[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

. o
uﬁz’n%: (Il anw g 5 13 ) SoLaidl Slging s ode 4 4l

£1-¥1 luee GFF Sl sl oyl 4(..?%);'_“:;. J\.w/s:.h)ﬁ s

AxBlAnwg (L yguhaS HS amiso St 23 (S Do 3l b))l
Lgs (go90s Ui Jdo K )l o 3Lkl b dmgs Ja )y 9
19l pails
TS lm G
¥ M dazmellane
FBolo (paldlcn )

VESYAY/N ¢t il g VEY/N /Y il s

oS

) 50 et b ) Wi e 45 Sl (555 85 0 () iRl slo, [ o ipgee T 2 oS L
ol Gl Sas dil 4Ll ofiends arecaw; g (solald Codo slodoly codiSUsi g odiS Bpao
bt sl ool Bloz iliso 5L 10 il 5 i selio o oS Sllo JUT oy gy calas
AoYIS Cenis y is %o 35" o 45" 098 iy b el ookt 0lizi gy COE fto G jlecito ol a0
il IS 5y 55T 45 ilelllan b gy ol gplad e S molio Syl 5 sy iy
Ll CGE (gilu o 40 o5 Sldlo (6,105 5] 927 0 ppo olpe 5 0 Slaieds dilpw doly0 45 ol
e S slipendi )7 ol Blie gold 05,8 iy @ bl plite Gresdy sl o
o3y Lo sola 13 S Ao 45" oo 5t g 55 el 00k ol 5T o ol (5l i 5 e
il Sud b sl Cead 5 098 oo 3Bl plai o Y (g5, S b oY Cead i8] 4 et
5 I AP 0 Ay a0 BT ol b g il dnsT (sloypiS 09,8 0 o il
AVl ol b sl 5t 09,8 sz cpu il i o DIy ] g9, Sl L Lasgio by g pild
e 909y S)ly 2B i psipls SR 40 5 Wbipo Sial b0y plo sl bwsie S
8] Lassio y3bds pSipld (it 50 5 Gl Al g 43 il B g0 e Syolo sy il
Ghlie 5 525 e sl sl oo 5T sl el ] ity g2l ol o
el 03,5 sl i llS ity LS (el plite teio il b Cilisie

CGE Jus cidliaruss clo 58 ammgs Jlryo 6lo 58 canio eyr,S Sllo 1 gauls” o3l
P18, H23, C68 :JEL  suisainbs

loe 388l pgtlS 0l wlid IS ALl 5l g s alis onl”

k_afshun@yahoo.com Olpl el S (ole,S ol anpd olfasls woladl wb )l swlils 57

(Jgimnn b3 99) Olpl le,S ole S il apds olBisls colazdl 0,8 colazl [Liils .Y
mnejati@uk.ac.ir

jalaese@uk.ac.ir Olpleole,S (le,S mal aupds olKisls wlaidl 09,8 coladl sl ¥

z_sadeghi@uk.ac.ir Ol eile,S cle,S sl awgls ol8ails oladl 09,5 «(g35 5l sladl [Lozils ¥


mailto:k_afshun@yahoo.com
mailto:mnejati@uk.ac.ir
mailto:jalaee@uk.ac.ir
mailto:z_sadeghi@uk.ac.ir
http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 vy

doddlo )
o 3 9dgs Sl e ol 6551 lp Lo (ol (Saio 0l a4 g) gy 9 Gl Sonex (I
T L g 5l VoV 0 Se 5 615 casl ools il glaile o mlaw o G pae s
b (Sogll wams o JSid Jewd o sw | lez (65,5 polie sdes a5 il 51(Y- Y
Jrod Gl Jlsld Sl golatdl glaas so ¢ Jwd slacsgus 51l eolial )
1) Lo,58 a3 ol Gl (Yo YY o8 ) So g i jlamging 5 oV = Yo v sl g ) cansl 00,8
e W) r o) e 5 Loadiand sV VY @ gil5) Cl 00,5 g g, ol jLacil oS 6l S5 S L
AV VY g e § 6Smg, Vo YV o o)) Ken 9 Ky

Slpess ((Slany mhan dlox 5l Gl gloazr 5l Lis GlaygiS oSl 4 a2 b
oladl 3L g b (slagss il (Komly 5 oo (635 oo 153 ¢ SoglT 51 5L ol
5 maldl ol 535 lae 5 ST 4o ST slaosaS (culnlis <25l Sglis S |
szl s bl o 4y 1) o028 ilgs o aS azsl (V¥ )], Son g 38) 09y dalg> cglate
5 et slassly 5 @l 5 laajo S50 Wad o cwlie aracony; slaclow
I3 3losnS 5 ailaso slaslis (55,5 85 9 L 52 45 a5l ge Cenbes | (5 5ol
AV VY -l il g wildn) 0gr dalgss iy Sl calises 3ble jo  conddl sloaslw

asdllas ()5 o5 olazdl 4y oliws lp 4 g lacwls dox 5l 3 o Sl b o
OY ggoguilo VoV ar ol IKan g 95 VoV a1l o o)) ol )8 Oldle sl 0uls 121 4
ol SISV YY a5 S 5 65 VoYY a0y e 5 byl VYT oK ¢ 2 V- VY
Sl canlows o ls wljlacl ol gl oads Colar g plaie gwlow @ gl ( Sodll 5l ol
A o jlal el Gos 4y oloiws olp |y eolaidl ool 5 Jolge [lid, wilg co 0p)S

. Zhai et al. (2021)

. Shahbaz et al. (2021)

. An & Zhai (2020)

. Trevino-Martinez et al. (2022)
. Zhao (2011)

. Timilsina et al. (2011)

. Wang et al. (2023)

. Rustico & Dimitrov (2022)

. fuetal. (2020)

. Hillebrand& Hillebrand (2023)
. Lin& Jia (2019)

. Xu et al. (2020)

. Matsomoto (2022)

. Chen et al. (2022)

. O’Ryan et al. (2023)

. Guo & Qin (2023)

0NN W~

Y S S S S S Vo
AN kAW = O


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

A YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

ed laspl sl osliiwl fals L oSy g Gl )8 Slle L2 L (V- VY 0 g 5 o)
655 S5l 50 (6,138 e s 4 S0 (S5m0 3l § 9IS (0 (6, 5l 00 VT (gl gl dmnsgs |
5 01 AL g0 SaS e jlaoms g (lags il 5l eolitul (b S 4 g Wigd e G155 ST
Syl jlcblis 5 (65 L )0 (0,8 Glle o ide Ol azg L (VY ol
S st Wl Swlew l Gzl s (il 50 1yedS 5l (S plismes Ll o)l
ol 555 lie Logas caro 5 slaidl 08 Sl Jlaim! e Sl Vs (1 s
YV r ) Sen 5 L)

Jeloas 555 (551050 Shals (1S5 ool Sy 5l ()5 DLl (6l b Laulyd ol 5o
A3 g 3 g (Ve VT e 5 9) w8 SLLe 2l (g 5o (Slol sloan o Jooos
il T s lg g GmalS sl Y grame Sl jolo daolKis Sladgs liee LalS b cal Ses
o508 Galises mlio Hlisle a5 ool jlasl 8 51 mlio cpl 6 pdculd, p wilg oo a5 b
el Szl 018 (590955 a5 00,5 Ll a5l o Lld 4y Jlgly3 slacglis
(VoYY 00, Kan g o) coils anles Jlos a cilies 3blie jo Selite @l (S ol
9 o0 el 3 s molio Sl g g Slolo o e s slaans o oldle ol a5 6 il eonl i
FOhSen g jlulsr) Wb casal 5iS SO Cato p cwlis (pl Glodsly Sy g oy p oS
(VY-

(VN Ao, e g J (Y VF) vl § o)1 asile Slalas 5 (S jslaie fuod &
Wigdsle o (YeV ) 1L See g gl «(V 1Y) 1 LS 5 95 (V1) 992 g pudlieS—0,,8
@l ie 21y 0T g 00,S Jlosl o 5l (29,5 b canio (25 2 L ]y ()8 Lo (YY)

. Meng &Yu (2023)
. An & Zhai (2020)

. liang et al. (2007)
.fuetal. (2023)
. Liu et al. (2023)

. khastar et al. (2020)
. Allan et al. (2014)

. Lietal. (2015)

. Freire-Gonzalez & Ho (2019)
10. Zhu et al. (2019)

11. Ojha et al. (2020)

12. Mardones (2022)

O 0 NN Ul RN


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 e

5 93) wbe Koo (g Wlows g ()8 Ll w655l 9000 ( JEIS AL wg asle
g P Y YV v ) g 92 (Vo V ) v Tgs «(Yo V1) o) Kan g jLiwles «(VVA) 1 S
01y oS Sl (YY) 5es 5 Jselonsl 5 (VY1) 85, Kon 5 g (Y- YY) ¥yl Ko
ot shemeenss b @olai¥l M sloasls imlio 1) O 515 008 Jlosl IS 50
Sl Jlmo e il s Ty grbans ool s ez il 3blis il 5 asdllas oyl o ailes,S
O 90 4 oy, S (nl )0 e (ol by s 5 00 S alizie 09,5 & 4 Sl
Ay Jlos! golaidl laion olos (6l CaniSy 5 (IS & j90 a0 SLle g5l 5 nss !
CGE Joo oS a5 T j1 sl 00s8,5 ons 1 0535 590 3blin 10 55500 aylio s Comliws 0]
Sy Syl g a5 Gipog |y S ozl glagiase o cilize Lolse e oSl Wil oo
CGE Joo o 5l conbiw I3 e S sl inlnls S oy Sl oo 50 ) conlons
ol 00 ool gy (sladlate aix

Sygo Sladl gy9e oo LiSu 0 Sl oal paileile 8 4 dlde pl slsl o
5 Bblie grea dmosls ((oulidihy) 4 oyl (A3u 5 6515 Slo 4 ipo (ASu el 485
G 3 g Sewl oald i) ey (5w 0 wsilaned (BloS g 458 mls Sjlo e LS
el 423,518 S 590 (Sl Dlleiing 5 (655 e SLL

Egogo ool .Y
CGE 5,54, b wldlao N-Y
5w L)l 5l (S sl g et (golatdl glaazls  n)S Sllle ST G55l 5
9 poiiame S35 oy Judod g 420wl o b Jaw cpl il CGE 5 S, onds cols
oS ] el S 5 colazdl olayuiiie ol puiins yué

Sl a5 285 COE 5,505, b 4135 & 9w Sladllas 25T 30 Lo 5 g ge Olasl oy b
Fly) Gl 00 Cude ails Sllasl ralS p o6l g s Gisu jo ead Jlesl S
g obysl VoYY (e g o5 VeV (o) Kan g Lrgl V2V g2 g udliigS-0,,8 Vo VA

1. Zou et al. (2018)
2. Nong (2020)

3. Huetal. (2021)
4. Cao et al. (2021)
5. Nong et al. (2021)
6. Ross (2018)


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Yo YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

il 65,50 Gl isu g ades p S Sl aS 6 STLI (Y- TY o o) Kam 5 95 V- YT ¢ ) Son
(Sl Jae LYo e V) vl en o SSLJ Jlite lgic 4y sl o b3l e Oladllas 5l 550 50
a8l 3 5 5 s sl on3l 5 IS SLal y hliis 8 Slle slocasli
Sleslaiul b gadg glo jisu 4 shie Ol 31l ralS gl les oo Lol ccenl caie 51 ol aS
2,5 cls y all (bl 5l Jols slasal o

0,8 Ml VoY Jlu o) )8 Sl 515 550,0 095 (glaaisly (Y- 1\ V) vl ) Ses g dusg
ooblasls G o T g aslds LS UL ) ol ey glos jsliws Flmls b
(VA tl g ond ol sl jo s slo gl 5l 2aS ol aaljo o8 slo,9iS adg » Sl oS
53,5 oy Sl Jaeiio mlio jo 1y oS OlILe 1ol alodil iz (g1 a5 slasllas jo
syl iy L1 Al gy it 3Ty il 8 L 5 o S gl
eimes 3 wialss IS 51 (LIS SIS sty b w65 mlio 5 sl oS 2
25 aalgm SYL Y cwd il YL Ok F 5 ax e

Al cpl ay S o JLisle g ep S Sl SISy n LoV Y )oK g jliulgs
Oldle o 3,k 51 .0,ls (GDP) J3ls allbl adss p sellasl &l il e S ldle a5 oo,
Al Gl Clislo g ojls (gl 5l (Sde 5B S

Sldle sl 5o les calisee bl anslas a5 095 dasdllas 1o (YY) 7)o § Ko
sla sy aex 5l o idu  oled daoladl ase o a5 axl o Ll wilasls p el o)
cos 53 CO2 i ljlasil oS Slo Grzran Wil e 4z e i 20l Lo aro 5 ns5 5l
Sy ga fuy e 73U nl 0 a5 Dllle gy

a5 W, el cpl 4 wiols bl LS (gl (Yo YY) v x5 logud o oS cimgly o
Jloiz] ppizan 000 co (2alS polas jsba 1) (Bas slo &l ol o o dasmecuns j Ol 120
A o il BaSade slp 1) alele 1L 5l zg

. Zhai et al. (2023)
. liang et al. (2007)
. Wesseh et al. (2017)

. Lin & jia (2018)

. Khastar et al. (2020)

. Nong et al. (2021)

. Cherniwchan & Najjar (2022)

~N N Ul R N~


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 \g

o 1y s ot pleie 1,5 Sl Jeibe L Lgy CGE Jaw 5 oY+ Y¥) 1 K00 5 5
S5 oo Sl daze anads wls ylis laadl .ais S =1 1) sl o cdlsb slag b g olul s
e ot Sl 5 ans el Caxio g o IS olamil 1, 8 e it o
Aol alils of oy

oalS a4 oie 0,5 Sl Cawlow a5 ol oyl Wl slazdl (gl (Y- YY) ¥ oo ) (gigeine
Sk b caslow ol STo)ls Jlisa | (ginio ¥ game Cuad (al38l 5 958 0 CO2. Licil
il ol jorr dalyo CBlLL L STlleols o yo !y 3l allBb oy zals wils o ea dalye
2 Fee shole e 4 selpe bl clallas cnl o cnlply 00,5 oo golatdl w4 e
el o lo OLIL Sl ol aie Dl 51 alS

5 Joslosl o ingsy o wlosss s 1y oS Sllle a1 o5 Slalllas s opdle
TIMES/CGE o5 5 sz yl> S0 alm! L caiols alol VLIS dilaie gl oY+ YY) 1)Kot
sl alS 4 e gz pe 3550 b dmlie 53 ()5 SLle (sl oS Waw) a5 (nl 4
285 ool 5 SN (AL oy Al S

o alasly Lol GBansSuds @ndicall; s L% il @ s Slllas 5l (S
2 S (i (5 el Sl a5 anllle )3 (Y V) 7S 5 ol o Jlie ol
AV a5 wlgige sl Sl o5 Sllle (g s i @l xSl o8 Sllle 55b
anly> Sl Lise g pducald, n ol 5l Lol aladss jo ess ol plo sl asls o 0,
Sl

3 olazdl DS slaasls po oS Sllle 5T (Y YY) 00, Sen 5 555 cglasillas o
ey oSS Sl slatdl S o ey sl s Farg S b s g |y Lk
S g 5l 5 Il adly delys s 85 (61 e S Slle S
ol i 0,05 o

(555 @D Wlgios w)lo adg 9 CO2 jlacil g5l Bpas 008 Sldle o5 51 L
s 3 8h cou | asedan ) 5 solatdl TS

1. Liu et al. (2023)

2. Mashhadi Rajabi (2023)
3. Ismail et al. (2023)

4, Tian et al. (2017)

5. Turner et al. (2022)


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

YV YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

Cad¥d ‘) oz olazdl 9 u’; )L'l:.)‘.}l ‘)363)3‘ é"L“é xr U"JS QL:?JL" )j“ ARARY) \L“" 9 U"J
239,5 l Wil Geizma w09y (S il 2alS g (655 (Ll Glalil eaimo las bl ais S
gle s 655l adg slagidn jo Sl 25 a8 Cul 20 (350 9o o 1B Sln &S
b Gl sl

233k 5 oS el p oS Slle 5B Sz w095 addlhe o (VoY) ol 5 0
CO2 als 4 e (0, Slle a5 0l yo sl o3 ls p cp 655l molio Jaecun
)0 (Sa3slsST TS ogut po (hre (28 Lol 09 o ez il e o

wid,S by g oy 18 aslllas 550 1y 0,8 Sl sl g (o5 (VYY) v, Son o L
@ Sgmp el gdige gdy Caro JS sl 4 35wy mlie p ki ol a5 Sl
98 s05 S RIRL a4 e 09h Jlosl ool » Sllle ST rizren 095 o0

Gl &S W0 ,S ) LSl ogdleds YV-Lg,l asolosl (ly YY) £ Sen o S i
woely ax Glil b 65, b ypae Slle 5l oolaiwl JI5 g5, p Ol alS b u.».cl)
S Judoay el Sl b (65,3 ldle casl YU Jawracons ; ool [51a5 a8l o Ll o)l
D08 6y 4 (Bras p DLl 1S o olol a5 (5550 e e

shaallnn ;300Y Y1) ol 23 48 o 1,5 e GBlasl 51 5y 58 0l 555,
Jeloo 1y odes (o5laShy p daorecians ) Ol jae Sl caiols bl LS (gl YoV Jls jo oS
BYerr Jlo sl (Sogll o mals a4 yoie Iga cuanS &) jhe a5 g o] 5 S ls s S
59955 ol o Slss 4 e dmoa Yl S el g el U oy jisu 0 Ve Y-
el oo oS oades o )0 g5

(ST slazdl 0,509, L ol Y-V

oolatwl 850 slaill g i o o, Sl S 6;[.1)’)\ 59 ‘Ssljl).é yebas J@L:aa)iij) alox> 5l
Sldle S asdllas 4y (Y- 1)) #o8l5 o Jle ol 4 Conl (omiw olaidl o S, cenl @i 5 )13

Sldle a5 cdl o 4 C«>'|.>).; OECD lo,eiS o syl @L..o L_sJ‘L"J‘u*" 6)4..\)wl3) 2O
30 psipl glie (Mallins <o) » aie 23U ()8

1. Lin & Jia (2019)

2. tan & lin (2020)

3. Jiaetal. (2023)

4. Hinterlang et al. (2022)

5. Najjar & Cherniwchan (2021)
6. ZHAO (2011)


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 YA

w3y 5 oS el els p S Sl ST ) Ban boogs aslllas o (YY) o
e il Sdeaidy jo g s o y2alS 1 CO2 a1 S Bl a5 0 )5 Lo e Sk
Sl adgs

bl ot sloy9iS (655l mlis 5o ()8 Slle 1 Lo L (VY D) v ) S 5 Sxle
S35 g 5 ol TS e 51 5,51 i (5 Sllle 45 ol s )
ol L Sl el 1 g5l e b (VoY) vl 5 ol ams o il |, (glailsls
ase b Sl a5 Wosw,) do (ol o K J8) S g b 50 Co 0 (IBCT) ()5
a3 o (Rl ) Ko L) s b 30 Cario 5o ()5 il

S Oldl celiw daorecans 5 5 solaidl o, Sles (Yo YV +) £ ) Ken g 92 (Jlo lan jo
Cawlns a5 0l LS gl 50,5 duslin | e adgish oo jo (0,5 Ol g i Gl b
g floizl 08, aiiS el daw Ho O )lg g i Canlow o Slos Lol toinl wte 0,5 Ll
el g 00 B pan oo

Sl b anglie ;o 1, (IBCT) o8 caalidl SIS lile 5B oY+ YY) o) San 5 ]
ol 3 Sl s w0, sy Armgilidl 5 Lol Szs5 (gl 585 o 45 (FCT) )5 ol
Ly oS o5 adgi g ams rals 1y (S cuis Hhas Wl o g ool FCT 51 20 IBCT a5 0,
i Sgate |y (haedany ) dnngi 5 sloizl ol 5 WS s

2 oS Oldle Sl o 4 (5l 6595 9,809, 5l eslitul b (V- YY) 39 e 5 95t
50 Slagas ploxil b ooaisS pdsis o5 0,8 ol sl aiislsy elain o) g g lasmil ol s
sl e s VL el ol il Aty e 3 losgs

a3 el QU S Sl (T Ve 5 SlasS
olazdl LTS (S Slile a5 ol Lt gl i, (3l oo |, balS gty 2 GBS uys
i3l S dnSTis0 g SIS slagls el gl 1) aomacions ) oIS g Ao o3ue |y
IR

YV 50 oS il ) e adle 5 ooy s glacldle i oY+ Y)Y A Sas 5 Sl
S il Lol glaS e il s 5 golazdl ad, ol 4 4 0is,S o,y OECD guae

. Chen (2013)

. Hajek et al. (2019)

. An and Zhai (2020)

. Hu et al. (2020)

. An et al. (2022)

. Rustico & Dimitrov (2022)
. Kumbhakar et al. (2022)

. Wang et al. (2023)

0NN AW~


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

¥4 YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

oS Ll G (Jlo jael 5 aelan ol § ljolo Ll taiiis Brae p Sl
apd oo 1l 4295 B (et | Bras p (Se

o) waz 3 dalllae ol ;0 &5 SIS g e BT Sjg0 (9L oS Glallae 4 4z L
S SaS gz ga ool 4 sk axz 10 50,8 S 5l Wlgige 5 3l 2525 555

oboly G b Lo la 9t pled wlio o 1) (0)S Sl Sl AT (taghy cnl (ol
ol & WS o (o 285 E 9 83 SR 50 4 e S 5 ail s el el
RN RIRVPE NS

Jelse 5 b yiio yr Conlows S DI 1 6 2908 Wi oo COE Juo Sy a5 sl 5l epgo
ooledie ;5 Lo y9aS 5 Jelse Ll )l (KoSar S y0 a5 wales ail)) golaBl (DS mlaws ;o Al
ladlais a2 CGE Joo 6 5105385 5 e mls & aliiws sl enlplis 8 S8 Sle
el 00 o0lizl Ly

e DMl ilgi o cblisio 5la,5iS oy () Slle sl SIS 2T oy
el lse 5 Ol laceslow 3551 (gl aStalis 23] 50 sl ol (sl slanselyy S
2,188

Joe 9 51 Flw Y
GTAP-E-power ¢! N-Y
ST ot ln g (nl 5o drule BB (coges ol sla sl slaca il 4y az g5 L
oads oolazwl GTAP-E-POWEr ol 4 Lgy dssle LB cogae Jobss oS G 5l 00,5 Lo
lcaslw (o) yokaie 4 a5 GTAP-E 5651 5l ol cowexs GTAP-E-power 5551 .ol
alie GTAP aly o5l L GTAP ) atdlyprass slagSIl IS LSlo 0l 5 me ool i
Lol JLsle wls oSS silu e by o Shess awilpras gbagSl o bl ool
Sl 0o sl (651 LSl 5 (are Cany Sl S

S (B33 5 OIS 0 (59 3y Sl 585 4,15 gz Loz 5l adgs sl GTAP (55301 5o
Jyaze adgs )3 cavly sleosles 5 adsl Jalge 5l oolaial b laoliy el Cul codgs (oo &
JUI shas cul Slojly o o pisn g Sl adgi cawls slooslyd cpl 5l cidn aiuS o ool
2 058l (28 5l eolil wisd sa o)y 55Kl (28 el agmgs (528 slaglyz
Ol Wlgi oo 5 A1 o iy olSal 1 Tae bl @ls g (aseas GTAP o &g isu
(Vo) 0 pleSg ) aa0 medys |) alive DY gass (Jaio (99

Olpss Bl lp gpmrie @Yy 0 a5 col o] adg gl JLsle o ppe S5
03l ¢jgilasle pus b 5905 (5955 Gouilinmes 3 50 Wl oo yats (nl 9 051 3929 (S3eliSS
50 holoe el alex 51 Sblse shls izl g9 ol ail oS 45 51 s b jgasllacly

1. Brockmeier (2001)


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 k¢

PO S Z I I PN BTV VSOV JUUH L SRV [ R WS B S SRR o | R PO RpT SU N [ PRI RV
5 shol sloosly o cuil> el pas T g 00 5925 adss (5550555 40 (Al Cudgame
a3 ogas gl GLolE )0 008 0 gjg lite SV (o (Gl Sl 5 g5l <]
Yol (b 40 gaog0 (ol 45 A0S o i el )0 alaw Sl b cciliss sV s
J5,2) 8,18 (5 s Sl ol Sgliie Gblie ;o IS gbds 4l s dalyo ol ol e as Sl
LAY (ulBs g

4Bl anwg GTAP o & jlowi-can y Jame—slaidh o5l sladign 5loJow a5 ol )
s 939 (65, ol Sl ()] jo aS 2d 5 IS GTAP-E b oy o3 ol 51 o el
Ls ads sl s o ool plyear (ond slocd g Gl ol (08 jLasil nl 2 ogdle
moSlge Ll ) ol ( Sogdl b, as ats )5 e 0 VIS G pas i Juol> soliw (ylgicas
plos colamdl Jalge 5 calides slaidu pm Wgm 9 bl o g Boyb 5l Wl oo (05
OFY (L) Ken 5 oJlul 3y aas 3 13t cos 1) golasl 5,5 5 (M sla picte

SRl ols S Lasl o Slies 8 ceae Jele SO Glsieds (655 5l eolainl (Jaw ol o
[y A Sy g dnn pSU 25 90 a5 Col ouls 485 )3 0 (S e YT G g @
&5 5 Aoy aiilgi oo oo oS sl ] GTAP-E (6551 (sla S5 02 ot | (o 20 s
355 by Sy 55 2l om calio (ol aiad el R0Se (el a5 2B o
RS s ‘@J) sbiwd 6[.1.?.0).?

sbe am o goladdl slo s ple g CO2 515 Lacl Slo) yamo fund XUl cpl )0
GTAP-E- 551l S5 LB o golazsl calites glo ido 5 Gblo ol (e Ol
wy ‘) w;w\éo OMYT )Lm.u‘ as 35-‘*"54 D G0 GTAP-E 65i” )1 M Power
Jelos 5o Dad ay oS Sl di 58U 0 Cur ladiig GlasileSS el g ool
GTAP-E- o5l jo alises sla idn aib oo 8,50 65,0/ damecon) slacmslo
3929 Dglds cdiomn xS Al gs s 85d6SS 8,90 0 Lol cl GTAP-E (655l il POWer
A wiS oo zupdd ol po Ol Ly aes ST i5u ile Jow gzl (V) Slaged oo
O PR 43|)| KY+VP) Yy h.uy

1. Hertel & Tsigas (1997)


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

9 IFeF k= Jof 05lowi = vy g Comn le-(,l.\gl,; drwgi g .\m,) U] clouinrg sy aolllad
4
Slaiws 555 Koo JEj S 58 ) e 55 i
(4 ,b) (ah ,b) (aly (a4l (St 5 (S 1)
.
LS S omg &l 5 & 55 S y95 (5551
(b, (4l 5b) 3L (@l 5L (20 (St ,b)
) Ay I ) Ay S
(4l (S
S SanlP ST | TR
1
sl s

GTAP-E-Power sl o 50 oadgs jLslo ) loges

(Y S saie)

b syskd g bl 2 3 ods oS el JUESH g o5 s Jold 3 (A5 eolatdl JS7 o
laes 6550 aile lisee slooslys jleslinl basl Jb odsi 05 (o0 & 90 Sy L 5 &l
by 58 S )l g o el lin 5503 5 63k slagm g« Sln 54 el I (S U5
S TS Csz )l 058 00 a5 2l 5 590555 S5 G pls cd wiile ale ool
Alizee aolis sl S Jbg aly jb Gr Al Joa osd o Jlesl S )b B S Sl
S o YIS 53 (ol ot S Flr e S s i g, iz (slale) iile w295 e b pae
sl @ Osn S Lk s aly b oS Gl G S GLolS (s (e a0l 05z
(VoY (g 0,5 o0 S

5O 0gd oo 33 g ady lewd BES g p 0,5 Cwed S GTAP-E-Power oSl o
i 00D 1dg () Ceaid Jgedio 8 g3 g ool lgils Ly oad yiiie () A
Sl Jgouino cdindin mlio B> K] AiSzmn gd Soio sl yidu des (bl cpl 5
s oo YT aoles b os


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 Al

Yolee (VAAV) ) Fjo SLS pgo s 4 GTAP Joo S¥olre jo yies dslllas oy
Joe @¥olas (YY) ¥ Jially 5 Lozmgzill QLS pg0 fad @ (Jow sl ol 4 by se
SYolre 5l g (Vo o V) Tl 5 B g0 o allin o (V2 + V) vy, 5 Sl e allie GTAP-E
Do e 0ols gl I (Vo1 £) 05,0 allie & GTAP-E-POWER oo

sl l58le s cnl el sals solaxwl RUNDYNAmM 158l o 5 5l e Jow J= slp (iwgh cpl 5o
3,90 GTAP (ligy laJue plo 5 255k bigy slodae b b mtn 5 b sl
5.5 o0 yly8 ool

SR (lbi by, ¥
gy yLew g auozxi (dac gosxo ol N-F
Gl 00 428 .5 GTAP 00ls ol V¢ asews 3l (g5ledcts 515 505 9,50 sloosls canllas ol jo
U Olsie 4 Yo VE Jlo ol i £ 5 dibaie VEY ol 5 azdly ezl Yo¥e Lo o a5
Slo,5iS Lol ailase & 4y kbt VF) o mghy Blonl olul ol ond a28,8 L o L
Ligio 5l YL aelpo b sle,eas (Nigh) YU aelys L sle,sas (developed) abbaswss
gz (10W) (ks a0 b gl jsS 5 (IWM) aogin 51 550l 9Ty b (sle 525 (UpM)
PO b o Sl SGL YY) aneendd 5 g aliwdal o eluly Gaeeds (pl aileas
(855 D by o 18 (slood sl 8 lF s «Fr e 55,58 Sl 2 VP i
Sy oy Srn e 51 ol e 2N 5 T 5 555 Yl 5551 S8 b Canio el
S b b pdgnaas gl ol a2 S L L 5 el 5l ol s 2SI
oyl 5l b I8 5 s 1 Lol any pSIEeally L b S J165 5l ol sy 25Ul
ol ag Jole B el oo ol 00 grazss Sloos 5 a3l LU b pydsayams glaged il 5l Jols
stk b g alosu pale il )5 g5 e pole SIS (69 e 13l 05 ke oS

2 8y g2)lw dsgezme SOl 050 Bblie yo mlio p (n)S Slle BT ) jslate 4
SIS 5 00 (6 yslaar claools o axai8 clilllas bl s b Liws (sl il 00 JLos! akbaie
09,5y Canslins Sl 31155l uleol o sl 00 plasl #Y - VY Lo 50 (65,31 (Modlogms el
aibie po (sl oS 0nd S5 Glag liw il (o) Vo0 Jlo b5 5590 slaasls 5 o yeis
ol 8 il Jlosl ailSlas & ja0 A

;555 555l Mallim il G355 50 0ad (Bime (2 anSles S bl
YO ok 4 Ban Sl 4 Y0 Jlo jo caiiwn (548 piny sboolaidl gl ls a5 audlaswgs

. Hertel (1997)

. lanchovichina & Walmsley (2012)
. Burniaux & Truong (2002)

. McDougall & Golub (2007)

. Peters (2016)
. Net Zero by 2050 A Roadmap for the Global Energy Sector

AN W N -


https://www.gtap.agecon.purdue.edu/network/member_display.asp?UserID=166
https://www.gtap.agecon.purdue.edu/network/member_display.asp?UserID=429
http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Fy YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

Oguza Lis Sy sloolaidl ;1 as 1S el aisle Yh sl o b gla, a8 o, aunlgs o5 50 Yo
Sllle gy 5 ez il lawgia 5l VL sl ;o b sloystS 5 o 5o Yo Yoo Slllo ogds oo
Glade pl ol sl lawgie 5l ieS sl o b gla,giS 1005 winlss Jac |y o5 0 ¥o V0.
L sloolaidl ;o Ollle maw cpuizmen .8l wales 2ol38l Yebe Jlo o o5 50 Yo Ver o

oy 193 05 30 VO OB e g 009 Fiml ey S (eled 5l S el o

100%

7 13 15 8 7
% 19 21 28 23 14
0%
Developed High UPM LWM Low

non-int int

03,5 1 5 I AL odg 5l 263508 9 sl Sl ASu e i Jloges
(o sbanl sl

ouis 0351 3blio (A3l (AU 0 ;0 pasiyilyed 5 sl Sl ion s (Y) loged 5o

Ol e &5 g d o0 Az e 255l g nsT Al Sla At )3 pa L1 )iS 09,8 dulie bl
bl el g ooy S plo d ol agie 5l 5YL sl b (sl 0257 gAP o s g
@ g el 3l s 51t 09, ol 5o (i3 99 Gl Sl oads pitie (S e (1) Jsoz
YU aelyo b slaygas jo ol slam oyl 18 eog S plo ds cod (e o 5YL o 5.5 (65,
S o s Gy 1 9D s VL s gsezme 53 Rs5le 5 il G g0
Ol el o5 a0 b (slo 55 4y bogy o dlaog 5 (A3 (Ao 50 nis3iled 5 285
o 50 5Pl 2D g wlesls pelaislogs 4 ) (e (oS o (05 jLiil Llod & e g8
SIS Ol 23 15 eyl i 5 Lol el 3l 51 528 1a 538 el o5l

09,5 B 0 St SS& 4 oy )l i) Jgam
(&5 comlen) oS 5L o i) el AR
P O Ol O ) [C33ANTAS)
Yy p55kS)
3 2658 | nessiee | 23| peiiind | e | nsisied
)
438l dxuwgi 2% YA ) Y T YOYA
YU welyo Y50 9.0 - 0 q YA
Lwgio 51 5YL ool 5o YYYo )Y XY oY W YELY
Lwgio 31 oS wol 0 04~ V10,0 <5y o f ¥ 1Yo,
o5 ol YENT a,-¥ YE % s AYYY

(Gipos bail sl


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 ]

[ DOI: 10.22034/25.1.31]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 A

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

uPm LWM Low

0%
Developed High

e o 55 I8y ) o Sloc s i gl

Sl ,9iS (bl (l e oo lad |y bl @l jlg jo  Lwd sl g ot () loged
ke (ed lacs g 1) 095 Do g 51 (6 5 o cloog S ploo b dlia 0 Vb aal o b
Q51 18 lslg 5l o ,s YO apew b dawgie 5l a8 aalyo b slayeis o] 5l am g ilesls
O reS e id oS g 4y 053 Do)l 5l as o P e elaiSl L s adhaswys slo S
A1 ey, plo 4 o |y o g cpl Slolg ole

o @liee glajidn o S slacs g jload jasie ()5 Jlade saias lis () Hloges
Blaie laogS olai 53 0a y2iie oS olie (2 AWl 0358 e otalin o5 jsbles oaal 03,
Sl 5 ok e (0,5 et 5 a5 b 5lo 55 g S e 3 5 ol St JE5 2
Sl,5iS 09,5y a5 3ls I EVL )5 Ll b (6550 ol (egs Olgae 4 5B G M0 )
9 YL weljo bogyS 9o 5l iw camgie 51 HeS ael)o by g atbhanugs g lawgle 51 5VL sl b
e 5258 Ol 1S b S5 08 e 58 (i glaod sl B 5 ol Sl amy sl 65 we o
Sl 18 Sl as, o ends

0/04
0/03 00 0.
o W gy b8
0/00

developed high upm lwm low

W coal W oil m gas oil_pcts

05;}6)3 ;L.mﬁ g u.a}}.w ~.\>‘5).®)‘ 0 ’M u.:; )L.\.EA ¥ )‘s)’—o.;
3 5 pSiplme il slaisy o GLMS i guw ppew VU0 slologes canlal o
5blie gl |, (FPL) sl b s (FBL) Sy b 0 (asd (sloci gus 51 ol a2 a5


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Fo YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

non-int iz 2/20 int iz 0/05
6 59/8 76/1
. . 7 . .
coal oil = gas = oil_pcts coal oil = gas = oil_pcts
FBL iz FPL iz
2/46
/ 0/00 4/21
a3/9 @) s3/0 sajo D a7
0y61 0 3 6
coal oil = gas = oil_pcts coal oil = gas = oil_pcts

wdlidnwgs 09,5 slagidn )3 (ed slacS g JS 5l EE g 1o mpe B Jloged
(o sbanl sl
ala>Yo el sdwl oy developed ailais YoV E Lo gloools olul 1 aS (D) jloges o
21y Gran it I8 asiilee (i 50 5 i gloosysl B sl (s o oS S o
(FPL) Sy )b o ed slaidgw I gode 3y Gl atily lod glaccguw oo
Ll 00,5 B pan (6 yuios Siw Jlé; «(FBL) b [ j0 5 jin s slees 5l )

non-int sy int sz
1/51 2/a3 2/22. 1/88
48/5 72
(1] ¢
478/ 4 80/6 >
. ; 5. .
coal oil = gas = oil_pcts coal oil = gas = oil_pcts
FBL iz FPL s
13/2  26/5 a0 Y0 137
a6)9 132 4 ag/2 3

5. 5 .
coal oil = gas = oil_pcts

. 3 .
coal oil = gas = oil_pcts

VU T o 05,5 sloio o o Slocgus S 5 Ei g 12 pges 5 )39
(Gipos bail sl


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 \ig

850 g sl GiBu 90 e Vb aalo b gle,eiS 10 4 das e (lis «(F) loges
Gl gw 5l 5 adg slp o)l J1E 5 (T 5lam g oo 1) Bras op YL i slees ol 3
2,0 1y Bpan oy S5 @l 5l 5o 9 Sy by e

non-int iz
17/5

0/33

61/4 9
4 20/7

coal oil = gas = oil_pcts

FBL ik
6/54
37/7 () 55/2
0/50 ¢ o

coal oil = gas = oil_pcts

int iz 12/2
9
0/86
12/4
74/4 0
4
coal oil = gas = oil_pcts

A

FPL i
0/00 0/92
3 34/3
6ar6 € o
8

coal oil = gas = oil_pcts

Lo § 5 a3 055 i 33 o (i IS g 0 s ¥ o
(Gipoi sbanil sl

)| u«u) l; 6,_04 LSLQOQ)BT)S a.]a.ws_»..o )‘ )Jylé AAT)\) l) 05; BL) as (o (0 L(V) )L)j.o.s qu..o‘ x»
29 285 Gy )0 Grizen el gl Gt o (led g (T8 panyy oo VT
S J5 B pan b it il b )0 Gadss Br oo 1) B tn iy 5 Sy by Br oS

el GiBu cpl 10 Brany Co g aegd Glaie @ 5 S8 0gd oo el

non-int sz 14/29

63/24 0/08
22/39

coal oil = gas = oil_pcts

FBL s
20/89_58/50
3/52

17/08

coal oil = gas = oil_pcts

int s
17/83 0/78

59/19
22/21

coal oil = gas = oil_pcts

coal oil = gas = oil_pcts

Lsgio 3l 51aS ssl )0 09,5 (sl 15w 1o Jewd (SlacSgus S 3] Comgus 2 o A Jloges
(Gipg sbanil sl


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Fv YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

Ui 50 el o 00ls yLis (M) Hloges 10 aS lawgie | S sl 0 b sla,giS 09,5 (sl
O iy (55 slm02,51 8 Sy )l o (b (slocS g 5l a5 52 50 9 255 HRE 9 RS S]
Gras Siw]le; al Jb 0 Gy ady sy g o)l Lad Glcssn Ko 4 Cod | Bras

.o)lo ‘_g):YL»
non-intosds int iz 27/7
24/7 0
(S 1$90 « 2/33
53/9 *
72/3 0/99 3/ 16/0
coal I;oil = gas = oil_pcts coal oil = gass m oil_pcts
9/91 FBL ik FPL iy
0/01 0/00/0y,
(% (V]
coal oil = gas8 = oil_pcts = coal oil = gas = oil_pcts

oS Selyo bog S (sla iz po (had SocS s S 5 Co g 12 o A gl
(Gdoh sloazl :asl)
Oloe 4 g losysl,8 ((A) Jloged 10 oS el b oog,S a0 bgspe slaosls ululy

hed S gw load 0l G )0 9 i ileE il GlagiR ) LS (2SS pan
Ve 5l G oS ploj 5o ool LS L as il o (FPL) Sy )Ly s (FBL) &b )Ly

S55isn 5ol (B sloos sl Jlisads 3 ey
zL g baidl b
sleidu o g Olholo «ls g wed sla jadls ) 0al 53 slags )l Ol S idu ol 4o

aalol o (oloylogel Sjgo 4 L oS (o0 (owyn Bl jlplaS 12 50 (65l 9 53l

] 00 oa);‘

10

N NNNNINNRNDINNNNNNNINN
E-N-E-E-E-E-E-E-E-E-E-E-E-E-E-]
N NRNNN®OOR®W®®’RSEBSEBRSBREBEGQG
ONDBO®ONDBDOO®ONDIRO®O

e developed high upm lwm low

285 Gte YIS (6l cwed 0,8 Ll SV e gl
(Gipos bail sl


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 A

plad ;o YU (65,5 ol b slaV5 cwed 0,8 Slle Jleel b o9, oo Uil a5 jobo -lan
@ Sl (6550 Glo Jul> g Lewd sl gw slolar rals Jdoay a5 cowl azdl sl sble
Caod il Bl clawgie 51 5VL aelyo b g lawgie 5l ieS welpe b (sloygiS lal cccs 5 ol
SYL aelyo b slaysiS jo a8 bl 5 ecdS lgi co 9,90 Cpl 50 4 S o sy | (g i
i Bind YU (65,50 o b oo 250 50 S J ) ptes ebasiio 5| 1ieS aal o g awgie
uLJLo JL;.:\ )| Ay &NJLC) Ls‘)" as ‘5».443 w‘Jﬁ‘ 9 Conl Mlad.xwy 9 }/b M—‘)Q l; 05; 9o )‘
90 ! 6l pipl it 0 Ced (ol pll sl dwd ot gw pla 3l o il o 5las!
oo Gl i 098

ol ool B ol aele b 3T jo g adlbarwss YU awl,o b sle,0iS 09,5 )] 5 o
Wi oo Jleel a5 5y )5 Sldle Jdoas ol sl o b slaysis il ol o bLS)|
SAE 5l alias () g9, 2 oS Oldle Cagd s Lol caisS o 4 yo0 1) (60l Cend il
ol Glhiae (Jg oS ooy | Sl Sad YL caBbdnngd lo )0l oS | > cCannd
ol ol 3l o b sl 0iS 51 5V oS g gl o cunsd

$lo,5iS 3 eod lacSs sy o s 3 ke 2 o < e
Ceod il 8l 5 1o oy giS plo 4y Connd a5 (6 5 S L (5,93 (rizmen 5 0,10 0929 aBlidnisgs
N QNGRS RPN S PP A SRCE CRE P2 PSS SR
2ol ,0 b sl 98 09,5 .l 138 SIVL (65,50 o b YIS cwed 1 aS el 6,500 Jelge
u.:‘ MQ.AB (_)““"‘)5‘ ‘UJ‘)',L“" Sl GL...J LSLbu}j.w u‘é)‘j B 55; o9 ‘.IQM:W )| J"L)"‘"l)
D5 o soten 3B YU (5550 S b slaYIS Caasd o gu

N o
(174114
[4{114
vzo
9¢0
8¢0
o€
[43
143
9
3 |
(0 0]

0
0
0
0

0s0 l

e developed high upm lwm low

2S5Ame G Y )1k cwnd p 0y S SN Jloges
(Ui sanil, aslo)

s 6l 555 05,5 10 ooty 65l Do by VIS Cead nalS (o5 o online a5 b len
Caod LiolS Jdoas alius opl ol ool 5lasl o ygiS plo 5l Giew dawgie 5l jieS owlye
soas HEALSS s 5l 05,8 cnl 45 bl §) amo e &y bawly SlaYIS 5 g adsl Lelse
0,75 2550 Y 09,5 )3 1) Ceend lBl (VL 5 Wdos gme (Jnd oS sn
28l o T g5t SV o (o i Ceard LhalS (Bl Jlael b el iy 0,5 o


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

4 YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

4z o bl tgyo0 o 25 Su )0 (eedlo cod b adsl la Lo 0 05 095 e
8l g BT o )0 (s09m0 Wigy Vb el jo b g atlhdnwgs slay5iS 05,8 10 magyse Sslr
Jdoas psilne YIS S Gl Jlael b aS Sl 5 i )lg5 o dlins (pl a5 50
SR L Y00 4 e ol 5 sl ssioon sl YIS oSl il
o YIS ) 09,5 el )0 Cansd Liml33l s Lolis

P& G ldyly pop S ol 5l

25PN G wdsi oy ol i) R (o (S Cnd 9 039,5 Sllo i1
2655

=== developed == high e developed @ high
e upm m—|Wm

e— oW

2855 5 a5 5 (e Slaend (2l )ls (08 DLl ST laged
(Gipgh glaadly :35L)
wily il adg) U lie 5 (e (slaci gus ead e S Slile gl 5l dmy 45 o] )
2,545 09,5 Lol 1o aalss 95, (2alS b adsl slaJlo jo (ogasay (T Slojls ol pliy e
S e 4,5 |, il Sl eads] sla Lo o hagio 1 Fomly 5 Lawgio YL ael s b
Voo Jo b1y Gise onl po Slojly Gl sogme o b cawgia 5l 5VG aslyo b slo, g8
5955 B gl ol Ll el tlS Bl ly ] S s tlS L S G g5
29 95 b b Sl 5omly wal o b og S (Jg el Sl jly (alidl 4 glast o Jls L
03,5 ol 33 o SlB e SIS 1 o b e aalsl 1) e al csly alS g


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 ]

[ DOI: 10.22034/25.1.31]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 0.

Lgie jobas c id> sl o ralS 5 idu ol )0 odgs jials 4 as g b ggeme ;0 .08l o 3las]
oS oo 0l ) Slojlg yo nalS

-5

e developed high upm lwm low

i 2l sy S Sldle JIAY Jloges
(Gipes bail sl

el il 228 Laog 5 alad o i welys e, Sl Jlos! 5l o

PGP e s 105l 5 o S Oldle i

0
-5
-10
-15
e developed high upm lwm low
RE5F e G adg g (S OWb I s S o o, wldle 51
5 PS5 S

o o
0zo¢
vcoc
8¢0¢
(4174
9€0¢
00
1%

o ©

ZA

N N N N N N
o O O O O ©o o o
-10 A0 BN N N W W B B B
o A O N O O ~ ©®©
e developed s high e developed s high
—upm — Wm —upm — Wm
e oW — low

PE5AIRE Git 0 g oond Slacwed (Dls)ly oS Sl ST Jloges
(Ui sanil, aslo)

aidl uals og,S slas jo ol (g5, ol b (isn lsjls a5 was oo yLis «(VF) jloges

30 omb @8l Calb b ide 0 oy ddavgie jebay a5 v o &) Judo ol 4 Blasl ol cl


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

o) YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

safb.ui)”cmljp G raS lawly Y @ wadg alS g ol a8l rals og )5 slas
el ails oS 50

e developed high upm lwm low

285l Gse Dlle p p0,S Olle 31D jloges
b sloysiS pissyl Gide o oy (rels Judoay ol snalie (1Y) loged o oS jsblen
ke 2alS (2t ol 5o Shsle dawgte 5 YL g YU del s b cavgie 51 a8 wal s
Caod L3151, 5b i (ol s (65,0 odas 0018 jolo la,5iS ol a5 vl
GialS 550 09,5 dw Ay Cennd aB8ldrwgl 9 b 2ol yo b slaog 5 IRCEORII AN | P I i

boo RalS eS8 Sliolo plply 5 0SS (oo )25 w5 s 6

15

10

e developed high upm lwm low

&P e isn Slpole g o, Gldle S1:VE Jloges
(g3 sloadly aslo)
2 logass ul @55 as b caro s alpsle Gl LS Sl gl ) as
Sl ,55S 09,5 3 95 oo odaline logei 5 a5 Hobilen [l (nl petes 525, adsl sla Lo
51ols dalsl (gogro ygoas Yo b Jlo b g sl boog )5 plos 51 i cdawgio 5 yieS el o b


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 oy

S5 eonlply sl 4l 2lS 09, cnl 3 it YIS e Caodd 45 ]
b sleysiS 00,5 oo wlpolo (Rl 4y e g sl oo Gl (allin v 5o (6 di2ls,
oS 0 o b Ve Jlo b LialiEl caz 0 |y s ol codle o b 3 oy ol 0
g g 5 YL ael )0 b og,8 d Lol sl o 35T s sloacasd 0 o5 ol b Lzals o
a5 Wgycs0 St (95 et Lo 3l g (s09me g0 @ il Blianns 5 b wel o L

A3 0 ) (s Soued Rl g 655l A g e el o BT

&3S Az
loy5aS al o )ls Glizie (sloy9iS wlio » ()5 Slle &5 651 (o) 2 slp canlllae cf 5o
G bl (Gl Slogy L (s 5 08 oz (Sloz SOb jlre olisl  adlate O 4 Lo
5 ogas Jobes Jio 5o 31 e slaJte sl 5 Lyl akate 55155, (el o1
e slodely (Joo Jo b s 9 8L Cews (65380 ol 4 e U ol colasul bgy dloes

S by GaYIS aagd 153l e blin alad 55 38 Slills (gl 21 a5 el T 51 Sl gl
aS WS oo W (VYY) v o) st anlllas gl asdl ol ojle Jlosay 1) YL (g5,
L slVl5 ceod oo o Gilidl ) cmie O g cod Ll jo )5 GLIL ols lis
Wl ol a8l b a5 b aS  auly o yial58 YL ol jo b g 4Bl dnnsgi 09,5 90 10 (rols (65,3 o
Sy 50 1 @S ol VY o2y sagtio andllas (ol sl Y asl o b (slo 5
e Ol (6553 ol b sleYIS Cad alS vald S50 05,5 dw jo Lol tauS o

oo Gl Lo jsboas 1ig5ylie o 2Tl i 50 as oo il sl Ll
g e 0518 Sllo cols i oS 3ad e iy (VoY) o) 5as ¢ Sigh bawgs zmls ol
Omizmad 20 oo (halS laolaidl led ;o sl lejidu 5 mlio dex o s coled jol,
Sl Jlael by 45 55,5 s il s csllas gl al b 505 (VoY) Ko 5 ey (sloazily
aiboe hals aeljaeS 5 el slo)5iS 50 g (oS

OalS ooy S ol (gl cangio 51 5VL aelyo b (gley9iS 09,5 52 ¢ pais5 il i 50 Dl g
ol 18, sl s 2815 5 8 Sllle (sl sty S lyisn S9m al 0 o
15 oS Slle gl 5l Slsly il aals ol by sl Sl g Sialsdl 4y 2l o LSl
28l alS Lo, pla ;0 55 65l (i 50 Dl ly et Jangia 51 YL sel )0 b og S

1. Net Zero by 2050 A Roadmap for the Global Energy Sector
2. Mashhadi Rajabi (2023)


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

oy YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

G o g 2l Gl sl G 5 Slsle Sllle Jlos 1 g boainze (l5sl Jlose
8l 3l bgie job & 25

L Logie jsber M 2als L o, sl st 5 sl i 30 0 5o 45 bl
ol a0 adlllhe yo Lyl oS ol 0,5 o JBYL sl o b sl ,giS 09,5 jo aS | loblS
g jlwlgs daslllas Ll tams oo yialS |y Oljolo pom daorecuns ) Ol jae a5 Wi, ases
Gy5iS lareds aidid o @l ole oldl 4 oo 9,5 Sldle a5 oly flid (Y-YV0) o) Ken
P rsiilne s pesil mlee Slislo o oS davgie job 4y o mll 05l oo adbanngs
AR 0 QL.MJ A.JLAMDJ Lgl.(b)}ms os)f
Cawlews 00S [zl oS g ddlaie ol 00 psd S Sl ol 2l 5l Jol> slaosly
b Lol cslazsls py calizee glaolaidl jo cunlw pl J31 cwy 0 ar aliSre Slalllas az 51 .0ib o
ol 09 00,55 blod 053 (g3l Joe ;3 1) ail s delys lae glanlllas b muils o a5 o>
ol Jloz>| u‘l,.ul.: 5 2Bl g sladhie 5 Lo Lyl s a4 axg b o laSiulow o wls!
byl 4 shie OIS oS LU asS Bl caslaw ¢lzl g b jo ) Slogae aily oo
sl ls zals egdle «ygo ol 10 ol caws )5 Sl sl jo cewlie 5 2l IS
o lsp g O Ol zals ol ( odlonn sloasl 38lg Blaal glisly o a5 b j0 0,8
Ny o

o ,5iS 5l golass g Lg,l asols! lavwg Lol o o a5 coge (ol Slogas des 5
Soo Lalls Lasl o5l sl ook a8 S En o slsr g O slaglmu melS gl Lis
W Gl il oo yho (el Lal Blaal gliwl) 1o 56 Gilgh opl o edel Cawsds guls .ol
Sl ol 4 1o ysiS den Slitws Boa b (g5 (Medlips Guil3] (sam 5 owails asliy S
ol Vo0 Jlo b golaidl ul, Cogds (gl a8 o yg,he g Sb

5 oladl DS u‘).:.:l.l c(ablin locglay 4y azgi b a5 ol oanlive (gl gl wlul
by 6l G 30 e SUST 51 (G el plis o g dalgs glate Lo calizes 3blie gl canio
Sizler Sloladl 5 calirs oo )siS 0 mlio Soles @ dz g ao 4 GlalxlS o8 La!
SBlanl & ;5 STy 5551 S35 g0 S 53 e 5 8 sloulen sl RS, b lacds

1. Cherniwchan & Najjar (2022)


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 of

Lo sl @lio 5 ogi logase oy slacules 4 Buss (55,51 B pae &5 ol ]
olej egolaidl sla yisy 5l (o d Cad ool Gl a8 jLiasl el ol by cc!
GGl i gl |y sasmine g phaie Gladsl p Wb laidgs alaie oy 0 oo (6 e
QS Solas las,gls o iael IS LEiul Cas jo 1) mlie aslsn B ol @) Gaeasdy (o
sl yo 5l eoltul b aslgy o «5jls oo 00,5 Sl Conliw sl >l 0 a8 Slacdgs (pizen
S (5550 e 5l a8 (ouleo cnlpbe 310 (5551 sl sl @ ot 5 yglenr UL
sloanie rals poegdle g slas,gld sl )| b oS o oolatwl sodes slaoolys olgie 4

gl Gl Ghegsy cnl 0 485 Oj50 gaz el (g o0 s ] Slllas sl
S r Sl Jol caie SIS 2alS 6l lgge eizmen SIS 18 (pw) 9590 )
2,5 owyp b ply sl yo 28l asle JoSe slacalw
Lw olay

Wyl ce el 1) adlin ol 04 (Baiy g


http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

ob YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

References

Allan, G., Lecca, P., McGregor, P., & Swales, K. (2014). The economic and
environmental impact of a carbon tax for Scotland: A computable general
equilibrium analysis. Ecological economics, 100, 40-50.
10.1016/j.ecolecon.2014.01.012.

An, Y., & Zhai, X. (2020). SVR-DEA model of carbon tax pricing for China's
thermal power industry. Science of the Total Environment, 734, 139438.
10.1016/j.scitotenv.2020.139438.

An, Y., Zhou, D., Wang, Q., Shi, X., & Taghizadeh-Hesary, F. (2022). Mitigating
size bias for carbon pricing in small Asia-Pacific countries: Increasing block
carbon tax. Energy Policy, 161, 112771. 10.1016/j.enpol.2021.112771.

Balaghi inalo, Y., Nejati, M., Bahmani, M., & Jalaei, S. A. (2023). Economic and
environmental effects of the trade access letter of Iran and the Eurasian
Economic Union: GDyn-E characteristics. Environmental Science and
Technology, 1(1), 141. [In Persian]

Bouckaert, S., Pales, A. F., McGlade, C., Remme, U., Wanner, B., Varro, L., ...
& Spencer, T. (2021). Net Zero by 2050: A Roadmap for The Global Energy
Sector. International Energy Agency.

Brockmeier, M. (2001). A graphical exposition of the GTAP model (No. 1236-
2016-101374). 10.21642/GTAP.TP08.

Burniaux, J. M., & Truong, T. P. (2002). GTAP-E: An energy-environmental
version of the GTAP model. GTAP Technical Papers.
18.10.21642/GTAP.TP16.

Cao, J., Dai, H., Li, S., Guo, C., Ho, M., Cai, W., ... & Zhang, X. (2021). The
general equilibrium impacts of carbon tax policy in China: A multi-model
comparison. Energy Economics, 99, 105284. 10.1016/j.enec0.2021.105284.

Chen, S. (2013). What is the potential impact of a taxation system reform on
carbon abatement and industrial growth in China?. Economic systems, 37(3),
369-386. 10.1016/j.ecosys.2013.03.001.

Chen, Q., Zha, D., & Salman, M. (2022). The influence of carbon tax on CO2
rebound effect and welfare in Chinese households. Energy Policy, 168,
113103. 10.1016/j.enpol.2022.113103.

Cherniwchan, J., & Najjar, N. (2022). Do environmental regulations affect the
decision to export?. American Economic Journal: Economic Policy, 14(2),
125-160. 10.1257/pol.20200290.

Freire-Gonzélez, J., & Ho, M. S. (2019). Carbon taxes and the double dividend
hypothesis in a recursive-dynamic CGE model for Spain. Economic Systems
Research, 31(2), 267-284. 10.1080/09535314.2019.1568969

Fu, K., Li, Y., Mao, H., & Miao, Z. (2023). Firms’ production and green
technology strategies: The role of emission asymmetry and carbon
taxes. European Journal of Operational Research, 305(3), 1100-1112.
10.1016/j.ejor.2022.06.024.


https://doi.org/10.1016/j.ecolecon.2014.01.012
https://doi.org/10.1016/j.scitotenv.2020.139438
https://doi.org/10.1016/j.eneco.2021.105284
https://doi.org/10.1016/j.eneco.2021.105284
https://doi.org/10.1016/j.ecosys.2013.03.001
https://doi.org/10.1016/j.ecosys.2013.03.001
https://doi.org/10.1016/j.enpol.2022.113103
https://doi.org/10.1080/09535314.2019.1568969
https://doi.org/10.1016/j.ejor.2022.06.024
http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 g

Fu, M., Gu, L., Zhen, Z., Sun, M., & Tian, L. (2020). Optimal carbon tax income
distribution and health welfare spillover effect based on health factors. Applied
Energy, 276, 115475. 10.1016/j.apenergy.2020.115475.

Guo, Y., & Qin, Z. (2023). Impact of carbon tax on energy sector segmentation
under different closures: A case study of China via CGE model. Energy
Reports, 9, 500-510. 10.1016/j.egyr.2023.04.206.

Hajek, M., Zimmermannova, J., Helman, K., & Rozensky, L. (2019). Analysis of
carbon tax efficiency in energy industries of selected EU countries. Energy
Policy, 134, 110955. 10.1016/j.enpol.2019.110955.

Hertel, T. W. (1997). Global Trade Analysis: Modeling and Applications.
Cambridge university press. 10.1017/CB09781139174688.

Hertel, T. W., Peterson, E. B., Surry, Y., Preckel, P. V., & Tsigas, M. E.
(1990). Implicit additivity as a strategy for restricting the parameter space in
CGE models (No. 1974-2018-2312). 10.22004/ag.econ.270868.

Hertel, T. W., & Tsigas, M. E. (1997). Structure of GTAP. Global Trade Analysis:
Modeling and Applications. Cambridge University Press , 13-73.

Hillebrand, E., & Hillebrand, M. (2023). Who pays the bill? Climate change,
taxes, and transfers in a multi-region growth model. Journal of Economic
Dynamics and Control, 104695. 10.1016/j.jedc.2023.104695.

Hinterlang, N., Martin, A., Réhe, O., Stahler, N., & Strobel, J. (2022). Using
energy and emissions taxation to finance labor tax reductions in a multi-sector
economy. Energy Economics, 115, 106381. 10.1016/j.eneco.2022.106381.

Hu, H., Dong, W., & Zhou, Q. (2021). A comparative study on the environmental
and economic effects of a resource tax and carbon tax in China: Analysis based
on the computable general equilibrium model. Energy Policy, 156, 112460.
10.1016/j.enpol.2021.112460.

Hu, X., Yang, Z., Sun, J., & Zhang, Y. (2020). Carbon tax or cap-and-trade:
Which is more viable for Chinese remanufacturing industry?. Journal of
Cleaner Production, 243, 118606. 10.1016/j.jclepro.2019.118606.

Ismail, K., Lubwama, M., Kirabira, J. B., & Sebbit, A. (2023). Development of a
sustainable low-carbon footprint for the Greater Kampala Metropolitan Area:
The efficacy of a TIMES/CGE hybrid framework. Energy Reports, 9, 19-36.
10.1016/j.egyr.2022.11.144.

lanchovichina, E., & Walmsley, T. L. (Eds.). (2012). Dynamic Modeling and
Applications for Global Economic Analysis. Cambridge University Press.

Jia, Z., Lin, B., & Liu, X. (2023). Rethinking the equity and efficiency of carbon
tax: A novel perspective. Applied Energy, 346, 121347.
10.1016/j.apenergy.2023.121347.

Khastar, M., Aslani, A., Nejati, M., Bekhrad, K., & Naaranoja, M. (2020).
Evaluation of the carbon tax effects on the structure of Finnish industries: A
computable general equilibrium analysis. Sustainable Energy Technologies
and Assessments, 37, 100611. 10.1016/j.seta.2019.100611.


https://doi.org/10.1016/j.apenergy.2020.115475
https://doi.org/10.1016/j.egyr.2023.04.206
https://doi.org/10.1016/j.enpol.2019.110955
https://doi.org/10.1017/CBO9781139174688
https://doi.org/10.1016/j.jedc.2023.104695
https://doi.org/10.1016/j.eneco.2022.106381
https://doi.org/10.1016/j.enpol.2021.112460
https://doi.org/10.1016/j.jclepro.2019.118606
https://doi.org/10.1016/j.egyr.2022.11.144
https://doi.org/10.1016/j.apenergy.2023.121347
https://doi.org/10.1016/j.seta.2019.100611
http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

ov YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

Kumbhakar, S. C., Badunenko, O., & Willox, M. (2022). Do carbon taxes affect
economic and environmental efficiency? The case of British Columbia’s
manufacturing plants. Energy Economics, 115, 106359.
10.1016/j.eneco0.2022.106359.

Liang, Q. M., Fan, Y., & Wei, Y. M. (2007). Carbon taxation policy in China:
How to protect energy-and trade-intensive sectors?. Journal of Policy
Modeling, 29(2), 311-333. 10.1016/j.jpolmod.2006.11.001.

Lin, B., & Jia, Z. (2018). The energy, environmental and economic impacts of
carbon tax rate and taxation industry: A CGE based study in China.
Energy, 159, 558-568. 10.1016/j.energy.2018.06.167.

Lin, B., & Jia, Z. (2019). How does tax system on energy industries affect energy
demand, CO2 emissions, and economy in China?. Energy Economics, 84,
104496. 10.1016/j.enec0.2019.104496.

Liu, N., Yao, X., Wan, F., & Han, Y. (2023). Are tax revenue recycling schemes
based on industry-differentiated carbon tax conducive to realizing the “double
dividend”?. Energy Economics, 106814. 10.1016/j.enec0.2023.106814.

McDougall, R., & Golub, A. (2007). GTAP-E: A revised energy-environmental
version of the GTAP model. GTAP Research Memorandum, 15.

Mardones, C. (2022). Pigouvian taxes to internalize environmental damages from
Chilean mining- A computable general equilibrium analysis. Journal of
Cleaner Production, 362, 132359. 10.1016/j.jclepro.2022.132359.

Matsumoto, S. (2022). How will a carbon tax affect household energy source
combination?. Energy Strategy Reviews, 40, 100823.
10.1016/j.esr.2022.100823.

Meng, X., & Yu, Y. (2023). Can renewable energy portfolio standards and carbon
tax policies promote carbon emission reduction in China's power
industry?. Energy Policy, 174, 113461. 10.1016/j.enpol.2023.113461.

Najjar, N., & Cherniwchan, J. (2021). Environmental regulations and the
cleanup of manufacturing: plant-level evidence. Review of Economics and
Statistics, 103(3), 476-491. 10.1162/rest_a_00904.

Nong, D. (2020). Development of the electricity-environmental policy CGE
model (GTAP-E-Powers): A case of the carbon tax in South Africa. Energy
Policy, 140, 111375. 10.1016/j.enpol.2020.111375.

Nong, D., Simshauser, P., & Nguyen, D. B. (2021). Greenhouse gas emissions vs
CO2 emissions: Comparative analysis of a global carbon tax. Applied
Energy, 298, 117223. 10.1016/j.apenergy.2021.117223.

Ojha, V. P., Pohit, S., & Ghosh, J. (2020). Recycling carbon tax for inclusive
green growth: A CGE analysis of India. Energy Policy, 144, 111708.
10.1016/j.enpol.2020.111708.

O’Ryan, R., Nasirov, S., & Osorio, H. (2023). Assessment of the potential impacts
of a carbon tax in Chile using dynamic CGE model. Journal of Cleaner
Production, 403, 136694. 10.1016/j.jclepro.2023.136694.


https://doi.org/10.1016/j.eneco.2022.106359
https://doi.org/10.1016/j.jpolmod.2006.11.001
https://doi.org/10.1016/j.energy.2018.06.167
https://doi.org/10.1016/j.eneco.2019.104496
https://doi.org/10.1016/j.eneco.2023.106814
https://doi.org/10.1016/j.jclepro.2022.132359
https://doi.org/10.1016/j.esr.2022.100823
https://doi.org/10.1016/j.enpol.2023.113461
https://doi.org/10.1162/rest_a_00904
https://doi.org/10.1016/j.enpol.2020.111375
https://doi.org/10.1016/j.apenergy.2021.117223
https://doi.org/10.1016/j.enpol.2020.111708
https://doi.org/10.1016/j.jclepro.2023.136694
http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Bl uuldlin 5 g (Ve wenallins (Tl (30 ¢yl PST v 2 (325 S ST o5 OA

Peters, J. C. (2016). GTAP-E-Power: An electricity-detailed economy-wide
model. Journal of Global Economic Analysis, 1(2), 156-187.
10.21642/JGEA.010204AF.

Rajabi, M. M. (2023). Carbon tax accompanied by a revenue recycling increases
Australia's GDP: A dynamic recursive CGE approach. Journal of Cleaner
Production, 418, 138187. 10.1016/j.jclepro.2023.138187.

Ross, M. T. (2018). The future of the electricity industry: Implications of trends
and taxes. Energy economics, 73, 393-409. 10.1016/j.enec0.2018.03.022.
Rustico, E., & Dimitrov, S. (2022). Environmental taxation: The impact of carbon
tax policy commitment on technology choice and social welfare. International
Journal of Production Economics, 243, 108328. 10.1016/j.ijpe.2021.108328.

Shahbaz, M., Topcu, B. A., Sangiil, S. S., & Vo, X. V. (2021). The effect of
financial development on renewable energy demand: The case of developing
countries. Renewable Energy, 178, 1370-1380. 10.1016/j.renene.2021.06.121.

Sinha, A. (2015). Modeling energy efficiency and economic growth: Evidences
from India. International Journal of Energy Economics and Policy, 5(1), 96-104

Tan, R., & Lin, B. (2020). The influence of carbon tax on the ecological efficiency
of China's energy intensive industries-A inter-fuel and inter-factor substitution
perspective. Journal of environmental management, 261, 110252.
10.1016/j.jenvman.2020.110252.

Tian, X., Dai, H., Geng, Y., Huang, Z., Masui, T., & Fujita, T. (2017). The effects
of carbon reduction on sectoral competitiveness in China: A case of
Shanghai. Applied Energy, 197, 270-278. 10.1016/j.apenergy.2017.04.026.

Timilsina, G. R., Csordas, S., & Mevel, S. (2011). When does a carbon tax on
fossil fuels stimulate biofuels?. Ecological Economics, 70(12), 2400-2415.
10.1016/j.ecolecon.2011.07.022.

Trevino-Martinez, S., Sawhney, R., & Shylo, O. (2022). Energy-carbon footprint
optimization in  sequence-dependent production  scheduling. Applied
Energy, 315, 118949. 10.1016/j.apenergy.2022.118949.

Turner, K., Alabi, O., Katris, A., & Swales, K. (2022). The importance of labour
market responses, competitiveness impacts, and revenue recycling in
determining the political economy costs of broad carbon taxation in the
UK. Energy Economics, 116, 106393. 10.1016/j.enec0.2022.106393.

Wang, T., Umar, M., Li, M., & Shan, S. (2023). Green finance and clean taxes are
the ways to curb carbon emissions: An OECD experience. Energy
Economics, 124, 106842. 10.1016/j.enec0.2023.106842.

Wesseh Jr, P. K., Lin, B., & Atsagli, P. (2017). Carbon taxes, industrial
production, welfare and the environment. Energy, 123, 305-313.
10.1016/j.energy.2017.01.139.

Xu, C., Wang, C., & Huang, R. (2020). Impacts of horizontal integration on social
welfare under the interaction of carbon tax and green subsidies. International
Journal of Production Economics, 222, 107506. 10.1016/j.ijpe.2019.09.027.


https://doi.org/10.21642/JGEA.010204AF
https://doi.org/10.1016/j.jclepro.2023.138187
https://doi.org/10.1016/j.eneco.2018.03.022
https://doi.org/10.1016/j.ijpe.2021.108328
https://doi.org/10.1016/j.renene.2021.06.121
https://doi.org/10.1016/j.jenvman.2020.110252
https://doi.org/10.1016/j.apenergy.2017.04.026
https://doi.org/10.1016/j.ecolecon.2011.07.022
https://doi.org/10.1016/j.apenergy.2022.118949
https://doi.org/10.1016/j.eneco.2022.106393
https://doi.org/10.1016/j.eneco.2023.106842
https://doi.org/10.1016/j.energy.2017.01.139
https://doi.org/10.1016/j.ijpe.2019.09.027
http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

) YFoF Jloe— Jol & jlowd = 025 9 Comny Jlw = (sl drmwgi 9 audy) (2UaBl Gloaiing s aoliad

Xu, H., Pan, X., Li, J., Feng, S., & Guo, S. (2023). Comparing the impacts of
carbon tax and carbon emission trading, which regulation is more
effective?. Journal of Environmental Management, 330, 117156.
10.1016/j.jenvman.2022.117156.

Zhai, M., Huang, G., Liu, L., Guo, Z., & Su, S. (2021). Segmented carbon tax may
significantly affect the regional and national economy and environment-a
CGE-based analysis for Guangdong Province. Energy, 231, 120958.
10.1016/j.energy.2021.120958.

Zhang, Y., Jiang, S., Lin, X., Qi, L., & Sharp, B. (2023). Income distribution effect
of carbon pricing mechanism under China's carbon peak target: CGE-based
assessments. Environmental Impact Assessment Review, 101, 107149.
10.1016/j.eiar.2023.107149.

Zhao, Y. H. (2011). The study of effect of carbon tax on the international
competitiveness of energy-intensive industries: An empirical analysis of
OECD 21 countries, 1992-2008. Energy Procedia, 5, 1291-1302.
10.1016/j.egypro.2011.03.225.

Zhu, X., Zeng, A., Zhong, M., Huang, J., & Qu, H. (2019). Multiple impacts of
environmental regulation on the steel industry in China: A recursive dynamic
steel industry chain CGE analysis. Journal of Cleaner Production, 210, 490-
504. 10.1016/j.jclepro.2018.10.350.


https://doi.org/10.1016/j.jenvman.2022.117156
https://doi.org/10.1016/j.energy.2021.120958
https://doi.org/10.1016/j.eiar.2023.107149
https://doi.org/10.1016/j.egypro.2011.03.225
https://doi.org/10.1016/j.jclepro.2018.10.350
http://dx.doi.org/10.22034/25.1.31
https://ecor.modares.ac.ir/article-18-73461-fa.html

[ Downloaded from ecor.modares.ac.ir on 2025-04-29 |

[ DOI: 10.22034/25.1.31 ]

Quarterly Journal of The Economic Research (Sustainable Growth and Development)
Original Research Article/ Vol.25, No.1, Spring 2025, pp: 31-61

Carbon Tax and the Industrial Sector in Developed and
Developing Countries
A Dynamic General Equilibrium Model

Kolsoum Afshoun:

Mehdi Nejati2
Abdul Majid Jalaie 3
zeinolabedin sadeghi 4

Received: 2024/1/20 Accepted: 2024/2/29

Aim and Introduction

Carbon tax is one of the most important policy tools in the field of energy, which
is applied to the consumption, production or distribution of fossil energy,
including oil products, coal, natural gas, etc. The purpose of carbon tax is to
reduce economic and environmental effects caused by pollution by including
environmental costs in the price of goods and services. This policy tool can bring
positive economic and environmental consequences through changes in consumer
and producer behavior. The purpose of this study is to investigate the effects of
carbon tax on energy-intensive and non-energy-intensive industries in different
regions of the world.

Methodology

Since a CGE model can describe the interactions between different factors in
macroeconomic systems and examine the effects of a policy at the global level,
therefore, a dynamic multi-regional CGE model has been used to better
understand the policy effects.

Results and Discussion

The results show that the carbon tax in all scenarios leads to an increase in the
price of goods with high energy intensity in all regions, and the price of goods
with low energy intensity decreases, except in the group of developed and high-
income countries. Production in the energy-intensive and non-energy-intensive
sectors is facing an average decrease. Imports in the energy-intensive sector,
except for the group of countries with higher-than-average income, will decrease
for other groups, and in the non-energy-intensive sector as well.

Conclusion
To investigate the effect of carbon tax on the industries of different countries, first
the countries of the world were grouped into 5 regions based on the criteria of the
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World Bank and then 5 policy scenarios based on the report of the International
Energy Agency were implemented in each region. For modeling, a dynamic
calculable general equilibrium model was used in order to achieve more accurate
results, and then important industrial consequences were obtained by solving the
model. From the results of this research and the studies that have been carried out
so far, it can be seen that what is decisive in the consequences of the
implementation of the carbon tax is the region and the country implementing the
policy.

Based on this, the policy makers, considering the national and regional conditions
and being aware of the possible effects of the policy, can include assumptions in
the design and implementation of the policy in order to achieve efficient and
appropriate conditions in the implementation of the carbon tax by reducing the
negative effects. Based on the results of the research, it was observed that due to
the differences in the regions, the macroeconomic effects in the industry will be
different for different regions of the world. Therefore, one of the important points
in the effort to bring the emission of greenhouse gases to zero is to pay attention
to the differences in industries in different countries and the coordinated actions
of the governments with each other for technical and financial support in order to
accelerate the transformation of clean energy and reach the commitment goal.

Since energy consumption is mainly related to production activities, especially
production from energy-intensive industries, reducing greenhouse gas emissions
from industry takes more time than some economic sectors. For this purpose,
governments should present regular and specific programs to attract investments
in the long term so that they can guide industries in the direction of deploying the
most efficient technologies. The governments that implement carbon tax policies
can also use the collected tax revenues to strengthen energy innovation. Therefore,
industries that use unclean energy sources as production inputs, by upgrading
production technologies, in addition to reducing production costs, can specialize
in producing clean products.
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