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The increase in greenhouse gas emissions is one of the crises in today's
world. Because it doubles global warming and environmental pollution.
The increase in greenhouse gas emissions has encouraged many
countries to substitute renewable energy instead of fossil fuel. The
effective use of green energy such as renewable energy and nuclear
energy is highly dependent on the technology used in the production of
this type of energy. For this reason, the aim of this study is to investigate
the impact of importing information and communication technology
goods on renewable energy production in Iran. In this research, has been
used the Computable general equilibrium model based on the social
accounting matrix of 2014. The results show that in all scenarios, the
production of fossil electricity in both peak and base times, as well as
the production of ICT goods, will decrease because with the release of
the import of these goods, foreign ICT goods will replace domestic ones
and the production of these goods will be domestic. Also, the production
of other sectors has increased and the largest increase is related to the
gas sector. By applying the first scenario (10 to 100% change in tariff,
without change in the productivity of production factors related to the
production of renewable energies), with the further reduction of the
tariff, the production of renewable electricity will also decrease in both
peak and base times, but when The fact that the import of ICT goods is
accompanied by a 3, 5 and 7 percent increase in the productivity of the
production factors related to the production of renewable energies
(scenarios two to four) will increase the production of renewable
electricity in the base load. The production of renewable electricity at
peak load has decreased in all scenarios and the results do not change
with the increase in efficiency. By reducing the tariff on the import of
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CT goods, the amount of CO2 emissions will decrease. Also, as the
productivity of the production factors related to the sector of renewable
energy production increases, CO2 decreases to a greater extent. It should
be noted that with the reduction of the tariff on the import of ICT goods,
the price of the goods has decreased in the investigated sectors. As a
result, reduce the pollution caused by the consumption of fossil fuels and
use them optimally.

Cite this article: Hajipour Apourvari Maryam., Nejati, Mehdi., Jalaece Esfandabadi, Sayyed
Abdolmajid., & Bahmani, Mojtaba (2022). Investigating the Effect of Importing Information and
Communication Technology Goods on the Production of Renewable Energy. Journal of Economic
Modeling Research, 14(51), 68-112.

© The Author(s). Publisher: Kharazmi University
BY NC

DOI: 00000000000000000000000000
Journal of Economic Modeling Research, Vol 14, No 51, pp. 68-112.



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

|\‘

Journal of Economic Modeling Research

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

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

Ol )l g ALY 5 ,9Ld YL 019,19 I (wy

PN B W

0@ ooxo [M Gk Taw! (SN dusmadlone duw [ Sl (Sieo |' 619591 392 2> o g

OlesS ral dgs o8l bl 5 Sy e 0aSiils g3kl psle 35 50T 05,5 06 73 (5 el )
. (0009-0009-4234-5684) m.hajipour.1992@gmail.com.:astb 1,

DS Al g ol bl 5 Ly ke oSl (53l pgle (25 50T 05,8 LS 0 phens ki 5 Y

.(0000-0003-4103-869x)_ mnejati@uk.ac.ir :asLL !,
OlesS by dgs o815 eolamil Ly ke 0dSils (g3l psle o35 90T 055 sleul ¥
.(0000-0001-8154-9123) jalace@uk.ac.ir :astLi,
OlS kgt osils sl 5 Ly e 01l ((s3bal psle (55 5aT 055 (5L F
(0000-0003-0257-5775) mbahmani @uk.ac.ir: 4Ll

o>

S

o SleMb!

P S N P S5 ERGE PV PH N P P -+ R A
Sl SOl 5 S o ol 4 (o S Laes sla S5 4T
Sl 4l 5557 51 6yl Ol s I b Al (g1 s sl 50 OT L 2055 0
Ol B sloly 31 (SO blodd b 5 eed (6551 (sl 0 it (5551058
il o Dbl 5 Sledbl (g5l YIS Silsjls cpdy ot slas il I 5
o slant olblar w il 5 e chlos b6 agas Jabs 58I )
Ol gl ol o o3lizal (Al o Olg B Lo 5 01l 4 by o o8 Y0NF
LY ol 5 s ol 3l LT SlaylsedCT VIS 4,05 2alS L 45 das oo
bl b oo 2l L dibdes sl Mg coplyy ogdle (8L dal s alS
W5 il g Jelse 65 0,40 il I Lol en ICT VIS Sis iy ansilin

ICT VK Slsly o ab,ar 2alS LS o ldy 35 pdi o glas) )l

Sl el e 5 Jalse 6o5 0 IRl 5 Ll e 2alS CO2 HLiz Ol e

Wi £

1odlHo & Hb
VELYAY/NY

:J‘i‘)w @)U
VFeY/0/YY

e g
VYV

(Sl slaosly
A&;J.cmfld: St
it lags
(et Glals g

K} Sl ‘_f,'))té
bl

e Jdoles Jue



mailto:m.hajipour.1992@gmail.com
mailto:mnejati@uk.ac.ir
mailto:jalaee@uk.ac.ir
mailto:mbahmani@uk.ac.ir
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

YV O pooaos Syl wdgi g Ol § Sledbl (559lé Sl D10yl §1 qwyy

3 ss a8 55 oo Sty oeT ey S ool bl o LA 1y o S
SRl pshte 4 (bl s Sledbl (555l VS 4 by e slacs b JEL (ssdab

O e 3 56 (ST 285 0T o a5 oo 55351 8l 4 e 55 Q41 D83, C68

JSOJW‘W)}»M‘W&L&&;:-F

o OB Y) e (e 5 demalliblis dw (@abTliul S ¢oulga ¢ Sl tonm SOl Ol
O el g jludda Coliiomi . Jodsdos Slas il W Sboliyl 5 SleMbl o) 5ls YIS Sils,ly il

DOI: 0000000000000000000000 RRAEEZN
BY NC

Qlf-w}; © .@))‘}5- a\i&ﬁ‘b f::L



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — $A doxiuo I F+F DY o3lod I F 095 /solaidl (6 3bdiho Dbz [ VY

A .
51 S a1 Wbl 1 (6ol 65 Jammn ST 0T 5 4 5006531 Lol pslta 23
S5O0 pan 5 iyt (6551 Lo e e o (651 Sla S el 035 5y 525 o Sl
sl _ga Lyl Ty sa 5 T i b oo ol ot L alie (615 (6 5eaT IS 5 55l ol s gl
3 reen o 5 i 0y 30 41 p g kot Slacs 351 31 (b gl (YOO n 5 25553)
W3 cpl 3 3 S o T gr S & on Blas 3ot ol gl 51 L 5 iy g

5 S0 315 pliidou glacg) sl ad g 55 eslinal 30 (slacgsls aslil 4 (3L Smsls

QTR

80
70

— 62 61 61

\
60
50
40

28 29 30
30
20

10 9 9

10 e ——

0

— N o < n O ™~ 0 O O 1 N MO < I O N 0 OO O 1 N ™M

O O O O O O O O O ™ ™ ™ ™ «— ™ = = = N AN NN

O O O O O O O O O O O O O O O O O O o o o o o

AN AN N &N AN AN N NN AN N N N NN AN N N N N AN N N

Sl awn G550 = el s O 2 LS gls (655

Sl G5 0o heed Galst s 5 i 551 it a5 il o Ao 31) 10503

owid.org i
S22 Sy Sl Gp 5 55 e )5l e T0 o) Jle V) s g0s 40 e 5 L

Gl 0339 iyt (a5l o 5 Slem B b 5l ke ys ¥ Ly Y oY o s el il

1. Dong et al.
2, Mousavi et al.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VY O pooaoss Syl wdgi p Dbl § Sledbl (559lé Sl D105l §1 qwyy

S by 4 Sl Gl e3P 5 4 omes Cul wils A 1S ladle 4 L &S

Al azsls als Wy, OLds sla Jlo 4 Cans S Conl ol A 5 Led SlaC s g g (Slazes

,‘l(..:.;zd‘a;,dl,\g‘COZQ:Q}:L:AWA/\‘,L:;;\L{Q\Jiu(}g)ﬁ&:ﬁjdﬁjj\f&b
‘)\u.iij.u\iu\ibd L;jf\cb)‘as“a:.w‘u‘ﬂ‘)éC..w‘ou\.&*'*' JLu)Jav\lfonSTjj)jifoJ
}_J‘_gsL.a;éleidb@&hubﬁ)zSd)jbyc@ldjﬂd&g):Lg)l.lf.ul:..»v.@.a;b\.ul

w‘ﬁ)cﬂ“w‘ ol r\:u\g&uwﬂw‘ ol %‘bﬁuTé\;

Jon (a0 4) 5528 553550 B3 (6531 3 S5 COYAFV¥M ) tm 5 5l 40l 5

G 55 5 s Br e ((VYAANYAY ) anns 5 oy by 53 153 el i des slacss
V)t b sl 0SB0 o3l b5 58 el ydikiidond (lacs 3l Joma 515538 5535 00
Uit S b Co sl L STL 5 pdiddes el e el S g (VY47
Jolio 4 4alsy 056 g1l OLL B 1) Jstls b b 3l aslinl ST L (o yl 5 Jst1s) s 8
S CORC PR P PRTRY B [ Py 3. / PPN L gt JIC S -NSPY i
3 doys 65 Uslee S5 Cxis 3 ($55T 5 5 531 oo Ol sl 5 Rl shte 4 (ol
S6 9l anw g cod Cub b sbul S 1 anl Sl S S AVl Glarw 5 Lgl.acjla Sl lael
S5t el 5l adT (6,8 50 5 dyidas S 5l (anis 2 b S Ik 5oy
(\VF¥) jl.\i\v.&g- L y3 s ol (6551 o puan Sl J2alS 5 LOT (il s 5 35 50
cl;“'l,}zf)'g Sy By Sl deys o3 AP F Jl b &S Sl odd s i 58S dlle Sy
S0 0 (651 poln 151 S8 4 5 W 5 Comy o Sl S5 05V 58 el b o

A RUIE


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VY — $A doxiuo I F+F DY o3lod I F 095 /salaidl (6 3hdiro Dbz [ YF

(Sl Slsl ) Calien (6551 b <SS 4 012 53 5 U5 1Y Jgur

€ acel $5 5 S5/ $55 Je; ;€ i
phtes | GT6, | clewe | K b
e SSE 4 5 Wy
FOV/A V/A VF/A ¥/0 Y YAMY | OFAY
(Csle Sl 3) (6550

.=
Ve¥epsds i IS e

Ol 5 (oo (sl Slas 55t Sl ealimal b s o OLES 87 3515 5 5 (S slems (125 5 5B Dl
,;;Ji.x;Ls;uu:wm\s&g@\)uﬂjuuﬁﬁbcu;\gzuduéjjs\wﬂc?q
53 () 0L 5 Sl Jie Ol e 4 sl 5T 55 Can ) Jae i b ol
S 1) S James CoatS Wil o ICTT 5530555 3,58 ¢S Wlodew )y does ol 4 35 i
& g o 0 g oS S S SIS (gl 4 Coslate Slost 5 YIS 2 Sl L5 At
u:,.alflf|CT454,&!;4?}3}:5&&\@,\ipcdba\p.ﬂeﬁﬁéjjijcbdwu&alf
et 9 OAS (gxio 3 B A4 5 opl a7 5,15 (90§ bl Calttee OV puaes 5 Slontt ad
5 Olebl (6l o sl &S Cal e a3 kS e 3o |y (0l Gl L
S AeeSTe3 Hlamil aom 55 5 pdibde Slg 55 08551 O s oyl 5 b 5T DL
9355 O pan (6551 63L) sldie ol S ddCT ol g (6515 0 g 5 W55 55 e 2581 1
5y &y e il 5o OS5l 5 el (655l Sl a5 b ply kST U 5 o sl AL
238 e S (el (S bl 35 iy gmio A5 5 Fuis 5 Jle e o655 R
CiS e b Sty b Llg e ICT s il 18 s s s Sl 5 LD
AN b o
oo il Sl G Jasme (o)1 1 Bld 4 Lilg o ICT VS Sl iy 2 1
)'1ICTQ\;)\,,,u:,p:,,u:.ul;suduu:s,awtfd\ijcbsgwbiﬁu\j

. Nejati et al.
2, Information and Communication Technology.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

DY O o

Yo [ povaoes Slasiyl wdgi g Olbliyl § Sledbl (559lé Sl D105l §1 qwyy

Olge & Al wdls pdiddes Gl 55l 5 5 S lama y Ssline Ol 1 Gl (5la ) 5287
a5 o33 (5o 5 5287 31 5V 8L ann 5 (5o 5 558 53 VIS (65 5 585 el o g0 5o e
G dae s (6 5 o Sl 31 il dnn 55 (slay 5287 SHICT Silsyls a7 ol ) Ul 3L o
arw 5 (sl 5587 5101 ) LugsICT L;uYL{Q\:)UQ\}:ﬁY)\:}JJJ.MQ@l:dfli sl
YIS ol Sl g O jon el s 93 53 457 s oo DL Al ph ol 0k &) dman 55 Jlom 53 5 B

M‘oby%%njdbjbéujﬁ)‘

Bl ann g slay 528 51 lsylg B oan s Jb 5 glay a8 51l s

)
(Vo) Q
0 " © ~
< o
~ o 5
o o
) o
n o
3 g o 8
— — —
" ™
. ©
I~ ~
— i
S 3 -
o~ %Q @ e S 8
o 02 | BN~ n ~ »
) O ng n © N NS n )
Fo 48 ¢ N el B %
SN B |
I 1l I il ol | ]
2000 2001 2002 2003 2004 2005 2006 2010 2011 2013 2014 2015 2016 2017 2018
Ju

dr g5 Jl 3 5 4Bl ann g (Glay 528 5100 o g ICT (LY ils 1y Y 510903

(UNCTAD ) 55T ol o

2o Gl 5l W5 g op S oLl 2l )3 ICT VS &S age 285 5 Coenl 4 a5 L

i el (55 5k5 YIS il s & ol Ul ol @0 o Sl JUis 4 bl o ()l
23l e SIS SS SEBE dal g o ST L s A slags S s
B 4 e (3l 53 S ol Bl amtizs A3l e 6T (655 05 3 ( M5 SleaSy

o g 39 dCT SLAYIS Sa,05 (la @ o5 2alS 50 dhe das a0 55 ¢ opl 5l s dal 5 2>


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — $A doxiuo I F+¥ DY oskod I F 095 /SaLaidl (6 3hdoo Dlaiss [ Y5

ol 030l Ly dumslons 5 o sae b (581 31 st s ool 0dd Ll 35 ol (65
.gL.w‘oﬁﬁd)wwﬁbj‘@Uﬁad‘&ﬁﬁw%fﬁyfjsww‘
56 Sle candie @150 3l day 45T AL b oy oo p s i AL Sl i Ols aoT bl
wstls p ) 5e die (B yme w051 5 B 5 Geios e Sidw )3 555 o0 W) G (geindy
ﬁ,,\,:,us\?-otﬁJ.u@ﬁ\,-\6;\;@wjuu\;.uhuﬁ;@w,mmhﬁ;,zs.,

3 o 5] Dlslgiiyg 5 (6,8 s Lulg

S S Y

TS 8 b ol a3y L E 5 B 5 (6l ed (Sla g Sl eolinad o
g..d\ag‘;ﬁ\p\@j‘suwm,@&sd\jMéu&yvm;mmu&;ﬂw\&
50, Mg YN Jl s ise oSSE @ Olgx 3 CO2 Hlazl 2l 3l oy ziw s Cpen
3wl gl Wl gl lasl js Sle SRl Bl de s $8 ele ol il o3l & LS
3 G g 53 s g ol sl Sl Sl 05Y ey (VoYY AEAD) (il 03l oz
S5 8 ST Lo Lame 51 bl 4 05 o0 Dy al 03 053 S 5 5 L S
GBS 3 LI goslitul il ed SlasS il Sl ombin Rl Al it
LOT Silayly WYS ot 5 28 glaely 5 K ool ICT GV i 28 dinjls oo
Al e

S ) Lo § Oyl o SA1, T

oty (b5l (81 5 SR K Ol gte b (503 18 b 4T ST s 5 Jams i 45
355 asl )8 55 (VAAN T Ty S 5 s 3 5d oo ol (s3lal sla it 5 oS Ll o
O a5 b e 53 ol BN Sl 50 5 Ats 3 S o 5 )l (g Bl s 4
33T SIS 558 e Sy 5 gt Sl oslizal b T s 85T 555 5 a8
e 51 dis 7SS ((5)5l8) (54555 5 oS 5 rbie il w4 |y S s lamme 5y Ol

! International Energy Agency
2, environmental Kuznets curve
3, Grossman and Krueger


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

YY O pooaas Slsiyl adgi p Olbliyl § Sledbl (559lé Sl D105l §1 qwyy

Slasl oS 5 i el golasl glgdla ulis dnm g 31 36 ST 55 2l 551 Ol joe odiasislis
Do 53 i Kily S5 51 5 s o L3 5 s A 5 Sl 5 oS5 ks 51 (36 (ST
s3bal byl 3l e Sl S S ) o as bl on 1eal (653585 i 51 (36 ST
oo s 0y VT 287 (gl o3lgh i 0 5 55 W ool S5 il el e eliie 1358
S5 A bl G 0t VT 28wl Gt W5 S5 155 il e oSS 51
Dy 5 A
350 25 s 5345 505 35 o 55 Loy amma y Wl Sl I L a5

ol 4 5

(sé.lﬁ)’falfu\is ((;—;'-&)\al?-\ié

Mg Sl B cpoman g slaBl o3Il il 8 oo e Sk ol 3 &S Kddme Oyl &lal3T ol b

K> Sobew pip (ST (Hl 5 ety VT GWYST | s damn CodS 5 g Lol bl g0 ST 1L S 5
St NT Slsyly 5 Slpslo (o st Sojlos e S| 2B slasles B e Sl 35 ol I H
0By ol 5 S an oS 2Ty i ol 15 o | e OO o ¢ S o 4y g s 5 2SS

C,.ﬁla c‘]w”‘f:t f_Lw CJLJ upJB L QJBJ u-.’“jL"' J).&sa J\)\ éfaﬂ%}&b/jﬁdw‘}Cu)‘j\JKobu&»‘Aéjj\j

3 b p e amee iST talS Db op oy Lamne LS 35 s ulg 53

(WWaV) s bz o

S § Lo Sl 9 gt SS3l wdei ICT Llist.y.Y

S s 5o 1y mdibdas Glas S A 5 m S5 el se 6551 (el 15T
Pl 03,8 A

Glag il il s s Jolb ol 53 51 Joal e amws ol tgaliamsl fool e -
e el 5 503 5L i B gl 4 b el Blhe 53 il dos
i 53 4SO S5 5550 3505 (Vb @Sy 5 Sl Sl 55 LT a5 (slmels

Slesldes ST dsle dowd glacst pu olanl 5 ) dame Sl g =0 150


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — $A doxiuo I F+¥ DY oskod I F 095 /SoLaidl (6 3hdoho Dbz [ YA

e 8 s b ale Sl e blis el slaat e rmen 5 1SS gLajE
Sy

SLas il aamy 5 5 opas )y s Sl i3lg ol Y
5 6558 sy ple s (Hoo VL sk po planl 4 5L (o gy 5o m b
SLasi s m e sole Jalse 5K (Kl (SR il e
ot B S s B el (Gl el mditides
el i Gl S L b e slaslae g Lo lil

slaglsl Jaml 5 W5 Oligas Jols (S5 glacslo ) (o Julse ¥
(PP LIS (S 5 (Sl 6 ) s

~G e (Dbl 5 DMl (6515 el it Jols s glaaddjo Sl SSL LS |
S dzer Sl mlin ane g 5 5307 5 50815 5 Dlelbl 0t (6216 55 5 sobadl sl
355 5515 23 5 6ol coolaml Julge 0929 5l S o ad so pl Sl ol 5 5 S pl s
AEL sl pdddew glag il Wy e ST Llg e 5340

(s Jols Dbyl 5 SleMbl (g9l slacslo ) 55 &S Syse ol @
o s s 55T ST s LUl e, 5 Sl Sl eslial Soylge 5 U3 s
Ol S s Corge il oDl S oo Joged ) i slas5 5l Al g Ly s e
SL,y 558 Sl pdibdas lag sl anm s g slaml S )3 jay SiSls 5 (g5l JLas]
Ol o Foli S 53 Wil 5 o Jo1s OLalid 875 45 o a5 Lo 55 (Sla) 5287 adlianm 5
35t 5 K80 ESGST o a3 5 ST e b kel 3 (el Olpslie Sl S
S o ol s DL (gl 1 o3 ol Dbl 5 DS (6555 slacs b
Cs 533 bl 3 iy (sl 1 e Vmmmn So5 O b 51V VR S 5 k)
Wl DLl 5 Sl (555l Saiatlu ) 3 o)l 55 byed 5l ol

um:go_l\ 4&..»;34_,44!}36» o}}o\;ﬂj@ﬁ&.&h’c@ﬂﬂ @k‘uwﬁwb

L Hilty and Page


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

YA O pooaocs Slasiyl wdgi g Ol § Sledbl (559lé Sl D105l §1 qwyy

5 Ol (6558 50 oM 4 (YY) JOLKs 5 Jin) LS g b6 eSS
Lol o man 5 JUisl 5 il plad 5o e o 48t slaml G b 51 LB
5 AP el csose e Sl 5 Laaypa Sals cDleds mg Sl 5 pdpda
OFNOLan 5 63LTeld) 558 o o dididaed slags il
G s (el ¢ 25 38T Al 5 oo ke 4 Sl SIS 50055, (S5 Caliiee (laazr 53 ICT
5 el sl cslaalate 5 (o3laBl Ganm 5 (55l e g o) lames b (odlg i
(Sl ST sle gl sl ¢ ICT AV JS) s 13 3b Coi ) i oz
(s Sle 4 aber 3 (Bl e5le 5 (S8 SN S gt <0 55 3l sl 5 ol
CalB) S s il el g Jalas 0 e 5 g0 clneylsale 5 (655 e (il (SS9 SN ey
b pelsr ommpan 25le dmite 1y Gl 5 (bl ann 5 (slaaels s i 5 (Ml slasl3L 5o
FoS S sa s i S b oD I (6 2y pam Jlesl 5 Gl (o i (U 5 4 528
Aas o 1) o5basl slac a5 ) 5 S (60,8 Lol 2l sl 0 S sle Lo b 5 uS
68 ool a sl axsls Calides (gla,y 458 )3 b Gl 3T 288 55 age 2 el 2BICT
35 dmslr S 5l 5 5587 ( AT (Dblo )l 5l (Ol b g3 ia 55 T 3 015 0 o
oo o sl T 5 5 b 511, s LLTICT s S eslizul st J2alS 4 b g 0 slacJlnd
ol Lo 55 ¢ S o8 (lnosls (511 5155 5 (Gl s iy 0 3 g 3L (Sl 3 2ASTL
3y o3l (650 3l 2l 5 a5 ()3T paz ke (5l dam 5 b 53 sla 538
as o AT B s Ja (lakt 5 men 5 i o S g | WY gl (e o
(5l (S IS el ails 3131 S5 5K ST as ol 31 S5l 5 gl S eslizad
33 (K opl oS b e €l Calidee 331 93 ol 1wl 2S5 (sloylsale (gladla

5 b 3 age (238 Wl o ICT (ol oo ol &y io S5, ICT (18 sl

1 stalloetal


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — $A dxio I F+F DY 03bod ) F 095 /solaidl (6 3hdoro Dbz [ A+

\Jﬁ)?ﬁ...‘o-Qﬁ‘&}b)‘u‘j@bs‘)l}ad‘@w456‘4:;4:.,\Slni‘a.liua.bbd.:;ubda
aedas 53l (60 g 4o 43 355 W g (ga 43 (651 Geslg il Wil g e |CT.>J§
e (9 me LSl L g das oo 2l ud 5 dols a6l 4 085l o e e &7 Sy guo o)

Y ‘\G\)su;&:lflj) S 0 3wl (6 i (e3laBl 555l padeiin (65

..L»T): Sl |A/"

il 9 Cwdl

NES NGO |

Sladkie 5 g3l anw g

EIA o pan g S 5 Jaoes Lad

Calisen (gl tou b Dbl 5 Sledbl (655t Lls,l) o

Y~~\4G|)>Lij&_iﬂ;:c‘.a

. Wakelin and Shadrach.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

M O phuas sl ddg » Slblisl 9 Sledbl (5359Ld YL DIdylg J1 sy

20T 855 Shay bl 5 Dbl s SeMbLT (6551 3585 1 03331 555 A 4 4 5 L
ool el 5 8 5 515 e 5 09T 53 55 655 o 0 63 ol 31 68 o ) slaans
(YN O gy 5 ko) das 15 31 Cous 1) 0T o e 5 5551 L5 il 5 oo (55318 ol S o
o 5 e w5 S T > (Gt 5 5 Gaoes (Sl Ilnd b g5 a5 5287 53 (65518 b
GBS 31 15 o (638 ) o kbl g 55,3 (5o, 5587 (5558 Cpiomat 5t 55 5 Gosd (Sl
EME o oS el pale SIS (655 Sl 5 B ¢ sSan coilign b LB a5 ik
Sose s s M5 i) Lol 53505 ) g ke 5 Gldlanly SIS Dl jly 5 ()l eoitiees
Comse 5350 Jame ICT gV Silsyly o b 5 5 oo ()5l ez 55 (0¥ TOlk ) 555
el S e 7 aas 53 it Sl gealinal 351503 55 5 Ao (SlagsS A §
— 6l 5 cmed 4 05 n 02zl LOT 51 3 5 (6l jmn Ll ol 52 5 ST ol
5 ol 5 s (S SU (6 iy g s bl Sl 03 iyt (slacs 5 51 (55
Jets (SO (6551 4 e 5 (20l S (555 ST 015 o0 ) G e 515 gl 3o
(NS 5 JosleyNs S
5 bl 5 Sledbl g5k 108 lo e S0 50 S (glalie 53 (Y42 V) FOLKs 5
o Slaye Pl s Sl eslizal b il g Ldy Jde 5 Syt amie G GLOE (6551 S
5 ALl (638 (535§ arle o ¢S ooy a4 VMY 0¥ Sl (505 5 ot
5Ol 3w 53 5By e Al 4 e (ol g sl i 5l (S s Dbl
PR pan pOnlad Silg 5 80 G B pan IS4 e (5 Gla i e

J)‘f@dwﬁsudya;w‘_ghu;ij

. Hiltty and Ruddy

. Zamaniyan.

. Armaroli and Balzani.
. Choetal.

FN A


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VY — $A doxio I F+F DY o3lod I F 095 / Salaidl (6 3hdiho Dbz [ AY

ol di, 5 Sl 5 Sledbl 6 )sks 5 28 5b a0 o(Y010) 0K 5 s
093 5 P e Sl G opl )3 Ll 3 (B s (G0 diS 3 uan 5 ES PV 53 B 5 e )
—sre 3 e SHCT 5 galasl ds) & s oo OLES gl ol o o3lizad 1440 =Y 0 Ve o
I e b T3 b sla) 5287 53 8 B pae 2 ICT Jlecpl pogdle 3505 G p o e 2 60l
sl Lo e s VL T 3 b ol 58

szl o33l 53 DLl 5 SeMbl (65 3k5 5.3 o e 10l 56 b Glallin 55 (Y1) T o 5 fuil
Sb) 50093 5 Sl Bl pand ot GlaSa, b F ol Sleslial b 56k s
o5 ) VLt 3l eslizal bos (5,8 oIl ICT izl 531 ¢S Lo y s ol ) ¥+ 1 F-144
ol N-1T ) 0eb 6 laslal 53 B s Loles ol 3,05 ICT VIS L ol jon oyals ST il
Sl el (goTys o 2iS™ 51 S S Dbl 5 Sledbl (g 5kd Soadily (gl 2587 . das o
Gosld STl (oolal i, E5 3 A s S 5 Sl (518 iy &5 oS T
ol B o pn T 3 56 ) i By 9 eae s DLl 5 Sledb

Gl 5 Dbl 5 SleMbl (65518 10l o o gldllia s (YY) TOLKes 5 0&a 04T
Cns gl cpl 4 o Jsame o plesl Slay o Jildom g, Sl eslizal b (Sl Sl 1 Jams
U e a4 aig)ls daly 5 CO2 il 5 ICT o alasl, V490-Y 0V e Sl (50593 55 &S Lilasbly
5y 338 &S CO2 Hlazl [2als 4 Cute ysb 4 bil 5 o DLl 5 SleMbl (g5l 5 o
el ok oy > drn 5 3 Loy 35S gl b Gal g (e ST (Fes dae (onie 45 b
o 5 e daly &S5 (ST 5 Ty o sl o s o 0L 4L dnw 55 (sl 5287 (51 o
!

1By e 5 o3kl iy o anw 5 ACT 10 50 L gl i 55 (YN TOLSn 5 0,V 5
S S g San (sl (638055 S et daly gy sshie 4 1l Sl Ak dal

5 Ml (3l o (SolSS sy 0 gl e S aslizal chas e 41l 1y 5okl

. Saidi et al.

. Afzal and Gow.

. Af6n Higon et al.
. Solarin et al.

FN A


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

AV O pduas sl ddg p Olblisl 9 Sledbl (559bd Y™ DIdylg J1 oy y

S o ol 15 V8T N0 Slej (g093 53 By 9 e 5 Jbo drm g (g3l Liy (LS |
»u)ww;uu)‘ﬁ&;.;ﬁjgﬁéﬁ&ﬂj&lﬂ%ﬂjdﬁmﬁj@u&b‘)‘)Qb%‘&))w
.a)!ssﬁjéjbjsqfscéj;')ﬂjtgawé\

ddes (g5 5 Dbl 5 SleMbl 6558 Sleslinul ST cwypa (YY) 0K e 551545
Glaaiiy b Saw S, 38 Je I dlie ol 3 Llasls, 0kSTL Cude glaauja
5 @bt iy & Wi o OLES ol 5 o oslizal V440-Y4 Y Lo 0,95 5 (ARDL) 5 5
o e 5 bl )l 5 SleMbl (5551 87 S 53 el Cdl glaa ja , aie 5B CO2 las
Slatija o 8 b 53 Sile ol edle 3yl Lt sl it ST diies (63
e 358 0 Al Oyl 5 Sledbl 6)5ks 5 o S AST (o3 Ll (galasl Ly (wdha
)13 0L o ool Ll 5 (ilg (Sladis 5o 4 s (65 51 5 e Sl ockeoli S

ol @lsn 3T G o 51ACT &l 235 ISl gy 4 (1Y) "0, 5 e
3 gdome 3y b 5l s 5 aen g 55 05,57 e 5 iy o a5 1 Il Slilaiiar o o
b ety e s I SO o 0BT e ¢ 3398 5538 2 55 CO2 izl 03 S
Sy s 0355 5k Dl s &S S o AT caodls b 4 ¢ ol Sla o 1 Jusl IS
5 G5 O pan S50 T 5 pliiden S i e 4 e dCT Ol
—L;jj\v.eﬂ.u‘jdgﬂc-rd;)lqﬁcdlp-&\Q.sﬁ@jﬁéﬁTéh&wa}u&@\
ol st osdhe aas (I LT O 53 6551 ol O man o)l g sammn 53 1y iyt sla
Sl 1S iy o i a5 55 o adlate ol ol 55 CO2 lasl L2l 31 Eob ICT & ylows
355 S0 ICT (5l il n (5 3Lasl3T Loy ity (6331 0 e o 131

(St S5 e ank € Lo e I s o 5 a4 (YY) TOLSs 5 Lae!
Sl « COZ )izl 3 510 (gla ) 5287 55 Dbl 5 GBI (g 5kd sl 5 oy (555

Jola Jols Bl O g S5 gladute 3l dlas opl 3 il el (galasl gl 5 CO2 2als

!, Shahzad et al.
2, Murshed et al.
3. Azametal.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — $A doxiuo I F+F DY 03lod I F 095 /salaidl (6 3hdiro Dbz [ AF

Joe (2 sl 8l ol 98 O 55T 1 ot ¢ B3bal D15 Lol D pame Dl o
Jdos 5 4 52 @Lﬁ Wl ol eslimal YoNF=Yern Sl (g 095 momen g codls bl (6l
Sla) Sl 5 Dbl (6555 5 s dyddad (55 c(Slatd (65,3 45 S gm0 )il O g S
G35 4 das e Ol s baoms s S Jl 3 S &S o 1y eobal ws, (ICT
S a3 o Ol e glaadl S S CO2 jlisl Oodo 4 ICT Sjlos 5 pdyydons
558 2 CO2 Hlasil jalS pmman 5 ool wi ) Ceb ICT Syl 5 pdidsdod (65 51 3 e

@3 Ll 5 pdibides (55 csln G551 G daly gy 4 (VYY) 0L 5 A2
Sy Hlasls  YoV2 51490 gla Jlo 0595 Sl G7 sla, i8S Ol 53 (op S S
—STIes sl 5 S Sbas Latls 55 51 GT (glaysiS 4y 53 Jasme ik (6,8 o510
Slasl el 55 (glitar (g5 L mme 4 S &S das e Ol 2B el okd eslizal oy S
oA el i Glas Sl O bl el 3o Dokeddy 53 0 STy 5 S 4SS
G7 sl 4iS oS das o O iopad ol (ol posdhe 35 0 GF (slay 4587 55 Cons jdaes
Ll 4l by e hins i S S ame b HE Sl (lo g 1y 55 W 5 (slads T 3 sl 5 e
L,8 515 5 S eslimal s STl Jlal ¢ Cos

Le Ol 3 6 S ICT o jlons S it s s 5 50 ol oy 2 (Y YY) 000 5 Sl
JB (o505 Joles Juts &5 1 gy ol 53 S oo S o simdled Gl sl 53 1) (5
b el ot slizal Jladim g 5 e —Jled o s g Sl B 3 by dlns
S Goge g3l I S Sas g o S sl dCT Silsyly il 1L &7 das e Ol
4 Jled ) iy 5 S e sl st s Sid (il bl s Sl s 4 s SHCT 0L
Wy 5 ICT Wy [2als o peie (O gor—Jled) (ghaiate o Sl s il 1. g il s bl
Ssh o0 Dbl g SleMbl (6, 9ls 0diSs Iy azkaie j5 Jls 2l

. Murshed et al.
2, Nejati et al.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

A [ pyvas sl ddgi p» Slblisl 9 Sledbl (559Ld SYL™ DIdylg J1 oy y

e Sk Sl 5 DMl (5551 3T s 2 4 (VAT o)l 5 g Ol dases 5 omsls
S o 31 sy cpl ys il Yov o mYo Ve Slaj (goy93 (b ¢ J 5 Jo E3u 53 85
ol oLl )y 5 3598 (54505 Ol e 4 OPEC 5 OECD (s (gl 5887 31 e 5 b sy
Sdd (Dbl 5 DMl (6,5l OECD Caws (la)5iS 53 457 dias oo O mb ol
Cia lay 35S 55 S Il 53 das o Rl B 5 Ja ide 53 285 slaessT 3 5 uae
Al o 1Al B g fom it 53 (35 SlaedysT B 5 ae S CT 5 )87 2l 31L OPEC

SUCTOWLL 5 Sledbl 555k 5T e Ol 5o b llla 53 (VFAF) OlasdS 505l e
S 3 ookl b (ot GMM S50k diate Ciniie (slaysST 55 (6551 3 e
S el s aonS ol 4 1880V L) (G0355 Sl (oo 4Bl el (sla )5S
Al b glast 51w 5 ol jan il b shast sl (5l O )8 sl ) et ls aw s LICT 2 28
5 ool 7 53 Le dalaie Cite (slay5iST 3 1y Wl (6551 L2 mae ok (5,8 o3Il (o
s o el 3l Sdeds

3 o s SN e o JUST 1 (538 515 5T o2 4 (IFAPTOLISn 5 (6 gn 0
ooy 3 Al sty lastls 65 ST pdiddes sl A g - Y il ylg
e ol 0 63zl VRAF-Y WY Sl (053 (b by Bl (slaesls (51 4l omnd (gla 528
5 (T e SIME e JUS™ 51 56 (558 5y soite Slsomn 5 e S 51 S
A2 ks A5 6551 S Sl pdididas sl e Slasle e 5 Sl YIS sl
WLl aalllan 35 gn (Bl dmmn 5 5 dnn g5 Sl (sla 528 05 8 5

(ICTSWLL )l 5 SleMbl g5t 5 28 30 Olsie b gldlie 55 (¥ 0L 5 o S5
—o3l3 316 5,3lS (Olads (Camip DO ol o3kl (gla Jide 53 sdidsdas (la (65 51 o s
3 opmmen 9 AVVAIYAD (gla Jlu Jsb 53 Dladst 5 Cmtn (6 9laST idw am ol o 5hl sla

245 Wlasls O s ol o oslial Doty alyy oS 1y 208 ke s

!, Ghasemi and Mohammad Khanpour Ardabil.
2, Alizadeh and Gulkhandan.

3. Mousavi et al.

4. Nikoyee et al.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — $A doxio I F+¥ DY oskod I F 095 /SoLaidl (6 3hdoo Dlaiss [ AP

5P s S Comge ol en ol 08 e 5 oyl O, sl il el
e Lol 2 S 2k 5 ol pen A5 S Rl GRIL Sdacl ST el 5 sl g dididas
Db e G510 e il 3l Esl 55 Ddeol S 53 GDP il 53l imman Al o0 201531 (65 )
355 G5 B pan 53 b o o o U5 ICT 2 28 ekl 5 g

o e Sty S| 5 SNl (65568 5 2 H1 550 4 (W) el (g b 5 (5o
Sl oy 4 by e o sbb slaesls Sl dle ol s Llastls (Sl 3 Ssy) Ol 55 &5
S dims o DL ol ol 0 o3litul 4Bl aks Gy skiE By 5l eemen 5 VFAO-IYAS
Sas e Okl )3 (65 5 pae s Sbls )l Sledbl (g sks 5 xS T b
53 Sl 5 Sledbl 6)5kd 5wl 358 o b 45 aly ) Ll 5 o s | & 355 o5 oalie
643\J,~.,\.4T);)63J5|6:“3¢A:§;3ﬁ-Lﬁuﬁh)}if‘_ghob\)sw..wb_ml:hgb\a!
QA.&J.:ngad';u)w;\\fLgb:;Jm\tjc@@ﬂja\wj)bwjd&;\65.:3:-
Syl (6551 o prn

it 5 S5 0 pan p ASTE 2y o plonil Dlalllan 34875 5 0 L3l S5yl 4 b g
Slaly 4 a8 Sl Oy awn G ol 53 bl Sl 035 0T Sl 5 SleMbl (55t 3T
Ay QTQM{,.\:S}: Jolse Sos0 4 5 N5 0 S (6515 Dbliyl 5 DleMbl 5,5k YIS
53y cnlone BB o g Jolad (sladibe B 53 03,108 i hdond (slacs3 1 idu 4 by e
23 s
gsumvfaj) Y

onl 03 (B3 S slas Sl g ar 5 Ly ol (63,08 £ 5 5 Coda Bl 4 S5l G
) e 355 e sled 4 o g Olidow 00 3 sl Siash wwl K, oS s
23 pdidides slags sl Al s Ol s SleMbl 6,5k Y Slsyly 51 sy andllas
ol e b BB o ges 3l 6 SNl Codn cpl 4 oliws ) el O]
sl o o3zl (Al oo Olgz bli ple 5 Ol pl a4 by e ST YIF Jl eleza| (gl bl

. Mazini and Jafarikhah.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

AY O pauas sl ddg p Olblisl 9 Sledbl (559Ld SYL™ DIdylg J1 oy y

dolmo B ogos SO S -
basl folge da o o bl G b 5 bl 5 0 CO2 il 51 56 Coy 5 damme (S5 T
el 2l 3 10 5T (alasl s 5 5 NS (sl e poled s bl o BLS I Cpiomes
Rl 035 Cul pde (53 L1) S1 nl 63 28 5 5b & Al oS ol (6550 (2 L
ol 03litul dunlous b o gee J3ls s 1 andlas ol 53 s e .S ) Ll a

]
Gl pditdos slass il Ay o ICT GV Silsyly 51 gy sl candllan opl s
s 7SI iy ol 0k o3lizl Conl GTAP-E! (¢ 1 51 Lo <" GTAP-E-POWER
GTAP-E- s &Il 5t S (gSlone VS Olgie o VS L GTAP-E S s
c,.ssc&JLajcdtw63,'\‘ij-‘Ju;;m@;;‘ysws@uuwu\?%wer
g 7S A 5 g b 5B 5 e (B o e sl b Ole 53 5 sl Ole 53 (b s
(G 2 e 68 Ole 53 iy 7SI A 5 g b B 5 e 15 U smme 3 e 0o )
G35 s sty 5 bl Gy G @ Sy b 58S 05 53 W 65!
ol Jolse cls GTAP (o S aslas GTAP-E (5,81 53 (Y18 75 2) ol G, W 5
3ol pazm 3 sladlata 1 gl AaT s dizn (glailate )l 5l ol W 5 Wgy 5 eslizul 5 e
sl S bl T s ol 5 s T oo Sty badd o5 5 OUL (5 Jolse 35 3
I PRI [ IR S RWISUSPR JICK PRPRpev s K R TR L
SO 3500 (6 s Sleds 5 WY W 5 4 glaabate Hl gl 1 by dalys 3l eslazul b
Seomen 5 cauls 5 adsl Glaesl Sl eslinal b kel Ll e o 5 s slasll
(b gl s oo o Jolse caan Lijls o Slods 5 WY Wy 4 s ol S 5
oSen (ol bw g odd g VS s (il sla b m oS &S o gl
orbie 4 s Sob 255 5 oS o) 5 5 (YIS (gaen A 5 53 5 Lyl peled s Aines
Ol 0T 45 & sl o GTAP-E (¢ Kl 51 ovaxs GTAP-E-Power ¢ KIi 5,05 34

!, Global trade analysis project-Energy
2. Peters


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — $A doxio I F+¥ DY o3kod I F 0595 /SoLaidl (6 3hdro Dbz [ AA

Jols S ol oo 8 8 a5 3 (6551 el ol 31 sty AU 5 1 5 il

35850 60,8 AenSTI63 HLaT Ol riomen 5 G A 5 (Sl 45y S5 5SS

Mo sl F-Y
Sl ar S L ol ol 0l 2ST gl 4 (F) 1o sad Lo 5 (g0 sae oS Jbe o 5 5l L
IS abauly oslg 5 oS pm sl dgl Y ol gl Y o bl gl yls (g 5 <S5 ol 5ad
oslg Casid w1 S danly o3lg b VT STY TR ISTRNHINE S g AT P
ol 45 5,05 3505 (6551 0383 a5 S e eslg Son o b 45 5355 e JSKi daul
aY 535,85 o Soge w55 ale s 5 655 GLOE (b ol ST &b
93 53 &y S A 55 5 ot o iy S 5 i S s 25 93 4 (651 030 e
Ll 48 el ) i 2 ey ol Sl S5 5 (SG 0,8 e D Tl s TS L
ol Gl fuad 53 5 55, 4l Jsb o L& L Gl LolE 5 ad e Ol Olejen 5k
G somn (6 (S1s diy S A 5 a5 5SS Bb S s el Ol g sl
34 ol slael 5 Jts Ol gie 4358 or Lo Dbl g (glalamd o s 3l il o7 s
SUSL 4 2S5 s ol 4y il s S e elitel St g Ol 4 6K
35 o8 5,5l s men 4 cias R151 1 3 A5 Ol &G 5L LB s G sl
L)ls sy ool s, s b 53 S e 13 Ak Sk Ol 03 G oS i (gt
Slie e o5 (U5 Lo o8 55 ol S o o3l B W5 (81 a5 5 5l S
e 458 el B Ky (50555 93 G OB AUS el (g 53 5 kisyls 1y 3 (s 5 G
ISP gV F PP T SV PR, AT IR PR PSP P U N B
5 Ko 5 o 5 15 c(sland o8 5,5 g0k o8 5 15 ¢ 658 o8 5,5 ¢ T o 5 25 o8 5
sy o855 (558 o8 5 Sy L el 3 sk il KU L el A

)L.4>'Lf~).5.Jﬁ@)\}é)@‘b)}»éﬂlé}j‘@ﬁé‘ﬂ&a\fjﬁ}&-\'a\f}jg

!, Peak load
2, Base load


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

A O pdyas sl ddg p Slblisl 9 Sledbl (539Ld SYL™ DIdylg J1 oy y

o 1) ol &lin (6,8 051 (Gladoml s OT (o jims 5 b 53 Cpoman 5 il b 5 &Sy
W5 G555 8 51 0db Lol G p ez b il ok Lol G JS il 5 (Colo 188
23 g 3 1 Ty e (S ol b il ASTL Al ST Sl G
—eer Sl il 23S L b 4 byse gdndse s 51 GTAP-E-Power (o Sl
b Jli 4 58 CES 3558 on o3lizel Sl CES wb pdy par p 3 45 (ACES)
i 7SN i 53 i p Cmgllas 5 s e Sl 4 5a oo llaa(pue) ACES s Ll 545 o0
552 AT s & LB el 4 by e il (gla abis 5 b ais oS5

AL o (1) 13505 Oy g0 4 ol W 5 (gls Y bl (YWY 5 o

. Constant Elasticity of Substitution

. Additive

. Additive Constant Elasticity of Substitution
. Peters and Hertel.

FN A


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VY — $A doxio I F-F DY osbad I F 0398 / 6oLl (6 3kude ildioss [ 4+

o p g

L}S 4.%.«‘} ‘_g‘)!lf a.sl.qi Lﬁ.}j‘ _°°.5;’| g:'))l
. S4.1:.w‘} oJL«J | L.
\ ol g ol L @L-“ | S5 G ) alo (s 5l
S S 5 alo

s 7S iy 7SI
K i e K JiE 3T WPy
S slaes sl b S8 o8 oS b wb b
ERR LY T Gty g o8y, ) oy
ez JE; 08 5 0 o8y, 3L o8, <€ 8y IR || ey o
la alf} ™ ui““ 6‘M

s el e



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

U O pdynass il wdei g Oblisl g Oledbl (559Ld Y 18519 J1 wyy

TP I M A
P ol ol Syl sV 5 Sl Glud g e ewess  CGE) ladue LIsl s
o @b S0 S alinal L adie pl 53 Slowr 5 kits 2l il VIS 3 o7
Jmo\,.;p«,)6:\;)\)L;‘M;,;J:j;,i?Gud\.x};@a;\;@;}:*g,;i;fﬂu;,l,
— 8 s (ST 35 0 45 A o0 QLS () (oS 5 GV S 5 (o 1) () 1 5 (e
5 s Y sl S oS 0 5K, T Silsyly el [iiS ar a el st 0B S
SBLol Aty 8 a8 sae s sl (6 S il (oS 5 YIS W5 s Slsyl YK

YIS olg W5 Sl 53 ik e 2l el Sl YIS 4 s s VIS

< VS L
sly il 2iST 4 Slag s gh o (—————
=R e Aty (gmu_svww}:

) 15505 SV slg g 4 Jsls
SV Lol sladoly il Slayly Y S & o S 4 a Bl iw
g D yls il gy 4 s VIS sl 55 S lar s s s
e 05057 plawl b el il RESTL Je oS o 058KnsT (razss &b ok,
Bsh s o p S oy dd dal s esls i a8 ( Sl VIS 4 s Sils,l s e il 58l
022 I L OYAY T g Sladir 5 01515 3005 5505 b (ilies 3,15 BAST alyl pslis
Sl el il BSTL b ) s 4 0 58nyT el b el &S 87 5 5L sl o

Sai oo Ol (V) dlslan Law g5 ¢ Sls,l9 5 =I5 GV
1

XD-pi];)_i )

Xir:AiCr I:SII'M;E i+( 1 '6ir) Xir
T VIS 51 o1 3 ok s me 5 5 VST O 30 XxXP o GV Sl 0l M
AL 5 55 (ol sl 5 s VS5 55 o s )0 580 ,T oS 5 VS X,

AiL e 5135l 5 Il GV o 0 5Ke,T il 228 4 by e

!, Computable General Equilibrium
2, Armington import aggregation function
3. Bezazan and Soleimani Movahhed.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VN — $A dxio I F-F DY oskad I F 0398 / Soladl (6 3kude iladoss [ 4

3 g0 g0 0503 OLES (V) dslas O ) 50 4 Ol sl GU

(oS 51 9) S as (oS y5lo) I aikaie rfi Y Slyslogxs, ((F) 5 (1) aslas 4 4> 5 L

ir—-ams;qim, -ESUBM;x [pmsirs-amsirs_plmis]

qxs;

n
qim, = Z (SHRIFMj; ><quijr)+SHRIPMir><qpmir+SHRIGMir><qgmir
j

S ) bl JS751S adkets s ("i S e Sl GV gim, ‘JI Y 28 s o ams;y
0 5Sen,T ptile SASESUBM; (ol o 3,0y Cilibes bl 5 48 culaVIS
Faaae 51 pll S1y3ko VI ad) S it Jow T et | ol 8 5,15 VIS o3 pmis,
SV G 555 L st dolee &5 ¢ Sazlata 53 1oyl YIS S e Cnd pim, (S 4
qfmyje «sble JS 51T diate s tfi S e Syl GV QIm, el S 558 55 sl
53] idw by ST YK ot SHRIFMjj, o ailaie 5 pl jidw 5o ol 1 Y (Lol
S gh n o3l [ ailate 55 gl bw g oSTT GV ot « SHRIPM; .55 o o3lizal I ailais
b g ST VS w4~ SHRIGM; o ailato )3 (“i SV 5 oo g 5l 5 Lo (gpm
N PVISTRN (,\i YT Cgs lolis qEm, s 5d e e3linwl Fadkte 53 &I gs
cJ98 9 HIgils slols F-F

SN S Ll 1y Caliiee (las 5 585 Jaw 5 0 A 5 5 51 55 n 55 s 5 51l
GTAP-POWEr o513 o8l 3 atems ;SN ol <K 2wy 5l o3lizul L GTAP-E-Power
La (3L (Sl NS Sl (53l 40 63 mi 3 il T3 28 8 ai L

Ui by e el CBlS 50 s ) ATl oS 5500 S e 93 5 ula5la e e
S o8 5 55 L COE (ildis anw s < —Y (GTAP-E (¢ S L awslie 43 G

26 GV 5 (55 i 55 0T molbes 4 a5 b o ol B A Cato 4 bg

bzl mb Shezube o) 3l Gl T (oo Cos & o gt i Jan g oh W 5


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

A [ pdynas il wdei g Oblisl g Oledbl (559Ld Y 18519 J1 wyy

C;.:...JYKJ&cd;.\gfm.L:..»).s6&@&}@)5.@\0“03W\QC%‘F
iS5 e Sl 5 (55l S das o ol 53 g5 4 1y (B pan gobee S 51 20
))\jpgqﬂbﬁ(?)ﬁaw.w\eufl?a\‘&\wf;,{lj&u\e-ﬂfpg}acuLM};
Jiisgj\m}sjiuu.nQWJ&\:)A.J\:J}S}!L;)MEA.M:@QW\)(Léﬁ:l{wféﬂ\ﬁ

Db o y3le

()

s

n
G0, ~SHRDM; xqds, + > (SHRXMD, xqxs, )+ tradslack;
S

adbie ys1 NI =l g b & SHRDM;; o aibsie ;31 Y I g us, &=90;,
5 ¢|i Y sl g SHRXMDjp of ailate 5 I VS 51 =1 slols qds, o
o) JeSKe (SGS e tradslack;, S 4 I aikaie | ("i YIS Ol ysle XS, S 4T ailats

('\*'5@‘)Qﬁ)-"\-"_}:’,"'5‘)QT“JJl’JfJ&-‘l’”,\Ls‘j)w‘j“*’MJCjLs‘)‘-’)‘)Q)jﬁ

= g sl
S Wil o pases Dol laddle Lol Glaasein 51 S ilans Loy byl ol o]
S5 Jales 5 (S8 ey oS Doyt |y Calies Salnlin HET (g 5luand L Ol g
5 Solo GV 5 a8 Col lads a0 5 o g Ol e 535S &S5 Silayly 5 Slyslo
S ICT N Slsyly el o) & o5 alS L Gaasw ol o copl b 5 sd e o5 Sl
23 o sadu 5 oolaml Calibes gl i3u 5o bl 5 5 28Tl (g0 e Dl ok Jles]
35 e 0357 0, I8 5 ate ol B8 15 b5l 3se pddes Glagl il it
48 gazme 5 (ol (oMl s Sl & bgs o Slaesls 1l a0 gorms (Tl S5 0315 4 sazme

M}‘co:‘:@wjbﬁcw)jb)}.ﬁélﬁtﬁ@L«Jé‘j.dh&bﬁﬁnbkébd&ﬂbw:rja


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VN — $A dxio I F-F DY osbad I F 0398 / Soladl (6 3kde Wiladoss [ 4F

2313 oL ol Dol ok St codd ag ) 5355 o881 Lo 5 45 GTAP asls o1 V-

b Calen (gla jtdn mad Lol (s Olgr BByl 5 01yl (it 53 4 La 5287
B e oslaS i ) sls ol 53 35 0 Sim PO 1555 o plal adlllan Cos 4 4 5
(Ji 5 Jo dCT (G cpulio plo a3 mbio e anb 56 (i sloos 51 (ks K
3,05 (ST sl 45 wlal (2 551 468 ol el pogde lodd ez Sladst L
ple i 5o 4 o (ol hed G g Bl i 51 56 J gl 4y s (Sa T it
w VS5 S s 4 JB 5 Je s Kb e e ple s 2655
S a5 Jalo 0 5 W5 Jalse s 488 5 5 e ide oSS Ol
e 5 Je 03,5 0,8 Sl o (Glupeed o 5 (b b (n) ale 20
g o dles! 5 sla g sl claosls

Sles sl w53 Mg el se (690 0 midd O @m0 gy Vo BV il il 5 5l

2dbdes

W5 Jelse 6r90 g o )3 ¥ Sl 3L ol e 4 a5 (o ys Ve v B Y J':..Mf:(}.aﬁ)tm

-J-_’,'-:\-.’,“\-,"'-'\?J sl pl e o

@j&‘f&)}b,@_}éu\«ﬁ)bb&‘}‘ba\ﬂ@ﬂd-&é}b Yoo Y u;&lf:ryx)u

-J-_’,'-:\-.’,“\-,"'-'\?J sl fl e o

JA‘}P S50 4 LSM)JV&‘)‘LO‘;&A ABJ’J 64-4)3\" Gy u&.&lsr)\.@;:x)u

e G5 Sl i 5o 5

!, Purdue University


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

0 [ pdynass Sbsiil wdei g Oblisl g Oledbl (559Ld Y 18519 J1 wyy

b S lwdud 5 5

RS B, AT s e Gl it (el 5o WIS Cd (F) Jadr 4 a5 L

S Oljen & LYK Coad JalS oo il R85 (6 2 Olje @ 88,85 4 2 il o0
5 LYKl Cad 5 558 0 ICT AV Slsyly ool 3l Comge 0 5 2alS 558 o0
Sla i )3 Lauly LY wja Lo e (nl ol (3L dal s ralS siSTs 15 la) S
Sl nl 250 ICT VS 51T (6,8 K Ol 45 olajidu 53555 oo aS Calibes
o ¢Sl la @85 Rl Lol pon amiliz 5 dal g Jl Lpned Rl 5 i 4y
S Al i aed Al el 3 g il Sl Sl i o A8 Jlse JST 60
4l Gp Cad Al ol pl s sdor pdibidad O ad e RIBN Cr e o5 0 S
— ot 1 enlimal 350 (eolaml gletdu sl s esly &K Ol 4 G by dal g ol jan
23 tas 2l 1y Sledts 5 LY ol W5 4 5a Ll or G Cead RISl ply 3
IS ka3 1) Sledst 5 YIS alad o Wl oo B i 53 (S55 0 e S50k (f yooes

g el o bl RalS Bl i 6o 0k RIS A das

b33 it B Ced (S50 et Ok 98,85 S 3 Vv RalS L e Ol ge
W5 Jelse 0 b (shoyn Ve e 2alS Lol e STl .ol al 2alS Aoy ) 4l
2k G S D5 () 5o b GRIB Ao s Y pdiddas sl A 5 i s

b r S 53V T g Ol 5e s 4l L 5o

@ pds bt g il b g ol W 5 B Ced Bl () 3550 Sl g sl sleS s

Jelse o0 e I3 5 OT s ol o3t (Jhood Satst s 51 2y g 38 6 Ol

.,\_&L Q&UJ\}QBW‘&)}U bj)ijYTw&bdMﬁij@ﬁ


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VY — $A doxio I F-F DY oskad I F 0598 /Saladl 6 shde Wlaiss [ 45

Calites (5la g sl Sl Caliden (sla ides VIS Cand ok Ao s iV J9u>

2yt Gas5 i A5 Jalse (S50 e 03 et Ok 8,35 oS 1) 515k
) L mWi Y. Ly £ 0. g, Ve A LYy Vool
oo pedi Tomyd

Cipslas Y W VLY L Y £ ) SNV g VLI 7.7 N /X (VA T C S Eyiv7\ B I/ Ve
oK Ji SN2y N VLY T R 1 7 IV o o S YL S P (7K W Y7 N N Y7 U YV O N /YN
O o o/ - - _ _ — X /X /X /X

5€ o - - _ —Y —Y —Y -y -y -y
G\;,,J:L_ﬂ - -/ /Y — /¥ — /¥ — /¥ /0 /% — N —+/A
265 e =/ A —Y —¥ — /¥ —/f ) -0 —/8 -V
ICT sy — /¥ /% — /4 —\/Y -\/b —V/A -Y/¥ -Y/b —Y/A -¥/Y
RBL! - —X —o —/f — /0 Y N — /A - -\
FBL? o _— — — —X —X y - e e
FPL3 o - - - —¥ —¥ —X —y —y —y
RPL* -Y/0 -0 -V/d -\ Y0 —VF/4 WY -4y -YYA —YE/D
Sleds =/ Al —¥ —/f ) —/ — —+/A - -\/

e oSl S g Jalse 050 05 S T i Lol an & 1o e s gl
= Vol \ Ly £ Yy g, vl A LYy Vool
Coad i T2

SiaskeS ERVZYN S ISRVLY < N L VAN IR o o S IRVL 1Y S 70 N ARSIV S Y7 S W (V1Y VS R/ VA |
K JE SAY | e NEE | S YEA | MY | S BYY | VY | sy | 888 | —oNAY | /Al
=5 o/ o/ =/ =/ A A Al Al Al Al

5€ o/ - —/\ —/ — Y — Y Al ¥ ¥ —/f
ple b =/ A - Y —¥ —/f —/f ) — /8 -V —+/A
ﬁ‘sjj\ét,p —/\ - -/ ¥ — Y —/¥ /0 —/® —/® A
ICT sy ¥ — /% A —\Y /0 “\/A -vY -Y0 —Y/A m
RBL —Y/+ -/ —Y/¥ —Yy —Y/¥ -Y/0 -/ -Y/5 YN —Y/A
FBL e -/ -/ — /¥ Al Al - ¥ ¥ —/F

!, Renewable electricity at base load

2, Fossil electricity at base load
3, Fossil electricity at peak load

4, Renewable electricity at peak load



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

Y [ pdymass Sbsiil wdei g Oblisl g Oledbl (559Ld Y 18519 J1 wyy

FPL o/ - -/ - —Y —Y -y Y Y Y
RPL —5¥/0 -50/f —55/¥ —5V/IY —5A —5A4 —54/A —VeV -VA/0 -VY/¥
Slas -/ — /Y i — /¥ — /0 — /% - —+/A — A s
e G A5 it 4 b e A5 Jalse (508 53 5030 ok Lol ek 4,80 kSl s 5l
) &l Vol Y. v £ o g, v, Al 9.7 AR
] 2

Sioslas ERVZY N VLY 7\ R £ 7N I o o YL L (7. W 7 NN X B Y17\ 2 /YN J
K Ji 5 ERVZYN N VLY < R 7. N I o S I 2 4 7 A I 2 T Y .V S IRTYA A\ i I/ K
O 0 o/ - - _ _ — /Y /X /X — /Y

;€ o - - _ —Y —Y —y -y -y — ¥
G\;,,J:L_ﬂ -/ - -/ ¥ - /¥ —/¥ —+/0 —/$ - —+/A
25 gl - -/ — ¥ i i —/f -/ — /5 — /5 - N
ICT sy - — /% -/ -\/Y -\ =\/A Al ) -Y/A -Y/¥
RBL ~¥/4 -¥/A —0/+ -0/ —o/Y —on -o/F -0/0 -0/ -
FBL o -/ - -y A A -y -y -y — /¥
FPL o -/ - - A A A ¥ ¥ ¥
RPL -AV/D —AY —AY/D —AY/A —AV/F —AV/A —AF/F —AF/A —AB/Y —AD/¥
Slads -/ -/ -/ —/f - /0 - /7 -V —+/A -/ =\/»

e LS A5 i 4 bg e 5 el Sos0 00 eV i Lol jan & o e ler gl
i Vo ARYA Y. ¥ "XWA (VA Ve AL LXVA AERYA
BN

SoaskeS 2y ISTVLY VA IR TN I o N I 1 S 7 R T ERSYL K W RN ZX S IRV V S I/ VN
K JE 5 SIS 2 VAT N Y TR Y o L2 L £ 7. 7Y V7N 2 v Y G X
% o - - - - - - X - Y - Y - Y

5€ —/\ - —/\ Y — Y — Y ¥ /Y ¥ —/f
pbe b - - A ¥ —/F —/f -/ — /5 N —+/A
SR @L'*” -/ -/ - /Y — Y — /¥ —/f - /b — /% — /% — Y
ICT eV ¥ — /% /4 —\/Y -\/b -\/A -Y/Y -Y/b —Y/A —¥/x
RBL -5/% -5V —$/A -%/4 —V/+ -V/\ —V/¥ —V/¥ —V/¥ -V/f
FBL - -/ - - Y — /¥ A -y Y Y — /¥
FPL o _ - -/ A A A -y -y -y
RPL —A4/+ —AS/ —AQ/¥ —AQ/¥ —A8/0 —A4/% —AQ/V —AS/A -AS/Q —AS/4



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VY — $A doxio I F-F DY oskod I F 0595 /SaLadl 6 shdo Wladisss [ 4A

l Sledst l N ‘ —y ‘ oy ‘ _¥ | — ‘ _s ‘ Sy | —UA ‘ —A ‘ N |

PR3 el tase

J51s 55 LYK ol W5 ICT VIS Slsls sls @ ,05 2als™ b o(F) Jgdor 4 a5 L
I3 6 gas o Kl oyl ICT GlaVIS VISl ol sl 0k ST L5 bl oo ShalS
S8 Sim by Gl o 5 48U I35 4 i 4k A5 ot 13 55 o0
Ll s 5o T Lol [l coge 505 Cwsd U ICT VIS Silsyly il 53l sl e
la i ST 551y Sledst 5 VI s e VU (50555 shyls sV (6,815 5 5d o M 5
5 08w O pas by ol ICT VI i eslinul (ol 2 ogdhe wals dalgs il 58l
5l by G @l L (plpl das o SRl 1) bas G Ol OB S WI
ol gy dy ot (b 5 A5 2R g e 3 oS 3L sl 2alS Loy
(F Jsu) ui

2Ll 5K b 93 03 Rt 5 5 e L) sedias O (L) Ll gl
SLiiSl M Sidn by e 5 Jalse (6504 03 i Osel (b8 koo pn Ve B
S 0k 33 53 2l G p A5 8 o dpa SRS L (Ul gl) Sl gt
SN 3 s g €5 a4 015 oo 513305 0l S 0 s 57 L Sl il 28555 w0l
s G S i 5o g el e (690,80 et Lol jer ICT YIS il
ICT VK Cils)ly a8 Slj Ll sgd b jide ol 5o Al 5 fals Comge o Ll 5 g0 LB
JAEL ol o sy Slags5 5l A 5 5 Jelse (Sos 0 e sa V50 O LI L
Baberal Ol pdibidad G Mg Rl e (Fdsdr 55 Fir—F oo —Flayls su

6@\;5@(,;v.gﬁwlwg&Asuﬁ,u@wﬁ&wgﬁﬂx&@gﬁJ:J)su\


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

A O gdywost Gl wdgi p Oblil § Oledbl (559Lé Y™ 18519 §1 wyy

.;ﬁ.my'g;lﬁdgw,;y@jomww‘up«f@l%ﬁg@h;u‘suﬁ,uw

4.0
3.5
3.0
2.5
2.0
15
1.0
0.5
0.0
-0.5
-1.0
-1.5

7.0
6.0
5.0
4.0
3.0
2.0
1.0
0.0
-1.0
-2.0

[ g9 ylw : 1 HI1-F
P93 g2 b 1 (&-F Jol s
m10% m20% = 30% m40% = 50%
RBL RPL
" 60% m70% m 80% m90% m100%
RBL RPL
0
i i

-0.1

-0.2

-0.3

-0.4

-0.5

- -0.6
iy

-0.8

-0.9

Po 920k iz-F polez g2 bes :-F
RBL RPL RBL RPL

9.0
8.0
7.0
6.0
5.0
4.0
3.0
2.0
1.0
-1.0
-2.0

M&uﬁ)waBL}RPL @jﬁ'vv)édév\.ﬁ}uw&u)b}wﬁw :f )'é’n)‘

S5 bl late



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

Y — A axdo A FY DY o lods A F 0390 /sl (8 3ldno Dlinioes [ Y+

Caliee (6la g9 5l S Calies gla 2w YIS Wl 5 ok 4oy iF Jous

2NN GBSl Mg ik 4 bgr o el folge (539 038 s G940 58 gk 1 S9! 9 5l

ol
BUELNWT ARV ARV ARVA £ O+ 7. Y. A a7 Vool
e
Siaglis” /e e V¥ AL < /Y¥ WAL Vind ¥ig +/FF “/F4
S J&j ¥ A A v /Yy Y$ Y /YD /Y] /FF
L¥-1) VY /\¥ AR VALY Wind «/F¥ 2 /Y id o /PN VaA'%4
5 XY ¥ias /5% /A (AN \/vE \/ov V/AY Y/e0 /Y4
Kb ply YO YO D V2RY YN IRRVIRY- LR RVPRY-L S IRVZRY < N BNRVZRS § N YIRS —i/o¥
PG5 @be /N 0y /00 Y /4 o\ Y Y A /Y
ICT syl —Y/e¥ N —sNY SANS | VYA | NYRA | s | e VAV —Y+/4)
RBL B — Y -y ALY — /Y — /B -+ /¥4 — /0 — /Y -
FBL -/ — /Yy — ¥ —+/FY — /5 —NY —+/AD — /AN S\NY —V/Y0
FPL -/ - Yy — /Y — /%0 NN — /54 —+/AY —+ /A0 —V/AA -n
RPL —e eV N0 — Yy Y — /YA — /¥ — /00 — /5y — VY —/A
Slous 4 VY WY XY YA ¥ins /¥A </FF /F4 /0F
ANNAT SBGIF Mg R 4 by o MIgi Jolar 590,80 33 S0 T i b ol ot 4 585 yudiip9d g sl
ool
B 30 (R Yol Y. \EYA A g, V. A+ Q.7 Voo
Mg
Sisglis /00 o/ AT /X YF /Y4 ¥iss /¥4 «/FF /¥4
S Ji&5 Ry Y% VAN Vats /Y /Y0 AL Wins /YA “/FY
¥ VAN /\F AR VALY Wind «/F¥ +/0Y id /PN A4
5 /Y < /FY «/5F \IN? V/4 /Y \/0% /YA Y/¥ ALY
&b plo /000 VAR VARV VAR VAR VARV VAR VAR VAR /e
2 &3P @l oY F 4 N /N Y J/VF AN AR XY
ICT sy =Y/¥ ¥/ % 2 VAR EARAL =\Y/¥A -\¥/f4 -\&/7Y ALA%d -Y+/8)
RBL /0w Y/¥% AR /vy YIVF YV Y44 Y/ /A Y/AD
FBL —+/¥F —+ /00 — 15V VA — /2 YN -\ -y —V/¥F Y%
FPL BYALY -y — Y —/FY — /00 — /Y —+/A —/AY V0§ ALY
RPL —/® — ¥ —/vY - /¥4 —Y — /%0 —/0F —e/8Y — VA —/A
Slous 4 7y WY XY YA Wins /¥ </FF /4 < /0F

2NN GBSl Mgl R & by g0 Mg Jolgs (539056 30 SAIS D g b 0l 5o 48 485 gl P g g3 sl

Ve ‘ Y.l ‘ ve ] . ‘ I ] 5. ] V.7 ‘ A ]

Qe

Vool



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1ot [ payaass Sbsiil wdg 9 Olblisl g Oledbl (559Ld Y 18519 J1 wyy

Ao S
Mo
Sis9lis /0 0 VAT oY JYF /Y4 ¥iad /¥4 ¥iad /F4
Ko J&J oY % 7y N0 Y YF YA ¥ins /¥A /FY
o Y JAF Y WAL Niis /FF . /0Y /% /PN VE
5 VAT F Nids <IAD /oA /¥ \/OF \/VA \a Y/Y$
&bo b SN EEVIRVY I ERNVIRT VN IRVIR WY 2 IYIR RV oy VY RV ) YO reed
2 &3P @l ey e V4 /A N Y /N Y Y ¥atd
ICT sy =Y/ ¥/ 0 -#/\\ =AAA EARIAN =\Y/¥A -\¥/f4 -\%/7Y -\A/VE -Y+/8)
RBL o/8Y O/AF % o/%4 o/8Y o/0F o/¥ O/YA o/ o/Y)
FBL — /50 —VF — /A - VY —1/Y0 /YA —1/0Y -1/50 —\/VA
FPL — /A VALY Y —/FY —+/OF — /5% -/ — /2 YN YA
RPL —/F — Y — /Yy —/Y] — Y —+ /%0 — OV — /%) Y —+/VA
Slous —i/e% 7y Y XY YA ¥ius ¥ /FF /R4 /0F
2N GBS My S 4 ey el Jolge (5390,@ 33 S0 i Lol b 85 ki e sler g2 obw
Salial
P (WK AR ARWA ARWA ARVA XA #el. Y- A -7 Vool
el
Sis9lis /00 7 AT /X /Y0 iy s F /F¥ /¥4
K Ji&5 /ey —/rF </ AN WAL oYY /YA Y Van' ¥aal
OF ] Y il YN /Y4 ¥iis </FF - /oY /% /PN VE
5 Y /¥4 /% /A® /Y Vd V/or VWY \ /Y0
&bo plo RS20 VIS Y S ERVIR RV IRYZRY £ S BRRVZRY 4 N IRRVAR RV N IRYPR BT i IRV 2RVNY o8y vy
2855 @l V¢ 0 Y VX /W Y At A /Y JYF
ICT syl -¥/ —¥/+0 AL SADA | VY | SNRA | YRR | veseYy VAV —Y+/4)
RBL AIYA AIYY ANYF N4 V/AA v/a Y/AY V/VY /50 /0%
FBL /A —+ /%A “V/28 —\/YY —V/YE —V/¥ ~V/04 myv —V/AS -1/A8
FPL —/F —\A — /Y8 —/F) —/O¥ —4 /50 — W A YN “\N\$
RPL — /00 — Y Y —+/YA — Y5 —+/¥F — /0¥ — /%) v —/VA
Olous /% 7y Y XY YA Wins /¥ /FF /¥4 /00
o5 sasl C"‘



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y = PA domao I F-¥ DY o lad ) F 0395 /olaidl (&3l Colidos [1 1+ ¥

a3 o 0L gl ol o 87 a1 53 s ICT 313,05 sla 46 o8 O 6T 51 805 (S

o (5 -0 b Call-0 yl5 5ad) Tl dal g 2alS o ST jLisl s @b a5 Codo b g talS L oS
Sl S oLl sals Sad Sls,ls sls a0 ialST L ol ed (S5 0,4 S (2l g
S5 5 e a5 sl Jau 5 LT Sl eslinal 5 Js1s 4 ICT WV 55,5 .5l dal
G030 23 255 ¢S S LIS 550 g0 g (§5 51 B e SRS 5 0ls JEalS
A5 G el Ans ga GEI51 1y Lais3 il ol g it slags il i 5o el
danl g 0 S OLS) 2y RS (Dl il el 55 o A 5 eST ed (A s Sl e
dals i p S LSl ST Bl the (6)5 o RISl a2 el (S5 e e
Sl Bl Al Ao s /A w5 ST Ul eoler Gl 53 b Olge 4
5 0 13 505 auwslie) Sl dasys IVF Olsee a Lisl 2alS (Jsl (sl 53 4S5 500

(5=

6 %5 o b aS Wiy aon cpl @ 355 gdllie 53 (YY) 0L 5 cogp S ) shilen

& sl gl 3 aalllan ol 53 b e 28I 01 55 CO2 5Ll dCT Y puame s 5
4015 o sl ez a Luslin b 3-0 b (=015 gas (a1 god 4 4 55 b .Sl okaT Zow
il Wy i v by W5 Jelse ose,e SRIBHL S 3L s &Syl
Lol Sl g s Y ACT LY 55,5 b il o a8 55 COZ Ll Ol s ¢y dydy s
St g 5 4 Ol S5 o b 51k g o 03 g b 5 4298 Sl 2 Bolr 350 5

Al oo el CO2 HLasl s e 4 U8 o iy 2alS (6551 A 55 (6l et

!, Bahmani et al.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

Vor [ pdyaas S5yl wdgi 9 Olblisl g Oledbl (559Ld Y 18519 J1 wyy

m10%
m60%

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8
-0.9

(ajé )’iJL.“"' Z;.)—O

m20% ®m30% ®m40%
m70% ®m80% mM90%

m50%
m100%

-0.1 J
0.1
-04

-0.81

poler sl 30

-0. 21I I I
-0.35

-0.28
-0.42

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6
-0.7
-0.8

Jsl 55l a0

-O 11 Il

-0. 34I

-04

po ol iz=0

-017IIII

-0.37

Calies (6o g )l Coei CO2 HLis) Ol e (gotins OLES (o ,l5 505 48 gazms 10 J1D 03

S5 bl lae

ICT 6&&\5@"))‘}0}‘6“)3\" U:‘AKU"J&LJ;)M‘MJCJJ‘?)‘J}MJJ

O pan 3| 36 op S Ll 47 s oa OLES s ol ok o303 DL (6 590 e D i Lol o
Sl 5D Guﬁ&,ﬂdu;gﬂsw\;swﬂ sl a3l dms&,ﬂd\;,-

S35 S5l Ol eKaw Jj o puma 1 8L o S Ll ke b Cote

ﬁussuﬁ‘shu‘@.;ﬂpgtu;.a;g},ﬂ‘@lﬁ)w.;,\;olﬁ\ﬁd;)m\y



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — SA dmio I F+¥ DY o lad I F 698 /(§olaidl (&l iladoss [ 1+F

55 b 1 Bl S 5Lt 8 e 518 eslizal 3 pe i slaes 315 A 5 53 L Wl
b i pled 53 T Ul ol i 4 8035 28 slaes 516 I 5 o & s sla w55
— oo )3 eslinul 5y 90 3 Bl Jaw g e gdhe Iy 3 gy 5 Slaes sl b s S8 Lol
2l b e mie a5 glaes sl b S8 51 5L o S Lasl Jnl Bl L sals ol s 5,8
3B S L bt e S8 53 & das e 0L S 3,13 01l s o S el S
sl 0 L i5 Sl ol (8590 14 3 e b 5 Sl Bl 2alST 25 glaos sl 5 5 38 o e
G 5 5158 g GTAP (slacsls o8l 53 oks Wl HUT ululy & ol S5 p5Y
;,\,ibg‘jﬁ@}:‘ﬁ;c),ug.@\J,,,);rmii;;dwéuu),lgijﬁw

Ll o 35 o e 5 pls k)

2.5

1.5

K J& 3 PEQUIY b & A slgha gl B

d9) sbu magd s e masw b WaR b

shend GBS g S s o S izl zalST F I8 g8

S5 bl late


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

140 [ gy Sbsiil wdg o Olblisl g Oledbl (559Ld Y 18519 J1 wyy

Cabus udo Y

wils Ja s 4 K sla ST pslie 4 (S WIS 0 CGE Ut K s il &35

5537 T polie b Caliiee Slllan 53 5 AL pghae Sl Seon T ppalie Ygen sl
0SS e 3 228 (b sl Gl 53 s 8 o dt Olllan Lo 1L 5 3550
b ol et il 53 el 83 51l 5 dils i Slael 4 55 4 il es ol Sl
Bl o olinal Sl Camlaa o 51 skt opl sl 258 ol Olabl
ol o5 A8l oo e (51553 (5o ke lone 31l 5 S0k 3557 2 el ol 51 ool
bn ey Sogline 5 Calien 5ol b o 50 oS Al 0 S 5 i 5o I Jom Juol s 5T
Oliabl ool 0157 oo 0T oty line Ol il 5 80k y3lie Sl oslizul L o>, 8 oo &) s
Sl G (ol 53 45 5 ga dloe e 5155550 Sl ke sl 01> (e Caldee 7 sk o
Sl iS4 S vl ot Ll ol dcnlons dpy3 0 Oliabsl dols W e pled
35 gl Jalse o il ST (058, T 28 (ol 5 s SV sl
ICT YIS Sls,ls 4,5 (o3 00 2alS wlul s 5 (6550 sla ol oo gniils 2iS
ol el 155555 6l ite slas Ol il o7 a0 0SS il ol 48 8 O 50
2 03,80 ok s (5l g5y il Cudle codaT oy Oliabsl abisls ol

el ol 1510 o led J gl 55 Sl oo


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

Y — A axdo A FY DY o lods A F 0390 /sl (8 5lde Wliyiss [1 147

Siaglis”
CEned
1]

ble

S S ody9T @

&beo plo
2 &5 @le
ICT

Olus

Sils
M)
3

o S 09T S

&bo plo
2 &5 pbe
IcT

S S ody9T @

&beo ple
2 &3 @le
ICT

Obus

Sl
S
—/F\Y
—/¥Y
—+/V A
EALS)
—/\¥Y
—/YOV
EARR
=\/0\Y

—/¥54

— VY
—/FY
— VA
AT
—NEY
— XY
—/¥Y]
—V/BVY

—/¥54

— VY
—/FY
— VA
AT
—AEY
— /XY
— /e
—V/0VY

—1/F8]

Sl Judoiid Jgoer

oS
—+/F)
- /FY
—+/\
—/\20
— /A4
/Y
— /¥
—\/fA

—/ff

—JFY
— /YA
-
—IAPA
— AP
— /YD
-y
~V/F4

—+/f00

—/F\F
— /Yy
— A
—54
— /¥

Yina
—orY
—\/oY

—+/ff0

I 9 IS0 SV o il i

ol il
Hre
¥

Ry

AN

78 Sliabl Aot

(=4 /00, =+ /YY)
(=+/8Y,—+/YF)
(=2 /VY,=+/09)
(=2 /Y§ = /+V)
(=4 /Y, =+/+N)
(=+/FF,—+/YN)
(=+/08,=+/\Y)
(=V/A¥,=\NY)

(=4 IVO, =+ /\¥)

Sl

ol
XY
Y
iiax
ARE!

—v/\\
g
/AD

—V /YA

+/YVO

Wy gl olge (il i

AT
R
ey
AT
AR
Y
R
/AVA

o/ 0Y

S35 4Y 93 (8551 Slaol o Gl 5

JOYA
ey
ey
AT
Y
Y

o/ FO

Al

(=+/08,-+/Y4)
(=2 /08, —+/Y)
(= /NYy =+ /Y)
(=4 /YO, =+/+N)
(=+/V4,—+/+9)
(=+/FY,—+/YA)
(=+/0V, =+ /AW
(=\/Af,-\/VF)

(=2 /84, -+ /YY)

(=2 /0F, =+ /Y1)
(=+/08, =+ /Y%)
[CYVAL FETVALY)
(=4 /YO, =+/+N)
(=+/V4,=+/+9)
(=2 /FY, =+ /YY)
(=2 /Y, =+ /\Y)
(=V/V4,=\/Y0)

(= V8, =+ /\¥)

C/YFY
WARNS
Winas
AVARR
EZARK
AKE4
LAY
EARAZA

+/YVO

CIYFY
YWY
Y
VY4
— /A
Yt
“/OAD
“\+/YA

+/YVO

oSl
v /YFO
AR
it
\/N
—+/\Y
ARy
o/ AF
EARTAN A

ANG4

CIYEY
YN
Y
VA
N0
Y
AV
—V /YA

C/YVY

YE
JYNY
Y
VAP
— /0
s
/AR
VYA

C/YVY

Y
vy
iy
Ny
VAT
e
/OFEq

T

o/ OY0

/0¥

780 Olabl alols

(NY, 0 /PY)

G, /)

G /¥Y, /%))

(\/+#,\\F)
(= /N8 =2 /' A)
[CZ0 VAR

(/20,2 /\Y)
(<o /0, =\ /4 %)

(/Y /YY)

(/N0 /YY)
(V844 /Y9)
(+ /Y8, 2 /¥%)
4, V%)
(= /A¥ =+ /Y)
(/o Ny /o))
(/285 +/1Y)
(=Y /FA =N+ /0 A)

(+/18,+/08)

(+/+4, +/¥9)
(+/+9, +/YF)
(/¥¥, 2 /¥F)
V£, 0Y)
[CYVALVYAL )
(/evgo/Y)
(/4 F, N
(=Y /0Y, =N\ + /0 F)

/XY, )


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1o¥ [ gy Sbsiil wdg o Olblisl g Oledbl (559Ld Y 18519 J1 wyy

S 5 4oxaS A

635 Oladllas pdobidos las )l o 3 O, 9 Sledbl (5L g3l L5yl s
A CTGAYIS s fs 1 gy 2 4 0ok ool (slaias 51 oS gt b5 Ll ol s gl
G red 0 Llacst s 5 cnlons BB o gos ol (68U 4 o 5 b pi o (las 3l A 5
.gl..ml‘ou\.fl'%\Jﬁ&ﬂya\w)j‘t{ﬂj}:a\)b

5 oMbl (515 YIS Sils g o & oz Lol Jl e 53 5 Olajen 56 s @
Ot 50 Sl dlonn LB n gas ol il Sl 525 i slas 5l U5 5 SbLs
O e G STy ey 4 oS Sl SVlae ) et cite ) Sl 0l 3Lzl bl |
—4lal 348 91509 p d 0 Sl e e Cy LBLREBIEYp Lo sl women Y slas
P ey &)y Lledl le;:..a\ bl Ob b 5 SNl oy Ll 2ol 359 L getS
balasly 5o ke Hlgzr e ol 5l Wy Ol s Dledibl )5k Y sl
Jolse o500 Dl i uoman 9 Dbl 5 Sl (6,5ks YIS Dls)ly 5 4 5 Ol e i
Wl o = oo ¢y Gla g5 5l A 4 by e 5

A5 cmen 5l 5 6K b 53 3 (ke G2 U5 cla gy slie oS 3 45T s s OLES s
o ICT VS (VS ol Slsyly 0ks 33T L 15 b e J2alS ICT VS
S 5 men Al RIS 510 53 WIS Gl A s sk e I e 0 S0l
il gr S idu o b il o e 5 4l SRl Bl s iy

Loy dd 5 Jolse 090 53 oS Dk s 5 (a3 V00 B) 0 i) gl sl Jlesl L
L3355 plididos 8 5 a8 i e pp AL (rdiidond GlagS 0 5 o
o3V 50 & I3 LICT VIS Sisylg a8 Sl bl ol 4l 2alS 50 4l 5 &S
ol o ¢ (polgzr U psd sl ) pdydidend G551 M55 Sidw 4 by o A 5 el se 555 000
S b3 pdilides G a5 sk e 4l Db 3 pdibide 5 Mg R Ca e AL

S 03 ¥ B oo B L Sl Bl EalS gy sl aled 5o


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — SA doxio AP+ F DY oobad ) F 0398 / Solaidl (& ko Dbz (1 1+A

Sl s 65 pl 4 Ol ol Sler A Alie Les -0 b (a0 (gla s sad 4 ax 5 b
S Syse pb bl oo Sl CO2 Ll Ol ICT AV Silsyly 5 4,05 alS L oS
5445 Dl 5l Gt s i Dligas 5 YIS O b oSG 51 ICT VIS 5555 L
PRI G55 M5 (Sl kb S s (651 Ol e s )b 15 g e 035 b
Jolos o300 i s 2 RIS Gropen 355 50 COZ Ll 2l Cor g 5 S o Iy
b Sl (2 Ol 4 CO2 dibydnd a5 5 om b e 5

3550 s idu 5 WY Cwd ICT VS Silsyly » @ fals LS Cwl S5 a oY
Wl 25 7 el Sado 5 o S (G B 4 a5 L Sl e STy AT e

kb Sl S oy o e b o 551 e e 4 e (3Ll g, ST 51
Osles G b 35 03 s e Sl F el 5 $STL (65 slacs 5T 5 Bl ¢ asee s
5 o3l> SRl L ICT YIS 55 odd nds 8 o5 o 555 o0 sty sk ol 6l 2ol ICT
SWEAE Sl o g 4 Ol B 05 ol 3 538 Jo1s 5o (ol 46 o3 2alS Lol e iome
358 asbizal eleom 5 ) go (sla i 5o WY ¢ 55yl

S0 ICT YIS 55wy HIK (654855 51 i ealizul (gl 5 oY dn) 0350 gl 5 Y
)13 G5 FSS e CoblB (sla el 3 g 5 (B I )4 S e 9 e eslinal

(533 052 2 32 o ST (6531 i (6l mn 5 5 G Slaal 03 (6 g (518 Lo Y

(e ) e S Olg Sl B

ST g pudi A


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

144 O piynsuos G635 g n Sl ol § Ol (55968 SBYE 18515 S )y

References

Afzal, M.N.l. & Gow, J. (2016). Electricity Consumption and Information and
Communication ~ Technology in the Next Eleven  Emerging
Economies. International Journal of Energy Economics and Policy, Econ
journals, 6(3), 381-388.

Alizadeh, M. & Gulkhandan, A. (2014). Measuring the impact of information and
communication technology (ICT) on energy consumption in selected countries of
the MENA region (systemic GMM approach). Journal of Regional Economics
and Development, 22(10), 116-139. (In Persian).

A™n’on Hig'on, D., Gholami, R., & Shirazi, F. (2017). ICT and environmental
sustainability: a global perspective. Telematics Inf, 34(4), 85-95.

Armaroli, N., & Balzani, V. (2011). Towards an electricity-powered world. Energy
and Environmental Science. 4(9). 3193-3222.

Armaroli, N., & Balzani, V. (2016). Solar Electricity and solar fuels: Status and
Perspectives in the Context of the Energy Transition. Chemistry- A European
journal.22(1). 32-57.

Azam, A., Rafig, M., Shafique, M., & Yuan, J. (2021). An empirical analysis of the
non-linear effects of natural gas, nuclear energy, renewable energy and ICT-
Trade in leading CO2 emitter countries: Policy towards CO2 mitigation and
economic sustainability. Journal of Environmental Management 286.

Bahmani, M., Nejati, M., Hajipour,M. (2023). Environmental Impacts of ICT
Imports from North and South: The Case of Iran. Agrociencia Journal, 57(9).

Berimani, Mehdi and Kaabi Nejadian, Abdul Razzaq. (2014). Development
Renewable energies in Iran (surveying obstacles and proposing solutions).
Scientific promotional quarterly of renewable and new energies, (1), pp. 2. . (In
Persian).

Bezazan, F., & Soleimani Movahhed, M. (2012). An introduction to computable
general equilibrium models: Ni published. 131-134. (In Persian).

BP, 2021. Statistical Review of World Energy, 70" edition.

Cho, Y., Lee, J.,, & Kim, T.Y. (2007). The impact of ICT investment and energy
price on industrial electricity demand Dynamic growth model approach. Energy
Policy, 35(9), 4730-4738.

Dong, K., Sun, R., Jiang, H., & Zeng, X. (2018). CO2 emissions, economic growth,
and the environmental Kuznets curve in China: what roles can nuclear energy and
renewable energy play? Journal of Cleaner Production, 196:51-63.


https://ideas.repec.org/a/eco/journ2/2016-03-3.html
https://ideas.repec.org/a/eco/journ2/2016-03-3.html
https://ideas.repec.org/a/eco/journ2/2016-03-3.html
https://ideas.repec.org/s/eco/journ2.html
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

VY — $A domio I F-F DY 03lod ) F 0595 /solaidl (6 3hudihe Solinizss [ 11+

Ghasemi, A.R., & Mohammad Khanpour Ardabil, R. (2013). Investigating the
impact of information and communication technology on the intensity of energy
consumption in the transportation sector. Iranian Energy Economy Research
Journal, 4 (13), 169-190. (In Persian).

Han, B., Wang, D., Ding, W., & Han, L. (2016). Effect of information and
communication technology on energy consumption in China. Springer;
International Society for the Prevention and Mitigation of Natural Hazards,
84(1), 297-315.

Havakhor, M. (2014). Production of electrical energy from renewable sources based
on the goals of the fifth development plan of the country. The fourth international
conference on new approaches in energy conservation. Tehran. (In Persian).

Hilty, L. M. & Page, B. (2014). Information technology and renewable energy
Modelling, simulation, decision support and environmental assessment.
Environmental Impact Assessment Review, 52: 1-68

Hiltty, L.M. & Ruddy, T.F. (2010). Sustainable development and ICT interpreted in
a natural science context: the resulting research question for the social sciences,
Information, Communication & Society. 13(1), 7-22.

Hu, J. L., Chen, Y.C., & Yang, Y. P. (2022). The Development and Issues of Energy-
ICT: A Review of Literature with Economic and Managerial Viewpoints.
Energies, 15(2), 594.

IEA, 2018. Energy Policies of IEA Countries: Switzerland 2018 Review.
International Energy Agency.

IEA, 2022. Global Energy Review: CO2 Emissions in 2021. International Energy
Agency.

Mahdavi, R. (1393). Evaluation of supplementary policies for energy price reform
in the transportation sector: computable general equilibrium model. Iranian
Energy Economics Research Journal, 3 (12), 145-178. (In Persian).

Mazini, A., & Jafarikhah, T. (2019). Evaluation of the effect of the expansion of
information and communication technology on the intensity of energy
consumption in Iran (provincial approach). Quarterly Journal of Energy
Economics Studies, 16 (67), 117-140. (In Persian).

Montazeri, Mehran (2017), The impact of international trade and information
technology on environmental pollution in D8 and G8 countries, Master's thesis,
Faculty of Economics, Management and Administrative Sciences, Semnan
University. (In Persian).

Moosmann, L., Neier, H., Mandl, N., & Radunsky, K. (2016). Implementing the
Paris Ggreement- issues at Stake in View of the Cop 22 Climate Change


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y O piensuos G635 g p Sl § Ol (53968 SBYE 1815 S )y

Conference in Marrakesh, Policy Department A: Economic and Scientific Policy.
319-587.

Mousavi, M., Shah Abadi, A., & Shayganmehr, S. (2016). The impact of technology
spillover from foreign direct investment channel and import of goods on the share
of renewable energy production in total energy. Technology Development
Management Quarterly, 5(1), 99-122. (In Persian).

Murshed, M., Chadni, M.H., Ferdaus, J., 2020. Does ICT trade facilitate renewable
energy transition and environmental sustainability? Evidence from Bangladesh.
Energy Ecol. Environ. 5, 470-495.

Murshed, M., Saboori, B., Madaleno, M., Wang, H., Dogan, ~ B., 2022b. Exploring
the nexuses between nuclear energy, renewable energy, and carbon dioxide
emissions: The role of economic complexity in the G7 countries. Renew. Energy
190, 664-674.

Nejati,M., lbrahim Shah, Muhammad., 2023. How does ICT trade shape
environmental impacts across the north-south regions? Intra-regional and Inter-
regional perspective from dynamic CGE model. Technological Forecasting &
Social Change, 186.

Nikoyee, F., Alavi Rad, A., & Mousavi, S. N. (2018). The effect of the expansion of
information and communication technology (ICT) on the consumption of
renewable energy in lIran's economic sectors (industry, services, agriculture).
Agricultural Economics Research, 13(2), 294-281. (In Persian).

Peters, J. (2016). GTAP-E-Power: an electricity-detailed economy-wide model.
Journal of global economic analysis, 1(2): 156-187.

Peters, J.C. & T.W. Hertel. (2017). Achieving the Clean Power Plan 2030 CO2target
with the new normal in natural gas prices. The Energy Journal, 38(5):23-50.

Sarkodie, S.A., & Adams., A. (2018). Renewable energy, nuclear energy, and
environmental pollution: Accounting for political institutional quality in South
Africa. Science of the Total Environment, 643, 1590-1601.

Shahabadi, Abolfazl., Moradi, Ali., & Mehradfar, Zahra. (2023). The effect of
knowledge components on the production of renewable energy in selected
member countries of the Organization of Islamic Cooperation. Scientific
Quarterly Journal of Industrial Economics Research, 21(6). 35-48. (In Persian).

Solarin, S.A., Shahbaz, M., Khan, H.N., & Razali, R. Bin. (2019). ICT,
financial development, economic growth and electricity consumption: new
evidence from Malaysia. International Management Institute, 22(4), 941-
962.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-06-26 |

[ DOR: 20.1001.1.22286454.1402.14.51.3.8 ]

1Y — SA dmio I F+¥ DY oolad I F 698 /(§olaidl (&l iladsss [ 11

Stallo, C., De Sanctis, M., Ruggieri, M., Bisio, I., & Marchese, M. (2010).
ICT Applications in Green and Renewable Energy Sector. Proceedings of
the Workshop on Enabling Technologies: Infrastructure for Collaborative
Enterprises, 175-179.

Wakelin, O., & Shadrach, B. (2001). Impact assessment of appropriate and
innovative technologies in enterprise development. 1-36.

Zamaniyan, Gh. (2019). Technology spillover through trade and foreign direct
investment on productivity: the case of OECD and Non-OECD countries
(PHD thesis). Faculty of Administrative Sciences and Economics,
University of Isfahan. (In Persian).


https://www.researchgate.net/journal/Proceedings-of-the-Workshop-on-Enabling-Technologies-Infrastructure-for-Collaborative-Enterprises-WET-ICE-1524-4547
https://www.researchgate.net/journal/Proceedings-of-the-Workshop-on-Enabling-Technologies-Infrastructure-for-Collaborative-Enterprises-WET-ICE-1524-4547
https://www.researchgate.net/journal/Proceedings-of-the-Workshop-on-Enabling-Technologies-Infrastructure-for-Collaborative-Enterprises-WET-ICE-1524-4547
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.51.3.8
https://c4i2016.khu.ac.ir/jemr/article-1-2347-en.html
http://www.tcpdf.org

