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Abstract

Introduction

The rapid pace of urbanization, depletion of environmental resources, and growing
ecological concerns in developing countries have made sustainable urban
development a crucial challenge. Urbanization, while essential for economic
progress, can intensify environmental pressures unless managed in parallel with
green development policies. This study investigates the effects of urbanization on
the ecological footprint in 35 developing countries over the period 1990-2023. By
applying the Panel Smooth Transition Regression (PSTR) model, the nonlinear
and threshold-based relationship between urbanization and environmental
degradation is analyzed. The findings indicate that, at the early stages of
urbanization, the ecological footprint increases with a significant coefficient of
1.33. However, once the urban population surpasses the threshold of 50 million,
the effect reverses, suggesting that urban maturity and better infrastructure may
reduce ecological pressures. Additionally, GDP growth is positively associated
with the ecological footprint (coefficient = 3.29), indicating increased
consumption and emissions in the growth process. Trade openness demonstrates a
slight negative impact (coefficient = —0.01), while the share of renewable energy
significantly reduces the ecological footprint (coefficient = —0.67), highlighting its
role in environmental protection. The interaction term between GDP and
urbanization also reveals a negative coefficient, implying that integrated policies
combining economic growth with urban environmental planning can effectively
mitigate ecological degradation.
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Introduction

With the urban population growing from 30% in 1950 to more than 55% in
2018—and projected to reach 68% by 2050—developing countries face mounting
pressure on their ecosystems due to unplanned urban expansion. Urbanization
affects ecological footprints through increased resource use, carbon emissions, and
land-use change. Managing these dynamics requires understanding the complex
and nonlinear relationship between urbanization and environmental sustainability.
This study contributes to the literature by evaluating the ecological impact of
urban expansion while accounting for economic, trade, and energy factors. By
examining the threshold dynamics of urbanization, we aim to identify when and
how urban growth transitions from being environmentally detrimental to
potentially beneficial.

Methods and Materials

The empirical analysis uses data from 35 developing countries between 1990 and
2023. The ecological footprint is measured as the dependent variable, while
explanatory variables include urbanization, GDP per capita, trade openness,
renewable energy share, and an interaction term between GDP and urbanization.
The Panel Smooth Transition Regression (PSTR) model is employed to capture
nonlinear effects and transition dynamics. This model allows for smooth
transitions between regimes, reflecting how the impact of urbanization varies at
different levels of development and infrastructure.

Results and Discussion

The PSTR analysis confirms a nonlinear relationship between urbanization and
the ecological footprint. In countries with an urban population below the 50-
million threshold, increased urbanization intensifies environmental stress.
However, beyond the threshold, urbanization contributes to ecological
improvement, likely due to better infrastructure, planning, and technological
adoption. GDP growth is consistently linked with higher ecological pressure,
while trade openness slightly mitigates environmental impacts. Most notably,
the use of renewable energy shows a robust negative effect on the ecological
footprint, emphasizing the importance of energy transition strategies. The
negative coefficient on the GDP-urbanization interaction term indicates that
combining economic growth with sustainable urban planning can counterbalance
environmental degradation.

Conclusion

The results of this study highlight the dual role of urbanization in developing
countries. Urban growth initially increases ecological pressure, but after reaching
a threshold, it can lead to environmental improvements. Thus, promoting compact
cities, investing in green infrastructure, and increasing the share of renewable
energy are essential for sustainable urban development. Policymakers must
consider the complex interactions among economic growth, urbanization, and
environmental sustainability. Integrated strategies that align urban expansion with
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environmental protection can help developing countries move toward a greener
future and reduce their ecological footprint.

Keywords: Developing countries, Ecological footprint, PSTR model,
Urbanization

JEL Classification: Q56 , R11, C22



VEF/NV/YB 13l 55 e st

By

Sy

AAEA /R AR

ASSN YOFA-FVAN

elSSN: YOFA-FAFX

———ﬁ@b}%}hﬁa&uw—
AN Oleae N EY jﬁh» Aoyl & Jlu

Jiee.atu.ac.ir
DOI: http://dx.doi.org/10.22054/EENR.2025.84298.204

SLgas” )3 (L3I by 2 (e yeh SIFT (e
Mo JESI Gomw 55 (G851 tdrwgd > 50

Ol O O oKy ¢ ks = slasbl ey ) éﬁml C3pomalyy g
Ol g cwde Sy 3 c@ng‘uwm:slé,«ﬁdﬁml &) $) e
Ol 0l OLg o&ils Olgr Slllas 0uSils )L,,.isl.al *315 J gy Ol
oSy

53 oS ol 2B canm g b 3 sla)saST s soble gladiyy I (S Olgea ki el
25 SIS by » it S e BAa b s ol S o Wl e ) Ol
s bl o7 Col ous osliul (PSTR) Ll v.i)hﬁ Jl Q}:.w)?) Jbe 3l ela e Ol (glailenT
)J&xﬁsb‘}omgjdﬁGiu.JJ_’TGAﬁ‘}‘)WﬁdMC}bJ}MMQ)mAQ‘;‘
QW bﬁ@ﬁaé‘}}!;‘ 6\.:1.3) J&Km_ga-\,& u,v}i:u;‘ Lﬁ‘ c(jb Q}#ﬁ')w
é},‘;\ Gy oY) edals JI gyl O5g 5L 9 (F/YQ) il 1 sy el Al g
Goblae Hsba /8V v oo b pdiiday slas Sl & el a8 sl Ol laasly L Llazils
s pRlll g g e el e it Sl ssd e el Hlid talS Cel,
1y S35 s gy il o s Lo (Sla b U (63l 5 35 5" ol 0T S
6&65}‘}\]}6;5‘)«)@1&%43LL~T}|)}¢GQ)}¢):4§AL§@A:§‘U@UJ‘.J&.()L@.A

25 b a5 Jbe 53 Glay 528 53 (asen s 5 AL S sm &1 ) dna 5 s Ol 5 0 ST

sla, i85 (PSTR) ke Jlaz| Ogmes S5 658 (59551 by (o g lae sl gads
axw g J= o

Q56, R11, C22 :JEL guuaib

e.rasoulinezhad@ut.ac.ir :J sus s iy 5 —


https://orcid.org/0009-0001-3144-8102
https://orcid.org/0009-0005-1585-6439
https://orcid.org/0000-0002-7726-1757

VEV | O1)Kan 5 63 3058 | oo ttrw 55 Il 33 by 558 33 (K581 by s g D ST g g

VRIS
(o) Bmen 5 ool (elal Glac) o 5 st AT B Ol e e (i e
2ol s wnms s el 058 L L Spae 5 My S
o) e 3505 (YVY OLan 5 520) Sl 03 S 55 g 5 e S8 s S
5 e e Sl S alh 358 o ST (S5 I5S1 Gboy Lesls ys s
&S o (5,5 o5l porims S oty 5o 1y Ol ekl ol Sk
Slp palsr Ao o OLE SIS by e St 084F (ay 5 L ST
g or o8 a5k Ol ) 518 e ar B (Sj s pglts

Loy ¥ Ol 6 h Comer e (Y IA) e Jlo OLeSL Sl ol
Lo 3 FA 4 Y0 U gl oo g i 9 adewy YOVA 53 o )3 00 4 VA0 Jle o
G150, o ge carm g dl= 5 (Gla)5EST 53 e ga OLLE L)l il S5
5 S 351 e 1B (S 52 03 28 i b mle I Aol
Jlasl dias o OLiS 3 g2 se Slaaalllas Lol ol Jaeelw ) o ST Wi
Rt o8l S SaeS e o Sl S (S 4 et slacll Sl (3L o S
Sl 5 ke sladely i 3T 5 LT 3 0590 6,88 oS sla Sl 5 o
VF ¥ (L gtams) Sl a28ls of jam 4 (5, Kk

Aoy 0 31 i Sl (STl (Y0¥ 0) arn 55 5 (63lal () Olejlu (slas 5T
dal g g9y anw g Jl )3 Gls) 58S 53 (ol 0 le U Ol (6,80 Comer 1B
Sl 5 s G lo s 53 I ale w5508 b Lol &5 Sl 528 65l
5ol Sler s Y10 B84 cladle o W 5T L5 cised gl il e STL
Bl Il 5 Osde Al 0,8l 648 Comer 5 88 JSG s g8 Al
S el 555 Ll el 03,57 Ly (glosb (g3luamsl (Glacus b ey opl ax ST .ol
1P 5 (gnm Dlodst 3 5uaS g b (ol S (6,8 IS 4 (5 0 LS
sl oalsil b S5 T

ol Jde O ja iy e 5 (IPAT) ' SulasT 6 b ol
5oy e Comar S| 0 S5 ST Sss S Aese by <(STIRPAT)

1. Impact Population Affluence Technology
2. Stochastic Impacts Regression Population Affluence Technology



VEY ol [ Ve bl | F o] anb plis 5 o Jaoms slasdl aslibiad | 1 SA

3,08 o 1 SOSHST Gl poadlie 4w a0, I i ed Sl (o)l
S R R P P} g
03 &S das o Ol eoeCw) DS Somie 4wd b ocopl 09580 L Llewy -
ST &S5 1550 51 o ol b oo B3] S5 Lo 2 525 canan 5 0 5T o1 e
Sboy $lp &S ol (S ddor dalgd LS Iy falS Wlg e ailsle b geT s
Sl 4 Sloj epsa tddl glalnT 5 s 8 WIg s s ol ( SS5ISST
Y OLes 5 JE) K58 s Glacs gu o Kol Slobline sba b dow
Wle &Sy gl 4 SME Sy 0GRS ) Gokes sy et
VP O 5 dams o VP Y (g o3b) Siles ST ASTT 5,dn 5 ool (gl o=
Sy osar JE s Jor ni g 5 (GBI 22 ol p 556385 bl OT LS 5o
5925 b Ly o sled a4 e 5 (6551 o eae Sl 1 2ulS (gl oSe sl 93
i 3 Sleslsle lasyllbuel Cins 5 led Glacs e S Gl oyl
SIS Gbsy A oy e Gl (Al Olomes ane g = 3 sla) S

la gl
036 g &Gl tblanl e 6 53 8l b ane 5 e 5 slay 5587 Ol ol s
Sbdg b Ss om 55 Ll s Sl 4 o Sl 5 (s3Ladl enny
oslazul (ol o o 53 Az ghagy asl Osd i e ) AU dasel
L5 o S SIghs 5 ok bty B i pdddes a5l wliied g
S 35 5 SIT U (b S g 4 (Sols A 53 age B
(o ol Gisw (VP O 5 a5 P Y (g ab) A8l 6 g8 S5
5 eelan) sl ams Ol gd bl b ek
cpal 3,55 Gk S Sl eh Cunde 53 s Sl Sl S e
o 4 S a5 bl BT 0kl S (AU aalan s e slakely
Sgh ol per ML dnn 5
Sl G a5 O L U5 1 olae (S5 ST b3
Ay s YL s s a dna g 5o slay 5SS ok 53 el
S5 50 3 U Btas [0 ol (VYY) O 5 ) Sl ils (6, Sk



\Fﬂld‘)&oﬁj&}}wl...:W}Jdl’))éh)}w{))éj}]};‘6\)))}”;@,&0\)5‘@0))!

G 5 b slass sl O e el g BB (b w5l w s
Sl w4 gl (TN OLSes 5 JB) Cl  Jaseans ) sla S 4T
SIS ol g 5wl ana g 5 slay 5287 55 (K5I by p i el
5 Wl men S o e et 5L ol RIBI 5s e
Sl SS5581 Glsy ialS ki gl 5 AU e DI 2alS gl sl
(N O 5 o) das e
Jl 53 slaysaS 3 eolasl DIk 5 Comer L, GBS oL
s A8 G050 S S s TR s ae S ol 4 a5 ane
25 OXE i L) 3 (AU (e § DI o gy SRR opl Ol
Gladels 2alS gl olaslgiy € 5 Yo B VA4 Slej ojl b sy ,iS ol

SR Ay Y
S o b ) e 4 5 e G 53 (11 0L 5 Ligtess
CAVSe Sljoysn (b olpl 5o K505 by 5 Il dmu s cgolasl diy (Ods
S ol 03l Ol NARDL o 16 e 3 eslinal b Gy ol .ilacstls o VP
23 SIS by Jb a5 0 Sl e 5 e slacSea G
Sledle e 53 .8l i O ke b s e ol Sl g Sl 5 s OLSS el
daly 5 o035 QLS (KSIST b, olasl A, e s S slaeS sl
Sy pbslas 5 Cis Hsba Jb anw g &5 sl Ol b e dle 4yl e s
Sl 4 e Jbdney Lesla LRIl &S g sba (il SIS 5T S5 0ST
Bab e SSPSTbs il e ss 5 cadslslse 5 (555 3 an

Sbsy z S Jelse Jow 4 Gladdlae 53 (VF00) 0L 5 b Loyl
Alazstls YOI B VAAY Slejogs o Loyl 5 LT Coue glay 58 55 K54S
5 DdeolisS LUl my 4 28 5ka g Bl gy S eslimel b tass ol
(3 e (s Al W5l ol e b (S5 AST ls,y ey
A &5 ‘6j;|q,mS;\;Qw@u.&lsﬁguw;,;ﬂ@gogﬁ;l{@,;

o s ks Lo S35 s, b St 5 4 s Lallsl 4 5 L



VEY Sl | Ve oyl | F b | ned s 5 Camy Jaoms 3Ll anlibiad | VY

SIS b b e Al Jols eIl a5 e ss Ol 5 Sl 35 5L &S
Al

(G5 e golaml Wiy O alie idss 53 (149) 0L Ses 5,875 b
,uom@u..w;wu\,U.Qj,};\L;g;)ﬁwteawm\ﬂ,ﬁ;gg,u
b3y 5 6ol (Ll Ol 5 e dlasly s b b 5 (K5 IS Gbsy o oS
Sy SRIRl 4 G5 e (Rl e 1 3 it daly (K54S
5 @basl iy o SN DLyl ediasolas G ol 398 0 e (SS545S
Dl wileny gl ailate 53 s 5 Lae o B

Loy 5 SIS L Sl o ks daly ) s 53 (1FA4) (6 s
b p Gz pl PSTAR Jke 3l oslizal b .ol 4513 , D8 (slay 5287 5 (g3l
313 0L s Tl 03,5 U500 YV BVAPY 55 (1 1y 55 amaco
2l 58S (J o odd Lol D55 and B 4S5 g s (Sl HiS A jo &S
A5 daly 55 0lnl 53 Sl o355 g5l U IS 4 Lyl s 8 ol sla, 528
el NS w5 S350 58T1 6L sl 5 @il 15 It

G YVF B VAVY ladle s Ol gl laalas 53 (W¥44) 01,0 5 (g jn
Sl dle o 28 5 5L drn 5 (551 e 5 e ST 15T s
(GMM) 3, ¢ ans oy 58 Joke 1 oslital b Guios ol lilasstls  (golal Ady 53
Lo ol Jelin 5 25507 Lok & e 55 poe s 4 010 s Gldl e o S0l 0L
iy (momen 3sh olaBl Wiy Bl Coge Sl il (e b
ol 03 5SS ST 5 6551 o e LialS 4y (5551 oialS slags,sld

GUs) p Sl dnmy 5 i ed 5D adlas s (YHYE) 0L Kas 5 iy e
YOOA B 144s glaesls i eslizul L OECD & 5 OECD s, 5iS 55 SS5458T
5, Lildl ann 5 (s ls 5 s Gallsl ol 5 (ki o 68 o 5 ST (s
GlaysiST 5s das e Olis aasl el e Sgline 5458 095 53 43 SGSHST
smee s HDI Lol cdas o ol 53l 1y (S50 58T sbsy As, GDP 5 i e COECD
5 Cuie I HDI 5 GDP OECD- & (sla, 528 )3 ¢ blis 53 tiyls i 1 Old

1. Sarvar et al



WA | 18 5 63 3058 | oo tarw 55 Il 33 by 558 33 (K581 b3y i g D1 g

53 5557 (ol Sl 4 gl ol ezl giie 1 O ot 5 kS g
Sl o )lal Jase jLid g kS gd s il

LS LSl i ed OIS Ol Usgt tasn s (VoY) ek 5 oKl
ol o3 lasls oS Sl it gt ST e 4 g wellle o
S o pan (S Camaz Ay G ,b 5l i el &S Sl odd ol OLAS tags,
ol eommmen g e S LN Rl 4 e oolasl )y gl Dk s ol
JE s o 5 Lol le dile (6,48 Caltbes gla b S Sl 03,8 AST tags
2 5Pl Span S Gl el g A e Wl el Dk s bl 2
S 55 s 2B dOlatle 5 JEs Jom 55 o34 oS ed ol (sla i
05 ol Sl ks 5 glallE

93 e s e ladaly" Olgie L s g dlie s (Y2¥)) "0l 55550
2 et s Sls ) 4 "Gt Gl anns L0 laslas
S 1) 0S5 Sl mal g o315 OLE ) ol a3 5 (545 ST Ly
GL'.A 4 dgdoes w tws g lga uf.s)ﬁ 5 ol el ) sacanT 5 20 53
55 olel 5 oolamdl ¢ il OMSie il 1 Eol bags I 1b cpl o ls Sl 5 ks
03 el Sle @ a g Soenl Ry nl e 5 opl @ 058 o el )
S8 4 Ll 5 ah Gl & A8 e olgity 5 3l ASTT (5 eb sl b
s 8 55 pdiT mal S S

(ool Ol ,uis 9 ba gl Ol o Sl 3 5 ui?)b’f)b (YY) oL, SKas 5 s,
05,8 ASTT LIl (sla g sboul 53 Jaswelan ) Glacala 5 S0 Sl oS i
s 5 h 3o By o drw g S Hlazl alS Wil sl 5 LOT .l
SLOl L odblie @l gladeely Olsea 1 LOT 5 amils 45Tl
3 G SIS S das e O Grash ol @l Ailes S ke (e
IS - P J R PO PR 515 SOVt P py g S CIUNTS P NGO

Ams il

1. Wang & Fang
2. Hoover et al
3. Revi



VEF 5l Ve oyl | F Jl| (ank s 5 o) Jaows slasdl aslilad | VY

0T aS ol ol gy 5 smsgitn S)31 8 Shls e dim 5 Sl iags
S Bdee & @208 Slalllas el O SOT o 255l oo plato Cpadiy Slalllae
ol aomns ) sl pite i b S6 ) lp olsen b s gladute
aal; (PSTR) iy e JUst g $5 it 51 5,50, b allan pl ciles S
305 o) S oo o 1) (SU5HST s 5 st s Ole lalnT 5 s 2
213 1 (et e Calibee =g 55wl e S8, u sl e oluld Ol
Sadde 53 & o 55 50 635l OLLad |y I8 31 53 Cgr i Bl Ll 5 oo 5 03,5
WS 25 BB

Sl O g ol el 516w o ety Slallae I (6l OO K5 (g |
o) 0 ediles S aslil Jamac 5 > Sles oyl Olgisa &35 S pan b S
DLl 588 5l 5 maler (gles 48 ol 0k 5 0,4 (S5 Gbay el I s
3 SRS oS S A el sla e 3,5 ¢nl 2 Oa ) as 0 S (b e
(ol 035 5k S o 5 i S5 e A (g I3 SRl A
25 @l (o 5 S Gl )l 030> Juke 4 (5 8L S s 5 S 5 et
03,5 @l an s b 53 Glay5iST Lol > el 5 oL LSO )
A LSl W5 e a5 (6,85 (SIS Lol (61 0554

laesls 5 gl 2, ¥
Sl siS 53 asmacin ) s Shes p (i el trns ST s p Oula b aalllas |
Slaesls 5035 VoY 5144 Jlu jl anlllae Slej o3 ol 0k plonil anw 5 b
SIS by pasle Jols esls ol bilas § 15 eslizal 3550 03L ol 53 4YLs
e Olgeny il eh Gasls 5 Jaselan) s Slee KLl Olses (EF)
5 (GFN) Sler sbsy Kb 51 (SS5551 bs) & b e slaosls .ol (glalenT
wﬂc‘q Slex <SSLSIH(GDP) Jsls Lallib W g 5 i gd a0 by e Sledb
Ml 3T 51 55 (REP) pdidiaos ol s a0 by e glaesls . Llodds
Hlodd 1 Sl (IEA) &5 5

o o3lial (PSTR) e S5 JUst odle i Jir Joke 1 clmosls o 51
125 el bt omntns 55 St 2 i e ST L5511 Jole (ol ool



WY | 31)Ken 5 63 3058 | oo tarw 55 Il 33 by 528 33 (K581 b3y i g D31 g

S s onl ST o 1y Calisee Srs n JET Sl gen 5 o e SIS L5 e
2l ) e Calibee gl 55 e S 5 Sles Sl glelis OB
S p ST e oy Dbl 5385 o 4 5 S e

Gl 0dd 031> dnwy (Y+00) OLKaa 5 H58 Luy « PSTR Ju
JUsl 48 PTR Je O3t 1 .ol (1449) puia (PTR) iy (g6 Joe 31 4l pans
et 4 5 diw oo Solsen |y Ul I PSTR Jus S o o2 SLEL T, b s) o
3,13 (6 e 3 )8 (Jaomaan § 5 (obaBl glaa b 1 (gl S sl S

b % 25 S e 4PSTR (e ges Joke
Yi= pi + BoXie + BIXi@(qie; v, €) + Ui )
(s g geba) Jis iz X (K585 6bs ) s e Yip calslas ol o
Ot 16kl e 4 &5 JUsl w6 GOt 5y, €) 5 Jube sl it 35 ol 31 e
W P

Db i S 5 D) e 4 I &L

1

0.0 = oo Q)

Al € gl iz Olgea (INUMD) ks 4 & 55 ko ;'-’w@ it «OT 55 S
) 50 o palie b cal il ()l sem Ol ie b b el oy ((6T) O

sy om JWsl el wsls GV Hliey (B A oo el ) baeu Sy o JWESH
A dal g 5l gen JUET @y AR alST S50 53 5 o s dal S e

(el g e 4w Jula PSTR Jue s

PSTR ast 1 e 31 o3l & 55 s 1 812 03057 ol 2059 (g5 03031 .

(P ol 05057 Gl sl dia 0551 o oiasOLis (Ho) i 55 558 o0 plonl
358 0 0503 T FoylTL0s g Jos and b 5 ol oslizul I3l 45 0 sk Lo
(RSSO—RSS1)/m

- RSS1/(n—k)
St Slay o ¢ gazes REST ¢ ot Jute slallas Sl o ¢ games RESg (0T 53 &8

x)

Jue L;LAJ;:.abL’ sldws K coldalin sluss N 44.:.5_,9 Lguajhbli slaes m PSTR Jde

!



VEY Sl | Ve oyl | F b | neb qlis 5 Cams Jaes 3Ll aalibiad | AV

Sl b 2 5m Slag5s S5 O35 (ot 4nd 35, 51 ey a5y SIaS (s Y
S osba 0 ph e plamil e DL 3 0505T L AWT 3 0500 e S5l ibe
aslsl Lgy oplosd a 05T (Hii T =K) blas (53 4l 55 (Hoi T =K) e 5
Db pdy o 465 AL

Ghay S eslizel b Jie 5 O (635 Sl Ol el o ol ys idike 3,90 5 ¥
6 Role Sl eslimal b e sl 358 e 355T, (NLS) o 8 Sl o Jolt
L g e 3 e (i (glags 55 KK 4 (Q) JUis!

Lsd oy A 5 Oy 4l 0 PSTR Jue s
B(ait) = Po + B19(dit 5 75 ©) (f)
o6 hae By cmn Bo b plp ol b (9= 0) il i JUSl b e (S5
O s o olie Slp g sl Bos B bl ol 8 (051) LS Ll Js
Azen By 5 Bo S5 el sl

Lo g uls
Gy 2ble 5 abie Sawls LU Jte 5,57 5 Jole 51 5 ¢ slaesls Judow s
S5 el e ol e (Saly B5d s iy S5 S e ples
ol 588 edial )l 2T 55 sy b Kl e cdas o Fy s 65 s o
1o (ol ply 550 SE5LL 5 618 g mls 4 i Ll o by (St
L2132 las o oolad 53 (grlaie (Soals LT 487558 (s 2 b ¢ oo o8 03
o gl s Aoy aoy 05057 Sl oslizel bbb bagg o oble OT 31 g
SO s3T5 eddls 513 53 (o) S Fose 53 8355 (o ey Il 5 3
3 s oo 03litl (5,8 o 5 3 1y alade  Sals o ps3 o g 4y

oz Q8L iy 0503 1 oslizal b alaie Sasly 395 ¢ Jebos sl o6 s
Loty 45" A" o 0L 09037 ol Jio 4 b ol jeawlia TSN Sl (gl 8 s
Sals wblin o 45 LS o ool flin a3 S S s s Jires KU
Sl sme C}b—vﬂ CLJ 03 o 4w p ) Jad> s el @bb&l.lu Syls s
Q&dudﬂrwEMJ@QW@:;S&LM;)JJAJL;JJJAL;I){JM
S o U 1) palade Koy 5 5 5 s sly KU



WO | O K0n 5 65 50ma | oo ttrw g Il 53 by 5287 55 (S50 681 SUdy 1 i g8 ST w0

srbie Sals oyj@w RENPRES

ofjoc 2% Sl Al s
ofee \AnY% (s e

s o ol o5 5L
e Ao S5 ks
offos ¥o Adddas (655 e
o/le a1y Je

s slassly L
bbaia 03051 (CIPS) pss fos by ol a2y 03057 51 dags o oblo (s 2 51,z
Iy rbie Sty 5 @8banu g (Y+4V) Ol s Lo 5 &~ (IM-Pesaran-Shin) sicy 5
4 p ol 03 5 LI ¥ Jado 55 ga3T oyl 2B el o oslital (LS o Ll
(e polas b 0gaT (gbaoylaT anglin s yls SV Uty als s 399 5 Oga3T o) Ao
S35 s U5 o el ply B 3y DS 4 Gol3 e s bS5 i 4

-LZ.MLﬂb‘u\a)‘)‘gQUJ‘JAAbdu\ﬁjbr&)@b)‘@bdb)érﬁcbﬂdﬂw

Ll /0 —0/YA Ll JYE ~Y/08 Sl el s
L /0 —r/an Ll /8t -V Sl 85 434
Ll /0 —0/Y) Ll % ~V/08 e (6551 g
L /0 Y% Ll A VY RS

bl /) -4/ Bl At -\/aY S58958) sbsy

o5 slaasl AW

S as 8 el Woly 03057 5 b Sols i el ulal

o 55 o8 sl il e osls gl Bl Sl JEt O g S5 o
S s gr 0L romen O g0 cpl oSl 03 (ot 0 p05T codle Ui O g 5
53055 (o O a3l dlo e copl oMo s bl ylobiae osls 55 05y e LT
4S5 golen 35 oo 03Ul 35 JESH ke e (1 P o2She QU5 O g S5 oot



VEY ol | Ve opled | F | an i 5 Cog ) J2oes sLabl aslibiad | VY5

Ul (sl oite ooy 5lyz T3l ol okt sl (VF) 5SS 5 o o
ST 35 1y O3y bt 4 S S sk 4 S e 5 s LSS Sl
b o OBl JUisl ke Ol siea,
bl 05037 plnil 51 s «(PSTR) il orSe JUis O 8 5 oliB i) olulp
JUst O 85 5 sy hlhe 53 O35 ot 0sa3T ik o e (sl e
o Ay UT & 505 gl sdse al (s sl 05a3T al el i e
et G b ol s BB o gl 53 sl e 5 s (gla ke
Gl ie 1S Lan cpl 4 60l Jde 059 o cOg03T (pl Lho 4b b 5,05 5L
oasOls Jlie 4d p (blan 55 1l DS ok (alod )3 atly ie r Jits
S o i Ji) ke jp3lie ) e ST Sl st 2 (glalaily 3 g

old Ol Jbe 5 ((glailenT) JWasl e Ol gt sl gl uite o idg% ol 5o
(ol y ite Ol giods ¢ SO by p Jites gla e ST &S 555 00 sl .ol
St e b (K05 Sjle 4 ST 8 (ki gh il sl 4w
o) e i g 5 BB b |y s 5 i la ke Ol alaly ol S
b 5551 e sl S (3Ll (5hs0 1 03 Ssli I (AU el (e Ol i
AL (S e A g e ol e 55 (e Lame Gl

Jsd 53 (M=2)kT 53 5 (M=) kT & - 55 sl 039 o Og0T b
Cs 3 d Ay O 9057 Glaoy T olad cilinT S5 b Jube (gl ol 0l #5151 Y 0 jles
LG Bl A i ab B 5 s a0l doyd O (6 bsline e 3 plaieny
Cond ot 6 SN S Sl 5 g ot wtls 5 s (Sla e il 7 S e
..mc_.,:}:\)ﬁj“;wolﬁ_xu@\L;tsa\suj&iuu@\ﬁ.xs@

das oo Ol O 5o 5T poled Jlazl slas oM = 2) SliwT 55 b Joks (5l ¢ Jolia 5s
L e 8 ol 0T Kby i s Oole & S (5055 p3> alT 035531 &
) ln e o By, 5 Sl S e (255 9) kT
Gy bl o bl (s b JB) s Gl ) e S s
a3 o 411 3 g 50 (glaosls

1. Hurlin
2. Colletaz



WY | 0502 5 65 50a | oo ttrw g b 53 by 5287 55 (580681 sy 1 (a4 ST w0

Do s b D3l S ¥ Jpax

Wald Test (LM) YA+ VAR VAR Y
Fisher Test (LMF) Al /) \/Yo JAY

Likelihood Ratio Test (LRT) Vo) YO0 A /LV
o slaasl (sl

Lotiladly s b alasly 355 O go3l £-Y
Sl Sy SR ol s o R g5y (Gla skt Ola (o 8 abaly 5 2y LIS ey
Sl Sldl> o cpl il b i Ole s 8 518, giledde Gl 5L 5,00 i
Ma;;wgsbd.uj%ol}f‘5.\>‘5uﬁ5,;l.x,:‘ﬁ;“;.ﬂl)b)};ﬂ@a;u
L g odaalyl gla oy el 3 )18 o 5 s e Ol Lalgy Cano 5 53 0T s
23 Sl sl w5y 53 b (o b ey sy Sl i 4 b i O SKias5,
QM..5)".5,;@64:-ﬁjjml{&}@‘)bﬁ)wjjq&uu4:.,‘1}6&\:—
Wl e 4 e (il 055 655 033381 D5 b gy 0505 )

bl jialie 5 03] padsd (g oy 55 b ol Il e 3 ol 0005 6l
(250 4o b e (G o dslone glaiin s o 5 i Al Joli OT 4 bgy s
=k 5 S G F ojles Jador 53 5 dcwlone alie (glaoyleT 5 0dd 03} pmeds (gl
35S boylT ke Jlass| slie (g 23w Sl 53 o8 dias e Ol
4 pam S 3y 03553 & o OT Sl ol ol ke A3 gy sl oo
S ad ol Je 5 Shes 55 (gylslms 3 50 cJuke

03 g o e OAle L pe Osa3l = E Jaer

Wald Test (LM) AVAL /o
Fisher Test (LMF) 7AN% V¥3 \/Ao A
Likelihood Ratio Test (LRT) £/YA oY Y/AY N

o sleasl b




VEY Sl | Ve oyl | F b | red plis 5 Cas§ Jan 3Ll aalilad | \VA

dl.u;))Tjwjjﬁsduu&c%deb)dLﬁx\cU:lMMﬂﬂ
Je ol gl sl odd (ol b Caliben @55 93 )3 La e Hld fubows 5 glate & Jobe
bt S KL o8 (Uil e ) o ol )l ol 0k @151 (8) olads Jgid 5
PRCIREIPNTISNS RN RGN IRVAY o 3 SR RRRPICIN I N SRS PRU I
4 ey o Jl S WS e Ol 5 sl 3y 55 o JUEl AU Sl s e
5,8 o Sy g Lo b 5 (s D g0

2B, Jist gl wlaT dbal odisOlis & 5, o 8o O el p e
S AS ga et Hldie pl ol O ol il £33 @35 4 sl 5y 3l s e
lid&:j&delywu&uﬂmS&:@C)@bjhﬁxﬁ)téja‘xﬁ
S s 0T )

PSTR I 5,51 =l 0 Jgdx

ANy AR [EWTeyes

¥/Y4 AT Sl Al s

— /WY —/\ Ah e (55 g

£/4) Yans RS

S/ =+ /YA ol 0355k

- /Y'Y -+/Yo SRV e Nl [P W

O sl il

03 b i 5l (Bl 00 5l S Comanr et ld e ST Sl (s al lal
Wl ol Ll s sdiasolis Sl Ses m2o ol 2l JE sl s calr
Sl e ilie 5o L pasie slarl 5 golaml Glajls) b mmer (S5 el
(50 s a3 ) 4 ba it 5B, (ST 50 B0 Sl Comar et i ke &S
loine 53 0T b Lo Sk 5 Comex SR ediasils Sl (Ses g
I P P P PE A T

ool 4 s e Ol cCanl okl 3,5T 5 NYFY 1 oS (y) JUisl ol (omomen
s a0l e pl a3 o &) S & 5 oyl S @ (235 33 Ole JUs!
Wl Gl e O b1 53 Comazr i 4 L it Gy 53 Ol ks Lo 20 Cos
(obasl Fomy st li dile) sgly sla it 5l 3 Comer S50 K5 ol o



WA | 318 5 63 3050 | oo ttrw 5 Jm 33 sy 5387 33 (K586 by st g OV T )

x;a4@T,\@5|Wﬁlg\p,@,xq&gm>ws Fo b Sose v
Dy h e g )1

2l s Camex Ole (o 8 Lily;y e &) gl il gyl (e
5O il Wil o Ll gy ol ko das oo @1y) olaz| 5 (golassl gla i
Plazrl 5 salasl Sk Ly e 61y g el (b 3 O e
(04) Comer &l Sldis I s &5 das oo 0L Jio (ol j5b 4 a8 oSS
2ok a5 a3l 4 AL (3Ll (laganm 53 (St glasld,y ST Wi o
el a1 il

O3 b d 0sa31 s N d g

Wald Test (LM) £/vE Y
Fisher Test (LMF) 1AM g
Likelihood Ratio Test (LRT) £/YA oY
Slel e e
Sleal Sl 0

st sl sl

ol Sl w4 5 b 5 PSTR) ot 5 5 o gladibe I Jool> EB el
bl 53 o8) JE! it ok b g it ol Oloj Jsb 53 5 Caliten (gla) 5557 55 s e
3pmpn $3de polie (S (e il b Gl bl g (Sl ki ed el
S a5 &S Cl fﬂ (gl Lsd et V._.ss.mubq Ll o (7) ojlads Jgd s
S B GBS o 5 s 2usm o ol 5 LBl s e (655 2 A
Aloks 43 8 a5 53 ke 3 p 53 5 sl (s 35 93 ¢ FlES o 4 gl ol

I e T i TS L S PR P RERE g
WCandy ol 53 3)ls S5 ala] d 1 eSS (i gl e ls) Jasl e i
s gn 0303 Gl 55O ge 4 e 5 358 0 i il JUESH 6 5ltie
Eco=2.26+0.16Gdp—0.280pen +1.33Urb—0.61Ren—0.25Gdp*Urb  (®)
by 2l ST (e3lal S i 0T 53 & ol a5 ekiasOlis o055 (ol
.@\,upj\ﬁdaslc\:,vu)ué;,j;l



VEY Sl | Ve oyl | b | ned s 5 Cam Jams 3Ll anlibiad | VA

g‘_g.iQJW‘GUJ\Mcw@&Q@&@W4{%)’.&‘)[}7)&{@
Wl 5 Soge ardhe (o) ) 53 e

Eco=0.63+3.29Gdp—-0.010pen +4.91 Urb—-0.67Ren—0.33Gdp*Urb (%)

ke 5 ol 3560 Sl S35 6bsy st gt et ls Sl eand) ol o
Ol S 0398 g0 ey wlin] do Gl i g8 Ol ST ol 0 53 oS das e Ol
sy daali S5 sST sbs, ShelS  glslme 3T (gLl

9 b Jde 95 ey Lk g et la &S L e ouﬁ,‘”; sl o]
P 4 ki g IS el o)l (SSSST Gl e Sl s e
S 5 Sl drwg S Cul ol edianilis pl b e e (SO5PSST Lo,
B s 4 L5 e OB 58 50 (Solge 5 ede Ty Lol jen bl 5
AL asls 25 andlas 5y g0 slay 58S 53 K5I8 Gbsy gy g s

i e Sy JSES wl SG Olssa e s il w6 (V) JS s
ST ldie 358 0 0013 Ol S5I8T 6lsy 0T 14 Sl o o3ls ioles
Wl S gl Gl 8 Osdee B0 Hldie (a0l 05l OLES e G308 b L &S
lwT Hldie 4 Odewy 1 a5 355 0 E3r5 Ao 3 2l Hsba JE mb
Db €35 e 45l GBI s e 4 (B Ok 0)

i w5 Js! 2B ) el Sl 5l a8 i e e o oyl o35 )
st BB ST i es Ol o3 Ll e ol 3 (K5 Sl 4l
U3 g st gd S bl a3l e 5l e Ll bl dal i (S5 I8T s,
Sl 53 a5 BB Dk oiasOUS ST el oo SR e 5 sbay (o545
Wl S5 Jaa p WOT 255 5 6 0

S Gosba (ol (SIS S 2 i b f Sl ediasOlid Sl sed ol
etie do 6K Sl g 3 e Lol cligls (g3 5doee SILST ki ed Ok Tl s
ESaS b Ll 5 o ke ol il oo ol 531 (glalemSe b6 sba LOT &l 1 c(aikeuT)
OV VY NPV S PRIV G OO SV SO G 01 5 P PTRO SN T
..15‘)}:9debJ\@xﬁé’ug@bjo}JQcﬁ))T



WA | 01 5 3 gama | o tdaw g5 U 53 gl 5287 55 (590681 Gdy 1 (e b ST gy 2

Sl ke 5 Jis) 26 S

ol sl (SIS by e L5U (UMD) i gd Lesls candlas opl s
2B ol s e (SOSIST by el 4 i gd Rl ST Caline Ol
&mwjda.u;;\;\uutfjaﬁiu“ﬁ)}b@u,pwjjmjs.u.aawow
St Gola 53 s Slacysl8 5 sl 5 rn 5 o & Gloj o354 ea)ls 3G
ST Iy

bsy e U anws J 53 laysiST s (GDP) Jsls Lallsl A s
O pan Oljoe Vot ¢ Jstls allil Ay 2l L oS Lae ol 4 eals (SS5405T)
S 5 OFAY) 0LKea 5 26l o Sl 55 1S sl 5 o5l e
by 5257 53 S damen o 25 4y e (s Sl b 5 1530 ks LS 5
(e F GRIB B WISl ) b Bl s e Jl
B0 Ak b ysaS s bl el b 2S5 (b (slacs Sl sy O3 e
Wbl Al 3 Jaes e SlLST OT

el (SIS sy p e S edias0ls (OpEN) (il 035 5L ke
LUl & anw g Jbm 3 (slaysiS 5550 55 55 anlllae 3 (Y2YY) 0L, 5 STl
03 iy a5 3 5l 58S 53 (o) ST b3, 5 ol 03 5L o (S

1. Okelele et al



VEF 5l Ve oyl | F Jl| (ank s 5 o) Jaows slasdl aslilad | VAY

5 eslial mlpl Cel Cul SKaw Slpslo (il s Jb 43 glay 4i8
dal s gme (S5 Sy 5 (ST (il a s ol o 55 b (slags !
Cob Sobw b a8 0 sh o oalial s lags 5l 31 2t 45 Lay 5287 opl 4o dd
350 SOE G iy ud g

LS)"’L;‘MJWJ:SE ngjjb)fdhdub)b(REN)ﬁ%%Mdjj\wﬁxa
JS 51 it Glacs 5l g Sl 1 4T s s 0L )50 S SST by
Sole 4 A4S LS SK5IST sbsy 5 (ST Al 4 Llg e e 550
Slr 4 gl 551 e G 5 GG S el 53 i
AS Wl el gale OIS 2S5 e B Llg s hed slas
SLsi il O pan 56 o gasys 5 andlas 53 OF 1) OLKs 5 05 oS
el ol & aBlana s g dnn g b 55 Lo, 5EST 53 S lame SdST 5 pdidides
S5 5l o pan cablianu 5 5 nm g o 55 Sla)53S Sles 8 55 8 53 oS Lk,
b0 g g0 Gy e ST 5 50 5 eSTI60 oS LT ol 4 ot iy
2 Gt 56 it Slaiss Al e b saS e 8l 53 5 Sl dre g
AJ‘JC,.“%)J:.?UQ-:&:;
O S Ll g5 oo sl e Shal5il g Sty allb a5 s, @LAJ'V.AAS.U:)L;A ol
S b 5 s Sole 4 il wsls S50 sbs, ialS ) (sledoes
SNan dS e iy g Js s 2l W g O HUS ys s b e il ki el
Sl b (6 g Gl Sl 5 g s S50 <l I L ol e (g5l

).)C)\J::a;GW}}'JB‘)Jéu)}&.{)JKMA@QLAJC}.&}MLAJJAJ‘C‘@
gd mte SU5IST by LS w Wilg e golaml Hlsle 5 ki gd el
ol,g.acﬁ..'\i.l.iu\ar.?‘;jjslchajlozu.wlj‘SJ.@.&W)J4{4?}345.*;56»415%,‘\&1‘
Conds gt 53 s BB ST Ll G lacsls 5 el a1
sba A OIS Canlw 55 l31 bl 4813 ann i I 3 (slay 5287 Jasvalons

23 s sl Sl esliiul 5 (6 gd arw s (aelaw ) Glalwl 5 Objes



VAY | 51t 5 53 g0 | o b5 53 6103535 33 (S50 551 635 1 s L (g1

23 b, 5ES 53 ohsa SSHST s, 5o el di, b s uSTh 65 W

S S 4omT 5 om0
Sy siS 55 (SIS sy et s S e ol Ooda agn ol )
Lo,y 5iS opl 53 555 50 g5 war g Lolal o 1880 =Y XY gladle b anw 5 Jl> s
it e S eslinal Olje 5 (9551 O e il (63Labl dmn 5 el L5
DA ot 31l Dsline Sl S (S5 AST s, s gt ST
JS 3 pdddas (6551 s S0l 03 5 e (i g i Aile o la ke
23 SIS, p ki gd 5 Sl (AL W5 Jales e 5 e 655
Wl 3 813 s 1 )50 G )

S 3b o 5 (PSTR) st o 5 s gladits 31 Jool> Tt
25t gn oalie pb & cam g Jl 5o Slay 5287 55 (SN ST o) g e et
o Sslie SST ey saS ol golaBl Hlsle 5 ki g Lesli s Ol S
YaYV G Yad Jl gl o..k.i,‘_g)jTC..? Slaesls lul 4 @l:;' RARESIE éij});\ sbs)
el 0T s 4 PSTR Jube 5 Joy el (5L 0 (sladita 3l eslizal U

Gtﬁg},@&tg\gﬁg@pﬁ;ﬂlp\salaow&dh‘ég,ﬁ@\ﬁ
05198 bl o Rl B (SIS 5o, 0T 1 4 5 350 hewd S A 5 (anb
L) 51 A b wlie 5l (i Gl ) b wnn gl 53 slaysaS 5o
goent 4Bl opl ABL B ol e 4 oS Lame e DI LIS e (6 4 Cone
S s il Bl s e Ol STl (YY) On 5 JE Jrags sls asl L
s b e 58 5 (S JT (11 Corpo a5l o (slay 5887

Sb 3y p i e OIS aS Wb edalin (PSTR) b oo Jus s odl= ol b
Wls dal g (St Sk bt Sl pe Ly ol Ll s s (S5
O+ Jte 61) S o sae Sol A OGS 6 Comar S s (e ol
e Sos0 s 03 s 5 4Bl S S Lo 0T e S 3GE O pikee
A on DL 4Bl opl s gl e odalive pdididas S Sl B e 3 0594 5 b
Sl e it YLl 4 Oy S ey are g b s glaysiS S



VEY Sl | Ve oyl | F b | ned s 5 Cas Jaus 3Ll aalibiad | VAY

SR el &5 WS eslinal 55 sba pdibdad G55 mle s s gla)sls
Uy giS ol 4 54 e otalie asl 2 )3 03154 30 cal s e (SSSSST Lo,
S o0 L 5B 5 1 e Slas s 5 Il (6 b dn 5 Lol on

Bt 5 b sadde 3 S B ol 035 b e o) OIS )3
ol O3 5l SRl canw g dl= 5 slay iS5y 4T das o OLES @l:.i ayls
pon (SUSHST Sy A OT a8 4y kb S5 S1 Copan 2l L Y gons
b S 4 i S ol 3 ehisa (5 Spas GBI Gl L
Syb o IS gl 5 T IT 215 o ge cditeas 4zl

b3y 2 oline 5 e ST e 53 pdibdod (6551 g ke (Ciomen
e Sl b an g Jl 3 glay 5287 48 dias e OLE il ol )l (S5 ST
JUsl GalS 5 (g5 B lg o (hd a4 pdibidas 65
Llosls 0Las 55 b Sladllas S L) S ) Jaous Comed s 3500 5 SIS (sla 58
e Sl Wl e dn g o 3 slay 58S 53 pdidbidew (glas 1 5 eslizal 457
il sl 58T sbs, mals

OUS oddiguyp Sladde 53 35 (Gnlisgd 5 (s Ll Ay (ol ke
2 Slodomn SIS Al5 o0 (ki ed 5 s (Al 5 A, Glejes & das o
@3laBl diy &S Sse 55 Llg e Ol pl il ails 5SS gl rals
Al STl sl 55 gy 5 e (S L8 el L ol e

2 Sl piS 53 WS Cls o 55 0 slgty cadllae ol slaadl Gl
SLCstlo s a5 (o e 5| AU (S5 sy 2l sk & ann g Il
) AL pan amal (6ol gl LS ST (g 50k 16 S |5 660
WS oser JEs e S L Oljen boygd wnny 8 el OT pilis ol
oy S pde 5 S3L5L Glaptunn Co 585 dallestle 53 (551 2 pae giludig:
gl 5l eslizul &8 ol 0T Sl e @Lﬁ chis S .JJ; PP
G el s (SIS by o oblae 5 e T pdies
b ible 55 ohioa plididand mle ple 5 63wty 551 S ol e

3,5 )3 Slnan 5 Gl Tu ol 53 Al ecmlie SLl R o b



VAB | 51t 5 53 g0 | o b5 53 6103535 33 (S35 635 2 s O (g 1

il e U 5587 51 (6l 53 (505 03 3L aST a5 L K0 (5 5
s 5 SL)lae b (ol Glatnln Sl (655,80 ol (ed (65 51 5 s
s bl e VT 5 650 GV Slssly K3 ol 4 Lips Gl
Sslangs OV seme 5 g sld Olpsle Gl oG sie LOL:)'V.:: D) ::; ol yor
o) Lomes Chli> g (ool i) Ol Lgm (piomad 358 b G § Los
(S35 Gosese vl eolaBl Wi, Glalwle & Lae pl @ t35d Cosl L
cloUb Jlsl 4 GL..a e s 5 (Sas ylinl el&5 ) o (slas)5T 5 5 o las
~-’-’J§p¥-’5u~¢~wﬂj
23 el Sl i o5l 5 Al laplls 45 555 o slgiiny (Lol 5o
23 5 0kd bl et Do 4 bl (30 ST 550 S 58 (e 5 (64 el
SIS by 4l el 4 olaws 5,8 plosil 3 Sl 5L o g
S B s 6 5 ol (s laes Sl T Sl (S S50 53 S
9 s> i o Hes sbslg el g 558 ol o Kaloa P Jfgdf S paal

céLu oo A

215 Blie 5l
ORCID
Pouria Mahmoudi https://orcid.org/0009-0001-3144-8102
Amirhossein Anvari https://orcid.org/0009-0005-1585-6439
Ehsan Rasoulinezhad https://orcid.org/0000-0002-7726-1757
@U.c A%

ST sl 3T ol Sk I3 o e 55 9 lagsT 5 (V) ol cenns
ST i ikigs 93 ot Sl ey (MMl r o ST s o Ol 5 Ol (5158 5
Sk - S s e (S SC

(ool Ol is Ol 1 2l s (6,68 G Ctlu 5 G e 28 (VPR tasly (s ol
(b Ol 5 il j ome 5 Oljosi (Solorsc (Gl gl Mo ol A5 o 5 v
Ol )


https://orcid.org/0000-0003-2731-9233
https://orcid.org/0000-0003-2731-9233
https://orcid.org/0000-0003-2731-9233
https://orcid.org/0009-0001-3144-8102
https://orcid.org/0009-0005-1585-6439
https://orcid.org/0000-0002-7726-1757

VEY ol | Ve sl | F | ank i 5 Cag ) Jaos sLadl aslibiad | VAS

Gy S Jelss cwny (0F ) lage (added tlas 015 jul il (o ja Loyl
AOO-IVY c(DVW ((6,55LaS slamsl Solidss byl o LT e la 528 5408

Ly s Sl wle e (28 (W) Caas (Slelg taud 0 (obainl than (5 on
Sldllas Ol 53 Sl tnn g slily 53 Jamaon 5 (ST 5 (6551 05 e (5303l
W=V (PR Ol 63 )8 (gslassl

D8 (sla, 528 45 ealeasl Wiy 5 K5I8 b gl o LLLI.(WAR) L (5,5
Gilwdte Oladss PSTR Jus 31 eslizal b ai) S Jaoeelu ) and b 03051
MY (KON (oLl

252 6o Sl ST ey (VP ) i e S5 ¢ fean o IO ¢ agn coly ol
Ol jgd 55 0 Side 162550 aalllan) SUisaas 5 5 Ghlie 55 el b les
FAAL COWVF s acd o5 Lamms 4,55 (ki

S10Y4) e OLL S Loy (g8 (g lmtinl 55 e sod 8IS ¢ i dazes S b
e o SIS Sb3) 32l ey sl diais )3 S Jame o 2 oolal Al
W= ((OVF Ol s

b Jlo s ol 035 5k daly (o OFAY) Ly (SO €05 (sble ¢t 56
FAPY F opled on3 3l Jlo cgababl (g 5lduts anlibias (381 s,

55 @la 35S 3 sl Wi,y p Ob ez S o LOTA) Lol ¢ o5 )s toola (>
O sl g ol iy o 43 o 5 Y i Mo 5 i J4S s 93 drn 55 Sl

@olaml iy ods e ST 0T L s e tlgd ) s srhems ¢ e (Slmmadid
YooFO YO o yled (OS5 (63l awliw aslilas carw 5 Jl= 53 sla, 5iS

O pan b o J(VF)) Lo pdemme ¢ Sloj (b ydame linn ¢ il (ap gos S
Slalllas anlilad . Gludl e o 28 @ a3 b Sy Slaoms kST e Slags 5 )
FYQYPE (VOA (g5 5 sluasl

2 Ay )y (VFY) LS, (o) 105 ¢S ol LD (e b o LG dasms
slasl aslas .0l pl 53 (SS5I65T 6L 3y 5 Sl ane 5 cgolasl wiy s Slex ombe
YEA-YAC (EANA b

sladl esle o AOF) Lboed Ollas Ol 5 ‘a-\:.&f&ﬂ‘: e oldiees sames
bzl anllhas ¢ sle sVl g, 050 5T Jube 1 oDl (sla ) 5587 (goladl Uiy s Ol Jiils
YAV-YFY (0910 055 ¢ Jbe



VAV | 51,5t 5 653 g0 | o b5 53 6103535 33 (S50 551 635 52 s L (g1

References

Abid, A., Majeed, M. T., & Luni, T. (2021). Analyzing ecological footprint
through the lens of globalization, financial development, natural
resources, human capital and urbanization. Pakistan Journal of
Commerce and Social Sciences, 15(4), 765-795.

Alessandro Galli, Thomas Wiedmann, Ertug Ercin, Doris Knoblauch, Brad
Ewing, & Stefan Giljum. (2012). Integrating Ecological, Carbon and
Water footprint into a “Footprint Family” of indicators: Definition and
role in tracking human pressure on the planet. Ecological Indicators, 16,
100-112.

Baltagi, B. H. (2005). Econometric analysis of panel data (3rd ed.). John
Wiley and Sons.

Baltagi, B. H. (2008). Econometric analysis of panel data. Chichester: John
Wiley and Sons Ltd.

Bani-Naimeh, S. (2024). New innovations in managing the impacts of
climate change on air and water pollution in Khuzestan Province. The 3rd
International Conference on Recent Advances in Engineering, Innovation
and Technology, Brussels, Belgium. [in Persian]

Barro, R. J., & Lee, W. (1993). International comparisons of educational
attainment. Journal of Monetary Economics, 32, 361-394.

Chen, S.-T., & Chang, H.-T. (2016). Factors that affect the ecological
footprint depending on the different income levels. AIMS
Energy, 4(4), 557-573.

Colletaz, G., & Hurlin, C. (2006). Threshold Effects in the Public Capital
Productivity: An International Panel Smooth Transition Approach (LEO
Working Paper No. 1669). Laboratoire d’Economie d’Orléans.
(econpapers.repec.org)

Deliri, H. (2020). The relationship between ecological footprint and
economic growth in D8 countries: Testing the environmental Kuznets
hypothesis using the PSTR model. Economic Modeling Research, 11(39),
81-111. [in Persian]

Fagh-Majidi, A., Samadipour, S., & Salemi, F. (2019). The impact of
globalization on the economic growth of developing countries. Strategic
and Macro-Policy Journal, 25, 30-45. [in Persian]

Fakhr, H., Abedi, Z., & Shaygani, B. (2018). Investigating the relationship
between trade and financial openness with ecological footprint. Quarterly
Journal of Economic Modeling, 11(4), 49-67. [in Persian]

Farahi, H., & Darvishi, H. (2019). Investigating the effect of globalization on
economic growth in developing countries. The 2nd International
Conference on New Developments in Management, Economics, and
Accounting, Tehran. [in Persian]



VEY ol | Ve bl | F o] and plis 5 o Jaoms sliasdl aslibiad | VAA

Galli, A., Wiedmann, T., Ercin, E., Knoblauch, D., Ewing, B., & Giljum, S.
(2012). Integrating ecological, carbon and water footprint into a
“footprint family” of indicators: Definition and role in tracking human
pressure on the planet. Ecological Indicators, 16, 100-112.

Hoover, F. A. (2021). Environmental justice implications of siting criteria in
urban infrastructure development. Environmental Justice, 14(4), 149-162.

Jafari, S., Esfandiari, M., & Pahlavani, M. (2020). The role of human capital
in economic growth, energy consumption, and environmental pollution
toward sustainable development in Iran. Applied Economics Studies of
Iran, 9(34), 77-107. [in Persian]

Karimi-Khorrami, A., Farahmand, M. R., & Zamani, M. (2022). Analyzing
the impact of renewable energy consumption on environmental quality
considering the role of human capital. Energy Economics Studies
Quarterly, 18(75), 229-244. [in Persian]

Mahmoudi-Moghadam, A., Daman-Keshideh, M., & Nasabian, Sh. (2021).
The effects of the knowledge-based economy index on economic growth
in Islamic countries: Barro-Sala-i-Martin test model. Financial
Economics Quarterly, 15(56), 217-241. [in Persian]

Mohammadinia, M., Abbasi, Gh., Baseri, B., & Rahimi, R. (2024).
Nonlinear relationship between globalization, economic growth, financial
development, and ecological footprint in Iran (1981-2021). Financial
Economics Quarterly, 18(68), 261-280. [in Persian]

OECD & European Union. (2020). Cities in the World: A new perspective
on urbanisation. OECD Publishing.

Okelele, D. O., Lokina, R., & Ruhinduka, R. D. (2022). Effect of trade
openness on ecological footprint in sub-Saharan Africa. African Journal
of Economic Review, 10 (1), 209-233.

Organisation for Economic Co operation and Development. (2020). Cities in
the World: A new perspective on urbanisation (OECD / EU 2020). OECD
Publishing.

Padpari, R. (2024). The role of urban infrastructure management in reducing
the effects of climate change. The 26th National Conference on Urban
Planning, Architecture, Civil.

Parsa-Sharif, H., Amirnejad, H., & Taslimi, M. (2021). Investigation of
factors affecting the ecological footprint of selected Asian and European
countries. Agricultural Economics Research, 13(2), 155-172. [in Persian]

Revi, A., Roberts, D., Klaus, 1., Bazaz, A., Krishnaswamy, J., Singh,(2022).
The Summary for Urban Policymakers of the IPCC’s Sixth Assessment
Report. Indian Institute for Human Settlements.

Saedpanah, M., Amanollahi-Jamil, & Ghorbani, F. (2021). Investigating the
effect of land-use changes on land surface temperature in cold and semi-
arid regions (Case study: Central district of Sanandaj). Natural
Environment Journal, 74(1), 69-82. [in Persian]



VA | 51t 5 53 g0 | b5 53 6103535 33 (S50 551 635 1 s O (g 1

Sarwar, N., Bibi, F.U.N., Junaid, A., & Alvi,S. (2024). Impact of
urbanization and human development on ecological footprints in OECD
and non-OECD countries. Heliyon, 10(19), e38058.

Seto, K. C., Giineralp, B., & Hutyra, L. R. (2012). Global forecasts of urban
expansion to 2030 and direct impacts on biodiversity and carbon storage.
Proceedings of the National Academy of Sciences, 109(40), 16083 -
16088.

Tarazkar, M. H., Karegar-Dehbidi, N., Esfanjari-Kenari, R., & Ghorbanian,
A. (2020). The effect of economic growth on environmental degradation
in the Middle East region: Application of ecological footprint. Natural
Resources of Iran, 73(1), 77-90. [in Persian]

United Nations, Department of Economic and Social Affairs, Population
Division. (2019). World urbanization prospects: The 2018 revision
(ST/ESA/SER.A/420).

Wackernagel, M., & Rees, W. (1996). Our ecological footprint: Reducing
human impact on the Earth. New Society Publishers. 176 pages.

Wang, W. Z., & Fang, L. (2021). Impacts of urbanization on carbon
emissions: An empirical study. Energy Policy, 151(C): 1-15.

,_:Lg'..:_.idjg—&C)\;ﬁ\sx)ﬂ.(“'ﬁﬂ).bb‘L:\:,JL;}.N)Ewﬂh‘ﬁ)‘}ﬂﬂi)ﬁ.ggb}w:d&Q{'QOW‘
)Mj@:mluwcﬂwJuﬁloﬂﬁjéﬁl:wjdbjséhjﬁﬁu.i.:j}];ldbﬁsj
MNP Siloedo (F) N s@bcb

Journal of Environmental and Natural Resource Economics licensed under a
Creative Commons Attribution-NonCommercial 4.0 International License.



