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

AB-YYS Glomivo 1P+ log I5A o los | paois Jlo /65 sLassl oolallas 4ol fuad

Pl o goladl glo iy )0 551 S pan Joli
R 982 5P oS L Gl pl 4o Com jlamo (SuuV]

¥ . .
5925 LA
Sh.zaroki@umz.ac.ir « pudsl ¢yl yoi 3Lo olBiils Slaidl 09 8 ;Luiils

\

R (gwiio 0,5
il ey 3Lo OSSN (55 5! SLaaiBl iyl oLy 1S g gzl
amoghadasi779@gmail.com
WA/t by gyl ITFAR/NN /YA il ) &,

Al 55 Cemylams FanVT s il Gpas il b ol Ty o addllas ) 4o
25 sl aw g (olazdl JS) aly 6ol o jshaie b Gl 02 L8 oy 9550
loaidy b (dgiogs b, b (Jaig e g Cuaio tsages 5 (5)l0 (Sl slagis)
Sras B o oS o5l 5l Aol bl al 0 )5l YWAFNYO Sloj 0y90 0 omjes
5 Sl (S slaisn o g slaill JS mhaw )3 a5 aes e GliS Susadly o S
o el cie XL oAl sladels S Grae (JBgfer 5 Caio (sesee
3 oS deSles Ll G g Br 5P Gras Sl owyp el olien S rS]
- 60 ,Laml y Jlolins 631 B (g5 B yaan 45wl oo LS Seaily ;s slazdl S e
Sl ezl e ol Byt 655l Byan 03l ol o 4T I s 13, S oS
"3 Ll p Cate 6L Bnnd 5 B Sl (smgee 5 )L (S i 0 Geizen
A G5 55 o JBig o 5 Cario i 5o 4T %0 amets ol olyap S 0S|
L Grn il Srae &5 Jlo po 0w (25w g0 (nl 5l SaenSTes Jlasl p ol
ojlail e 5l e ol ol en Jig o 5 G isu ) jladl o cuie ()]
28y 2858 WJ9) 5 Brae a4 cand (S0 Tes Ll wawadls jo (5,135
SIS Lo apa 5 5,5 (S iy 59 (SRS Caio i 5 slal IS s
il 55 B Al Srae Qb sl pd S JEgdex (A 9 g tely AiS
S35 Bpmn ol 5 ol i 5 05, folins sasas 5 (5 kS (S iy o g5 S
55 i b Js o350 GES o Un i 5 sl S gl 5o o SeSTiso il o3 0 e
aS 098 oo Slpien Liwly cpl jo el Ko u.ﬁfu 90 3 Ltam S ojlasl Jaig fe o
sl colio (2Rl Ylyie 4 25 (FoLVl pline b pdisgaes slag)sl Srae «
Dgd g axg HolS (golaidl calizee sl iz o (Lewd slacs g

Q53 Q43 (€22 JJEL gusudinb

5 Bt 5 el (San¥l ol oty (5l Gras iejly s

Olrl a8y e

el oo gl Bl pgd sdimgs 4l owlid S asbibl ) asllas ol )


mailto:Sh.zaroki@umz.ac.ir
mailto:amoghadasi779@gmail.com
mailto:amoghadasi779@gmail.com
http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N

doddlo —)
arogi Jly0 g allianng sbaysiS 5l Gl axsi ped Sl Sz 5l o
damgi bole kel Slysas 651 5 a8 Sglane (b (xio wuld 4 Bues
S &y &5 2 50 S 5l s 00l 50000 5 5kae Sl palsr eloiz] gl
Sl @ axgi pae 5 6550 Gr0 5 2DI B @ axg e o (Saie
Sl olyen a4y 352 L 1) (plaswly (S Glaipl Spas ) AU aedns
Eoope S slajl8 Lasil 5 awoecins) soan¥T oy o cp kel oS
0P8 OsSlee Pl jebar (SaeSles 5 ple jsba GlalHS slajls Lacl
5| sl o _aolsl 5 o0ae slo LS5 5| S & e 5 48,5 15 iy azgs
b S 5975 4 Sl (5551 Brae piliae golatdl clad e sl Koo som
S V) oS S5 5 Sleizl (golatll anng Syme Jole dljie 4y 550 a5
avddw b 005 o darelens) sosuYT odg coge Dl oo A gludl
039 AL slaosl5 jLesl 5wy Jole (0 355 (hed Slocd s 312> 2]
Elallls ol 03505 itame 002ls pl 5 o Jlo ol b 35 ! ol ol o <
Loyt 5 aibioe 13l sladle 53 6550 Spae 2l e Sy Bl 5 LT
gy b )9aS 50 655l Span g adgi 5l (A6 SIS slajlS e il Gl
V0 lagle o ez 50 S5l B rae 95800 (i Sawl 0392 ol yom oy}
sals olez 50,585 plo aiilen 55 ol b Gl aoys YA (et Yo ¥ 1
9729) RSl Cesbly (nl boojg el g 039) (xnb wlie Bpae (938l 59, I
4 Fiie 9 30 S92 5325 )3 (5l Sras sl a2y 5 patie o5 AS s
3598 50 65 Baan Dol U ool s ol (] 098 co odiny geuad (sl gXl
ol 2 OYR7 ol en g (cege) wBl YL St laysiS 5 Sk bawgie
SIB il o] oy ol anlllae oolnl 50 gy lasme Coanl 4 az g b 5 Ll
2 (0SSl el ofs ysbay) awmecen ) (Fon¥T jLasil 65 B yan
)9 laaidy b (rdgisgs Sila, jleslitul b aS g920 4 led G 1) O 2
‘Gisbu.oum)o).umm&my‘ota.._eldfdls)owwlww


http://iiesj.ir/article-1-1225-en.html

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

vay e ST o oz g golamdl sla i ,o 65,5 G pae Julos

YV
2 05T b ieeh Slosl pes (idu 0 a5 cudl oud aaibejle &0 (pla allis
o Gl a4 pge B edee ) (02 Olasl g gyl el
5 molez iSu yo ek o oolaiul 8,90 slaosls hiosi Ll asl plais]
G 5 i Sl g Al oSl B g0 o gy 55Ul 0 sl 5l ol b
i iS5 oliin Ay g gl slaamdl .l oo ewds g &) o
Ll A8 ,5 O g0

oy wlysl =Y
ol 03905 sl san] )50 10 sdee SIS g0 Hlax 40 855 YL Gpae
5h 36 ooVl ol jLasil g 5 (ewd slaissyl sndyolly 9550 50 s
polas a8 gz ool 5l el 00 0l 390 90 (nl 5o SIS slal (655l B pan
O BT S (g 5 Sl azlge (02 iz o b pdlinnass slacs) il ad e
O LsS welsz o 1, pla, el 5 Skl (55l adse a4 by e slacesdly
4 ol (Saly a5 5985 sadgs JLSle 5 6351 GlolE @l Sged walys sl
gl 0l 4 ) Gl Geizes g o)l (lend lass Sl 4 ohagh (6551 B pan
il s g5l B e oo (SIS L5l o lgan b ol oid rgo ormbs solie
sl gyl 5l asl Sy LB o, SaSles able aowedon) sloossY]
ot 558 (olaidl o] sl ol L8Mlr w551 By 5l 5L (2 S aanSTis
L 55 Gran g adgs J1 50 o SanaSles jlidil Glie 3 slaans (b .oy, o
22 Gl nl s & el lEl o 50 (656l Bpan 4 S g g Ko
Ad) g 00y dmwgi Jl 50 (6lay5aS )0 (655 Brae I Bl ( SVl el ol
ool asdly JUl aswgs Jlo j0 lo,9iS 4y atilianwgs slo,pas 5l Lacl ol
el 5 231 slaos (b 5551 i gy s (Ve oA ol fSen 5 52.3L050)
G9) Ui Cedgazme SO Glgied amecinn; SIS L sod coge ol 5l oab
SolS'g s ¢ omnd S 5| (65,1 adgs 0,5 )18 (6551 i anwgi slaaaliy
Sndboher Glocasl wogicen 5 @l gl 5l 00y (g)lo 0 «slatas

1. Puliafito et al.


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las VaA

N
P iy 9 e Sol (Sogll (gapl gl dsa (Sogll asile
S jlame p dnwg Jl> )0 5 alblbanngs sloysis o |, S ile$ K>
5 &5l G ran Hhoe L3, CuS g ule (VYAD )L San ¢ goml) sl 4l 5
Sran b4z ST Saio OBl G o5 wiiS (oo lo 468 (I ) S jlazes o 55
5 ouSoogll sl Jg il Gialisl adys Jalse (65900 dawgie vs 3l i
oan ¥l slasls 5l glod pnS (s T ol 00l G s larzme o 55 4y yomie o]
Srae 5l 36 55 ol &5 0o (nSaraSles G5 Ojgen Glx 0 epiiie
Lyl s )0 e B 65l Srae gyl 5l il (Lend GlacS g
R I ERONRS PENRVEI SPTCUIPUING DRT SRS SRCL RO FH) I NONCI,
29 il e gloigas 3 8L (5 5] Bpan 3l 2L oz o canYT slajls
shoslaial cnlply oy o0 Sl 4 5y908 55 Bras g adg o e A
G2l 55 1y S Lal (liee 0551 B a5 9 pegdle ()T 5 oS placsssleiss
s ol ans air (b ol cul 5 (Vo) e sl 5 5l (55,5 w0
sl Rl Coleys 9 Jed oS gw Brae RlEl Jdoa asreces;
oy cuwl ail Sl ¢ e il cwln o ol connl (slallS
N0s5 YL Comal Sl Syl (loysiS )90 0 (G5 Brae g (e
5 ndbaass 65l mle 4 atly b)siS (nl cdes sladl a5 1 ool
2O Ngd o wgmie SV LEGl o e Jole 043 a5 sog Lwd slacs g
S g 35 co by 53 55 o0l ST S« lond slalS g 3l L &l
LasS oo ol Gl Al axly o il | 58 cnl 5l (Salie polie iz
gl 5o 55l Brae doyetS (nl )5 pined g Gt slacdld mpw wl,
Sz @l 5 Ol i g o Canilase )38 A1 o |y cage (i cchlie
SR 097 JB 5 Joo oty Loyt Fogll e 151 o5 520 4 S o iy
dlge Bpan by xio sloanlyd 5 s J& 5 Jom (o 50 end SlacS g o
5 onrcskaibal) 09)0 Jlad 4 b s (Fogll oses alse 5l gass ¥ gams 5 pl

1. Myer & Kent
2. Shim
3. Pao & Tsai


http://iiesj.ir/article-1-1225-en.html

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

144 e ST o oz g golamdl sla i ,o 65,5 G pae Julos

N4
Bras p s g LElo g ol olai8l og e mlio S (VWAQ Ll
2 bt g ed lags il Elgl Brae Gl 45 cad czge (55
S pae )il BT aS s gbay Bl anils 0y a9, g, 9 485 13 (YL e
sl salss bl plimes sl (ol 4 amg pae Sjge 50 (Jd Glacs s
etV RN, I S IF FE I RIEK I T S
zols> 50 655l Bras dil i Ygano 0)ls o )giS golaidl anvwgs Jolpe 5 (goladl
g bolKiws 5l g 10,5 p Kl g YU ailw swlye Jdoas aBbarwg g aib i
Sloladl sl L 3] slrass o Ll cwl i cnihyl 9 Jgsin Ol
Lo )55 cnl 5o $55) Bpan ail s tazel jo g azdly ol e )slS cnl )5 (55900
13 ol @il e By il o el gl ol ol sl 0id potas
ARV VY s fa J8 5 Joo g St (oogee 5 5,185 (S slaise
sl ol S8y 4 lpl 655 gl Bras dilw aglie cwl Sle lwg
P FIV (aneboil8 ol Bran dliw oS w3 0 (LS Sz ulide L 5351
905 5| ol nl wBlioo Sl allpe Bran basgie plp VB (25 glaos 518
Sloas 5 LIS Sl eslainl izree 5 655 GYb Srae «s)bpoe 0 b
(A0 65 5l b3l 5) 095 0 (AL pcs3
2 1) onSeeSles el p 655l Gpan 3l (Y419) \B}i):*" 5 995l
2 oz Jold) laldS slasls cusS e S_,>i.4,| drwgs Jl> 0 jelS i
@S Woged gy VIAY-Y NS Sloj 0,50 sl (o3 sl dT 5 Olnl s3]
oBaly ans)d anli g (oySaeSles Hlastl 55 Spae Cotte 53U adllas ()
Casl 151 Sl @ls Grizen avd o (LS ) 9550 o )5S jo 1) SVl
Sras & (Siwly 5l (00 deyeiS ol o el bl Gad Say &S
Gl s S slgis o @Al slols Gl s 4 hed scs s
S 5 piylingass 5551 G pae 851 (V1) GliSen 5 iy bl oo
Ll ioges Ggeyl 1, 1A2-Y N0 Jloj 090 b plam a5 VY oS el

1. Sarkodie & Strezov
2. Sharif et al.


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N
GA pdpnas 55l Srae 5 ote 6] pdibaass 6550 Srae oS widl
7S el 4 pdisaad 655 Brae aS s ek o)l (n)S Ll e p (S
BY sl sbrosls 1 eslinul b (V1Y) gl S e oS ez 55 o jlaes
il sl oolawl bog Yoo V=Y NY Sloj 0y90 Job jo nwg Jb j0 j9uS8
55 Syae (nySaSles il ple Ly, oujs sbeaidy b (reogivg
Ol Gealdly wgei (g |y dnwg Jlo j0 gloyiS o piilaaed g pdyasaed
Slasl rals 4y pdiasass (65, B ras Gaeails (o a5 weo oo lis dsllas
ol 5 (hed lass ) pdibasass 550 Spae a5 J s oald (n SaSTiss
e bigy Ly, (V1) Tseiisn 5 g w298 n (¥ lin 53 (al33 o o3l
Selsi Al pdyanand Glassl l Br ods a5 S aeSTes wil jlacl
Sloolaiuwl g VAF-=Y VY Slojoyge b 1y LT o pasbasass sbess,l 5l 5
anllas ol @bs ol I8 (gl 0550 (el sledidy b mpsgiogs s,
rdyaazs glags il 5l 3y ady Sasaily g obsS Slej o3l y0 a5 el T (sbsS
3Pl Gr g S I 0 0edoe (S aenSles (Ll (e el 4 ke
GAeoy l slaadl ogdie e (nSaeSles Hlasl Ml 4 pibaass
e G0l 5 sl o ol s i 51 By s o amse ol
JLasl gl Gpae Ghe alal, (Y010) Tolegs 5 lewlS ol SaYl
Lyl apolosl o oals gae wuzr lo,5iS 5 pae sloyiS (sl 1) oon S aenSTss
ols 13 el 0,50 1AAY-Y Ve ey (0,90 (b (29bl slmesls I eslaiul
B pas 3l (6,135 31 Gaeasly § DawelipS Slej o3l jo das oo lid asdlae (pl s
Gyan 5 S dmSlsd il calpd 5 39000 anl (S annSlss el 4 (5551
dal, (YY) oL5en 5 ohlesStila axwn blins bl Ll g,
b s g ooz 535 93 ) IS ol jLasil 5 (6550 B pae plee amaily
8 skaidy b uogings cdla, l eolatll Lo VAVY-Ye eV by o5l

1. Ito

2. Bento & Moutinho

3. Kasman & Duman

4. Jayanthakumaran et al.


http://iiesj.ir/article-1-1225-en.html

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

@ e ST o oz g golamdl sla i ,o 65,5 G pae Julos

N4
sl il Bpae il Goeads o a5 axdlye gl wsged owyp
Ao aoys (Y copo L) 2 53 5 N0 oo ) ooz o 1) (oSSl
sl s 35l Grae ol Ly alal, Jebssa (V010 Gl 5 9ol jleise
oo x5 B LAY 0 Gloj 0)s0 6l Son sloysas o (SonYl
gac 1528 ez e 0 Gaeads H0 a5 WS saslin Ll aiSls s moas
Gl 9 Sl S5l S5 GSaenSTes linl 4 ol (655 Sran S
Sl5ig sl S5 DaeelisS 4y s Sdeaily jo (Sa ¥l il 4 (555 B pas
5 b5 By (i sleosysld IS Bras ol alal, (1Y97) Clbisss, s
S GRS B L WWOANYAY o5 (b jo ySacnSlgs jLasil 5 5 odgs
Sls Gall a5 ws oo (LA @l aioged gesl (el sleadly b (meds 09>
S deSlss HLasl Gl 4 e (abilS 5 b slaes sl p Bpae 5y
B Grae (PP cayo ) Gp oy GRlE dops So S er @ 0sde
il doys (¥ oo L) (oanbjlS Bras 5 (CIOY oy L) (i sleesgl b
Jelse byl & (VVA0) hsbowl 5 (gaos 515 S5l oo Sl 1) oS annSTies
L ooy cdla, 5l oslatul b ol pl jo Jasrecuw; Sogll o S50 goladdl
e a5 0l o Ll sl AYO-VYAY Sloj 0,90 slp omyy (sleasdy
S5 sbar cewl Hlo,55 5 558 po (Fan¥l Ll o oYL Cowal 5l (65, S yae
Saedidly jo cpSanSTgo Hlasl 6l (655l Bran ailw gao e Ve il L
ohlSes g ol b o Ll as s £ osgas DuaeolisS 0 g wo e A sgus
WY Sley oy b |y GlalklS slaylE Lasl 5 655l Brae 36 (VYAF)
33l 18 ey 350 (srje (slodddy b (rudgiogS Cls ) Sl eolatul g VYO
SH S5 Bpan (e a5 slo las BawelisS sbgy 5551 0590 5l ol ol
Ol sbsS Cawaily o5l jo il iz o)l S oSl 15 il el cue
ol ol SaSTes Jlasl mhaw 5 ol 6531 (65, il G pae 45T ol
5 L e el s 4o 5 Sl Gl & e (5551 e 4, ol
2 Gl Grae ST L guame 5 ol Saie 00,5 oo )5 amnS 6o
Bl cdla; 5 poilogr (g; 6pT 0 L) 528 0 Canjlaze ColS


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N
G yan Sl aS 0l ,o Ll aisges cwyp VAFY-Y e oV AVl sloosls 5 gy ila ye
Ol Sl do s SO aS IS 4wl cude (o, SawnSTge el o5l
5 GShe Ll ams e L3l aoys Yy SanSles HLasl 65,0 B yae
IS gl )0 5550 Bran 5l b (pySanSTes el Jdow 4 (7)) Ko
slasl asm ol lis asllas mls wiBls , jeiS golaidl glo isy ;o 5 olail
Lo gla isy jo g slal IS mhaw jo (655l Bpae 3l AU S aSTieo
el 059 oliem cial3il ais, LOAYEEIYAY 050 b Sleas g 55,0liS
PSS B Caio g5 (Spae @Gl 0 (dend oS g mpm uizes
5 SowolisS Luly, (VYA) (g loamme ol 41 ils (S s STies ,Lal il
o3liil b 1) oy S annSTien JLazl s (65,5 O e (s LallEL ags olos iy
oo nl @bs o B )y p y9e (mjei sladidy b (rdgivg> 55Ul
5 LS o (L @Bl oy a4 cas S anSTes lasl a5 el ol sbsS
56 6550 B pan a5 Line cpl 4 0)ls anly 4 Koo iS00 B pae 4y S
Oml38l gy cpl 51o)la8 co S anSTgo Slasl p soladl wl ) @ Cos (6 i
TR S9des Come jolS Culae gl Gur S A Bras o
Sy aS ol las Gaeadds g oligS Sloj ojl g0 40 el Cawdds bl dwslie
S5l Bpan 13 g 018 oS annSTss Jlaml 5 6 i b Gowails jo solassl
ploul Sldllas pges ;s o IS sbas .ol ,S0uSs alie Lo, Sawail 5 SowolisS o
2 ke Gl esamocns s (SaVT 555 Brae IS gy pslateas ool
0393] 0390 3 Grxd g Gp 5 B 0 g SSE 4 Bl gl (S5 B o
sleie o plowl glatogly 4y S 9,00 Gk 5 ol 5l g el 438518

RV


http://iiesj.ir/article-1-1225-en.html

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

@ e ST o oz g golamdl sla i ,o 65,5 G pae Julos
N4

23 ol g pai Y
Sipl Gpan Sl Jdow pol> jiagh ol Guan ol o)Lil dedde jo a5 sb len
(S i whae jo s (@l 65D )eiS maw jo pSaSles il

Al 9N g pai gl i
50 P L] TP S Spao Il pizmiw S b 4l 595 o
olaid] J5 w40 (315 bS]
S aeSlss U5 jLasl 6550 o Jol JS Sras ST o) Saa b aly 555
S obee La i ol sl ool el 20l Gighy Gl yestie (olusly 985 s 5o
Sl ol s (EC) (55,51 slasl> JS Gyan 5 (COZE) (pSurnSlss JS jLa
Ol 9 45 Sl (V) (g5 5 dolas njoi sloaidy b (mpdgiogs Cdliny 1o Lgy so5!
il o 651 sbooxie EC 5 COLE
COzE; = Y., pjCO.Ej + XLy 0;AEC,; + & M)
coys 0 5 (Sanssd cuys p ool o a5 cul ARDL(P, @) (V) akl,
as peeas (o (V) abasly 5o (V) abaly bl sl (65, JS G e (sloaidy
il 00l zu pai COZE H EC JI ow) s
ACO,E; = pCO,E,_; + BEC,_; + X piACOLE,; + X O,AEC,; +e. (V)
] 1 gl 9 G0 ST S o J] i Sud b 1l 595 o pucdi
olaid] B gaw 59 (315 dewussS 59
M g Gk 5 B i) Bpae Sl gy Ban b (e ali
15 Sogods (F) 5 (1) Laly, Sasaily 5 SoeolisS jo ol slazdl ,s o ,SaunSTss

1w 0l s

sobas aS adeaalin (65,5l 4l g nasldle 5 (gowo¥l sbwl jo 48§ & jeo slo o) b ulal )
IS i ao s VY 5l hed glacs s Lite Uy y988 50 655 s 50 VTR0 Lo sl aiged
LI PR ELIW VWA S I PPN Za LOR WSS & gPRSYWA SUPR W IIPSIS SRGEHWESIRY R B WA PR WY
5lae,e £ 5)9_..5‘54..54 0,55 s 3l aus,s GA/N ‘)%5(_;..».]9; 3 ks jlae e WY s gle o
395955 oy S a0 B andlicel ot Gras 3 0dg 5l e 5)9el 53 5985 g (b B
50 55iS 50 Gy (6550 Byae a5 il T GLsS daled aml jo .l ads jolo g, 4 Jlo ol o
Lol ol ot (656 amacins s (SauVT e b lwd locdgur pubitun b pas b dulio


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N
CO2E; = X2, pCOEcj + Tizo A EECs + Tio V;NEECe; +& (V)

ACO,E; = pCO,E,_; + AEEC,_; + YNEEC_; + X" p;ACO,E_;

)
+ X120 MAEEC,_; + Y20 v; ANEEC,_; + e

S ypae o) 5 NEEC g ola8l JS' 50 550 (65, Spane o )W EEC (4 o o5

2 &3 Grae Sl lie 338 699 obuly ol slatdl JS 5 3 (555

L ogad (ygey] Sowails g GawelisS 0,90 j0 ol pl slasdl o ) - SasTgo Lac]

(S i Y eanVT Lal 55 Spae 1 ol (iaghy 0 4T 4 axy

55 b gyl Sl sl S50 55 (T) Sy Jo 5 1) Cunto (HCP) (pogos 5 5 o5
el 00 g i ) D jp0ds (oh (5681 S e al b 4

i sox Ayl rpg0 ks
lo ity 40 (S S50 JLi] o si I I S oy pimiw Sus b 58] o puai
33 oS aeaSlss Jlasil o (5, ST B pman 51 gy Saa b (LS (A5 ailie
5 ©aeolsss 5o (T) Jiigde g (1) Cnino (HEP) (co50e 5 5,15 « S slo e

ol 0 oyl ) D gods (F) 9 (O)akaly Soeaily

CO,El = 3P pjCOEL_ + i 6,AECL; + 2, )
ACO,E] = pCO,EL_; + 0EC_, + P piCOLE._ + XL ' 6,AEC,  + e %)
EC)_ 3G = HCP,LT) o] s ;5 oopySowmSlies il o2, COLE T o a5
ol ol 25 59 65 US B s
P bS50 YL 40 G2k 3 G ST Span p i Sus b 3] ot gl
o izt 40
slogiz )0 58 aeSlge Ll Gy g Bp 51 S Bran Sl gy Sa L

] 00 e gy Oygods ) 9 W) ilag‘)
CO,E} = ¥, pjCOLEL_; + ¥_o SEEC]_, + X5, v;NEEC)_, + & )


http://iiesj.ir/article-1-1225-en.html

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

@ e ST o oz g golamdl sla i ,o 65,5 G pae Julos

N
ACO,E) = pCO,E}_, + AEEC)_, + YNEEC!_, + YP"' p; ACOE)_,
+ YIZENAEEC), + X5ty ANEEC), + e
) )
5 G=HCP,LT) gl i ;5 opySomSles (liil 2,8 COEL T s a8

M)

5 ool Bl S 30 B g B S5 Sras o8 coi 4 NEEC g EEC
e sl e adsl osls el oot Ll oy I8 Guliie ;o b pukiie 45 oSl
Sob il elE o 5l g 00g VYO-NYAF Sl 0y90 b aVln JB o
5 oYl e S8 zed 5 e e ol S50 (5l bl Sle

el 0 5318 g zlBeial ol @5 slaes sl )8 s

Loosld oy -F

A (V0 -VWAP) Lragi 090 oSl (Sl e 380 (g2 Sz 0 (5 (] 5o
bl B Ol 51 ey 30 VYO -1YAS) Sl 51 L3 g0 o Jolis calizes (glao 30 5
ansgi oy sy ATVY L 5 OVSFANYYY) dxiaogs ol dsliyy oV FOY-VTHY) S
5 OVAFSIYAR) dass plgz sl cOTVA-VYAY) drsi pams asli s () TYA-VYVE)
il 4ol g9, 9 VY0 Jlo ol o g (VWA-1YAY) dningd poiy 4ol AYAY Lo
Looy50 ) 5l S o 50 Lot 51 S0 4Vl 0l &5 Lawgle 9 00l e drwgs
9 oS S le Ll (Kl a5 050 oo 0dalive (V) Jouz 4 azgi b .Conl ool aulows
G99y WO VAP Gl o3l (b wolatdl JS whaw ;5 (Grpef 9 32 «JS) 555! S pae
(B 9 S5 A Span oo VN jlassl al) &5 (n s 45 5bar iy (o2l
g g bogm e SN L5 VYA Jlw any g cl 0o, 0 VWYY 5,0 (6553 9 o0 VYT
L O 5l ey g 4 bgpe e (plaS wuoys + IV LAl 0l £ 5 (n S i
S35l 9903V (G 5 S 655 Brae 0l 5 Olime (i omb el Sz L
bl e VY095 Lo & b o 45 el do )0 ¥ (50


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N
Mo y90 5 (oo Ll S g 55 (55551 S a0 g (55 S5 HL (aSileo ) Jga
SiPlSpan | GiplGpan | S pan | - Lil 039 2
S S 35! 025 damS|
Voray/. AJA/A TZXVY S RS 0 4 7 S BN FA TR D
OYI%) OYN) OY/%) V1Y)
¥AYYQ/Y YYYY/Y ¥YAa0/ | VFIR A | Ll b ol e
D) AIY) @IY) ¢Iv) S
O OFAY FFag/. BO-FVA | YYEFFEIe | g anugs Jsl asly
(v/+) /) (/) /%) VY L
FASYY IS ARAIE VO-YYIE | YOVAYAS | asgs poo asiy
(vIY) ©I) (v/%) V1)
APEYAY AV /Y ABBOY/A | FoVOAY/+ | dnwgs pgw asbiy
(£10) *I0) (F1V) (¥1+)
YWAEVEA | AYASYID | ATFOSVIY | OYYYYVN | g anuss plea aslip
(v10) /%) (Y'IV) (Y/¥) VWA Lo
VYEOSY/e | AVYOF/E | VOOVAVO | FVAAVER | aens e dsly
) (FIV) /) O
VEFASYNY | YSAYEN | VEVAY/E | FEVEALNY aF- 170
(/) (/+) (/) O/Y)
£/ YYo- /Y VEYYAY | YY-avY/s 0,99 JS
1) M) *Iv) (£1Y)

Jobe o5 5158 bl (65,3 sla el B pan bidie 9 (kS b plp 2 S anSTes jlacsl ubise

el plcs

(G 9 Grmé o J9) G55 Sran g (S aeSlies Ll (2 Slee (V) Jgizr & azgi L

039 ol yod (2ol (g, b ilisie slooygs 5 (b g (sages 5 )5 (S i o
VIV Jlw g dnsgs Jgl asli o0 MY (lins Jlassl 0l &5 0 oy &S (2950
W WIV AY s 5an (Gpd 3 3 o JS) 655 Spae ol £ 0 VL ol gy
Ay F 5 A oml ez el OB YO o 4 bgyye Jlade (plaS wil o ao o

Lol abogrye jesie 0l 5 eSiloe il ye olasl am Jolaz g Jguz cnl o)


http://iiesj.ir/article-1-1225-en.html

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

@ e ST o oz g golamdl sla i ,o 65,5 G pae Julos
N4

Seoys I i By 65l 8 ) e (B 9 JS) 855 Bras oy | ke jla]
Ailoe 1YA0-98 Lo 4 bgy e a5 ol

0L 9 Gy (KB Gy 10 (8551 B puan g oy S50 S L] (uSlee Y Jgu

o900 b
Sl Bpan | GiplSpan | S dpan | - ,Lul ©)9% )

S S 35! 025 damS|

OFYN /- FAVY DAt YYYay/y Ml VY-
OY/+) OVIY) QOY/+) /%)

VYY-Y/Y VYYY/A WWO-YD | YAYYEY | Ll b o ) e
(/o) ONVY) ©If) -Iv) S

YAYAY/- YEAYIY VAVAAIS | OFAATIE | 5 anwss Jsl asl
(A1) ©IY) (A1) (AIY) VY L

yaray/. YEVV/O Yagy ./ AYOA /¥ drogs pgs sl
(/) (FI7) (¥IF) ©If)

YYEFAA FO5Y/0 YYOYAIA | V-PVPPIA | dswgs poms sl
D) OI) /) (¥1+)
B+Y\ /8 FYOFIY OVYAUA | AYVVOFA | g dnuss plez asl
(IY) OI) (¥I+) (¥IY) YWAR Lo
BIVAY/A AMEVIY OYYYV/+ | AYAPYVY | dnwgs poniy 4ol
/) *l+) (- 1) Oy

FAAVA/Y Ve )Y ODVPYNE | VFOVA-/- a5- 1740
(GAIED) +10) (GAIED! V)

YVEE- Y Y££a/0 YVEEYIA Va. .. /f 0,95 JS
) @Al+) ©IY) (f1+)

Jobee o5 )50 b pln 6551 sladel> Brae ulidie 5 G3skS b ply oS annSTes jlasl bt

Ll plBca

iyl Bran g S anSTloo jlasl ke a5 598 o0 cdaline (V) Joo a5 axgi b


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N

- Ol oy ol 00l3l Bl VWA Jlo g anwgi p ez 4l j0 o0 Vo,
LY Jlw an aopd W g WV OY/F b el ias (G 5 32 oJS) @551 B 0,
anao)d Va5 L s cnl 5o Ll e G B oml e Allioe Loy O
G5l Brman 0l 55 2 5eS ssbimed (el Lo Koz L B MBI ey ol90
0ol 5las] dewgd poeiy doliyp 4o Glie (pldS Casl doy0 V Cais i5n 0 (G pmd 9 US)
W07 Jlo ar g 9oj0 YN (25 (ol 55 G 6551 Grae &) 5 Ol (530S Sl

bl oo b o

Loygo ) (b Cariuo ity 30 (555l B juao g (335 S T 60 5L (puSleo Y Jgur

Sl Span | Giplpan | T dpan | - ,Lul 0393 )

S r &35! 025 eS|

YEYAL- OYF/Y YasY /Y YVAYS/- TR
OY/+) ) OY/%) ©I+)

FEVEIF Wk YEva/f YAFAME | oLl b oDl 5l e
/) (f7+) /) A7) S
vty VYFO/ V- OAYIY FYPYAUD | g anws Jol alip
/%) ) *l+) (/) VY L

VEFYA/S YYAV/A VEFOYIE | FFAYVO dsgs pgs sl
(F10) ©If) ©I+) (Y1)

\YYOY/E Y1OYY YOEVWY | oYFA-/0 drgs pye aaly
(%/+) /%) (FI7) (YY)

YAYYE- /5 FEYV/Y ¥YVEY/A VASYY s | g anwss oylez asliy
(Al+) ©I%) A+) /) YWAR Lo

YEAUPE/Y F- YA FYAYAS | VoYV | dneg et sl
(/) (¥IY) Oy (/)

Ya0st - FYYYV/- FEYEN | VoAV a5- 1740
AN (1Y) (1Y) (%1+)

VOF - F/A YEAMS VWAAAY | &Y A/ 0,95 JS
) (VI+) ) (Y/¥)

Jolee o5 o b ply 6550 Glael> e ulide g (5ekS bl cp SanSTes Lassl ulide


http://iiesj.ir/article-1-1225-en.html

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

@ e ST o oz g golamdl sla i ,o 65,5 G pae Julos

A
Sipl Srae g oS aeaSlss ikl (S0he &5 098 0 ovalive (F) Jgoo o
S50 Sloy ok b S8 slaise aibe 4 JEs o A5 )0 (B 5 B2 S
o )d AT JLassl o) 25 (nyiden a5 g b canl ol jen c2al38l (gaig) b (o)
OMET B YO Lo o ke (5318 bl oo doyd V8 (GByed 5 JS) (65l By
ol S8l s g Lo i 45 Gy 6y Brae i el oolil 3t
&5 i ool 00 SLEINVYYA Lo 5l (te ol ) 50 (6551 B pae 45 5 55bay
pow doliy 4 bogypo oS Sl wo s YV Jiig Jom 250 )0 3 55l Brae ol
@ byiye Jlade (plaS so)s /) Latl ol 25 5eS Gezed ASlige dnwg
(S5 55 Gras 0d; 5 Glime i oml Sl Sz bl B MBS e Gl
dbss by YWAO-AF Jlo 42 ($ 2508 9 52

o995 (b Ji 9 Joo (A 59 (55 B0 g (2SS9 LAkl (puSSlo .F Jgu

SiplGpan | Gifldpan | ST a0 | -0 Lal 0393 )
Srps $ sy 025 S|
FYVE/- - FYVAN YVO- /0 Ml VYo
O%1+) - Of+) /)
ATy - Ar/Y VYRV Y | oLl b o ) e
/) - 07+) 1) S
VOFOV/Y - VOFFA/A FAYOON | Jlo 5 dnwss Jsl ali
VIY) - (VIY) VI+) VYVY
Y- YYA/A - Yovvay FYEVVIA argi pgo dali
(F/) - (YIF) (A1+)
YAY - A/ Y/O YAY /Y AVEEY drgs pge aal
©/Y) V/+) ©IY) (£1%)
YA Y/ A YA-Y-IA WYY | 5 anngs oz sl
(v/Y) 04/+) (¥IY) (v/f) YWAR L
FEVAFIA ¥YIY FEYVF/A VESFYOIY drogi w4l
(x/Y) @Al+) (YY) (Y/F)
FEFOY) - £/ FEV- /e VEVAS -+ /A \Ya0-47
1Y) 1) 1) (\/+)
YVO\Y/- Vay Y\OY-/f VEY - /0 095 US
%) (YV/Y) /%) /)
Jolee &5 2 bl 6550 Gladels Brae ulide 5 (35LS L 2l (n)SaSTsn jlacsl ulide
G slaazily saie el ol



http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N
o gadl -0

L oogiog> 555! do i oliws] Comdy owyp 3l m (5w cpl )0

oy gl 5l b yiie oliasl (cw)p Cqa b dales 35l n on i slaaid
aln, ooyl mli .cul ool solaiul g — wlid g aBlprond Jg8 - U8 uxlg
4Bl aess Jgb — (So0 wxly ada ) (903l @l bl 0 5 g —mded 9l

s lad god KW Iy 6 tle Ol uss 092 adl g 00y

09— wedd 9 4Bl poxi Jgd — Sud wolg iy (g0l b O Jeu

093~ ol (5903 Al pond o8 — (ST (g0
Joladpo Jolis jo|  mhaw o | Jolad o Joli )0l w0 o
th o)Loi C.b.w o)l.»i C.b.w o)l.»i Gh.w e)l.oT
Jal| geoil | Jlal] geoil | Jial | geejl | Jledal | g0)]
Sees | SEIEY | CIDAY | VAN | <fe-- | —FIFY | <I0AY |[V/AA CO,E
/ SVIOY [ /0aY | SVAY / VId- | <133V [VAY[  CO,ERCP
/ IR BTS2 T / VY | <IYEE [Y/fF CO,E!
e | YR [ IYAY | YIYA | <J--- | —OIYF | <IYAY [-Y/YA CO,ET
e | OEY | CIVYA| VSR | ofeee | —0ISY | <IAFA [2V/FA EC
/ VISR | IAAF | VYD / “SIAY | </AFF [V ECHCP
] “OFE | </f¥0 | YIvE [ove | 0IXD | <IN-F [VIVF EC!
[N | —¥IAF | -/¥F- | YISO [-=\ | —¥IAY | -IY0D |-VIFF ECT
- - e -ova N N e [0 - EEC
- - fees | =AY - - ofees |-V EECHCP
[oee | —SIN® | -/8Y- | VY- <=« | ¥IAS | -/oYA |-V/FQ EEC!
[~~ | —fIf0 | -/#Va | —VAY [o~ | —#Is0 | -JFYF [-VAY EECT
[oee | 20IF« [ <INEN| VSN | <l--- | —0IFY | <JADY |VIFA NEEC
e | SVI\F | ARV | N’ | -+ | Y/-- | </AA} [--/Y¥| NEECHCP
[~ | —0I6Y | -/o¥d | -Y/-a [ovo | —0IBY | <INYD [-V/VY NEEC!
[N | —¥AY | -/YVY | -V/5Y [-¥ | “F/FY | <IYSA [-YISY NEECT

(SIS 5 0 S ST el o2 )8 CO,ERCP () SuSTgs lasil o2 8 COLE dacodle iy poi
2 oS amaSTes el v 8 COLET o 2w jo o SannSlss jlasil o K COZE! ¢ cages 5 (5l
Lol JS G pas o2 IS ECHCP (o i IS ,0) 65,0 sl ol IS a0, 80 EC « Jasg o iy
e S ECT o s 50 (65, sl dol> JS G e oy |8 EC! (oo 9 &)l ((Sils isy j0 (655l

EEcHCP

Loz IS 59) 3 55,51 S yman 2 LS EEC (Jiig o in o (655 sloJal> JS S pad

.. . . PRI . e I e e . PR . e
o it 0 Gy 555 Spae @)W EECT (sages 5 )l (S (150 )0 G 5] Spae o)W
Loty IS 59) 3 551 B rmme o LI NEEC (Jiig o> (5% 10 5 65,51 8y o8 EECT

o e I © e s e sl g oa el e HCP

g e i5u 18 B 6550 @ pas i8I NEECT o p5u ,0 3



http://iiesj.ir/article-1-1225-en.html

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

Y)Y e ST o oz g golamdl sla i ,o 65,5 G pae Julos
N4

SIA I S puao I 0 by 5551 0y9] 0 g L

i hsalin o s 4 L i sloady b mbgiogs s, s
SaBe p S 4 dz el bl ouls Gl o =55 led Lre a4y SIS L aigy 4ddg ol
e 31 o Sl atg 4y ol B e Sy a4y e 15 0 LT (sl
el oad G135 (F) Uiz 50 595505 (S amaSTse U5 el (655 slaal> JS

2 a6 S Ll g (6551 J5 B pao 510,590 gl £ Jgu

Jlox>! gl to )l | cups | Pty b yiio
ofeee Ve /FY - IVY COzE( 1) =
e Y/2A <V EC =
oo ~OIVY AL A
oo VO/00 -/f- Lec
Xec=-YIYA  X3.= -Vt RZ= -/AA R%?=-./2A
\lids olel jlaie Il (Ko g3 (y305]
AR Jhis! mlaw
/NS o Lol lade sl yges
</VOA Jhis! wlaw
- IA$ o Lol jlada bty laaal (yge;]
- IY0F Jhis! mlaw
Lol S (yge5]
o9e3] oLl 9 &il,S S il s xbas
V. /8Y #IYE 0/0 2oy )
Ao YIN® KWRY
Y50 YNV a0 -
Gl o L a0 A il (ot )L (oldie 5o La pitie a5 i3
Sl oo HrySdenSlgs S5 5Ll (6551 USTS pan il oailed Lipe o Siuililen

‘_g)).:‘ JS&.SJ..AA as AR 0 ul.«-u.l u&.col.:js ‘_g.));‘).g &_AJ‘).«O *) J54;> u.«.:Lu‘)J
3o ol pySaSTes J5 Slal o (VY coo L) St 631 gyl 0y90 j0

w3lge So Ll im0 e aneS Sl atge a5 5 Jghar ple o)


http://iiesj.ir/article-1-1225-en.html

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

Pl /PN ojled fpmain Jlo /g5 sladl lallas asl fad @

N

J5 oLl CIF oo ) cude Sl G55 S Grae 8 Coeadds
o e Sowasd o aS el ol ) Sl ass cpl ol gl je pSalSTgo
sa¥T S5 jLal o (gao,o +/Fe el b sl JS Ban olime j0 0,y a0
LSLng.A)‘ as w‘ U‘ )‘ (;L‘> s.mu Lgl'buﬁ“’)‘ C)Lu w‘ o‘).o.b GL:...?LAWJ)
M)B u‘“’)’d" )SJLJ J.:LA...M; u)Lo.> ‘SNAJLQJJ ‘L}“"L’ ‘5 ‘:‘ QL:B‘;' , 0\)?
Doz (5992 Jloyi 9 uibly (Slaed 3529 (( SaondgS 3925 pac p (e yho
2 5 bl gaeil @bl Sasaily alaly sgzg 5l Gliebl cqz ail e DS
LgLaam‘)S dod )‘ \’/9 u}")T o)LoT )‘..\.O.o d:LMJ‘ Q"‘ » w‘ o L}"’)‘)f (;’) Js..\?
pas 2,8 gyl 3lcal S 5 a0 dw g 90 (S pliebl e jo 0ul Cuw g
5 0l 3, (pySaenSles S5 Lasil g 651 IS Brae Gl Daeaily alal) o052

FOW W S 90 Dol (o alol> gl

Gl 3 G SIP Span 6,0 4l 5559 0)9)p i
Gran g Gy &ipl Bras Cond 55 4 6l Gladel> S B pan i cnl o
SO Al 4By ¢ 5 5l ojlel AeS @ az g bl oals SIS 5 8 (655
2 oS SemSTes S Ll B 9 By S5l Brae 510yl @S b
Dl SaaslisS 53,500 s () sir il pbeoe ssalie (V) Jyar
4y S Ly VY po L) Cute 651 60l 099 50 (3 655 Brae &S e e
Sz Ay 303l @S ol (S anSTes JS LAl o IVY g0 L) hte (5]
S5l Brae ggazme ;5 a5 ans o lad JLasil G 55l Brae Flanly o)
Bras @S Jl> 0 0 las o SaSlgs 5 Ladl p jloloe 651 GawolisS ;o (55
G ae «aedily [0 0l Lal 5 (NV)Y) cde 651 gyl 0y90 0 Gpe (655
3,005 SanVT S Lassl e o jloline 51 GowelisS Sloj o3b asle a5 3 (55,
O el onl g ol Ll case 65 ol cnl ) CIYA) G 655 Srae
S ST g0 Hliil §pye 655 Brae ;o oo, SO Gl L as el
S!S aen 51 (OY) Lal,S aejl ojlel b oo (il dojs IFA e
i 5 ol el ol g cenl 5,5 0oy 0 5 A0 luebl mhaw o ond 3,155
ol s uzer bl Gaeads Sy o3l ,0 sdel  cawoas
st Gy § S oy Ve ey 5 ol Slnsdl o Kirenigs
P Moz 50 (Gl g (wib)ly (Slaned ((Shaandgs 3525 pae p (e jho


http://iiesj.ir/article-1-1225-en.html

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

Y\Y e ST o oz g golamdl sla i ,o 65,5 G pae Julos

A4
05 danS 150 JS LAl 3§ 9 330 (551 Do 51031y Y Jgax
Wl ggoil | Jleiol ams to)lbl | pd| (Pudy glopiie
oo VY/AY -Iv¢ | COzE(y
ofeee Foylll /e¥y YIYY - IVY EEC 5
A il mhaw|  +/0N0 -Y/OY --/vy | EECy >,
NIRRT Y/YA Y NEEC
e -f/5% —eIYY A
+/49- —/+ —efe Y LLEEC
oY Y/IAY < [A NEEC
Xec= -VIYF Xi.=-YIOf R?= +/9A R?= +/aA
YIVE ool Jaie | Jbyw (Starondg> (yg0;]
L Jhis! mlaw
v/a¥ o Lol jloda sl oyg05]
R Jhis! mlaw
-NY o Lol lade by Slaeal yge;]
NN Jhis! mlaw
Lol S 5051
u}A)T O)LOT 9») 6\.")5 &_i: 6\.:‘; Ua.> C.L:.w
o/ v OV f/54 2o, )
\7AN/ \VAR4 o, B
YO\ Y/YA 2o, -
oS o Lhas o o0 A el oo LK ol o L piie adS i iogs
5Ll Brpd 9 3r 55l Brae Sleanled ol 54 Lveee 9 Lepc «(Sibolen
DBl ge (S S Tig0

SIA ST Spao I 40 pogac g syl ( SO i 50 55N 0)9] 0 il
o5 5l S aSles sladl g5l Bpas Sloyly mls (M) oz 5o
Olis syl calrd () Jsozr b Gllas el ond (5155 sages 5 55l (S
Code 651 )lr 09 50 (msas 5 ()l (KB Gidn ;o (65, B rae oS e o
Aladle aidy S b (Jy o)l idu cnl )o (S aeSTes Jlal p (1R <o L)
G pan 45 and oo olis Al aejl s ggeme 40 0gd o CIVA oo L) hie
B yae Oaedids o o)l SLal b cade 651 DuolisS 0,90 0 isu pl o (65,
D)l seges g gl (B il o SaeSTes el nocee S 655


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N
S deeSlss LAl w55l Brae ;5 e, S (Gal) Bl L aS e
ol )l S garsis sbage;l @bt s (GRal) Gal3dl as,s VoY Glien
Wlowy SMaz (Zloy o uilyly Slunasl 5 (Swansgs glapygesl & ol
5 by (Slawed 8929 ((SKand93 3529 pis p (e o dd S I pdy Sl
AN (A) Jsaz 5 il yamsl 51 Lol gl bl so M ez 539 Jloyi
C_b..u )\3 0du WJ.Q‘S LgL%d.."; )‘ V/ff uﬁ-‘)i o)Lo] )L.\.‘LA L),uLw‘ U"‘ » w‘ AW
KW 390 Sdedily ;o ead 5155 bl g 0l 5lcwl 5F 0 as e 1l

G (B it 31 (1T a0 HLA! 6551 S5 B pan 510,590y gl A Jgua

SOPE 9
Wy ¢yg03 Jlisl mhaw|  toybl | cupd | (Pumsgl Gl ko
ol VAI£Q AN CO.ES
FIYY F oLl e fIvE NER ECHCP =
QAR REAPO foes -fivy —+IYA ECS) g
N e o
/ooy ~Y/YA —+/\) A
ofe oo y/ay VoY LgcHep
Xec= -VISY X3.=-YVIFf R?=./4A R?=-/9A
VoY o Lol lutio by (Snomgs (5505
-IYY- J! mlas
YISy o Lol lade Sl (905l
<[\AS J! mlas
AR PSP ARV obyly (Slaeals o]
A J! mlaws
Lol S (y5e5]
0323 oyl 9 «l,S S wl)s oz zxlans
A\ARY AR N oo )
\fAtd YIAY KWESRA
YIVY AR AW
(Sl 5o S o Las gl o i A el oo LX) Loliio 50 b piiie S ooy
o9 5 SIS (S GiBa p0 GrySaenSTes JLadil (65,1 U5 Sras Sl saslel Lgener
b o



http://iiesj.ir/article-1-1225-en.html

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

Y10 e ST o oz g golamdl sla i ,o 65,5 G pae Julos
N4

G i o Iy ogas 5 5 ylad (( SIB Lid j0 95 05 4 gl
e 9

S deS160 il Gyt 5 By 555 Bran 50T @S (V) Jgaz o
wlre ) Jouxr b Bllae ool oaalie JB oogee 5 )5 (S i
e ) e @l Gl 0y50 50 G 5 Bran &5 sese (lad 509
S 0,99 )0 Brpe SiAl Bras (rizes )l oS aSles il p (/Y
3 oS aemSlso il (- [F0) ite (5,8l iy S by f(-IVY) ok (s,
55 Brae planly Geeni jslinea ally 505T 05 (ages 5 (6l (S i
2 St Sl Oaeoliss 8 Grpe 55l Srae oS wasee gl el Gp e
Sy ojb aile a4 (—+/0F) 5y (655 B pae caeaids jo ol SaSTgs lac!
So B L &S paghe ol ol (SaoVILatl lis p sie 651 DawelisS
Db oo ol dojs /07 lieas SaoV Lasl 5 655 Bras o gy
e ol cnl g oople jlassl pcude 51 ok cul jo CIVE) Grpe 6551 Spas
S aeaSlgs Sl G il s o ghoys K il L oS caline
o )lol lade ladil S g3l 5l ol bl elulp ool co (iol3l aoys IV e
Ll JSF 00,000 50 lawbl maw 10 ool s pd slaail S I TIAY (g0
Sl g Bppt iBr S5 Bras m Sueaidy dlal; ey pas (58 950l
Saeaily abal) azel )0 g 0ad 3 (oeges 5 (5T (S i 0 (n S aenSTes
5 &b (S i 5l GeSaeSTes Sl g By oBr 658 Srae ol
dleyi g il (Slasal ( Kiaonsss slagesl mls 0pd oo sl (cages
(Shraddg> 3929 pie p (Fae o dxd hpdy Sk slewy x>
ol P Moz po (b i g iyl (Sler


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N
o 3 (S a6 HLEl 2 80 5l 9 332 6551 B pan 510,591 p gl A Jgua
s g 5yl (Kb

Wiy o903 Joirlghuw | tojll | copd | (Fmdyi b yukio
e fIvE I8Y | COLEC
Y1 o Lol % RS I\}EIEEC;;;
GIVY il anl ) / NARY “IVY g
ez o] o RS Y/ —-/f0| NEEC(Y | 2
foey IOy X <
[ooY _VIY. -+/0% | LggcHep
e eb YA ve | nescice
Xic= -YIYY  xic= -VIFS RZ=./AA RZ=:/3A
Y ool Jlaiie | by (Siwramogs (505
YYD bz o
\/AY o bl oo dlo i Cy9))]
YA bz o
Y08 o bl oo by Sleasl g03]
NRY: bz o
Lol S y505]
s3] oyl 9o al,s 5 als TR
FIAY £IVA OIA- oo,
Oy fIYY KW
fIYA Yiov S
e SN o Lad el oo A el (oo B olide o La piite a8 it
G 53 Brnd 3 Br Al Srae Sl oanled codi Livggener s Lggencr ( Seil]
e (ages 5 )l (S

SIHI I o I 40 o yidy y0 35 )90 gl
3 Caie i3 3l o SaaSTes jlasl  5pl U5 Grae Sl oyly s
aS aeo o lis 60)5])-.’ olpo (Vo) Jaaz b gillas .ol onls 5155 (V0) Jgo
S deSles Hlasl p cite G GV e L) 6ol 050 5o 655 S rae
oo HLladl p cwde 31 (655l Bpan (DawolisS o5l wile 4 i Sawaids o oyl
S S Tgo Ll (65,51 Brae 10 oo, SO il L aS a8 4 0l s


http://iiesj.ir/article-1-1225-en.html

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

@

e ST o oz g golamdl sla i ,o 65,5 G pae Julos

N4

e 520 laob! mhaw ;o LAl S faejl il co ioli8l ooy <IFY isu ol yo
(Saong> slapges] @b Geizen el anl |y ally ol 02y 2o
2 e e ddp Bpd L (Sl sleny OMex (Ll g bl (Slueals

ol P Moz )3 (b i g il )y (Slood (Ko d93 3525 pos

Caxiuo i 3 ()5 s 63 )Ll 1 (6551 JS B pao 513591 3 gl Ve Jguo

Jles>! s tolol | cupd| Pty slo picio
e VIYY «IAY| COE(_,) .
YA YNY Jye|  EC Z
/e -Y/YY AL A
ofens OIY - . [2Y Lgct
Xee= VIV Xac= -VIAY R2= ./A% RZ=./a¢
Ny ool ke | Sl (Srandss (g5
“IAYA Jloz> o
VOO o Lol laie ERIRSY
N Jloz> o
VoY oylol e | bl Slaeals yge3]
AIYYE Jloz! s
Lol S 9051
G55l oLl 9o ail,S s &l o el
Y/oY SIVE oI - a0
f/fY YIN? WS
YI50 YAV e

‘si'-“‘t-"r@ 65§J|)¢L]a>c.Mw)m7\w| b.,o.».:)li] U..»L».o,o)a &Mw@oy
WSl ge S jiSu (0 (S aenSTes jlil 655l IS B pas Sl eales Liger

ik 9 Gt S Sparo B 40 coxiio it 40 35N 05900 g lii
o 3l oS aeaSTss sl p Gpnd g Gr 6iHl Grae Sl oyln @l
olis 60,91 culpe (V) Jgaz b @llas .l oo (3,155 (V) Jgoo 4o Caio
Slaal o lolixe 6531 Gyl 0,90 40 B GGyl Bras (DowolisS o AT was e
L) Gy 55 Bran ojb (pl o &S Jl> jo o)l o i3l op SanSTes


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las

N

(Odeails o ol sn cpl jo cpSawnSTge el pocaie 65 CNVD oo
Sl lal o lolias (6,51 cbanolisS o3l aile b Caio isu ;0 G (555 B pae
SAL Brpe 55l SBrae DaeolisS (Sloy ojb wliwe ojb cnl yo (nl p egdle
O30 L aS el cplas pol ol sl ol oo (o SauSTgs JLal o (4 /VF) cuie
Aoy IV SanaSTles jlasl e ol )0 655 Bran e 0 sas,e S
sl 1y el ol 375 2oy A0 pliabl e 5 oS ] i sn el
by 5 s Glessl (Semsss Glapges] @l Grizee sl
(Shraddg> D929 pAe p (Fae o dnd Ghpdy Sk alewy x>

ol P Mz 3 ila 5 il (sleas

oo iy 3l oS dnS 68 LA 31 5l 9 B2 655 By 5l 0591y gl MY Jgu

Jboi>| aelos t oLl b | Py (G o
e V- VA | COEy |
“JAYA [IVE ~/--s | EEC 2
-1+ A \/TY N0 NEEC! <
ofe e -Y/ov SUAR A
S/AYY YO —feY Lggc!

/- A¥ VIVY -IY§ Lygect
o= -VIFS ¥h.= -VIAY RZ= ./4f R%=./a¢
VY o Lol lutio by (Snomg5 (5505
S IVFE Jlez>! s
S IVY ool loiie NI
- /$9¥ Jlez>! s
V/$) ool loiie bls sleanls ge]
Y Jloz>! zlans
laail S (55
ST wals] S als s b
/a8 BIAD fIVY ao s )
fIvs ¥y doys O
YIOA Y/AY Sy -
oS o Ll i a5 A el o LK) ol )5 L piie 4 IS e o3
Sl B 9 3 655 B pan Hlesisled oS4 Lygpet 9 Lppet (Sedlilen)
Al e oo iy S ST gy



http://iiesj.ir/article-1-1225-en.html

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

AR R

e ST o oz g golamdl sla i ,o 65,5 G pae Julos

N4

SIiPI I Spao I o Jii g Jom iy 40 351 3,9] 0 e i

JEgJe iz

S daSe0 Hlail (g5 Bpan S0l 5l Jol> b

JagJos Side 3l o )S a0 HLEII 1 (65,51 JS G pao 13,91 o @l AY Jgua

Ay oyg03 Jlois| @M to)ol | cupd| (Pmdei sl miio
o/ WA | A | COEL,

VA F oL e £I4- N f ECT =
CIVY 3 anTy) foe -#lo% |-\ | ECLy ?E
[+ ¥ loi] o

ofee SYOA =y A
e 190 VA # Lyt
X3c=-VIFA  X3=-YIF¥ R?= -/439 R?=-./34
Y/¥ o Ll oo | Uy (Sieodds> g03]
AR Jlois! s
.15 o Lol lodie ERRIIY
“IVY - o> s
VY o bl oo | uilbyly Slaoals (ygesl
-IYAf Jlei! mhas
laail S (55
Ssesl oLel 5o al,S s 4l s prlans
\ZARS FIVE O/0- Soys )
AR YIAF 2oy 0
Yiso YNV Sy )
SNl o L moeal oo A ol ooy )L wlitio (o Layiio alS inosgs
Gy oS SemaS s il (65,51 S Bpan il sanled LigeT ((Sililen
Sk oo JigJor

L) Gl 0,99 50 (6l S B pan «awolisS Slojosl ;0 (VY) Jaoo L illas

Sl i g S 6,51 (CV/Y gy L) By SG L g s 5T VNV F oo


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las @

N

2 S5l Bpan a5 an e lis Wiy (geil 0 jls Jaig Jar it )0 (S aemSTsd
53 oo 4 Soaaly 5 ol ilg > it o LDl Carte 65 g yane
o8l L aS 6955 4 o)ls s cnl o lasil  cae ST (6551 B pan coeolisS
V15 lymnts JBg o i 9 0,5 eS8 L5 (65,1 e 55 5008 5
Ol 9929 9o 0 e 9 A0 lisebl mhw jo Ladil,S (9051 b oo (il 3l wo o
oy 5 iy (Slaeal o Sicansss glogyge;l mbs wleioo a1, b,
(oS 352y Ay (s Yo 4 S Spdy Sl (S dlewy e

el T Bl 55 il 5 ol g (e

Gri sl 3 Gipt ST Spman B yo Jiig Jor itk 0 551 05050 g bii
G5 3l oS aeSles LAl By s Gr 5 Srae Sl oyln mls
Sy ol 50 (V) Jeoz L @llae el samlice LB (VY) Jgo o0 Jdig o>
So b g pediae S oY oo L) )l 0)90 30 By (655 B pan (DawslisS
oo i3u 50 (S aeSles jlastl p egSas P31 (o)) cupe L) addy
B yas o3l cpl jo a5 cwl ol LS Wiy gl 5l olazwl b oswl Cowsay s oo
0,99 ;% Grn S3F Sras przes o)l el Gl p g )blae S G 655
S aaSlgs LAl e (g8 (o /AY) aiy Ky b g e g8 (VY +) (s)l>
2 Sate Gl ggezme ;0 Gy 5l Gras &5 wasce plid Al (el ol
Ol 5o Ll 65 B 655 Sran waeaddy jo ol Jaig e i o Las]
o Jag Jo i 5l il Gl Code 651 Bpps 655 Span o)l 25
il Grpd 5 Grae 0 saes o (G SRl L aSee &
e (Gl Gl sy I et S e i o o SeSss
led oo Al 1) ol ey s wo )0 U0 5 A0 lebl v o aail,S 9051
) 5o ey S il 3 oy slonenls s Kinansgs (s 03] ol
2 Sl 5 by Slaod ((Konandg3 925 pas p (e yho 4d 8 (D pdy

el P e


http://iiesj.ir/article-1-1225-en.html

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

YY) e ST o oz g golamdl sla i ,o 65,5 G pae Julos

¥V
JgJox (s 31 2 )5 S50 SLi 1 32 ek 9 Bt (5551 B0 51091 i AT Jgu
Wl ¢ygo3T Jlosol mhaws | tolol b | Py gy
e 3y “IAb | COEL
YA o L] IRY Y/£4 oY EEC"
1Y 3ol R Y\ /oy | EECLy |
SIOYY : Lo b =
YA F ol e $INY \\- | NEECT | <
CNY asTy) ol -$IYY ~+/aY | NEEC{,
I sl e
ofeee -YIeY —+\f A
<IYAA - IAY o/e¥ Lggcr
et Y0 A | et
X5= -VIf¥ Xac=-YI#A RZ= -3 R?=-/24
Viey o lol luiio by (Sonandgs (5305
“IYY - Jlez>! b
VY o Lol I NI
< 103A Jlaz>! zlans
V/E- okl Jlade oib,ly Slasal ae;]
SIYFY Jloz> pela
Lol S (yg05]
o3l ool 5o &S S 4l e
Y BIV f/54 2oy
Y \vAnd WS
Yo YIVA Sy -

S5l 558 o bt oot oy A ol i ) alie o o ke 45 s
2 S deSlgs HLadl p Bt 9 3 655 Gpan Sleanles ol Say Lygget 9 Lgger

28l ge JEg e i

Lol 9 (5 g5 axs —F

o) ‘SEWW) ‘;J.uy" » (_g)f‘ d)..a.o )J‘ B Cnl ool = ).«0[} u*-“af o)
51 sskite ol gly 0,05 13 s 0550 Gyt 5 Gy 85l Bpas p aSTL !



http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las YYY

N
JS s 53 VYOV FAF L slnools 5 n o8 (slaaidy b madgings ciba,
O le 2 g oolinl pal ol gy 5 (e Sl golatdl la iz 5o g ol
(o9 9 S (S la i) (o o8l a5 (Ll JS) al 8l S
2 305 (JBgJom § Canto

it e 45 amse ol lesls woy oo )l alol mls
S0 Alfan glo idu o ¢ olaidl Js chw 0 G5l Brae g o SannSlge
gl o slastl by 5 e S oeba Sl olen (Bl G0, b (om) 2
S iy e O B VYE glale b g Jes i 50 5 olaidl S
polez aeliy 4 etaio 250 ;3 9 WYY Jlo 5 dsnss Jol el & (sogee 5 5 25
9 &2 ) 3Pl Bran Gl oyt Geizes Sl b e VWWAR Jlo g dnng
bgiye MG AT Jlo 4 golaidl glo iz ;o g olaidl JS mhaw )0 (G208
a5 ans oo Hlis Gawadds ;o JS Brae B o 51560, )'lfa.LaL> =l 0ed oo
(g dem 5 Caio (oges g )l (SB slaisu pd g slaill J5 mlas )
s Sl olen (SacaSles izl cude 5L 55l slael> JST 8 e
s sbatdl S mhe o (pSaeSles JLasl p Grps s Gr 3Pl Srae S
S aeSlss el p loliae 51 3p 55l Srae &5 wasee plis Sasaidy
Oz Sl Ll Cate 631 §pped G55 Brae ojl nl jo a5 Jl jo ol
sl pcate AL Grpt 5 Br S5 et 9 S (S i
Sras JEgtem 5 Coio iy 0 4T Ko azmi sl olpes (S annSTiss
a5 Jo oyl i3 g cal 5 S aenSTes Hlasl n g blae S G 55
el ol po JBg fo g anio it il Ll p Catte 61 38 6551 B pan

Brae & Somd (S aSlss jlasil plS sead ;o 5B 5 ojluil L |
Sl dgpiie a5 sbiles Bl (VF) Jouzr 203 4 (Grns 5 32 S &35
St i3y g olaidl J5 mhw 50 w535l JS B ran 4 Cund (n S anSTs lasl
G o g wly iaST gl L‘-’)-“-’ 3o 9 S (S A )3 (iSwS
eyd 03 il as cdls JLbl g oo elul cnl p Sl Ry 2t Sy oo
PIV 9 ¥ ¥l b it Coo iu g olaidl 5wl jo 551 JS S pan


http://iiesj.ir/article-1-1225-en.html

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

YYY e ST o oz g golamdl sla i ,o 65,5 G pae Julos

A
5 feses 5 LS (KB i 0 9 Sl olhes (S anSTes Lail gus)s
50 09 oo Lal o a3 VVF 9 VoY ol 4 oo b ey Jiig e isu
Joline (goges 5 5o (S iy o S GRAS ol 55 3 551 By ol
Ol OlFes Grme S5 Srae ol yo il i JATI L Billae adl g 0oy
L (J5 009 (2iSnS iy g olaidl JS mhaw (o 0 SaSlgo jlal a5 el
S sy 4y sl K0 i 5 3] et S ol Sy e i 8 L
(S iz g sladl IS mhe )0 Gppf $55 Srae g0 00 a8
Soy3 A g VIZ NIT FIA & e cod jay JBgJe> 5 tCaio t(oagee 5 5,108
g so 3y demSlgo jliisl jo iulsél

(B2 9 32 o J5) 555! D pao 4y o (335 A (60 HLl S5 NF Jgu

P K
o) sl S g o

g o | Cxivo| (pg0s 9 Gyl (S

\NS | <I8Y VoY o[fe $5A1 IS B pae

RS S RS Y RIARA | B S5 B pae

NIV oIVF JEA Gl 55, B e

b ndgaeas glosspl Bras a4y a5 05 o0 ol ool Canoty b ulul

SRR 50 shed GlacS s sl ceslie ($03Rle plyiear ieS (FonYT ol
9 Xz 0095 5l oolatw! ppe (pl 3o (gl 0ed Azl eSS goladl alise
Rl sl cels la)lSal, 5l (Sl @Ysa8 5 o psz slasileny
$3A1 5 o e3Pt Gl ASysbar dgdee wtlil Lend slacs s
SLOLE 4 S Wb ez Sl 1003 5 (6551 Jemsly (YL T g0t ye
ol 59 655 Bran a4 o lastl G pdy RS 4 4zl b Sy e A 50 5 5]
Lol il a e a5 98 5o i hlug slaws 0B, 4 5, gy 5 i

WAl ee Sawaily j0 abgy e oo ghloliae Sl Joax 0 K, slael )


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las YYE

N

Srae silodiorr 5 SR Cqz )0 358 oy ax g 005 o0 (ed sloiS e
5 Prae S gw g8 )0 i 1l GO)lse 4 OlFes (S nl )0 655
ol b Cans isw 50 050 o lal o lulisl e slagoes ol 5l (65 ol
Sy st Slcwlw § dos > Jlasl cldlo g a8 a5 iul38l asle olacusgases
gl (olod (0905 pile 350 (5 S sl slamdl 4y Ll 095 51 (g oo coaVT mlio
bl oVsame Goks wlialss 5 8 Olakie cam 4 obuls,l5
4 Sl (59)l30 aboz I (o mlio Wy bolas (3,5 2,5 (555l slas il
S ST s ol SVl Ghals azmi )0 5 655 Bpan Gl al5 50 il
L0208 5 05,8 Gi,b- piled 5l eolainl segec 5 (g low (S idu o il
aS Sl B cpl 5o 65l 5l canyol solaial o lse 1 SO 65 8 b lend]
3Pl Bpae ol Hobar 5 (550 Brae alS 4 jllind gjled sl eslitul b ole oo
558 (solatdl anug 5 ol aSST Sz @ izt Sged S5 iy onl 50 5
oz Oless g Sl (e (latSsn Bras ohg psba (5551 Bpae aieils
Sl @Y Llly (pl 5o wged Bl 5585 B pae 5 adgi a3 2 1, (I8 gl e
el s 6550 @l Gl Ca a5, Srae 5 adsi (gysls s 4 b

g azgi b ¢ SanYl

&b
Lé) [SVE W} s)%o‘) 9 Q}J“\J‘J){} ‘Qli’lu) oo s:h.:U@.Lw sédL& LN sdd.?"

sll5 5 lga slaoan¥T jLasl 5 eiS (550 Lide anwy Sll b5, (VYAD)
Ve oyl e Sl il olazsl Slellas dolilas (glaills

256 OYAF) Lo jaeme (lg,Sh g ailows «giiyb ool 90 292155 (o5 ool
olpl 5o GlllS Gyl jLesl o Oyl 5 solaill wd; (sl B pa
PY-AY Yo leis (golatd] g5lo Jdo dolilad


http://iiesj.ir/article-1-1225-en.html

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

YYO e ST o oz g golamdl sla i ,o 65,5 G pae Julos

N4
525 Jelos (ITA0) olrw «(5510,0% 2 9 (eadle «slojpd ¢ jgare ¢ Slye Ll
it g (o Jlo o pwlidlaize ol 3 655 B pas 5 (SAU nSaenSTes jLasl
AYS)F ATl £ ojleds

SYEY 0F oled (o039 Jlu o0/, dolilas wailay gilWlpis 5 G jlacrs

Yy

» 5t olamdl Jalse oL, (VYA0) mo,SUlise  elowl 5 dgh (gamod 518
Ol F o)lads A al> (g, 0liS olald Ol o)l o Jasrecan ‘;ojﬂ
AD-YV A AYAS

AVI-VED

dollas (ol pl |z o Cansjlame CodS 6l og 3L a0 5 (65l B ras
A=Y 7Y o)Lo.;f: ‘Jj‘ JL» ‘LS‘)‘)"'/j M).é_.m oladl

AL adsi o Saealy g DaweligS Laly, cwy i (VYAQ) olacl (g 8boese
syl ola] Sldlhs dolilas o)l 4o s SonnSTss [Liil g 65, B pan (I3
NNV LYY o leds oian Lo

‘Lf'??'«"‘ééf[’:"ﬁ w}.b}u olad] aolilas ‘Q‘).;.‘ &oy90 axJlao M)JG.A.?LA ‘_;osﬂ
A-NVYF Y o leds cpgo Jlo
Bento, J. P. C., & Moutinho, V. (2016). CO, emissions, non-renewable and

renewable electricity production, economic growth, and international trade
in Italy. Renewable and Sustainable Energy Reviews, 55, 142-155.

Use by Sector. U.S. Energy Information Administration, pp. 9.

Ito, K. (2017). CO, emissions, renewable and non-renewable energy
consumption, and economic growth: Evidence from panel data for


http://iiesj.ir/article-1-1225-en.html

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

Vel IPA o lads [pmodn Lo /5l slazdl Slallas aobi Las YYr

N

developing countries. International Eco Jayanthakumaran, K., Verma, R., &
Liu, Y. (2012). CO, emissions, energy consumption, trade and income: a
comparative analysis of China and India. Energy Policy, 42, 450-
460.nomics, 151, 1-6.

Kasman, A., & Duman, Y. S. (2015). CO, emissions, economic growth,
energy consumption, trade and urbanization in new EU member and
candidate countries: a panel data analysis. Economic Modelling, 44, 97-103.

Puliafito, S. E., Puliafito, J. L., & Grand, M. C. (2008). Modeling population
dynamics and economic growth as competing species: An application to CO,
global emissions. Ecological Economics, 65(3), 602-615.

Pao HT, Tsai, C.M. (2010). CO, Emissions, Energy Consumption and
Economi Growth in BRIC Countries, Energy Policy, 38, 7850-7860.

Sarkodie, S. A., & Strezov, V. (2019). Effect of foreign direct investments,
economic development and energy consumption on greenhouse gas

emissions in developing countries. Science of the Total Environment, 646,
862-871.

Sharif, A., Raza, S. A., Ozturk, 1., & Afshan, S. (2019). The dynamic
relationship of renewable and nonrenewable energy consumption with
carbon emission: A global study with the application of heterogeneous panel
estimations. Renewable energy, 133, 685-691.

Shim, J. H. (2007). The reform of energy subsidies for the enhancement of
marine sustainability: An empirical analysis of energy subsidies worldwide
and an in-depth case study of South Korea's energy subsidy policies.
Doctoral dissertation, University of Delaware.


http://iiesj.ir/article-1-1225-en.html

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

Abstract 7

A Study of Energy Consumption in Economic
Sectors and Environmental Pollution in Iran with
Emphasis on Electricity and Non-Electricity Energy

Shahryar Zaroki'", Akram Moghadasi Sedehi?
1. Associate Professor in Economics, Faculty of Economic, University of
Mazandaran, Babolsar, Iran, Sh.zaroki@umz.ac.ir
2. Master of Science in Energy Economics, University of Mazandaran,
Babolsar, Iran, amoghadasi779@gmail.com
Received: 2020/02/17 Accepted: 2021/02/27

Abstract

In this study, an attempt is made to investigate the effect of energy consumption
on environmental pollution in Iran. For this purpose, a basic model (the whole
economy) and three sectoral models (household, commercial and public; industry
and transportation) has been estimated with an autoregressive distributed lag
approach in the period 1971-2017. The results of the model estimation show the
long-run total consumption at the whole economy and in the household, commercial
and public, industry and transportation sectors, total energy consumption has a
positive effect on carbon dioxide emissions. Investigating the effect of electricity
energy and non-electricity on carbon dioxide emissions over the whole economy in
the long run shows that electricity energy consumption has no significant effect on
carbon dioxide emissions; while non-electricity energy consumption has a positive
effect on emissions during this period. Also in the household, commercial and
public sectors, electricity energy and non-electricity have a positive effect on carbon
dioxide emissions. Another result is that electricity energy consumption in industry
and transportation sectors has no significant effect on carbon dioxide emissions from
these two sectors, while non-electricity energy consumption has a positive effect on
emissions from industry and transportation sectors. Also, in terms of the long-run
effect size, carbon dioxide emissions respect to energy consumption (total,
electricity and non-electricity) across the whole economy and the industry sector is
inelastic, in the household, commercial and public sectors is almost unit elasticity;
and in the transportation sector is elastic. In terms of electricity energy consumption,
the elasticity size was only significant and negative in the household, commercial
and public sectors. In terms of non-electricity energy consumption, carbon dioxide
emissions are inelastic in the whole economy level and sectors, however, in the
transportation sector, the elasticity size is more than the other two sectors. For this
reason, it is suggested to pay particular attention to the use of renewable energy with
less pollution as a suitable alternative to fossil fuels in different economic sectors of
the country.

JEL Classification: C22, Q43, Q53

Keywords: Energy Consumption, Economic Sectors, Environmental Pollution,
Electricity and Non-Electricity, Iran
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