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Abstract

Introduction: The economic growth of any country may change
due to external shocks. Disruption of the economy caused by
events can change the rate of growth and GDP of countries. In the
last decade, among the existing shocks, the shock caused by
infectious diseases, including COVID-19, which has affected the
world economy can be mentioned.

Materials and Methods: In this study, the effect of infectious
diseases on greenhouse gas emissions in middle- and low-income
countries in the period 2000-2019 was investigated and for this
purpose, the relationship between economic growth and Kuznets
environmental model for this group of countries was considered.
While examining the Kuznets environmental hypothesis using
direct and indirect elasticities, the effect of infectious disease on
economic growth and reducing greenhouse gas emissions was
calculated.

Findings: The results showed that in countries located in Asia,
Africa, as well as North and South America, which are often more
populous with lower national incomes and lower in terms of
development, the outbreaks of infectious diseases have less effect
on CO2 emissions. The greatest effect of the infectious diseases on
reducing greenhouse gas emissions with elasticities of 0.044 and
0.033 are related to Ukraine and Botswana, respectively.
Conclusion: In each outbreak of infectious diseases in the world,
the environment has improved and it is expected that until a cure
for the new coronavirus is found, global CO2 emissions, especially
in countries in lower and middle- income group in 2020, will
decrease.
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Extended Abstract
Introduction

Each country's GDP may be affected by
shocks. The disruption of the economy
caused by the events is not a new incident,
and there are many examples of it
throughout history that have changed the
rate of growth and GDP of countries. Among
the existing shocks, we can mention the
shock caused by infectious diseases around
the world. COVID-19 is different from other
events. It is a highly contagious disease that
has affected almost every country in the
world, leading to a recession to control the
disease. Disease shock will have direct
effects on food security (6), changes in trade
(3), stagnation in production (4) and, most
obviously, on the reduction of countries'
GDP (14). But in the meantime, the indirect
effects of this disease in the world cannot be
ignored. Changes in GDP as a measure of
economic growth in different countries will
vary depending on the management style
and policies of governments to confront the
disease. In order to confront this disease and
prevent its outbreaks, many countries have
adopted the policy of closing production
centers, which has led to a slowdown in
economic growth. This decrease in economic
growth is accompanied by a change in the
production of industries that have the
highest emissions of greenhouse gases
compared to other economic sectors. The
aim of the present study is to determine the
effects of shock caused by infectious diseases
on the GDP of medium and low-income
countries. The effect of this change is
followed by estimating the EKC
environmental curve on greenhouse gas
emissions.

Materials and Methods

To investigate the direct and indirect
effects of the relationship between infectious
diseases on the economic growth and CO2
emissions, the relationship between
economic growth was first estimated. For
this purpose, the Cup Douglas economic
growth function was defined (9, 19). By
determining the effect of infectious disease
on the economic growth of countries, the
behavior of COVID-19 disease on economic
growth can be predicted, and by determining
this effect on economic growth, the effect of

the infectious disease on CO2 emissions can
be calculated. For this purpose, the Kuznets
environmental curve was determined. CO2
emissions were considered a function of
economic growth and the second power of
economic growth. In the Kuznets
environmental relation, if 2> 0 and 33 <0, it
indicates the existence of the Kuznets
environmental  hypothesis  (10). To
determine the effect of infectious diseases on
economic growth and CO2 emissions a
systemic relationship in the form of a panel
data from 2000-2020 was used. First, the
poolability test and the stationary test of the
variables using Levin-Lee and Chou statistics
were performed. After estimating the direct
and indirect elasticities, the effect of the
infectious disease on CO2 emissions was
determined. Because the model variables are
defined based on logarithmic form,
coefficients  indicate elasticities. To
determine the indirect elasticity, the effect of
the infectious disease on CO2 emissions was
calculated.

Findings

The stationary test shows that the
variables were at the static level. The results
of estimating the factors affecting GDP
growth for low- and middle-income
countries showed that the infectious disease
has a negative effect on the GDP growth of all
countries at the level of 5%. In the long run,
GDP growth in middle- and low-income
countries is expected to decline by 0.003
percent for each year. The labor force
coefficient wasn’t significant for middle- and
low-income countries. Therefore, in this
group of countries, it can be said that the
labor force does not play a decisive role in
the GDP of countries. The net capital
formation coefficient is significant for all
countries with a positive effect of 0.012 on
the GDP of medium and low-income
countries. Given that the financial sector
plays a central role in economic growth and
development and has a major share in long-
term economic growth due to playing a
mediating role in allocating resources to all
sectors of the economy, so it can be said that
Net capital formation has played an
important role in the economic growth of
countries.
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In order to study the environmental
Kuznets curve, the effect of GDP on CO2
emissions in the group of low- and middle-
income countries was examined. The results
showed that the coefficient of GDP on CO2
emissions has a positive and significant,
which means that with the increase in GDP,
carbon dioxide emissions increase and lead
to an increase in environmental pollution.
The coefficient of square of GDP has a
negative and significant effect on CO2
emissions. it confirms the Kuznets
relationship in the present study and it
means that the return has begun. Most
sample countries are in the descending
phase of the EKC.

Discussion

Geographical location of countries and
indicators (GDP and CO2) are not
independent events. This spatial correlation

shows that both GDP & CO2 indices are
affected by infectious diseases and also
exacerbated by the countries'
neighborhoods.

Due to the prevalence of infectious
diseases worldwide and the spread of these
diseases from one country to another, it can
be said that the effect of the disease outbreak
on GDP and CO2Z emissions in neighboring
countries has had a similar trend.

Conclusion

The results show most low-income
countries have reduced their greenhouse gas
emissions due to the negative impact that
the disease has had on their economic
growth, and the Kuznets environmental
curve has been confirmed for them.

The outbreak of COVID-19, which started
in late 2019 and is still ongoing, the
interruption in the industrial production of
different countries has led to the
improvement of the air quality. Based on the
results of the present study, it can be stated
that in each period of epidemic outbreaks in
the world, the environment has improved.

Ethical Considerations
Compliance with ethical guidelines
All subjects full fill the informed consent.

Funding
No funding.

Authors' contributions

Design and conceptualization: Fatemeh
Fathi, Niloofar Ashktorab; Methodology and
data analysis: Fatemeh Fathi, Niloofar
Ashktorab; Supervision and final writing:
Fatemeh Fathi, Niloofar Ashktorab

Conflicts of interest
The authors declared no conflict of
interest.



1F+Y yles acbio g 3390 ] 3 oole 4ol

Ve ABEY 1l UL VEYY-VYEA 1 S Sl LLs

‘s.mib 93 s
buogio 9 ol dol,d b (sl y9uis

AR T PRI AP PIRAE

bl s oKl 5,58 01l 55,5l sl 09 —)
IRl Qb (b @lie 5 (55,9l pole oltily ( pliwg) (lyes 5 (o] (dine 018l (55,5l Ll 09,5 ¥

FXVLES VFeo[ed/eF il s o ,b

D95y Jod Sepm ol Seb 5l cov cul (Sen j9iS a (ool A3, (BuR g denilo YFeo/eMYE: oy dy 20U
R s o3 Cawd |y 1nyeitS o GaIBL Mg 9 055 Jlade Mg oo 2By I (28U slaidl > S Yo V=) Y Vilxino o ylowd
Sl dox 51 151y s (Sl S (B ST5d & P on 25290 Sl Sgd e 3 3T And 3w
sl BIE 36 > S slatdl a5 5,8 o)Ll e pelyes 1 V4 58 iS5

b sloygiS 2 ol LIS clafls JLaml 0,8l slo (ilon 51 adlllas ol o B39 g Slge

ONlgd g oSl (gl 395 slKws 3
S 03! T 0 jg0 4 Wl

sl G ad b gy s b 4B a5 )3 1a)gdS 09)F cnl slp i (daee G
LiblS 5 (golaiBl wdy 41,5y (gilew S qesiiins pf g paiime sl LIS I ool b yuiisS

A5 Ao (gl &S clajlS L]
038 Jlous e 5 Uil ool (sl 0,8 15 003 gBly (slayglS o oS S ol oLt gl Laaidly
A 50 (Sl dnwgi Llod jl 5 0090 (653 i Camen (6)1 yS (o delpp L Le oS i dlii).oi
oo el anil CO2 8 Lasl jlade 1 650 13U 551y slagslon g8 )b 8 Sl
5 ST & bgpe culyp & /XY o o/oFF LaiS b gl b8 slajls jlaml jialsy gylew S
5 Cosl 4Bl g0 Can b oz 53 STy sl (Slow E905 090 2 )3 16 S AT g Sy
Ol gdaw > €0z Ll sl 0udi Iy g s o9y (sl (Slops &8 loj b &S 59, 00 Il
1y ot 2ol 5l oomly g bamgio ol ) (satod (sloyguiS o Coas 4 4 9 )3 pogasy

U PTG SYCSVE 28 S WIS

DOI:
10.30495/JAE.2023.28470.2272

tuls slaojly
C02 oolasl wisy VA-ns8 1,5y (g)low
dogs Jlo 55 (sl

Sl Sl 8ol 1] g D g3 3

UI)J‘ ‘UL“’)? ‘;-.:.Jo C"L“" 9 &)')9[.15 f9l.€- o Kisly ‘L_;lL":“’B) ul)o.c 9 ‘5“‘)) (ewdigeo 0aSisly 46})9‘...35 slazdl °5)§ :‘_S.Slm}
SAVYVEFAT 20805

nilo.ashktorab@gmail.com, ashktorab@asnrukh.ac.ir : Suig »SJ1 oy


mailto:ashktorab@asnrukh.ac.ir

basgio g cmly 201)3 b (51 )9ulS )3 (325 w8153 55 Ui 5 3L 0l 8ts] 32 Ug S (pwg g Wil 51

Wl ST oo g3 1 5 o) SIS claflS L 5 o
bl glo Sob pudtunn 1ot 51 plyie @ ol 51145 00 aalgs Lo
025 gl Alas 4 425 b2y oL Glgion 15 ded ()low 51 (30
dod (sl glow jl U sl Sod Sl Sl pnd a8 addllas CBun
23k (oo ol 9 bgie el b olagS o GalBL Mg S
2 EKC (e cosy (oo (0055 b s ol 5l aeldl 3
e Canj i Dede Sl ] AL (bl L]
5 &l (31 AIBLAg e ugSas U L3 EKC o8
403 ST 9WA 9V 1) WS (oo ooy |y G b 0 55
(i3S e (Shy 4 g b «ygo onl 3 09 BEKC
Congj bame gl snies A b @ dlgie o3lal A,
o) 35 Juid o Loen S 35z St s3] & 3l
995 SS9 oolsl 3 85 35 Iy (il cupeal Sloj I dal
Wb pile (e drwgs Jlayd g 4Bl dags (5l gl 5 HeutS ¥4
Lo O 4 VoI Jlo o 1y ogd )8 aST (o0 jlisl e b
EKC closl 3 qoplply by ¥Yeod Jlo o e
e a1y CO2 oiyy (ol Al lojls Baae ) Sty
5 (F29ll) sy b a5 I e lp pasli
I oAb Sgd 1y b (G9iS adllae 3 29)7 o ] 05,5 0
g bwgie 9 YU 2alp> b bajoiS (o alBb Mg » )low ol
CO2)laml y uiisss (daome Comj and ) oy 4 coml
Dgas 31>y

On g et (e (e 4 (o3b) Sllas
My 9 OIS alopw GbSsd coyp 4 (V) Slashy
LBl dnwgi )9uiS YV (gl ujsS aocan ) (G2t (giaio
s ygtS ol ey s oo g S8 Ny g aizsly
SV ilej 0593 53 05325 VAY (sl (1Y) ol e 5 s i
A g WDy S (dacme Cum) 4 gy 4 VVA
2958 33 iS55 (are Cuj 4nd B oy 1) S Cead S
Koyel )38 53 (V) JsSS5 9 089 0l I8 gy 3,90 4S5
0393 ) 1y 35T )l g (o dmwgi Cygoen (Sgpm slo Sab ]
sor 4 (V) 15 sl b 8 qwyp 3j90 VAFYAN
sk Jin s o )9S sl FDI 2 ) (onses
Sl o 3l Sos S o> 4 55 adlla ol 3 ol plol I
JW> )5S (e Cunnj 4p0 8 3 )1 ySTy slo (gylew I (80
0BG g 1Sty lagsslen 1 jghte cul sl 25die
dabol 53 9 A5 e (ol g basgie Lol )0 b (sl (gl IS
9o pijeS (e Cuwj (e g Sl (pl wans & ]
W8S B

B gy 9 3lge
MySly Sl slon daly e o g pudine Sl ()2 12
ay abaly ez s 1l 3 CO2 58 L) ¢ ool iy 5
ol &9 5l solaidl w, &b slaie O’i] dl)-f W 4.‘:5\)),.{ oLl
dJa..gl) O’l 5 (ﬁ 93) K" ub):u (\) 6\]4.3]) uuL.ml » U’”Mfl')

Aodio
@b S5 b Cod cul (San 198 o (alL a5
9 Comsd (52 Ju ey jl (AU SLaBl 3 JHST 098 jss Jlo>
S5 5 45) Judo & 55 3929 £y Jgbo 3 ol 3l o3k (e Wiges
Sob Gl > sl 03, 1S (g3 Cuwd |y IS (Lo allSL
roly 33 81y slo olow J (BU Sed 4 Gy dgrge sl
ol 4 DAY+ NOA 15YsiT e dlas ] 51 258 o)Ll olas
Ol Cuxed 3l Juo 3V dgas 485 (yaakes YA 290> 15 dad (glow
@ 93 3l (F) 0 b o o e gl 3 1) glos o 0
2S5 dem g Voo¥ Jlo 0 SARS sl & g5 o jo ausdS
36 b cou ) g slasdl &S () 5,8 o)Ll Y- -4 pHINT
UgyS 55 den (law S LY Jlo Bl 5 98T 5 5 1,3
)b anslS Jlo Ve v )3 dlilo o (ol SO 68 ot g g
14 065 Cuwl 03,5 395 150 1) melen 5 i &S Cusl 03l &y il
S sl Sslowr So gl )15 018 0,1 By plo b (placsglis
G 655 ol 03,8 355 WS 1) Ly (sl yuiS dad Loy 5 sl
& yol ol sl oad sloml (oolatdl 558 ) (glows ol S8 sl oS
5 olaidl sllled  Llaws 51 56 golazdl s bl s
Al o g a0 Lo 5 oS Cunl o Sl S5 (wlide )3 (518
Al oolatl (SbsS slagsise p amlital sk g 3900 slei
B el gy it 18] et o 5] ot S ] i
Rl den I idgeetio g (F) 15 395, (V) )b )3 s fF)

ot o) 9o Lol eceliS anlgs gl s (VF), oS Lo LBt s

b B 55 Lo 5 (gl ol sordtins i BT 51 g pes
2 olal 13 Gl gl 4 o JalBL Mg ) e
g Jloel slacusls 5 (o pda 090d & i 155655 (slay9ulS
ol 85 (IS & 391 dalgs Oglite (gylow ol b Ablie (sl s
Caslis ol g9 5l sxSslr 5 Solom ol b Ablie (s o g )
LaBlad) (ials 4y oxie & MBS iy 3 1) W S1ye (ass
Mo e ;0 s bolyed olojen (odlail i) ials pl i
S |y (o SIS b5 )Ll (e 85 394800 Sl lio
wlail Wby 0 s (oplply b (olaidl o yisu plo
wolaidl by Jlas |y cub salg Jus al) Jaow Cawj ol il
@y e AWV Jlo 1 a5 cul (o9d9e Cumjlaze
bl culleb Lol o 65 ol sl 455 )3 o K,
Sl %03 s 3l 53,05 55t 03led ($39y9 4 L g S ]
Ol ) Gy bame S g A8 o Dbl (5 ke sladll;
059 b o i yiuS Comsj baore )0 ale (b Sl plamd e
)yl)dbLM]p%JlaﬁuTéudustw)mduwiwb
&l o 0 1y Jeore Cuwj L3l Wl o 50 J o5l eoladl
0,5 oy )5 3590 33 ST s j oz CuaS ialS g bl
ol GBS lajls Laml Sl b algr 5 O Sl 5 e
oyt e (ly gdge ol cusl o3yl 3925 L,(GHG)
(IV9)) ol 4d)S )13 s5al ol )3 dnwrgi Jlo )3 5 aidly dewgs

ABD] YeV-IIV VF.Y )Lpdabbﬂg.d))gwbhaﬁ| w&g).:—dol.cd«ouaaﬁ



u‘).’f Sl 9 ?93”‘

9 u*J_u-’s’J o)l.ai )‘ odle Lv LQ)AM u;L._.wul [N RPIVIC N
85 plo]

)JL5)L°"" ﬁlw*““‘rﬁjpdmxﬁ L)‘“‘“f ]a;]a) OM)‘ o™

o bl Jde slaguiie g b plosl CO2 55 L)

oo lp T e i ) S ol s Wilodds iy yai e )&
ozl (¥) ot 5 CO 5 Ll (st 5 i s 5
ba Bl ad ) )3 ) 1Sly (olaw o Gleie 4 Ay 4 0

o (1) e

__dInC0,; =y X .321' (‘V)

LT damip;

dlnGDP;
dInID;

dinCo,;
dInGDP;

CO2 B jLasl ( Job LalBb g emen 5L 3y90 (slaosls
Lusgia g ol dolyd b oS FY (clpy YoV BYeee Slojoygd
Sl 0)9 ) lizman gz 9 45 6yl ger Sl SO ol
Sl low ol J i Ml pren W nsS (g )lon
sl Jlo 12,51y (golo Sl 5135l 3g25 L3> 55UsS (sl et
Solow OleMbl ab odlaiwl (gylow cpl Hb8y i (lp 4blS
A5 65910, Sl oM plojl 1 1,50

a4l

38 il g oalail us) xSty slo s)low BT s sl
Yo¥eoYero oy jl iy g & ot dlal, Sy 5 CO2
uJL.Mul Caunds @Lu W) b.))' w.o?u C02 )LAAMJI 9 GDP.\M:) 4]0)‘)
il Cd bt sl oad )l (1) Jgio 55 Lilyy (el S8
L»ls) w}u (’*:.:Lu Al 0dg ‘.m.ul Cjam 2 LQ)M S ARQGO ULAAAJ
a0l ()15 (V) Jo

2V Jle ol cnd 4 31 0B g &l GDPye
aS 0 ad)S Sy oolaiBl Wiy Hlae lais 4 1S 0] YD s
Al wlops JSi5 5 48 s o (Lit) JUb LI (g9, 5l (1
Saib e (lie) Kool Y5 cws p Vo e Jlow coli casd &
Se e uita (ol 48 15 iy oal> it <S5 b 5 Sl 6 o
Al 3925 1> (slo )9S 3 J10ySTy silow o5 2ol gl S
Solow &S ol Jlw slp oo die godly ol sl dgs o |y
ol g Lo gio dal 3 b (slayguti S 4 1w | as 135 3439 415,51,
G bayet.ad 48§ lasyd i S FY aalllas ol j3 aS 5yl o)L |
Aile VoY e B Y e gldlo loj oy
Ol ys—iS (oolaidl a )y )10ySTy (olor 1 e b
O L 90 (e Ol laBlad ) n 1) V=S (glan )
1, €Oz 55 Ll s (s)lo 5 Bl ooluatdl asy o 3l
P 39S ame G (goia st ol sl 28 lone
9 dbaidl aiy 5l b CO2 55 jLasl & ai Lasuie (V) al,

W 48,8 sy oolaiBl Wiy ped o8

ln GDPit = ali + azi ln Iit + a3i ln Lit + (\)
4Dy + Uy
ln COZit = Bli + ‘Bzi ln GDPit + B3i ln GDPth + (Y)
it

4 B2>0and B3 <0 81 s lapeo Cunj day
(V1) 305 o)Ll uisjoS aes G ) 458 S92

gl 1l 5 oyl ply il e J (slaodls &ygo 4 s o3l
ol G 1 WONY Sl e F oyl as plol a8l colils

88 Sy 0y5e iS58l 9 4D 3) Yho as)b oS

L o o lws] Cond gl =Y Jouo

Levin-Lin & Chau test o puiio
e In(GDPy,)
-v/oy In(GDP2y)
-/ In(COZ1rant)
ST In(Li)
S/ ln(Iit)

AR FH oy Ay D929 ans 3 3 sl B 9) o ;> (g blixe iy 4

Eree 9 039 Jhad Cjgo 4 SV gaxe il 59y 2 5 )8
o 45 308 plo g dgdee culey Sbe (slaal Jolsd
03,5 lie 581 )l sop laygiS wgSl 13 15y sl (glow
22 )3 4 53 Sl 03,8 sl (i3 cpl Wi 3 1) S ass
o 2Yb2ae GDP als
olize (yaly g Lasgite 8a)3 L (6lo oS (gl )18 (59,8 e pd
sl Slasl oy Lol slal )55 g oDl ¢ bjgal il o

Y

&y GDPus, py JiS 51 Jolse s 5l sl oty gl

2015y Silow o5 3l (Ui bawgte g (b a3 b (sl oS
d9ycs0 sl oyls ke 3l o y3 B prdaws )3 L yguiS den GDP s,
1) J3,8ly (s sloms il bl Jlo S5 b (613l &y ot il
doydel+o¥ ojlul 4 ol g bwgie el b claygis GDP

Oloj &5 xipd oo olaidl dgs 4y (65)5liS (yisw ) slaidl o3

VFY )LQJ‘ Aol 1337 .‘sj)glm’}s slaidl MB)" - dol.c aollad



basgio g cmly 201)3 b (51 )9ulS )3 (325 w8153 55 Ui 5 3L 0l 8ts] 32 Ug S (pwg g Wil 51

baogio g ol 2ol b sl jgalS )3 5905 4558 ol olgiee
SUBE RIS R RPI WIS BRI PN IS ST SSVISPW A WV IS SR+ 1351
Sy ot 1y 35 2el )3 o3l dasel 1> ol o > & L yguiS
g a3 polais] Slig o i wile (S855 908 bl &)
@ Pl (5508 S il 353 oMo g b0l (55 2 Lok
5 donds g0 ccamwlio Cublipy g Coodlo S0l &4 dn gy b i
A 9 a5 Gl Carge Ldlate o5 09 o ) (g9 5 38
a8 3,5 by g o o youtS 5l 09,5 cpl o JU a5 dales (galaidl

51 el A5 5 (SloiiS eess LB S (gq

wlopw by Slasl wlopw 3 GiTalop Cids e
Gl )55 9 cudligs 9 oM (bj9el e lacdls 5 (o )liS
3l g o S8 L 50 1,81 (gyg0,00 Wl g Doty 4 yoxie &S
olaidl ansgi 9 13y gl p3Y polie (o iee 3l (S o0 b0l
S8 omad 9 Cusl Y 20l b slo oS 5l S Mass
ot o slabigel | o 4053 ot gla Sl Jgbo o )
Ored & S (03 )18 gl 3y90 (S5 5k 4 b 39 ced yI5)55 0
W s Jysd s BB 5 oY b Oilee 1 g9y o

{(¥) J52) 35 o588
w355 9 (OBl sy baulyy (eSS gl <Y Jgu
colpo
dlasdl A,
VAP e §l yoye
B oy
AV oA oy JSiis
AR 15,51y (o olows
0535 (are Cunj (sivxie

—o ¥ I 3l yo,e
Ay GDP
AR T GDPz

Sl cond (e3laidl o339 (slacyllsd 5 oS lie wlo 9 (g9 >
ol alaidl ad a1 g 498 S S5 albL Al 5 Lo
o 4y 08 o sal)s 5l (S5 i el 08 sals w8
Sad adye GilS 5145 a3 e e 1 STy sl (sylos b
Sy oS pleanie 35 g len Il (BU e 5 Spe il Sl )
Joli Wb oo (U @gde o o Glon glop g 2,850
908y ly (YL Cueal | (oLl s 9 Sgie Slacs)lon
ey b 1)eiS cgilon 5l g)le Slge 3 sl Jloyes  ad)
(ool gla (glow lge 0 a4 Jb o S o My (g5 e
sl plie oS Sl lojw 3 1S qlopw & day b S
8,5 8 ply y3 b A8 0o Ady (6 S ey bl (6 )lows 90
SIS Jlome Clgis s o 9 S po ke Bl 5t (A) Ssde
J 86 p2lse o Jb b3S (0 )18 oolisal 3)90 (ool (5 )low:
D) Gl yo g Spo e flea 4 il bl slagylon
02)lse 9 Eamd e Ll iy (oS o 9 Sy e oS plas)lon
slaaiie Gypo 4 oy Sle dladl p Sl oYL
5 Solow oy 5 paseils & baye sbraja oS Jold e
A1 LB 9 o9 0t 58y o I Jols maitens o sladiz 1o
Sz Y3 ySlg gl (gylans YoV UVeer oo ;0.0 ¢ g5lon
9 5N5 J1 G sl p a5 2008 g gond bayedS (e 5
13 55 Vs 6olom ] 0395 138 5 LS’ sl ¢ iz o
il g 313l (o) (Jelia I (6l lass 4 oo 4135 VY

ZNe g0 pdaw yd g pboline oy 4y ¥ g HH JOHH

LY e JlL b ygiS dor (gl RIS il LS5 o po

4o 4 a5 b oy Lxe oyl g bwgio b (sl yeis GDP
49 S o0 5k ooLail dang g 155 5 655 e B I i
Ol Olgie di )y (ealaidl csesils iy )3 (sl odas o laidl

b5 (sobaill Ay 53 (6 g0 i Al dyloju JSi5 4558
Sl drwg dasly ol dize (V) VA5 Jlos )3 S 5l Ll aisly
P2 (S )9S pp (KBl dswgs dyd @ (oolaill A3
L byl (hinS g (b Gledd dgupn cdrwgr ol slye
bl > Jg 0980 o3lall 13) cage (Jlo JlBls i 5 Jlo
2950 ol lp Lol (55, Alid ¢ e &Y g5 ¢ golal dnuss g,
2 QIS yu cuty 1) drgs ol Jolpe oS olayeis (V)
Rl s 4 sl 03,8 Iy gged 151y Slaslon &5 ol Lo
S b olaidl dnngs g, i Y guasme Sl (gl (s Lol
)l 5158 dnwgi il olye )3 4 (ly9uiS )3 g Cawl 0ad g,
@ gl g 038 chndi |y Jlo wlass 151y (gla (g low g

Do o (gladl Wi,
@ e Sly Sbslon gord & 3l (U5 (V) Jo gl

5 dblie sloayje (ljdl onims (i GDP 1515 cloglony

Oy yialS 4 i Eadge (pl 45 0dgy 3,8 dadg D lopd b

Y YeV-IIV VF.Y )Lpdabbﬂg.d))gwbhaﬁ| w&g).:—dol.cd«ouaaﬁ



u‘).’f Sl 9 ?93”‘

5 b S &l 15 b el il LS5l e glalas >
290 Ol Cupd ()1 bze sl g3 d> > &b IS5 los @B )
Pobw ol ord el cuiSy o cwl me ol 4 GDP
L GDP il alél) EKC Jo3 alspe ;5 diges (slaygus
sgmr o 33 LT 51 5o ol it (sl o]y ]y L] _jinls’
oxis lel lal )3 cuiSyy dlati a5 W) dgzg (oleyguiS A
Foie bl o)lgd 15 £ 5] plie alsS &5 laygaS ol )3
Cawl

CO2 ;5 Ll g (ool 0y 51 )13,:5Tg ()loss 3l (g sl
P el 18 g mailene GLOLIS iy 4 )pdS p SSE @
GDP 1 s silows 3l Jsi cul o cesl ond (53155 (¥) Joo
CO2 5 Jlogs piitens o il aleg 3 5 CO2 5 Ll a5 51
sl ond ol (7 Jg) ol g bowste al,0 b (slo g (4l
o3 e GDP ) 51 (ilon 51 pling i il el
95 3laas bawgio 9 b Sel)d b (oleygdS (cadiwd 5D ol
Sloals i 1y o Lol (Ko Wi 32 g > 4S5 )3 3939 (65 i

1y ol gl S sl 035 e gl GDP ) 2 (glory S
Eoed 0)93 )3 Mg g ato ol (L pie 4 (g
P ki g slanl Aol Jlosl 3 gy g 5Skos 5 (5 )low:
=S b i 4 Ll g Ulgusn ol Sl 257 o)Ll g8 ()
6 Ll el a1y b3l o 5 e Jopde[eN g /oY /¥ o

Slasly CO2

Dgdiga 03 o5 4 (dlaiBl Ly o e b & 0sd Ay
awily 45 glaJlo 3 Sly slo (g)lon plo p alie 30 &S
ol
Gy Mo 0,y a2l (ooladl wy gl olpe o
oy 3 g bz b 55l (slaigygld 5 ol (e
J55 sl o &y gy B el Gl331 L eg) ol o)l )18
dgut b by &)y o 51 ol o g0 Gl Jamaciuns 5 CudS
&S LI ol b oo dgay s Cenn) oo S ailpw selyd
b (obaBl drwg 8L s b pB o 9 00 saneb EKC
&5 odlatl 15 o (55,0l iSe o sLi 5 wlie (55 4
) s 3555 558 o s i e 35 65 i 5
s g GV Jolye 3 hbioe GBI G g ke s
ol b oolyen oMbl Gbas 5 mlo Cuw 4 Hlidle
e G595 e Cans lgh plil amo G slo 21T
Coj C8l g 055 B 9o iVl (Jaocunnj gyl
5 iy o S e 4y T3 ol i e
ol 035 51ET o Laumto CutS d9u00 Caows 49 &8 > oS D9 o0
Cungj piBjeS (e oy plaie & (V) Jgio pod dblee
ol 2413 L oS 03,5 ,3C02 sl 5 GDP 1 e
GDP (o ps 45 sy s gols (8,8 )13 wyp 390 Lawgie g
b aS ol (o opl 4 el 00 )y gme g cute CO2 Jlisl
@ prie g e OB S weST o )Ll GDP i3l
A GDP g3 (5 oy 2950 o G (S35 Sal581
P9 Ol Gy 51 i 2, CO2 Ll (g3l (gine 5 e
b om il o adlbe opl 3 w5568 dlaly oaiS” ot GDP

e 9 0505 (S50 cdmwgs lgl 5> il i b el ps i3l

CO2 y )s,515 sl CO; ,GDP
s f e A
-+ /+-ava As\i
W ARRAVAN - /vy
/YA A\ /Y
</« - ¥00A -. /yoy
-~/~~\‘\‘N\ ./;—W
-o/Ye¥EY V/4a
-+ /- YYYAD Y/¥Y
- feee¥ ./¥0
- [AVWNE ./a.¥
oo Ny ./-v¥
o/ ¥Ye¥ . /x5y
ofeveen A [
-/--a¥va v/-v
-'/n\‘ﬁ‘? ./;y;

)5S pb

S
- /¥y ol
/-y ool

GDP > 151y s ot

-/ IR 5 st
-/ oo
Al oy
-+/+a s
YA\ blgusigs
Y lsalS
A 5, bl
PR

w0y odilel ¢ e
Ol S

bl

-
-

~

—
—

i ~ S i ~
P T
=t

L o

ABAi YeV-IIV VF.Y )Lpdabbﬂg.d))gwbhaﬁ| w&g).:—dol.cd«ouaaﬁ



basgio g cmly 201)3 b (51 )9ulS )3 (325 w8153 55 Ui 5 3L 0l 8ts] 32 Ug S (pwg g Wil 51

-./..vv;\/ \/v\ -./..\“ Ylaslgs
AR - /ova /¥ ol
./...\Av ./;.\° Sel
YRR - /oy . L
./.\\‘-\‘-A\ ./am” ./.m Oyl
-./....\ //\ -./..\ o)l
- feeovor /vy - /oY Oliwdl;B
- feervy . /0¥ - )5 s
AN V/Yo A SY (gm0
- /ey AYs -/ UiSye
- [y - /0. o)y S
</ +¥N0Y0 YA - /oY o dggdio
-./..y.;v ./v\v -./.w Oliwdgre
YARA\ia! YAis /¥ sille
-/ VVAAA \/5Y VAR & o
-./ ..... s ./\*\c\ &5,
YRRV ) AR - /b 95
o[« SAVE -/ Y ARL\ Oyl
- /-V10v0 . /yay - /v £651)L
Y ARANAL -+ /YAD o)y sles)
of vy = /A =)y dg) Cyomwl 18
Y ATR 7 AT =)oy y9olgludl
[+ - YAMA YA - /N0 Ol poo
./ - VEYEA ./5¥a o/ +¥Y bt
AP - /5 /WY Y
YRS AL YAl - /ev¥ Ogelds
- /-¥F\0A Y/-A -/ oSl
ARV ars ANYZ o)y sl
Sjatusd diualy 31 cpaly g basgio 2ol b (slo)giS 5 (gl 9 SO

b (Sly 4 4295 b 453 ol Gl d iz 355 &l
26 15,85l sbcslon goud o wligy IS & ol 81 448l el
4 g b dd o)l 01,8l 5l 09,8l (0,5, 5l Cilas jd (ol
)i 3l 05,5 )y 513l oS ol Jisl jd Cdgizne dgng pas
Wy el ol G185 kS & bySly laglen gond
3 b osel i canyd 5l odlazl 4l 5l Ll 3l LalBL
65550 Alplo § aldg dayess ple cls j1 S p Lials
GDP My a3l & e a8 Al ioli8l cul (Sen baygulS
by & (ol)giS &5 35 plo Glgie R ol Dede
o b (o 5 205 s (so20in el 51 (o) (Sl o
ksl GDP p éie 3 )1 1STg ol g low oud ctilaisls bayguiS
ol atils
VoA Jlo 51 slenle 13 (00 258) das GUg)S gy gowd
2 S oakid el p 800 4 joxie 3yl sl eS8 b &S

5 GDP) ()2 3)50 (slopadli g boysiS” ol cundse
e i S (Sumend (pl it Jitee ey (CO2
5 58l (sla e lans b cow (CO2 &GDP asls g5 a oS
L5 1y el cpl a5 b byodS (Solued cpuinpd 5 aiil
ol Jusl y gl g 3 151y slacsslon god i 408
Eoed 18508 flo plgicee 503 )9S 4 ()5S I s )low
gy 3l gl cloy5iS CO2 Lzl izon 9 GDP 5y gl
Gl 039y ly95 p olieo
e onizen g i 3 sl (gl 0,08 15 005 aBly (glauS 5
blod 1 copizpn g 4 (65 ke Cunen &5 g (IS5l 0,5
W)lo g 5pS dely g wlaidly )8 Sl a2y > (KBl Ay
Lol 1> Galbb g 05) 2 (5508 586 STy slaslom 5
Soye g oailsh 2929 pie 1 3 lgiee |y Epse ol ol 4l
3 sy (eloinl Jolgh Lo 5 (93,8 aidai B e JalS 5 (S

0 YeV-IIV VF.Y )Lpdabbﬂg.d))gwbhaﬁ| w&g).:—dol.cd«ouaaﬁ



Ol Sl g i

Po L;)LA‘@‘ BW3) o|)9o.m Ly Iﬁ Cawl 005 ..\:.ib" Lmo] I u‘“‘)9§
gl Bpo b g odd amb plle Sl Jike (655 ot 4 e
« Gl 0l Mg 58 (65 e o) SIS slajlS

30 5 £355 YO Jlo 31l o6 18 155 (sslow 30
03,5 3bu) 55L6S (sl yauiS riuo Mg j> S (gladByg o3 )l> ol
i bl Cusl 03,8 o (slod CutS das 4 e Cuwl
Eoud 0)93 2 3 S 3,5 by ol e adlas pl I ol Cuny
sl g Conl 4l Sgge Cunj bame (o 3 15Ty sl (S)lan
o35 gy Ug)S e gy sly Slop> &5 (Sloj b &S 390
..\{l:i UMAL{ ARARS JL«J )J OL@& e.b.») ).) COZ )‘.w.».}] ‘w]

oARg5 YT Jgol 5l g9y (ST ClEaMo
Lo inge)l oabos s lalST asl cyls) slapb aalllas ol >

S o
i el dlie B ai g bawg ddllae opl sladis o

Og-w “95 Q:S)LM‘:HO

Oy ol Sl Bels g (b Akl igihy el (b
5yl Ul Sl gl 5 o aabls lmesls Julow 5 uslis
<l Sl ol g (b acbls z oo )

&l (ol
03¢ é.‘il.m uo)l_u 409?)& J88 )Aol> Alis ulf.\muy )LQ‘JDI )JLJ

References

1. Al-Mulali U, Tang CF, Ozturk I
Estimating the environment Kuznets
curve hypothesis: evidence from
Latin America and the Caribbean
countries. Renewable and
Sustainable Energy Reviews. 2015
Oct 1;50:918-24.

2. Balin BE, AKAN DM. EKC hypothesis
and the effect of innovation: A panel
data analysis. Journal of Business
Economics and Finance. 2015;4(1).

3. Barichello R. The COVID-19
pandemic: Anticipating its effects on
Canada's agricultural trade.
Canadian Journal of Agricultural
Economics/Revue canadienne
d'agroeconomie. 2020
Jun;68(2):219-24.

4. Barro RJ, Ursua JF, Weng ]. The
coronavirus and the great influenza

ol 015 elatn] ()5 Aol s izt g oyt ) (6 loms
pre b &858 G Ul Olpee adllae ol (owpp 0 4 429 L
s 4 e o o] gn aobsl g (g lons STy 42 (s
035 3315l 6 )lr 6) S izt 9 (sinive sy | )l
oials 9 COz zals jal oyl a8 il o inlS (ooladl A3, e
ly o) Cute @l a8 cusls salgs olyon 4 1) Cun e (Sl
255 walgd oanlie il Sl yss poan] (slaJlo 5
(VA=2:55) 15 dop (gilon S L L3> YoV Jlo g9 5l S
2 o1y e (hlan plo W23IS bl o &S wioly s
3 s 4 B 05 mas Libaly ol 5 Slodgr SIS 51 g s
ol p by o 1Sty sl (olon goed 5l (8L S
b oS wols s gl g asby CO2 im ol G155 a5
OBl L )5S 5l ()l daigslan (ol (655 402 g End 4 a2
sloasly 5l )l i 5 Mg (il 1 80 ool s,
o3gll dlge ,Limil ¢ gxio Gl LEalS b bl 039) 5549, (e3Laidl
oy yobaie 4 il Lials CO2 dos I G bare 4 008
dsloms 31« CO2,Lil 2 (VA=y65) gy s gig E5ed U
ORI a8 el aigS b olil (gile Sl (g Gl sl O3S
b slyguiS Lawgio jolas VoVo Jlo )3 35 o1 S)low Jlo S

S5 4o
ol 2l )0 b (ol yuiS iST ggamme p3 a8 cunl ] 5l (Sl s
4 sl 4zl ool (ool 45, 2 (gl oS Lilo Sl 4 a2 L

e Caj gove g Ll oty (o S ool il ials

pandemic: Lessons from the
“spanish flu” for the coronavirus’s
potential effects on mortality and
economic activity. National Bureau
of Economic Research; 2020 Mar 23.

5. Cranfield JA. Framing consumer food
demand responses in a viral
pandemic. Canadian Journal of
Agricultural Economics/Revue
canadienne d'agroeconomie. 2020
Jun; 68(2):151-6.

6. Deaton BJ, Deaton BJ. Food security
and Canada's agricultural system
challenged by COVID-19. Canadian

Journal of Agricultural
Economics/Revue canadienne
d'agroeconomie. 2020

Jun;68(2):143-9.

7. DoganE, Turkekul B. CO 2 emissions,
real output, energy consumption,
trade, urbanization and financial

Mg VoV-NVIY DVFo Y s a0l 03 - 5 ygiS LBl subdbgiy — sol dolilad


https://www.sciencedirect.com/science/article/abs/pii/S136403211500475X
https://www.sciencedirect.com/science/article/abs/pii/S136403211500475X
https://www.sciencedirect.com/science/article/abs/pii/S136403211500475X
https://www.sciencedirect.com/science/article/abs/pii/S136403211500475X
https://www.sciencedirect.com/science/article/abs/pii/S136403211500475X
https://www.sciencedirect.com/science/article/abs/pii/S136403211500475X
https://www.sciencedirect.com/science/article/abs/pii/S136403211500475X
https://dergipark.org.tr/en/pub/jbef/issue/32408/360440
https://dergipark.org.tr/en/pub/jbef/issue/32408/360440
https://dergipark.org.tr/en/pub/jbef/issue/32408/360440
https://dergipark.org.tr/en/pub/jbef/issue/32408/360440
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12244
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12244
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12244
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12244
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12244
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12244
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12244
https://www.nber.org/papers/w26866
https://www.nber.org/papers/w26866
https://www.nber.org/papers/w26866
https://www.nber.org/papers/w26866
https://www.nber.org/papers/w26866
https://www.nber.org/papers/w26866
https://www.nber.org/papers/w26866
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12246
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12246
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12246
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12246
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12246
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12246
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12227
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12227
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12227
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12227
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12227
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12227
https://onlinelibrary.wiley.com/doi/abs/10.1111/cjag.12227
https://link.springer.com/article/10.1007/s11356-015-5323-8
https://link.springer.com/article/10.1007/s11356-015-5323-8
https://link.springer.com/article/10.1007/s11356-015-5323-8

busgio 9 oy ol b (510 )9ouiS 53 (1,5 dwmST03 5 Ll g (g3UaiBl il oia] 2 Uig S (g pag jLiiil 51

10.

11.

12.

13.

development: testing the EKC
hypothesis for the USA.
Environmental Science and Pollution
Research. 2016 Jan;23:1203-13.

Goenka A, Liu L. Infectious diseases,
human capital and economic growth.
Economic Theory. 2020 Jul;70:1-47.
Junyi, S. H. E. N. A simultaneous

estimation of environmental
Kuznets curve: evidence from
China. China Economic Review.

2006; 17(4): 383-394.

Junyi SH. A simultaneous estimation
of environmental Kuznets curve:
evidence from China. China
Economic  Review. 2006 Jan
1;17(4):383-94.

Kong Y, Khan R. To examine
environmental pollution by
economic growth and their impactin
an environmental Kuznets curve
(EKC) among developed and
developing countries. PloS one. 2019
Mar 26;14(3):e0209532.
https://www.tandfonline.com/doi/
abs/10.1080/14786451.2015.1102
910

Li T, Wang Y, Zhao D. Environmental
Kuznets curve in China: new
evidence from dynamic panel
analysis. Energy Policy. 2016 Apr
1;91:138-47.

14.

15.

16.

17.

18.

19.

Luo S, Tsang KP. How Much of China
and World GDhas the Coronavirus
Reduced?.

Pao HT, Tsai CM. Multivariate
Granger causality between CO2
emissions, energy consumption, FDI
(foreign direct investment) and GDP
(gross domestic product): evidence
from a panel of BRIC (Brazil, Russian
Federation, India, and China)
countries.  Energy. 2011 Jan
1;36(1):685-93.

Patrick HT. Financial development
and economic growth in
underdeveloped countries.
Economic development and Cultural
change. 1966 Jan 1;14(2):174-89.
Saab M. A. Orti, R. B. Lacambra, ]. M.
CO2 Kuznets curve revisited: from
cross-sections to panel data
models. Investigaciones regionales:
Journal of Regional Research. 2018;
(40): 169-196.

Stern DI. The rise and fall of the
environmental Kuznets curve. World
development. 2004 Aug
1;32(8):1419-39.

Youssef AB, Hammoudeh S, Omri A.
Simultaneity modeling analysis of
the environmental Kuznets curve
hypothesis. Energy Economics. 2016
Nov 1;60:266-74.

VoV=I VY D Y Lo Aol 835 06559 LiS SLaiBl _aidbgiy — ool dolidicad


https://link.springer.com/article/10.1007/s11356-015-5323-8
https://link.springer.com/article/10.1007/s11356-015-5323-8
https://link.springer.com/article/10.1007/s11356-015-5323-8
https://link.springer.com/article/10.1007/s11356-015-5323-8
https://link.springer.com/article/10.1007/s00199-019-01214-7
https://link.springer.com/article/10.1007/s00199-019-01214-7
https://link.springer.com/article/10.1007/s00199-019-01214-7
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://www.sciencedirect.com/science/article/abs/pii/S1043951X06000228
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0209532
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0209532
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0209532
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0209532
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0209532
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0209532
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0209532
https://www.tandfonline.com/doi/abs/10.1080/14786451.2015.1102910
https://www.tandfonline.com/doi/abs/10.1080/14786451.2015.1102910
https://www.tandfonline.com/doi/abs/10.1080/14786451.2015.1102910
https://www.sciencedirect.com/science/article/abs/pii/S0301421516300027
https://www.sciencedirect.com/science/article/abs/pii/S0301421516300027
https://www.sciencedirect.com/science/article/abs/pii/S0301421516300027
https://www.sciencedirect.com/science/article/abs/pii/S0301421516300027
https://www.sciencedirect.com/science/article/abs/pii/S0301421516300027
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppcovidwho-528
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppcovidwho-528
https://pesquisa.bvsalud.org/global-literature-on-novel-coronavirus-2019-ncov/resource/pt/ppcovidwho-528
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
file:///C:/Users/as/Downloads/Pao%20HT,%20Tsai%20CM.%20Multivariate%20Granger%20causality%20between%20CO2%20emissions,%20energy%20consumption,%20FDI%20(foreign%20direct%20investment)%20and%20GDP%20(gross%20domestic%20product):%20evidence%20from%20a%20panel%20of%20BRIC%20(Brazil,%20Russian%20Federation,%20India,%20and%20China)%20countries.%20Energy.%202011%20Jan%201;36(1):685-93.
https://www.journals.uchicago.edu/doi/abs/10.1086/450153
https://www.journals.uchicago.edu/doi/abs/10.1086/450153
https://www.journals.uchicago.edu/doi/abs/10.1086/450153
https://www.journals.uchicago.edu/doi/abs/10.1086/450153
https://www.journals.uchicago.edu/doi/abs/10.1086/450153
https://ebuah.uah.es/dspace/handle/10017/33482
https://ebuah.uah.es/dspace/handle/10017/33482
https://ebuah.uah.es/dspace/handle/10017/33482
https://ebuah.uah.es/dspace/handle/10017/33482
https://ebuah.uah.es/dspace/handle/10017/33482
https://ebuah.uah.es/dspace/handle/10017/33482
https://www.sciencedirect.com/science/article/pii/S0305750X04000798
https://www.sciencedirect.com/science/article/pii/S0305750X04000798
https://www.sciencedirect.com/science/article/pii/S0305750X04000798
https://www.sciencedirect.com/science/article/pii/S0305750X04000798
https://www.sciencedirect.com/science/article/pii/S0140988316302869?casa_token=FjflaPu3CzYAAAAA:ZAXQxxLdBbEMy_IxPWt9F3ECH6xpEdpWi6_yt-M7_d_k0FoRcN1UMbjAdNBIxJRL3t2m6KlhUQ
https://www.sciencedirect.com/science/article/pii/S0140988316302869?casa_token=FjflaPu3CzYAAAAA:ZAXQxxLdBbEMy_IxPWt9F3ECH6xpEdpWi6_yt-M7_d_k0FoRcN1UMbjAdNBIxJRL3t2m6KlhUQ
https://www.sciencedirect.com/science/article/pii/S0140988316302869?casa_token=FjflaPu3CzYAAAAA:ZAXQxxLdBbEMy_IxPWt9F3ECH6xpEdpWi6_yt-M7_d_k0FoRcN1UMbjAdNBIxJRL3t2m6KlhUQ
https://www.sciencedirect.com/science/article/pii/S0140988316302869?casa_token=FjflaPu3CzYAAAAA:ZAXQxxLdBbEMy_IxPWt9F3ECH6xpEdpWi6_yt-M7_d_k0FoRcN1UMbjAdNBIxJRL3t2m6KlhUQ
https://www.sciencedirect.com/science/article/pii/S0140988316302869?casa_token=FjflaPu3CzYAAAAA:ZAXQxxLdBbEMy_IxPWt9F3ECH6xpEdpWi6_yt-M7_d_k0FoRcN1UMbjAdNBIxJRL3t2m6KlhUQ

