[ Downloaded from iiegj.ir on 2026-07-12 ]

1AV-YYR Colrivo VFor a5 05las | phid Jlo /55 551 bl olalliae aol fuad

&leo yo (gxiwo 35 poi 9 caldlo jLislu (65 6l wu
olpl glals i

SIS G
«S32aaely 3 S ko gy 9 (P390l (e e SLasl 09,8 ol
m.fadaee@imps.ac.ir
9 Mo
SR931 9 G0590] I Ao  oolodzr! GOLAE! GUbpitummun (cuodiden iyl ol ;15
shahla_veisi1993@yahoo.com « sy 4ol y g Cu pow
VFeo s YN i iy Gy WWARNHIY/ oY iedl 0 &6

oS

el a8l (65 S i Sl 655 A Spae Cowal 4 ar g 3 Gl Jle o
Srae 5l Db a3l &5 eog (655l Brasy Glagisu | (S Cae v (e o
@ b el jalbay (g5, 59,000 5l eolitul b @dod cnl )3 adlioe YL o)lsen o]
by lnl )0 fude 5 O 05 Saie oSl 35l Sad p She Jelse (ow)
ol s wiload aslio pa b nsiilne mlio 5 iyl mlie 098 90 9 Conl o
055 99 2 5o SiAl Dby GesSee S (6551 Cwed S e e e plis asllas
e ps5Hl mlee o 655 Dad 28l p 655 e Gl I8 el mbe
9 )l Caio (65,5l Cal b pwsSae alaly 508 Saio 35 e g coSUbe LSl Ll iy
2655 @lee )3 ohgts (65 Dad alS carge o S e lBl g 0D S gogas
B2 b g 009 loline b Lol (6551 Dol dsng g Bodow anya 6,105 5100 walss
el 1S (55,31 B by oo alay o

€33 Q47 013 JEL susyainb

app @b dad el palbay a5 (giaie Gl (655l ud ilaejly alls
&P mlie (-0l


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VaA v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

doddo —)

Sras Olee 5§55 L Lo slaggdge iS5 1o 5T UsS Slagisu )0 05l
Sl odls bos byelS gp,yaele 5 gl cinlin poe ol 31 SO A o)
o oshend Slash Bl (igbnaxd) o piobl wiles GilS Jelse Joa
S SLS (LBl oS Gl g (o) 05 a5 (S5l Brae ogre
iz ;5 Gras a5 g (655 dny Bras dlias (Jelse 03 5 e
b s b o Cowal Pl slacagll 5 bacacs 51 (S 4 amsl> ilie
el 00

@bl i lp olie (230 Dl 4 655 Bras Gl Wlge el s
Ls odgs 5o (Foliie 3, Sles Cewl (e (55,51 92y 58 15 s 55531 5590 22
2l Gipl GrasaS )l samrls 4 5l cde rendy ol iy Cogllae >
pesbies 3l Db aSla ) patld iz oS aes lad ead Gl o)y s
5 ool 5955 o (551 Sy e Sy als 63l Dad Ko O jlea,
(b b o codlad el S5l eslanul b (655l ool Spas axly 0y
1o L 9) 655 ol Bran s S (VA 55 5 S Sgdcn dnnlons
ol cwd a4 Lol @B ods p (B el el el e 2 adsl (655
Sleas o LY 51 oo Jlade odgs gl a8 Conl cpl 51 (S g 00,5 co dlns
OYAF o 6550 4ol ) cal a8 JSa 65, Jlade az (g 92ly o> )

Dol w55l OlglR e 5l )093 ped ST Sl (aley5iS alea Sl L
S lpl 50 655l B pan al pB)l g Ll bl p VL T 0 55 (555 B pas
ol G Gille el i s 35 5l 6layeiS plo b oawlie o
Verr Gladle (b Lo jo bawgia jobay (65,0 wad a5 J> o ‘153)3‘ el
WA a4 Vs ke 5o gl @ ol s Jolee a5ty arkes VOA 51XV
Al oli8l aslg YYY @ VF0 5l olpl o asli pl Goe e b8l ialS

1. Energy intensity

2. Ang & Goh

3. International Energy Agency (IEA)
4. toe/USD million (2010 PPP)


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las 144

N
b e slagid pla 53 5 Srae GRIF i o1kt ol 5 S
wal 5 oMbl ool s a5 (g gbots el 009y Cenior i 4 late 3 sl Lo
fo3 AY 5l i 5 ol ol B pae VWS B VFAT (la L b g8 (53
Oil38l Ay adao YV 4 pls s Jobae aSliy fyaudie VALY 5l g aiils o
Lol a8l

Slgise o b ke lagidn nj 5 Caie (i 8 iyl Sad alS
Sl o loz o ailins] i 4 (e golamdl cb iy alax 3 gl slacy s
Ol 3l cblar 5 (Jowd Slocs g Bras 0 9740 cadady DY gaxe 4o
el asls olyen @ 1) daecins ) o Sogll jials aday ¢ Banl iy
GiAl Dol el She belse 2Ll g plolid G Gl Bae oycnl
el Sl 0 i slrelS IS

il ud p SISk Jdse ploe 1Y) GiKen 5 LS 3l
395 s (5995 (Byb 5 2l 55 a1y Il s Wl (58S
5 e (slaanjo ol (xio (59,0 belgs 05 9 (A 09,8 Jelse B 5l e
pedioe O jg08 oS Sl (Jgy0 Julse (e 5l ol o CoSIle LSl g dnuys
P O PR S VAN O LR CE L ST ST PEL IR JWEL IR [0
Pl wa> Jyazme adg 0 y5ly jolieas b Jere jsbar ixio slaelSe
Algs o Codlad cpl Ojg0 90 o 50 dxd odgi w1 vge Bua L L g ol valgs
dngi 5 GeioS cg)0nl | o9d wdg gloge Gl L 5 (5elsnSS Sl 4 i
TN GhlSen 5 o il e gaie @ladS)5 3 cas p il
S350 wre 3 Aly DSl SIS it jobts drgi g G oS Wikae
byl 4 jzeie W slags sl iz alawgy Wl se Ll sasb o (TFP) 5
Gk ol 5y S oo Wl 655l wul falS o cege 28 55 TFP 5 595 TFP
2 Nlgee ol Copde 5SSl LSl ol S ) 58] Sud Glgiee

G558 bl a5 1z adly 5 oy (65, Dad a5 5 (g55leiSS Sl

1. Ma et al.
2. Shen et al.
3. Total Factor Productivity


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

0 v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

N7

D)l i o5 (e e 4 G pogas iSu (S (goladl
420 i Sy Faie (9;0 ol Oy Caio o S e aSld (e
g Caio ol ol L a8 saneslis Wlg se s978 A waio ] o Ol
el )l g yusd Slowoual 5 Jole ol cdmecs [0 0l Ll (6510 9w zlam dais )0
a2l S Wlgi oo adg (595

3Pl Dol p She Jelse (ow)p adlllae (pl Bas oad 533090 4 4z g L
P ey Az g oSl LSl Sl S50 ofiga 9iS Jxie eSS
@bl e Bl Caz gshie i el Cano ol 655l Sad p cano
Ghls a5 sad, 50 ISIC slonS (SLS&5 & 528 glls S mlio 5l 5y casdlas
gloo 09,5 95 )3 i 4 sy mlio Glee )3 (6551 Sud (S g G Rt
LA g8, gy 5l eolitul by odd e o3yl e mlie 5 25
Gl b Ll 5, hug a5 oyl s sleolS S slaesls 5 Las el
e 55 5 3sd 0ods 53 alse il e sl 00l g)sls,S IFAF-ITAY
pleisr oy @leo 05,5 95 (ul 551 ol p Ly Jeles ple g 655

8 el Coal b Sz ol 3l 5 85 ek 5 83 005 90 4 glie SSE
ol Gl anl 0 GalS (eal piss il mlio o 55l (Bpae ssi 5 555
ol Algi oo 1) oadsi slaauze 5l slabdle JB 2o 5 0ol Ggeme mbio
L g cnl ) addllae 8590 mlio 09,8 )3 1) o550 Dol gl 5 S5 095
5 olfi ¥ gunalsl 5 e glio el pisisl mlio 035 wmde L
Sl g 3lyee I SVgame plo cglierd S¥gams 5 ol (& slross]3
(Sl 5 s Il SYTile mbio Jolis 1 sl mé mbio 05,5 el bl
5 Soge 4@ Jlug (335 5 (Ko IRl adsy (b3 bles 9 sl o,
dbss J& 9 Jo blog plo adgs



http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las @

N

15 \
14 —~—

13

12 ~---~-~-
----------~~-------

11

10
84 85 86 87 88 89 90 91 92

ruipl -l e

2855y 9 265yl @buo 5l o v )Y IS

Poms iSu b o Ol LEReh dies Sl ped (i5u 40 g Alie oyl aslsl o
Lol yo el @l plas| gli Judoo g 4je0 4 gow idu g Joe zlsaal 4
Lol oads (Lo laslpidn g (5 S Al ety (5w )0

2 B clelbo —)

B Yerr 090 b eashl boosls 5 ooliiul b YoV o) "ol Son 5 ol
5 4oy g5l Gady a5 o g5l Gad s g 4zt 4 VoA
(sopar Hidu CoSlle g (S5 le s Ol Weiwd o8 jes a5 wols ol
S 9 5G9, 6500 0B ojluil &S I o wls o550 Gad  coie 3G
Sl ails o8 (655 o srie Sl (658065SS

V3h Caio 5 655 p7abro iy GeesS 4 (V1) TollSen 5 ool
Gl 1y Sy 30UT L ol e o piionis o5, Joo o oy ilassls oo
God 45 oads oddlive Wilodys (pgdi e OVg8 Cako a6 Gal aess

1. Irawan et al
2. Lin et al


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

N4

S 908 Som Sagorte (S5 @97 dre 0 Sl Mles dang g G0
ALIA8 50 65l Cal p aS aiis cege Jelgs (Sed  Sxio

3 il Gad sleoaS e imgi s (V010 Lo 5 zuasls
gae j5iS YA 50 (655 Sad gy 4" Bl slaosls Jlodiga 20 gl apoloul
losls 5 559, b oyl 0 F5e Jolge g owyp L YAV 51220 5,90 40 byl ayols]
adg g Pl Sl (g5l Cawand AT weo o las Joe doges s |, BL
CABL G pas wi, oS I s )l 65 Gad e 68b Bl Lallsl
03) (e 2,08 0 (551 Db (e 53U il (655 ol Span 5 S
S Glgeas o 5l ol ce a5 0l (g5l o g 1y 3B i 30 Ceoud 4S 00
3,5 oolazwl (5,138 canlws I3l

PR Ey Se & Al . a4

Sz 0 il by Fhe Jelss” Gragly )0 dVVR) ol en 5 (g pied
> )Jé.a J—o‘}c R W (Y-+F L Yaa9) Lo d.a.u) 0,90 u_i.’ 5 " S o
Sipl slease il as REXPS obs @L.: QS > elS 0 PW?’”
oS Gl o1 51 S andllae ol guli .ol atils g5, God palS [0 coge (i
Db Ghall 4 jzmie Cato 90 b 5o 50 Ll ($5eleSS S pday 5 Oyl g St
5 Dolate CuSlle b abrolln (e (6351 Dol rimren el 0ad (6551 B pan
] Sglatie walizes 3blio

Y . ¥

oz Sifle Care o (55 cbliz Jendly (puyp 4 (V0AY) g0 5 o
Ceord G aaly geyn lp Lol elbay (sew S5 o) 5l Lol el
Sl Dl g o8 wlide oSy coSUle Ll eyl g 3aio ooled (65,5l (gad
s Wi oo Ceogd L33l 45w e lii s Wlosy oy shsllie oo
o Cood ol 38l (6553l els glgil (65, Cal gl 00,8 65 wul rels
Coosd i 50 Ll wales 3y 655 ool poSeie ol e Gy

1. Filipovic' et al

2. growth of gross inland consumption
3. Fisher-Vanden et al

4. Lin & Du


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEe e bl 189 0l fpaain Jlo /55,51 slatdl Slallla asli fuad @

N
Jeoas o az g BB 55 ol oy 5 009 e ol 6551 ud g9, 2 S 5
stz S b el S 53 dnngt 5 B (6Tl r w009 Ol
Lol b oo (6 pSain (malS 50 (65, Gud (g loolly o alS Loyl
aS wiols olpiinn wl 12l (6550 Dul (59, drwgl g Budod Sl AT pl 4 azgi L
S yiay ool 5l (S5 wdde e 1) 54 @D (s3leSS cdpi 4 SIL
sl Aragi g 32850 din 50 (5,5 by SR5B1 (53909SS

rleo ;o G5l vl jrels S8s 4 b ;o (V0)A) ‘Q‘)&“’ 9 9
Sy 6ok Jas ol b oy axislay VARE-TN0 0,00 (b ez (eSins
55 a3 eSle SLSle g5l Cangd 1 ISTS LIS anie a5 L el ellia,
QLS Befiod gul Woged (owyp 55l DB 2 ) Ay g Gl gl g Snio
Czge g S8 Gl (e CuSlle falS (65l Caard Rl as ol
Gl el dnngi 5 Baiod gyl (Rl e 00,5 o0 655 Dad lals
b () o g s e e lie 3 S gyl ol
(et I e 5 (5 Db el % Jelse gy sladlle
Sad alS p Sb lacs g ;0 6yly Bl cwyp @ 55 (VM) (Ll g 09l
w2l 5 OECD (glo5iS o VY 0 (5,

gl 53 655l Sad lFen Sl g a4 (V1) T Ken 5 Sl
P ez ee ion T el eolaiulsjge (sbdosls aiils e Sxie Sy
i 58 g S Glagid slp LS sbar el 0ogy YooYV 000
g ()5 65l 5 oo dnwgi 9 Guiind A ool LA o8 @l (Sew
WJeonlt ol S50 (550 Dol ey Dljly 5 g (21 el 6 IS Lo s
WS oo 5)lelo 1y (55 wal els ol jele bl ()l (555l

1. Liu et al
2. Tan, Lin
3. Huang et al


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a
vV

Al wldlbo

9 6902 peS Pl gy 4 655 Sud s L (VWA o) Ke 5 so9ue
aS wials olid g abloﬁ g @L...a ng).;l Sl g wolaidl slacdled s

GalS 5 g oolatdl lacdlad Jlsle i Jdsa 5928 (550 Sus bl
Lol 039 (65 51 (5590 42

S Sy Fr s ipl oab aal) adlas 4 Y1) Gogme g Solo

ol b 65yl s blae ;o 0400 952y peiinns alayly (65, Ol b Sjeiws £
8L vy ralS dewgd g Guios sleas e
5 eS|y Caio yisn (65,0 slolss b (WYAY) o) g pasessl),ne
A_"ob)_, 0 o Lg))—" LgLoLQ.’ 6‘)}‘ G»L..\JLHA L) ,E.Jfol.a ).QLEAA SYolro Uﬁ""”)f)
GaLS (59, iz ;L5 Caed bl gl 1S oS (5, Lol @l G
JLo 0,90 Ban (il 8l Cmgn Ju8 0,90 10 Bran (iull e o)l Lol
W las ol )...sl_’ Gy Span Gl o i slaod sl 8 B j0 s 0gd e
Ol 8l s s slmes gl 8 U pae jlade «Sow I Casd Lal38 L as I o
55 Sran 55l ol cosd i o553l saaill Jsar crmizmen b oo
(B 9 o oo gl 8 slasslys a5 sl ] Koo gl alex 510l Cao 2w
WS e L8, JeSh slroslys wile ornds 15 9 S Jl 5 g S J85 9 5y
e S Ly oo 6))-" LnguLcl} sloles @U po Aayay) Oblin.ﬂb 9 o>
SHlu> Bp aS ool lis mls Woges glydwl |y ablie 5 il sl iis
98 abaly olylo SUaml gdb (6551 glai i mpaw o i Bl el LoolSs oas


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las @

N
Shls 55 0ol adg 30 5 (b I wizmen allos oud wdsi 0 b Sl
it LoSa ala]

sl 2L ads spsld Sl g ipl wad (ATAY) ks 5 (LS
oo YY gl 1) VWYASYTR e )08 b Ssluil 5 diyso ol obol s (5,1 cinio
iRl Dad ape b isged b)) ba el selbay g S, ¥oles S50 L
ONCIF NP JOTE RV SR AU WL S PSR NWED
il 55l Sd p ke Jelos (n e Slazog 5 Getilr Sl g ool
it 5 53l olal 55 551 SsE 5 5 S5 Sael ol Seord el
ALl e 8l Cudle s (o solaiwl 8490

Caio 55l ol 1) ball gaiedan 36 (VYA0) L 5es 5 o350
LAYAB-IYAY 650 b Lad- Sloj (s slrosls 5,55, 5l lagy] .asles S o)
i3ged oolitul Las ol albay (ygams S (B9, 9 -l aje &b 5l eolial
9 2lier 655 Dol 5 (655 Caaed Dle Joline g e alall) 3525 5l (S mls
Al S Gl syt 5 Bad Rl w3l Syt rizen
Sl (o) 2 b izee gl 005 o0 o] lray (655 (Srdily el Laosles
g a8l ymals (65,8 Sal (gilwalsl 5l o aS W S sdalive (65 5l Ceud (g5l
Gl e 51 sam sladlo 55 5 liee o Ll ol Jlo 53 28157 0l e
el 00l awlS

e (505 by 5 g ) Sl qmy 4 OTVAY) (LS 5 (ligwse
slmools §l solitol b byl oged sy SIS molio g5 S 5 1, )5
350 1y IPVANTAY 608 b 108 il YA CSa55 ) mulio 65,50 oo« oskls
oolazwl 8,50 (SDM) olad h 98 Jow ¢85 51 Dol gy gl aisls JI 3 o)y
5 dgd Slyee g)bre (555l Ceod a8 wiBlyo Jae 2l ) e o] 285 13
i el Jo 5 ol il (65 Gad  hte b o ogas oSl wem
3 by e IS (69 4 dale e Sl 5 009381051 4 Sl polo e

el Al


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

4
Bl gy 5 55l @ad p She Jelss 5 VYA oKes 5 (sonal ]
Sl 3,5 cwyp MWWFANTAY 650 b oud 2ol SLlS Jgene Slas o
5 it $pil (2B s Gl 5 5] G &5l
S5l (655l DAl ke Lg)...,l; Caxiwo 099381 03 )]

Jow gl ymw! -

Sl g Edli sloosls (e Jlos 5 aga gy Sl Glegl ool 5o
ool 5l oS5l sbeesls .l oals colatwl lag kb jalbay ygew S,
a5 aid dmy 9 Jold beols ol a5 &go pl 4 il o Sloj s g rlaie
Lol Gloy a4 bgs o ;K00 das g (adolie) calies sloasly 4 by o o] oa SO

ez s (Vo F) a5 (g - a8 ool L illas oolasiul 390 e
5 5 JS ain sl Bla g, Sl edlital L g (V4 )A) o iSen 5 52
] o0l C‘).?b.w‘ ‘ﬂuu)lfb

C (P, Pr, Pg, Py, Q) = A™ P P Pe™ Py™ Q QP

& e (a38) e @l 51 (655 e 51 o0l S (6Ll (o ik o (3abo
ol e bl 8 S gie b6l slalas 1A mﬂ‘s‘, Cewddy oolyd Cooud
1l o6 Ceddy 5 Dyg0s (651 Cead A S ST

_agAT PP LPLEPIMQ

™
Pg
139850 (et 03l B e 9 ool Crod Lawgs oilin Cae3 oS (o0 28
Pq = PP PEEP Yoy = 1 )
ol aenly 1)
E _ O(EA_1PQ

0 P ™

(F) olas b o 31 0280 5285 |
E) = Pe
In (6) = a+ BIn(A) + yIn (PQ) + € )

1. Fully Modified Ordinary Least Square (FMOLS)
2. Fisher-vanden et al

3. Cobb- Douglas

4. Shephard's lemma


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las {B

N

9 (5,90 582 .’a....:g.: Lg')")jl A u‘,....qudfw‘ Q_ﬂ c..\.;.:aool..i..; Qj.:.m;) Q%‘
el s B 5 S S5 sl oo 5 S

u.».:.';).';d.gonEel‘Eng9Lmﬁaés.wﬁl.weéﬁ‘wlo)’lfﬁmf«.éP05Pel‘Png;‘

Sz 4 Olgin |y 6551 Card olSST el g pl g 3 e oreb S Lol

2,5 4555 )
PE = P piel Py *)
b 55 e sl 5ad o Jlesl L
En ansA~1P
—ng _ Tng” 7Q 0!

Q Png
S35 apr g SYgame Ced (V00 F) ol Sen 5 (g - pi0d gl @b
ol G5 B 5 S5
= _ In(Pq)—angIn(Ppg)—ae In(Pe))—ato In(Py)
In(Po) = ®)
sedalne Py (8l I8 b el (5331 aiyie (385 518550 (y9a il unid Ppas
)ls (V) slas (58,1 5l 02 )0 (28,57 9 (V) dlolas ;0 Po slzas (M)
En P,
In (Tg) = Opg + BngIn(A) + (ang‘ ng 1) In (PT;') Q)

+a In E +a In & +e
el.ng 1’35 o.ng 15(\2 ng

Ee e
() =00+ Bt + (1.0~ 1) (32)
Pog Py
+a,, o In <E> t 0 o In (i) el
Eo) _ bo
ln(a)_a0+301n(A)+(a0‘0—1>1“(§) B

Png Pel
+ang‘0 In <P—/a> t+oa, ., In <P:Q + &4

Sl ysie iogh ol jo el (650 Dul P50 (6590 500 Jelae caimo lis A
Jolse 56 (o lp |y S 5505 5 oSl LSl danngs 5 Baio anie


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a
vV

I A Lgl_?d.g dss J“"?‘c 6)“3§l-'.> b W“"Scs" ul:z_..:‘ 6))-" A P 59052

RY0-8
E Pg
In(2) = ae + g pIn (12) +B, 4In(RD) + B, In(OWN) v
+B, In(HHD + (eg)
Ep Pe
In (Tg) = Qpg + (ang‘ng )ln( ) + Q) g ln< Ql) QAD)

P
+0ty g I (%) + By g INRD) + B, . IN(OWN) + B . In(HHD + 5

Eel Pel Pp
ln( Q) = o + (ael‘el )ln (PQ> + 0y, o In (PTQg) 0%

P,
t+ag, o In (PQ> + B1. o1 IN(RD) + B, o] IN(OWN) + B, o In(HHI) + €4

In (%") = o, + (ao‘ )ln( ) + g ln (1::) \0)

P
+a, In (%) +B, ,In(RD) + B, , In(OWN) + B, _ In(HHI) + &,

S5 siAl ol p Pk else 655 sladee cuiia (V0) B OT) SY¥osles
iloe LES g plo 6551 Sl 5 3n 655 Dol canb B 65 Lo

ol IS rae 555 e a5l 45 S (531 S 02,8 : Ln()
Sl 0l sty U ) oadis cans 0 05,15 cniliw i)l 4 Btu cas

Joy osekes & Bu o1 asly & a5 550 Sad w80 Ln(E)
il o

ailie Jby Dok 4 BtU Gl sty a5 35 (65500 o o2y )8 LD(EEI
Ogekee 4 Btu ol axly a5 (6550 laJul> plo (6550 wad 0,8 :LH(E)
B9 b B el 24 o5 (Brae slacSgw aen ggeze ailios b,
S oo i |) 6551 slael> ple S pan
& 3l 92l b S 51 S wilise 535 e Senid o2 S LG
aspp S el Gl 6550 axly Ceod el anel sty saiiSadg sl s ls
Oz el oals Jol> 55 (B ras (635 jlade 4y (550 ol oSS 3l


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEe e bl 189 0l fpaain Jlo /55,51 slatdl Slallla asli fuad @

N
Gl 5 o3, 99 ISIC slonS SLS& o SV game 005 ulsi sloy (asls
el oo osliial VYA 4l Lo

55 (5551 221y Cangd o 5145 gnel SIS 5351 comd Cansd 022,150 L)
Jyaze o cob B, (e gleanie IS 4 Jb) Gk o (b
S sanie ol sasl cavsas anie ) 58l e 225 ks (e
Cob (SN anse O o 4 S n A Jeld Jgaze oy ol W8
SFrae $5H Sl (Gp e 1y dlepw LSS anje (Sras pliolse
Wl s Canody ousazaT gladn o faeme 3l (65, A3 g S 15545 sl oo
B 3 wly e s ) 5 G 3 o B o2 ()
A0 g Jyame adgi ol o5 (S slaan e JS 4 b, Geekes i
sl okl sy loasy 3o 51 (655l pges (28,5

ol g Ceard G 3 45 (65500 ool s o a0y, :Ln(%)
Mg ol 5L ey sleanie IS a4 by ke 555 gloJal>
sl ool ey a5 5 (65,3 s (38,5 S50 (9 Jyamea

O ol i jelatedn ol e Anwgi 5 Bk a3 o S Ln(RD)

Sl ol SIS sl i3loy c52 oS olStalojl 5 Dlindos alse jl dang g Gdos
Sl 00l oolaiwl il co gmiio e Dl

SolS S 05538 45,1 e | 45wl oo coSle JLsL o 1K) Ln(OWN)
Sl Camdty Caaio o go3g38l 35 IS jlake p pogas Zypde il

ol 5l gmio 35 el aule Gl abl o s (S el o, :Ln(HHI)
Oy Egezme oaumoylii pj aaly Gllae a5 Conl ouls colaiul Jlaid o el o
Ll Caio jo yol> ol aled 5L pgew pgo

HiE =3 (2) = 51, 572 (%)

Caio 35 JS a1 oy g e 51 4S) ol ol ik e Si 393 akal; o
Lol Caio slaolSy olaxi N g (09 o0 Jol>


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

N
el 65l e o g peipl mlie aiwd 90 4 mlio jragh (pl o
..X.Jy @Lua ‘;_:ly-w ..\.Jj_» Cxoo S J.Al.w LJ\.\.A U"‘ ) )"6))"‘ é"L».»a leacds

JL{:)’ ..\.Jy &:L...a ‘(_g.:\.élf st,.a:?v.c 9 els .x...lg., eL..o ‘(S s;’ayj..am 9 D>
bl Sl 0 e mlio 5 3li,e SIS OV gaxe plo oady mlio (olewd
5 OnRel 9 9ly adg wlio (3 Jliml g ase YT il adg mlio ( Sloslon
5 G50 Hlpl g (Sl lnl 5 (SKap lnl ads mlio (b3 hles 5 bolSiws
Sl wlo g b e 9 5hy g e adis blug ol mlio (e slaceln

ilas 518 5o lee mlio oye o Jaig e Jolug ple

T Julxi g 4 i —F
oBl-Gb90 o305

LM ggel bl aaly class ol jalbay (g 35 o9, 0 SYolae (peesd 5l 13
Sogd Jol> Glaebl Uas ez Gl bLI ) 0929 51 B 05l bl (Bl by
OS5l eoliiul 4y (g5ks il ALl sz e ez e lojed Kiwran
3,5 oolawl SYoles (e gl OLS g 5l ()lg5 oo 9 e SUR

OBl (g p (Smaoddgs Gg03] gl ) Jgux
Jas! | go- gl o,bel
0.0000 | % (6)=105.795 | ps5yl pluo
0.0000 | % (6)=161.706 | yns5ylme aloo

VA5 96l olel Jlade (g2 g s osalin (1) Jsozr 5l a5 jsbles
e o ad B I el by Sl peS Jlis e 5 Jgaa S O8]
Ole (Ko 3529 9 998 o0 35 (Slowy Doz L) (Kinrod 3929 poe
S (§ e 2D Lo ol palbey g )55 (nl ol 095 o0 a8 pdy ez S e
el algs OLS


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las @

N

2SI & o y0 STl S
VWAF-IYAY 6,00 (b (o550 o 8,90 s (V0) JI(VY) &¥olee 4 axgils
RO PR ¢ Jalaz 50 iyl mlio S5 4

2655 galoo Lo yobi plbay w¥olae 05l 5 s ¥ Jour

Jlsa! | R%ojlol | Jhtuwwo b yiolyly olosd | coloaline oluss | Sguw 5y alolzo
ceeee | o pOYE ¥ Y Ln_EI total
ceeee | o FAYA 4 4 Ln EI ng
S IR 2N 4 4 7Y Ln_EI elec
ceeee | oS YEYY 4 7Y Ln_EI other

b pal bty Sgaw S, dolas Jloz 95515 990 y0 (IS Sledbl (V) Jgax 5o
Sl Sloje3 o> L..,.M..s S mdzg 5,08 5l R2 o)kl el sadesls lis

O9 S 5 g Hloliee p o Jro Ans,8 (p-value) jloce 3.bo O o
i ol golpiin Sgaw )T, dolee Jloz ;2 500,500, golpiin

2655 @luo (1) Woleo (ygumw )55 3591 p gl ¥ Jgu

(p-value) Jlos>! to)lol | ogosl calpd | (Pumdgl pio
2% A K -+, YOAYEAQ Cons
-fAa- -7 A-YAY Ln Pr e
LYY Y. . YAY\¢ | LoRD )
. Taxf . YSYa | Ln OWN iJi‘ Ei’;’;{
- aYA XYY Ln_HHI

o sleaidl i

25 lhe ool JS 55 i ol 5551 ol Sl (1) Uy

09 Jol dolee 5 Cancd Jloliae doles ol Copo 4 bgyje polas (398 Joux
(859 o Cod Jlie j0 hie Cudle D939 Ogd oo Sy9lp lowe 5l e
a pladl 6hyl caio olS S (65l Cwed uli8l L aST el ol sasms gl


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

A4
SrS 5Pl Bras bl onilin axly 12 a5 Wijls x5 WS o (590 0 i3]
Dg so (5 Dol malS el aS aisS o

ol osiaslis g 9)ls (55l Dad b gk dal) dnng g Gl anie oo
Ol &5 0gbise (655 Dol Gl cos crngl g Gaiod Al ie li8l a5
5 Gt il b oogy e Jlaul aSlz ol Al gk slas e b oggdge
slasse a5 il Jdo pl a4 Wlg oo yol cpl ol ials 6551 Gads caxwgs
s ol b Sgmtr B ro Lag3l 531 Crond (392 ol oty olRay Anagt g 3o
Los nleie 5 o SYsame wdsi Bro Sl (Soe asly w0aldd 6551 555042 5
9 &S A e hawgie Cund Grized Bk ool adgi Belse ple (59000 R3B!
Wy oo 995 a5 Sl Gl Sl oy 90 ladle (o 03933l 151 4y angs
a2l mlie @55 Sud p b pae 5 (Lo

oS boas ‘Sngli;.; slosxy 4z ,» s oo plis coslbe JLSle e oo
alS Caro o] 55 Gad )l 0gd i Cate SO 40 Kgd oo oyl ogas
Syl callas Lo HUasl b anad plas 0ed o

2 ol o 5 ls al 5l Gl taie 355 ity ite Cdle 252
G (o S5 )0 (6300 Ko el g o)l (6551 Dal b GegSans slalai
&S Cuwl Zxe ooy plccads 0 0085 o JS (655 Dul gas e o XY iels
28l anlys malS e il (g5 S

2655 @luo (1Y) dolro (ygam 55 859 s F Jguxr

(p-value) Jlos>l| ool 0303l culps | by i

e Vo 58 YYALVEF cons

0 YfY £ FAaFY0s Ln_Pr ng

- Yor - AY S VEYYEVA Ln_Pr_el

.. _ e\ Ln Pr o _
oY VAN N0FVYY _ET_| £35S g S

e Y., <0+ YAASY Ln R D Ln EI ng

e AL —eYYYEavY Ln_ OWN

o, \Y -Y,0v —0F1YYe Ln_HHI

u...:zj); 6Lmub o)


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las YAy

N

oz (F) Joazr )0 (b S8 (6551 (o 0 S50 Jalge (Saimomeds (e
Ms)‘bww)gwwwwﬂ‘wuﬂd*bw‘ow
oalS 4 yome aluilgl aub 8 cled il e Ul M Lol e el
O Cd GllBl b o b 5 5l Dol g 0gd b I (655l
wlio 10 04290 srools b aS wil ol 5l ooU Wlgs o a5 0410 (G090 sug,
S35 sdels plo Gl )3 1) mew G2y (b B SBrae (2l s 5l
Ol J 50 o )lsen (50 s b ol Brae (Sl (g 23550 090 (b g o)l
e 5l sladel plo b anslie o (b S 02ly 0 S iz g 009
b Lol plo Gl aig) b awglie j0 (ol 5 Zod Gial8l aig) 9 5teS
Sl xS Cead Loy o5 CS lgice 5 Sl 05 Sl (g 20)90 0590
ool Gl Wlgh sad b 35 Cod ioli8l ases s el Al (6,5 et
ol S58ss i gilio sl Ol et ol sl 5 5 955 T (65,1 o
Fadpony ol Bras (lized (b 55 Cuod Gl L > a5 090 czge
055 s > OTAF) oliSen 5 o o jboclon il (55,51 slodol> b 5
b il wal Lol I VYYANYA . Sloj o3l jo aS wleasw; s ol 4
Al 5 655 sladel> gl bl sl cuord plio (Brae 555 cwod L8l ]
e JS 51650l A e 00l o o Susl 009y (55 o0led (SlglE 5 5 (655
3k ezl oy

8 @l csloy as aasl o i bos (VW) OhSan 5 5500
265 golio logas s axmis ;8 g ol 515 cuad 2By e palS cow mlio
ool})w .dj)bj 63}3‘ A MU 6‘,3 Joy 6[.@6)51.:5 )'| oslaiul 6\,3 6‘°}ﬁ$‘
A3y g aﬁfso JP eaS G yae Lzl o b L..,.M..a Cod b (55, ez ge
G 50 S5 SBras 59y SpS i U Wlgee 655 ladel> Cwed )3 i
2oyl a1y b 5 solys ciend piS umes o] sl el cao
oolys plo & Caus b 35 6,8 cwd ﬁl.i;.mﬁo sl QT cde S wiles S
bhug b 55 51 i eolaiwl cuie o iS D¢ S Judo ASb oo


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

® v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

N4

Lyl sgzg Judo s> i 0aiiS jolo oves (o )5iS (65, ol Wg, gm0 b
Cansd Gl L oS wlon S s 3550l |y (63,31 o L (6551 Cend lon Cuia
amgis po g ady VL b yeaS opl aelps cganb 5 5 b Cl sl
Sate 9323 520 955l eod GBI L iz 5 Msn Gl 55 By
i ($5 51 B pae 8l w50 Sl 5 WP 500 9 2L e

OMOQL.M.’ ASMLJ‘SA S 6)LA] bl )l d)’wr‘-’“"“ .]ay).o w‘).@
2lo Cad ups il anb 5 @55 Dab p Gp Cwnd 6 N ,8Tp0e
cdle o 5wl Jolbias duoyo Vo mhaw yo s kel Bl g5, sle el
L5 oo o2y omb S5 555 b b 0T e osSne cglebad; s (site
wdl b oo 28 5 oab B 551 Dol w3l laels b Cod il
885 s ]y ol lgise 5 Sl 2zl L alS )]

wlive bl wonn Jobas gL Ll zobw plod )0 dxwgi 5 Gl Ao
aS ol Jlooay |y ol (pl uxio ol co po Cudio Cdle (S (65, s aolee
aaloz Jlisay 1) (b 5 6550 Gud lBl ey g Geiod ane Sl
Coos 4 CoSle a5 g 009 Jlole zohaw slod jo 5 cosIbe Jlsle el
Callae Lo jUanl b acad pl aS 09l s awlS (65,50 ol 5l 0y, Liaw 5 sogas
5 o abaly (6550 Dol b el S JlS L wiles po Sxio S 0 aie o)l
Syl (g e alylaml b Lol

2655 @lvo (F) doleo (ygmw 55 2591y S B Jgor

(p-value) Jlox>!

to)l.oT

0903) ol

[ it P e

..
)

£7A

YOLNNY

cons

Lo f
9’

-Y,A0

— YA 5Y

Ln Pr el

o s e
)

Y,vy

RS A AR

Ln Pr ng

oo AA

\,ve.

S VPADAYY

Ln Pr o

Y,\Y

+,YYYAAYA

Ln R D

XY

—- Y0P

Ln OWN

-0,Y#

—- FafyFay

Ln_HHI

Po O3S )
Ln EI el



http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las @

N

odls HLas (@) Jgoz ;0 Gy (855 wal dobie saimopisy sla e (ol
ok plai 5o bl Bl 5l G 5yl (oo S (dy e Cel ond
g Lo ohllasl b gillae a5 o)l 50 6550 @al b weSae lakal, o ol
3579 Sl sgrb I Cead piite Cote Cuadle 5 (5l el (6,55 (slas 9%
GBI L S aBloe 3r 55 Db g (gl B Ced lee i sl
G0l 5 G 5t O el g Gl B 5 Sl sl SIS
wsles ol cdle 5 Jbobie 3 6551 ol plo Cuod jiie o po S (o0 Iy
Sad b b el plo cood ol | puitins slabal, a5 conl coite b J8 Caod
b 5 s 3l Cow i 3p 5] Cad 4z 5 ams e olis 3 55l
ol 18

S Sl St (LB Laly, aiiles dnng g Buio Abje e o Sl
G 6ol s b eeSae sladal, coSIle sl e aib oo Lo Uasl B
a5 a3 o Hlid b simko S 5 oy b oe Lo el ol Slas a5 8l
oo 5l b SLal b aS whoo 2alS 3 655] Sud (Saie 35505 A L
Syl Sle> e

26551 galo (10) Aolra (g 55 031 p i £ Jour
(p-value) Jois! | toylol | oyo0)] culpd | cxadgi ko
£,V \Y,YY.5F cons
cyeee 0,06 | -+, ¥#FYSAY | Ln Pro
- OFA -0V < AYO\YSY | Ln Prng Pz O
5 VAA < YA-A¥4) | Ln Prel other Ln_EL
<54 ) |-+, ¥\ | LnRD
cyeee -AYY | -V)-ASFF | Ln OWN
cpeen -VFY | < #YFAVEY | Ln HHI

L sl sladal> plo @51 @l Jalse NS AT Olies 525 398 Jyor
aaly o Jlolie bl Ll 5l 65 ool plo Coard Coul 03508 aeios

S5 Cengd ol o Joe 5l epk Sl b gudate a5 ol (5,8l Sl by esSae


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

N4

S Caasd a5 ol (l 002m3 LS 5 s Joed BB 5 loline (g bel Ll 5| anids
2oy Ve e 53 By Ced )l laele ple 55 S 65 b
ple Gipl Gal b ol Gle el daly, SO 0429 caumolii g Cowl jlolias
ool b (5351 B0 B amd (GEalS) (al3E b a5 (slaisTey 0l e Lo Jol
bl Bl 5l anugi 5 i auie pite cayd b (GReL) Rl
M55E ool plo (6550 Db (55; » miind g e J33 B 5 loline
ool Bl 5l 55 mio 5505 5 oSl L3l sy gl jeite bl e
plo @5yl Dol b esSae alaly by ol (590,0 aile caie Cdle g jloliae

A &8y Al 090 5 aijlo o fol>

RSTP s gilao 40 sj ] i
@ WWATIYAY 0,00 b (65,50 ol 0,905 mli VO B Y &Voles & axgils

28550 @boo b pob palbay Yol 391 p s Y Jgu

Jloio! | R bl | Jiiumo slo yialyly oluss | laalien olaai | Jgam 5y dolno
ceeee | o 0VY ¥ g Ln_EI total
R IR 2 AT 4 g Ln_EI ng
eeeee | o OAN & INg Ln_EI elec
ceeee | o« SYFY i Of Ln_EI other

o sleaidl i

SaBgrsy D08l Sgew S ) Aolas ez » 6l R ojlel (V) Jgus 5
oS Sl oo dols Ll o (p-value) e rzes Sl 5,95 5 o5 Lo
Sole golpinn Foumw )5, Aol [z ;2 aoeii o 9 00,5 0 9, yho 4ns,8
JS 65 Dal S¥olae et gl o 4 N B A Jglas (b g aslsl o

03,51 35l ool nlo 35l S 5 By 651 Dud (b I 655 D


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VE- o L /59 o led [ppain Jlo /g5l slazdl Sllae ac_Las

@

N
2855 galvo (1) aoleo ¢ygum )55 031 3 @b A Jour
(p-value) Jlois| t o bl 0903 <l pd | byl piio

e 1,0V VoY YPY cons

< YAY —+AY —+,+FYAYHA Ln Pr e

- OF0 — 5 —+, VYA VFY Ln R D Jsl o5
e —5.5Y —+ FFAAYF Ln__O\;VN Ln_EL total
e ~F.,0% —+ YEVAAVY Ln HHI

SRy sleaidl i

265558 galioo (V) olan (g 55 990 1 @l A Jou

té)l.&"—

(p-value) Jloio 030l wulpd | by piie

, Y,y AYYYYAY cons

< YFY -+,40 -+, YOafay Ln Pr ng

LYY SV YF —AYYEAN N Ln Pr el )

ey Y)Y S)OVY VA Ln Pro |20 0%
—— Ln EI ng

AAL AR -, VPN Y Ln R D

e _OXY —FAITYALY Ln_ OWN

o e -Y.ro -+, YYYOYOA Ln HHI

SRR sleaidl i

2655 e @aleo (1F) dalao (ygum 55 0,591 o s N+ Jgua

(p-value) Jlo>! to,lol 0905 il pd | Padgi yuiiio
R \Y,f7 (AR EAAN cons
-+ F) -v,-f - NPYPY A Ln_Pr el
N YA . YOAVF0 | Ln Prong L
Sy VA Ty | Inbro | USE
- FVY VY —.YPYYFA | LnRD o
R 0,00 — XFEYOVY | Lo OWN
R 0,20 ~ XVESAAY | Ln HHI

u...:zs); 6Lmub o)


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

N
268555 galoo (18) dolae g5 2591y i N Jgur
(p-value) Jlois| t o bl 0905 ol pd | byl ki
R v,af VY,VAAYY cons
RN -),80 — VEY-SFA Ln_Pr o
., FY Y, ¥ -+,Y-YAAY®d | Ln Pr ng
cee) ¥.Yo < FYYALVAY Ln Prel |f4F 085
— Ln_EI other
«AAY oY RRRRELY Ln R D
. -AYE -+ YYYYASY | Ln OWN
. RAL! — YEANQ) Ln_HHI

gy sl txie

gl @ly byl jalbay 55, Yol degazme 35l mbd 4 azgil
5 shlie sylel Bl 5l (Sem co¥olae Coli ulpd 4 bgspe polie sl yiled
gl oo 90 louesl o0 b Yole pled Az o

s S a4 bgpe ulps (3 55 Oud Aol jzay SYslae (peles o
S5 olie g bl Bl 5l Lels olas (65,1 sty by e aloles 1 g5, Lol
Jolo lod cond Cod 5l e Jol> (65,5 Cal A cenl g (s 45 ool
SIS oo il o (65,0 s 0T e oS cel B Jalo o 5 e iy il
2 G ol g angd 55 %008, b e Sl g 5 msSan slaba,
68 5bpae 5l lis 5 oo Jlobine g,lel Ll 3l b 58 (65,50 ot aloles
Ol Aoles ;0 By oond Caagd Lol 05l b 5 (655 Dol (55, » B Ceend
slabasly 5 Col Jloline ol plas ;o ()bl Bl 51 (55,1 ladal> ple (5,
Syl b fol> ol (65,3l Do b puiins

5l b S5 e Sad s ol plo s By 55l Dad Yl o
s ddasly (350 (65,5 Dol b a3 e e ] lolixe (g Lol Ll
WS 5 s b ol ol (65,5 o b x5 oo Cengd alal, Lol ool
Joline 5,0 55,0 ot asles ,3 el ple o Cansd oy il o Ui
Sl Sloliae doy0 O maw jo crnds 55 (6550 Gad Aol jo o) g o Lol Cns


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEe e bl 189 0l fpaain Jlo /55,51 slatdl Slallla asli fuad @

N
A o Hlas |y Al

Solel Lld 5l Al lgz cVolas 5l plaSmd 10 drwgi 5 GuboS Aljd oo
Gl drwgd g 5800 AR (409 )I..xf)...,l., 3 olis g el oauis saslice lolise
glo o e Gl 52U Jlew pe Jedodr st (pl andl sl 351
Sl e e Ul 5l jes s S ,5T gl eiie 50,50 Ll o 065, é
3,08 (65,5 ol b weSae slabal) g Jlolas (5)lel Llsd 5l ¥oles ales ;o coSIbe
A8 L il mlio @5l Dad ogas CuSlle Gl L &S L cnl @
3 OVolas de jo Srio 5 i Sl (ka5 slas,e5 b gillas a5 09l oo axlge
Sty &S o Sy o gmio S a5 Gl b og oo sosline jloline g bl bl
e IS Gl 4,05 b Cazen 45 08 s gy G20lS 53,1 o s

el

Woleiudun g (5 a5 4 -0

3 @eredye Sual olpl Saio )3 655l Dl alS Sk Jelse olulis
oL Sl D908 9 Coerl 5l Sl lasjlilinl a4 Gaew; 5 5551 B pas
097 helse PO T OGN [ NP P OW PR P W S
2 5Pl sl B g arug g Gl Alpe (Gt S e (oSl LSl
bl 2 8515 (s p g Bt 9590 il (Saie laelS IS (655 Dah rals
@ sl e 9 nshHl @lie 095 93 amliae 5l g Aegh (ol 5l eadceS s
oxd bl syl mle jo 35l Dol 655 e Coeal IS ST o5
95 2 53 S5 Do el g JB ST Ll g g Gudo Glaan e ool
ol AL 6558 9 2l o 095

Ll gl eiie alps a5 ool o] anllae cpl 5l oad gl il pge s Ll
Oy 1)l0 (6551 Db p e 651 lie 09 93 58 50 (Jato S ped g CuSIe
Gl 55l Dad o S 508 Al 58 g (pogat SoSIl IR L AT e
s &dly jo il oo i iyl b o mals ol jlade adl.cél salgs


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

@ v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

N
oealS 4 e Wil o pogar CoSIl a5 b o oo o las ead s
oSe 51 Slgor Sy Gl el 6551 i (590 AT )3 9 535l Db
aS Wlai ool Aoy azg d 4 dslllae p) dix o ol alily g5l Gal

aS > il ol el mlio o |y 0B, Ll (65, cad als jglaiea
g aalss Slie 5 e Conliw ol 5 6,500 Sdsie golaidl gla ise o Jole

&lw

G VA% Sy oy90 b) plb cii oaiiS olo sdas slo,siS 0 (65, B pas
S Cildg ST 0 s (100,50, /Sy Mo s i8S o (V0N ¢

sloiagy dolifas (Hlpl )0 i3k aS Sl aST L 3 Sab p 5
AV=Y Y (1) 19 sl dnsr 5 15,) csolatd]

2 G5A ool p P Jelge owyp (OVVAY) Tpew wolj B g piednw ()]
VYo AAYF ol il olatdl ol fas o) ) lails IS solio

3T RURWIFTSCER QL WIS IFEI GWIPIPRYE SWIP IV SOOI LR W) (PR XYW

(YW gyl olazdl clalllae aslibad -yl olazdl 1o o1 51 Sige Jelse ooy 5
AVe-V-0

(Fo) Ve il olamdl Oldllas anlilad .ol ul 6l mbe jo 5,50 slo Jol>
AYY-1 ¥4

ASYVA e (YA il ol lelllas doli furs o) ) Soxior lmolSy


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

VEe e bl 189 0l fpaain Jlo /55,51 slatdl Slallla asli fuad @

N
&b e ((AYAY) dexl o el wad g cpauldlin )« Bolo s paie ol 00

OYolre (ygummw,S ) 1o (idu o ool caiils g Jend iS g (65, slol
N VAYY i) F o550 5 Conn jlaro 0laid] doli fad SUR lag 1ol ,allba

AV YY

S 2 ol eSS S g il wad bl OYAF) Wiy (ol (S5
SYSY (OVO)F o) 50 olaid] aoljingss (o)) 0,50) (655l s Lol
ARE

@S ollobe js 9 JLS s ((Bolo dpay coa S LIS (et S ligge
Sod g (B pebies ISk 5 Cdgd z)e Sl gw)n (VVAY) e
doliiogyy o alad wslamdl 5 S, ol slaotad lails 5 mbo s g5,

NOVAAE YAV ooyl il olazdl

Ang, B. W. , & Goh, T. (2018). Bridging the gap between energy-to-GDP
ratio and composite energy intensity index. Energy policy, 119, 105-112.

Filipovi¢, S., Verbi¢, M., & Radovanovi¢, M. (2015). Determinants of
energy intensity in the European Union: A panel data analysis. Energy, 92,
547-555.

Fisher-Vanden, K., Hu, Y., Jefferson, G., Rock, M., & Toman, M. (2016).
Factors influencing energy intensity in four Chinese industries. The Energy
Journal, 37(China Special Issue).

Fisher-Vanden, K., Jefferson, G. H., Liu, H., & Tao, Q. (2004). What is
driving China’s decline in energy intensity? Resource and Energy
economics, 26(1), 77-97.

Huang, J., Zheng, X., Wang, A., & Cai, X. (2019). Convergence analysis of
China’s energy intensity at the industrial sector level. Environmental Science
and Pollution Research, 26(8), 7730-7742.


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

YYYy v Ol Gl S aslis o Smiio 35 00 g CoSIle Ll (65,8l a

N
Irawan, T., Hartono, D., & Achsani, N. A. (2010). An analysis of energy
intensity in Indonesian manufacturing. Working Paper in Economics and
Development Studies, No. 201007.

Lin, B., & Du, Z. (2017). Promoting energy conservation in China's
metallurgy industry. Energy Policy, 104, 285-294.

Lin, B., Wu, Y., & Zhang, L. (2011). Estimates of the potential for energy
conservation in the Chinese steel industry. Energy Policy, 39(6), 3680-3689.

Liu, K., Bai, H., Wang, J., & Lin, B. (2018). How to reduce energy intensity
in China's heavy industry-Evidence from a seemingly uncorrelated
regression. Journal of cleaner production, 180,708-715

Ma, H., Oxley, L., Gibson, J., & Kim, B. (2008). China's energy economy:
Technical change, factor demand and interfactor/interfuel substitution.
Energy Economics, 30(5),2167-2183.

Shen, X., Lin, B., & Wu, W. (2019). R&D Efforts, Total Factor
Productivity, and the Energy Intensity in China. Emerging Markets Finance
and Trade, 55(11), 2566-2588.

Tan, R., & Lin, B. (2018). What factors lead to the decline of energy
intensity in China's energy intensive industries? Energy Economics, 71, 213-
221.

Wurlod, J. D., & Noailly, J. (2018). The impact of green innovation on
energy intensity: An empirical analysis for 14 industrial sectors in OECD
countries. Energy Economics, 71, 47-61.


http://iiesj.ir/article-1-1386-en.html

[ Downloaded from iiegj.ir on 2026-07-12 ]

Abstract 7

Energy Intensity, Ownership Structure and
Industrial Concentration in Iran's
Manufacturing Industries

Mehdi Fadaee*
Institute for Management and Planning Studies, Tehran, Iran
m.fadaee@imps.ac.ir

Shahla Veisi
Institute for Management and Planning Studies, Tehran, Iran,
shahla_veisi1l993@yahoo.com
Received: 2021/01/21 Accepted: 2021/05/09

Abstract

In recent years, attention to the importance of optimal energy consumption has
significantly increased. Meanwhile, the manufacturing sector is one of the most
energy consuming sectors and its energy intensity index has always been high. In
this study, we use a seemingly unrelated regression estimator to estimate factors that
affect energy intensity in manufacturing industries with ten or more employees in
Iran. We compare energy-based industries and non-energy-based industries. The
results of this study show that while energy prices are inversely related to energy
intensity in both groups of industries, the effect of rising energy prices on reducing
energy intensity in energy-intensive industries is much greater. The ownership
structure and industrial concentration are also inversely related to the energy
intensity of industry. More privatization and increased industrial concentration will
reduce energy intensity, especially in the energy-based industries. The effect of
research and development costs on energy intensity was either not significant or,
contrary to expectations, was directly related to energy intensity.
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Keywords: Energy intensity, Manufacturing industries, Seemingly unrelated
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