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1. Environmental Kuznets Curve
2. Ecological footprint
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1. http://data.footprintnetwork.org
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2. Mathis Wackernagel
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1.Krueger and Grossman
2. Scale effect

3. Porter Hypothesis

4. Technology effect


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

4 5l M o lad [ olaidl (6 3he S il dolilas (] AA

o YL ol AT sl 05 1y VU sl o Jle a7 1 3k S5 950 s
e g Sl Sl ey Il ool pe 53 g5 sl 3 Al s o ee (93,8 05 5 T
S T s C}Ja_,ﬂ ol 9L aalsl s s s dal e YL OUT L aswalns
5 e Gl 5 6l OB 5o ST GV 4 S e L
Jds g sl Jol e 5s s bea . (1490 S0y ka5 J8Dl o 2530
oslazul 15,1 L zws s o O gty G jdomes 51 5Ll ((ooliadl Li ) YL Coenl
g jlae S 288 (o o) & Oy g trm 55 Jorl o (b 51 oy Ll ST o
S QLT 8 g Sl 58 S g Sl (VLS b a5
Sl dal g 2580 0T (gl o Lola el ys 2l 531 b el Jbe oY s laes
03 osh e oS GV w4 b ey e & il o aals) ol BT B
Lis,l A 5 (6500 585 457 s il o S oo 3 5 o YL ) Sl g O
5 Gomo) 355 3L 5 S jaes (g1 OB US 5 e Estls a0 bl b ekl
sl A5 L iy o 5o 5 Sy laoen 3 5y 0 L L(OFY (DL ka5
(1481) oy 8 5 7555 aadllan I oy by (et 3 il oS L &S o
suaze gla S,y Ly Ooslize (claolSe ez Sl (sbaosl 53 (odaze Slalllas
Olas 5 O & 4 5 b Slalllan cpl s plomil o558 40 b 05037 (51 miwsloasi]
o 05031 6l m mls o Ln g w55 4 05T Jis 4 3 5 eslisuls s g B9 5

.Yu\_.fu:)J_<:Lg)L._“g);ju\_iL"w}a\Qw&.aj\Lg)w);).sj.g.\:-\)étra'}

1. Antle and Heidebrink, 1995

b b5 Sllas 55 as b ol Jls gl Y.
(Panayotou, 1993; Selden and Song, 1994; Canas et al., 2003; Kahuthu, 2006; Jalil and Mahmud, 2009; Fodha and
Zaghdoud, 2010; Iwata et al., 2010; Leitao, 2010; Nasir and Rehman, 2011; Saboori et al., 2012; Shahbaz et al., 2013;
Tiwari et al., 2013; Apergis and Ozturk, 2015; Lau et al., 2014; Lopez-Menendez et al., 2014; Shahbaz et al., 2014;
Balaguer and Cantavella, 2016; Li et al., 2016a; Jebli et al., 2016; Wang et al., 2016; Ahmad et al., 2017; Solarin et al.,
2017; Moutinho et al., 2017; Luo et al., 2017).

13 55 515wl 550 b Solalllas 55

Agras and Chapman (1999), Harbaugh et al. (200&lg (2003), Richmond and Kaufmann (2006), Cavitlaris et
al. (2009), He and Richard (2010), Kearsley anddBid2010), Ozturk and Acaravci (2010), Pao e{2011), Roca et

al. (2001), Azlina et al. (2014), Al-Mulali et g2015a), Baek (2015); Ozturk and Al-Mulali (2015), Robalino-Lopez et
al. (2015), Katz (2015), Zoundi (2017), Ozokcu @utlemir (2017)


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

AL [ ...D8 (sl ygis 53 soladl by § 5388951 Sb Sl o B3

ladis Cans codbplanl o Slalllas 5,05 Slslist oy 5 0o | Y
- o LBl Ly boojg el Ll (Yo e 0¥V e (5l 5 s ) ol miwsloasil
L s ardllas ool 5o mlon ;5T 35 s an i 2 ol (52 (6 s y8 050 5T (sl
e 5 3 S P 0 e e L (13 me g 5 Loy e 51 (S S ezl
A dal g 8 g 5T o) 5 4 B (g e
OF 31 OL&s o3 oS (Jammn s § 4 2 05057 (5l o0litals ) go (sladbs (u )
Jpll a5 deT s Cj.le_,« S pss ez, sl c\_? el baslyl Jue sl 487550
Shoslizal 5 45y mlia Sl oslizal 4y S6 (Salys go 5 ol b solassl sl led
oS iy el oslizal b Cys gdoms ol ool S )T 5 4 1 80 55 mbes
5 o a3 Wb (V84Y) S35 5 s 8 lis Jolb Slalllan 5 555 o0 Jlas
e (Y ONNG (53l 5 s 1) s ges Syl 1y JSE N 0 503,5 5,57

1l V Wslae Oy oty 535S 4 b 0505 T S 3l O g 8

] (E) + b, 1 (GDP) +b,1 <GDP)2 + ()
ni=| =a; n(—-— n{—- e;

ol 3 el 6l 1S 5 GDP 5 (S T jlisl el SLisl E oty ol o

c,.w:gexp(;—;:) s L 1) iy o S o 4 5Ll o1 (glabais 0l 5 oo e
DLl gl oalinuls 5o Caliden (gla pite 4y az 5 L ool (glas 5T 5057
‘}s};u)m,ﬁ)wwahswjn,g,\_:,_‘u,gcﬁu;ﬁ@u&\,uj;}ﬂ
il By 5 e 63zl 5,51 o Jlle a8 Sholasl 4 a5 L (Y OV A
"oy 3 Sl 5 s Joe 5l ity e 5 (Sl it Lamy el 4 Olalls
ijtjwq)adawajjTﬁdbkglﬁ.uLg)\aﬂoje@mwﬂ;;)w&b

S5 el s go (gt Sladllas 53 OT 5l s 5 i oy » (184Y) Ty S 5 ey §

YAAA (O sl 4 3 58 an| o 2t anlllas (61 Y.


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

4 5l M o lad /Solaibl (&3l S lagion dobibad [ 4+

Sl i b ol 53 SEN DLyl 4 Y8 OLKn 5 o Je sl 23 8
5 b O S5 sladds jlosliiul puiman sy pdisls e glaOkl
GG e Dlalllas 3 ol e sdle sl 0n 05 cpl 53 e Slelll slataT
555 03liul g jhamen 1 L2 0313 0L (6l ke (sla o Li 5B ol ol
ol 3 eslizal U 55 il andlles (Yo Yo ol 8an 5 (s bl 4 S 4 e s (sl )
0331 g L5881 sl sl ol 5 os b sladie jleslinul m ags,sT 5

33055 o D8 (sla, 558 w55 e ans B

G At Y

B35S e 4 0 5a5T (sl Calibes (sla) 558 3 (g3date Silalllas
Lg:}f)\_wuj\hn4.3o\jwaww@lj‘&\w%w)ﬁé\ﬂ.w\a%n)rlqé\q
oyt s o 13 gy 3l eslizal L asdlae sl 5 03,8 oLl (Y444) gy nal
G?L’JUM aS 3,05 0T 5l ol e p ol il w50 e opl s a.urlqd\ Sldlas
L LS Y5 AN Y Lo gt &) ooty s 5558 (Jaomn s 405 oS0
Al g &l AT 3 (g1 & 3L a0 g

w38 Gladlu 55 Ol 53 Cons jlaswe Hlisle 5 (o3lasl diy bl andllae
363l Il S gy aalsl 53 8 ol skbplanil iliee (gla et L 3l eslizal |
i gn (e BOT

e 5 (e dslie 5 g a3 5 dlie 53 (VWAA) (g 53 5 b ol
SVAAY 00 6555 53 daw 5l ys 5538 YF s OECD pe 5558 Y8 55 o35S
5555 4 b SO sy ol gl sl s Bl s Sl eslinal
ol e, iS 0 g 8 s ol

1. Liu and Qu and Zhao
2. Mohd Arshad Ansari and Salman Haider and N.ArKha
3. Samuel Asumadu Sarkodie and Vladimir Strezov


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

A ... D8 slaygls 10 Galaidl ud) § <3995l Bb Sl oy LI

by LI s 4 2 sbb (slaosls 31 oslinul b (VWAQ) oy 5 oonckle
Ly 48T 3,05 OT 510l s s ls Ol ml sladleel 53 |5 ST 5 golasl
5 Sl iy Cobure Ladlkiwl sty (allsbud g gylabne 5 Cote 1 (gl
Llods 5 pite oI pl 5l sy Ol & 5 Ol s Ol lad kel

a5l e wles S A 5 andllas 5 (VF4) O, 5 GO 5 55
o)\_f‘)zma_.d'\_gj‘}}\_i-ﬂ_le.}a.cd__:“)b.m: Syl g3 5 slasl glaal 5 i)
5L (6 8 i 57 355 0 0303 0L 5 ol argo 53 b a2 YIS 3 e
il U e 5 3L 5 Gy sl Sa T tal deTys 2131 L o8 ol sl S
Ssb oS T sl (SIS s VI

el ) (gl (e ool s 5t aallls 55 (IF4Y) ) 5 Ol s e
(s Lmesls Joke 3l eslizal b BT Ko bear Lisls )l 3 s 3590 1y 55
50 AnSTle3 0a VT 55 (gl 1) 535S (caome e o ldd owie ¢ L0
58T p YooV 1488 Slejodb s 5 olwT (sl 58S oWl a0 53 Glas Ol 3
i 530 i 5 s e 53 g S S les Glaedu VT (gL ) &8 5038
@L:.SW.MS\:MT‘SLA)}SJJLAaJ%YTQU:EJ‘M)J\V}\' ]
S e a5 4l T 5 Ol s S U Ko w0 (glabasly 5 5 odiasOlis
ol e 13 A 5 Ol see 5 4l aT 55 Ols oo (bl 5 o ST S I8

5555 el as p 0 505T 4 35 addllas 3 (VWAY) O, 5 S
crl 53 A Ol 53 edhe JUasl Jast e ke 51 eslinal L V445-Y 408 0503 5
G s lamme S3JT o5 la Olsiea o S S lgs 58 HLisl Ol e Lol I andllas
Ol () i35S ameCns § 4 3 487 5515 0T 51 0L bl .ol ol o3l
Sl il aT 3 st e 5 ke ey () 4050 5,8 i 15 A 55
Tk 3 s il 28 Gl T s 53 oS (14 S 4 3503 35 0 S S Iiss


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

9 5lg M4 o3l / SOLad! (3o e Dladios dobdad [ AY

G55 &l O ez o BLS 1 gy 555 addllas 3 (VWAY) 0, 5 1T ¢
0995 33 &S5l 3ie 5 5ES WY 55 5558 Jasalans ) and b wlal p &l AaT s
S0l s dssts (KL ke JUis! Ogeen S 5 Jde 3 (613 50 10 L YAAY 4 A
ol et Sl S5 5 o o 5 555 pled (sl e T s ST ST 3505 0T
58 b 535S el S 4 b odaTse s

5 (V43A) (S el 4l p s 65 5 eslizal L (VWAY) 0, Kan 5 Ol sladll
ST Sl by 5 enlasl Wiy o bgs Bl ey 4 (T042) &Kl 5 655
Ol 5558 33 (OFAY B AYYA) Slaj o5 6l 5l diy »p ST L Jaseas
o s e 51530 5 6, S b S 2 o 54 25 shatess s o0
ST 0l o Ll 0T Kl gl ol s 5luas S ST (sla ice 4t
Iy sl 530 Oley b il Jotls allil a5 (2l 31 L of e O 1 55 4l ,w(COp)
3510 )5 Sl Sl Wiy ey Ol 5l 3Ll 487 a0 DL g5 ol 03 53
S gysbas els 5 iy adsl ol e 3 Ol sl & ey o 5 4l esdle
Ol (§jlmand ol bl on RS oy S laes oS (o ol 3 21531 ol o
338 o sSon o opl kT a4 Ol sl O 51 ks 457 a3 n

Sdeols 55 9 dadilys LSS )y 5 a3 55 andllas 55 (WWAF) Oyl 5 oY g
:}_ﬁ-d.\_a)'\azl.é:_wil_g;)\ﬁ\):d\féjj;‘éli:))dﬂ&buduugj
OLES gl sty YNV 1480 Lo o3l 3 03 2 w55 iy b 0o 55
s 5B Sdeddls 53 ob Soaoli ST )3 0 il JHls LAl b A5 51 e s
313 &l S5 STh s

sladlu ;5 ARDL sladds 5 syls 0 e L (1149) 0L 5 LS50 b
52 Ls Sl eslial U Jaseaos § (6l o3l diy 51 gy 4 VAAD-Y 4 Y
2l o BLL ST 505 0T 510U adllas s cdizstls Ol ) 53 &S558 b gl


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

A [ ... D8 (slaygis” 10 Galaidl ud) § < 593951 Bb Sl oy LI

b sl = aladl i) Sy Sl Cnlon i Syl U &) pma i o
el /58 S5 ST

oL 535S b b 09031 gy 4 35 Al 55 (1Y49) O)Kes 5 ()l 5
YO Sl ossn gl Sl pae sl 5iST (gl Jde 93 LB s agﬁ@,,mf
Sl 555 a5 s 4l 3 oo | sy @\:5 ol il s e 144Y
Spa ypaS ol (Sa T s cditd 4y Jue 53 8 LB s oS5l sl 587
Ol e 181553 sl o 3 (iowin Ci8 5L 4kl a5 4 5 Sl (53 500 St ety
Sl gt e (galamdl iy unT 3 55 aysiS oyl 5s o S ST 5 Les!
Fi (s (AU A 5 g (65 1 O e (e A (St b LS L e
3515 OS5l sde slay 558 55 (gyls e 5 ke oS ST e

54l daT s s LU )y a0 355 andllas 53 (VWAA) 0L, 5 G,58
Azl VAAF-Y VY o0 53 anw Sl sy 5287 (6l dj_f LSl Hlas)
olalins 1 3ld e ool edle )by S 4 p Aol 51OWS () 2l
el a2l & AaTys C28 5L abai

4 b Oseil 3590 3 s a.\_.i‘r\_?r_il Oladlas oM slaslis ) J sl
oddplasil ol Olalllae 55 ) Jgdor a5 L.l Ol 53 o) 58 aoma s
Sl ol oslitul Cows jdasee oy 35 Ol e 0515 QLS sl 5 b e s 1 g gline (o
cHre S5 o S annSTIgs Hlast (sl sla 38 HLisl O e 40 Ol 5 o0 &S
Syl e ls (K5 P61 Gl Gl 08551 2 pan ol ladilows (T (S5 4JT
Glos 1S Glaiid s 5o andlas (b bs, 505 Ggm 303,85 o lil o 5 1sa S
L 51 ol g 4 anllls s 0586 Ll s, 8 o 13 o e 5 s (sla s )
SIS 6L slr el 5ol e e L 5 (BL edle sl o, Sl eslizl
Ll s (1l esde .l 03,55 ealitl Gy jlaoe oy S Ll Ol e

'C““‘"QJ&)‘J;J“JJ’JJ}AUJ‘{U&A}_RJ‘)JG‘”JJJJJ}A


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

A4 lar R oslad /SOl (8 3o o lasios 4olikead [ 4

3395 uttocms ) 4 9 390 38 (10 oudplml Sllas 40¥ L) Jai

A Ay.“hﬁ.)))nu::}) L;'Lﬂj“‘.) L;w)ﬁ.)))ndj.h;n O‘;&A}}_{
) Jel=sl 0 5 0L 55
4l p Al oAb slaosls 1443)-Y. Y e glay 5iS
(\YA%)
3 el glaesls | 1aaY-Yey e sla5iS OFAY) o Sl 3
. . _ Q\)&aﬁjdél{)x
b p dabpde 2,8 Jke VAASY o |l sl glay 4287
(\YAV)
. helenl 5 El
ab p Ak ARDL VFOF-FAY ol !
(\YAA)
. GJL‘S-"JU;GJ\J"J
4o p Al AL slaosls 149.-Y. ¥ e glay 5iS
(\YAN)
. Ol 5 (55 50 sl
b b dubpus 256 slaosls Veoor-Yeos | oSl sie glay5iS
(\YAA)
. oliS yale lay 58S [)l)lg..aj‘gzrg{
s p Al 2 shb slaesls YAA =Yoo
v (\YAA)
o arn g dl s Sy | saes s B e
s p Al 23l slaesls VAA =Y 0
OECD; (\WAA)
o i 5 bl o e
i p dulpde S V-V FAD R,
(\YAQ)
. b‘)&k}&y‘}ﬁ
adp Al ARDL+ECM | Yavf-Y..¥ Ol !
(\YAQ)
. D 9 e
s p Al bl slaesls | VWATAYAY Ol gladtal
(\YAQ)
. 2bas glaosls B 2y s 0keled
ws p Al 1494-Y 4 vy T sla 528"
skl (\r4+)
c Q‘)&A)@W
o p b | Sl U et e | 148908 ol !
(\ray)
5 Q‘)&@}‘JTJ«
4 p Ayl B e JUst | VYA | Sl e (sla a8
(\vay)
OL;MJL:}‘SM
- L;J,,S@A:,-r.n e glay 5iS

(\vay)



http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

10 [ ...D8 (slaygls 10 Galaidl udy § < 593951 B Sl oy LI

(40181) 395"  Jausmocam ) 4 9 3390 33 515 cubplonl Sllias 403 ) Jgus

does ulllu:)yuij) b anls w)ﬁ:)ymila;.a Qlji.'u}jé
55 Lt e 5 6 Al
4o b Al Obe o Y slas YAVO-Y s Ol !
(YrayY)
. 5 O gDl
i p dubpde Ly Juke VFPA- Y FAY ol !
(YY) ol Kea
. . . &_GT} (S
g Mixed Model | YaA-Y..v e gla ) 5iS
(YYa¥)
Sl s Y
- ARDL V45B-Y 1) Ol !
(\Y4¥)
- o2 sbb gleosls 1444 -YL V¥ e gla 4aS (\¥49) iz
: Ol 5,751 b
s p Al ARDL YAAD-Y A Y ol
(\v4%)
=
. slayslss ILSes 5 6yl 5l
4l p Al VY=Y A | oSl paie gl 428
Bl poes (\¥a$)
) Oes 5 53,5
s p Al 2 shb slaesls 144¥F-Y. VY e glay 5iS
(\*4A)
3 plest g &

@M‘)ﬂm)DS}éﬁéu)%JAuﬂjk@‘))w)ﬁ))}ﬁobjubu
an (KL (6 53l (g Pl OLSTl aS 5 Ol pl Juls &7 sl oo (anw gl s
Slaosls bay o287 ol 53 )5S ) daoee aud b 0505 sbieds .l 4 s
5 Sl Lol 3l as § Y0 Jlo Cud a4l sty Ll g a4 by e
Coluw SNV SLaj e gdoms 53 &l ¢SS5 IS 6L sl Lo ls pimen
..—\.fhC‘ﬁw‘cw)ﬂa)yéu)ﬂ@wts‘jav\ija)L:w
Lrome oo 33 3 w555 (amealaw S 4 b O ga3T Hshteay jol tags o
2 345 A dal g Sl 6w sadde Sleslamal blanl 55 15 58 e eslinal

S5 L Gl 5 ol [alib ad g s LU )y 3550 slay 5587 51 S5


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

4 5l M o lad [ olaidl (6 3le S il dolibas (147

5 b 15 e LU e Gl i a5 Ll 03 K8 4 4
<L sl oo b5, (Udin and Alam, 20163 les 0 a5 U . dil o o
AL U5 5 G s 0Ll o3Il ol el Ol giea EF 5405870

Syl FUY gladie 3l (S &g Gl S

EF; = By + p1G; + & )
EF, = Bo + P1Ge + B2GE + & \p
EF = Bo + B1Ge + B2GE + B3 G + & (F)

G Gl Ol s o3luasl iy 51 sdiimsilis By o o SYslae ol s
Ly Sl e il o (sl iy AL By > 0 Bl s g dal g oS540 S|
Ly i 95 ol o BLILI 1 Gslize Glac Il G 3b ol aw 555 0 &S5 4SS
33 ol o PN S8 mn Wb By = By = B3 = 045 55055 s oo il
35 O S 520 o LLIIBI > 0 5B, = B3 =0 S1.Cils dalgini 5y i
Syt i 33 ol BLi,I AL =0 585 <0 51 >0 F1col 515, e
dalg ISEU LLs,IBs =0 3B, >0 51 <0 aS Sy5m0y3 5030 43,05U
N s o ie 95 LLIIUEL B3 <0 58, >0 561 <0 S S50 0308
Ly Sl it 55 s DL 3L B3 > 0 58, <0 5B > 0,515 455,05
o Ll Gt ke 4 sl JSEN sl el Al g 5 6548
Sl G5 sladias @l sl (Al bt g 5 SO5 08T L sl e e
3557 o i 3Ll Gla 3 s, 3 615 0 L VAPN=Y VS wials 53 D8 (sla, 4iS8”
RV
55 ST b sl o o DLl s s OgesT ) shie 4 (sim o8 s
PSTRLzs 5l oMo JLasl Jbs 51 D8 (sla 525 45 oz 53 &l v Jotls Ll
S 055 55 LPSTRUL &S5 (Y+14) 018 5 LT3l (65 4 23 558 oo 03l


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

AY [ ... D8 (slaygis 10 Galaidl ud) § < 5999571 S Sl oy LI

aiﬂv_uuuajuug;,EF&;;;\égégw_bwgdu;;\cugsiw

(Aydina et al., 2019, o s i 5 )0t (S 0 u 25 1, G

EF; = p; + BoLnGy + B1Lng; * g(gie; v, ¢) + &;¢ ©®)

ou;jcm_aﬁjfg\_ijNju}_gt: 1,0, T 5i=1,..,N a5 Gl S 4

A ol It sy i 5 ol o STy el Bl (slaosl 3 e3lizals s ge
5 aesly i Vip ol odhe S 0 b 1y 6 = 10d(0,0%) b,s 555 54
S g(git;v,©) c\s Sl (155 5 6 yuie) Slos J 287 sla e 51 (s K Hls 5 2
OT (g alin 457 035 650 5 i o HI1ST 5 e sy St Jlil b
Kl Tl o 4 S opl et Sl B+ By 3 B (s S 5 ) o 4 il
Sl S e 6l (VARF) B syl 5 5 20 S 5 (Y200) 01K 5 158 ol

5,8 o 53 1) 5 S JUisl s STAR

-1

m

9@Gi;v,0) = 1+exp{—vy l_[(git - Cj) ) )
j=1

with y >0, and ¢ <6, %, .. <y

¥ o el el el S M sy &S 6 = (4, €y e, Cm) B 2l 2
S g Sl G w5535 61> Jle M=1 (gl ST oo s 1y JUSH s S
0 By wo e ) eSS Jliml oS s T b5 s oS polie L oS Sl Jlal wb

40T oo 5 Y 5555 plhe sl digh oo I o 51 T e 215304 Bo + By

1. Logistic Transition Function


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

5l M o lad [ olaidl (6 3he S il dolilas (] 4A

el Sose ol pE 0 s> C &S Syseyd Lo Al g(m o) =1 Colg o
Jla! GU.\;{J:AJ&.@WQY S b g e g(m,c) =0 exls
b Ik O g £ Jits 4 PSTRUL Sl ol 53 .55 sl 5 <ol g(Tmye Y, ©)
BB M i s gl S S b el | Sen (1494) ils o35 53 b
Jue Al ol 3 S s i G Y ST Sl Sl (gl g Y, ©) JUis!
3 H5S s dals b SIS e BL s 5 Je 4 b ) dolas o
s 0057 ) :,\;5@a\)\PSTRJ,uGﬂ;é\ﬁb&s,\%\;(wnc))gbm

1!l 31 0 g0 3T Y s el 3557 5 Y S 035 PSTR e 53 03

b0
Sl 35S o 5558 40 p 0n3T bl aalllan 53 s 0L 1l iy T 68 Oles
(Y V8 LS VJL“}O—P)\) anllle olul laslis el rbu‘ Sy 93 A (6D
2558 Gle 6 e slaenls 53 LLil 35 09051 5 oy pa ¥ 5 Y ) SYslee
PSTR UL, slasals (gl2 e JUEST dube 31 elinul b anlsl 53 5 o dal g axsls
Sl 358 o0 5531 5 (F dslas dSlen) VAPN-YNE Slejosl 5o A (65 sla,5iS s

s dal g 030inel STATALS g1 lp 5 i 31 e 2,57

gsiloj S g é)gTJg clﬁ)}f&f '}qu eIy N—0
el e Doy sots 55287 2 sl 5 b yiie (61 (2Ble 050 3T Il Jute 5,57 2 (sl
23S Ckin 6l 4Bl e I35 (K0 (UL 05T Y st g L3 g e
LY Jus bl 51 5 e e 3557 ) Jobe o il & e 53 e b e
Lyl s s e s o Bl ) gy 5 Te 5 0,8 LY e il 51 5 0
A5 5 @l SIS Gl sl by e el 3 by piST 5 S gl (2 ULe

B3 g g il e s Rl

(Ye00) 0,80 5 55 43505 anrl o Oy o PSTRGIIe Sl o 5550 53 5 385 andllas (1


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

A 0 ... D8 (slaygls 10 Galaidl ud) § < 593951 S (Sl oy LI

"B o (6l STy Yod 05 OgoiT WY Juz

A$ 2 05237 o3l . S5 o2 05T e . .
2558 ol 0558
¥ Jde Y Jw Y Jd ¥ Jde Y Jw ) J
S¥/NYE | SV/0AV | /AT L VIS T I AT b sl
<l 65451
sl Ol sl
—+/40Y Y/AO Y/00A -\/#\Y -\/% +/YFO u.aﬁl:‘-lj .x:!j:
&l dl>'|>
=Y/AVYY | =\/&Y +/AVA =O/AY | =Y/AY0 | VY b sl
<l 65451
oSy S5
—\/VZA +/OYY V/¥a. o/eVY Y/YFA VAKX u.aﬁl:‘-lj .x:!j:
S Jot s
=V/AVYF | VAT | VAR =Y/¥FZ | =Y/ ¥V | V/PAY sb sl
e 605451
4 e e
—/AYA | —2/F2Y VAN —\/4FY \/IMA | A/ZFN u.aJl>'L' .\:J)S
S Jot s
AR \/YEY \VAR R4 =Y/VY» +/0Y0 VZNRY sb sl
g}zé)ﬁ"‘. ‘Sj‘jv\—“
Y/ 0¥ AN OAD AN YO —+/\AZ | Y/VEZ | VIPEA u.aJl>'L' .\:J)S
&l dl>'|>

e bl o

sy e s Ll ame 53 8 by saS sl s oS bl e C‘? 53

S gy ool e oy gty Lay 5287 51 S o sl (K3l oa 05057 550205)
3 @l S5 IST S sl el o O gl (KRB o O 5a5T sdasplis )
ol ot S oa by g3 alad 53 ks 4 4 5 b el &l s allsb a5

Dyl 5 g e 93

o K (sl 5 -F/FAD CV/ATFSV/AD ¥ Y o) slghhe s N o lay 555 wem (61 V0 e 3 Gl 5liEa )
Cal VAPVY 048 Ly 28T L s VAVN-Y VS s Loy e 20K (gla 03l3) (il o —T/OY+ - Y/AFF -1/400 L i,

B 0t 3 SBIC 5 51558 AIC ST (glaslmn 51 L2587 5185 o (6 5 o mice 51y o 53 s iy 3 o st o ¥
ol o o3l HQIC



http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

4 5l M o lad /olaidl (& 3ho S lagions dolibas (1 1+

s Sl 5 5 8w K5I Sl sl g BLi) o shitess aalsl s

O sladde (Y19) 5187 5 o 5 sl anlllan bl yy gy 23590 (518, 5587 55 &1
~0305T elal pdadde 51ESK a o Ol ol T3 w S ST STIA P
3 Jole s adiasilis ¥ e ol odkiplanil 555 a8 5 Bl 2S5 sl
S 3 S 4 ar g LSl ) 358 Gl piST (sl adde SIS 55T
L KIS Gl sl s Gl Sl Al W5 o s B s saS
5 pan 4S5 Gl 5iS Gl eiie 93 Cpl o DL Jsdr il 4 a5 L 35l oo
Mol &l ol Al 5 a1 L s sben .l 4505 U &) o g o
w53 @b oy 1) CE Sl Al I e 5 Bl I3 SIS Gl sl e
SSHST Sh lr 53 R o wl s Gl a5 50 e (s
D3 by ge 555 SIS S 4 558 4 b by siST )3 ol 558 s
Vb Jle Gl 6l Jols (Al W5 4S5 6l s a5 Lo S
iS5k i Y VA b gl s LY BYYY ae ol 5 LY V08N Ll
Sl M5 O Jgdr QLS 05w 4 a5 Ly dal st o35S aomal § (oo
4S5 &l A5 GBI Sl dl 5o ol by g YAV Ll YWV dle 3 4S5
Do aglio b 35 by iST 4 (1) b ol oK1 ol sl 55 Rl
5Ok sy sT (590 €1 1y ow i 0155 o Y9IV Jlo &l a5 L 22850
GY Gl o B 0aSTL 5 o5l ¢ 2aMKy 4 s (slay 528 6l &S sl OT
ol Ksolea il Gl N S poay Jotls Lallil Wy 5 @l ¢G5 40,ST
W5 55 Rl sl ol 53 2ol el caSL 5 LS b bl
aboii alol 5 cold S5 ST Gl ol w53 il s 4l s 2l
S sl GRIA e Wl Sl (AL A5 s Bl epss B Jsl 8L
S O P RN RN - P RICEL g S - PP P RC W P Y

Al g ) b Ol ST s 2alS


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 ]

1

[ ...D8 (sl ygis” 53 Galadl ud) § < 390e51 Sb Sl o L

D8 sl ygis Sly ¥ oV o S Jow 3l S S 3397 g .Y Joua

Yy "\':J}“ £ L1V JJ‘ LS u‘""’); 4':"’)4”1':‘ RZ ﬁg ﬁz ﬁl ﬁo )}:‘S
>0,8,<0,B; >0 Y AR 7P W VRNV S IRV 2T
540y L OAF ﬂ} .ﬁz ) hs S e ol y!
Sl JSEN &) pomas L5 (+/oAY) (+/+¥Y) (+/4Y) G/oVY)
>0,8,<0,B; =0 SABIY/EY | /eeesd | PR/SE
VRV - 10 [’?1 ) & ) bs O]y - oS5
Sl 6555 U &5 oy L3l G/v0) Gren) ()
>0,8,<0,8, =0 CABIAYE | feeeYA | /BN
YAV - VY [’?1 ) Pz ) Bs MIRY - e
Sl 45,515 U &) ot b3 (/04 (/e 0) )
<0,8,>0,B, <0 SNNBHFAY | Ve | —e/e0d8 | V/PARD
FAY YVof VYSA [%1 . ﬁlz\l ] bs | oar SFaul
Sl 4g)ls N &) goa L) ) (+/0 ) (+/v4) (+/v4)
>0,8,<0,B; =0 - % B VAT N Y CUR S
VAVY- - 1y.ay B ) Fa Bs S| e - sl
Sl 6555 U &5 oy b3l /e Gree) (/40 Y)
<0,8,>0,B, <0 S VY | —8EwRY/SY | —/e A | vEYaY
VoA Vs YAS [?1 } P ] hs Y oSy
Sl 63515 N &y ooy B3l G/Y) G/+Y) (+/+\0) (/4% )
<0,8,>0,B; <0 SNV | VBRIV | —e XY | VARAS
YEIY VPV 4o [?1 ) & i bs R P
el 65,5 N &) oty ¢/ ¢/2V) vy |G
<0,8,>0,8, <0 SN | —FERNAY | —e /YYD | V/ASF _
Ny Vord ¥aq [)?1 . BIZ\I ] bs Sl e &y
Sl agyls N Oy s LU D) (+/v+) (+/v0) (+/vv)
a}}vv 6[.«54:-3[4_ C..A



http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

4 5l P o led /LBl (8 3ke Joho Hlaudod 4ol [ 1+

LU Y YV @l a5 51 oy 5 ofitens LU Y YR BAYPA (W Se
Carg Lol 5,5, eSO5081 Gl gl s alm Jils el ud g o WSe
W5 s ol adsl s 5 Kososbea Ll N &) pos 6l &85 457 sl
o Aol o o oS5 L ol 4l e ol 3] o &l s 2l
&Q&L?‘fuwwmj_wu_u\;u,;)\_;u,u_;,;ﬁd:i\};up;\:gj)\g.;fjp
e &l s Gl b A 5 3 93 SiE Sl el 3l ey 5 355 0 55508
2l i g b el Ol 5335 gl S5 ST sl sl eIl 213
13 GG A 5 o s LU Y VOV Gl a5 5 e 5 Ko LU
S jlams o S5 (sl (o2 s Ol oy 4l G551 (5L sl oL g 4l
02l g o Ul 5 o s L2l W5 5l ol Jl s ol pls Sl
.g;_wlmuﬁ,.‘}_g\svdj,\_?,;‘;._;qo_i\&_d@u.;ﬁ&jjj;\égét?
SR A5 5 &S5 6L sl o DL 5287 51w gs ol 55 ol il
g._w\gmg.:M}J‘S\,\;Lu)\pm,\ﬁ‘up;‘mm;wo)y@mjwuub
W‘fb:-j:&.bu)‘-\_q-ﬁca-\_ﬁéjj".fduuw\dw‘ﬁ)Lﬁ)j_&fw‘)bj)wb‘
b &G 1 e sls LUl ol bl 508 o0 Al g3l Aiy 5 G S laes oy o
el S
AL A 5 5 &l S5 IS 6L sl o Bl plulid ) shtes aalsl s
dal 35T 4 e Jlast L Jute (Y1) OS5 Ll andllas bl J=1s
9 ey Jde 53 ) 535 50 (Slaesls LS)L‘T"-G"LSL“UA’.'U" olasOlis F Jod i

LNfoot &l ¢S5 58T b sl oot )& Sl o 5ol e 4 43 55 b o


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

1o (] ..D8 (sl ygis” 38 Gl iy § 5388951 Sk Sl o LI

53 (S ) oSl 0359 V/FAQ ldie cp 5VL 5 —F/NPD )y 3550 (slay55ST w3
g e 5V S 5505 OT 510U & Sl Lallsb A 5 02,0 e oo
ol il Sla s Ls 4 4o 5 b il 035 O/VOD U pl s 35 5ldie o 208 5 9/00Y L
SL sl Sl 5 (SAST e 48 Ay 4 1l 0 015 o0 5Kk 5 e
La0T &l s (s (el ad 5 53 Sglis 51 2oy () 23550 Sl 5587 6555408

Sl

JMo odld ¢ b w Skl S asls £ Jus
Sleme Ol oSk A Jol o
V/Y¥VA —AYF 1/f44 —F/\50 Lnfoot
/AAY V/50V 4/00) o/VOO LnGdp

A bl o

5550 Ul b3l baesls Gl 5L L Slej (6w (slados 3,557 5 ) shaieas anlsl 55
Sl e Oy 5 e (gl dislon (Ll (oLl (5a0 3T 51 olizel b ei ;S 15 05T
S eSogr bl &l s Ll i g 02,80 5 o508 b sl 02,8
o2 05T sl o (1) 53 52 50355 Ulo o 55 L5y L L Tie 51 2,0 b s 3
aalsl 53 s Jgl a3 e 51 aBlil oa ke 53 nl oS 5,05 OT 1 0L L el
by e 09031 5okl 5557 5 Col Ol 1 Juke il ¢ L o2 e Ut e 351 o sbiea
odiplol &l s Al A 5 5 S5 IST ksl o (o e LSSl s s 4
soddiny piie 53 LU Lo (s fe o 550 sl ml 4 s LS
W5 w8 5 SIS Gl sl ) e 53 ol o st LI s
sh n ol (@l Jsls L2l

T 38 (s daaly 3929 4 by S Og03T .0 Jgua

TN Sl | 10 Sl | 1N Gl | Prob Fstat | MSE RSS ST

YE/YYYYV AR A4 ARVAA RS /VEY \Y/f4 +/20Y) \P/EYPY Jsl



http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

14 5l I okt [ Laidl (8 3ke Joo Lo dolidad [ 144

(Jte 53 Sl slaw Glulis ) sbien aelsl 55 (Jus 05y ot b b 4 a5 L
éLleJ}g-)c‘/" J}b@bﬁbc.lrw) CW‘QGWTME_}JJ}?} &‘jduu}a‘)""
aall 53 ol by 558 on A B aleaT o Kb Uk 5 28 85 13 Al 550 g 5 053

ol dal g 3T Gl e ¢S5 L LL ol Ol ST Jue

PSTR Jow 58 4kl 3luxi 4 L o S O905T 1 Joono

N Sl | 10 Gl | 1\ Gl | Prob | Fstat | MSE | RSS | <kl
137A8 8020 BERYYA SN VA B R VZX 28 S WAV BT 71 S ERVAPN T IR Y2 12 J!
WAVEY [ AY408 | 4/ssae | VAV [ WA |00 | ARV | ey
FAAFRS | OYAROT | AAWA | /RVEY | 5 | /0 F | ASANY | s

J-“J};«S‘-““‘é‘iicé‘

bsosy s /tA N Ll Jol wleT dbl sl e )3 oddplot 5,57 » & 4 55 b

Y Jsdr) 3,8 o S1 5 G/VIA— /s AFD) 05L 5 shao ;5 A0 Oliebs!

Je Sly Jof 4l 3597 ».¥ Joo>
N e ST

/2 AFD R AN Th-1

SR el fae

255 Slslas 6ol e b gkl de o L PSTRUM 5,575 ) shues

Wl sgd 090 3T oyl @am 5 by i Slolid J&tus jime gl addy o g 551 0
Jbe 5,57 5l Jool ol odinsilts A Jad 555 o0 5,87 p &kt d> ¢S L Juke
o 5 bl VAPV-Y NS o505 55 ool dmu 5l 55 gla 58 (6l s kL
5 (&l 5SS S Sl Olen) Sl o S G e b DLl
Lo )3 MY 51 aS ay 3287 ol s (galamdl wiy oS Sloj 358 oo b (golal Ls,
A5l SIS Sl sl SR o e s Gl Al s

\/\9\"M\fndiij}i;‘dliL;lq-ctgauﬁ\ﬁjﬂ\}\mjsi{a_;\5‘4{456\45;4.3


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

100 (] ..D8 (sl ygis” 38 Gl Ay § 5388951 Sk Sl o LI

Sl Aoy 6K el )3 MY (ealiaml iy Sl do 1 ey bl e Sl Aoy
Gl siS 55wl ESUSIST 6L sl doys N EalS o (golatl Ls
D (IR0

PSTR Juw 3387 ol AJgus

Golsgme | oleT e o
AR Vg | fYy | Lngdp(-1)
e \IAR Ay | d.ngdp O
J/AYF =YY | =y | dlingdp 1
e SN | RV | Taw s e
e VOFA/N F o LT

s Sl e
EF“_- = _33474 + 04201LnG_1t + 1163D LnGit + git
EF,; = —3.3474 + 0.4201LnG_,, — 0.16D.LnG;, + &;

Ll canu 555 (oMl (o) 5287 1 3 45 dewny a2 ol @ Ol5 oo 0l ol

Sy ey Ol gea SIS Gl Sl 5wl Jls el A5 oy b e
Wl ol e s Jla! GU odasOLES 53 Y Hlsgad 5515 5 g G jlaes o 55
b oglr s @olasl Wiy o e b LU cediplsl 03T 4 a5 byl

8 o 1A b 3y n e S lamms 55 ) el Ol e 4 65 45T


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

4 5l 4 o lad [ SLadl (8 3be Joho Hladiod ol [ 141

03
0.2
0.1

©18883388588§883333333517
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

-1.1
-1.2
-1.3

JEG piie Jilio 5o (GALaBl wly Lo yo ¥ Hloges

S 5 4
O 03 S s B0 Ol 5 (oolaBl Al o LU pu) p 4 ol Rash
5529 O3l sbaieas Cul aitls 5 VAPN-YNF Slajojs 5o oDl )5S Cuia
Sladis 0sa3T 5 Gles 6w sladde 31 (sols po g b Il piie 53 pl o BLS |
LU, ol e O o by 5287 5SS 1 () R SR Y SERC SR
-wJ_i‘uﬂ,u,,,;ww&b,;@b;ﬁ,sa)bon\ow@u.uw,ﬁ
Al ) 4S5 5 an e e (sla) 5557 )3 g5 )8 KNS 0 Ll o s
=5 Jle Gl ils S akaigs LU ol by piS e (sl 5 28 8 3
A5 e Bl aS 5405 0T 51 0La Ol sl 53 a8 cAaoeals 5 Jds 5,557 5
OJM,U;M\NJ&.‘z4{atﬂ&jy;\égégubuja\ﬂ&uuauu
dalgt ok e 93 ) BLLI LY VeOVF 5 NS OAPF &l Jsls Lallsl udy
I o 8 Sy Al b A5 3 Y OAPF e b &S gl S e 1S
G &l A 55 55 201530 N Ve OVE B OASF aials )3 558 0 S50 55T gL sl
AaT s Sl e Lol s dal o o Slaen o 55 5 SSS5 0551 (5L (sl L3 ials

U.GJ\:-L@j&\f‘)ob;ml&mbwjbd‘JaU)‘o)L’ja.—b‘j@\'a\? 45‘,«0


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

1o¥ (] ..D8 (sl y0is” 38 (soladl iy § 5388951 Sk Sl o LI

Gl s 53 KT o gdle La ) 3287 51 w3 ¢ 35S (a5 ESSS
L:QLA.’.':-\A_{A_:S}:LQYL:CJLMJ:&cbﬁy&d&%)@uqﬁégj
Al Sud o)lgs Gy jlases oy B8 058 0 Jol 6 S 4 Casliae Hlid
)ud)u\.’.’&‘éw‘w»b-)b»\ibo;s:,.«%)j)ws.\)bQT)‘QL&J&LLJ‘C_,.&‘J
o A e Sodatihy s el 33,8 (gnlasl Sdaol oS Ay o L 031151 i
S M‘? o.l.;nTL;LAJ_.«; Lg‘_)" C..w.i).la.?u

OLas LU rdle JUas gladibe 3l eslizal b o8 405 3 03037 555 (69
Gl 5 goluaml Uiy o Sl e oSO L ot b Lol b, 587 opl w43 oS 5ls
) olal gladiy 534S 5y gl S Loyl cpl ool a2ils 305 G545 L
A 5 SIS L Sl B e s Gl 5 e s AF
A5 s Ll g s MY (YL (olal (glad i) 53 9355 o G j Lo
o 5 2alS gyl 5 SIS L sl o talS o sl el
4:-'.4‘,9 OJ_‘.SJ.:{E‘ WSl u_l‘)b oJ_aTC,-wJA_l @L’b U'.'.lJ"LJ A .—\A‘? C,.«..L).b.?u
DT s 4l ol 55 s Slalllas 1 gk 3 S ol Sy S daons

3 s COYM) oloal 5 (315 COFAP) Jrolsl o 5 0Ly aalllan b bl pon ol andllan gyl ol Sladllas 55 Jlie 515 )
5 Obelnd e C0¥AQ) Ly 5 ockin C(ITAR) 0180 5 oY 50 COYAR) (5283 5 3 (oaakr COFAA) OIS0 5 (63 50 (VTAA) (s ,Le
5 &l FR9) OLSn 5 LST5LL OYAF) LUT 5 cilames <(IYAY) 5o 5 6 ilan ((1F4Y) 05 LK0n 5 15T 40 c(VY40) s
ils il anlllas g5 b il e 1) 5 Solalllas 015 (o 55 (ol Slalllas 3l 0 sde L o (1749) O, 8n
(Panayotou, 1993; Selden and Song, 1994; Canas et al., 2003; Kahuthu, 2006; Jalil and Mahmud, 2009;
Fodha and Zaghdoud, 2010; Iwata et al., 2010; Leitao, 2010; Nasir and Rehman, 2011; Saboori et al.,
2012; Shahbaz et al., 2013; Tiwari et al., 2013; Apergis and Ozturk, 2015; Lau et al., 2014; Lopez-

Menendez et al., 2014; Shahbaz et al., 2014; Balaguer and Cantavella, 2016; Li et al., 2016a; Jebli et al.,
2016; Wang et al., 2016; Ahmad et al., 2017; Solarin et al., 2017; Moutinho et al., 2017; Luo et al., 2017).


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

4 5l 1 o ke /5Ll (83l Joho Hladiod doliaas [ 1A

ah g mbo
AmirTeymouri, S. And Khalilian, p. (2009) A Studgf Economic
Growth and CO2 Emissions in OPEC Member States: Béautiful
Limited Approach to the Environment of KuznetEnvironmental
Sciences7(1), 172-161. (in Persian)
Ansari, M. A. and Haider, S. and Khan N.A (202Bpvironmental
Kuznets curve revisited: An analysis using ecolalgiand material
footprint, Ecological Indicators115, 106416.
Antle, J. and G. Heidebrink., 1995. Environment dbevelopment:
Theory and International Evidence, Economic Dewalept and Cultural
Change, 43, 603-25.
Anvari, A., and Bagheri, S., and Salah Manesh, 2017). Kuznets
Environmental Curve Test in Iran and OPEC MembateSt Application
of GMM, Ecology 43(2), 327-317. (in Persian)
Arabmazar A. A. and Sedaghat-Parast A. (2010). itafpbn of
Environmental Kuznets Curve in Municipal Solid Wastf Tehran.
QJER 10 (2). (in Persian)
Aydina, C. and O. Esenb and R. Aydinc (2019). Is #rological
footprint related to the Kuznets curve a real psscer rationalizing the
ecological consequences of the affluence? Evidefromm PSTR
approach, Ecological Indicators 98, 543-555.
Bahrami, J. and Khiabani, N. and Ghazi, M. (2003usality between
Pollution Emissions and Economic Growth (The Cals®ib Exporting
Countries)lranian Energy Economic¢d.(2), 33-57.. (in Persian)
Barghi oskoei, M. M. (2008). The Impact of Traddésnalization on the
Greenhouse Gases (CO2Emission) in EB@urnal of Economic
Research (Tahghighat- E- Eghtesadi3(1), 1-21. (in Persian)
Behboodi, D., Foroozi, L., and Sojudi, S. (2009)yiEonmental Kuznets
Estimation in Oil-Exporting Countries: With Emphasion Iran,
Proceedings of the FueEnergy and Environment Conferencéune
2008, Research Institute of Materials and Energy4®.(in Persian)
Cheal ryu, H. 2005. Modeling the per Capita EcatabiFootprint for
Dallas County, Texas: Examining Demographic, Envinental Value,
Land-Use, and Spatial. M&S. Dissertation. Universit Texas.
Daliri h. and Mehregan N. (2017). Measuring Susthie Development
in the Provinces of Iran by Using the Ecologicabfpwint. Journal of
Economy and Regional Developmet8(11), 1-47.
https://doi.org/10.22067/erd.v23i11.53742. (in Rars
Eslamloueyan, K. and Harati, j. and OstadzadiA.(2013). Dynamic
Relationship between Output and Pollution in a GhoModel: Testing


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

\

A0 D8 (sl el 33 (soladl wdy 9 =3 398g5 T (S (Sl oy LIS

Environmental Kuznets Curve for Iraimanian Energy Economi¢c2(7),
171-197. (in Persian)

Fallahi, F., and Asgharpour, H., and Behboodi,dngd Pournazemi, S.,
(2012). Environmental Kuznets Curve Test in Irarngd.STR Method,
Quarterly Journal of Energy Economics Studi¥sar 9, No. 32, 93-73.
(in Persian)

Grossman, G. E. and A. B. Krueger. 1995. Economavth and the
environment, Quarterly Journal of Economics, CX g53-377.

Hansen, B.E., 1999. Threshold effects in non-dyngmanels: estimation,
testing and inference. J. Econometrics 93, 345-368.

Hosininasab, A. and Paykari, S. (2013). Investoggatf the Relationship
between Economic Growth, Trade Openness and Emaiotal
Pollution: A Review of Selected Countries in theddle Eastlranian
Energy Economic2(6), 183-207. (in Persian)

Kazerouni A, Asgharpour H, Aghamohamadi A, Zokakinaari E.
(2019). Corruption and the Environmental Kuznetsv€un Developed
and Developing Countriegemr. 10 (37),7-38. (in Persian)
khoshakhlagh R, Dalali Isfahani R, Yarmohammadian (R012).
Analyzing the Environmental Kuznets Curve Based ldausehold
Decision Making Process about Environmental Qualigmr, 2 (6), 85-
104. (in Persian)

Liu, J. and Qu, J. and Zhao, K. (2019). Is Chida'gelopment conforms
to the Environmental Kuznets Curve hypothesis d&edpollution haven
hypothesis?]Journal of Cleaner Productiqr?34, 787-796.

Mehrara M. and Amiri H. and Hasani M. (2012). Enefgpnsumption
and Income: An International Panel Smooth TransitModel of the
Kuznets CurveQuarterly Journal of Economic Research and Pol2y
(62) :171-194. (in Persian)

Mir Shajaeian Hosseini, H., and Rahbar, F. (2081)dy of the Kuznets
Environmental Space Curve in Asian Countries (Casaly: Carbon
Dioxide Gas and Dependent Particleggology 37(58), 14-1. (in
Persian)

Moghaddasi, R., and Rahimi, R. (1389). Investigatine Relationship
between Air Pollution and Economic Growth in SedelcProvinces of
Iran Application of Kuznets Environmental Cur¥@nancial Economics
4(11), 193-19. (in Persian)

Mohammad, T., Aghaee Safi Abadi, S. (2015). Evabmat of
Environmental Kuznets curve for and water air pgalu in selected
developing countrie€€conomics Research5(56), 43-74. (in Persian)
Molaei, M., and Kavousi Kalashmi, M., and Rafigd. (2010).
Investigating the relationship between per capitzoine and per capita



http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

14 5l 4 o led /LBl (8 ibe Joho ilaudod dobidad [ 11+

carbon dioxide emissions and the existence of tke@mental Kuznets
curve of carbon dioxide in Irafgnvironmental Science$(1), 216-205.
(in Persian)

Molaei, M., Basharat, E. (2015). Investigating Relsship between
Gross Domestic Product and Ecological FootprinaasEnvironmental
Degradation Indexlournal of Economic Research (Tahghighat- E-
Eghtesadi)50(4), 1017-1033. doi: 10.22059/jte.2015.56156 P@rsian)
Mosannen Mozafari, M., Sabuhi2, M. (2013). Enviremal Kuznets
Curve Determination Using Simultaneous Equationte3ys A case study
of Iran.Journal of Environmental Science and Technolddy3), 75-80.
(in Persian).

Motaghi S. (2018) Comparative Analysis of Kuznetgpbthesis in
Selected Developing Countries (Emphasis on Devedmprindicators).
jemr. 8 (30). 221-245. (in Persian)

Nasrollahi, Z., and Ghaffari, M. (2010). EconomieJv@lopment and
Environmental Pollution in the Member States of kyoto Treaty and
the South-West Asian Countries (with emphasis oe #uznets
environmental curve)Macroeconomics Journal9(2), 126-105. (in
Persian)

Pajooyan J, Moradhasel N. ( 2008). Assessing thetior between
economic growth and air pollution. Sustainable Groand Development
Research (Economic Research) QJER, 7 (4), 14liflBefsian)
Pourkazimi, M. H. and Ebrahimi. A. (2008). ExamigiEnvironmental
Kuznets Curve in Middle EASTranian Journal of Economic research
10(34), 57-71. (in Persian)

Rees W.E. 1992. Ecological footprints and appraéedacarrying
capacity: what urban economics leaves out, Enviemtmand
Urbanization 4(2), 121-130.

Sadeghi, K. and Akbari, K. and Mamipour, S. (2014).Study of
Kuznets Relationship in Selected Islamic Count&egphasizing on the
Environmental Efficiency Using DEA Methottanian Energy
Economics1(2), 127-148. (in Persian)

Salimifar, M., and DehnaviJ. (2010). The Comparisof the
Environmental Kuznets Curve in Developing and OECBuntries: A
Panel Data Analysi&inancial Monetary Economic46(29).
https://doi.org/10.22067/pm.v16i29.27200, (in Parki

Samadi, S. and Yarmohamadian, N. (2013). EstimaEngironmental
Kuznets Curve Using Fractional Co-integration MethHoanian Energy
Economics2(5), 129-152. (in Persian)


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

111 0] ..D8 (sl ygis” 38 (goladl iy § 5388951 Sk Sl o LI

Sarkodie, S. A. and Strezov. V. (2019). A review Bnvironmental
Kuznets Curve hypothesis using bibliometric andarsetalysis Science
of The Total Environmen649, 128-145

Tarazkar, M., Ghorbanian, E., Bakhshoodeh, M. (20The Effect of
Economic Growth on Environmental Sustainabilitylian: Application
of Ecological FootprintJournal of Environmental and Natural Resource
Economics2(3), 51-70. doi: 10.22054/eenr.2017.9067. (irsiae)

Uddin, g. a. and Alam, k. and Gow, j. 2016. Doeslagical footprint

impede economic growth? an empirical analysis based the

environmental kuznets curve hypothesis, austr&@momic papers, vo;.
55. issue 3, 1-16.

Vaseghi, E., Esmaeili, A. (2010). Investigationtbe Determinant of
CO2 Emission in Iran (Using Environmental Kuznetssve).Journal of

Environmental Studie85(52), 99-110¢in Persian)

Wackernagel, M. 1994, ecological footprint and appiated carrying
capacity: a tool for planning toward sustainabjlilythesis submitted in
partial fulfillment of the requirements for the deg of doctor of
philophy, university of British Colombia.

Wackernagel, M. and Rees, W. 1996. Our ecologmatpfrint: reducing
human impact on the earth. Gabriola Island, Canad&v Society

Publishers.


http://dx.doi.org/10.29252/jemr.10.39.81
https://dor.isc.ac/dor/20.1001.1.22286454.1399.10.39.6.3
https://system.khu.ac.ir/jemr/article-1-1944-fa.html

[ Downloaded from system.khu.ac.ir on 2026-07-01 ]

[ DOR: 20.1001.1.22286454.1399.10.39.6.3 ]

[ DOI: 10.29252/jemr.10.39.81 |

Relationship between Ecological Footprint and Econaic
Growth in D8 Countries: Testing the Kuznets Envirormental
Hypothesis Using PSTR Model

Hassan Dalirit

Received:2019/11/13  Accepted: 2020/04/6

Abstract

This study examines the Kuznets environmental cameng D8 countries
in the period 1961-2016. The Kuznets environmentalve shows the
reversed U-shaped relationship between economic wthro and

environmental degradation. In this paper, two ma#shof time series
estimation and smooth panel transition estimatie@rewused to test the
hypothesis of this relationship. Also, the ecolagiootprint index was used
as an indicator of environmental degradation. Tihee tseries estimation
results show that there is a nonlinear relationghigll D8 countries but the
classical Kuznets hypothesis was confirmed onlyMialaysia, Egypt and
Turkey and in other countries the relationship wasinverted U. In Iran,
the relationship between GDP per capita and the gagita ecological
footprint is N-shaped, and at the GDP levels of @8b&nd $10514, the
relationship between the two variables will chan@n the other hand,
testing of the Kuznets hypothesis by using panaamtransition models
showed that there was a nonlinear relationship &etwGDP and ecological
footprint in D8 countries with a threshold. Therasna direct relationship
between ecological footprint and GDP per capita rwheonomic growth
below 8.3 percent and reverse relationship whenauo growth above 8.3
percent.
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