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Abstract:
In light of increasing environmental risks, financial development,
foreign direct investment, technological innovations, and human
capital have received much attention in developed countries. In the
Arab countries, these factors did not receive the attention
commensurate with their importance. Therefore, this study aims to
investigate the relationship between financial development, foreign
direct investment, technological innovation, human capital, and
climate change in 12 Arab countries from 1990 to 2020. In
estimating the long-term and short-term relationship, the study
relied on second-generation econometric techniques to overcome
the problems of cross-sectional dependence and heterogeneity that
plagued the first generation and caused biased results. The study
used the Cross-Sectional Auto-Regressive Distributed Lags (CS-ARDL)
model, and to Robust the results, the Common Correlated Effects
Mean Group (CCE-MG) model was also used. In contributing to
policy formulation and implementation, the study also used second-
generation causality tests presented by Dumitrescu and Hurlin
(2012). The study concluded that in the short term, there is a
negative and significant relationship  between financial
development, technological innovation, government effectiveness,
and climate change, in addition to proving the pollution Haven
hypothesis to Arab countries, as there is a positive and significant
relationship between foreign direct investment and climate change.
Moreover, There is a positive and significant relationship between
human capital, economic growth, and climate change. Finally, the
interaction of human capital with financial development has had a
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positive and significant effect on climate change, meaning that the
green effect of financial development through its interaction with
human capital has turned into a harmful effect on the environment.
In addition, greenhouse gas emissions in the previous year have a
positive and significant impact on greenhouse gas emissions in the
current year. The results were almost unchanged over the long term,
except for government effectiveness and greenhouse gas emissions
in the previous year. The study also found that there is a
homogeneous, bidirectional causal relationship between financial
development, human capital, economic growth, and climate change.
Also, there is a unidirectional causal relationship between FDI,
technological innovation, government effectiveness, and climate
change. Therefore, financial policies must receive great attention
due to their importance in the short and long term in mitigating
climate change, and a sustainable educational system must be
developed that works to create human capital that is aware of the
risks of climate change because human capital has a direct and
indirect impact on climate change.

Key Words:
Financial Development, Foreign Direct Investment, Technological
Innovation, Human Capital, Cross-Sectional Auto-Regressive
Distributed Lags (CS-ARDL) model
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eyl A e e G A Y ekl oY)y Audlate 58 Jane d5n
ol s VSl paal) 4ysdd ) @35 A Adlaiall 4 Jgsally (abiial
?—"‘—Js .(Hassan and Holmes 2016) Bootstrap +gaill ¢} —a) P
Persyn and ) i1l 4 tiball PLA — Westerlund L) se i)
:(Westerlund 2008

pi
+Z Ay + Z YijAxic—j + € .. (13)
, = == B .
(@ A el Ao A i dy ) G



A 385y Sash) Ay a0 . il
(o) £ Sy chaa ) alliall Y § iy

Gl pigal DA (o Aglgaad) clilall o mdal Jalsi LGd) oo gl
Ot G685 e lan) (a (S gaza (Westerlund 2007) o _jsh o Lail
Al cllb) clslasls (G, Gy (A3 Ae sarall Clsliaa) LA} Cipluas)
Persyn ) :d i) eyl sall 345 DA oo Wi oS0 (Al g Py Py (A
:(and Westerlund 2008

Ge = N SE(a - (14)
¢ — 1 Ta (15)
P, = a 16
t _T@ EEE EEE EEE EEE EEE EEE EEE EEA EEE www ---.-( )
Poe=TH ww : & s ..(17) ,
o) mxm@‘uwmmw M\mui\a— P?,M :

bl Jm@

Lol g b d ikl sl 32 A G, <Gy u—edﬁew AN (ad) sadag
b gial) Al lilaa) U addiud dua A ) adaliall e S8 o
s g Al t g (g8 IS B Al sl saal) cOlaleal za sal)
Claag pe claghal apead ddee P,y Py addiad (i Ga (usal) o . ) gl
& jidia JalSi 3529 ) adad) ua)ss\uaéJMu\muéﬁ;;yu.Aﬂs&aAs
dSSUjJAJ‘ uhM‘@u‘M‘uu

ciad) g o et ate g akibal) ALY JSLia dgag @l 5 g
il pall Jtia S diad) (e Adgand) clilll Al 380 Gullad) padiad o
Fully modified ordinary least squares J—alsil A taal) dslall 5 guall
Dynamic Ordinary Least A_<uliall 4l o all clay yall g «(FMOLS)
Regressive (Auto- &”_d\ @L\J JraN) zigadg Squares (DOLS)
Ay militl) gludh 9493 J.m 7 54\9.. & &5 Distributed Lags (ARDL)
L_r‘“—“ Jlaady CJJ.AA "A.uﬂj chawda Lﬁﬁ# p ‘_,\3\ cludadl) LSJA! M\J.ﬁ\ ?M
Cross—-Sectional Auto—Regressive Z.J_a;ﬂ adaliall & 5oall ‘ghalall 13
Chudik and Pesaran ) J—é ;, »i4 Distributed Lags (C§—ARDL)
S i ) CDISEAY Gy Ja B 5 Sial) ARyt oda aaludy (2015
«Non Stationary ) &i ) aac 5 :Endogeneity A da)al i ddduca

%
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Yavo Jupl Al asdl ¢ g pad g Cuabudl Alaall
229 -CD (akial) saie¥l g SH Jaaall uilad pi g eyl St Jalsill g
O S (g Ol Lgiliadie 2% Y (A ASidall clisSal Jalas ) Lulad &ltd
¢ =AY bl jany oo CD-ARDL 4 Fuadi LaS L AhlA < 085 LY (o35
Pooled sl dc garal) Jaui gia g <Mean Group (MG) 4c garal) Jaui gia Jia
Common & i dal) baj jiall il de gazs Juwgin g <Mean Group (PMG)
Sl Ae gaaall .hig:.’g «Correlated Effect Mean Group (CCEMG)
J—fiad oSy .8 gy LBy qullai Ll Augmented Mean Group (AMG)
i tdaally CS-ARDL 4iia ol aliliall g jgall 3Ll o3 AW jaady) g dgal
W]

GGEir = @i+ ) @ubGGEe j+ ) @Xie

j=1 j=0
+ Z @Etﬁt—j + & .. (18)
i=0

X & Z, = (AGGE,, X})' B (s dpen ) gl e i Jiaiiy

2

A&l H\M\@wdw

P A ) @l piia G ABUl Sl 7*-)39 e dgant) ol o
il Ao pane Ja gia i gad aa aladialy Lidd oA ol ada ge AQLALY gz ALl
Common Correlated Effects Mean Group (CCE- A< jidall 4k jial
.CS- ARDL g sl gl Adlia e aslat ¢(Pesaran 2006) 4a 8 i MG)
ey uiladl) ade USda o Jaladl o 4508 (CCE—MG) Cisd Sl
ub.ul.m 4e gars haugia i (Pesaran 2006) 7 A8 .s) g o akdal)
Al Gaj gY Yj =Y+ & % g (CCE- MG) A i) Adag il
oF oo 8,-~IID(0,va,) Lein Llgaal clibd) Gy pe Yj A8 ik
s Jr Dllay (CCE-MG) Asfidiad) Ay jiall < i) Ao gaga Jaugia
Bang JS Jalaa S gia 341 DA (pe Ao ganall pliael e dudlaia

Dumitrescu—Hurlin I Lia, i 1 osbileadl dasaall

oA

(HD)

priiud iy Jal gay .(Hussain et al. 2022) Wiy clubwdl 48lua

b Baclucall il paiall o L) ABaY Ld) ) Al Lads oAl



Yi,

o4

A @5y ol dng g L3 b g2
Jie dgautany) Al LR e e 5 Ay Aaat) Q) o Las) aaf A jal
el g J gl u.ulaa PRITRY DV Lgala Granger Causality _ai s duu
Dumitrescu and  LaaY) 1 ¢ s Adpaad clib Aluda o adaial)
L) Aldlaal) Jiali Ll el (s Adsad) olad) auaas Jal ¢ (Y4 1Y) Hurlin
¢ Dumitrescu and Hurlin ga adiall 4Adeaal) cllbll Lol lLasy

Lopez and Weber 2017 Dumitrescu and Hurlin 2012)

t — @ +Z}’ Yit-k +Zﬂk)x1t k+ €&, withi

=1,....N and t=1,. (19)
el LAY cpmaaldl o Sl U‘JM‘ LKV 9 JM Xit YVip <=
ATy el LAY 138 e b Akl B (AT s sl agy L
b e ks L e e AR 5SS G g (e 019 edahal O
oy -Akaike (AIC) cilsgire Jloma dacd g Wasani oy Al g ATl gl
bl ¢85 o cuam g el el aend AB it K ghlal da 0S8 o G k)
s il (Dumltrescu and Hurlin 2012) g g A0 gia A gand)
8 Cmii—aa Aal o ili Heterogeneity  (uilail 058 dud gaad) il
(AN A b i il asag u.qg.\l,u ‘;u:lg\ﬂ u.ulaa pls R e Lagals
P cDdad) B uilal psmy bagi g dpaal i ga g

sdaadLliolly adlasll
By 5 lidiall Aaal jal) ) piia pa ¢ ubl) punga g iLadl el g
Myl g Uil oY) g ouilail) Jie Lgd Aalsl alladdl & sl Al cilayis
Aa of Ade paldiagg cdad o) ) i gl slaa) (Y) b Jssad) pdas
gl elia o W e al oubia¥) i 8 clilag) 8 Ay el Jeall o Gl
>l i g Adlal) Anatil g JANA bl el L) Aad A5 s
25 Caa . dlaal) aall il o il camai g Aagsal) Aol oyl Jlad (il g
ol L) galll g A ol il i LS g Apial) il L) A g o ) e
wc_,&unghﬁm\mumdz@’Msumm ‘_‘bu.mgu
Yo¥e—44d, QADJAAS‘JNAMUJS‘ H\JMJJEAQSJAHG.\S\( )eﬂ)d&-ﬂ“

A 2l gatay 3 gl




C(Y) Ao ds
Agbiagl) cieLany)

Yave o U aaad) ¢ 2y g pdadl g bt alaiall
A

Variable Obs Mean  Std. Dev. Min Max
L GGE 372 11.19 922 9.246 13.423
L FDI 372 .996 1.075 -2.367 4.207
L FD 372 -1.448 .625 -2.67 -.535
L HC 372 .695 235 .039 1.182
L GG 372 3.52 968 -4.605 4.395
L Trade 372 4.25 .505 2.298 5.348
LTI 372 5.678 1.153 1.792 8.203
L GDPPC 372 8.626 1.255 6.589 11.205
L URB 372 4.114 .402 3.041 4.605

T

aal) Adaud g i 1 jaaal)
A Al Al ) i G el Y1 A8 ghiaa ()l Jgaad G
¢ il e o Uiy Al palt 4 padtl) el pinall G o 98 Bl 2as) Y A @l
Y] sl g AL sk ABY aaa ¢ il Jalsil) g ja) die salagiad A3 Sl
(PESARAN 2007) ¢f jlay (pa adlial) o ol adailall slalic) JLsd) o)
G el aan o) G Adgaad) i) B o 88 akiba dlais) a3 g A
e} aga g 1 QAN parll (AN (b ) AilSe) (n Las <%0 (s e Ai A gina
Ul a0 gl (Y. YY) Juodis and Reese Ll 33y .cimia akia
L oS Ay ) ol aaf B Lasa (6 ¢ sl ey celld o 5Ly Ly
s iey) Uiy i et . Jalslly Aiaial g s AY) Al Al e Gl e
(£) @y Jgdad) B ek



&Y @3y el Ay psg 2 o
(¥) ads Jox>
bl V) 4d siaa

Varigbles 1) (2) 3) 4 (%) (6) (7) (8) ©)
(1) L_GGE 1.000

(2) L_FD 0.004  1.000

(3) L_FDI -0.067 0.302°% 1.000

@) L_T 0.520°**  0.466*** 0.196°** 1.000

(5) L_HC 0.223*%*  0.621°** 0.199°** 0.530%* 1.000

(6) L_GG 0.039  0.687°** 0.250*** 0.442°%* 0.426*** 1.000

(7) L_GDPPC 0.087* 0.754***  0.100* 0.212°%* 0.476°** 0.579%* 1.000

(8) L_Trade  -0.370°** 0.590°** 0.162°**  0.024 0.474*** 0.586"** 0.524°** 1.000

(9) L_URB 0.003 0.767*** 0.143*** 0.371*** 0.757*** 0.670*** 0.777°** 0.678***  1.000

#=*= p<0.01, ** p<0.05, * p<0.1
Gl bl @ a1 jaaall

W



&) B3y sl g psy L2 g
(€) ady Jox
CD g.a.hi.d\ Alaiey) jladl C_\L“u

Variable Pesaran CD CD,,
Test stat. Prob Abs(corr) Test stat. Prob

L_GGE 28.222%%* 0.000 0.80 7.410 *** 0.000
L_FD 4.403%** 0.000 0.40 7.350 #** 0.010
L_FDI 8.739% == 0.000 0.25 2.290** 0.022
LTI 8.985%** 0.000 0.31 7.130%** 0.000
L_HC 39.184*** 0.000 0.87 14.390%** 0.000
L_GG 3.288%** 0.001 0.40 2.360** 0.018
L_GDPPC 16.252%** 0.000 0.53 1.740* 0.081
L_Trade 7.304%** 0.000 0.34 3.440%** 0.001

1y

Note: p < (.01, 0.05,0.10 indicate ***, #* and *, respectively.
Lald) Uacd g i 1 juaall

Al Al AS fdal) Salsall a3 waal e Y AN cighil) ¢ ) Jds
Ahn and Horenstein 4. i JLidy) Uaadiud o3 czigadl 8 Ll
e 8l o gy (8) pby Jsaadl DA g ((2013); (Onatski 2010)
ae e S (T) Adal g8l ase oY Vg % o) G Le g Sl il
CUdN) e atuly sk L ccdalia) paa jiua g o(N) dpia ) glalial
L



Y

B @55 sl A asmy L il g

(°) a2 Jo
A il Jal gl dae massd

IC # factors IC factors #
PC_pl 7 IC_pl 7
PC_p2 7 IC_p2 7
PC_p3 7 IC_p3 7

ER 1 GR 1

GOSs 1 ED 6

.&AL.\S\ &m‘x Qe.uja :J.\m.d‘

Hashem Lad) oadioly Josall uilad JLES) £) o) & A 5 gl g
Blomquist and Westerlund i) (Y. .A) Pesaran and Yamagata
e daad) z3all aman o 25 (1) Ay Jeaadl o Aualiiud il (Y4 Y)
dowe W g ilaid e oy AN o jdual (sl (b ) a8 Cua L Audlaia b e
LAY Agban) Al (e ity L gy %) dygine s siwe N Aaadlyia
-EHAC(—M,-) Bpac Bagj A Az 3

GG G SN Jadl aladialy Sasgl Jda i Ol gl Y JEilg
Blud) i Sl L) Las chadlaldll 8 Adsaad clibdl A9 Lgiesdley foai (0
g o (V) oo st (e i (S Jiall Baagl la LA (e sl
A ) ol i Aadla s Caa ¥ (38 (B o) (g sucall (B B ) siial)
coaalll s Jushal) Ja¥) B Lghy ABaY waas g ol Rl Jalsal il Lgd) ¢) oY



B @55 Ol Ay psy L2 g
(V) & dsas
Jssa) pallad L) gl

- Model (1) Model (2) Model (3) Model (4) Model (5) Model (6) Model (7)
Test stat.  Test stat. Test stat. Test stat. Test stat. Test stat.  Test stat.

A 6.156***  7.502*** 6.627*** 8.381***  4.870*** 5.105%**  2.898***
Boaj 7.019***  8.841*** 7.556*** 9.556***  5.740%*** 6.016%**  3.415%**
Apac 6.491***  7.884*** 4.854*** 7.236***  7.129%** 6.453***  8.884***
BHAC (qaj) 7.401%**  9.292%**  §.534*** §.250***  8.401*** 7.604*** 10.470%**

Note: p < 0.01, 0.05,0.10 indicate ***, ** and *, respectively. We control for Cross—Section Dependence.
sl e el Gl e B gia s "Uasd)’ Jsaall Gadlad @i Lad) oo %.._ba& A
Jinal) cpbial) Fad Ja gia' s "Aheaiall (3 Bl N 5 bl (e "Amaud)’ fasil] ) gaall ol i JL38) ce &rbinaev v,
(A Ao Sl

Ll s gy o 1 jlaal)

¢



&) @35 Sl 4y aswy A

bt 4

(V) a8 o>
Bangl jia las)
Level First-Difference Decision
Intercept Intercept & Trend Intercept Intercept & Trend

Cross—Sectionally Augmented Dicky—Fuller (CADF)

L_GGE -3.052%%* -.1.021 = -5.158%*# I(1)
L_FD -2.276** -1.274 = -7.647%%* I(1)
L_FDI -3.318%** -2.716%** = - 1(0)
LTI -2.163** -1.587#* - - 1(0)
L_HC -3.343** -3.065%** - - 1(0)
L_GG -0.309 1.279 -7.837%%# -6.241%** I(1)
L_GDPPC -0.378 -0.970 -6.074*** -4.737%** I(1)
L_Trade -0.995 -1.802%* -9.262%** - I(1)
L_URB 0.412 0.101 -1.329* -3.325%*# I(1)
Cross—Sectionally Augmented IPS (CIPS)

L_GGE -2.139 -1.905 -5.938%%# -4.965%** I(1)
L_FD -2.369** -2.601 = -5.380%** I(1)
L_FDI -3:316*** -3.730%** = - 1(0)
LTI -2.607%** -2.935%%» - - 1(0)
L_HC -3.509*** -3.119%** - - 1(0)
L_GG -2.880%** -2.980%** - - 1(0)
L_GDPPC -1.799 -2.535 —4.4437%%# -4.580%** I(1)
L_Trade -2.374%* -3.146%** = = 1(0)
L_URB -1.281 -2.070 -2.241+* -3.007%** (1)

h Y

Note: p < 0.01, 0.05,0.10 indicate ***, ** and *, respectively.
Lalal) Aasd gy Cuna 1 jlaal)

G il il o S )l (1) 5, dyd g

s Luan] il 285

.(Westerlund 2007) = ééJ Uasty sl GSJ.AJ Ha

i lgh e aa g o Millg 5 ikl g 3al) arand o idal Jalsal) agay LISY)
2l pin g il AR b A kil o il g alel el < pdise o Ja¥)
Ll pililany) giliig o(Gy) 5aa) g As pana JLGA) Autlan) o Uadlii el
b il sl e plyg Ay gine clslas) As (Pg) «(P,) Wtesh ddsaad



1

YoYo (_;m\.\;.J\‘wJM\Jwam\M\
asl) Ay b (b ) LgiSa) G Agilaan) o alal) 2 MAlSa.eL\AJLuMlSu\JM
B il A gand) i) Alla B ¢l idia JalSS 3909 adey

Ghy Jhohl) Jallly malll o) cdidas i () Ay Jstadl Gl
Ja¥l # .(Chudik and Pesaran 2015) s sh i CS-ARDL zisail
Con e ibadll (lany B A gina g AgusSe ABDlay hasi 55 el el u\@a.u «_wail
P it e Gilay ld Gusad LS Allal) a5 ghoe gt LS 48y
Ay cppent g Al )t Cas ¢ 5080 sl AU clilad) Qaliad) 5 g B
Alai®y) aobdally Anil) A pwsl gad ady ol lad) ) s
A Y ) lajiaey BUal eyl B B L3 LS daliy)
GalA A aaluy kil Gaud Gigals dlnd) uleally bl SENL o N
salll S Al el o e a2l o 08l gl S lllagd) il giana
alita B paad¥) gailly Aol diceal) dpalill Aol g Agadl i 3535 O} V) (s dbeai®Y)
o il gl AN ac i L c¥laall ) Alal Apaiil) adyy oA ad) Sl
5% Joai adai) Adl juay ALl AU 55 Jaly U s ARG faas (aliss)
¥ Ay An el Qall b ALl ASnal) g ldall igal e Al ciludupal
o Ay Uaa cpiladl) amy B djgine Lady le 4Bl JI5 Y cJashl
Wil g cle g pdiall Jygad (o Uiy Al iaall Al cilisbaadl) pue i (B ) el
23 Jalg Flal a5 o shlal ) o ih iBS) o (84 ) piadd Aualiny)
Ju et al. 2023; Jianguo et al. ) ds Al Sag L aa o2 jlati dpadl
Ja g L & @iy (2022; Ahmad et al. 2020; Adedoyin et al. 2022
Shahbaz, Nasir, and Roubaud 2018; Abid et al. 2022; ) 43
.(Rafique et al. 2020

A il Sy el (e Lelabaiiod a3 A e pial) ABS el g el (e el jLas) a3 ()
chaalial) 230 o @ld A anlu L Jalg b 7 ilad dapan & & jidia) Jal€l ng pui AES 2 g
kel dblua Ao a5l (el Cmidg Al



&Y @3y Ol g psy o2

(A) oy Joxa
Westerlund I 188 ¢ & jidial) Jalil)

Sl 4

G,

Gq

P,

P,

Model 1
Model 2
Model 3
Model 4
Model 5
Model 6
Model 7

-3.362*#*[-1.903 ]
-2.889%[0.473]
-3.785*#*[-3.519 ]
-3.926 **[-4.056 ]
-3.639**[ -2.349]
-3.226 *[ -0.796]
-2.839***[ 0.661]

-2.362[ 6.011]
-1.905[6.526 ]
-3.842 [5.418 ]
-1.227 [6.466]
-1.658 [6.619 ]

-1.905[6.526]

-2.925[6.142]

-21.064%**[ -11.971]
-22.151%**[ -12.533]
-20.242 **#[-11.148 ]
-8.221 **[ 0.882 ]
-23.694%**[-14.101]
—-24.138%**[-14.548]
-37.309***[-27.773]

-6.733**[2.879]
-5.236%**[ 4.011]
-8.236 **[2.274]
-10.750 ***[ 1.263]
-4.403**[4.331]
-4.377%*[4.341]
-25.269***[-3.681]

Note: p < 0.01, 0.05,0.10 indicate **#*, ** and *, respectively. [ ] Contain the z-value.
iS4 G, Auilas) .Panel A gsal) el @i las) ) Py P, 5 e saaa) i sia ) G <G, adS 1idiade
B guall A gaadl bl Ala A & jidie JalSS 35 g adny adall dpia B (il

.,.DPP.& m.r.t.,& .hm_tmv ug.rbL,

v



A

&) @35 Skl 4 aswy A il o

SaY1 o ueall) Ja¥) B 5l g SN adka Auia b Ao il S5 Las
cllagd) g el iad) L) G Aaginag dunge ABle Wi () Cua (Jyshal
LS 33 3 -dushlly ) cula¥) (B gl (any B G pud A
LAY sl AU il Bab ) A el Jaall JANaY pdbiad el lefia)
bl b gy Ay ad) Jaal) ) SR et L) o ) aa s Vi Jals
M\ w\ymgujsﬂ\ mum;ygm,ﬂ JJAYU ébyd\‘;s
s i) Lgalad Al claa of gisil e g o s ‘J“‘U“ &3 .:a.u 4.\.\)31\ Joalh A
(PIV] L\ﬁa\y‘fﬂ =i Aol puleall g il i \LAA\ALHQQ,GU-\Y%W
Shahbaz, Nasir, and Roubaud 2018; ) Jix iy e wal e
Jia clud¥) G daal ae L (28US LS ((Nasir, Huynh, and Tram 2019
Ju et al. 2023; Adedoyin et al. 2022; Ahmad et al. 2020; Abid )
.(et al. 2022; Rafique et al. 2020; Shao et al. 2019

Cillilagd) &ijuu%hﬁ‘g@@jyﬂ\ S Aty G
&b—\a‘i\ s.:\;b.\ ) Lals o s Caa o malll Ja¥) Lﬁ Csst s L,\'L\
daaal s K Lan LAy all Jgall & Gssd s u.\'l.\ Gililasl) Cucaddl) Lals
alilsay) g g hl fe i ‘_,J\ Glaa ol gdsal) dh Lﬁ u\m} s ey
Lo Yy paghaill g Cinlly alaia¥) 59y PA (e Aliis Aala Al ) g Atha gl
On kil A eS8 Jaghall Ja¥) A U LAl Al ¥l
shilly ol dac g Aihy Al il 529 a2 ) gas 1l daly spilad)
Abid et ) a L) Uila 55 (3 il (3855 . AKAY dpaluatdy) Uadsl) aa Julsis
.(al. 2022; Ju et al. 2023; Rafique et al. 2020

b skl Ja¥ly sl Ja¥ 8 i gl 4 Aty G
SUd of sa (s 08l Blay) oSz iladll o La ) Ay jliaie il a5a g (e pf Y
8y s sl (A ey gl Sl () c Aasinay dn g WD
.\.w.ns‘ u.\'l.\ s.nl.\h.u\ Sl s 8U.|J\ (JJ‘ 545; ‘5)“.\3\ JLalt u.ub 5al u‘ gﬁ‘
UJSJLH.IJQUAM‘ ol u‘ Lﬁb)ﬂ.ﬁm KEWRERTY dﬂj CL‘-‘SUJ‘)“YU s sl
Adgll & gla LS )i g aakeatl g 8 bl Jia AUl DY) AdiS Aadd] A
Has ) e Gae i) cldatily oo el ) 1da a3 ¢ AT cila o
W oxi Bale) g ABUA o Blial ol B Ly oAbl uae clSglug el )
Sharma, Sinha, and Kautish ) Lge cilul il ge Hal) 4ol oda acaig
Ahmad et al. ) g Al ol 0da il (i jlaid (3 e o2 o G (2021
g ; (2022

ABle dlia of cuf 288 ¢ Mlaay) Al &Y (e 38 Gunaly Blady Lads
ey U Sy gkl gall O Jpshal s ypuall crla¥) B Lginag dn ga
M) (A clilagl P LY D Y LS oY) palll (s giena adl ) LalS 4
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Y.Yo d{)a\ AUt ¢y g el g pualeadf Maalf
di (B Ayl o o e J Cus U s e bl iy g
O i) ulaall gl ldey) Alalaie Adigadall gabadY) gl NI (gaad
525 Can ¢ gall g ABLaY oDlgiud AdS Agabuatdy) Aaiail) g cile g pdiall dald] Jal
e 4.\;.4)& Gkl % Lea Flg 4.\4.\5\ uiﬁ Bl il o Al =
Jadl o &5t fadte Aua b (gl el 385 Lo Jady Al Jgall (b (a8
Apaiilly gadll Gajas Jal Ga Bdbal) Apia¥) c LG iy B Ay
Sagi Le aea At ola L;éuzsj ok Ay ey B3l g es alady)
Ahmad et al. 2022; Nasir, Huynh, and Tram 2019; Adedoyin ) 4.
.(et al. 2022; Rafique et a’I. 2020

At Bagn Omead B A gsal) Adeldy Lgde 1 pmla A sal) B30 aalud
(b Asinag Al ABNe a3 el Jal) (A UM 0 G il
dbd DA cpad 08 b AU clilagly Aagsal) Aeld Gl (Y
b oS JSdy dld aalug Al cilay il o jlall Gkl g Sbudl) AadlSa; da gsal
b oS IS abld Band) Clupalld (e SY Ml AU cliled) (e ciida
Aassadly g dbaliy)y elaal) Saiudl P e o BT 5 FLa eI qms
(Ahmad et al. 2022; Adedoyin et al. 2022) 4 Jasi L & il ORI

Ul iy Apaiaisal Baga) co ABDlaY of o2 ad okl Ja¥l B G

meum:mlsﬁup\wuusu.mm Asina e g Y dale
dorla g Al g Aslaal A’ ula.)ba\ ;\)A‘J dugma Slia ‘.UJS &Ll
Ghall Aalaiean 4335 352 pis e J.u Shg .y < d Md) u.w.‘.u PN
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L.L_GGE .013 277 .309%** 288% 273> 172 58
(-118) (-12) (-086) (-063) (-143) (-197) (-133)
L_FD —.132%* -.013 -1.155* -.006 -1.249 -.206* 1.534
(-066) (-065) (-691) (-06) (-968) (-114) (1.184)
L_FDI 017%* .012# .022 .245 021 ##= 2 .029*
(-007) (-007) (.016) (-218) (-006) (-393) (-017)
L_TI .016 -.019* .053 .035 -.003
(-025) (-01) (-213) (-049) (-032)
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(1.688)
Ir_L_GDPPC
Ir_L_GG
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Ir_fdi_hc
Ir_fd_ti
Ir_fdi_ti
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Observations 348
CDw p- 0.536
value
Hausman p- 0.1797

value

-0.7225238
(0.0000)

_.723*#*
(-12)
-.097
(119)
018*
(-01)
_.057*#*
(-02)
-4.004% "+
1.277)
1.061¢2*
(-387)

348
0.968

0.8157
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-0.6906232 -0.7123941
(0.0000)  (0.0000)
-.691%%%  —.712%%¢
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083 348
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-.457
(-361)
360 360
0.266 0.232
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(-187)

-0.7268866
(0.0000)
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-.216
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.044*#*
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-.285
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-2.421

(2.499)
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0.660
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-.04
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-0.8279818
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—.828#w#®

(-197)
-.509°
(-298)
1.5
(1.312)
112¢
(-057)
-2.969
(5.719)

-.267
(-247)

348
0.145

0.4324

-.432
(-281)

-0.419677

(0-002)

_‘42# -
(-133)
100.675
(94.962)
044
(-:072)
-.15
(-144)

-15.405
(13.867)

-24.715
(23.226)
348
0.117

0.8633

Standard errors are in parentheses *** p<.(1, ** p<.05, * p<.1. The p—values of both cross—

sectional dependence and Hausman tests are reported.
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L.L_GGE 224 %# .176** .242%# 335 3]1Erx - 261%* .342
(:088)  (.089)  (.096) (123)  (.095)  (.114) (:223)
L_FD -.143%* -.007 -1.498%* .028 -7 —-.294%* 5.496
(:064)  (.029)  (.737) (:081)  (.764)  (.148)  (5.735)
L_FDI .008 .014* .018 -.058 .02%# -.062 .041%**
(:009)  (.008)  (.013)  (.118)  (.01)  (.269) (:02)
LTI .009 .005 -.128 .055 -.012
(:026)  (.011) (:275)  (.045) (-045)
L_HC -1.12 1.69 3.004#** -.288 .836 -.531
(.856) (1.218) (1.005) (1.146) (1.107) (2.086)
L_GDPPC 4452
(-185)
L_GG -1.056
(-838)
fd_hc 1.872%%
(-821)
fdi_hc .043
(-159)
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fd_ti 051
(.168)
fdi_ti .013
(.049)
fd_gg -1.364
(1.32)
Observations 336 348 348 336 348 336 336
Pseudo R? .z .z .z .z .z z .z

CDw p-value  0.188 0.699 0.186 0.542 0.916 0.440 0.654
Hausman p—  0.9941 0.3098 0.7201 0.7351 0.9260 0.7483 0.1238

value

Standard errors are in parentheses *** p<.01, ** p<.05, * p<.1. The p—-values of
both cross—sectional dependence and Hausman tests are reported.
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Aaaa) ola) W-stat Zbar-stat 7 — bar tilde ABaanLal
L_FD—p L_GGE 2.2995  3.1831%# 2.6014%%= slall Al Agua AdNe
[ 0.0015] [ 0.0093] A Al o Aeadlaie
L_GGE —» L_FD 3.0202  4.9485%** 4.1389%+* LS sl G il
[0.0000] [ 0.0000]
L_FDI —» L_GGE 3.2220 2.1166** 1.5077 slayl Lalal A AbMe
[0.0343] [0.1316] i o Al
L_GGE —p L_FDI 2.1243  2.7540%** 2.2277%* clilady bl s
[0.0059] [0.0259 ] NOTTSCL IR g
L_TI —» L_GGE 2.2494  3.0605%** 2.4946%* sl Anlal L ABe
[0.0022 ] [0.0126] AN om el
L GEE—»L_TI 11.3924 2.93979%%* -0.1432 U clladly gl sl
[0.0033] [0.8861] LAY sl
L_HC —» L_GGE 3.4003  5.8796%%¢ 4.9497%%* slady) Al A ABde
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Note: p < (0.01, 0.05,0.10 indicate #**, ** and *, respectively. [ ]

Contain the p—value.

V¢

el Ao gy G 1 jlaal)



Yave ol AUl asadl gl g Cuabaadl alaall

() A Jsal P e ) il G ) gl B4 (8a) g
(*) s dsd
G el O D) il Jfia

Adlall ety

A
4

y
ARl / /
/ @l Jlal) (il

Ol 'y

G A qual

(el il

v
 Alengl) )
il Ly
Al
Lpdapall B3 g2
(Aagsall e ld)
Al A A —p St Laaf Aw ANe

Al Dad gy G 1 juaal)

Ve




va

B @55 sl A asmy L il g

s cilasLaaadl 31514 cilaLiicianl

dal e Adliia Lolatd) Ay Gl ge FUA) Jads dud sl Jia
Bl o U1 pey Gialle Lias gl 13 gral By .o (s dluad®l gl o Bildal
ial il g o Ay pal) Jad o i L Aallall Aaaall g s Sla o
Vo lia plaad s o §jbedll Aud) JUY) JE0 98 adi e gobaldl gal Jiae
Chagh M L FLAY AT LY Lgadina 39y dpd G g8 (e Alalal) dlagd Le Lsw
S g el el L) g Al Al il e Giland ) Al
A 2 3y A Al Jedl A U S e (o ) Jad) Gl gy o ol gl
el ial) lafia) s Adlal) dpalll) o Bpdlial) @ ABMa Lad Ml Lg_n‘..
dobiliy - g i) Jed ol g oSl sl U8 (DA Ge L) s
CUPLTIN Y N Pl a1 440 ale (e Ll 5N DA A Asa VY Al
= A il A o) 30 L3 ALY clud 2l e dud 2l ol
i (i) uﬁ\muémmumjms 2da Auda die jluwal)
A_ﬁLAS\ w\ JM‘QA M\J.ﬁ\ Cuaddiied 4&3 s_nl-ub.m Cma &ﬂ\ KT ‘_A bé.\.h.u DJ.A.\
el ‘J“J“ ey L;JSU Adlal) Apaiil e et sl Bl §gria (o aluall
s st A gAY alu il guse o Al Al i) dles slagf A8l
clilag) i Ao oY) (e Wb LA e il pdige o A gl Bajde il g
O 9 =il M) Ay g S das] G clilagl Jady o1 Addal @
Athal e clise aaf o cade) A o AY clad Al puse e ol
S L Jals 8 () R B gun alay Y Laa chald gy SY apas] U 02 g
aBy) s o juall Jal¥) g Jushal) Ja¥) B A8l pais B Al e
=l pailail are g akiall oY) JSlia o il U Gl (e el
A ) et 3} 5 e il o Jgeand) (A ety S5 il e (Slag
Cross—Sectional 4 all ahl il £ je—all shalal) 13 AU Jaad¥) zdgal
Al L gl 4y 4811y «<Auto-Regressive Distributed Lags (CS-ARDL)
Common  A4s jiial A da) jiall el il il Ao gana Jauu gin 3 g plaiiiad
(b Aarlalt ,—Alg «Correlated Effects Mean Group (CCE-MG)
adial) AEN Jaad e Al il LSRN Al jal) Craddiad (LA 3EE ) cilubid) AElua
.(Y+1Y) Dumitrescu and Hurlin ¢
déu.uh‘gm‘guuﬂﬁ.cdu i) JAY\‘_A‘L\Y o Ayl clags abg
s Wb el g dagsall Ateliy o ol gisal) ) 5 Atlal) dalll o
s Auginag Aago Ao dlla ) A all Joal o &k (adle dua b (i
it A gina gy dun g ABe dllin (o LaS U ang bl ad) lefia)




vy

YoYo g wu\dﬂ\cwM\Jw.\M\M\
ol Jeslill gl cb—nb FU iy ) salll g g el Jadl il 5 e S
sakay ¢ é‘ o Lal) J:ﬁ-lujﬁ 63“3%5‘&144.)&&& daiil) ta g il Jlal)
Ay L i ) alsa B (g ) L) ol ge Lgte ity Adlal) Aamill el
S 5—iray (bt Sl Al Ols ARl Al B ALda) ci e cliled) o oo Wb
523‘ JAY‘ @ Lu C—i\.\m alids ?{5 LAAJ\ ?w‘ Lﬁ M.ﬁ\ ub\s uhl.u.ﬂ UA‘;
Gy Lot AR o) Al 8 ASdal o 8 clilagd g A gsal ddeld pliialy
oo Aatlal) Al cha S oo ailaie olan¥) Al Adas ABNe @l o At Al
sl Agalaf A Adle llia (IS LFUL ity odai®Y) galll g sl Jlal
Bagtal) Ageldy (o glpisil NI g sdbial) (o) L] e dS O Aibaie
L g

e A ciladseall JUY) 383 oodef 5 gSiall clatl g ) Vs
tdalad cladl 8\\9.\‘ w&yd&%
sdilialasall gaily] dsnilly

ddnl) A AL Al Aali o3 algd jeal gy Al il e Bl
JMYM.\J:J\ Jeal u\‘fMLA-A‘d-IJH‘ § il &Y\Lﬁ;\ycw\)ﬂw
Claabad) il g o g ltM L L alaRY gt il b ad Uygh JUSIN) Y
HENR Gl i) Lgile Juaat ) Gag Al of ety 5 Gt g pyans
Agan) e e o JE L35 ALl Al a laa) B ardied el g
P \JM\MLH\@JMJJJMJMaJMJMUMMMuJSau\J
Al Jygai o Wb .Adnll Aglal) il oS Jaa Jail o) puiadl) by ol giSiY)
= g Las Gy Adldieaal) g o) uaadl) cilolivall gad dgh gall Ly ghalll g Cual)
St 5 Apabay) dpali) £ ol ilaind Adalgd) i olll 5 ol sBY ol cila ssad)
YVl chsgiual g laBy) gailly Aadipal Al Y e oSaa 3 Y )
2 Ayl clagSal) uiﬁ g St (gl teada B Al u—nualu A.uﬂﬁ Sl
Cilia od i<l J.A,Sug M Lagﬂ A*A@‘J\ JLAﬁ.u‘J\ S il e ililania u.uau @‘33
Ao il Aa g Ay A ad) Jeall 0085 o i LS LALLM ABpuiall g ¢l yladd)
gt Lebgadd Jdleal) el Ldiad) il Jal e tlgaliad ) cle g )
cleliall Jae Jadl Ab) Aijta Aediiall ciln of g3l 5 cilelival) a5 ity
At 5 Al ) sl adle Boals LuSe Al 1igas Adully § il cila olgisill g
S a A g S B gl SIS algl) el prialy Las L sKaY
sbte) b 3 Al (1 aglgel edl daial g dagliia piag gy of L)
Bl ahadiud BpliS Gt (A Claglgisil) o 58 il g o) piadl) cllia ol gisal
(s Aadldl ‘_.u;mss:.s\ Cra Uy Badatial) ddUaY) UA: Baaiaall cilya ol gisil) iy
D) ad A sl Jal b o) Jud ool o Vg Banaal) e A8l
‘rbuaac\u Cu‘ﬁé&mJU\ w@wﬁhjcﬁwuuﬁ‘




VA

B @55 sl A asmy L il g
O A glgls daal) g anteil) Uil ALal 3 gall Gamads Ay al) Jgal cile o
At i) 8 ) w) Laal o S pa o) QL Gl Jaias da)
s ¢y ALlS Ao pane S g 4 ) 3 ) gl 500 <l gl Saja8 DA (e el
e gfall o of g ¥ il g LY a0 IS pa Jaladll qual pall 3y s
dJAAJ (O odall Alaa g cculay pdal) gyl gl JLM\CD&AUAULMSU dy o)
B g G o) el (gl gall) (Gfaty (gl Lad Lo Vg cAuSlal

. N
: Jloc €l alolaigl ;i.u...-.n..

sy aald) Hasuﬁm ,m;ucu..dxawjm alaiay)

(5 i) ecainlly o5 VY 5 Agtaall i L) Al Jygaiy asas Agtlal ujus
Ay Ao ) 8 B AR il il il o) dlaal) (g buaBY) gall) (gail
alspdl Qi A a¥laal sda & daglul dpa gSal) clubad) PALuu‘g Ad 4.54.:.«.4
L@-IJ-L’H\J daad) Al dagujmw\ uhajy&.ﬁ\jum‘i\\gwﬁ
Qwﬁwjuu@wJAWuEMﬁﬁwmwhﬂ\Mm\e\ém/ub
a8 o) (3 Al B 0e LS o3 i Ataa il s g U e
b ) g £ i) AT cilin ol 1S gals Ak ) 5 Al Allal) i
Abalgl) cle g piall A AS Liiall cils il o bl d&‘z\@s:.usJ (gl 43U
aHA..utsJ_usm_uHﬂ ﬁsuuwcwﬂ..wumuumuss
b jalal) ol Jialg CM\MSJSJA\ S e Lgaand daia Al g duudlls
el i s Al a0 ak )l adiadl ADRIL quay s il 18
sdoalsdsizapll Silsal ..s.llq Agadll

¥ gl ¢ uilai ple g (ol .swmuswuu:.aém s34 iju.u..
u‘ila.d\ua_u l_nala.\s_\_\'la‘;\— gy ids ‘,J\ éjaﬂ\umafl.\.nd\)a
Al ol Gada 5585 A ol 038 o 3 T A Jidiyy . Siteead B cilipeatt
(o> 9 sisil ,tsm 5 gl Juadl Gl g sbbeall el Loy s Alal Ay
o il (bl i) o Alad) 4B, g0 (i S . Jilaia (Jad puall (ha Wb )
ut_u.u\ugs ol el Lt At o Alay cills Y G M (s (At
38 Caa ¢ Jilaia s < piiall oda J.uuupm‘guﬁua‘dh&@ Adday @ e
ﬁu@hﬂ\ﬁ\y?.‘&?&uﬁm‘uﬁw @uaﬁcl.u.\u\‘;\ajjudéy
Ajméﬁsyuwe&j‘uﬁﬂjdﬁ' MMM\J.\S\D.\A‘S&.\M
MM‘Jﬂgﬁ-‘Jﬂ Mﬁm.sjmcguhuﬁﬁﬁyem MJ.\H.As L aial) o
M\@u&)ﬂbé—)é@u‘ib—a@" dgl o3 ZIEE LYY LY VA4 a5 il
; / r ) ead) e

J—laia) ,ﬁm\‘ué@d..mss oA i s Jad ola) e
O Uaida A Al o3 (i i85 ccpd Y ‘-lﬁjs‘ s -Asymmetric effect




V4

Yave Jopl AUl asadl ¢ gl g uibaadl alaall
ol et i g pdleall ia¥) lafia) g Atlal) Apalil) B il el
by (3 LY aaal) dua u—ﬂ) A i g (B ) o Uw-fd) § d) Jlal
845 AEal) ujaﬂus.ucdl.\&g L@.adﬁhaj\ ubﬂ.ﬁ\ odd A 3 e lall)
=l b il (i Lt At g Aglay) @l il cls 1Y) L andy ol Y 1
(Adal e clla) il sl

aidal) ol ) B LENL i) (B (Saal) SEY G slad) e
Jebmad Y gliag o s oda of ey pdliad) ¥l jlaiad) g Atlal dnaslt
PRECAIV S CRELRY Addal c e uhhaa‘uh)&ﬁhtgiuﬁu\dﬁmw
L ey & el o3a als 1332 YIRS I P

299 b Loa 3iat) of b S eI Al s ola®l e
e (A S A gl Al o el Jysad) Jia) Alaadl Jal gad) flalasy)
il 1Y L 4l cale JSdy ABhaial) Jgag ‘uﬂ\ dall & Asdall o e bl
Kt ) « black swan 3 gy =y — uu.u Lo &igaa @ ?M.uu Jal gadl b.\A
Cuﬁwqu\uaMy el

S el il g L 1Y) Alla 8 il ) Aol Jal) sl @
(b Wb cdodl) e J.\S\ Jase Sadad M\J.ﬁ\ dlba ‘_A &u\g—u u\ ‘u.ﬁ-d‘ dbj}u
JPLRRVREN e e iy Caa ookl Aia Gl Jadial A jall el sl dlaia)
g il el e Alygha o b AL AALS @) gl of g

OSay el 68 La 1Y) Ala B s eadl Al Jad) ola) e
S g bl al) L) g Alall Asadil) i cldsiug of ALEL clud jal
i sie G At e i) o g ) Jal s gl
JelsUail) Lgia Ml Al clS pil) 48 aal clS il (6 gl o iy aladialy
Ala) A aitl) Al (e (m.m e clila) (add) f gdl) waﬁﬁ cilelial)
cg el JLal Gl g9 o gloisil) i) g el ial) Leiud) g




B @55 sl A asmy L il g

a.ub.ﬁ\éﬂ.n
(1) 5 g
L.nbﬁ\ <) e J}kﬂ

L_GGE LFD L_FDI

9 3.0 -4
199 1995 2000 2005 2010 2015 2020 1990 1995 2000 2005 2010 2015 2020 1990 1995 2000 2005 2010 2015 2020

— Rgeta —— Bahrain Egypt — Rgeta —— Bahrain Egyt — Hgeia —— Bahrain —— Egypt
—— Kt lofan s Morocco —— KAt e lofan  —m Morocco —— Kt lofan —— Morocco
—— Qatar —— Sl —— Sudan —— Oatar —— Sl —— Sudan —— Oatar —— Sl —— Sudan
—— Syiia Tunisa Yemen — Syiia Tunista Yemen —— Syiia Tunisa Yemen
LTl L_HC L.GG
10 12 6

35%
i\
|
g

0 0.0 6
199 1995 2000 2005 2010 2015 2020 1990 1995 2000 2005 2010 2015 2020 1990 1995 2000 2005 2010 2015 2020

— Hgera Bahrain Egypt — Hgera Bahrain Egypt — Ageria Bahrain e Egypt
e YWt e 07N s M OTOCCO e WAt e 0T8N s lOTOCCO e YWt e 07N s M OFOCCO
e Qo SaU e Sudan e Qo SaU e Sun e QB o SAU e Sudan
— Sy Tunisia Yemen — Syra Tunisia Yemen JR—Y Tunisia Yemen
L_GDPPC
]
Y e T ——
0 N
9
R
e T

6
199 1995 2000 2005 2010 2015 2020

Bahrain

—— Ageria Egyt

— Huwait lordan  ——— Morocco

o QatAr e AU e Sudan

—— Sy Turisia Yemen

ald s gy o 1 juaal)

A



A

Yave Jopl AUl asadl ¢ gl g uibaadl alaall
:dsul yall fiiolgs

Abid, Aysha, Usman Mehmood, Salman Tariq, and Zia Ul Haq. 2022. 'The
effect of technological innovation, FDI, and financial development on
CO2 emission: evidence from the G8 countries', Environmental
Science Pollution Research 1-9.

Adedoyin, Festus Fatai Festus Victor Bekun, Kayode Kolawole Eluwole, and
Samuel Adams. 2022. 'Modelling the Nexus between Financial
Development, FDI, and CO2 Emission: Does Institutional Quality
Matter?', Energies, 15: 7464.

Ahmad, Mahmood, Zahoor Ahmed, Xiyue Yang, Nazim Hussain, and Avik
Sinha. 2022. 'Financial development and environmental degradation:
do human capital and institutional quality make a difference?’,
Gondwana Research, 105: 299-310.

Ahmad, Mahmood, Ping Jiang, Abdul Majeed, and Muhammad Yousaf Raza.
2020. 'Does financial development and foreign direct investment
improve environmental quality? Evidence from belt and road
countries', Environmental Science and Pollution Research, 27:
23586-601.

Ahmad, Seemab, Dilawar Khan, and Roébert Magda. 2022. 'Assessing the
influence of financial inclusion on environmental degradation in the
ASEAN region through the panel PMG-ARDL approach’,
Sustainability, 14: 7058.

Ahmed, Zahoor, Solomon Prince Nathaniel, and Muhammad Shahbaz. 2021.
'The criticality of information and communication technology and
human capital in environmental sustainability: Evidence from Latin
American and Caribbean countries’', Journal of Cleaner Production,
286: 125529.

Ahn, Seung C., and Alex R. Horenstein. 2013. 'Eigenvalue ratio test for the
number of factors', Econometrica, 81: 1203-27.

Baloch, Muhammad Awais, Jianjun Zhang, Kashif Igbal, and Zeeshan Igbal.
2019. 'The effect of financial development on ecological footprint in
BRI countries: evidence from panel data estimation', Environmental
Science and Pollution Research, 26: 6199-208.

Baltagi, B. H. 2005. 'Econometric analysis of panel data’, 3rd Edition
England John Wiley and Sons.



B @55 sl A asmy L il g

Blomquist, Johan, and Joakim Westerlund. 2013. 'Testing slope homogeneity
in large panels with serial correlation ' Economics Letters, 121: 374-
78.

Chudik, Alexander, and M. Hashem Pesaran. 2015. 'Common correlated
effects estimation of heterogeneous dynamic panel data models with
weakly exogenous regressors’, Journal of Econometrics, 188: 393-
420.

Danish, Khan, Noheed Baloch, Muhammad Awais Saud, shah Fatima,
Tehreem. 2018. 'The effect of ICT on CO2 emissions in emerging
economies: does the level of income matters?', Environmental
Science and Pollution Research, 25: 22850-60.

Dumitrescu, Elena-Ilvona, and Christophe Hurlin. 2012. 'Testing for Granger
non-causality in heterogeneous panels', Economic modelling, 29:
1450-60.

Godil, Danish Igbal, Arshian Sharif, Hina Agha, and Kittisak Jermsittiparsert.
2020. 'The dynamic nonlinear influence of ICT, financial
development :and institutional quality on CO2 emission in Pakistan:
new insights from QARDL approach', Environmental Science and
Pollution Research, 27: 24190-200.

Hashem Pesaran, M., and Takashi Yamagata. 2008. 'Testing slope
homogeneity in large panels', Journal of Econometrics, 142: 50-93.

Hassan, Gazi M., and Mark J. Holmes. 2016. 'Do Remittances Facilitate a
Sustainable Current Account?', 39: 1834-53.

Hussain, Zahid, Bilal Mehmood, Muhammad Kaleem Khan, and Raymondo
Sandra Marcelline Tsimisaraka. 2022. 'Green growth, green
technology, and environmental health: evidence from high-GDP
countries', Frontiers in Public Health, 9: 816697.

IMF, financial development index, https://data.imf.orq/?sk=f8032e80-b36¢c-
43b1-ac26-493c5blcd33b&sid=1481126573525.

Islam, Mollah Aminul, Muhammad Asif Khan, Jdézsef Popp, Wlodzimierz
Sroka, and Judit Olah. 2020a. 'Financial development and foreign
direct investment—The moderating role of quality institutions’,
Sustainability, 12: 3556.

Jianguo, Du, Kishwar Ali, Faisal Alnori, and Sami Ullah. 2022. 'The nexus of
financial development, technological innovation, institutional quality,
and environmental quality: evidence from OECD economies',
Environmental Science Pollution Research.¥ . .—oA\ V4 Y4

AY



Yave ol AUl asadl gl g Cuabaadl alaall

Jingiao, Liu, Apichit Maneengam, Faiza Saleem, and Syed Shafqat Mukarram.
2022. 'Investigating the role of financial development and technology
innovation in climate change: evidence from emerging seven
countries', Economic research—Ekonomska istrazivanja, 35: 3940-
60.

Ju, Shuwen, Anselme Andriamahery, Md Qamruzzaman, and Sylvia Kor.
2023. 'Effects of financial development, FDI and good governance on
environmental degradation in the Arab nation: Dose technological
innovation matters?', Frontiers in Environmental Science :\\
Aedgdvi

Juodis, Artiiras, and Simon Reese. 2022. 'The Incidental Parameters Problem
in Testing for Remaining Cross-Section Correlation', Journal of
Business & Economic Statistics, 40: 1191-203.

Lopez, Luciano, and Sylvain Weber. 2017. 'Testing for Granger causality in
panel data', 7he Stata Journal, 17: 972-84.

Mukhtarov, Shahriyar, Shahriyar Aliyev, Jeyhun | Mikayilov, Altay Ismayilov,
and Anar Rzayev. 2021. 'The FDI-CO2 nexus from the sustainable
development perspective: the case of Azerbaijan’, /Infernational
Journal of Sustainable Development World Ecology, 28: 246-54.

Nasir, Muhammad Ali, Toan Luu Duc Huynh, and Huong Thi Xuan Tram.
2019. 'Role of financial development, economic growth & foreign
direct investment in driving climate change: A case of emerging
ASEAN', Journal of environmental management, 242: 131-41.

Onatski, Alexei. 2010. 'Determining the number of factors from empirical
distribution of eigenvalues ' The Review of Economics and Sftatistics,
92: 1004-16.

Ozturk, llhan, and Ali Acaravci. 2013. 'The long-run and causal analysis of
energy, growth, openness and financial development on carbon
emissions in Turkey', Energy Economics, 36: 262-67.

penn world Table, PWT 10.01 | Penn World Table | Groningen Growth and
Development Centre | University of Groningen (rug.nl).

Persyn, Damiaan, and Joakim. The STATA journal Westerlund. 2008. 'Error—
correction—based cointegration tests for panel data’, 8: 232-41.

Pesaran, M Hashem. 2004. 'General Diagnostic Tests for Cross Section
Dependence in Panels’, Discussion Paper No. 1240.

Pesaran (M Hashem. 2015. 'Testing weak cross—sectional dependence in
large panels’, Econometric reviews, 34: 1089-117.



B @55 sl A asmy L il g

Pesaran, M. Hashem. 2006. 'Estimation and inference in large heterogeneous
panels with a multifactor error structure’, Econometrica, 74: 967-
1012.

Pesaran, M. Hashem, and Ron Smith. 1995. ‘Estimating long-run
relationships from dynamic heterogeneous panels’, Journal of
Econometrics, 68: 79-113.

PESARAN, MH 2007. 'A simple panel unit root test in the presence of cross—
section dependence', Journal of Applied Econometrics, 22: 265-312.

Qamruzzaman, Md. 2023. 'An asymmetric nexus between clean energy, good
governance, education and inward FDI in China: Do environment and
technology matter? Evidence for chines provincial data’, Heliyon, 9.

Rafique Muhammad Zahid, Yafei Li, Abdul Razaque Larik, and Malepekola
Precious  Monaheng. 2020. 'The effects of FDI, technological
innovation, and financial development on CO 2 emissions: Evidence
from the BRICS countries', Environmental Science Pollution
Research, 27: 23899-913.

Shahbaz, Muhammad, Muhammad Ali Nasir, and David Roubaud. 2018.
'Environmental degradation in France: the effects of FDI, financial
development, and energy innovations', Energy Economics, 74: 843-
57.

Shao, Qinglong, Xiaoling Wang, Qian Zhou, and Laszl Balogh. 2019.
'Pollution haven hypothesis revisited: a comparison of the BRICS and
MINT countries based on VECM approach', Journal of Cleaner
Production, 227: 724-38.

Sharma, Rajesh, Avik Sinha, and Pradeep Kautish. 2021. 'Does renewable
energy consumption reduce ecological footprint? Evidence from eight
developing countries of Asia', Journal of Cleaner Production, 285:
124867.

Swamy, Paravastu A. V. B. 1970. 'Efficient inference in a random coefficient
regression model', Econometrica: Journal of the Econometric
Society: 311-23.

Villanthenkodath, Muhammed Ashiq, and Mantu Kumar Mahalik. 2022.
'Technological innovation and environmental quality nexus in India:
does inward remittance matter?', Journal of Public Affairs, 22:
e2291.

Wang, Yafei, Meng Liao, Yafei Wang, Lixiao Xu, and Arunima Malik. 2021.
'The impact of foreign direct investment on China's carbon emissions



Ao

Yave ol AUl asadl gl g Cuabaadl alaall
through energy intensity and emissions trading system’', Energy
Economics, 97: 105212.

Westerlund, Joakim. 2007. 'Testing for Error Correction in Panel Data’, 69:
709-48.

World bank, world development Indictors,
https://databank.worldbank.org/source/world—development-

indicators.
World bank, worldwide governance indicators,
https://www.worldbank.org/en/publication/worldwide—governance—

indicators/interactive—data—access.

Ziolo, Magdalena, Krzysztof Kluza, and Anna Spoz. 2019. ‘Impact of
Sustainable Financial and Economic Development on Greenhouse
Gas Emission in the Developed and Converging Economies’,
Energies, 12: 4514.



