledbl gk 1 sl ol JUST 4w

AU dlg o Sl g Sledbl g5k 3 eslizal i35l 1g5 51 o pae JUIS -
3500 ol DL 5 SVl (558 s G 1Bl 4Bls (6551 3 s p (caniians
35 2l 8 55 oo 3Ll )3 pdidbdew (5 5 slaa pa 2l 5 5550 oLl
Sl el Ko (ggm 3 pml l eslizul Lol 487 o 6SGST Sun VT Ll 2alS o,
355 CO2 HLasl 2l 5l 4y meie Ll g5 o S 35 o0 (551 3 e

GLosgdoms 5 baas ja (Dbl 5 Sl (g5l 1)l 03550 U Y
copl posdhe das o 2alS |y slassl 3 CO2 Lesil b Jas o laVIS &oylows b Jas
L5 n oyt 5 dad a3 e s 3 A 5 el e 0K 5550 53 1y SleNbI S
255 Lols ol 1 eolaml iy 4 ote g osls il 5311, WY ol ) & low

e (S A VT lasl 4y 5z Ol U s Jle JUIST 2 Jle a5 JUIS Y
LIS 5 6l slael a (o s SRl G b Sl alasl b o ann g Sl 1l
o B sl 5 b SV ds b Sl galasl 3 Shes s g s sl gl
(Avom, etal., 2020) s 45 o comy e 5 oy Jbo Sla i5n

22 S5 LS 5 Gose e 03 d5 4 e L 2 ICT Sloslinal 55w dd)
S abtn 33 sbas jga g jlamn  OT SI3E Ll ol o a4 5Ll
Soske 5 il Byme Oles ) oes,0plsl (Fettweis & Zimmermann, 2008))
S5O e OT 5T el s slasdl L35 048 K5 5 5 (ICT) bl 5 Sledb
(Hilty, 2008) col 43 8,15 (o)1 5 Lo 3,30 £ 36 50 SIS (sla 36 sLasd
ssba S35 O e clad e S pSS 5 Sl ) eslizal 228 L ST
ol el b 515 (Sogline  Slanm g Sl b ey a8 slasl s g Kaks
s sls G s 5158 50T Sl i (CO2 Ll b LLI )3 6ok Condl 50 50
Wy b byl 53 CO2 jlasl mhaw il 31 55 o5 ol b 5 SSICT oy 55 ks



VEOY Olsy | Vo oylad | ¥4 Jls | 01t o3l sla iags | YE5

yls i S S sladls ol 3L 5 651 o e dCT (slaolKaws 5 YT usle
o311 5 5l cosls ¢Sl 5 ¢ Lol sladSs 5 &5 ol 3l eslimal L2l L copl posdle
(ot ol a3l 3 55 3Ll e 53 (bS] Ol gt Sl eslizal 5 esls ST
39500 sl (Jlm ol 35 o e CO2 il 5 (6531 O3 mme il 3l & el ool
(JE s Jom Gla gt Fdind ga sla g 5oLl arw ¢ L Ol s Sl 6, 5ls
DLl (6551 O pan 55 psm o Sz skes 5 saie Sl Gy el
(An Hign, etal., 2017) aas zals” Sle= sl ulis 55 1,C0O2

b 53 Co s ICT (ol Lol &Sl s 4 48 oo Ol (YOA) (gl andllas
e g 03ls il 53l slaml 53 65 51 o mae Slia ICT s gyl el ol 530
O, i 5l am ICT 35a5 Lol 3l ool 0k o S S Iss sla3 8 Ll il 30 4
YU (ST o 5 o8 5Ll Rl B L ol pen il (08 ke 5 Sl a5 S
bl oy 31 A500 5 5 Rl e e DL Dbl 6,5l 45T 2 e
(Avom, et al., 2020) 554 oo (5 51 5 e 5 Crir idw 5o

S das o Ol OECD (slay5i8™ sl (P19) 0LKas 5 pli-So anlllas
S o 68 e e o5 ol 03 g dCT Sl eslizul 28 (g, OECD glacdys
JL Y+ ;5 OECD la,5i8 sbaslasl dCT Lol jie Ol geay &zl 5 eslinal
;,b,Mo%,séylgﬂc@@ﬂpLg\)umu:s\@l.@mﬁuf
Gt O3 e S el gl 35 oo pal Lyt BB e e 1558 G A5 51 VA
el axils 3G S5l gy g 5 BB 5 b 47 L 2 Saae ICT L s e
SLasl il 531 el ez s sluamil 5 &5zl ane 5 A o OLES (Y0 YY) 01,80 5 o>
s i3)ls sz s 4Bl pl b 5 1y (Sen s 93 6T B s S8 55 0 S
oARIP s Sl Sl pg s by b EME o & e 3Ll (g lnil A2
oslazul 33 .J)l.l\fu.a J.:S‘U S ksl aS Sl ol osls ST e 53 (6551 O3 s
o e Ao ol 5 el S5 55 ool Jole G Ol gt &5l s 28

1. Amri, F.
2.Chen, F., etal.



YEV [ 0 en 5 Ligdle

A Olse 4 oSSl bt 153 & e (551 O e cnl s Sl (550 2
3 gh o 3lasl jy ol

O o slassl 1y Co il arm g Ste 56 bl Slosl I cidw ol pll
Colis 5 oS iy 35 |y Sladst @1 Wil e 3 Ikl S ol &S bdas
cplaS das (rals ) slamsl Calides (slgiide jo A 5 slaas 9 il 58I, 8 s S
35U sla SauVT jlasl J2alS 5 (g5 51 o e O 5T )8 Col Ll 5 o 3,10
(Kuang, et al., 2022) » & oT

JB ssba Sl el 5 ssks Sl a5 Al s (YY) KIS 5
35 1 Saol s 55 5528 oyl slasl (o)l K e Jalse S o508 st S

by o1, 65 ol glaeds  dammean (YY) TOLIKn 5 J
Sl (658 3l eslinal b (g &yl diles S ool el ods |l e S gs
DSy 5 S W5 Gl B p Sisle ) $5l,S s 5 Ul el Ll
A Sl S cr\Jél ool S s e OLid LT aslllas W o5 s slabl o &5,
.@\o%:M\)J\PIGL&J@j&LA}T

e bty AL (5315 S (NS Loy 47 il 55 (VA TOLIn 5 L
(315 Ol ognd (5351 3 e 288 L gk 1 LS ol 5 ool 5V g 5T
55 D Ol on 52 553k 3l ealimal L ¢ Sssleas 345 n plowil SN
(i bam Lol &S sl S gltle fuws g 8 sl iy 5 b Sl gae
335 o e 3LaBl dmw g s 55 5 S AVT Hlasl zals

S 1y gl b sl el 45T AuS s IV izl (YAV) P01, 5 o0
B s a3 5558 oo (65 0 e alS s Ul g S asl Bl Eel S AS
e F 5 e 5 2 ST

1. Wu, L. & Zhang, Z.
2.Li, L., etal

3. Internet of Energy (IoE)
4, Khuntia, J., et al.

5. May, G., et al.



VE ¥ Ol | Vo) oylad | ¥4 Jlo | 01t oslasdl slaiag sy | YEA

p3 0 el (G5 55 Sy ad gl dl a3 oSS 0o Ol (Y1) 0L Gs 5 55
SIS s S o i s S hams ST 51 5 ax 5 (goliaml iy 4 Lais
S S o goma 5 D8 S U 5 (g jlamn OIS Sl sy o mn oo &
ahal Ol g 5 (Wi (550 &Sl (65 5105 08 (6558 i) STl o 5 (65515
Aty 3 5o 5 polin Sl o3zl 11 S oslial (pyydons 5 3L 5L B) (S T
Al o ) e CoiS 5 2l 5Ll 3 Gy jlase S5 T ans 5

Ol 4 ol ol 5 CO2 5Lzt st b oy &G S0k Slalllas p o 4
sSan S U omie S5 b s las DLl 5 SVl g5k 56 s
e el ol o g S § Jaes slasil Dlosl 5o aos ) S cie 4 4l
5 Ml (g5l B pdy bl 5y G Jases oy A4S s e Ol (gl
G L pds (Rl b ol 1 e bl e SRl et 61T B Sl
e OLis 45" das o gals slasl ja ) e Cu S (Dbl 5 SOl
o okt Dol 53 S jlaes oy A 2alS L Dbl 5 SleMbl (g5l 5400 5L
]

SeMb! (55516 wsSne K U dlaly oSG KL (VY)Y 5 andllan
om s JSKa U oty a5 das e OliS 2h el s .l CO2 Hlasl 5 bl s
o= @obasl gla asle 5, Kaal s 4 CO2 sl 5 Slbls,l 5 Sledlbl (g,
25 o bl LT Jasme s 5 Sl e 53 gl 0 g4 Ly 528

3 YU (galasl ann 5 o b gla 5587 53 dims o LI (Y414) TOILSs 5 25l
sLasdl b sla, 5287 53 5 CO2 HLesl 2als 4 mie Sl 5 SleMbl (5l (Lo 52
355 0 CO2 i3l Eol ailanu g S

SLasl e sSee JSE U 3T Jla s slasl &7 daas o 0L (YY) 701 5
Ly T T el das o al530 1y oS Ll sl 53 &5 Sy g ol 003,05 o oS
oS U Cabae abais 4y Sl 3 3Ll Ok 51 oy 02,8 L3S 20187 3187 o 5lgn

1.Wu, H., etal.

2. Li, X,, etal.

3. Danish, Zhang, J., et al.
4, Lei, X., etal.



YEa | o)) en 5 Ligdle

e 18 5 5 e Ll Sam g BB ol bl Saslasw g Gble s
S Ll s Jleaws slaml 0T G b 5l &5 diea udS™ Jole 5 oslasl ys 650
..s)‘fda J‘J;\J e

slasdl gla asls cd 5 65355 5 65 acasle 5 5L 53 s s
5 e (ST J S 3 o Syn idu 3 5 oSS e gladisy Ll (g3lgs
AU 55 slaml 53 i 5s Sy pde o go 5 SeSe o Lls bl 5 Sler Sl §
Ao g &SG5S g0 laslitlo 1 aST Sl s a)ls aoeedaw ) Blas sesits
5 Clis S e Jes S bl licabe ileesly 3 Ysems cliea
) a5 ST B 3jle o 536 15 Ol e ¢ glaplls o 3 o ey
CnS Tl 53 Camads ¢ il 53 )l 5T s (olasl glacwln 5055 )y
3Lal 55 S jame oy 35 5 b e o pkas g 4y e Wl 5 00 3Lad 32
Sl y bl 28 eTHS 5 68 asmataws ) Dl jae 5 ol 8 copioman L350
S 5 Sz s (ool S 555 51 4 (93 i gad Ol gty il Lot VT L]
6Ly L esls aalil 1y (s Sleds 650, 54 (S o eslial 28 O
Alesls (rals” 551y slabl js Jaseeln )

23 ST 0,1 e 5 (ol Jalse 51 B LGS s s @ el o
plail 15 p3Y S-Sl 5 A s 15l 53 o8 S o b o | 55 oS 53 (3Ll
5L S8l & das o plonil 3Ll 55 alsle G b 511 S-Sl Sy ias
oMo slamdl 5 S g st le L lidw 035 1) GDM&‘)KJ.\A:@ Aals
S5 Dbt anm 5 61 5355 oSl 1k Sl 51 56 oS 2alS
baay 5o ksl (5luatg b 1 ST o 3 525 1, OB ST 5 el b ST o 3l
o3 g ) dims G| 6 5aaSTL Slads g osls il jl 1y 355 (o3lasl (6550
alasl iy gl oY slasle 5 ¢ B seT 5 6)5kd code s SME e L g
u;;.;_;,gx,.“%u@;;ac)uwl@\.w@rﬁ\ﬁ,;x;g,:a;éw)\“\.\ig
23 S aEuB,y Sl 65T 5 b les Sy B o ge S S o ST S 5
bablie gl g 65 Uy cpl ol (Yan, etal., 2022) 55 o0 ONS sl lawn



VE ¥ Ol | Vo) oylad | ¥4 Jlo| 01t oslasdl slaiag | Yoo

Col Lo o &SG1 S g0 (Gl o b Dol 40 158 50T Dl oid 5 Jaoealns § Sl g
.(OECD, 2022)
@jCOZJW‘)JJw‘LﬁJB)wbﬂ&h)@ﬂj}f})@}lﬁ)ww
o3l (V48A) T Sy Vi 5 (1449) Tl STosle 5 5 3Y c(1440) ' L Solallas
b Ssi 5 ke ST (1 Jals sl S g0 (S35 e (1V440) (L i
sbasl 53 5 bl @ 57 ol Hallo (F gl 6,850 (F 355 o Sonaly (¥
S S sk S lame S 4 e bl STaes & 35h e ) 4 s
S o e ) psee SO 4 o Sl mha 4 e T (e Sl
LS 1y (ool slaml vga slal 51 (S Olsie & (ol S ns 31 (1294) (S Voke
o o 5 Chlim s i (S5 04 oo (S 03Il Calides ot Ls aw l oslizal
S sls Ol g andlas &b AS o adlllae o SASles dex ) () Lo
B S L o 4 e (ol S 500
353015 oS 03 S ) Sl sl (6 5 Sl b a3 pa Dl i b
1.0J."AI:-‘JJ._{COZ)L’&J‘j&;‘;yav\aj);\w)j@ﬁ)“b@)\}@\i))‘
ol DU 5 0 Sl 5 o iy 1S g0 iy (sl e L Slusl 4 25 o
\:S)Wchau((dﬂ.\iq}w‘jl.u!) u.e;-l.& el ol 4.’1:-‘3_,;(:02 )L&&';\jQT}?\)
el Lghé:l}TwéJ)g)CJ}; sl Wle  pwbw L2l ‘_;La.x;iTjé BERUISIPRPs-:
cu;.n}.§>-L;LML@JU.'ztwjéé_ﬁmw)'\mlg-df\)sluiqgﬁqul.a;;lp«ujiﬁ-(xj
31 ol (sl ST b Bl Ol Sl (slacti pist 59 b gl st 3 SGLETL S

2315 5 o 9 7 e

1. Payne, R.A.

2. Lafferty, W.M. & Meadowcroft, J.
3. Midlarsky, M.

4. Internationalism



Y01 | 01K 5 Wigdle

Loe 5 &SG1S g0 dul 5 o Solg slassl gla oz ls o b5, 45t a
ol 3 LT 858 s s b 015 b el il el 8 8515 5 50 S
5 ool DL &S Ldime ol s 1 Sy S e sl Ll 5 (g eae b llae
e 5 by 35 1) 5187 S sl amma § kST il 5 o SIS e b
ol San &8 S o Vatwal Ko 5 a5 s 555 Il slasl anw s 4
(o 51T S 1 0T Gl (e o b dided 35 |y G s oS

ES1 S gas Ly &S das oo 0L ‘G—‘Jf"\'é slal a5 adsl b Slallas
S 3 (ST 5 8 slesl 2alS uile Jase CodS p aoites 5 sbay Ll 5 o
ouﬂﬂ@wu;u)@Lﬂ,@uﬁw;@mémjﬁ‘&g\;y;‘5u,,:5)>
6.:”4;_45,\;5@:40CV;\@T.M@J@&,:@%;@;‘&b@ﬁ
ol »esde . (Ren, et al, 2020) auS™ S5 5 A 5 pme S w0 S oS
e 3 edsS mp 5 ) Sledbl g 0L Sl (S SIS g05 slala S
..a\...J..>u S e \) 6&:..19 Jqumﬁ )0 DD (FE U,Z.."J k) Ny C"f."“’ «5}‘1"“;‘“‘1)
(Midlarsky, 1998)

"l T 5 5alsT 5 (0 YF) "0 5 Lt (Y YF) 0, 5 Sl Slalllas
el CO2 il 5 SS1S 503 sy o (il alarly 47 it 5050 pl 30 (Y419)
B Lge a5 o) o 358 S Lams Lri 4 2t Ll g0 05 S 225
ol S § dama sLal o1 S sl slasl sl LU |

Sl Kan 1 S 3lg bl 5 SIS slaaia 5l 5 5 e Bs slaw i WSe
CadS e aoma a5 GO SL 5 )l 5nST o Oy S & ozl s 4
oS lis Jalge Gl b 5 (5,8 ool oo 4 mite S 3,10 it S oo
ke 558 S Slame 51 Bl il ol S SIS g0 ol b 2

1. Zhang, S., et al.
2. Shabani, Z., et al.
3. Adams, S. & Acheampong, A.



VE ¥ Ol | Vo) oylad | ¥4 Jlo| 01l oslasdl slaiag sy | YOY

WL T Gl bl dmes slasl 53 S Lo 51 Shlis Olals 3y ()
Sl sl ol Ko

Sl aS ol plo b awlis 5 o Jases jl Chli> (o, S sl (Y
S5 3 g g cial g e ol g5 55

4 0313 o gl (5l 1S 503 Ol oty p3 po Lo 5 sidoms Sl 4 L5 s 4 (F
.w\g,w?-L;,b‘:))\s‘ﬁi;&tﬂé@@gﬁ@@;t&b

351 p3 0 pgee Sole O3 1) Slosens pl il 5 0 SIS 503 8 0o, (F
.(Brenna, 2015) .5~

25l 3 1wl DL &S s e 0L (Y YF) 01, 5 (gl anllan
Al 3 g dSd Sl 05 CO2 Hlisl j2alS 4 s s 4 "MENA gla, 528 55
358 oo slamsl 53 CO2 HLaml il bl 4 zeie $SGIS 503

53 CO2 [l 5 &SI S 503 dlp o s b dlaly g2 4 Dlalllas Sl pgn 05 8
ety sl

ol e bl 53C02 Hlasl p ol S 31wy p (b (YY) TS 5 J6,8
el 5 a0 CO2 ezl  oylimel Il pwlw SLS &S Al S 4o
3 b shte & ol OLF @ ol 1 1y (6 20 S AN Al OIS ol
— ool Ky e D1 Al (6 S5 el 53 Slags 56 5 Lags T 5
Aas olas| (gslasl

Sl s ams S ol &K 5 525 45 AL > (VYY) T0LIKes 5 LT
(Wl 5315 Lo kS ol S0 5 Ll ks o 21531 e g 5 13BIST (8 gn 5 5 5
A o mals oS Ll 5 oladT

2 b DU 5 (glasl Sl Colad oo O)lizel 1 (Y YY) 20180 5 Ol T
o 2030 GT (glay5a8 55 1) (olasl a5 (655 O e 3 5 a5 55 L CO2
o5 51CO2 Hlasl Lasls b gl U daly das o Ol Laal .dias s 3

1. Sadaoui, N., et al.

2. Middle East and North Africa
3. Kartal, M, et al.

4. Adebayo, T., et al.

5. Ayhan, F., et al.



YOY | 01K 5 Lindle

caslasl s 53 & (G148 a0 ¢S o Cuns andllas 5,50 (Sla, 458 m 5 O Kenl
33 8T J ol ot s14S (glaj 8 Lisl LKk 2alS 4 pwliw L ol 3
s o OLE )y g damee SUuNT o 13l 1 e ol S0 (sla ) 4287

g,p,;w@,&a,ut}:@‘;,u,ud}l&k;‘@\&ﬁﬁa,wudp
Joli) slasl 53 $STL glap T 4 by e Sl ke o b 3 Jaseeln 3 o S 4TL
ple sl ST IS S ols glaodNT (gl 15n CuiS (las bkl
(e Slaysts b gloed 3lpe 51 oslizal Cusgdone b Copgien 5 (ST
(s sa B35 Jam 53 I ale (STl (Glacs 5l dnm g 5 Gk 5 (S 4le
(s § Jaon 1 bl (g1 canlio (gla Jomoly 3l oslizal 4 il )b o b 51031 5 sis
sl adls iy ST Hlasl an e [l 5 S ases 4 bg e slaUle Jles!
sl sl Sl e Sl EalS sk 4 Jaoe s § D) ke (ST sba
WLl ot 43 8 5 53 (s a3l

Gl 3lal 55 S g3 Sledst Syl Lastlis 5 Sl S slul 1 S 056 CanS'l>
oSl gy 35 o i 15 SSle (i (a8 (LS (s S5 IG5 S
Sl 1 Ll 5 o oS s il Bl 1 S5k Sl S 1 e 0 55
33 ¢l o3k (ADI, 2016) Asly 413 Sy 5 Jamn CokS yr oiione b 5 oiione
o i, Tl 5 s SS9 drr 5 5 G s 4 A5 e LT, a0l
Ll g5 oo g3 45T Sasline Ol pl. LS o g5 15 STl aes ST SST 5Ll
S ST cs3lasl lacs 51 2l 30 sl 5 anm g 5 Geios S wlo o G b !
Wile Jamslaw ) ol ST .(Salman, et al., 2019) das [ialS |, ool )
OT I8 51 edsly (6531 o e 2alS laanlow Lol a3 87 (6518 Lo Sl
(Sarfraz, etal., 2021) daas o isl5301, slabl s

AR Gl ) et Gl lacal (Y0A) Ydges 5 a8
el (I8 Cad (ol o ST T L5 51 les S sb51 oS ATl
(Lo GBS gy S izl 3 Shes 3,1 lwl OT 31 e 5 ol 1461 a3

1. Fischer, C. & Newell, R.



VEor Ol | Vo) oylad | ¥4 Jlo| 011 o3lasdl sla gy | YOF

sl 5 pdididas a5 b Colem udiidasd Glags )l e Dol
Sl 3Lzl ys dnw § g Gats

e s SodlT 5 Jaenss Ol he gy b (YY) 0L 5 s
el ) Sy ae &S Wsls Ol L gyl 4l (glay 4287 45 CO2 58 Lasl asle
Bl (| odle das o S2alS Sajlys s 1, CO2 8 il Jse ) ba
Sdaoli S 551, CO2 8 Lasl S o Colem pdbbdos (5551 e 51487 (gLl
s oo als Odedds

) S (il 7 ins o OLES (Y2 Y 0) T pialingl 5 gl 5 (YY) "l
55 CO2 Hlasl (055 CanS 5 slud J 257 o) (g3lg Sl 5 Jasee s
S oo s 1 sl

Sl K @, Kbt e Jaseecan) Sl jae oJlcpll
05 35 g aia ol 53 Oldiows 1 5 slie (glaol& s caal ardls Jslite Jaoesoms )
S w8 o Coles slaml s e WSeslily 4 ks I Slhdss glaasl S
S g e 6 Gl Hlasl 2l s wl Setew a3 Ol i
S o e | (655 el ey (Sladis o ) (6,8 gl 61 655 OB S W 5
Yirong, 2022 ) 5 4i o slamil 55 JasesCans ) (sl o S a2t 4 oeis oS
(& Tavares & Robaina, 2023

el s s slasl g il B, egdle (Y410) S0l lbu
3651 wle (g du il e LS S e IVattel Jaseln ) sl S0 YT
bt gs (56 8 slaay ja (5153 5 Jsine 018 Gl rl OIL 5 ol ol
ol galaml i) 5 G Jae 51 Cbli glalnln J3e ) ba dijls Jiles
S 3551

1. Neves, S., et al.

2. Ahmed, K.

3. Asongu, S. & Odhiambo, N.
4. Green Paradox

5. Jayachandran, S.



Y00 | 0K 5 Ligdlo

ses Dlods ¢ Lild> ol S gy 9) S o Lt | LIS Gl gs ST ey 5iS
3550 03 OB S W 5 5115 o (gm3me lie g o e 5 Jlo (Sl IS
I, CO2 sl by e a3 Slyjhe 5 ol 5 S Jool Oliabl Suu VT il
.(Pushak, et al., 2007 & Abid, 2016) 1S | =1 5 J 30 5 sba

SLasl ks gd 28 ASTT L (Y YY) 0L 5 o 5 (VY 0) "l 5 Ol
SISl s 585 4 0 55 Sl alst e 1 G2 ftene b SIS 05,8 st o S
52 T Sl 3l 5 S o ESaST g Lammn oy 3 28l 51 gLl
oS LBl GBI ke (e DI R 4 e o o S Ol e
255

SLsl s SLeSe Gla esli 5 Dbyl 5 Sledlbl g5k slasbl 2i , osdle
(YYD TOLKes 5 oD sl s el bl 5ty i Solalllas 55,0 600 S
2HLaa 5 #5Y) Fol K 5 Kl T Slalas (Y YF) "0, K0 5 G
V15 J hed o s 5 pdo o lagg il 8 (YY) 7 o gle 5 (Y2YY)
ASTE Sl s ol B e 2E L (VYR A0 5 oKL 5 (Y2 YY)
9 pdiides (5 hd e s (oolal Wiy wile Jelge g, 0pl5l S
Llods Ja 3,15 J S (sla ke Ol ey 55 oyl IS wle

CO2 Hlzsl 45 ol Ealg slasl sla ostls 5 Sl aSo slaair Cuatl 4 4 5 b
Slallas sl g Slodst @11 Lasls &K1 S gos Ly Lot la jlandllas opl 5o
3 Shes 0diasOlis K51 S go5 Lgy Lol .ol o oslimal (Y40 A) 1SSl g 5 Jpula
rmen s o Slithy 058 LSl b5 & ) SIS g03 Slro s 5 s
35 s Sleds €l st la 58 oo Jold |y g Sl 5 b S5 diile g laaso
Jols a8 5,05 Ol g ed 4 Oledst &lyl js Slgs L1 5 cide S 4 o)Ll ol

. Sun, W. & Huang, C.
.Aslam, B., et al.

Haq, Z., etal.

. Acheampong, A., et al.
Cao, J., et al.

. Mawejje, J.

Lee, C. & Zhao, Y.

. Boateng, E., etal.

. Helliwell, J.F. & Huang, H.

©CONOUTAWNE



VEOY Olsy | VoV oylad | ¥4 Jls | 01t LBl sla in gl | YOS5

slad J 285 5 06 CanSTl (D) 20 5 ol 8 Gt (g e Sl b olaacs
Rt

Jolss 31487 sl (gmntizr (slocs oy aomatony 5 gloou VT il a1 4 4 5 L
Sloslizal gl a andllas ol 303 pds oo ST (ol 5 @yl ¢ men (g3l Lol yo
elolis gl 658 o Slllas I ol 45 & o sbl (slaosls Jalie sla s,
S o, RIS L Osm 553,00 5l el athy 415 4 CO2 izl , S folse
5 gy r LSl Caltbue = gl 55 o it il 5 CO2 il ke B3 b sl o
e Lo A 4 s i 1wl Sl Sl air Al padse o
ol 338 sl eolasl g8 b ki 5l (S Olsie 4 (EKC) )8  Jaomslons )
4y b e O o olasl w5 et VT Hlasl Ol alasl) 457 S oo Oly (ot
Al & sline CO2 Ll Caliden o sl 55 Sl Sean alasly ol el sl 4,15 U S5
Cheng, etal., ) S’ oo oal 3 15 L slis ool 558 oo Ol J1sS BL 5 S,
b sy Gl bBIS O S5 3K, ol cmees (2021 & Wang, 2013
35 5 n bli der 510,08 3T asa Sy Dby ol (S oS HSe
(Powell, 2022) ol dis 55 Jbe 5,8

Y)Yl 5 6 5 (YT pala T 5 s bsT (YY) "0, K0 5 01sT Slalllas
BT L gladde Sl eslimal b oS L3l 5 Calie glasie J1 o) @
e sl 4 3G (A Wladl g s cnl 51,8 o b Ollae ol Llasstls
w5l L) Calien = glaw 53 CO2 Uil b (amaons 5 5 olozr! e(s3lasdl (gla e
(g3l wdy il Calee ol go 5 487 Sl 0313 Ol Slidos )l gl dias
S0 Lt Calites = gl 55 Jaseals ) (Sl 5 (655 anu g (51 B e
Osre 8 53,5055 3l elizel omsl ol ol ol slita (I B515S7 o i B o ST
i p Gl b L5387 Calitne Loyl 5 55 a e 5 Sal ot 512 1 SIS

1. Environmental Kuznets Curve

2. Awan, A, etal.

3. Adebayo, T.S. & Acheampong, A.
4, Wei, L. & Ullah, S.



YOV | 0K 5 Ligdlo

05 S AlS 53 ol a5 51 b sla 5 33

Jde @,43} wl;..:u:w Y
i 33 s 3355 o 413 5 e y5 4 S 8w (ol e b yme o Il b pl o
3yt e RIS B O S5 Jie sy (s lE i

SR dde g b ate Joae VY
() S gt ol 1 BB B O 85 it &S Sl eslizel bl ol
Slasl  Slas Sleds &l 5 S8 00 gy diile ol Ealg slasl glaasls
(A ez 021 3585 (gl by & 5 CO2 HLasl glaosls 3313 4 o o S
slaosls 5" Sl &L (slaosls I )bt s (I wle w5l (55
S QS Y SX oYY o5 6 Tl (gaosls Slgm oL I ed S g 3 pume
el 0 3Lzl (il s el andlan 35 g0 5595 9 s pkte 5 g ga (Glaesls 4 a5 L
odd ST3N g 53 S AeSTlg HLASH Bl 51 la, 5287 555 ol e 4 La) 5287 L
|

Olgz 31y oS STl HLaml op YL odoze VLT 5 s ¢ ASle ol y 287
1) CO2 jlgr ,List 1 g 5 B i Loy 528 ol o8 ol l oimsOlis 5 L)l
Loy 528 ol o dils 53 She sladiws 55 Wl zal 5 130 cbll dile ol 5287 .05l
i Ol Lol sl o0l plowil CO2 il J 87 g 3 (58 el sl (Se
5 ol S S skl Wlo (65808 o) saS s Sler v 53 e 5 G
i CO2 oS jLiil oubiasilis o5 Lls 51,3 oS 5Last Bt o Somly 55 (559
el by 428 Ll sy

1. World Bank.
2. Ourworldindata



VEOY Olsy | Vo oylad | ¥4 Jls | 01t o3l sla ia g | YOA

S oS (53,1551 Blod3l ba, 428 5N s

Jotsl S 2335 4G SEIS LS eb hls 2335 b
Ive Olngd /o ke o JBEYIW
Ivo Ll olo Leds o o3
Ivo 4S5 +fo Lo /o Sl S Y
Vo oSl +fo by /Yo Ol il
Ive o ol Ll /o Ol s Iyo sl S
/a0 Join /o oS AL Skl
/a0 NHLY /o Sl AL NU|
«fae RN oo et «Ive a3l
LY &bl /o Jis Yo ok
/a0 ! olo &L AL A5 90
/a0 Uk Ivo ol /Yo 39
/a0 K55 Ivo (e /Yo Fralem
LY a3y O ganl y A3 Vo S Yo Skl 650
LY $3 570 Ol & Vo as Yo o g
/a0 sy sl B «Ivo il b Iveo SUg sl s
fa0 RiEmte] Vo ol «fo D]

q0/+ VL e Ivo sl /o et
q0/+ YL Lo «Ivo Lla «/o oo
q0/+ Vb (S ol sdoeze YL «Ivo oSt oo S5k

Siass claasl sl

adllan lul p SIgs Sledst Gyl 5 ESKS1,S 4o Ly, (ol sleal sla s ls

3 B G g GeSe laasla I esliad b (TA) Kilpr 5 J s
JAS 5058 CanSTlo (Dl e 5 ol 5 kS 0 g3 gLl (gl DU (g Sy
il G sla e la SSle 1 6318 ges Wig,y et li Lol old A



Y04 | 0K 5 Ligdlo

S Gl et b S0 51 s Dledst @51 ast s 5 oalbew S 5 o 8 Gl
YJ)Ja.-.C,.w‘o.l.ja¢".>'-L~.\L~éJﬂ)&jgwbcddbﬁ}wlﬁwédjb

AS@;Mj‘)J&)ﬁ)J&))K&M}M‘)LSLAJ.:;C.A%J’J

S e b pise 5 JRONE
Kt) o S sLas! oy e ST co2
(Comazr 3 (Ghpy3) A8 e enlinal i zul 51 aS (g5l 3l Syl 38 INT
(A5 &) Sls Lallel 5 e GDP
(53 JS 5 she2) i (6551 B e Al 6350 REC
(Cslal s BhS) od (5,31 B e skt 855 FEC
(Comex JS 5l 40)3) 4 Camaxr S S s TUP
Wy 5l gress) o gl 63555 R 0L~ R SIS 4l FDI
(J=ls Lallst g
b DU s o Sl 5 LB G et B Y Sl LSS SIS ges Ly, GDM
«Oly,ae 5 o8l S (g LS ali bl S S Sleds &l el
slad Jz8 5 0506 cuaSl- s LGDE

i sbaasl sl

5 AS e eslal SOl 1A (el 3l doys (CO2 (glayane gy V ls sl
085 Gl ) Sles Sleds @1yl 5 eSG1 S 505 Ly, gm0 sl el )
das e OLE YooY Y
CJ\>)>(Y~~~—\’~\’~)M&A:)ya));@\&S&:@QLﬁCOZ L9y I 503
YoXs 5 Y8 ladle 53 (CO2) nSTlss S Hlasl 2als .l (630 i, NS
oans S et 5003 0T 3 G ST SR LRV N P Jg | -l
BE] CO2 )L;.D‘ S u\AbUA olas )\J}w U‘i‘ w el 0> g (COV'D-lg) L)J{
J)}Aa)jbé(lNT)uk‘sjﬁx}))‘bwJJ‘J&YQ&LC%&&‘A)}J{
Syl 51 aST (ol 3l s ys Blod I Calides (sl 5487 rioman 5 Sl (63 920 anlllas
5Lz (GDM) &S51,8 g05 L35 (sl ls 303 iyl 550 1 Ko 51 B S o 05lizu
d))&bd&-tﬁb‘)b}»ﬁW.@\oﬁj%d%):&'\;ijjjgdﬁ)@



VEor Ol | Vo) oylad | ¥4 Jlo| 01t oslasdl slaiagy | Y5+

4 byye lsged s o OlES Ty b Lyy da 4 Y00 Jl 51 (GDE) slasl s
5 ool laslg Bl 1 b, 5aS VL Sl sdianilis S8 sl asls
Wl lins go €151 0T slasil )3 el ss & Slads mhaw 5 0T 5 (Sl S oS

(Yhhh_\’h\’h) d.xa LA"‘ 6‘.&)3;&.& .\5‘9) A J‘b}&i

Trend of CO2 ow
900000 — co2

Trend of INT over Years

800000

Year Ye
Trend of GDM over Ye: Trend GDE over Years
& —_— GDM 08 —_— GODE
0. 0.

Value
Value

0.3
0.0
0.2
& H Gl ] £ $H \ & & . &
£ X o “ -
& P ¢ £ & o § g R &g
Year Yea

i sbaasl sl

S50 5 esls (3l san (61 cdios Calides Sla b gl ls Laosls &Sl @ a5 L
S Alas & a5 b dipdir bas anb (2,80 05 4 bosls 565l (glaadl
S el (V) daly O soa ) e Ol 5 o0
Qy, (Tl ay, &%) = a; + & + P1LINT; + o GDPy + B3, LREC;, + )
+B4.LFEC;; + B5.LTUP;; + B¢ LFDI;; + 7 LGDM;; + Bg.LGDE;;

d;’a-’ﬁ wl;.:u:b yY-¥
SaS e &G b 5 S e S e0 S0k D 65 (i O g S 5 S0 SISS



Y5 | 0K 5 Ligdlo

Binder & Coad,):ﬁw.b{\”ﬁs;;ﬁ Ssl o= b odb gy eyl A
Lin & )tz Jlo i w55 5 S bli 61l Y gone (s30Lal sla e 5712011
Bl bl olan 4 (Jar s Sl (S Wadde pl med e 5 (XU, 2018
e €3 i k2 151 OVOVA) oy 5 S35 S 0y £ 5 0] 550505
s piin (b8 a5 IS (S8 ke 6 3T s OSI(S i) ol 5
Wl (538 Ol 35 5 gy 4 Sl S ki O g ) e S o a3
e 3l s b ST ly e ol TS (6l o BBIS Op 5 s
Lol (V) dlasly Oy popts (ol X e
Q, (t1x) =xB, (Y)
Jloj dsle b5 4 5 ol pslin Doy (slaesls 4y S (Sir O S ) i 2
355 Sy 33 5 S ol Lot Sz il s 03 LSS 5 s D 03
(@l 5 6ol 5 )TN OIS 5 (6 k) ol SIS LB 5 5568 ¢ il )y Slumenl
odalie 5 sSanl & Sl cpl bIS Ogm Sy Cusgdous &G Jb-plb (VP Y
On GBS @ ol odalin 5 Kanl 5,8 i i s 1) a8 oK slasl ol
olis O dowi 5 4 gm0 3 old odalive (gl piie Lo 5 457 505 0 Lal Ls y 428 5Ll
Lo S b Jolse csalg slasl Julge 53 olacssls ol SKas (Jlis Ol sieas .Conl
2550 Sla ke alarl) p I on 4 ABL axbls 3 gy olalia b6 b sla S35 ple
S Sy WIS i) 5l dlie al )3 ez gdons nl 5 51 RTRCA P
23 dasly e p s (Sla e SIS et OSGl gy cpl 35 ge bl U
23 $la) 58 o sdaliin 3 Keal Jlom ey 5 AT o ol 3 1y Uik (sla 1S
L bSO 55 de .(Zhu, et al, 2016) 5,8 o s 53 551, Jdow 5 40
gl (F) daly Oy soas U
Qyth(Tk | &, x) = a; + %, (1) )
el 35 ol Calas s o 3 ol ST 1S O g S5 Je el L
i b aS Sl Ol S sl (ST e oo Sulgs g 4 oalive sladslg 518l sluas B

1. Koenker, R. & Bassett Jr, G.



VEOY Olsy | VoV oylad | ¥4 JUs | 01t bl sla in gl | YSY

Sl e 5 gl o Lae iy il on R OIELL D)oty gl om0l OLES
S S lske sba S 5 o S5l 5 alie Calibes slaosls elul s okeT Cowsa
il cablin sl 311 4T ol sl 4 Calf OB e 53 (651000 LS e
L5 on opl 5 s Oli (ST ety 53 Dl ki 4 g i BB, ) sba Sl Ses
Ll Sl Sae Sl S 1 S man s 15 5T S |y e S
(Y0 $)) S8 a8 o 56 Jie gla s Olioman Lol diil odalive 6,2 L
OGS e slgiiy BLS1 Gl eyl 6l e o Dl &K Alis ol o 6l
Sl s b eyl sl o e oS 5 Gline 4 opl s 2l 1) b eyl sl
Jibe 6l el )b (g5loaaS” (gla gy Sl dde Cpadnd (gl Cpiomad ol Jlo (Sl
oslizel (Sluaigy (sl (LBl Sub ST a5 Jams (sla ke ST o Jals)
255
min s i T wie,, (v~ o= B G)) + 25N |l )
JS7 sl ediasOlis N candllas 5540 (lay 428 odiasOlis | Oyle (F) daly s
Sl b blS Kol K 28 a5 Sldalie sliws odasolis T ol b 428"
Pt 5 SV e e Fle a0l X 5 S o ol Cilibne slaog S 41 ool
031> OUS Pry Sy o S SIS 0L mlb Osmn S 5 ke 5> eslizal 3,40
Ll ol ol ST K 3 0kd o i 5 Bls polie e Sl 1 (ke 005l e
Pl omeds 53 J WIS a4 oddesls 09 58 e 0305 DL Wy &)y gots 457 ood 09
S Sl J S el At (0 J ST ST et 53 1) JIST 2 g Tl B
Zhu, ) 555 s oslazal (st 8 Sl piin o p2) P s 53 (635 Ol J1 U 287 (6l
(etal., 2016

1. Koenker, R.



Frequency Frequency Frequency
=

Frequency

Frequency

Y5 | 01K 5 Ligdle

.
o
=3

o
o
S]

150

100

~
G
=}

18]
S
S

-
15
<

.
S
S

2

150

100

150

100

0

J.\A AJ"TJ.: K3

u};.;.'u @jj Y J‘é}&d.

Distribution of LCO2

200

-
o
=3

Frequency
.
(=]
o

50
0
Values
Distribution of LGDP
300
& 200
f=4
v
=]
1
= 100
0
4.6 4.7 4.8 4.9 5.0
Values
Distribution of LFEC
150
>
£ 100
o
3
o
o
= 50
0
Values
Distribution of LFDI
150
>
2
© 100
E
g
= 5
0
0 1 2 3 4 5 6
Values

Distribution of LGDE

4.760 4.765 4770 4775 4.780 4.785 4.790
Values

Distribution of LINT

4.8 4.9 5.0 51 52 53 5.4
Values

Distribution of LREC

4.8 4.9 5.0 5.1 52
Values

Distribution of LTUP

13 14 15 16 17 18 19 20
Values

Distribution of LGDM

4755 4760  4.65 4770 4775 4780  4.785
Values

o gbeasl sl



VEOY Olsy | VoV oylad | ¥4 Jls | Ot bl sla in gl | YSF

5 ESS1,S gen Ly, (oolg slamdl gla el 5 ol Gla e SIS s sl
O e ke 055 Jle Il 23 ool 55 CO2 HLiast 5 Sl gs Oleds &1y el
Blo ¢ sabain  Stuon caalsl 5358 oo 513 gy 3590 omimnslial Juta 3,57 1 gl
ool bW Jgudor 8 o o5 (oo 2 3590 55 (Seblilon 05057 5 oo 03 5

M - . /- . . -
ed Sl 55 Slaslo s SN Yl s 5 oo s

[PYRFEIR WO I IR PR O

wals Sl il

Sais S ooy sl oSl
Ol ek Sl
v/EEd +/AYA \ARZN \VEANY Y/ 2V VV/YAY A\RVASA LCO2
VAR -/ ANY /YAY o/eYe 0/\04 o/\\1 LINT
VY - /YA v/eov /oY /ey £/vat $/va0 LGDP
AR /NSO A Vet VAR §/AOV §/AQ\ LREC
/YA /oY 0/e7\ VY /YWY /YAy At LFEC
VALY AV v/ V/0\V Y/YY VUYYA  YUETY LTUP
AMV/YYY -YE/4AV VYYE VARt VA% £/vaY LIAY LFDI
-\/Vov -+ /YQY v/ VeV VARE] L/VVE £/VVY LGDM
=V/AVA ARG +/0 ¥4 LVARNY LVARR] £/vvo £/vvo LGDE

i claasl dsle

0, pude 31 ke S0k Tl oOF Uit 3 Sz )T 5 Y s gai a4 ar 5L
C')j; W S 5 O lazel Laosls a5 das e Ol Y Jsd>= s o)LAT ol palie .ol Laesls
5 LFDILGDP (LINT (slaosts gl Ko o)l ldie .z Ol muil shyls Je
L GJ‘}; (. Caw 9D s_,.l&‘ Waosls U’.'~‘ &S ol ui‘ av\l.hbow‘g Sl &.‘:‘L" LGDM
sy e K1 & a5 b ks Sy 4 g b oo Sgm shyls el
Al 555 OLS §ga3T
Dol atagy blis o Sl 05057 b ks Jl Bl 0505T plowl 51 J3
tblae o LS (o 58 (s Hadri dm, Pesaran & Shin cLevin, Lin & Chui



Y58 | 0K 5 Ligdlo

-l a5 gl ¢ s Jlazl (ablie Il e 5 g 5 oy 30 53 23503 3 5 Uizl
sskeas 9,0p150 (Pesaran, 2007 & Barbieri, 2009) sls dalg  iull |y O3S
Sl ok o3lital Ol wblie (o (Saly 03057 51 pblis o (Saaly (o2
PRt gﬁjcbuﬁw;;.ﬁ\, &S gn Aas o0 DL F gt sabade Izl 53T

.;;a;u.:,d\dug(yfbljuﬁjduo}ﬂﬂ;\ol}:@w

Oy srbae INERMl O ga3T & J g
Jlaz> oybol ik

AR £/4¢

S glaasl sle

'35 5 Ysle Low i 45 oils o5lizal Fisher-ADF o,LT 51 s e ol ) 8l 5

) ol 43\)\0 d).&:- BE) &LLA Q}A)T @L‘b RGO PN JLM' (\%QQ)

(¢daw) Fisher-ADF u>|y 42y Ogeyl 0 Jgd
Jlz>  chisquared )bl e ol

A /YA LCOY
e YY/0t LINT
/e VV/A0 LGDP
/A =Y/0A LREC
Al SAL! LFEC
e §A/AL LTUP
/e Yi/AL LFDI
/e VE/Vo LGDM
o VAY LGDE

S sbaasl s le

1y 330213) A Slbine Ao )3 8 o 55 LFEC 5 LREC ¢LCO2 sl i

oy atyy Ogo3T gl s on 8 8 Ul a3 e Sl T Sl baize ol oULG

1. Maddala, G.S. & Wu, S.



VEOY Olsy | VoV oylad | ¥4 Jls | 01t bl sla in gl | Y55

Ol # Jgd 55 LFEC 5 LREC <LCO2 (sla iz Jl 45,0 Juolss Fisher-ADF
il lslen o y3 0 pebans 3 68 Sl 5L S L s e opl oS das o

(Js) 43 o J2\i5) Fisher-ADF uly aly; 0051 1 Jgder

Jlz>|  chissquared o,lf i pl

e \RYat% LCOY
e Uro LREC
AN Y1/ LFEC

S slaasl sl

33575 5 3 6 ol 3 (S 55 glize lle a3 b la ke 3 g5 4 4 5 L

SN b3l 516 358 astls S S Sablilen ) 4 riwslal s SN
o 3058 Pt 5 5 Fien Gl e o el alaly 533 ,8 (Sole3 5 e
;J,.;T@uvJj,\?.c,mlo,\.:uu;,d\(m«)’;\so}ﬂﬂ;\uﬁ;ﬁ@\L;tj.gﬁf)bs
(o3 0wl 03051 039 s sma & a5 L das o OLES |y SIS LS‘;NLJ‘V.Q
Wbls Al g sy am 3,57y St 5 L 05,535 6 SIS Sl

.3)\33}?}}:544\.14.43)3.45&&&.\‘&.19\;)\S.\;fsa.xﬁ‘l:@l:}c&i\jojﬁk—

Kao [Kasliles 05051V Jsax

B F o bl b S5, 50 ,
ey RN Modified Dickey—Fuller t
oY RN Dickey—Fuller t
e 11/Y4 Augmented Dickey—Fuller t
e -Y/AQ Unadjusted modified Dickey—Fuller t
oy -Y/0 Unadjusted Dickey—Fuller t

S slaasl il

1. Kao, C.



sV | 0K 5 Ligdlo

JBIS B O g 55 b

W:w‘ JJ.A 5)_31).3 @L‘.’; A JJJ.>

/0r /Y0 /20 bl s

Jal  toll o =l toll cupe Jlal teold  cue (PR
AN L/INE AR v/ Y/AO Y o/ Y/ +/\e LINT
oY Y/ A1 /a1 V/AA Y Y \Van% AL LGDP
s SMNAY O SYRE e YA YA e -v/q0 -v/¢n LREC
s YV v A% /e \A/0L N /e ARVAY VAL LFEC
/e /v YY /e §/VA AR o/ \7ay AL LTUP
/e -Y/A S ) -Y/EA S AY /ey -V/AN - /Y LFDI
CIAA AL YY VAN /88 -/ /0 - A -Y/gs LGDM
o/ -Y/0A S4A ) -\ /Y -£/8) VA - AN YA LGDE
+/80 AL Ll s

Jal toybl oy el told e L juiie

+/+4 VAt A e Y/Y AR LINT

/oA /01 A A \/Yo Y LGDP

e -AIAA SYXE /e SN Y LREC

e \Y/Y /YO e Ye/YE VY LFEC

e \al XY e o/veo VY LTUP

JEA A -/ A -\/VE -/ LFDI

AR <A Y/8V /A VY \/YY LGDM

Y SV SO/NA a/eY -Y/YY -0/Y4 LGDE

S an slaasl dsle

Syl 5 ¢SS g5 L,y (g5lg sladl bl 5 ol 358 mhaw S1sy5T 5 il
S350 4S5 pl Ol ol 0 @15IA Jgdor 53CO2 SauNT Slasl , gy Sleds



VEOY Olsy | Vo oylad | ¥4 Jls | 01t o3l sla iags | YSA

S 350 0 3557 5 S o 53 alan o gas ¢ B 050 S5 Dlasl 53 o o
Slslous /80 5 VO /0 /YD (/20 Calibus la bS53 Jhash cpl 5o
el 45 £y

CIX /00 Gl 1SS slaw 3 5l Sl eslital o das e OLSA s s
o 53 0T 36 o 2iy 8 5,05 CO2 Sl (g)ls gime 5 e 3G /YD 5 /0
Uil 53l dely &K glsla o /00 S gl 03 el /00 LIS
o 1Ll e T30 Ol5e 4 CO2 1 56 S VT (il 5 eliz
Sl 53 b ool s bl o 28 CO2 il (o318 51 O bl S
aSis wosls S50 5 Sl (YHIA) (gonl 5 (YY) N0l p331 Sl
ol AS e O e (550 slaBl s p3l-e sba ICT L by e Ol 5 b))
Col oS 5 ph o el Kndle 5 58 (i ..\:Jl.«al:“écl;ajliij S5 O3 e
355 CO2 Ll

Sl b it dlaly /0 5 YO BIS g 53 Sy Olets &) Lasla
ShalS glialy 3 bt sy Sleds & ol ol Kb alts opl 3405 CO2  SauNT
23S slags il 3l eslinal s 5 b s 5 Cul o idwans S YT L
a5 3 5lblenl o ¢ o a5 Jom Jrlas S oslinal 4 (3 455 oLl
AU Ll 5 G 3lasl glagg sl 3 Slidos 5 oo g0 JE5 o 53 6108 wle
Sty 53 mls cpl sl asls ST 2al 5 o) b o ke 55 2
Wl (Y00 A) Jgs0 5 0 5 (YY) Tl K0 5 5150 slaasl

stine 0T daly Lol 3415 CO2 HLasl b e dbaly ki 8 K518 03 L gy st L
Ogmen 25550 LY pane 48) 6SC31 S 303 55 6K 3 g 5 48 s o LS ) o
A Sl e Sl S (Gl ol pan (030 IS5l 5 (5is 5 G s
Al S slassl s L;.,\;i‘}IT

55 b Lol syls e 3T Sau VT jlasl , dio s slaassl stls Lallsb o 5 s

53l 56 CO2 Hlasl e ol HLas) Lo e 5 Sl polie gmy +/0 Jtl S o

1. Avom, D., et al.
2. Sarfraz, M., et al.



Y54 | 0K 5 Ligdlo

S5 o pan i llime LOT alasly ol 315 St 3T i a0 LIS - sl 5L
b s 2,15 CO2 [lasl py gobsbin 5 e 5 BlSIST = glaw plad 53 pdydsons
Ll a8 CO2 i it j;,ﬁclw.sﬁ)@)wl L slags )yl Sl eslamal il 53
lea.w CLJ 23 (ed A g D e (pdididad lag) il o e DS, L
ol SANT SLasil b lsbtian 5 oo ddaly (511

5o b QIS ol ples 53 e SlaCs o O e A5le (5 48 Comer
-\JLL &‘Jﬁ\ CO2 S99 )LE&‘ LSJ'G"“‘"-’:‘."’QLI;‘,’.‘}“‘)")"’ CcO2 )L’Lb‘jd)‘bw
dasly glyls /0 50 /Y0 /00 Jiu\;c,bﬂ)uws\ﬁ@,uﬁmwtfquﬂ
SN ol oS LEL | Koy L1 5 o 4 ) &5 ol CO2 [Lisl Uy Slslime 5 e
.w@vﬁ\;l,a;gdu@;j&w}o&»l@,u

BB Cilsis 7k ;3 CO2 5 g sla iz ST Xl 50

o LINT LGDP LFEC
o © A
™A -t @ -
0 | .
hE "—-—_______ o~ @ o
0 ~
2R
S T T T T T T T T T r @ T T T T T
a 20 40 60 80 10 4] 20 40 60 80 10 0 20 40 60 80 100
Quantile Quantile Quantile
o LREC o LTUP _ LFDI
‘T_ o (=
21 ©
o a S
2 o 8
N 0 | 2 |
- 3 |
(‘:3 g

T T T T T T T T T T T ! T T T T

T
0 20 40 60 80 10 Y] 20 40 60 80 10 0 20 40 60 80 100

Quantile Quantile Quantile
LGDM LGDE
[T2]
w o
i - :
9 o
‘Cl_ I‘I]

T T T T T T T T T T
0 20 40 60 80 10 Y] 20 40 60 80 100
Quantile Quantile

i gs Slawbows it le



VEOr Olny | Vo oylad | ¥4 Jlo| 81t oolasdl sl g | YV

Ol Calies gla b5t 8™ 53 CO2 SLasst 1) ba ke 51 SG a (5,108 31T Sls gl

¢ 1S 2153 LCO2 izl ,LGDP s LFEC (LINT e (6 )18 31 Ol jos . as o

LIS o 51531 L CO2 Ly LTUP ize Sote 65108 51 Ol je Lol il oo 2l

il L CO2 Slizl , LGDE 4 LFDI (LRCE (sla jie e 30 .l o Ll 58l
b Rl RIS e

Jis o plSouial 5 (WIS o o O g3 N8
RIS L b 53 gl O Bl Ol 3l LT Sl oy 6l ol 5o
o8 5 ol sl e s LT Sl 5 o505 3y Jitue jiie oK Calies
g oo oslizul Jua C&,m\,ggu\;&%g_lﬂz G0 sT 5l el 6 pdsarass
Byl Gl e Calises (gla 5158 55 dtanl s uite (555 el b 41 U287 (61
Ol 09a3T opl saans 5 (Aldieri & Vinci, 2017) 5 i oo duwloes My g lT O 5037
b ayls sy Calidee Gla B1ST 53l el o Gula e sl LT oS S s
olkd gwyp b yiie /A0 5 /0 /00 sl IS ol sl s ol s &S

!

b L5 o ol 2 2 Osa51 A Jga

Jlz> F 35050 o,b] e
Ve Yy/go LINT
AN £/AY LGDP
e YY/4n REC
o V8/08 LFEC
AN YY/oY LTUP
Ve /Yo LFDI
AN VE/YA LGDM
AN \AVAZ LGDE

i Sl 1t le



WA | 01K 5 Ligdle

2 b p dad oo 0L oS Sl Calisee sla Jil1 ST 53 o b (5l s 050 3T
S )kear b 35 LFDI sy baite o3 51y 0700 o )3 (Sl oy 12
i o b LS s ke 1

G (2 8l B 05T 51 s onl 53 Jobe oSl () 2 1 2
Sesls b Jus s 5 0k Codm Wnosls 51 5 a0 g 3T ol 53 sl o o5 linl Joke
S S5 L e gl besls Codn SB35 55 g 351 Tadame obile 3L
Sl Wy n3T 5555 00 2312 Joka Todoma 33 45 o o Joke SILFDI e shate
oo a8 s o QL Y+ Jguler 5 5 oo plwil Wy dom dibe (61 2dms b
4 0Tl 1100 (G l3 smn elaw I aST Jlezl Sl 4 4 5 b LD J 287 s
S LIS fu ol o 3 Sl sme Dales 45T s 0 OLES pl 9 355 00 5, db g s
.,usda,\ﬁ‘ubch&w\@uw};)mﬁ)LFDl ol 31 e a5 3550

Jdo plSouial Oga3 B e

Jlz>| F 35050 o bl e
s YV/ov LINT
o/ §/9+ LGDP
e YW/VA LREC
e VY/AL LFEC
7y s LTUP
e YE/V LGDM
e YO/TA LGDE

i as Slabows it le

S dom 5 adMs 0
e 3Ll 3 (551 o e Bl 0 pa5sy (S5 53 Syl 5l 055355 eslizl
gl Al (S5 S gladll s B2 5 Mg wesls S, Blsl 5 By s el 0
A5 A5le s b S5t g (Ko S Syl T slacdlad (o s sla )l
Wl Sl 4 e sbolaws 1 0505y eslizal 5 sl 5 Ll sw



VEOY Olsy | VoV oylad | ¥4 Jls | Ot sl sla in gl | YVY

Gl Gl 65l diasls a8 ol din ga (Sl (glaol&ins g LS cdiad g (gla yals
.@lo&ﬁé}j\@,@&i})g&ﬁ“:f:ﬁw

slasdl 51 Sb3L a5 eS1 S gos gladtigy b ansl &S5 55 Sdgs Sleds ¢l posdle
22 ST a5 G551 O e st JE ST s b A5 ol
9 63kl anw g )5 sage A el S g (Jls Ol geay AL ails sy 4287 sLasl
S Ll 5 6551 D pee SR 4 oS dsls LIl 6551 lalaba sl
e Sl eslinal gl (Jlo S 5 Lo 585 41,1 Juld ol S oo oSG ety
Sl ie 5 s bl slowl 5 (oo s0e adl Jiluy Sl eslital g5 pdibidans (655
G 53 Lds A ez 533 5 o slaml Gla) S snS 5 mlio sl eea 5
S 38T 5655 O pn 2l (6l G a4 53 nlin Slalnbw (6l 2 5
Ll Gl b

OB A 5 Ol 53 Ll 3580 A5 Jlam s bl b a5 Ll ol
3\ slal sla yastla 50l mul 35 il 58l Slaadllas ol 5y Jaome s 5 Ol ) j20
‘_glﬂ)j.i.fﬁ'Lghso;l;)'\o.sl.é:.w\l.:&;)Li:.ﬂﬁd}.aabbﬁljljdgg\;}u.\;))
5 Sl 3 8 13 b5l ) se RIS Ju dde (S L s e Y Y 0y
(s e slas3 5SS 5 ol Sl eslizal LnI Bl Lo IS S sba & Cl ol KL
Ha3 Sledst &1 15l b o I3l 50 IS a3 el g (5l Co ean
SRIB s Al W5 sl esdle sl (SUnNT el 4 ke Wi e
CO2 ji b ST jlasl » sie 30 Jowd Glacs g Sl oslinul 5 (5 8 Coner
CO2 jLisl b oS daly pdidos 550 5 o o wlo e Ko o b 51s s
5l

3 S5 Span g e SIS (BT slagsls 5 il STl ity
S ol 2l gl e slacaln 5 o, Sl b ol oY )ls CO2 jLas!
Lo ST 2ol 55 s Sl ot alaly 4 a5 L S0 O b 1o p Sl
3 e ialS 4 Ol 5 oo (bl glawlw 31 5 S g3 Oo b I Oleds &1,1 2153
Gy domen 5 8L S bLislslag )5l 5 &l Cats 55 CO2 Hlisil 5 (6550
oslanul 5 8L 3L (65 5 0 e alS (pdididas slas il 5l eslanal s ST L 1



YWY [ 01K 5 Ligle

(e NT slacdle gl 5l glaan 8 Obal ( Sos SI slaolSans 31 s
(3 pangS (LI Dl 5 4 5535 cosls S0 53 551 O e Siluaigs
5 bl dacs i gow ¢S mie bl e 5 STL slag,sls 5l eslanal
S8 Lasl Ol 03,8 35000 (Sl 41,8 Cdew Sy e 5 il 58 OB LS o e
baoe jlblis 5 SAuVT 2alS a0 Wlg o063 S Sw St 5 glallS

ST ESS golaml bl drw 5 5 S

e’t.au.bjl.u’
.b)‘-\.;bﬁj @L.au.a)l::

ORCID
Narges Salehnia https://orcid.org/0000-0002-7505-5335
Najmeh Sourinaseri https://orcid.org/0009-0001-5083-6055
Vahid rezaei https://orcid.org/0009-0005-6411-1484

@Lu

S L S s S ge Jalse (s (VWAA) S sn 58 ¢ (g 5l g ¢ o o cl5T (5 b
SlaCalw 5 o yzagy . 1S Ju 3 S, iablanm 5 5 anm gl sla) 287 5o
SID. https://sid.ir/paper/364141/fa Xo8-YYV (AY) 1V ¢ sslais/

LSl Sl Jadljlst b i ot 8 51 ) 2 (VYD) ol e codle 5 S el
Ol solasl sla piag . JIS fu Jde Sl eslazul b Ol 51 glaokwl 43 o S
. doi: 10.22054/ijer.2022.64527.1051 1&#Y-\Y¥ (4%) 14

References

Abid, M. (2016). Impact of economic, financial, and institutional factors on CO2
emissions: evidence from sub-Saharan Africa economies. Utilities
Policy, 41, 85-94. https://doi.org/1016/10/j.jup.06/2016.009

Acheampong, A.O., Opoku, E.E.O. & Dzator, J. (2022). Does democracy really
improve environmental quality? Empirical contribution to the environmental
politics debate. Energy Economics, 109, 105942.
https://doi.org/1016/10/j.eneco.105942/2022


https://orcid.org/0000-0002-7505-5335
https://orcid.org/0009-0001-5083-6055
https://orcid.org/0009-0005-6411-1484
https://sid.ir/paper/364141/fa
https://doi.org/10.1016/j.jup.2016.06.009
https://doi.org/10.1016/j.eneco.2022.105942
https://orcid.org/0000-0002-7505-5335
https://orcid.org/0009-0001-5083-6055
https://orcid.org/0009-0005-6411-1484

VEOY Olsy | VoV oylad | ¥4 Jls | 01t 3Ll sla ia gl | YYE

Adams, S. & Acheampong, A.O. (2019). Reducing carbon emissions: the role of
renewable energy and democracy. Journal of Cleaner Production, 240,
118245. https://doi.org/1016/10/j.jclepro.118245/2019

Adebayo, T.S. & Acheampong, A.O. (2022). Modelling the globalization-CO2
emission nexus in Australia: evidence from quantile-on-quantile
approach. Environmental Science and Pollution Research, 29(7), 9867-
9882. https://link.springer.com/article/10.1007/s11356-021-16368-y

Adebayo, T.S., Saint Akadiri, S., Uhunamure, S.E., Altuntas, M. & Shale, K.
(2022). Does political stability contribute to environmental sustainability?
Evidence from the most politically stable economies. Heliyon, 8(12).
https://doi.org/1016/10/j.heliyon.2022.e12479

Ahmed, K. (2020). Environmental policy stringency, related technological change
and emissions inventory in 20 OECD countries. Journal of Environmental
Management, 274, 1112009.
https://doi.org/1016/10/j.jenvman.111209/2020

Aldieri, L. & Vinci, C.P. (2017). Quantile regression for panel data: an empirical
approach for knowledge spillovers endogeneity. International Journal of
Economics and Finance, 9(7). doi: 5539/10/ijef.von7p106

Amri, F. (2018). Carbon dioxide emissions, total factor productivity, ICT, trade,
financial development, and energy consumption: testing environmental
Kuznets curve hypothesis for Tunisia. Environmental Science and Pollution
Research, 25, 33691-33701. https://doi.org/1007/10/s11356-018-3331-1

An Hign, D., Gholami, R. & Shirazi, F. (2017). ICT and environmental
sustainability.  Telematics and  Informatics,  34(4),  85-95.
https://dl.acm.org/doi/abs/1016/10/j.tele.01/2017.001

Aslam, B., Hu, J., Shahab, S., Ahmad, A., Saleem, M., Shah, S.S.A. & et al. (2021).
The nexus of industrialization, GDP per capita and CO2 emission in
China. Environmental Technology & Innovation, 23,
101674. https://doi.org/1016/10/J.ET1.101674/2021

Asongu, S.A. & Odhiambo, N.M. (2020). Governance, CO2 emissions and
inclusive human development in sub-Saharan Africa. Energy Exploration &
Exploitation, 38(1), 18-36.
https://doi.org/1177/10/0144598719835594

Avom, D., Nkengfack, H., Fotio, HK. & Totouom, A. (2020). ICT and
environmental quality in Sub-Saharan Africa: Effects and transmission
channels. Technological Forecasting and Social Change, 155, 120028.
https://doi.org/1016/10/j.techfore.120028/2020

Awan, A., Abbasi, K.R., Rej, S., Bandyopadhyay, A. & Lv, K. (2022). The impact
of renewable energy, internet use and foreign direct investment on carbon
dioxide emissions: A method of moments quantile analysis. Renewable
Energy, 189, 454-466.
https://doi.org/1016/10/j.renene.03/2022.017

Awan, A., Kocoglu, M., Banday, T.P. & Tarazkar, M.H. (2022). Revisiting global
energy efficiency and CO2 emission nexus: fresh evidence from the panel
quantile regression model. Environmental Science and Pollution Research,
29(31), 47502-47515.


https://doi.org/10.1016/j.jclepro.2019.118245
https://doi.org/10.1016/j.heliyon.2022.e12479
https://doi.org/10.1016/j.jenvman.2020.111209
http://dx.doi.org/10.5539/ijef.v9n7p106
https://doi.org/10.1007/s11356-018-3331-1
https://dl.acm.org/doi/abs/10.1016/j.tele.2017.01.001
https://doi.org/10.1016/J.ETI.2021.101674
https://doi.org/10.1177/0144598719835594
https://doi.org/10.1016/j.techfore.2020.120028
https://doi.org/10.1016/j.renene.2022.03.017

YV | 0K 5 Ligdlo

https://link.springer.com/article/10.1007/s11356-022-19101-5

Ayhan, F., Kartal, M.T., Kili¢ Depren, S. & Depren, O. (2023). Asymmetric effect
of economic policy uncertainty, political stability, energy consumption, and
economic growth on CO2 emissions: evidence from G-7 countries.
Environmental Science and Pollution Research, 30(16), 47422-47437.
https://link.springer.com/article/1007/10/s11356-023-25665-7

Barbieri, L. (2009). Panel unit root tests under cross-sectional dependence: An
overview. Journal of Statistics: Advances in Theory and Applications, 1(2),
117158.https:/Amnww.researchgate.net/publication/267090484_Panel_Unit_
Root_Tests under_Cross-sectional Dependence_An_Overview

Binder, M. & Coad, A. (2011). From Average Joe's happiness to Miserable Jane
and Cheerful John: Using quantile regressions to analyze the full subjective
well-being  distribution. Journal  of  Economic ~ Behavior &
Organization, 79(3), 275-290.
https://doi.org/1016/10/j.jebo.02/2011.005

Boateng, E., Annor, C.B., Amponsah, M. & Ayibor, R.E. (2024). Does FDI
mitigate CO2 emissions intensity? Not when institutional quality is
weak. Journal ~ of  Environmental = Management, 354,  120386.
https://doi.org/1016/10/j.jenvman.120386/2024

Brenna, K.A. (2015). Democracy and Climate Change The relationship between
democracy and CO2-emissions (Master's thesis).
http://urn.nb.no/URN:NBN:no-53168

Cao, J., Zhang, J., Chen, Y., Fan, R., Xu, L., Wu, E. & Wu, S. (2023). Current status,
future prediction and offset potential of fossil fuel CO2 emissions in
China. Journal of Cleaner Production, 139207.
https://doi.org/1016/10/j.jclepro.139207/2023

Cheng, C., Ren, X,, Dong, K., Dong, X. & Wang, Z. (2021). How does
technological innovation mitigate CO2 emissions in OECD countries?
Heterogeneous analysis using panel quantile regression. Journal of
Environmental Management, 280, 111818.
https://doi.org/10.1016/j.jenvman.2020.111818

Chen, F., Liu, A, Lu, X,, Zhe, R., Tong, J. & Akram, R. (2022). Evaluation of the
effects of urbanization on carbon emissions: The transformative role of
government effectiveness. Frontiers in Energy Research, 10, 848800.
https://doi.org/3389/10/fenrg.848800/2022

Cohen, S., Demeritt, D., Robinson, J. & Rothman, D. (1998). Climate change and
sustainable development: towards dialogue. Global Environmental Change,
8(4), 341-371. https://doi.org/1016/10/S0959-3780(98)00017-X

Danish, Baloch, M.A.,, Mahmood, N. & Zhang, J.W. (2019). Effect of natural
resources, renewable energy and economic development on CO2 emissions
in  BRICS countries. Sci. Total Environ. 678, 632-638.
https://doi.org/1016/10/J. SCITOTENV.05/2019.028

Danish, Zhang, J., Wang, B. & Latif, Z. (2019). Towards cross-regional sustainable
development: The nexus between information and communication
technology, energy consumption, and CO2 emissions. Sustainable
Development, 27(5), 990-1000.


https://link.springer.com/article/10.1007/s11356-023-25665-7
https://doi.org/10.1016/j.jebo.2011.02.005
https://doi.org/10.1016/j.jenvman.2024.120386
http://urn.nb.no/URN:NBN:no-53168
https://doi.org/10.1016/j.jclepro.2023.139207
https://doi.org/10.3389/fenrg.2022.848800
https://doi.org/10.1016/S0959-3780(98)00017-X
https://doi.org/10.1016/J.%20SCITOTENV.2019.05.028

VEOY Olsy | VoV oylad | ¥4 Jls | 01t bl sla in gl | YV

https://doi.org/1002/10/sd.2000

Fischer, C. & Newell, R.G. (2008). Environmental and technology policies for
climate  mitigation. Journal of Environmental Economics and
Management, 55(2), 142-162.
https://doi.org/10.1016/j.jeem.2007.11.001

Ghosh, S., Hossain, M.S., Voumik, L.C., Raihan, A., Ridzuan, A.R. & Esquivias,
M.A. (2023). Unveiling the spillover effects of democracy and renewable
energy consumption on the environmental quality of BRICS countries: A
new insight from different quantile regression approaches. Renewable
Energy Focus, 46, 222-235. https://doi.org/1016/10/j.ref.06/2023.004

Jabbari, L. & Salem, A.A. (2023). Investigating the nonlinear effect of employment
structure change on carbon dioxide emissions in Iran's provinces using the
quantile panel model. Iranian Economic Research, 28(96), 123-162.
https://doi.org/10.22054/ijer.2022.64527.1051 [in Persian]

Jayachandran, S. (2015). The Roots of Gender Inequality in Developing
Countries. Annu. Rev. Econ. 7, 63-88. doi:1146/10/annurev-economics-
080614-115404

Jokinen, P., Malaska, P. & Kaivo-Oja, J. (1998). The environment in aninformation
society": A transition stage towards more sustainable development?. Futures,
30(6), 485-498. https://doi.org/1016/10/S0016-3287(98)00054-8

Hag, Z.U., Mehmood, U., Tariq, S. & Mariam, A. (2024). The impacts of
globalization and GDP on Co2 emissions: do technological innovation and
renewable energy lower some burden in saarc countries. Journal of the
Knowledge Economy, 15(3), 1-24.
https://link.springer.com/article/10.1007/s13132-023-01704-z

Helliwell, JF. & Huang, H. (2008). How's your government? International
evidence linking good government and well-being. British Journal of
Political Science, 38(4), 595-619.
https://doi.org/10.1017/S0007123408000306

Hilty, L.M. (2008). Information technology and sustainability: essays on the
relationship between ICT and sustainable development. BoD-Books on
Demand.

Fettweis, G. & Zimmermann, E. (2008). ICT energy consumption—Trends and
challenges. In Proceedings of the 11th International Symposium on Wireless
Personal  Multimedia ~ Communications  (pp. 1-6).  Lapland,
Finland.https://www.vodafone-chair.org/pbls/legacy/gerhard-
fettweis/ICT_Energy_Consumption_- Trends_and_Challenges.pdf

Kao, C. (1999). Spurious regression and residual-based tests for cointegration in
panel data. Journal of Econometrics, 90(1), 1-44,
https://doi.org/1016/10/S0304-4076(98)00023-2

Kartal, M.T., Kili¢ Depren, S. & Kirikkaleli, D. (2023). Asymmetric effect of
political stability on production-based CO2 emissions in the UK: long-run
evidence from nonlinear ARDL and frequency  domain
causality. Environmental Science and Pollution Research, 30(12), 33886-
33897. https://doi.org/1007/10/s11356-022-24550-z


https://doi.org/10.1002/sd.2000
https://doi.org/10.1016/j.ref.2023.06.004
https://doi.org/10.1016/S0016-3287(98)00054-8
https://www.vodafone-chair.org/pbls/legacy/gerhard-fettweis/ICT_Energy_Consumption_-_Trends_and_Challenges.pdf
https://www.vodafone-chair.org/pbls/legacy/gerhard-fettweis/ICT_Energy_Consumption_-_Trends_and_Challenges.pdf
https://doi.org/10.1016/S0304-4076(98)00023-2
https://doi.org/10.1007/s11356-022-24550-

YWY 01K 5 Ligdle

Khuntia, J., Saldanha, T.J., Mithas, S. & Sambamurthy, V. (2018). Information
technology and sustainability: Evidence from an emerging economy.
Production and Operations Management, 27(4), 756-773.
https://journals.sagepub.com/doi/abs/1111/10/poms.12822

Kinda, S. (2011). Democratic institutions and environmental quality: effects and
transmission channels. Available at SSRN 2714300.
http://dx.doi.org/2139/10/ssrn.2714300

Koenker, R. (2004). Quantile regression for longitudinal data. Journal of
Multivariate Analysis, 91(1), 74-89.
https://doi.org/1016/10/j.jmva.05/2004.006

Koenker, R., & Bassett Jr., G. (1978). Regression quantiles. econometrica. Journal
of the Econometric Society, 46, 33-50. https://doi.org/2307/10/1913643

Kuang, H., Akmal, Z. & Li, F. (2022). Measuring the effects of green technology
innovations and renewable energy investment for reducing carbon emissions
in China. Renewable Energy, 197, 1-10.
https://doi.org/1016/10/j.renene.06/2022.091

Lafferty, W.M. & Meadowcroft, J. (1996). Democracy and the Environment:
Congruences and  Conflict-Preliminary ~ Reflections  (Book).
econpapers.repec.org

Lee, C.C. & Zhao, Y.N. (2023). Heterogeneity analysis of factors influencing CO2
emissions: the role of human capital, urbanization, and FDI. Renewable and
Sustainable Energy Reviews, 185, 113644.
https://doi.org/1016/10/j.rser.113644/2023

Lei, X., Ma, Y., Ke, J. & Zhang, C. (2023). The non-linear impact of the digital
economy on carbon emissions based on a mediated effects
model. Sustainability, 15(9), 438. https://doi.org/3390/10/su15097438.

Li, L., Zheng, Y., Zheng, S. & Ke, H. (2020). The new smart city programme:
Evaluating the effect of the internet of energy on air quality in China. Science
of The Total Environment, 714, 136380.
https://doi.org/1016/10/j.scitotenv.136380/2019

Li, X., Zhang, C. & Zhu, H. (2023). Effect of information and communication
technology on CO2 emissions: an analysis based on country heterogeneity
perspective. Technological Forecasting and Social Change, 192, 122599.
https://doi.org/1016/10/j.techfore.122599/2023

Lin, B. & Xu, B. (2018). Factors affecting CO2 emissions in China's agriculture
sector: A quantile regression. Renewable and Sustainable Energy
Reviews, 94, 15-27. https://doi.org/1016/10/j.rser.05/2018.065

Maddala, G.S. & Wu, S. (1999). A comparative study of unit root tests with panel
data and a new simple test. Oxford Bulletin of Economics and statistics,
61(S1), 631-652. https://doi.org/1111/10/1468-0610/008451631

Mazaheri Ava, M., Fattahi, Sh. & Soheili, K. (2019). Investigating the factors
affecting exchange market pressure in developing and developed countries:
A quantile panel approach. Economic Research and Policies, 27(92), 227-
256. SID. https://sid.ir/paper/364141/fa [in Persian]

Mastykash, O., Peleshchyshyn, A., Fedushko, S., Trach, O. & Syerov, Y. (2018,
September). Internet social environmental platforms data representation.


https://journals.sagepub.com/doi/abs/10.1111/poms.12822
https://dx.doi.org/10.2139/ssrn.2714300
https://doi.org/10.1016/j.jmva.2004.05.006
https://doi.org/10.1016/j.renene.2022.06.091
https://doi.org/10.1016/j.rser.2023.113644
https://doi.org/10.3390/su15097438
https://doi.org/10.1016/j.scitotenv.2019.136380
https://doi.org/10.1016/j.techfore.2023.122599
https://doi.org/10.1016/j.rser.2018.05.065
https://doi.org/10.1111/1468-0084.0610s1631

VEOY Olsy | Vo oylad | ¥4 Jls | 01t o3l sla ia g | YVA

In 2018 IEEE 13th International Scientific and Technical Conference on
Computer Sciences and Information Technologies (CSIT) (Vol. 1, pp. 199-
202). IEEE. doi: 1109/10/STC-CSIT.8526586/2018

Mawejje, J. (2023). Renewable and nonrenewable energy consumption, economic
growth, and CO2 emissions in Eastern and South African countries: the role
of informality. Environmental Science and Pollution Research, 30(28),
72575-72587. 1007/10/s11356-023-27549-2

May, G., Stahl, B., Taisch, M. & Kiritsis, D. (2017). Energy management in
manufacturing: From literature review to a conceptual framework. Journal
of cleaner production, 167, 1464-1489.
https://doi.org/1016/10/j.jclepro.10/2016.191

Ménard, C. (2011). A new institutional economics perspective on environmental
issues. Environmental Innovation and Societal Transitions, 1(1), 115-120.
https://doi.org/10.1016/j.eist.2011.04.002

Midlarsky, M.1. (1998). Democracy and the environment: an empirical assessment.
Journal of Peace Research, 35(3), 341-361.
https://doi.org/1177/10/0022343398035003005

Neves, S.A., Marques, A.C. & Patricio, M. (2020). Determinants of CO2 emissions
in European Union countries: does environmental regulation reduce
environmental pollution? Economic Analysis and Policy, 68, 114-125.
https://doi.org/1016/10/j.eap.09/2020.005

OECD (2022). Building Trust and Reinforcing Democracy: Preparing the Ground
for Government Action, OECD PublicGovernance Reviews, OECD
Publishing, Paris, https://doi.org/1787/10/76972ada-en

Payne, R.A. (1995). Freedom and the environment. J. Democracy, 6, 41.
https://heinonline.org/HOL/LandingPage?handle=hein.journals/jnlodmcy6
&div=55&id=&page=

Pesaran, M.H. (2007). A simple panel unit root test in the presence of cross-section
dependence. Journal of Applied Econometrics, 22(2), 265-312. doi:
2139/10/ssrn.457280

Powell, D. (2022). Quantile regression with nonadditive fixed effects. Empirical
Economics, 63(5), 2675-2691.
https://link.springer.com/article/10.1007/s00181-022-02216-6

Pushak, T., Tiongson, E.R. & Varoudakis, A. (2007). Public finance, governance,
and growth in transition economies: Empirical evidence from 1992-2004.
World Bank Policy Research, Working  Paper, (4255).
https://ssrn.com/abstract=995076

Ren, Y., Liu, L., Zhu, H. & Tang, R. (2020). The direct and indirect effects of
democracy on carbon dioxide emissions in BRICS countries: evidence from
panel quantile regression. Environmental Science and Pollution Research,
27(26), 33085-33102. https://doi.org/1007/10/s11356-020-09167-4

Sadaoui, N., Zabat, L., Sekrafi, H. & Abid, M. (2024). The moderating role of
natural resources between governance and CO2 emissions: Evidence from
MENA countries. Energy & Environment, 35(3), 1597-
1615.https://doi.org/1177/10/0958305X221141389


https://doi.org/10.1109/STC-CSIT.2018.8526586
http://dx.doi.org/10.1007/s11356-023-27549-2
https://doi.org/10.1016/j.jclepro.2016.10.191
https://doi.org/10.1177/0022343398035003005
https://doi.org/10.1016/j.eap.2020.09.005
https://ssrn.com/abstract=995076
https://doi.org/10.1007/s11356-020-09167-4
https://doi.org/10.1177/0958305X221141389

WA | 0K 5 Ligdle

Salahuddin, M., Alam, K. & Ozturk, 1. (2016). The effects of Internet usage and
economic growth on CO2 emissions in OECD countries: A panel
investigation. Renewable and Sustainable Energy Reviews, 62, 1226-1235.
https://doi.org/1016/10/j.rser.04/2016.018

Salman, M., Long, X., Dauda, L. & Mensah, C.N. (2019). The impact of
institutional quality on economic growth and carbon emissions: Evidence
from Indonesia, South Korea and Thailand. Journal of Cleaner Production,
241, 118331.
https://doi.org/1016/10/j.jclepro.118331/2019

Sarfraz, M., Ivascu, L. & Cioca, L.I. (2021). Environmental regulations and CO2
mitigation for sustainability: panel data analysis (PMG, CCEMG) for
BRICS nations. Sustainability, 14(1), 72.
https://doi.org/3390/10/su14010072

Shabani, Z.D., Shahnazi, R. & Sadati, S.M. (2024). The effects of spatial spillover
of good governance and renewable energy on CO2 emissions. Environment,
Development and Sustainability, 2024, 1-38.. 1007/10/s10668-023-04335-1

Sun, W. & Huang, C. (2020). How Does Urbanization Affect Carbon Emission
Efficiency? Evidence from China.J. Clean. Prod. 272, 122828.
doi:1016/10/j.jclepro.122828/2020

Tavares, A.R. & Rohaina, M. (2023). Drivers of the green paradox in Europe: an
empirical ~ application. Environmental ~ Science  and  Pollution
Research, 30(15), 42791-42812.
https://link.springer.com/article/1007/10/s11356-021-16856-1

Vatn, A. (2009). Governing the environment: the institutional economics approach.
Economia delle fonti di energia e dell'ambiente. Fascicolo 1, 2009, 1000-
1026.
http://doi.org/10.3280/EFE2009-001005

Wang, K.M. (2013). The relationship between carbon dioxide emissions and
economic growth: quantile panel-type analysis. Quality & Quantity, 47,
1337-1366. doi 10.1007/s11135-011-9594-y

Wei, L. & Ullah, S. (2022). International tourism, digital infrastructure, and CO2
emissions: fresh evidence from panel quantile regression approach.
Environmental Science and Pollution Research, 29(24), 36273-36280.
https://link.springer.com/article/10.1007/s11356-021-18138-2

Wu, H., Xue, Y., Hao, Y. & Ren, S. (2021). How does internet development affect
energy-saving and emission reduction? Evidence from China. Energy
Economics, 103, 105577.
https://doi.org/1016/10/j.enec0.105577/2021

Wu, L. & Zhang, Z. (2020). Impact and threshold effect of Internet technology
upgrade on forestry green total factor productivity: Evidence from China.
Journal of Cleaner Production, 271, 122657.
https://doi.org/1016/10/j.jclepro.122657/2020

Yan, J,, Yang, X., Nie, C,, Su, X., Zhao, J. & Ran, Q. (2022). Does government
intervention affect CO2 emission reduction effect of producer service
agglomeration? Empirical analysis based on spatial Durbin model and


https://doi.org/10.1016/j.rser.2016.04.018
https://doi.org/10.1016/j.jclepro.2019.118331
https://doi.org/10.3390/su14010072
https://link.springer.com/article/1007/10/s11356-021-16856-1
https://doi.org/10.1016/j.eneco.2021.105577
https://doi.org/10.1016/j.jclepro.2020.122657

VEOr Olsy | Vo oylad | ¥4 Jlo| 81t o5lasdl sl g | YA

dynamic threshold model. Environmental Science and Pollution Research,
29(40), 61247-61264. https://doi.org/1007/10/s11356-022-20143-y

Yasmeen, R., Tao, R., Shah, W.U.H., Padda, I.LU.H. & Tang, C. (2022). The
nexuses between carbon emissions, agriculture production efficiency,
research and development, and government effectiveness: Evidence from
major agriculture-producing countries. Environmental Science and
Pollution Research, 29(34), 52133-52146.
https://doi.org/1007/10/s11356-022-19431-4

Yirong, Q. (2022). Does environmental policy stringency reduce CO2 emissions?
Evidence from High-Polluted Economies. J. Clean. Prod. 341, 130648.
https://doi. org/1016/10/j.jclepro.130648/2022

Zhang, F., Deng, X., Phillips, F., Fang, C. & Wang, C. (2020). Impacts of industrial
structure and technical progress on carbon emission intensity: Evidence from
281 cities in China. Technological Forecasting and Social Change, 154,
119949,

https://doi.org/1016/10/j.techfore.119949/2020

Zhang, S., Xie, W., Sun, S., Wu, F. & Xue, Y. (2024). Nexus of green energy
innovation, governance quality, and CO2 emissions in natural resource
sector: The role of sustainable human development. Resources Policy, 88,
104493. https://doi.org/1016/10/j.resourpol.104493/2023

Zhang, W., Li, G., Uddin, M.K. & Guo, S. (2020). Environmental regulation,
foreign investment behavior, and carbon emissions for 30 provinces in
China. Journal of Cleaner Production, 248, 119208.
http://dx.doi.org/1016/10/j.jclepro.119208/2019.

Zhu, H., Duan, L., Guo, Y. & Yu, K. (2016). The effects of FDI, economic growth
and energy consumption on carbon emissions in ASEAN-5: evidence from
panel  quantile  regression. Economic  Modelling, 58,  237-248.
https://doi.org/1016/10/j.econmod.05/2016.003

03 63l slal ma o (VP Y) 5 ¢SS 9 e (6,0l (S ‘u‘"ff d.::cjl..p o ol 4 Sbw!
Jee 5,58 CO2 ezl , &> Sleds 43‘)1}d@l;f:xjjsﬁdﬂ‘ﬁtié:m@ﬁjdh@pﬁﬁi
FA=YYVON N KO solas] sla ping i ( Slgr 405 163550 anlllas) LLI,S™ L

Lﬁc Iranian Journal of Economic Research is licensed under a Creative Commons

Attribution.NonCommercial 4.0 International License.


https://doi.org/10.1016/j.techfore.2020.119949
https://doi.org/10.1016/j.resourpol.2023.104493
https://doi.org/10.1016/j.econmod.2016.05.003

