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Although numerous factors influence the economic growth and
development of countries, globalization and energy consumption,
according to empirical evidence, also play a prominent role in
economies. Meanwhile, the consequences of environmental
degradation cannot be overlooked. In the present study, the impact
of uncertainty in globalization and energy consumption on CO,
emissions is investigated using a fuzzy regression model with
symmetric and asymmetric coefficients for the period 1990-2021.
Given the flexibility of the fuzzy regression model, the upper,
middle, and lower bounds for each variable under different
uncertainty conditions were optimally calculated using the particle
swarm optimization algorithm. The examination of the effects of
uncertainty bounds related to globalization and energy consumption
on CO, emissions reveals that as membership degrees increase from
0.1t0 0.9, CO, emissions initially rise up to a membership degree
of 0.4 and then follow a downward trend. This pattern holds true for
the middle and lower bounds as well. Thus, it can be inferred that
the impact of energy consumption uncertainty on CO, emissions
resembles an inverted U-shape. Notably, energy consumption has
contributed to increased CO, emissions more significantly than
globalization. Therefore, it can be concluded that the level of CO,
emissions in the country does not align with the pollution haven
hypothesis.



https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
https://orcid.org/0000-0000-0000-0000
mailto:rezaetesamii@math.uk.ac.ir
mailto:lashkarimostafa74@gmail.com
mailto:madadi@uk.ac.ir
mailto:mashinchi@uk.ac.ir
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VYT dmio I F¥ OF oslad I F 0593/ Saladl (8 3k Dlasioss (] 1Y

Cite this article: Etesami, Reza., Lashkari, Mostafa., Madadi, Mohsen., Ashraf Ganjouei, Reza., &
Mashinchi, Mashallah. (2023). Investigating the Effects of Globalization and Energy
Consumption on Carbon Dioxide Emissions in Iran: Application of the Particle Swarm
Optimization Algorithm in a Fuzzy Regression Model with Symmetric and Asymmetric
Coefficients. Journal of Economic Modeling Research, 14 (54), 36-72.

DOI: 0000000000000000000

© The Author(s). Publisher: Kharazmi University

DOI: 00000000000000000000000000
Journal of Economic Modeling Research, Vol, 14, No. 54, 2023, pp. 36-72.



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

Journal of Economic Modeling Research

Homepage: https://jemr.khu.ac.ir/

Print ISSN: 2228 - 6454
Online ISSN: 2538 - 4163

1Ol 30 (g 5 A 188 HF HLET (8591 B pan 9 (S Sle= JUT wyy
2l 30 b (3B Ogamw 55 S 50 D153 pl-d il (S ilwding i 1e1 3 9yl

Okl 9 O ylake

bz oo ke[ o g L 4l Loy [(S3Me ymmo |6 Kl it || solaie! Lo

Ot el Sele S aly dagd o8l ¢ 5 gunalS Ty by 0Kl (5 1S5 (5 smmbils
rezaetesamii@math.uk.ac.ir 4sLLl,

Ol el e oDl 5T o&ls (bl r‘,l;« 5 bt 0uSCsls (gl blu iy (§ 585 (g eiils

lashkarimostafa74@gmail.com G|,

madadi@uK.ac.ir 4Ll Ol 1 eole S le S jial g oKails ¢ 5 yonslS” 5 (5l 0aSitils 5Ll
Ol Ol (Olimar sl 5 Olmpms oK1 (3Ll 5 Sy s ko 0Kl 3Lzl 03,8 b Sksl ¢ gt 0ok 55
reza_ash@eco.usb.ac.ir i,

mashinchi@uK.ac.ir asbLl, ol »1 cole S cole S 2ol g o8l 5 5malS” 5 L5l Sl e3liul

oAs>  dlio Sl
A Wl cdizn fge bn ) 5287 (ladl anw g 5 by 53 53L5 Jolse 4z S Wl £gi
) e P g Malgd 4w 5 L 8 55 O 5 Sl Sler e Al

B Jole s 5 Lases oy A sladely SHLS s pl 3l sLaBl s
S8l (6551 O e 5 (Sl Sler Zaalad pide 36 Sl anlllan s
0533 81 0,lERel 5 O lie ul o b (636 0 g S5 Jke 6574, CO2
e g pd Oolbanil 4 a5 b oSl 0dd oy VPR Ve o)
3550 b ice 51K (sl ol 5w sie YL OIS i (636 Do 5
4{;,1,55,}51(.;,_uist;\,;u;wlg@uug,:&bsr,\;@jsﬁw,ﬁ
Colad oo 4 bgipe GLOIST B o) b e i D)
Cul 0T 51 S CO2 58 sl Ol 5 6551 e 5 il Sler
b E35 A Ly e g3 40N Dy pe Sla a3 Sl p S
@ s 5 4Bl 1 /P Sy gde a5 5 CO2 58 HLasl Ol e s
Ly ol b e 2als CO2 58 lasl Js5 Lsy &5 Oysmw

0L 015 oo cpl 3ol Bolo 35 mb 5 o g2 015 (gl (5,850

1odlHo & H6
VEY/ /N

towlpe b
AAEAZARVAR

T b

AL JRRVAR

HEEY e 3T
CG)LNGLP (Cnbod (..,\_c
HLasl o 5l O e

.CO> J.L?

JEL Gosdinb

R


mailto:rezaetesamii@math.uk.ac.ir
mailto:lashkarimostafa74@gmail.com
mailto:madadi@uk.ac.ir
mailto:reza_ash@eco.usb.ac.ir
mailto:mashinchi@uk.ac.ir
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

YY-TS dio AP ¥ BF oslad I F 0395 /(SaLal (6 ke Dilasices [] 74

SE 5Ll Ol 2 G551 o pan Lanlad pde (GIE 6 oo i 5 S Q20:C22
i1 1 CO2 Uil 0l e (5 2ty i 4 83 sler 4 ok (555
)};S)QCOZ )l?)u-:;‘ Q‘xﬂg};g}l:) Ql}:@}) u’.’.l)l g;.w‘ 03l>

L S IT S aly 45 3 ans

QOFY) L hlaae (6 S8 5 clilale ¢ edle €y (g 32eS 03,30t uimn (5300 tl ¢ soliazel 10Ukl
208 3,8 100 53 o S AeS T8 S8 LSl 655 O3 e 5 5l Sl ST o
(il Ol 55ial 5 O)lite al o b (538 O g S5 da 53 S5 pl3 3l (5 luaigs

DOI: 0000000000000000000000 VY-Y¢ «(OF) \F ¢ sslazs/

a5 © sl o &ils 1,5k



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

Folnop s T (63 3 UG » (855! B pan § S3lw Slgz BT cwsp

Aoio .Y
L gl bl Gl Ml 51 S 4 (6550 o e 531 5 O Sl el sWs s
s 55 B Al ol b ne 5 Jlo 53 5557 65 0156 4 Ol ool 0 oS Gy 5 s
4 &l ler (VY WO 5 le) Sl 03 87 2 055 415 OT (giie BT 1 (&
oo o il (Dladst 5 DY goamme )5 5 Sl b Sl ) saST il PR
3 ol 3 (630l dna 5 4 el pl 3l o Ll Oledbl jLasl 5 (o5l Sl o o 6,81 5
5 amme S alath plal Gtz p et ST Sl 035 WS s 5a8
Gl K ol ol 7 ol 0313 1531 1y S ) il Sl el sladigy 315 (gl
g ey ot 4 el Cand bl L by siS 5o |y aoeein s gol0L
50 Sl (T LS 5 T A8 b st ) o3 T la ity (gl Sler
b eosls ounly i s14dE a8 SLasl ams 55 5 (551 0 umn il 31 O gxis
Bl o e LOE pl bl oo ol 3l 35 (65,31 10 LOES eomenr il 3l 5 Cmior 5 28
o ot 53 oS 35 K 5 5 58 e w5l b (651 e 1 2 e3lizal 4 e
Ologw Y wlo Mb@&c@ﬁuﬁ)ﬁ@ﬁ@é%&‘dm&ujg)m‘
A5 M5B Oler 5o mle () S S L disls (65505 gV O e & 5 s st
Y- e P N L P Y V- W - IR . G o] = IS 3 GO PG |
456 5 b 1B Ml J8 5 Jem 0l Sl L (Y8 0L 5 T 58T
O3 pan 4 e Ll 5 00 45Tl g RIS WY &5 g Jom (sl 6551 5 S s

o e sl SN (g3lamdl anw g5 5 Os Sl b ol ol 358 slabdS sl Ll 5 o5

! Saleem
2 Zhang
3 Akadiri


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

YY-Y$ dmio dF-Y OF o lad I F 0395/ Soladl (ke Wiladss [ FY

225 6551 Cpan SRl Lol O (o 5 O Sler (IS 55b 4 dS a1k 5 g e
VP Y (s 5 ob) 555 o 0T 53 i 14IS a8 HLas] aomss

Ol 55 CO2 58 ety 65, o pan 5 (S5l g Saalad pute Ot s ol s
P 5§55 e 3 S5l Sler CoalS oo p g e 5 4 1l 5,8 a5l 5 gy 3550
Le (o5 5 G551 O e Cardy (e 25 g0 3y Jae S5 Dk 55 OT
Wb 53 3,8 o 3 e 200 OT 2 Gl Carlsd e IST 5 Ol 53 e
2olsbeel 35 o (B e (6551 3 e 5 Ol pl 53 S5 o o 5 alS sl oS0,
S 2 85 e 5 (Sl Sl sl e IS 1 (s e 6555 4 Ll i oyl o
ol 03 Sl S ol 5 Lis ol bS5 5 AST ST Ol nl 53 S s
(s 4 09> Ceand 53 ctadin I ey & sl S pl 4 lie ailele e &) Lol 5
J.x.o@,d,uf:.s.,gui,,pl.g.g-w,a)wlamwbﬁ;x}:;%g¢ym
] ol 451 LSJ;@)s:pqcﬁTw)J.bﬁdcjb
S (S Y
Ol 30 (8551 B yan Y-

55 & sladl Souls & sLamdl 53 (65, o e Ay 5 5 by o 3L 5 5 0S50 5 e
Sl ol Cead LS 5 5 (651 4,8 4 o L 4 3Ll (ol 2l o)L
5" 0) 3K ST bl s Shae y Ll 5o (65,51 O s 53 (0 566 0 11 5501 65 0
Ol ge @ Oloskes domun 53 V40 A Jlo s sy 5l i ola ol (2871 0l (Y VY (O, K0
(W 3 Cdlaze ol el 5 DS L s at s Olgr 5 5 BB 5 O3l b (65558
J.j#)‘_gljd;\).ﬁl.ﬁMT)J}(BJJHQ‘S‘QH\;&‘})#QOL@?JM‘ML&Q‘J&‘JW‘
4 b8 e 5 Olal 3 0lej CoddS b a4 (Saaly Wl ol b ool 0l a2l i
4 Sl Bl S it a3l s b S sl Kos (5550 e 3l eslizal L

Lo s FY 4 VAAs JLM)JM):‘\\j\éjjl&gighéﬁsyjaddfmwcdbdly

L Khan


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

FY O o5 a1 (60 3 HLSH (8551 B po § (S5 Silg BT ws g

Il 53 A3 V5l anks 58 Sheslimal (il 530 4 mie el ol il 4l 2alST Yo AA Jlu s
S8 5wl ralS CE o ae a5 Jbm 3 ik 558 55 YA Jle ys ds s BF 4 VAA
S35 3l e3lial 5 Ll YL Olomen U3 e S 53 L o el 03 0T o Kol b
OFY OLSes 5 6 yakan) Sl oS s
4 VA Jle 5o e 10 51 ol G551 Glols JST 50 pdididas (551 B e g
il Mg 4 siS oS das o Ol el cpl .Cnl asl 2alS Yo VA Jle 55 s ys 2 OA
g gy OIS wlo g1y oS (S p bl 5 I Gl B b 5l pddes
alio 53 T 52 b clacas 5 58 5 i e G113 0T Vs 51 (SS ol @l Gl
S5 el 5 S5 e g 55 a4 plis LS 5087 el ol bl Mol glaad L
ke ovﬁlsguﬁ.wlgw\wj:,)\.%w,s;%ﬁwu\duﬂfsw‘
A 5 3 Doy Jamn 51 il (5551 mlin 21T (Gl Bl Ll 1555 5 Ol 3 acks
125 Y pamn ¢l 51 2S5 Calitne Ghle 55 02lBl g 5 4 4 5 b ool e alU Ll
Sl ab oo a 55 S 5 a0t 755 Sl a5 B Joily 5538 cplolde
Comlis Sl do )3V osgue a5 5588 Ok 5 Jlad la K oDl 01l ayls pdibidow
LOT 1 0ly o & 5,405 33 6,503 $iuslS Sluls 5 OV guame s o LS5 1 528
Shealizal o0l Jlm 2,5 (VF Y O Sen 5 (g ke) 5,5 snlizul ) S g L 55 (g
LthC,:J\x.érw.@‘QE&\P\QL@?)JQQMW3J&C,§MJAJQw&u&y
T o & A wly (6551 S5 4 Dl 4 O)e sl 5 saladl 5 (sl
Sl 5 de il (6551 s 3550 53 sla LSS (GHGY) lasS gla 38 Last oYL

co.:ﬁjj.:))QTL{%J&#M}JJ%dj&)};cd_}lf\:.b)‘b)ﬁ)wwj

! Greenhouse gas


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VYT dmio FoY OF oylad I F 0398/ Goladl (bl iliioes [ FY

)JL&&‘QW}L&ucé‘}«uwju\.ﬁ@lsoﬂ.b‘ﬁw\ﬁ‘ ‘;‘ w‘@\.@;’-w\.&;
55550 2l 5 O Ok el Sl glacdlae s dal s conl S 4 0Ll S

Y L 518 cul Sl b § Lol &S e COy il

Avevnan

Yeveaas

Fovanas

Devenas

Fovvnns

Fevrras

Yovuaas b 3
Yoo e e e e i G TV S PRI P PRCEM

— o -5,

1990 1995 2000 2005 2010 2015 2020

WS iy W ojgyuee Ml dlys sy gle cogn Bos B b8
T(Yere—182e Jlo) Ofpl 38 (TES?) U5 (6551 ool i 2 315905

ot 3 Lm0 o B 3 (S5 51 Dy DI G1LY-Y
el Bl 153 ot ladle 53 HIk dne 5 g Camar Ay o 4 0151 55 6551 5 s
el K JIE5 5 58 s e e (Slast g 51011 5 03lizul 35 50 (5 5l odas idu
Gl 0l sl o 1 ST 5 GlallS a8 Hlaal il Sl jal opl o 4d o
(8551 S 2308t I dloor 51 plaaali s S Lame (5551 3 e hie DS 2alS
25 Sl s el Il 5 5L O ae Kb s 3 pdididnd 655 gl Sl eslial

23 by B sl Ju Sl eslitel (b 55 (655 6 s 53 (e (Gl 5l ol gty ‘c_u

1 Guo
2 Thermal Energy Storage
3 www.enerdata.net


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

FE O oy s a1 (63 3 HLSH (8591 B po § (S5 Slg BT ws g

Sl 4 il e conlidly g3 bl 53 (6551 el (8 by 53 Saailele a5 laOlezs L
51 eslizal (mmmen S LS IS a3 Lasl JhalS 5 b s pu (5 ume
Ll 5 o0 e e (Slag )3 5 (Sl 4 gagas JE 5 Joo Sl ool g 5 5 (S Sl (slag s
O pan $n b g WDl ) HUST 5 A8 0SS (6 g h oSG 5y Tgn ST 2alS
Sl 2l a0 15 o 5 S Jamma 1 Cbli Comnlo5ly3 p3 0 (AT 2153 5 Ik

st g s ol i STl ol bl (63LaBl dm 5 5 iy ool ale (65 51 o e
53 Al iy ) Lo s g stael O3 15 e (6550 5 TG o3lizl 5 koo (sla
oS 4 o2 Ol (oo 5 OT U 5 35,15 S5 Jaome s 535 53 g A5 (8551 2 e O
G daen g 55 s 5b 4 01l 53 (3 e (§5 51 S0 o1y Cod SleS 4 o
u‘l:“éLgLa&}w;l:wJéjjlc\;ag;\jtéli:cu;j)\med‘ﬁijé\l{.:)\f@ﬁﬁ;b’
b S 358 oo 53 CO2 Hlast Col hud Gl St g Ol gu b oo Lol 53] clizen
3 S35 O pan R (s ST o0 ESGST amnl ) Blus Lo s 1pa 5 OT S
S Baen 35 28l8 g 3 bl 6o 8 it 5 5 STl (5 bie 4 IS
o AT ) B o 5 65 e LS S (eSS 6l Ol 3
e (6550 5 TG oslitwl .l 4 5 J6 G,\J.idgiggjﬂ SLTLHEL Ol s .:)\.lf
23 0 S5 ¢l 2l 255 (0 T Jamme o i B3l et 03 5 (S5 51 e O e
e S A Ll e ol sl o s 3B 5 (KT S ST sl ok b 1 5
OF Y O 5 (5 ike) S ¢SS S Laes (6551 L3 e

S )t o BB 9 Ol Jle O FT1LY-Y
.JJ‘J Cw.i) Ja:m P L;a:n.@ CJ‘J:;T: ‘L;GL*:"‘ 3 LQJLA‘:;‘ °"\'f."\'f: ‘s'if. Q\}.p “ QM@LG}
sl b Ol 28 4y e 5 ST e i 1 L s O OB Sl L)

54 slagsld anw g« oLy g oler Glass 5 il Eebods ol ss LCO2


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

YY-Y$ dmio F-Y OF o lad I F 0398/ 6olad! (3o iladoss [ ¥

31 (ST b mlie o 55 4 e Sl (Sl 0 O jan gl 801 55 i
kglf)}bﬂ\{.(\\c'\'cd\)&wj\.géu\_w) Jj.fv@ qu.;lﬁ\ Q‘th;“‘ﬁgs"‘“’»j C}.Ju:,.ﬂfau'\-
e el @Bl Ol ) e Ly (glos 28 DI ST O Sl S oS Ol5 e

Crlytides 550 g ladia) o3 w iy lagosls JWSI 5SS Jisl e

58S g Lo 53 g 4 W15 n 0 5 19n (B3 T EalS liley 5 ST 2y ks
LS oSS

53 Ml oy 5aS 5 Lobjle L (o, 51 Wils oo Ol Madlo o, Ken @

@,eﬁbcu;M,\U6l4swféujtfdumw,'@u;\a;u}su@;

"’jf,

Lalar 1 sl atdls Ol ) G 3 James 5 3 site ST WLy e OB Sle

e 5 Jald Ll 5 g Lamn y Ml Sl Dl 3T 1 el ol @
L e a5 2 5100 5 ST (ST r
Ol Sy Jams it 50 W15 0 35 Slar smldl i 2 nddl s @
ool R i 5 Les GBI ok el dlar S Bl el
S amn (13 a5 5 a2l 1 (6 50 & e W15 o0 05 Sl (IS sb
0 1y oy ol STy e (g1 cmlie (6 a0l 4 L 5 553 O
3130 cagla o (YIS 657 s oS aendl O Sl (YY) 0L 5 ' 0L &
55 0T G 0 Sle 05 815 s & Jl pl b ol Sl g L jlonia ¢ maieie
}@suw@u;%&;wuﬂw@\ojmﬁ;&B,}L@M&uu)
(S 5 ool (ol ((s3Lal (5l (San Jogd L O Sler Slgmr ol 4

jin


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

PO O iy a1 (63 H LI (855! B pao § (S5 Slg= SUT cws g

4 ol o 3 ol Ll s o 25 Olgr ol v 3 iy plad 3 1 0p S ST (63 L
T e R . - Y P U P S PV L W%
oS 5 ana s Jm s sl saS 5s ol 4lIE Gl ezl b BIF 4 e O Sl
s S5 o558 gt i (YN 0S5 9) s a5 4l a5
Sl .ol s § o S5 T 5 g3lasdl Liy b deT 53 Ols bLs 15550 53 5 EKC LT
d@.ﬂt:5M>@;)uzsu,,:sjuwﬁ.d);,j;,ﬂopbu)lw,ﬂé\ﬁaucw
OT 5l dny 5558 00 305 T 55 L5131 L e S § Lo S5 T ¢ oo (gl 6l2aT oT s
SRl s Jaee S T T s (201551 b Cabae abas 51w 9035 ok (3 3m0 gy o]
4 AL o S S 4 el O me aome S 35S (it 48 ey pl L oo
ol &l aTys 51 e San S8 U b 6 gy lams (ST el S5 a0l

.(\v44 ML do.&\.bj:a)

Ot 1§ 51 HL 9 S5 51 Sy F-F
S & ol Gl Jl s Subay oalal e e iy s 4 (65 51 O3 ae
OT Caetl (G g5 2l 31 L. aS Ll s S 0T J2alS 53 S5 485 Ll 5 oo s dow
AR 53 6 Kt Al Wl or 555 e 2 Bpn 5 5 B S s el e ik
s plbad a5 ple 1 iy eslinel (Kos gpm S)iL iy [ (Sa)T
Gl b amlin 53 ol opl bsgdipe (S58T sy Sl 4 e il dey
(s 20l SIS G 2 a8 AU pdiddas Gl e Db aes
LT o sladiay S e (Il & oliws Gl Foslan sl 8 it a3
2 gl Il 4 e 3y s (65, 5 e il 31l (Y2 Yo Ol 5 JGL)
i D LS oy 5 gadBl D o Ll g bl el st e (S35

S S yiar (65 51 e il OT a5 (6l gl ile L5155 o 5 iyl TG (655

! Wang
2 Environmental Kuznets Curve


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VYT dmio I F-Y OF o lad I F 0398/ Goladl (sl iliioes [ FY

2ty JB b s et S0 5 phddes 65 e oK Olsiea o S
Sl g O3 sl 5L e cl 53 b Ml PS5 3 S sls ¢S5 48T sls,
4 e Ll g oo 8 plsyls e 05,28 KT 4 5L s 4y 4 &S ol %JT&))TC)’:
Sl ol ol tmen 5 oV 5 b R 085 o 3l ok ot ST s 5
@Jiisdﬁ:u)}bm. (L5 oo 03kl OT O 53ee 5 d Sl (615 a7 ol e 4&\}):.:}&
Gl g oslizul LB gyslr 5 AE Calibe Gk S 6l b oS Olge
3915 el s) (b O a8 i sd or e Bt ST 53 ok 4 g 6 0S5 S0l 5
W15 5L e sl Srlee 44T ale Sl S 05 sa e S 51 (6ol S n 5
Llg o 2T Slssmsn plu s la ale & lga 5 Il ol 5,8 o )5 e ol 5T o
Slsm) Ob o 53 i ol oMo b ot ST 0pl 55 (2§ £ 55 Sl S S
Sl sl ol ol 4 558 T ol 5 CohST aalS Lol il DT 050 abam
Sl A5 4 0l oS S sdn (55 e DIEE Ko Sl ae i 851 S
S 0S5 it (65516 Ol pea &S SUlgydn oS ol s Lo S 6Ll (IS
S 635 e et Eel il e 03 Sl 5 (T AT 5 Lol o358 o 88 i s
ST 5 I olse s o 3,8 O O3bee sl gl K Slape S olKin 548 Olie
P65 sl Gl SE Olie A5 ol ] 4 5 g0 425 S3lmig Bl 53 5 L e
Sty bn R 57 (6 s S Gblin 3 03 90 SISl syl ol om0 1 ¢S A I
s sboay &G iS5 O3lee 5 o ¢l 2 oMo sl St 2 sl (g 0 4 2
A el Ll 5 o 03bee 53 T sl o ez 635050 51 (S 2 53 LIS o 3T DT i
ol 3l Cpaman LS sl (65,55LiS 5 Sl eslizul (gl pwliel Lol i 50l OT CiS
b Bl IS Sles 4 5L 5 das 2ol 1) b s Slae Wl 0 O3lme 53 Slygun
50T 503530 &G Ssun (6550 K581 (sbsy 4 (IS sbay Jiles ool das ol 3

S (or oy


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

FAD iy 5 DT (63 H HLSH (8591 B po § (S5 Silg= SUT ws g

e S 3 ST 9 Ol Jle -0
(2 30bL dile s jlames NS e e ,5b o Slg olaBl 5 slamrl Conss
(ol Islss 53 Ok ol 4 S 15 ol Sl i 5 Sl (b S (il b
35 il gl Jlos 3 dal Slem b B 51 50 Ld s il Ll 5 5 1es CiS
@.w\au&a\ufu;uﬁwﬁ\o\,ﬂwujgg?&ufsu.%,y;m
Ay 5 5 e )l s ST o8l oS lodas Jole 93 (653 51 3Ll Slalllas
oS a g B el e Jewd Glal s s (a1 i eslan ) s (g5l
Sheslizal as ja Ol e 4 CO2,Lazl ol 531 .l ol O s AT 5 Jgb 55 G jlaes
Jo Gl Gl S5t 6 ol 5 5t gr 8 8 55 olual At 5 b o 5
231 08 WS O ae slezel (Jle Ol s 4 ¢ ot g5 ol s jlaes Sl (S
Sl e ge (San 4 das e Ll Lagys g 5 en (sls IS (Ol jgos laails o 5
Bloe o S (i et 4 s g s SIS e i 3 5 (6551 B e
o\,\.\fquﬂ»;@)t;Q;T)gslja\)gucu,U@&ﬁ;tuxﬁ:&\ﬂb&@}a
M 5 LS o B e (6345 551 45,8 Ll sl 5 (b g il Silg s
3ol mmen DS Sler LS oo 3505 S S laes 4 1) (2 ST AuSTlgn 5 LS (0oL
fmobt Lailgy 5 (S50 505 Ol e (050 5 dhaz Sl ckas n 5o 1) 55 g0l 05l (Sladi
2 A Jemily 6305 b s S amn (M8 s sl Janlly g3 5 Dl ol 1
5 3lasl Ol K 51 sl Jl 5 Olg ol Jl 55 il S jlasms (55100
S GLS 4 0l Gl 8 Lo (S mr ol 5 265 5 45T 5L S 4 e e
S 1y 355 SN 5 A e sl |y el lasl el cdias o ok 1) L5k sla S
ol (3Ll Dok 5l (ol 4 e ol Slemr S Slames das oo Al liSey
53 b ol bl sl s Ay a4 meie g3l Sl pl 1y s Sog F 4 Sely 5 ol
3l Jolutom ¢ Ml S8 (San e (slonkis) o e 5 2Ll OB Sler sl
03,8 &G 5 1y (s samen OIS 3500 55 (683 4 3 m AAe (65lond SNl 5 it 5


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VY-8 dxio AP DOF o lod I F 0398 /(SLaidl (8 hudiro Dlinizs (] F4

Gl Laaly Jole a glodnl 5 sb a a8 Cul g sulim 0T 3 S O3 Slgr Ol
Slatins 53 048 Slex (0S5 5 S 05 ST Sl o Ly Sl s (sbs slasla!
0581 il 03,8 slowl 1y SBelan 1 gdudar o)) 8 (S 5 5 Sl ¢ Jlo dle Cnlibes
G375k Sl Il s i (ol g5 4 0500 7S S Olgr o oo B sgie
2 "0as Sl PMasl s i e BT 35 2ol 5 (Ml gl s Sleds 5 YIS
(8 e 3 b 1 Glem Ay 4 e oS 3503 0L a5k 3l (b plesl 4 il Jl
b e Medl o Jsls e
1S Al V-

63 Ll ded gl St 3 juze b DIy w OFF) O 5 Jabl>
S oslizal LAYFFAYAA Sl o3l sbs osls 51y skate ol (gl il axstls 5 01l 53 op S A4Sl
e Sl OT 51 (ST anfllas ol 5 Jols (gl 4l .ol 0 oslizul ARDL il
S Rl L sk 4 ol p S ST (6 Ll ) Falize S b sla s e
& oS Sl Ol n i s b S8 oy S S Gl s St 3 U3 s
O s s (0 QLS B el ply (E3L dal g (51530 dpy 2 VA 5 /FY /00 slae 5 5
S 5315 01l 53 S LS (6 5 5Ll 5 TS Lamme (595 e ST o 2t S8
W5l 8 s sl ad ) 3 e s oS

ST 08 Sl 151 pale o Ol gely g3 03 OF+Y) 0L 5 (S5
oslizal b i g5 cplididls Oly (4 53 (gl 5 6 aw slal  ASTT L O ! 53 S jama
Sl 2L S rimen 3313 5 (0 G384 b (st 4t (ol 5 (Plot oLl iy a |
s Sl ok LS5 b 5 olain | (s30asl Aoy s 1 457 sl 0 03l KOF (650
Sl slal 51K S 4l gy ol G565 Gles < 55 Dl bl 1K

@ r)‘y Cpeoma J..J-':L qu.’;n S uga.& &zﬁ o ) Lg\.h Ov\.;i‘yT )L.f;.ﬁl » gT Lg‘)a—‘ ERSE™

L KOF Globalization Index


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

B0 O gy 183 35 HUE1 9 (6351 D g0 9 Silw Slaz JUT qwsy

L gy aib ¢SO KOF (g5l Sler el j3 G565 Slles o5 95 45 Sl S5

el ol B me (Y1) OLKen 5 5 5l Lo 55 457 o

an 5 e 3Ll Li ) (s Slgr O 31 Ol sl aagn 53 (VFY) O 5 Wgdams
01l 5328 53 1bls Oly (1S 8o 85 oo 5 4 525) Ol 3 omlibp s 5135 » JUo
Ao 1 g oolial o g sl ol 487 Sl il (6551 b b b 5 (5551 STl s
ol 3l UL gl Sl LT Ll b (SOb Etlges sllasl .ol o (65 31 Comny5b
6@@@@,;@@,@;\L;Wouuu\,ggﬁ,jijf&u)olfw.g,:é\ﬁ&s
b 2 655 s OB W 5 (61 e s ke 5 e sla S le ot (S
o5l pde 5 Y Oleily b 55w hlos Slayly gl (S a8 Slaiss glosl (oml (655!
S 53 Ll o ol DLy b 5538 flus Slssls sl YU (S8 G b g 3503
Bl b ol s S, 5 S5 B e
3 G5 o o bl o O Sle i Olsel a5 (0FY) G dls 5 sl
2ol 5 e ST ol 5 lersl (golaml Db g 457 sl Ol (gslaml As,
5 Caie S elaaml 5 onlaml Ous Sl 457 das o QLS ot 8 Jde 5 L )ls (65 51 o e
Odd Glgz Hodome Glajle imen Wjls (ool Wby i S el OUS Sl
alaily K S 53 Ll 551 5 pan pr Slolae 5 i ST gl 5 oozl (3Ll
OLs Sler 53,13 395 (6551 O3 b solozr 5 (63Lal O Sl o o sSeme S5 U
Odd Slgr oS 558 0 odalive ol posdle 34l (6551 o sy iin 51 OT gdome 5 b
Ods Slg Jlie 55 .S e 2 1y (6551 o e b S o oo |y (galeaml Ay slaz>]
o anw g b s laslasl )o 1, 6551 O e o3l i) S50 pubw 5 (oloz]
Gsim i s Lame G0N s 156 5 OS Slem oy 4 ((VF 1) DL 5 Sh 955

Ja..?r.ajf&.:é}i}w.:LL}")\6)‘};:45@‘@\)}?#45&»)\0&&54@A&‘Jﬁf&;


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

YY-Y$ dmio F-Y OF oylad I F 0395/ Soladl (ke Wiladss [ 0Y

G (Bl L)l 5l Sl (o5 31 (g @ s 1) S5 dame o 2 OLIL S S
Al r e (6 B s L, 5l LB js &S das o

sy Lo g 35 5 (6550 0 e (S5l Sl (o 4 cO0F00) 0L 5 (2555
o,,\i‘ou@%5,\3313ou,wlgﬁ‘é;ﬁplﬁgijjldgﬁam};z:g\ﬁi,;
(ool Sl 968 o0 G dame Ly S il 3l Colonlial diy Sl 310 fals 4 a5
el LI Ol s

L) 528N 53 G Jaes 1) Sl dme 5 5 OS Sle S51(11A9) 01,0 5 Oles
@L:.S Aisls 8 Q}AJT;)}»YW‘?U\‘\Aw)):):\dﬁ}l{l} laesls S, Lla) B, 8 S
H b ann g bl s)ls G § laee CtS 5 ke JI O g oS sl QLIS gy o
) ERGIUES I "SR 2] S Y P9

el (5Lasl) 48 aw sl 3T s lien Olsiel in gt 55 (1¥4) o pylust 5 diglst
rzils Oly (KOF jas s 1 oslizal L 0l sl 53 G § Jams oo pi 2 08 Slgr (oo 5
P ool 9 @olasl sl Al Sl & 4w sbal 5 a8 das o Ol g ol @\:3
OB s 4 0us Gler elemrl dn Lol 55 oo S s Jams g A 1530 Ll S
(b 0Ll 53§ Jamn g 3 2l Lol e Jams g 5 s Sl 3 e sl (BT
Lgl.ujjl:.wa)'\L;.uojeélﬁco\)\f@yﬂc\f»;@:Lg,’.&.;m.:ﬁ@w)ﬁ:)}ao)}s
SSIFS S Sl Ll Y sle S b s baslg sl b 508 Sl 0T
S Lo Vo (S JT Sks L mlis 0587 s 5udome 5 STl s )3 oo Sy o 3ol ST, sl

..ujJSI»pgﬂj@us)\%gﬁ@%qu)dﬁ»&uwgu

! Tabular Data


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

OF O eoip s 1 (83 35 HUEH 9 (6351 D g0 9 Silw Slgz JUT qwsy

B Al Y-

GE e e 0531 Sl oslazal ¢ 3lasl iy 5T (gl arlan 53 (Y+Y0) O, Kan 5 Ol
Jlo 51 S 55 (CO2) (87 anSTss Sl 1) gileiler s FDD (o)l i
sdalie (ARDL) & 855 55 o5 b by 3Bl b kS o gy 1 Y2 VY VAV
el 4 S 53 551 O3 5 s SIS A 3 ks ) GBS Ll ok
w53 gl SIS gla 8 il S o ¢SS (6551 L9 pean 5 s LAl b A 5 gdes s )
She)s VBl (ose 5o b e (1 Dde ol ST 55 e ys VAL 5 VAY Ol
33 S sl Ao ys /¥ 5 do s 0/ umfu_@u@\@?,@)uﬁm@\f@ﬂ
S i S oy g llae 5B e Daol ST 53 oy /) 5 Ao s /YA 5 kel
3yl
Gib 3 S Ll s iy e sla (651 8T e (T YF) O 5T oSl
3 gt SIS U5l Sl (il dike S adlllae pl ckaly ol 53 Az 5 O Sl
losls AST o eslinal 0us Sler Gy b 51 S LSl pdibdas e (6551 s 8
Gl ax 514 sls Olis andlas opl glaasl .ol Yo¥+ b 144 Jlo 51 andlas oyl
A oS sl e s pites bl (il Sl 035 b st 5 BB STl
)L::.;\ﬁd,\;@”jr:a;.wg,;u,;;u@,uﬁmé,\;\fquﬁ‘duw\p.%t.&f@
4 313 O ptens b s 3,10 Gols ome ,5b Sl 03 3L &S J 3 aayls o S
bossls on S sl e 8 (o sl e (OIS e G b 1 et sla (555
Sls S ol st BE Dol Dap 5L Gk Sl pdiddes sl 551 Wl !
VU HLasl b slas ks Soplad B S s guomn ) Soplond iy oS L on G 555 OISl

Las ‘J.:».GK ‘)

! Raihan
2 Justice


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VYT dmio I FoY OF o lad I F 0398/ Goladl (sl iliios [ O

5y Ldag gl (6550 cgnlaml Oud Sl gy p 4 (YY) 0L 5 ' 58 5 0l
O Sl B0 (o p I 4 G ol a1y 5eb 5 e (slay 5287 50 CO2 el
Sl L 4 56 glsesls jleslinal LCO2 Hlizl , (REC) ,dbuss 6551 s e sEG
¢SS 2 CO2 Hlisl 4w EG &8 S o 155 andllas ol (sl YAYY G Yo vt cladle
O S 5 S B 5l addlae 1355 s CO2 sl j2als 4 e REC &7 Jls 5508 e
EG & was (0 0l gl S oo o3lizul s 0313 Judows 5 4 125 g1 (B3l 51 e b Lo ol
bl sle Slab o 2531 ST o0 ¢SS CO2Z il 1531 b ol jes (3Ll i
oslizal sl 8l as aeia 0358 oo Culda Madl s Sl s FDI v 5 LIt &8 00 snis
w8 oo Cale (ST Sty 3 5l el pl 55 0 CO2 Slasl s sla (5551 5]
Flnd Jamalan Sl he b glay5iS Caw 4 Y SV L A5 das e 0Lt o
S a8

ol 5 plaxl (alasl Ol Slgr Ol 31 Cod aasy 53 (YY) 0L K 57
osb & S5 Jamma 08 Sle 1T o8 il 0Ly (Madl o dal p3 10§ Lams oS
5 e Sl g Il s elal (ool D G b ST s 16 5 i
LS s cpl a5 o sl ool S 55 50T 5158 (ST (0l 3l b e 5 s
5 6 45 5 Atn Ml s (13 28 5 5b 4 S5 s Jileas 1 (5 )kons o7 as o
S e bl b S e s 4 Al b 0l ay 5a8T o Sales
0Ls Sl s o) b Olgte Cou tagn 5o (VYY) 0K 5w, P JLIL
S35 4 o3 DL o gl dzils Ol B, 5 655 0 sl ssebs slaslal 5y
SRl 1y amel § laan o (o S lesl el L (SN ESS lasssT s s (slas
GRIF 3 S R DL L) e G la 4y 8 O Sl (Jl- L ks

oS ol g pdbdas sla il slaa (6551 o @b as Cule (opl po e s e

'Shodrokova
2Le
3 Balsalobre-Lorente


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

OF O eocp s 1 (83 35 HUEH 9 (63551 D g0 9 Sl Slaz JUT gy

S p sl er (551 Gus o 3L ol s (6551 O e (Sla, 35S a5 3403 342
03 S eslinul S (S sl (gl & o 4 O e (6 e 5 e LS sla 4y 8 IS
352 Oliloanal DU 53 I8 g plonil (512 O,1& b S5 o Jis 4 o s ol (g

CiS p 0dd Sler 5 Jb o LB Olge b asn s (1) 0K 5 'K
a5l & 3T 5,8 5 alaygls glacdss 457 das o Ol andllae ol Lizdls Ol Cons ) daes
&yu:;z,};‘;puuﬁ;\i,ga?adjjs\cu@jjé\ﬁwu‘_gu@p&\ﬁ\,wj
My galasl anw 5 S 5 0,8 ST (3 5Lzl 2ol 4 oS Lisls L E W5 s s
S eSS

Sl 5 DDl (55 (ealasl ddy 1 Olse b (hag 53 (VYY) 0K 5" ol
Azils Ol glel Citte glay 5257 (gl e (osmoly o daoms ST 4 olans 53 OUS
Glagsls 5 Jsbs 2l W (Cumenr 56 ) 6l STIRPAT Jue 3l anlllas oy
Soold &8 s e Ol bl 63,5 oslatul Jasesls ) i85S o Ol
ool T laslaml )5 o gas a4 o)ls age 2B SU5ST by als s Sl
oiske sl SNl slace ks Lide 55 (6,0 5l b 01Kl & das o OLES anlllas
.-X.:SOJLZLLA&‘}A);.JTCJ‘M\{

s sl Al 5 s 3Ll 0 Sle Olsie b (s 53 (VYY) 0K 57015
oA g anllas ol 5o el S5 B, sler 4 e sl Cgar 53 S oS Adls Oy e
Jbm e 03 5 ol 5l aen 40 2 5l 31 g s 35 & ipen S e ST B
e 2l s ST ) o DL fob 5 Jo b 5,8 s 32 51 Sl el 2 5

1 Zhang
2 Saleem
8 Zhang


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

YY-Y$5 dmio F-Y OF o lad I F 0398/ 6oladl (3o ilados [1 00

5 Pl (ool 0Ad Sler A o) Ol b g 5o (1010 ' (aST Caaga
o andlas ol s iesls Ol (CEEC? (glay 4587 51 (gl g 1§ ooy ol
2l (B85 655 e sl 03 ey bame (ST 0 Sler e slal U
oo ) Jas S IT ol Cel elemr| 5 (g3Lasl s Slgm il 48 das e OLE
35 0 oy ame (Fo T alS Sl b 03 e 131 ST Jl o 005

ralaml Wiy 5 Il drw s Ol Sle ) Olse b o 5o (Y ) Ol 57 s
o dlan ol Coda timils Oly (5 lo 5 3Ll &5 (Jases S (ol Sl s
@w.wtg,a,@sf@w\,;w;@jaﬁﬂou@?@w;u
@w,‘@j;ﬂd‘;ﬁ\pl;;pdpu;?l)@mwud;%uzi\}é!64;:;@0\:“5
35 0 o ame (ST alS Sl b 03 e 131 ST Jl o 005

o e g gobaml falge (0l Slex LSU Olse b e 5o (Y1) 0K 5 Mol
Sl Calibes slul 56 )y p andllas pl s tizils 0L (0SS 53 CO2 Hlasl (o551
Ju,\;ls,m@ow@u.@\_;,z,é;fégblﬁw,'@jaﬂﬁou
il 48T Il 30355 o o lamme ST 15l Eol olar 5 gl Os e
b o Doy e (3 JT Al Sl b 005 e

S a i dasMe a5y shailen i oy p (godaie ol 5 51 Sllas ise opl s
53 58 5Ll e ol g Eomy 0 il bl 51 gy 2 3538 £ g 50 0 4 5 b Slalllas |
5 S 86 O £ Jde S Sl 0T Cods Sl andllas 5o Lol ol aists p o S ST
a5 555 S A8 63 58 Ll g ol ge el pde 36 s 55 OT kS
gﬂ_.‘a;C.x;);‘\:w,ﬁjéggﬂjjl@uoﬂf)d,ujmwuwmx@\sg\}ﬂ;\.gﬁf

5838 Osmm 55 Jde sla Jlow 53 ol ST a5 58 Sl S e (sla e

! Mehmet Akif

2 Central and Eastern European Countries
% Sethi

4 Khan


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

0F O eogp s 1 (83 35 HUEH 9 (6351 D g0 9 Silw Slaz JUT qwsy

B+ /) S oo 53 51 ealial b ool o oslind (656 Slgy 5 55 0 olu e 4255 pogie
4 Sl 1S ST (55 58 Ll e Jalse 55 Coalad e (I ediasolis oS 4/
3 Sl Sl Gl b atls S A4S (65 58 Slasl , Ca s Sl sl Al
g N | N T SN RESIN U
ol aalllan (sls (65T 5 51 oS il (S 18T (53 58 5Ll p s Julpe 1S 5T

RGO PR A r\:u‘ .]a.JJA CJ\:JUG.AJLLAJJ)CM»\

o9y w9 f
Jw o N-¥

551 O e Sl Sler aaly 7 Olate 5 (ool addllas Sl (6 4 ol andlae
o pan Sl skl 2B iles ST pa) g5 Sl AT 55 Slp S dames S
(V) dsles cZys0 4 45 3,8 oo a5 53 Sy lomme o 50 55 1) 048 Sile 5 (551
Dah poesls Gl
CO,=f (GDP, EU, Gl) )
S5 o pae Ll EU 0as e Gl gl wia, Kby GDP G bl s
ESSL 5 0l pl 655 0 ESSL la ol 158 e (gla e 40 b g je (Glaosls dllis ol 53 .ol
RCI e G - S WG S WY SRYCIRY L S P B JRPRCION U KX g P
e B 5 5l ke LT (sls (S35 035 015 6l (oSoms o 1ESdIS 0 5o £
S e ilisls O3 a5 (Smmen 355 35 e b 039 Jlo 5 s Ol 4 23
S 1) SIS 0 g 85 o s a5 3 ) 51K pp o S tizs Lo b
3 > 4 Ol 5 (god lsn (B0 53 b 5 Sl JSKn a5 3 ol a5 3150 it 53 ST s
Sl gla & slas muTﬁ‘W&_q)wgomw,;@\&@.g;um\w
O S5t 51 IS Ssb 4 sl IS 351 s e Sl eslizal 53 SSG Sl 5 st

b 0303 3luxs = ) Lo g dal g sulS a\f,fji)' Lol iy bl syls 6oLy las )8 SwNS”

! Rafindadi & Usman


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VYT dmio FoY OF o lad I F 0398/ 6oladl (sl iliios [ OY

Jits (sla e Bl sl 0 50t YlSS (5 e )55 1 Lallas Y sl ST Slutalie
Sl o SLS 5 -0 bl axdls 3 s el €SO L LI s plegl Pl g w5
S OT bbb a5 5 DS O g S5 (s B3, 8 Jml 3 i 53 bl Syl
o b G3b sl SISl 55 6 L S e oS (508 Do S Sl sl ol IS
S 31 A A1) (6 2 gl a3l 1 e 31 e 503 TS n cdns n 4,1 05
et e &S (633)5 Slaite 3 5 A 1) 4 ST s O S5 55 K
1 Sen polis 5 (sl 3L (638 05 85 8 Mo 53 0238 on wilons s 5 ke 6l
Dyh (op pahe Co b mU g p3le ol mEF L) (o eSS (e A e sl
(s b)) 3513 sy e wws aw (56 b O S5 dslee & S5l sl S sk
(rag

Sl (35 05 55 sls Jute =)

Sl o 0 7108 s B 5 gl duto =Y

S0l oy (e e B 5 (sl Joba ¥

dslas o gl (e cpl ol 0 oslizal (536 Sl O g S5 Jubo 1 andllas ol 53

3l G 4 Oy 81 35T (o s 4 035 (36 Olge 03,57 Pt b1y (G 5
;l,\;\d:iué\ﬁsgg,z”cl,:&iw@}:p.;ﬁ;)}Tj%d.ueii,\ip‘_ﬁ}mﬂ
b Wlwe &G 3B 5 1) (636 Osaw S5 Ol o0 el e oy g 4 0358 oo 03liul (36
23 OLKea 5 UL L 5 5L sl (636 O g S5 sla Ja 3,8 g3 asmiie sla )l
055 636 Oljme 05,5 4aS L 1) Ogem S5 dslan o 20 b Jibo ol .5 S 1,1 (VAAY) L
olas 556 Sl b Ly pie w5 Slgs JS §pame 03,5 S LK ool das (0
gtj.,on,g5@13,\,@&16;&0}:“;,L;ud,uj\g{g.;};@&amwf,
b s S 5 dhe IS Do ol (53,8 (o) odalin s 5 5 (5 a0 5 Anes (550


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

OA D oo M1 (83 35 HUEH 9 (6351 D g0 9 Sl Slaz JUT qwsy

Y=1(xA)=A¢ +A;x; +Ax; + - + Apx, )
sl e X = (X1, X2, o Xp) ‘wléjt;@jﬁu)up\gw\}ﬁ;u?ﬂp&
ol 656 slel 1 as goma &G A = {Ag, Ay, o ApY 5 63555 55 Mool b fites
srse (V1 %1), V2, %2) o) (U Xin) Sose & Jponn sla o315 51 (sl 40 same
bl (1) Joe o W55 ol ol 68 4, Ag, Ay, v, Ay 656 Gl byl o
adllas oo 2T (g aalsl 5 Bl s 1) B350 op e el o555 b las
U:o,uuujo,u.uL;,-u;_i\,,:gol,sru;;udju%ﬁ,ﬁ\w\ktfu,@u

D pesls
GV Cwly g o BL FF 50 O3 dug 30 O3 P33l i 5981 8 )yl ¥-F

Il il gy o s (g 5luatgy laems ) S 51 g s &5 (6,83 (slag 5 S

s 03,8 y4b 4 uv;mf\u ol dileds b b sladnl 5 L alie glaods! 5 JolSS
D5 eslizal 3y S0 odomy Jilaw Wi (b o eyl oS (s 5ludigy il
‘.;wa\ 4 015 on Copme SIS sl s SN abor 1L (0K 5 sabazel) S s
&V S (Aol IS5 o, S (PSOY) w13 plosl @5l aigr o) S e
aua;\N\{G:T,KJZJ;@uﬁ,ﬁla\.J;o,u\...)aax{a#@uﬁ,,is\@..&:
2SI (3Lt Plae Jom 3 (slos 5 ol r ctbinn Jilon 55 Jloel kB 5 5
J5 4 5 Sl o el T 5 e ()81 (slap, 831 51 (S 0156 4 PSO
ol 3,8 s 18 eslinal 3558 files 5l (ol 53 Siluaigr 53 YU UG 5 1l (Sl
Wl (g e 51 S o S L I 4 (Dy5 s 818, el p-’w;g‘

ol Sl polie o e 55,5 Sildigs 1) 656 Sy 5 o Sligy 015 2 PSO Sleslizal &

! Particle swarm optimization algorithm


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VY-8 dxio AP DOF o lod I F 0398 /(SLaidl (8 hudiro Dlinizs (] 04

g’;ﬁﬂl)}%é%ﬂbw%j)gbfQJ}PQ&\}@&)}Q‘J‘b;‘»‘.ﬁb\.ﬁﬂbb’
.(\m‘Ql,&‘.ﬁj‘g\;\ﬁ),@e;%\,L;;uv;“,w;;w,ﬁmzz\)@u
Ol Il (Sl gy o &ﬁ)gﬁ" Y-¥

5o r s (F) alal ) L Gillas Coda w5 ozl )

Z = sto + 22';:1(5} 2]";1 x]'i) (Yl)
b}.&60wbr-ﬁ(?)éb)bbé;b@\)W@L@\J&%JJ}Tﬁ&‘j—V
) B n n )

(1-h)sg+ (1 —h) > (sexj) +ap+ ) (SoXji) =+Y;
i=1 i=1
D gh op dloes () dlaly b il i Cos S Sl 2557 2 6l Y
(1-h)sg+(1—h) Z(Soxji) —ap — Z(Soxji) 2V ®)
i=1 i=1

44> Ls‘jf \J.'b‘ 6)\#4..:.«44.1:*«.6)355 %,wab L;t.ga_:)ai ;bﬁ Ml:ua L;\,:—T'
oS 2037 2 5 ey PSO o, 83 Sl eslisul L= /Y &y e

fC(K) =ag+axy + -+ a,x, (2]
(x) = sh + shay +
+ skx,

R(x) = s& + sfxy + -+ sBx,

D5 (P )

! Pradhan


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

Fo O wgn s dd 183 35 HUEN 9 (6351 D a0 9 Silw Slaz BT qwyy

OIBb (SHB ol po b diuw o i 9901 F-F
355 (o drloes (V) aaly b Gollan 1) Oouta 5 Tutzyf =
Z =m(s¢+sg) + Xical(s6 + s6) Xt x0)] V)
d‘)))}.ﬁauﬂwbu(/\)‘&bbb&l.hﬁb@bw" J‘:;‘C““")Lgt'é‘.’,:)}""ﬁ&‘ﬁ_*
Ll SasS ok
" S W
(1 -h)Koss+ (1 —h) ) (Kisixi) —ao— ) (@X;i) =+
Y

Syd gl (1) daly b ilbae 1) G oo A3 e sligy 3557 5 6

(1-h)Kesg+ (1 —h) Z(Kisiiji) —ag— Z(aoxji) Z-y; @)
=1 i=1

PG a0 o sis a5 6l p sl aig dis S L s s Ay ST e acloes (6l -V

Phr Jos
| Ly 5 55 5 00ls 51,3 &S5 Slin 53 1y (SAS ul s plas +/0 oy e 455 g1 Y-
ol s i 4 Ko b Ko o 511, (SaisS o b lie dmy dl jo 55558 o dcuslons
o2 o by s ST i Bun mb DU o5 e 1SS dm e L | A eyl 0l

.b}.w

&G ade jo 1y SaiS Cols ple sesls 5ol s Hlaie 5 1)Ko (Sis’ cu s —Y-Y

oS 5 355 5 ba el PSO oz, SIS eslizal | 5 axsls K5 2ot
0315 a1 311 0T ad sl lkie & S of g3l Sltie 4y 1 Ko (S UetS g oo dmy o jo 3 VY
la !, PSO ﬁ,}is\;mmw}mb&qu&i;,\;,;bj.\:;s%wﬁu,

m}f@})}Tﬁ\)

ph gr o3l plowl St b ple gl LYY S YN dlo e ¥


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

YY-Y$ dmio F-Y OF oylad I F 0395/ Soladl (ke Wiladss [ 59

b 36 Ogaw 55 Jowo Jo I plrd 3l (S 3loding wiz 390N oteT oy S g o3 O-F
Ol 536 alpo

Sl Canlad ot SBT ) 2 553 ol plael (2 5L (636 0 g S5 i 2153
5 o Sldalie sluw s dalss 5,57 0lal 5 CO2 38 Slasl 5 (o550 o e 5 S5le
PY poame 338 b dd g i L o b CO2 58 HLasit O e 5,557 5 (g ool Sl &
m.@\ourbu'\;_ﬁha)\)éltjﬁ&pburwQ,..A!;SA{P‘Y.a}&@rwcg,.w\.\.}
23lie 0L Sy e (sla s 4 5 b O lize (556 o b s o 5 las S5
s Ol (V) Jgd 558 o 4wl 83,52 ,S1 ,S0 Ly poles 5,83 ,82 ,81, A0 S
s o Ol (Ll 5 YL 01S) (656 st Osem 55 sl 5 (Jamw sz O1S) s (g1 2 1) aliws
Jobos 55 L led (o g2 ) C02 38 jLasl Ol /A b /Y S g sla a3 (5l 4 Il
St €02 58 HLasl 5 6550 o pan 5 (S5l Slemr Conlad oo SBT gy 4y Lo sl
03 sty paghe dgd oo oolitul (G5B Ly 5 I8 STk e Dy sas 4o psghe
el o it ol ot 26 1 (S ke a 035 (536 Olie Kol (536 sls 45 sams
36 Sl ol b ize 51 ESS a (o e 01,8) S e 18,36 S0l 556 S0
Loasd oo dioDe (V) Jgdor 53 a5 ) shailen ool b pie 51K a0 Oloo g Ol jan o OLES
el 0l dnloe e a6l ol 5 YL caw e OIS oLy sle e 4 polie o
035 S35 Oljn o 5 (o0 5 035 118 S oot )3 o 4 2 (56 Slo a5 ol
S 55 opl S el s ite 53 Salsh ot 21531 Ol5n ;8 Ol o7 Ll o Sl 31 e OT
OISt S pe w233 2 Sl 5 (g Lo e Conlad pte O FUE oy pe gla wr o
C02 58 el jy )5S e (sla ke Coabad pute (6518 51 o8 das o OLES b oL dnloma
i y3 plad (gl .t Al o (I35 L) (ST LB Sl ey e 5 13 (63 520 Ly Ik

el CO2 58 SLel sl L) Soalad pde U Oy e sla


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

FY O iy Mt (83 35 UG 9 (6351 D g0 9 Silw Slaz JUT qwsy

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

Co2 35 HLs! 5 (8351 B pan 9 S5 Slaz el 9 Lawgio YU Sy Ol 3597 9. (1) J9u=

Cogac S a2 s guiio ol Ol | g O | YL ol
GDP YR\ YR\ VRN
Y S geie dr S EU /oA AL /Y4
Gl —e/eYY Y2y Y4
GDP /Y Y Y
Y S gie b EU OV VY Wiids
Gl —e /v /Y /+OA
GDP Y Y YA
A CPW- TP EU VA4 OV CIAYD
Gl — /0¥ /Y /FY
GDP Y O /Y
F S gie b > EU /¥4 /N0 /4%
Gl — /oY /VFA WAV
GDP Y Y YA
O S geis b > EU 4 CAYE WARNY
el —a /Yy AR /¥
GDP VRN VRN Ny
[ S gis b > EU Y4 /50 RN
Gl —e /¥ YA /AYF
GDP /Y Y Y
N S peds b s EU Py CJOFA /hOF
Gl —0 /Yy V/VF /Y0
GDP VRN VRN Ny
A S gt v > EU /4 /Ya¥ R
Gl —/AFA s R
GDP ey A ey
A Sy geds b S EU e Y /aYF
Gl —i /oY /Y ey

ol Buiz Oluslone t ke


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VYT dmio FoY OF o lad I F 0398/ 6oladl (bl iliios [ 51

3PS 5l sy ikt olaylas anlllas ol 53 eslinal 5 40 ngijléjgla& duslte sbis @
oS (st Glan 58 ke Ml e e pds st e 5 K0s LT o sl
5 Shat 5 ool sla i 35 slasbnn 510y oSl s oy el o s Glan 5
b D8 b5l s S bl 8l esbme ST Sl andllan s das e 0L | ks
ESS a4 Sy g a5 o 5 el (Sligy 3557 1 U5 B (N Sl o oslinal
w2l g gllas 5 5ol Sl sbme ST 55 e3lital 3 50 (6 SN das n OLES 15 (636 0 g 5 5

sl

Co2 315 5Ll o (5l Oyl ! yo b (836 Ogaw 53 S (20351 Ssbxe o9 § J3luie .(Y) J9us

Ca gas 4 53 MSE RMSE MAPE MAE
VA RGPWTPE S Y/\O VAR Y/fYY o /YYY
VA RGPW-TE S Y/ 0N VA% \7ARMS VARMS
1Y) JC PRGN /0 eE O/ A /YDA
¥ gls ax s Y/AY 2 /00 F/AYN ARTA
IO gl 4> Y/0\) /Y F/7Y */YVY
P gls dx > f/0YF v/ O/YY¥ VARRY
N gls a ) AVARR V4| AR < /YFYN
N s g d D Flevs VR4 ZIYZA VALY
A s 4y A\VAIAA v /Y0 ¥/YVA AR

ol 3285 Olwloro e
Rl (S36 ul o b Ao i 39891 o 3l o] iy gl g pii F-F

sl 0k STl Y/O 5 V0 5 ) pslie ol gds 4 ) S AiS o s i (F) Jads s
b SiS ul b 50 /0 Sy gae s 3 8 Ol (656 sl i Ll s (b AY) iyl
(ﬂ)}i’”‘j\‘ %ﬁb&b)h%)j@j(ﬂ)jﬁ‘\d}fb&b)d-l}bcu‘)\o)u’;w\

! Root Mean Square Error

2 Mean Absolute Present Error

3 Mean absolute error

4 Absolute average error percentage


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

FE O i 1 (83 35 HUE 9 (6351 D g0 9 Silw Slaz JUT qwsy

Sl Conlad ol ) 5 15 015 (0 Ol U 56 )b L dlis Jom 1 0l dsloma
C\,ﬁ;\r;i,jim—\ do o axdllan cpl 3.3 S eslizal CO2 5 jLesil (6551 U5 a5 S5k
A0l en ssb a K Rl L o)l S 55 4875870k Ol (o mls 4 a5 b odd
G151 (F) dgutr O o s 40 857 it s ol g0 oy 5 Jams e O1ST VL OIS 5l
LS 3,5 0l 015 (o0 gl & 4 5 b cal ol ol Sl 55 Con b e s Ll 005
S iy o el ol s s 4 gl 01T polie 3 (6 S g (SUAS b o

il o COZIE last 5 sn (sl e o Doy Sl ) &S5 55 S

Exs .0
,\STJﬁwjﬂ‘g(.x,zo\j;a@.,éyalﬁglpS)L;gmd?,u)b;s-boww

sbassl gla iy Sl eslizal b 5 &l awstls ;. CO2 58 SLasl i (65,0 a5 il Sl
C02 58 ezt s Jate sla jeize (518,56 O o0 5 B3l SIS 0 g 5 alo 51 i
5L Gdemes <(VFY) O 5 ble (OFY) oY o 5 oo dhax Sl biles S sy 1
OVF ) O 5 o sys (VFr ) Cau Lol d0F0)) (S gd 5 Olle ((VF4Y) O,
Slallls ST 5 G5 Slallln plas 53 (WAY) 0L ST 5 L5 S5 ((IF48) ol 5 il
Mwwduﬁélﬁw,\@&@@“>L¢3t6uu;,)¢<5@aurw
Landlan opl 5o bl oS o Jos S Jgame O S5 5 650 Ogmw S5 opl 5l oSl 0
FE AL el s b e <V (gl OLS o 51018 w6636 05 £ Sl eslind
5557 €02 58 [Lisl (6551 O e 5 5l Slerr (Sla e 53 Coalid pike Lyl 3
Sandlle ol 53 das 328 1, €02 58 Sl 4y Ly e sla o atels 015 (o § 500 0
S a5 SOl Sler Sl piie Caabid pde SU ) sl AT /Y Syl Gl wr o
A S gl A g3 a4 (656 sls 4 L bl s eslizal CO2 58 SLast o5 50
Sl e 2531 0lpe S o8l oo Rl 1 e 0T 0330 (63 Ol 0 5 (0 57 5035

‘S‘j)w)jlﬁﬁ;a»(;:&ﬁC-LGQ;L;QW‘SL&%)JM})J\)\CM\L&J.:;&A)J


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

YY-Y$5 dmio F-Y OF o lad I F 0398/ 6oladl (3o Wilados [ 50

Sl e Coalad e (5 51 oS das o OLES gyl b dlonn OIS o Iy e )3
P95 L) 68 30 31 dm e 5 digls (g35m0 gy Il CO2 38 lasl S e

RGIU-A QLT e

S5 domi P
33 CoZ;tf,u;;‘ﬁL;;,s!gfmw;u@t?c,ﬁww)ﬂw@www,;
5 Oolime ol b 36 O S5 llowi 5w Lol i) 3l 5 Sl eid atls , Ol
ol 6l il o 4 8 S8 15 (il Je 5 65b) Hlas 5 pds Collamst &7 O lizels
pm o S3B Do S5 Sloal 53 8l 5 VU o gt OIS (s pue w53 psgide 51 ) slate
23 Conlad e 36 L5 e (5l ke iy ol o oslinel e pite 5l gy 2 51 o
Ly e YL OIS 56 ) kS a1y CO2 58 SLissl 1, 0dd Sle 5 6551 o e
Sl 453 e a4 Sl OT 51 (S €02 58 5Ll Ol e (6551 3 e Cpalad oo
S s a3 B €02 5 HLaml O n Ikl 3 3 g0 5555 118 Ly oo o p3 44/ Sy e
gy opl bl o tals CO2 38 Slasl Jop L) 5 S g0 4 o 5 8l 2ol 51 +/F
b ogs 5,8 0l Ols o opl Sl et Gl 35 ol s Lo ge 0S8l IS 50
A gyl o Sae Ut €02 58 5Ll Ol e p (55,51 e Salad pde (518
Sl 0T 51 (Sl C02 58 58 el Olge p Ob Slgor Conlid oo 4y by o VL OIS
@):UCOZ}\?}\?,L’:‘:J\O\}:»\A:{\ﬁ}J@&:J'J~/ﬂ Coge Gla a3 4 4
b o 28l €02 8 Lisl 55 gy &8 Sy 4 e 5 48L I3/ Ly le
055 &S 3,85 0l 015 oo pl 3l Gl 55 w5 Jaw st OIS (g (618,50 Ly,
S5l o Sae U s €02 58 [Lasl Ol 2 (6550 O e Conlad pke (18 30
C02 58 5Lzl (55le Sl 5 551 O3 e Lnbad ke 36 S a3, 50 55 4 5 |5
4 Sl Sl 4 S (551 O e L) ST Sl OT by 5 o sze (YL sla 01 ST a5 e

SLasl Ol 4575, 0L Ols (o0 5y ot 5 s oo Ll 311 CO2 58 HLast Ol jae (6 s lie


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

PO vy dd 183 35 HUE 9 (6351 D g0 9 Silw Slaz JUT qwsy

a.u;yuComf,u.u\)q»éu)\m,gdﬁ#@;w%wxﬁw)mu
o pan 5 Sil Sl 53 Coalid ol Sedtly J3l daily 65 5y KLy oS

Azl e 0105 CO2 58 el , g5l

5 bl ST oim 53 b 5 s Slides sl glaasl b ol Gies s
Jolse 3" Ol U 13 G 53 o talie 8 1S53 56Ul 551 5 e
(@b T o 5 D" 48 25 5 ST L 01 Rl 53 5 A g HUisl Sl 2 5o
DLl 5 65 51 o s SR s 5 sbay Coman Ay 5 (03 545 45 A2 asela o((VF e
Jole Olgea 1y 6551 O pan 31 oS bl Giond gl L aly cul iles s 108,35 CO2
S el e (Il ol bl e (S a B ,2e Ol s CO2 Hlazl gl 31 Lol
L) s Gt e G Gaiod S Jbm 5300l STE e Jale oS5 Ol peas s3leSler
A6 C02 Hlisl , w5ty o iibes Julse 45 das oo 0L Sopls opl oSl S ate Cmanr
(o ety s S ) Ll AT L 21531 e g5 Ay el oSG Tas 5 6,1
pde 5 03 plsl (latigs 02 S 5 (536 g S5 ke 1 eslizel b sl Gk
B Guinsd &S Jm 53 ol 03 5 gy 2 5 8551 O e 5 GileSler b Lo e slaaabs
23 Sl 4 ot Llg o ol Sy 55 Dl pl .l 63,8 eslatul 4 e fdow G, )
> g o bl (s S 4 @L“J
Liy aslg CiS (il Sl ST Ol b slandlle o ol Sladiow b awslie s
" OECD (gls ;558 53 00 S S liga 5Ll p pdyddos slacs 5l 5 G p 2 e (g3l
S 4 e lags il e 5 (il Slex 45 505 Ol (VoYY 0L 5 18
Lgd o 0T il 31 Esl B o ez 5 (golassl uiy oS Jl 53 S 0 S8 CO2 Ll

Olseas Hle Sl i 95 o2 53 155 )1y Glbman ;o Gl B L (gl U sl ]


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VYT dmio FoY OF oylad I F 0398/ 6oladl (bl iliios [ 5Y

ol G 534S sl I bl 4 S 15 am 53,50 CO2 il I8 ST Jle oK
(et Lol ity CO2 il 5151 1 (6550 O3 e 4 S 5508 S (Sile Sl
53 CO2 ,esl (6551 5 e 5 g3l Julye (ilosler b Olge b o Kos Gaiow
Slasl e 3T 6551 e 5 65le Sl 48 5l Slis (Y18 O 5 0 " okSTL
b bl G 5 (bl bl s bl Gaios Lol b asesss ol &S iyl CO2
Sl s das o Ol Sl o o 5 S U i 5 (s 8 O st Lo Sl
OT Kb aoslis ol il awsls CO2 Ll slime SlST Wil g oo (ile Slgr Cakies
Aol bl b Cou wlg s CO2 Ll 5 (6551 o 5 il Slex 5T S

3,8 13 eslinal 3y 5e dow Gla i) 5 g s laes Slalw ((g3lasl Hlislu o) 5iS

551 O e 4z S48 das o 0L Slalllae Lo b ol o s g lie (ST ) 5boay
S Ll el ots ol Slidss 1 s CO2 Hlasl i3l 5 gudS Jule & Ol g
e33 gab s ol Bl Dsline (o Gl iy 5 5558 Ll 4 ds L5 e S5l Sler
AU e S5 (sl s Fed i o la s, Sl eslizal 5 5558 a ol gla s 4 42 5
s e 0lis CO2 Hliml  Calises ulse

b Ololgl Y

DM & (g5l Gl 4 Sl (9551 3 pme iy ol 0T akins OLiS S il 4 a5 L
Ui 5 s 35h s o I das e Rl I 1, 528 4 €02 8 Lisl Ol je 6 rie
Sy 5 6L (855 da 1S gla (55,1 55 W 518 Al o s 55 40 53 o gt
Sl ol OISl do B 358 (0 a5 e el pltdl CO2 58 Ll 2alS g
a1 048 Sler 5555 6,8 1 00 Sler T 4 Ol 5 e g )3 (5oLl
0 ey (a6 33 Uil & pwio O Sl T 3 48| 058 8 8 i 53 S 3 85 Ol e
551 O e (Slatige 5 (S 3 IT Al 4 515 oo lagsysld pl 5 4h oo ba) 28 STl
.M&Sq&»‘;uuzsw@uﬁ


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

FAD i dd 1 (83 35 HUE 9 (6351 D g0 9 Sl Slaz JUT qwsy

G S Cudguse A

@YU s pdyllanl 4 BT 0l 5 O3l al s b (536 O e 85 Ja Sleslizal @
S 153 1y e 5 a1 ke (S by ol s Lol 3l

dpm?ldu,\;s”@)uo\x;:‘uﬁfa‘upéu@tﬂuu@i_;‘y\f .
oS b 4 andlan ol 53 &8 LI 5T o ST ASTIes 58 SLasl g e
Llad 5513 (s 350

S il es g ol pen o e 5 Glej Slacys putoms b Sl Sias anlllas pl plil @

Azl @il S Giss Gee 5 (S ,28 Ll e el


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VY-8 dmio AP DOF o lad I F 0398 /Ll (8 hudire Dlinizs [] 4

References

Ashna, H., & Hosseinabadi, H. (2021). Evaluating the factors affecting carbon
dioxide emissions changes in Iran with an emphasis on the role of urbanization;
Decomposition analysis method. Geography and Environmental Hazards, 9(2),
145-163. (in Persian).

Balsalobre-Lorente, D., Shahbaz, M., Murshed, M., & Nuta, F. M. (2023).
Environmental impact of globalization: The case of Central and Eastern European
emerging economies. Journal of Environmental Management, 341, 118018.

Cao, H., Khan, M. K., Rehman, A., Dagar, V., Oryani, B., & Tanveer, A. (2022).
Impact of globalization, institutional quality, economic growth, electricity and
renewable energy consumption on carbon dioxide emission in OECD countries.
Environmental Science and Pollution Research, 29(16), 24191-24202.

Darvishi, B., Meridian, M., Motlagh, M., & Havasbeigi, H. (2022). Globalization,
energy consumption, and environmental degradation in Iran: Empirical evidence
from the Mackey cointegration test. Economic Research (Growth and Sustainable
Development), 21(2), 59-82. (in Persian).

Etesami, R., Madadi, M., & Keynia, F. (2023). A new improved fruit fly optimization
algorithm based on particle swarm optimization algorithm for function
optimization problems. Journal of Mahani Mathematical Research, 73-91.

Godparast Shirazi, K., & Khavand, M. (2020). Comparing the impact of three
dimensions (economic, social, and political) of globalization on environmental
degradation in Iran using the KOF index. Agricultural Economics Research,
12(46), 75-90. (in Persian).

Guo, J., Zhou, Y., Ali, S., Shahzad, U., & Cui, L. (2021). Exploring the role of green
innovation and investment in energy for environmental quality: An empirical
appraisal from provincial data of China. Journal of Environmental Management,
292, 112779.

Hafez, M., Mami Pour, S., & Sayyab, M. (2024). Investigating the dynamic effects
of fossil fuel consumption on carbon dioxide emissions in Iran. Environmental
Science Studies, 9(1), 8031-8045. (in Persian).

Justice, G., Nyantakyi, G., & Isaac, S. H. (2024). The effect of renewable energy on
carbon emissions through globalization. Heliyon, 10.(%)

Khan, M. K., Teng, J. Z., Khan, M. I., & Khan, M. O. (2019). Impact of globalization,
economic factors and energy consumption on CO, emissions in Pakistan. Science
of the Total Environment, 688, 424-436.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

Yo O on s duad1(83 35 HUEN 9 (6351 Dy 9 Silw Slaz BT qwyy

Khan, M. K., Teng, J. Z., Khan, M. I., & Khan, M. O. (2019). Impact of globalization,
economic factors and energy consumption on CO, emissions in Pakistan. Science
of the Total Environment, 688, 424—436.

Le, H.C.,, & Le, T. H. (2023). Effects of economic, social, and political globalization
on environmental quality: International evidence. Environment, Development and
Sustainability, 25(5), 4269-4299.

Mirhashemi Dehnavi, M. (2020). Testing the environmental Kuznets curve
hypothesis with emphasis on the role of financial development and institutional
development. Agricultural Economics Research, 12(46), 133-154. (in Persian).

Mohammadi Nia, A., Abbasi, B., Baseri, R., & Rahimi, M. (2023). The effects of
globalization, economic growth, and financial development on the ecological
footprint in Iran (Quantile regression analysis). Sustainability, Development and
Environment, 4(3), 1-19. (in Persian).

Mozaffari, Z., & Amani, R. (2023). Social capital and energy consumption: An
evidence for Iran. Environmental Energy and Economic Research, 7(2), 1-13.
Nadimi, Y., & Dalvandi, A. (2023). The role of globalization in the relationship
between energy consumption and economic growth. Green Management and

Development Journal, 1(2). (in Persian).

Nasr Azadani, D., Davoudi, S. M. R., & Moeini, M. (2019). Design and optimization
of a nonlinear production model and the impact of using sponge iron on carbon
dioxide emissions and coke-energy consumption in blast furnace No. 3 of Isfahan
Steel Company. Production and Operations Management Research, 10(2), 57-82.
(in Persian).

Pradhan, A., Bisoy, S. K., & Das, A. (2022). A survey on PSO based meta-heuristic
scheduling mechanism in cloud computing environment. *Journal of King Saud
University-Computer and Information Sciences, 34*(8), 4888—4901.

Raihan, A., Ridwan, M., Zimon, G., Rahman, J., Tanchangya, T., Bari, A. M., ... &
Akter, R. (2025). Dynamic effects of foreign direct investment, globalization,
economic growth, and energy consumption on carbon emissions in Mexico: An
ARDL approach. Innovation and Green Development, 4(2), 100207.

Saint Akadiri, S., Alola, A. A., & Akadiri, A. C. (2019). The role of globalization,
real income, tourism in environmental sustainability target. Evidence from
Turkey. Science of the Total Environment, 687, 423-432.

Saleem, H., Khan, M. B., & Mahdavian, S. M. (2023). The role of economic growth,
information technologies, and globalization in achieving environmental quality:


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

YY-¥$ dmio F-Y OF oylad I F 0395/ Soladl (ke Wilados [ V)

A novel framework for selected Asian countries. Environmental Science and
Pollution Research, 30(14), 39907-39931.

Sethi, P., Chakrabarti, D., & Bhattacharjee, S. (2020). Globalization, financial
development and economic growth: Perils on the environmental sustainability of
an emerging economy. Journal of Policy Modeling, 42(3), 520-535.

Shodrokova, X., Yulianita, A., & Bashir, A. (2024). Economic globalization,
renewable energy, and CO,. Journal of Applied Economic Research, 23(3), 602—
622.

Taheri, S. M. (2017). Innovative approaches in fuzzy regression. Andisheh Amari
Journal, 22(2), 43-52. (in Persian).

Zaroki, S., Yousefi Barfroshi, A., & Fathollahzadeh, M. (2023). A comprehensive
analysis of the effect of globalization on environmental pollution in Iran with
emphasis on three dimensions and dual components. Quantitative Economics,
19(4), 1-41. (in Persian).

Zhang, J., Ahmad, M., Muhammad, T., Syed, F., Hong, X., & Khan, M. (2023). The
impact of the financial industry and globalization on environmental quality.
Sustainability, 15(2), 1705.

Zhang, L., Xu, M., Chen, H., Li, Y., & Chen, S. (2022). Globalization, green
economy and environmental challenges: State of the art review for practical
implications. Frontiers in Environmental Science, 10, 870271.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-05 ]

[ DOR: 20.1001.1.22286454.1402.14.54.2.3 ]

VY O o 183 3 UG 9 (6351 D g0 9 Silw Slaz JUT qwsy

:w‘}:;?

oMol § Sl lazs]  gualie ciy

< %

Oyl

> Mol

S8 5 f 50 0555l 5 Ok (S uSTI63 (T S
s 385 5 5ba Ol o3 & pl 2 gy b dies IS
S o3 IS 5153 S8 ) 51 pIST g o5 S

Sl

GHGs

slalE s

LS 1 ips e Sl 5 flie Syl 0 Sler

el Qg ol 53 A s

EG

dbasl g5l Sle

ST g 4y 48 ol o5 L Ll 3 (sl
Calen sla 528 53 W5 5 ale pu glule (S5 T

L sy 328 4 Syl sl bl ol a3 ol 330 5 oo
S e 6l Foml s sp 5 5l oo ol 8
@S JA;";:)ST gbaolikti“ Olgea Ll oo ‘;:_,JT
b sl by bl ol (S 0y VT i S5 S le
OB 5B ST i by 5257 pl ) s s Il

s 6y siS 5s aeacan s VU slas o 5 41, Soien
S 5

PHH

ST Sy w3

Sl pdydidas 5 L el &S5 Ol e e (sl 5 sla
3 SIS g b dzea 3 28 e 3 (6551 ol

93 Bt ol Sloslizal 47395 o sl claay 3o 2l
@l 5 2T Dl ghte ST el 4 5 b et T
LS oSS

BIPV

Sy 5 sl



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.2.3
https://system.khu.ac.ir/jemr/article-1-2349-en.html
http://www.tcpdf.org

