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Promoting electricity generation from renewable energy sources has
emerged as a cornerstone of sustainable development strategies
worldwide to mitigate greenhouse gas emissions and address the pressing
challenges of climate change. This study aims to investigate the nonlinear
relationship between the Productive Capacity Index (PCI) and renewable
electricity generation across a sample of selected developing countries
during the period 2000-2022. To this end, the dynamic panel threshold
model proposed by Kremer et al. (2013) is utilized, as it enables the
analysis of nonlinear interactions among variables in panel data while
addressing potential endogeneity. Our findings reveal a non-linear
relationship between PCl and renewable electricity generation.
Importantly, the influence of PCI on the share of electricity generated
from renewable sources intensifies beyond a specific threshold value.
This implies that as PCI levels increase, their impact on clean energy
production becomes more significant, emphasizing the importance of
advancing productive capacities to accelerate the transition to renewable
energy. Furthermore, the results underscore the critical role of several key
factors in enhancing renewable electricity generation. Rising geopolitical
risks, improved financial development, greater trade openness, and an
increased share of gross fixed capital formation in GDP are identified as
pivotal drivers that positively contribute to the expansion of renewable
electricity generation. Conversely, weak environmental policies can
significantly hinder this progress. Furthermore, the Dumitrescu and
Hurlin (2012) panel causality test confirms the existence of a
bidirectional causal relationship between the share of renewable
electricity generation and the other explanatory variables. This study
highlights the critical need to build and strengthen productive capacity to
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support the growth of renewable energy. The findings provide a valuable
foundation for informed decision-making by policymakers and planners
in developing nations.

Cite this article: Jafari, Mahboubeh., Rashidi, Fatemeh., & Dehghan Shabani, Zahra. (2023). The Role
of Productive Capacity in Renewable Electricity Generation: A Dynamic Panel Threshold Model.
Journal of Economic Modeling Research, 14 (54), 210-261. DOI: 0000000000000000000

© The Author(s). Publisher: Kharazmi University

DOI: 00000000000000000000000000
BY NC

Journal of Economic Modeling Research, Vol, 14, No. 54, 2023, pp. 210-261.



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

Journal of Economic Modeling Research

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

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

ST gbg) Jl Juo 2 o G2 Wi 3 Wgo Cud b i
" Sl s 105 |7 (Gl y dabld |'* (5 yixar 4gaome

e ol ¢ plazmt e 5 e oLl ouSiils 3Ll tde bkl (st sk 5 )
(Y+21-+ ¥V oe v v Yoo v v vy mh.jafari@shirazu.ac.ir b,

3t o8l ¢ olozml p gle 5 Sy o esladl STl (galail p e iyl i )ls LY

rashidi.pekec1400@gmail.com :«.Lt,

3 ol (ol o gle 5 e ol 0aSCals bl i obtils L

(E9AYY V4o e w Yoo v ) zdehghan@shirazu.ac.ir :asbul,

o> Jho Okl
G5 s e ool Dl L el 5 bl (sl j 8 5Lasl 2l ol o £
) kol s 35 0 O pumn IS 3 ) G it (5 s i dlae

Gp s s (PCI) Woo cd b jasls o s 1o dlaly (oo p (oo
YoXY=Yror 0y95 53 Cotie dnw g Jlm 5 (Gl 5487 51 (61 503 55 sl does
OLen 5 0 S laknT Gbg Bl Jue S Coda ol sbcws gl .Sl
—onls 53 W it s 8 Ll oy Ol &7 ol ol eslizal (Y41Y)
oS Aoz gn Ol anlllan (slaasly .3 5T on oal 3 1y (21500, Bl L biL sl
T 550051 5V ralie 53 oo wlio 515 a5 g » PCI 36
e Sd b YL mohan 53 45 das o 0L e opl el a5 LB (]
() oo bl on 21l STt Slass il 5 p et le ol S ST
3 g oSy 55 Sy a1 s ol g T ol OT I (STl oo s
L5 5l e S5 g 315 (55l 03 5L Bl ¢ e anm 5
Wl il (550 mlia 5132 Mg RI3) 53 (e BB (s el b
@ils Lgy ol e B Jaseals § Glaawlin Cans ¢ blis 5558
e 09037 Sleslinal Losde 4. A7 s gdome ) 055 ol )3 S8 ke Ll o0
2 G 5 e o 46 k53 Cile ey (YY) oy 5m 5 580 s

Qﬂ})@\Q))Fﬂ@b&i‘.@‘a&dﬁuw}:&hw‘ﬁb)

1odlHo &6
VEY/N /XY

towlpe b
AR ZARVALY

foad &b
VB F/H Y704

1S s lg

M b 55
e 2 b3
gk b g Jb Jte

JEL suwddl
Q20 < C24 D24



mailto:zdehghan@shirazu.ac.ir
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YIW DllobeT @by Bl dio 1 pdiios Gp 5 o Use b b 25

el ol S o ST o (glagg 5l Lo 28 slinly 53 Wge b
53 L5855 Ol el 5 OLME Caslw (511 (5 18 ol (Sl Ll oo

S arw 5 Jl-

J.L« Ji“"i"‘i"‘"; dﬁ J.:.S_,S'J; .U}n C_,.:sjla u,;j., (\F"‘) ‘ﬁ) ‘GL‘& QLE.M; caabld “54:.'2:) ‘A.:}au ‘6;5"’.' Sl
DOI: 0000000000000000000000 ¥#A\-YV+ «(OF) VF ¢ olas g jlu)ls Cilduioei . (SlailznT by bl

ks 5 © sl o&ils 1,5k



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-T) e domio ¥ OF o lad I F 098 /5ol (3hdo Sladios [ ¥1F

Aoio .

Lo p pae Z6 0ot (b (55 Gl el pdibidad Slags) il s S s
S o 4y ol Sy (28187 5 (6531 A5 53 551k 4 oliws OT ot ol o5
Gyl 3 SSAS e ¢SS olsm 5 O Sk 5 @IS sl j8 Lasl 4 oS ol Lo
Col (IEA) (6551 (Mol 3T (6 g 31 o #5151 Ca a5 ¢ oy (gla g5 50 31 ol
asb 4 e ol S ilise ¢l Jols ity dons Glas 5 5l ey 15 ol ol y oS
4 it (6551 mbe (al 515 3 g Lo Jame )3 ank 55k Lsh e A 5 el
13 eslizal 550 K JIo 5 5 anb 58 (0 dile od Slas S g sl Sl Olse
S

03Ul ysomn y Jlgar Slaml Liy 1840 0,95 51 8 (Y2 YY) domze e Olojle 3,15 b
s s S Fo T 4 e 8 S35 0 g phliad w5 G S
Loee ST ade LIl (sl 4 psle 1y Slem 018 sl 4t 53 3 p G0N
COPYF ¢ o3l aslizidl go 558 S50 le S8US Sltales 0T o 53 5505 S
93 o i (XY ((IEA) 551 Madli 15T) A ol 21 Ol elaw 53 COPYY
5T S b slp gk Mo slg &5 S (VAF JIPCC) glsn 5 OT Sl s
5 Sl S 03,8 3 gdomn (1 15 rdibiidond mlie 4y (3,51 JUESH 4 (5558 55 2 el 5
AS 0 o 5 O Csllasls Sl

b oolal Gamw g p Cuis job 4y pdidbdes glag) il aS cisls Ol Slallles &
(YN8 O 520l bL o e VY Ol 5T 1Y O 575875l 16,158
(YT T80 S 5) Sl B2 55 4 5 255 55 e 0 00l ) 61 (3Ll s

Gp Mg Gladoly 5 S a3 b sulew GBI 5 518 & 3,8 Sdls y Olg oo ¢ opl ol

1. International Energy Agency (IEA)

2. Intergovernmental Panel on Climate Change
3. Marques

4. Ocal

5. Bhattacharya

6. Villanthenkodath


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

Y10 DllobnT by bl dibo 1 dos Gp M5 o se b b 25

Sl ol s BB 6 M5 ol oo Bl o smmn S (3Ll A, b il
ol el S des oo B g0l ol 5o c\fwv Gy E8T 55 ) laoes ChST S
(3 55N 9) Al Cawd 55 (SDGS) LIl anws 55 Colal 4 &S5 5 0 T )3 Sl 5 o b ) 528
(SDGY) &SL 5 45 o 0 05,20 (55 51 ool (SDGS) Yo Lo jlus Sl am g5 Clutal (Y4 YY
AS o a5 15, (EDGYY) slsn 5 0T Sl uis Lol s
) 55 e Jlozt JUsl sla s ((IRENA) st (551 Ml o057
e D3 Ol o5rs SIS L S das e 41 51 Ksile 4555 1/0 (6 g5l &K o
(Y YY APCC) 515 Clhas Y080 Jlo b Slg iale S 35,8 3 50ome 390 53 (IPCC) !
453 VO (sl & Oy S (VYY) T Sle (6551 Uil Il S el
b o Colo Dl 5 VFPA Ol 51 Y Y Jle js pldidides 550 51 G M8 ol Kol
s 61 S Sobe 4 d il a3l i gm Y000 Jle ys Cele Sl SAYIFA 4
,;;;ﬁwuﬂ;\,ﬁ.\i.\agcujuﬁwuJf;\u)w\ oS ol 03 sl pl Oolal
53 Sl 3l S i 5 Kaw B e B Mg cwien Y0 Y0 Jle 53 o j3YA L 4 lie
Jroman 38 Al 4 S 1) (it RalS ans Jsb s 0o ph O JalST b 4 03 Ll
Aoy3 ¥ 5 S n ol 15 G 5L S 530 ks S8 Y100 Tl b gyl l bl
S5 St o gl s SK NS al b o el Slas (slaol 55 b 5 o iladly
(26 Gl sl (S S e sl Fes S Bady 5 6o 4 Os ke pdiddes
Ol olg Coslas gl s LS By Jem 038 (S ssls o 8y JE s Jar 53 0354
Vo¥r Jlo sl baslie 53 Y000 JLoOLL b Slear i (651 A 5 b B o8 das

Y 13 gm3) sy 518 il dom y 5V /0 Con a4y il B Ll o 153l VY L s

1. International Renewable Energy Agency (IRENA)
2. World Energy Transition Outlook


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-TY e domio T OF o ot I F 0398 [ solaidl (6 3bdre il [ Y15

2020 2050 (1.5°C Scenaria)
.
Gross electricity generation (PWh) Gross electricity generation (PWh)
5% Fossil fuels
Nuclear 4% .‘D_
S
Renewables
XB%
Fossi| fuels @ }
67 N 10%

Muclear

91%

Renewables

Yelde Jlo 50 815 5l d 50 1/0 (Sgsobwr g VoY Jlo 30 3§ g5 30 (8551 £1951 aw duslio ) 51505
(Y-7Y) Sl &3 51 JEl 3160 miar 05135 1o

Jlo 53 do o A Sl olg G551 s JS7 53 pdididand o (6551 e e bie 0] 50
A o st 38 (e a5 VD (6 g sl b o SRl BIY 000 Jlu b Ao s AY 4 XY
IS5 1y g 6551 e o y3 00 1 i a5 550 (g5 Aol el 4 bis G S
Sl L b pdididew (650 eis caas b b Yo Lo b (Y YY ARENA) was s
33 20 Sl e 12 55k 43,8 18 JUS s 53 Dl b L 2ol 1 ol
9 slasl Vs 4 a8 b Sl Y Jle b do)s F7 4 Jed o 38 Sl g S 5
03 Ooke 3lan (51 5 65312015 ($5 5] e 3 S )3 (6 ey Oollanil 4 5L el
b (gl () G g 5 Olios S s sl 0358 oy Il Ol &) e SIS
5 Jem e 53 (b Ol ol Y/0) S oo sl 1y adsl (6550 ST 51 Aoy sYY (Y H00 Jla
LS p 03,81 1y 2l (S35 3 Sl WY Y00 Sl b Il e Gl s J&
(XYY Gl (651 DUt 51l ot 5,150
a3 V0 gyl plul 5 G p g s pdiddes slas e S ol 51 ol sl
& 0oy g ST A5 2 pe Jolge o lolid 1 el oo ol 31 St 0 Yo 351 8 sl
5 Slalllas odas ol g A Ollanil 5 Ik Gl T g (6,558 8 sl Colual oy
S5 A5 5 e 0 liS ki Jal o 5 0580 (a5 aiae ) 53 0k plorl Dl
Olge &y (ames T 5 3Ll Jalge iy 55 50 Dlidiond ilodd 57 00 iy

S 1y gl elazt ol go 5 Ll & a3 53 5y Ay o (S 65 5l oS s il 55


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

TV DllobaT @by Bl dio tpdiios G U5 se b b 25

ol sl (83 (K8 les S aslizal (65 5o Jamn Slosl 3 sk &G
@b 8 osb Slalas opl 43 (PCI) ' Wae ob b e ls dile (galuasl- elarl Wy o b
Ll anm s ply Use S b astle 56 (YY) 0l 5" J adlos g5 ol o
ol Goimed ol Il 0l ol ilosts 15 a5 55 50 oSG Lo 5387 05,8 55 dydyda
anw 5 Jl= 53 (Glay 5iS 53 pdididesd B p Al 5 g W ge S b asli o aaly oS ol 51l
ol B M5y S 1 s dse o b s ls (gl p sl el LT Sl 4 S
U5 5 Wi 5 5 a5 s cdlgn S B el €305 5525 15387 05 8 0l o
&K Latls ol (Y8 E FUl 5 0lsl, 8 ooV Ul 0) A o s |y Ly 5287 sl 5
Sl ealaml dl ) 4 Oy (51 camu 5 Jl 53 sla 587 1o le (gl (63 2,8 5L gy Ll
63laBl Uiy 05,0l G5y 2 4 (YY) Canw i 5 Oyl 53 doete Jlo Ol sl il ,a8) AL o
S 5535 m e S b et lh S U8 ey ol 5 las S § Jaome 51 Bl LS )
Cawlyls 1y
I3 ey 3 B Sle ngm.s); alsl j3 oS Sl Sy s ol 4 dlas e
T ER35 s a poler Coamd 3 5 GRas s Ay p g Ceed 53 0T 51 g 23,5
m,ﬁﬁ@w@w,;,blsﬁﬁ\,uugtﬁ,uﬁugﬂ@m\,;jnf@

.@‘cﬁcﬁéﬁ@)%%%ﬁ)b‘gouﬁ\ﬂ

S (G Y
b p s G Ay el Sk 05L )3 09580555 sl 1SS 5 6551 @ 5L SRl L

(Shediy 5 65 i diddasd Glags Sl el ol L5 by 5287 ol slaly sl 51 (S
S ot Glacst g 4 Kaly 2ol 4 L 4 03 5 5 S5 Sl s (g3l

1. Productive Capacity Index (PCI)

2. Li

3. Thirlwall

4. Kurnniawan & managi

5. United Nations Conference on Trade and Development (UNCTAD)


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-TY e domio T OF o ot I F 0398 [ solaidl (6 3bdre il [ ¥1A

3 3 53 s SIS 3T ddas S5 WS L dididad Gy A5 s (sadee
(3Ll OIS (gla jasla 5T ke Ol yie 4 Lol 8 8 515 Eoms 35 90 § 58 g0 0l Slallae
(T XYY OL8er 5'10) il G tr 5 2 g5 oS 5 (a0l o lazr|
Olse 4y Sk 55 Sy 5 6551 Il ¢ ames S slainlbn Koo slandllan 5 4
O i glandllas 5o (YYY O 57 i) Lles S 5 ome Lo oliS el ol se
2 Sl Al 65k s 5 63l kS 5SS pe3 slaslg 5 0ld J STl
ol (Y0 TOn 5 b5 5LSSb oY V) (i ge 5,8 6) ol 45 S 515 ) 5550
s de 3 1y i S Mg 2 Je Jelse (e D15 (o 0ld plnil Dlalllas ol
224538 Gl lazrbolaml Wse Cd b 5 ol Jalse ool Jol e
Jolse ooy 4 canlsl 55 ol @ S 15 a5 5y 50 Olejen ysb 4 aies dw a andlos o
ol (8 JSE 53 15 LOT 2B 5 sl sl b G U5 5 f3e oS
S el e Sl sl )
(PCI) Wgo oud b5 Lyaslis Y-
Do S b o la Yo¥) o 55 GEST) anw 5 5 Syl s dowte Jlo Olejlos il S
1 3LaB A Yo YW Slejey55 (PCI21) Lasls ol Jgl ases 3 S - ke |, (PCD)
IS pean ez 55 gae sla 4t s 4 gl 53 PCL el als e by
5o 5 gleialy Coda b dowe Jle Olele slazl 5 (g3lambl (gly5d 5 o35 56 55 SUESST
A ools dn g cana 5 Jlm 5 ey ST 5 A5 Gl by Gl bl 2
s oy o 4 oats] )3 &S Sl ol b sdnaes Ay et B FY il esls ol

:@\oﬁoéléy‘)}'w}ﬁﬁ

1. Saba

2. Chishti

3. Pfeiffer & Mulder
4. Fankhauser


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

I Dot b g Bl dio 1 pditons 50 5 o e 2 b 23

5 oo Ol Syl 5 Sledbl g 5t (ICT) Sledbl 5 byl g st )
ol yor 5 Zul Sl DLl Jold A8 e gl (BT Slapteen (S LS
D oo g Sl 5 S bl 4w mw

sl I gy ala 3 50 Gy bl 4 bl Lo Tkl Lo Y
b5 il als o Lal YL (g )50 0 b (oalamdl adlad 4 ol (g)50 0 L (3Ll
2 Sledst 5 o g 5 b o DS (Slpslo g5 5 (Shom b I Sl
S 0K 5 Ll § e mmmen okl ok 55 e ol (GDP) sls 2llsb Wl 5
B S5 sk as olels (25 0T 55 il (Slalyssione o b5 4 s &5 ol
b
‘5wﬁTPJAu‘5;”%,@\@@\3@&#;0\%@»@uﬂ:‘”@_’b@uﬂ.
IS 55 sl kS o 355 21y e OT ol 4y 5 len (b s 2 Sl 1 Jool
bl or BRI 5050 O3 pae Sks 5L e e YIS 4 (Sl

5 ol ez SV Ll 2 5 bl o S5seT Jols Ll wle e T Sl le e
5 OIS a5 sluas Gy b Sl 1) amelr Z3L 53 avug 5 Giid IS SoULSS omen
S g 58 I Sl (slay o

4 O & SIS L 13l gl lp 1 ptan &S U5 S5 5 Jom O S8 5 Jon
Jlail 5 aTely 5 baaslr &Ss oST15 Olsie 4 pagie ol LS oo (5,5 0301 Kos 1S
S S Rl

03 b g ¢ i Sl D) jhe SoiST 5 bl gl (DI85 DL et 4 Laslg Talgs

513 g O g e plazrl 5 Ol (6315T Lok 5 ¢ 55 5 5 3Ld ip 2 Lo )lee

1. Information and Communication Technology (ICT)
2. Structural change

3. Natural capital

4. Human capital

5. Transport

6. Institutions


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YT domio ¥ OF o lad I F 098 /5olaidl (S 3hduto Doladios [ ¥Y-

a5n Jols &350 o i (6 13 sl L s b o g S T o s i Y
oy o s Hlael b 5Oyl Culas 5 Olsyly s Olyslee 6l e 9 Sl sla
2 o Sl G g5 (6l 5L 50 Olej g 31,15 (sl
6 .S o g, S el g gl 2L 5 oIl O3y s 53w ol i3l A
S5 e s 1l 6 pdiidad 5 w555 50 DU (55l 4 (o s 5 bl b s pran
Cacat| [ sl s gy o 5 0 A 5 S el bl g5 Jls p Sl o |LSCi5
5 ailsn p Coanl & s Doy po 4 aslal 53 TS w1 algr (6551 Sl g
2312 e e SlasS  ane 5 OT 36 (S8
Ol 9 DL (sy9L8 Y1)
Ayt Sla g5l 65518 53 65T 5 2 (ol s a5y b Sl 5 s b 5 b 4 ICT
5 Ol 4 w2 g U ICT il o Sl e o 258 Jsl JUIS 5,108 o 3T
Sl iz b Dbl SleMbl )5 plesl s s oo IS (6505 (Bl b S5 Lsly o 231
WJss ol sd o A g0 a4 iy Ol e Sleslatal il 8l Com e ¢85 il o5 5 4 5 (3Ll
Gk A o ST Sl e o Cos Ll 4 48T ol 05T 5 Lo g e 21> (6,8 5L 3L
sl ot by (S5 p80 S hy Sl e S ) d30555 b 6555
548 o gms 5 1y (Jlo ane 5 ICT 53 (1M OLSen 57 W8 D) syl Js a1y w87 55
3 Jlo Sl 3 28 ol OV sl ol 03 5 slowl Jb Cmts 3 S 55 S o
Bebe GO gl bl a s GRIBL s alo paneds QLS
S o Sl 5 Dbl (55l arm 5 ccpl posdhe (Yo ¥ OLan 5 28T sussh)
DY s 40 0350 (o 0303 DL (o gt F5n 5 6l Dlawlons 155 (loosls Lo s

sl cosls e ol ujl" Y SbJLE (o ob; Pl Ly e L}LA

7. Private sector
1. Energy
el ok 43S (YYF) ol L 2y s sy 5 ol 3,005 i ge b b st s o 151 o Y
3. Lucas
4. Owusu-Agyei


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YY) DllobaT @by Bl dio 1 pdiios Gp 5 Use b b 25

(alg 3 (VoYY O 5" ) ol osls U1 1 LT [ pebs 503,578 551y o
u;wf)Gﬂ)ux\o&ucﬂwTduﬂ;w\ww@@,;\) el gLl ICT
slazel 5 03,8 &S (ol DMLl Bt 4l pl Sl 03 ST ol 1) Sl
BT n151 L Sbls,l s Sledbl g5k (YA (S n) S o o 1y 018 wlo
(e LS 0 S S| (65 5 wn 5 4 G (55T 5 D g5 5 ¢ 15 JUES ¢ ame o 3
ICT o ol LS o 5o 585 Sl a3 b 5 Jaomn o 5 5155 s ) Lad g
) g I [ O (PSS PRSI LRG| IR G D ITPNWR P | e b

(VY Ol 5T ) ol Gy Lo

Sl i Y)Y
b oS ol (g3bal sl (U551 5 b phuy Slacs, 5l Liajls o Slacs) il anm 5
5558 U1y egalanl S o (Y1 g2) 5508 s o (g3l Siomy o5 s
93G5,k 5l (Yoo 8 0L 5°0Y) s o 0Las 15 YU o353 55,1 b ooy OV semmes LS 5
SV (St o 6 51 o ST p o Glaggl 5y e 5 5038 Sl T JUES
250 JUST 5 A5 62505 S 5 o b 51 oy a3l ) el 5 ane 5 ol Sea
Lol G b 1y pdititod Glag sl s Col (oo 3 (S 51 LS frged (53l
Sl ebie SHY R 7O 2ul YY) das 2alS ol nlaasl Hltle 5 i (65 5]
Ssls 1y 6350 L 5 LS e o e (651 ooy VIS W5 &S S o Wl 1y 505 iR
50 S MF sl Ce w4 WIS o a5 AL s hed GTS g 4y 200 B S

Ans o dno 5 1) (6550 Ul odomy mlis 7 (bl (o3l o b8 ,8 15 (6ol e

5. Ozili

6. Hollenbeck
3. Raheem
2.Chu

5. Lal

6. Stern


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

Y=Y domio ¥ OF o lad I F 098 /solaidl (S 3hdto Soladios [ YYY

03,51 515 3bal w65 51 SLolis b day 6L (Lo (s st o Jidw 4 315 bl
(Y8l es g) us
5 4lsTs Gl Swls oy siS Sloslo Gladew Jhow b (g3lasl Suomy Lesls
S o o Sate |y (65315 5 e 53 5Bl slasyglws 503 ST Ll 1y sae bl
3513 Sy jlame 5 6551 ot BLSs1 5 035 sl Ko slaas s Sl jpale ast s oyl
6 0T 38 oylys el ol LYY Lol Kan 57655 oY Y ol Kaa 5 7 Sl Y YY)
a5l anw g (YY) OLSaa 57 55,1 4T) gl b (rem OLSan 5 So15) ¢S e O 2o

DO s s 6 plaxl pdyd o

b 4o g ¥ ¥
@uﬂg\p@\)ﬁquﬂhwduﬁ"(UNEP)m‘}houjuwj@umuﬁ
3 S5l 03,5 i sl b e Sl 5 () g5 bt ST Jals
i § 3 b o 4 il o Ay 7 S e IVl gldlie s (Y2 YF) O
T R S N R R G L
b5 AS o 3585 1 OE WS U 5 g il el ol b mbs Sl Sl iy
ol (TYY O 5V S YV OIS 57 (e ) 3415 (gladkate UL arw g ke
3300 o 3V 60575 el 5 Sl wlo o ack wlio 4 allaie &G Saly ol
318 gn 5183 55T 5 53 Sl M wle Gy b 511 ddidos slacs 3l a5 sl
O @Bl el b mle 2l gl s (S 13 sbe SIS mle i s ailaie
3358 s 52 SME e Dl Sl Esl ol ol & 35500 NS glantaTo

e 3l e g BB sladaT s udls dal s iyt sl il anm 5 slodee ST al ol

. Fouquet

. Rafique

Zheng

. Alvarado

. United Nations Environment Programme
. Sarmidi

Luo

NN OaRAWNPR


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YYY DlelobeT @by Bl dio i pdibins Gp 5 o se b b 25

LS SOLeT 1y pdosyend glacs 3l 4 JUEml (slaat o 4 b sy o SIS ool (Sen a
o= K U daly oK a8 aS o IVl il el ol (Y Y 0,5 5 'Kl
sl il anw g d-.:.kc\..» Sl sy pdididas Glas) Sl drw g g dx.:.bc\...a @ LS:“{\)
@:,bcuLgijbjl’)u‘Sd:j;cJ,\:m@@};rﬁg&ﬁp&yj\’umbx.@_b;
5 OV TS 55la) das o 2530 (M8 ale v (12 3 g 30 dsla s Ol jn 03 51 0 4]
dr g 4SS (o Gl 4 g G 65T 8 el o ga callate 55 (65T 5l (e
b 35y pdibidod lag Sl
Sl dslo g Y1 F

NS S s (Gl il a5y ki (SIS Gy b 51 il o (Sl Lo
L s LS o Fab o @ Op e ) iy 6551 slags sl VL Sluidl wla o o o]
G w5 o Culg 53 9 as e SRl 11 ESTL (65 51 4 (o s clady ja alS
& e Y gmmn Gl e dnn 5 5V b BBV VP T L lR3) 355 o rdyy dond
a3l dle 087 00 S HUSI L 6551 ple e 5 355 w4 SV ame S5 AETT
g 33 bl 63555 &S Sl wle pu (VYY1 5 Tlw) 355 0 pdbbidas
SOV 7 g 5 JLS e (Y2 YF O 500 5l) Sl pdbddos slags !
G5 O e Lasitens Sl San lsl ayle o o8 1287 o 0Ly (YVE) Y s 5 SIS
S ol g 5 b St las g ¢ 2513 a5 slins & 5VL Slasl alo 5,10 5T
(agdor G351 5 (amalns s oL Caenl g 555 4 ot el adly s 5131 o

5 15 4 S it sl slasns T (B 1S & (Sl e dr 5 iman

Wang

. Hartwick

. Dehghani Shabani
Sibanda

Sart

. Kandpal & Broman
. Gelegenis & Harris

~NoohAwNR


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YT domio ¥ OF o lad I F 098 /solaidl (S 3hdo Soladios [ YYF

S G35 it 03 sl Il e &S sloml 5 bae s 5 ol (g 5luosba os 558 JUESH
VXYY g 03T) 5 S dal g ST 058 0 Culdr o sas idu bow s
Ja 9 Jo> ¥-1-0

(Slodst GBS 5 4o o BLLI 6415 55 ol sle Olsie & ¢ &5 5 Jo Cnts
5 St e s bl o S o 5 SIS ST om 6o ls mel g e s 48 55 B
e 5 S35 OB S e o 7685 51 (K ol a5 8l Lo ol
R A v VOV N PP HEN LG P LG B I PR I A e 3 ok JdS b
S35 e s Slo g 5 06 o I dn 5 4 ot 5 (aa Dy § D11 2l latas,
Caly & s AET 215l 5 L e 2Rl 0l (slags3 S 5w,
03§l 5 (83L ety 5 (65 51 Aile iy e S S 0t D3, b Jamn s
Wl 438 3 ASTE s y5m 55 (Y000) 558 JSSsp 53 g ydge nl Tl 03,8 555, 1,
G o GBS S a5 ST g Sl o3lital oGSl S G b S S e
O 55 i o (Gla (g5 il anw 5 el e 533515 pdblbidad Gla(e il 3 ks 43 soge
it @3 Hallom ST AT pals 1 (SallT R il s Je
Y7y
alg Y-1-%

e 3 S Olgea ((1480) T8 5 ol 411 (g5l CukST 1 (gndate (sl
st slul 5 (SYsle slaay o 2alS 55 baslg U154 1y 3l CoudS OL1 Sl
del " ol Laslgs ol dimme 5l S o (5 olainl 5 oolasl glac Il (gl 35S
B 5 oIl Jasms (CliSTL slaslg S o Colia 1y (oabal (slajlih, S s gL

S o ol (g3l S (sl

1. Adepoju
2. North


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YYO DllobnT by bl dibo tpdios Gp 5 o Use b b 15

(13 o (Koalon & 515 6550 e 3 S5 ebde 53 S gl & uily oy
LS oo 5 6350 5L 53 e S5 S a ) (s it als 68 4 5 Sl
G5l Gwl sl s alg Jbtle ) ol 53 (YOAOLKer 5 'S, 0)
S 3 g 45 S o Ol (V0IW) O 5 5k alaly cpl D30 Sl i i
53 S 5le sl 1 OIS e o 5 0k (3Ll 5 ol SeSy; 2l 4 e (50l
Sl 5 6 8 CoaSl b (o la) 5287l by ST 0 (52 535yttt (Slacs5 50 slae s
b s S Sl 55 (oo st SIS e I 6 2o e S5 ) Hie 5> Olak
(5ol kS glaadd go 31 S e owlow L5 aS 3,1 ASTE (Y YY) Sl pol .S e ol
23 bl B pdiddasd el Dy Glaeg s b Lad e gl Sk (IS L
S o Ll (M e
ogas sy Y-1-Y

Jb s Clﬁ)a o9 4 sl slolw il g bedes Jb c\.’.e Codgdoes 4 a5 L
(Y 10) OL,n 57K s, vl (65,0 Joes Pl 5 o rat Sibu OS s a5
sl g 5 P8 s3lasl Glaias o oo s i IS il o il go 5 14T 515 ASTE
L bls dinl g Sl a5 5 Sl SO el )3 g B Ao Glacs Sl 5 ok

Liy Ll 5 e byl gl s S 54 Jsls Slylael Sl1 G b 5l oo sas idu dxwy
Slp & (Ohlael A4S fgud anwy b s glay i8S s 1) a8 rals 5 (ol
RIBl s S B s S a4 SGles Gladia s o pas (B wbe
sl YY) POl s, 40 Lyls S lasl 2l 5 ST lal sl s ol B wls
s Ko e ol 3l eslizal oo 4 CO2 Slasl , Shhlzel 35 Wb ol b (Y YY)

5o Ll cdas SialsT 1) S Hlasl Wl e el ol e glac b 4 1 4S5y 5ba

1 .Burke

2. Shahbaz
3. Sadorsky
4. Rodriguez
5. Olorogun


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEYI-TY e domio T OF o ot I F 0398 [ solaidl (6 3bdre il [ ¥Y$

358 (AT Il e e Sl (S ¢ hoad S5 g 2 s b S| Coles D
5 S drm g 45 A2 a0l (Y2 Y9) 0, e 5 55k cslg 53 (YY) 0L, 5 ' 5,L)
2t (551 Slae)s S 4 aile pr Cyla L Sl g5 0 (o0 s A 4 D yliel &)
Sl wle 3 Culem b Jlo Sl 3o tins 2alS 1, CO2 jlasl ¢l slags)sls 5
5 ST 2al 53 page SR S a5 sla ig Sl eslizal 4 Lyl ynST G2 335 5

S o iyl I dnw 5 (sl

SipY-1-A
2l el (G S o il ) e A el (3Ll Sl 3 ST e IS
b ol s il s 53 ad g0 4 5 (SLS Ol js g (65 51 e By a8 L
3P o e 5 a5 Ul 5 e YL (o3l a5 4 plitens OISl 03 g o3l 5
S35 Olge 4 a5 Gosb 4 A oo (5L by 5iS (aliatl anw g 5 A 03 1y (G S B
230 63l aam g Ll gd oo ald Sl g i)y glacJles iST1 s aS s
O g 05 83 (g S amn 3B st 4 5 (6551 3 o el a1 531 b (55,51 5 gukmn
4 OIS Gl 5 0l a0l 4T ol Vs ot 350 hoed (55 5 ol 4 (S L
(a5 B0l o (o s a) 551 SMlne Jo (51 mlin Loy 8015 3L JL
ST plis ta s 5 1 0L iy Sne (ol e s Ol 3
OIS 55 (ol) Sl 03,8 o slals o sl 6T 038 02Kl 5 505
dr g 5 iy S, S 53 551 o Siulpl 38 blitul Ol 5 e 4 53 (V0
o903 oS (S3ITL 6531 Kb Jis 4 0 St s s ool or po ¢ by 5 (g5l
drn § 5 Gelod 5 i a6 L) 5 dmw g slgiieg @ e £ g g 0 ST ALSL 20

el 0l oj}>- u'l‘ BE

1. Byaro


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YYY DllobeT @by Bl dio 1 pdibios G U5 Use b b 25

2N S (S5l dawgi 2 Fgo Jolge plo T-¥

g 3y 3l bdle o sl bl s 5 ool Wby Ole dbal,
sl Caanl p IRENA SIEA L cailejle cpl .l @ 15 Sler sla0bs L
@3kl Wiy Lyl ASTT el Sl ks SalSTs Ll dnw g Coldal Gisw s e
ST Ly 58 1 e glags Sl b e (LS AL Ll

i b TS o gt LS o Wl 03 ] 3ty 53 (oot S 35 e arw s
3 YL ol e e Al ST 1, pdudidew (6550 slaesn silblely OISl (e 4og
Sz 1o S 5 b 5l e a5 imen S o o0l 5 s GV b 8L (glee s
Joted 1) e S slae3s 1 3 IS abe o (Dol @ g s (15 5 Sl s
OIS wlo o Colda b il g5 o alo o J5b el posdle s ss oo ST J2alS Corgn yos S
oo LS 55 S 53 15 Sl da s i) Lame Jlzass Sl a4
1 ol S s (Sla (s 51 o peme Sl 315 Il slasl3l 5 2 (b ol LS Syl
S5 3l oslizal 5 onlis Jlo mlio el A 3 358 e S deSTl6 by Lal
(ol 53 (TN (S pnle) a8 ¢SS e (ST JialS 4 Ll e 4 iy
3t g e ST pditias Sl il erns 5o (H50 S i 5 lie Jlo sl
3,05 a3y,

g B st b Gl (5551 5 aoe S el 6L sl )
Sl a0 sl elal ool ST oRaly ans b 4 by e Iyl o8 s (ol 0
Sl 5 dasi A el S 3 15 LIS 5 a g slartja el S 41 S
b ible & 5YL a5 Db jae Sl b bl 51 2l oS os JT SlalS 15 5 55 s
Lb el Lol bl js (ST jlasl 5 S oS o jlaly Jasealaw Sl ke
G Dl y e a5 i3S gty (V440) T 5 55 ¢ Jolie 53 (V440 OLKas 57515 55)

1. Sadorsky
2. Conrad
3. Porter & Linde


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-T) e domio T OF o ot I F 0398 [ soladl (6 3bdre il [ ¥YA

SSLS S5 4 485 b iy Sl 4 4SS e 35l 5L (65T 5 s el bl _aons
Fosded pelde jh 53 a5k o Jald ea |yl Gl Sl it Lulg 5o &S AS
60315 5 army 5 et Llg oo aomacun ) Sl)sae Sl ol w45 das e OLES
o) das e il ealaml diy s esls alS ) A 5 glaa ja a5 (S &S5 o
e 5 Ol e S Lla5L 1 ediS Ol & (ool 5 3 e 1 g &5 ol (144)
2B b 3o 3l 5L U e ¢SS S L 4 4SS e Ol 1 Sl (93Ul anus 5
I alia b 4 S bl ) e 50 g e (ST s ST LS sl i
st & sma YL (ST 5 VU @551 G b obaolSsy ¢ amaco ) S i
A 5515 G5 O e 5 s laen (S JT A5 p oS S 0 s (55T 5 S5 5
S U o lgiin T a4 o3 o 65T 5 (6o e (VYN 5 TG, Aas
W5 55 dm s 5 Geid SME e pur Rl 4 e 1y IS8 ¢ amats S D) ie
Los 55 b e 53 5T Cule ok o Lite SIS Ol 5 5 S i ST
XYY O 52 515) U o Jaes S
Rl by piS ol b (85Il Gl g edules Olse & 5 ol O3 b
L Gk ol Do b sk 8 8 s Sleds 5 VT bl G b Sl s paS
O 5 5bgs il 8l gl ST s 1) pdyiiidons (Gl 65 5 dnn 55 15 oo osSa
e 3 4 i slag,sld Jlasl 5 (8 HIs 0L a fged o ge sold O3 5L (YYF)
g osld cpl 558 oo dnw Sl 53 (Gla) 5iST 4 aBlanw 5 (Lo, 558 I pdididas lags) Sl
br 5 s g 93 (pop S A Dl (S 5 63L e S5l b e Dl Jeli
ol 035 56 (1840) 7 T3 S 5 ey S illas imen S o Wl dis s slags )

S o el it (6551 SlaeS s 5o (o et S e o S 1 15

1. Porter

2. Razzaq

3. Cost-saving innovation
4. Compliance costs

5. Zhao

6. Grossman & Krueger


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

TP Dot b Bl dio 1 pditons 50 5 o e 2 b 23

S35 Slmads s anas sl p3Y (B A 5 o b Ysors ol OIS ale
3 b glay iS4 uS e 0l (VYY) 0L 5 K515 Sulg )3 diyls ol jan 4 1, STl
a5 Sl 1) (8l Mol 515138 38 Comi Y gana ()l 0352 3k VY
ST LS A dos (Sla (g a0 il 5 o sl ol 85,8 o 1 4 Lk
Frise S Jole Kos Olse 4 pdibidnd (655151 G 5 il 55 6y U
a5 g e ST a5 e 13T o 5 e Sty 55 SlaeSin 5 (IS 55k 4l ety
i Slabll (il glaay [ a ai b lae Bl ails pdidos slags Sl Rl
ol ST e il (b byl 5 byl gl a8 sS usffv—w ST 3 55 o St
oy T 5 b 355 Ol kol (5l S e 4 080, el folod 51 50 [V
5 O Slaranas 36wl 51 el ol 5 3131 ¢ Slabll Loyl 5 55 .l 540 sl g lls
eyl ol ALST e (g,las LMCMKJQ&GRLNSQ}AﬂéLALSJ\KQBﬂ
3Te sk DY TUSE ) 5 e ool Sl Il o 2alS 5 085 slaedsn s @
3 SS sl S S Sl el gl 15 e Gl Zos a3 (T e
] Qlf..b'}:fr\) P ;,\?,u,uf.lj o ST 055 pde 21531 o onlsd pde ogn (slacaly
Sl 3o 5 LSSl (1,2 OB 8 ol Sl 5L 015 385 (b5l 457 5 b0 Lol onds
1 eSSl ool b o il Sl (SenS s 6K, T o5 0 5 258 5058 o
555, opl S e Bl els el s ‘5‘;43‘ﬁf\:~:>=w il o S Sl
w};’c@)sjsﬁﬁmgbcmqu)lf)wfwﬂsﬂlfq,\5\)36543\)\5«2.&\:;»
(V)7 e (0880 & sl s Wl ) ST (b gie o b ST a8 ST 3 28
Wly o ombw G S o s LK (gldibte Slidke S A5 Ol 545 andlas o

1. Zhang

2. Real option

3. Bernanke

4. Bloom

5. Greenwald & Stiglitz
6. Chester


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-T) e domio ¥ OF o lad I F 098 /5olaidl (3o Solados [ YY-

Jld 5 6lay sl s Sladlie (e gl L yd LT 8 oo 5 baa o J2ul53l claofg s )3 b
Pl 2315 Gble ol 55 st (5550 slaeSs g i ST Lt sladle 55 Uy 3T

2305134 ¢ heud ST g 0 Sy 5 (55 ol 4y Loy o o GG s b
SHME oy 5 555 e 4 (hdup 5 s 1) Ly 525 Wl 5 Sty 55 SU o Bl
ple Bl SuST, s @ pliddond Glaiss sl das Gom pdibidos @lal Al s
Sl 1y 65 el 5 onls Sl 1y ed (s g Sls,l 4 Sealy A8l e T
S sl (6551 15k 53 (e ks Dbl g Sl S Sl 55 SU o oMo 4 i
S siad Dl ) o350 i Sl e e WIS o S5 S8 4 e 0 Il
s Fsaladl 5 5ol 55 mle (Bl G 1) wla 755 ) 4 il Sl 5287 ol
L5l 5 or Sk 55 Sy (il 3 ST B |y it Glas S anw s g e
53 Oliabl ple L agrlsn b S oo |5 (5355 055 33 IS ale pw Slanenas g ol
e o 13 (6551 e 3a 0 53 S Al o Lol Son LS 5 5 a5 463 1 4 4o
G55 Sl a5 & Ll 5 n ol Cpl o ins [2alS 1y s )ls (550 4 (Sals b e
N5 5) ST ST (5 1 skl e 4y 5 35 e e oy 5 3 51 5510 5 45T 5
(Y YF O, e

95 4 Olallas .ol ol 035 oolm 5 JHls ol el Slalllas a0V g 5o

Wl 0l GulyarS p i 8 5 5 pdiidasd (6551 A 5 e

1. Wang


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

Y DlobeT @by Bl dio 1 diios Gp 5 o Use b b 25

oud pluil Olllas dods ) Jou>

o axlllas 5 30 4 4ol an)las
il (555 2 Sae Jalse 3550 55 (JoHs Slallas asds
Olge & pdiidasd (550 mlie Sl edd Wi G (el L5 | 4S5 5 LSO Ol 5 5 s
RV PRE S NTONEE TIPS J JICENPRCy ST PR P9 (Y¥ay)
A3l S Ji55 65 o8 ol 0T il iy slags sl amms | (A5 Cmio | 0L 5 S
AL Aoy ol ! (Y¥40)
Sl sl 5 Shlasl cplgm H15L arm s caBlann 5 glay 528 5o sl pis Ol 5 BT
(03 5 WSy 5 555 SIS a1 SE o pte | Jbss s lenn s (¥av)
S5k dna 5 a5 b 53 Slay 5587 13487 - 35505 ST 5L Axen 5
313 S g 503 B3 453k 85 i 5 ST o i o
S5 5l 4 anw 5l 55 o) 5587 fled (i Dutaol oS SlaeSTpd | b 5o glaypiS | Sl pdiss
05851 0oy I8 b &l 5l Sy Lol s oo 2l 1) iy dow a5 (ray)
RRT Y J:.Mf B) 5).1?4;_[»}“
3 ke slal 53 @S Al 5 aaiie $5,5 il ol 0L, 5 ok
ple b b Galst g o Kl G 4 OS ol slapE (VF+Y)
.5 Al g ifl;‘ s,
2 G515 e Jelse 3550 50 ()l Dladllae ad
el G il a5 (ol b @ilse B, 6l e sla) s Lo sla,y 5287 (Y1) 615
1 5Lkl 3Ll
Olsie 4 (A3 slaads 5 )G paw Sl 15 SVL oolasil dsy | Jls 5o slasl YV | 03258558
S r o i Sl A 5 GladS e DY) T055,5 5,
e Sb sl 5 (S5 SS 05T s il Jls Gallib s | e (sla)saS "ss
S Jm 5 ol pdodides Gl @l 5 sols sne Y &K T (Y+¥Y)
3,05 0T L e B3| o S8l o Lasil
S 65185 S 5 0T i b Jols (allib s 55 3l | Sler 65 5 | OLSGn 5708 5
as e il (YeYY)

. Carafa

. Przychodzen & Przychodzen
. Vural

Dogan

N N



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-T) e aomio IV OF o lad I F 098 /solaidl (S 3hdto Sladios [ YFY

a1 1y dodsdond (6550 o ombow &S jlin 5 (o3lamil (@al5T | e 5a8T VY RIFC OV
bole GWl i Cumbse L, (5)lskme 5L el S ges 5 3L Ll Loyl 4 slows! (Y+YY)
.@ldf\;“_;j,?leja‘_;-\?lf
pdididas (6551 4 Ul 4 mte 55 a @olg ZdS 5 Sl anns Lo sla5i8” EA A DAFEFINE
s
Lol it o o o dons (sla (65l 3 ol S g oladl Wiy | gaie sla, a8 | 0L 5 08 s
Al gite S1L gl sl 53 (g5 5 daeal § GUL bg,l 4 slows! (Y+YY)
203 giin 36 Ao glasl il Lol p eSaly g5 ol ks | OECD L uusy: 0L, San 5 515
(Y Y¥)
oo bl 5 ¢Sl 55 S o e LS o (YY) G,k
stjoTéuubuﬁ;)ﬂfq,bda‘.uv\uszgmm,; w&ﬁéu)_y&f QI)L(,&}&J
Sokaols oS 55 s died gw kadtly 53 il Slacs) il ann 55 (YoYY)
s n S 1y pdibdes slacs) il anw s Dlbls )l
Cor g o 5855315 55 I Wl 5 W slacd b s Ll BRI ,,:5 Y (¥ e
:}&LSA)‘.M.QAM}}'}LEJ)‘
Wb ,e pgololian 5 ute 136 (LT L 5l galasl Ady 5 b dre g s i 3T | 2o 5 LS
Sl Sdeel S 5 ey s Pl el (Y+YF)
Rlda G A5 s Jelse 3550 53 (sl Dlalllas 4D
Sl @l Olsie 4 (53 @55 Gatmla 5 0 GaSe 0B | Jlys slaysiS | 0LKes 5 Tlebb
6)\.*?4;_&].«.!41”SJB))‘&}D@)&DTSE&)W}SG‘JJ W}I Y+YV)

S el alaBl o3l pliddad (655 sleels s sl
r.g.» é\.&dfj’u R u;“):'.'\'l E) u‘la:an o ) Q‘;\ gﬁJ.i.\iJaJ

A

Tu

. Saadaoui

Farooq
Madni

. Ngcobo & De Wet
. Fatima



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

TP DelobeT @by Bl dio tpdiios G U5 o se b b 25

b alllan 5 g0 & g anlllas

Gp My p e 5b b sl Sl 5 @Il a6 Ll o | Mk 5 Olype

Silsly il as i G o pmae isl 3l lan 53 disls s didsdos (Y+¥Y)

el b e a3 A 5 OT ST 5050 0 e G

b bas e s iy 5 Olel ol 5l olea STy 5550y b ) Lol aslst | 0L 5 T el

53 BOT os 550 slacs ja 58 8 5 55 5 bt (6551 (6553 (Y+Y¥)
Ll Gamen omn (ays gz I Sage 55 (S5l

Gr S e Sl Sl aloyu dangi 5 b S Dpae | Cpm 553 WA less 5 IV

(ORls Gl g s G s e 131 6L At s 5T ¢l e (Y+YF)
S o i 5 G P Gl i e

5 She0be 53 (ol s M o 8 das o Ol b o | K 5 Tl

US55 Ll opd or (e ki G M5 RIP) 4 Ot (Y+Y0)

6olasl iy (Odeddds 53 3,05 edalS” e ¢S, poled s D
W LoT bl byl phbtdes 3y g lslias it 5

Al ote (Sl sk dan 5o dididen B

B SaBl 1o
drn 5 Sl AL Conlin rlas end 4 s Dlalllas 53 oS 5 505 Ol Ol o0 (IS 55k &
S Sair g heed GACS g 5 B Cd DUl 6 5 0t sl
PR E R TGN Rt Ay | R WE B RN N PN E @L'.a 3 B smad lgiiy 5 LT,SL
Olallls Llals  pdibdas Gl anny oy 5 blw b (OB b ),
(83T e ss (s ealasl wnn 5 ( Jlo a0 DU (g 2 4 35 (2
2SSk 55 6y 56 5 9ol kS (oLl Cundge (jla (SIS 05T S
OLSes 5 (g5 &8 5 oo o stn (Slalllas jy (59,0 bkl pdysites (0550 S5
A6 w4 (QARDL) " Lt S n5 5 sla 4y b e 5 55 s (65 LIS L (Y4 YF)

Ls\wlk,e.4514:5\.3,.’wﬁﬁéh)yﬁdﬁ):ﬂﬁg%@déjjl,\:J}Sﬁ.a\yg;:éjbféu

1. Sravan & Mishra

2. Taheri

3. Xia

4. Quantile Autoregressive-Distributed Lag


https://www.aptech.com/blog/the-quantile-autoregressive-distributed-lag-parameter-estimation-and-interpretation-in-gauss/
https://www.aptech.com/blog/the-quantile-autoregressive-distributed-lag-parameter-estimation-and-interpretation-in-gauss/
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-T) e domio ¥ OF o lad I F 098 /5olaidl (S 3hde Slados [ YFF

J 53 lay 528" @ sai 3 i S M5 Wse Cd b 28 (o) 4 o8 A 23
A5 g Wse L b et ls GlalaT 1 s Jls 4 alllas ol 53 osdle 350 s dna 5
daly (ol ol allan mon OpSTE & il (oo anns b 53 by sEST )3 pdide O
OLSan 5 10,8 Jie Goa cpl 4 ol s (gl sl 0315 515wy 3p50 |y s 8
Llod b Bl glaesls 53 s iie oo Jast o Jaulgy oy p Ol 487 Sl 0k o5l (Y+1Y)
Jolse S0 s 4 plambaladl Woe Cd b LS 53 5T e oal 1y 215055
sl okl a5 oS B 9 2 0 e oS 5 (g3La3
39T 9 9y 9 Gwdd S .F
by Bl SlabwT Juo .-

s Sdely swy a0 aS Cawlade o3lal sb g ladde o)l aewslaml Sl
e gladis Jols ladde ol 31 o ad ged sl 03 g diadiDle ot & 5 Ol gla oL g
AJWTJ.\.Aiii(\QQQ)FQMJU:.Mrd‘degrﬂjfjajﬁ-)r)\}wd\iﬁ\c‘g'};)bﬁj)
d.\.a&)a.s\:r._.u:\)ajgujCﬂl(Y~~O)Q|)@)°M\};..\A>@w}5bl:w.i\uljli
ol Jie 5 28 L (YN 0) P 0lui gy 5 oty caalsl 53 .S o slow | B s JUsl &3 g S5
S e e o ESTSS (YY) 0L 5 Y slaes i) 51 6,50 e 5 (1449)
(s iy pl 5o 5 b in S slgttin by sl Bl 5 @1l muslS (sl (g ladcan )3
Olo ol 53 cdin 155 53 o b JUES) e clay g §5 &8 S o 5 Slllan ol alas
e Sl6lnT e 5U pads 6l (YO) 0K 5 50 S aalsl 3 5 (Yoo P) P ila 5 SIS
3550 b B 1ol Josjle o onl 3 5515 150,55 sla ke 3l oslil OISl 487 L3 87

. Markov-Switching

. Smooth Transition

. Threshold Autoregression
Hansen

Gonzélez

. Ramirez-Rondan

Hsiao

. Caner & Hansen

ONOUTAWN R


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YFO DllobnT by bl dibo 1 dios Gp M5 o se b b 25

Yie = (Lx{p) 041 (qie <v) + (L,x;) B1(qie > v) + &t M)

(50 &S Ll JEGE o Sobls 1) sl ot ole 5o i 5528 55wl i Vi o
32 &G Xyp Ans oo OS5 (V) sl el 5 (i) 10lnT e alowg 4 0 (s 5
Gl K5 5 Y Jlsaisy june ol ol (See &5 ol pend 55 sla ke I g M
il oo b o Ejp Colg 53 AL 1305 5 5150552
Wodls g o1 slslw F-Y

o5 G ite ple s PCD Was b b o ls 56 Jowi 5 4 5 andllas ol Ot
T (Seus5 wmolr Gillae B pl e Sbws (10 AL sl G A5 Sse

.MM‘P))}Tﬁﬁjé}iﬂaM

REGS;t = Bo + P1REGS;:_1 + B PCl: | (PClyy <vy)+ B3 I(PClyy > y) +
PaFDi + PsRISK; + fsCO2P; + f;TRADE;, + BgINVy + u; + €,
)

S Sl (YYY B Yo ) OleodasOlis b s (VY B Y 5D by giS sliasOlis I o 55 5 45

w5 4 REGS;i_1 s REGSjp .Col 0l €151 ) ansend 53 V=) Jgd 5 bay5a8
IPClip sl oo OT a5 5t 0353 531 5558 pdsodand b3l 31 G o 55 g oinsOLES
(250 4 ly ia b 5 (10T e on addllan pl 53 o el Wpe 28 b el S
PCI21) asls Jgl abens . (51061, Yo YY) Jlo 55 Mo Olejlo Jaw g5 sl ol il o0
C,M\}é).sdu.'cwl.; P PCIL o ls sls oo jibg 1y sLaBl 1AY 5 Yo VA-Yeor Slejoygs (
Olojle slazml 5 golaml gy 58 5 0920 53 2EST il a8 s jlgz 53 sie gl 558
M s i b Gl Gl bl Glal 5 sl 5o gl Sda b doe e

Gasaws A 53 Lasla FY el pPCL jasld dd osls anw g camw g dl= 55 gla,5iS

1. Indicator Function


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-TY e domio T OF o ot I F 0398 [ solaidl (6 3bdre il [ ¥Y$

gn A opl Sl (gl o3linul 550 (L0305 53 Y desand 53 Y=Y Jador 53 .l od o1 b
el o &1y e Ol sl Lo 5

rothe Juaneg il € oons 30 58 Jlo wan s jasls S FDy e
L;u@pd).uwuﬂ)up,u&;pcwb;fﬂf,uu&u@&usbw\ﬁ,x%
3gb e (5315513 5 (Fi (5Ldd 35 ptman 5 STl » oyl 5 ke o a5 Sy S
3l aglie BB 5 omnie glaosls 355 s @ s nl 53 el 0l LLOYA (s ks g Ssls)
Shlzel G s (o drm 5 (S el g5 cann s Jl 3 slas 538 55 wle 5L
Sl anw g5 2 ls Olsiea « (GDP) Jstls Lallib a5 4y oo oo 2w 4 olael Jss
AiL e Sl 55 Sy et s 0 iasOli RISK p cogdle 4ol a5 S 41 5 oslinul 55 40
ok o3lizul ' o Lo Sl 55 Sy Lo la 1 e il 6,8 03Il gl andllas ol ys
gl SKan & Sl 55 Sl o 5 (6,8 o5l g Sl (gl 3l Lt ls Ll
Sl S 05 i Sl (AL Dl el pals o) IR STl ler
C L e B b e 5 5b 4 oS olaml U ol Slasanal 5 Sler 5 ladkas
Sk 85 Sy Lot s sl 4 jasls ool Sl eslizal s 1355 e dlous (i )10 s 5T
Jl 53 (sl 528 (51 Laesls 03 552 g pe (VAN sl 558 5 LIS Lo 5 0k L
o1 558 Jols Lallib W g 4 op S ST (65 [l Cus CO2Pyp jiie Al oo drmn s
@ op S ST 6 HLasl Cand HTY) 0L 57 S toles andllas cpl ys Sl T ooy 50
Sl ) 5 eemli Olsie 4 (S AT (63 Hlasl Dul) by 5iS” Sy jallb o 5
0353k ard Kb ow 5 4 INVy sTRADE;; ‘pioees (ol ok o3lizul Jasws S
Al ot oyss 3 5558 GDP 1 Jotls el ol aple o |55 o 5 3Ll

1. Geopolitical Oil Price Risk Index
2. Caldara & lacoviello
3. Li


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

TPV DllobeT @by Bl dio tpdiios Gp M5 o Use b b 25

Yorr Sljosl o Cote anw g Jl= )5 5528 VY & bg o L slaesls 1 andlas ol s
SHOYE) (6550 Ml 3T ol wle 518 alal sl o (5,80, Y YT
23 0335 e n OS5 by Sy (6 S b ST (6551 53 OIS e oYY Il
(W (5] b o (Sl 32 gems S| (jle 53 5 w5 5 ST Cpdyta (glacs ) Sl
oyl gan S35 e 53 Sl Gl AVl )18 Ll w515 Kndle 5 58
ohat oSl by Slia i ol s LS wlw 0L il pde 4 o
ol are g dle 5o 55 5b 5 glaslasdl jo &S (655105 53 SETL sl 4l
o 3 g ameg b s s b slaslatl g Gl E ol el e
jlrhcwgﬁ\..uwgl{‘}f,\.p):\b:)b).sol;.zauaaéfli&jjj!):d;l@.?Lg)\.lfm"l.aﬂ
ngjlg‘_}ﬁ\fw;w:wéj‘_;uS@|6J\MJ|}A§)\:¢¢M}>J&3J’\#3W}E
S50 Jolse 2 S a5 sl 5L 50 Sl D) o 5551 03 LA el 5 05
st 5 JB Sl 51 IS b g 3 T3 ol e g b 58S 05 5l 93 0T
el lsy
shasl Conds 5 5l 1S 55 Silann s suaih bl p 428 Ol
Glaosls ¢ pimman (ol 45 Sy son Lo e (glmesls 4 g s 5 (TYY) fho 0lejle ™ Sl
Sl oL « (OWID)Wesls 53 Lo Ol b ime e 3 s ol 53 eslizel 5 )50
(WB) Sl ¢SS vy o izie 4Vl glaosls ((GFDD) Sl ¢SOL Jbe anw
s WSy pde 50 (UNCTAD) &yl 5 anw s s doie e Olojl Sledbl oKL
aods diloks ol el Ty S Sl elbl 8L Glaosls immen 5 08 550 g 55

.C_,.w\av\.a"-\ W)J\‘—\ djb)bhd'\-cu)hﬁxﬁwj)\g‘

1. World Economic Situation and Prospects Report

2. The World Bank's Global Financial Development Database (GFDD)
3.J.P. Morgan Center for Commodities & Energy Management

4. https://globalcarbonatlas.org


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-TY e domio T OF o ot I F 0398 [ soladl (6 3bdre il [ FFA

@8 w0
Skl b Og03T .0-)

,a.p4:4;);.;.M\a.\,:rt?gs\uﬁaL;\ﬁ@@&\,owﬂ@uﬁm}ﬁﬂ(wj\&;
BE .M‘Q}AJTJJ}A duﬁ)éw&b/gﬁﬁa L;‘IM{\) S 9 CJ.G Q}A)Tu.i‘))
@L’b g:,.w‘ o.\.f}: oJW‘MLS}'«u\) LSW)J" LS‘J" (Y'\O/Y"?)‘Q‘Jwﬂ g};ﬁ))‘u:"“)}i U'l‘

Syt o 463 b pde S| Sl el ol oaliin BB Y sk 53 05037 ol 1 ol

Al o a iz s

(Yo10/Y+ o F) Ol guy (Ao Sl Og03T b Y Jous

P-value O s 35037 05 LeT Ll e dled
o s REGS
fees YIS PCI
e YO FD
e WYA/FA RISK
e ¥/FV Co.P
e ¥0/6 TRADE
e V/AY INV

o9 3 Ol @0

Slaosls 53 baize oo Scely STl o ite oBle qor) 2 Gl ol 3 s o6

Ve 9 o cop s G0 s T Aol ( Ll ol ads y Jl s s 3T cdil anils 35 kL

s g Pl O3 Ay a3 Jlel (Y00 F) 5 Ol ¢l 5 (Y22 Y)
bty a5 0505 51 (S a8 (Vo M) T 515 5 ols gl 050 5T 51 IS o 5 6
et e 0sn5T ol 53 il 0dd o3litul (il (5l b CuSls Llod 5 abie  Kowols 3955
bl il e 05057 350 (gl b CanKi 5 abiie Sl Bl b gl 4 by 0 i

C}.E..»)J ol @:md\ﬁﬁsw)‘}&&w|mbyf o)LAT)U.EA )f\ Q}.A)T U‘i‘

1. Pesaran
2. Levin, Lin & Chu
3. Hadri & Rao


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

TP Dot b g Bl dio 1 pditons 50 U5 o e o b 23

Sl uxze OT JUis 4 5 358 0 35 i 40 (dil Lo y3 40 540 AV/D A4 Dliabl Calizes
@L’b w\.w‘jc_ﬂw‘ aJ,fq u&)\;v d}u\q-)b O}A)Tu’l‘)‘ J..a\:— @lb C_,.w‘ L’L“..:"J.]GAJJ}A
.mp@uﬁtuw¢wcd,.\?at,“uu@\f

(Yeeh) P05 9 G0l (bl GgaiT S Y Jour

o T e Caen Olizab o 53 Sl 5lin .
HR %A % a0 %av/o % 44 i
"l /Y \/$V Y/YY Y/AA ¥/VE REGS
YA /A4 Y/0FD N */$A £/F4 PCI
Y +/44 V/VE /Y Y/SA AR FD
BN Voo A VD V/A4Y V/¥A RISK
YA "y \/08 Y/YF Y/9A ¥/AA COo.P
o/ Voo Y/AY Y/54 Y/ £/\0 TRADE
/A AF Voo /Y4 \/$% /% v/ INV

o9 Oluloro a0

G ite lod A8 o 55 (RE) sty Sl j1 Jie 457 557 d¥uzal (VAVA) "eS Yo
(FE) <ot o151 gla $5,5T 5 oS I 53 e 1305 "63 3 25k OIS 5 o 55
Lo )8 i S e walb ) (53,5 ISy ety gl i e (2150553 OB
(FE) <ot &1 31 5 (RE) sl Sl 3t sla £ 55T o lswsil y dms 4 VAA aas 1 5Ll
Ol 81y Jio i b cponls 0503 53 ST Llos 557 aze ™ amsla 3,1kl O 53T Lulal
35 Al el o bl et ke & g b NS (b s STl a8
spien bl RE 85,5T 5 oy opl 1 53 3 55 4 Sl (o 1L FE S5 )57,

o ;.)ij\ S ijQ()lfli—jjj Lbj‘.:J Q}A)T @\:.: Yoy ‘Q\)&Aﬁjf@h\ul{)

1. Mundalk

2. Random individual effects
3. Hausman

4. Baltagi

5. Limer

6. Brusch-Pagan


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YT domio ¥ OF o lad I F 098 /5olaidl (S 3ldte Dladios [ Y-

o 05057 5 ol s ol ol e T B g s 3Ll 5 o O 31 S s,,T
05031 oo b p Cpimman 5 358 o Aol ol SIS pl by Wl odis b b 45 3
03037 ool Calg 3358 oo b Balias Ol 1 ol ol oits au b 55 OB L= 55

Dad oo Aol Sl Ol S penla

ol § OFL- 59 9 o 093] B F S

Jlaz>| Ose51 0T RISl
/e ANYY o Osa5T
o/ YoF/ 8 O s 0gasT
/e \AViat ol O 55T

93 Dbl t o

Bl ke 0505 S5 Wls ol oy 81 23,8 (o0 V3 oy g2 2530 Sle e (g 5o

om seal 3 8 a5 5s s 09037 cpl ol 0dd o3lizad (YAY) ) 0y g8 5 S 2iags
s 53 05037 pl 31 ol gl 35 gn 0303 e 5 (V494) i 5 e 0505T Ly ¢ obolie
PP 05031 o 55U AT b 5 5 (s 28 8 e 0505T M oo 4 ol ok 6110
@w,g};g@f\s\%\ﬂz;,ﬂj_;\yu@go\pjuuou&Cwu,tzs)Swtalﬁ
4 ol gl oinsOlis 0505 cpl s (YA T g 5 5 40) :l;r:a.’.?cblinjldgijm)\:é)
Op 5 ot (N Wpe 23 b astla 5 5y B A 55 g (V) 0 481 53 Code dla
Gp 5 e (F) Sty 55 6Ky 5 pdibins 8 55 g (1) Jlstrn 5 5 iy
A5 o (P) 5 65l 0335 5L 5 il Gy M 5 e (0) )57 LA Dokl 5 iy o

3313355 5 GDP Il i &y goo a0 L2l b Sl e LS5 5 pdodbilas G

1. Dumitrescu & Hurlin
2. Lopez & Weber


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

Y)Y DlobeT @by Bl dio tpditins Gp 5 o se b b 25

(Yo1Y) oo 9 9% ymogd UgaiT s .0 Jouer

e Cg Z-Stat P- S b p
value
REGS < PCI 5/0F s REGS #> PCI
PCI #> REGS
Vo /A /e
REGS < FD B/YF s REGS #> FD
FD #> REGS
/b e
REGS < RISK /A4 s REGS #> RISK
RISK #> REGS
—V/AD /8
REGS < CO2P v/Ys s REGS #> CO2P
CO2P #> REGS
#/4¥ ores
REGS < TRADE Y/AY ey REGS #> TRADE
TRADE #> REGS
A /e
REGS < INV AT e REGS #> INV
INV #> REGS
A\ /e

[T EPER N

5913,91 » o3 .O-Y

,\g}:ﬁ,ﬂwbu,\J&;d\ﬁ.@uu_@\f?@%,;(r)oﬂf,;,ﬁj@w
£ (V489) sls .l o oslizal s 2 b L Je &K S5IPCL 5 pdbbies G,
Wl 03,8 5 ma B lresls (gl bl gl Jue ¢S5 ¢ s 8 gladds 51 LSS Ol se
Oloo a3 s 592 53 b Ul ki cla g 85 o ool ol 5 aalllas ol )
e kT Jobo b pads gl (YA¥) 0L 5 4o S aslsl 5o 5 (Y40 F) usla 5 IS
by labnT i & T 515l (21 50 1) 555 sla it 5 eslizl Ol S s S
rl 2 55 s ol S (ga enl 3151553 (ls ite 5 dly ke 4B g Olajor ) gui OIS
Ll 03,5 4S5 Jke

ok 33T 5 s slael ) s HI3 ) 3550 1y e 355 s ST 51 oy
DL AR(2) 5AR(L) Scans s 0 go3T o s 53 o 61| s b 13,15 oo


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-T) e aomio ¥ OF o lad I F 098 /5olaidl (S 3hdto Soladios [ YFY

353 st (1l Olos 53 33 45 o (Smmens 55 Lol 3,153 5 sl 45 0 (Stcan 45 cins 0
Jﬁ,c.\;o.wouuwu))@,tsqJV\A,L;&!&g;)\stﬂsotf)ugyﬂ‘w.;,\.u
Cratl oy 3 81 W5 05057 51 eyl 3 hited (615l Sla jeite 5 ot SMazr s (Sied
355 (1) O gen 85 53 ST 3l en o Sl ) o 40 b oLl 0 o5lizal 3T 31
F1asms o p Sl 8 ST 3ls sy Il 3148 ol opl o Sl ans 3 5 5,0
ad 5 09031 (6l 550 oo alil 0355 Jos 05031 Ol gie & Slusl 53 0558 0 o3lizul lailenT
L bg BL laesls glokeT il dis 4 (VAW) Y L s SUP 0505T 5 28 51 o
el oo o b daly S Sl opl ediasOlEs &S Sl odd oslizal 15955 gla s S
2,153 5 i G5 S5 G A5 g 9 W S8 b
ilods flows (LR)' gleztuys S 0yT 1 oslizal b Jool> glailnT 35,0 cosdhe a
Lo 33 A0 Olibl aloob sdasylis diee b tdas o lai | &w)acwc\]\’)h}d
sdalie Ol g5 o Hl3505 ol 3 gd o Ladeie (sl LR =0 &8 Sl gl Hldae 5 ool
das o Ol aS 0,05 518 diee s s JPCH sl il 5 () Jus glailinT 35,0487 5 S

.C,..w\ °-’_}{ c::r..ﬂ AJt'MT ;.)B;:;l

1. Davies
2. Likelihood Ratio Statistic


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEF DllobeT @by Bl dio i pdibios G U5 o se b b 25

Confidence Interval Construction for the Threshold Model

15

10
I

LR of Gamma, LR(Gamma), Variable
5
L

T T T T T T
25 30 35 40 45 50
Gamma

Gl S (ST Slunbo! dbold .Y 515405
ot Dlslome tilo

ol Aol LY L )2 PCH g1 (slalanT jlie 4 das o 0L Jgitor 55 2 okte gl

Sbj eals 515 alaT ) 5 Cou 6, Kada yib 4 pdibidey gl G Wy
Slesb cpl y3 e 53 cpl Ol s dlasly &S5 oliasOlis 457 il o Hlsline (LT L 51 a8
3,8 3T VU 5055 jae 6l ol SIPCL &8 s ¢ blis 53 .ol PCI slis
o ias i 5 Sl Slsliae 15 g lT 5 1 aST ST o ks /YY) ke ol (6108 S Lo
o) il gr e 515 G 5 e s PCL Ol S 5 6 5 s daly o5
Wy 50T J1edsS oy g (M) pasniio o &K SIPCL (85 48 sl ol 1 (ST Laaiily
o Sl a0l Ll 5 o0 657 bl o I e 5B Hsba pdibdes b 51G
O 5 sl mo 5 gobal anw s 5V e 55 6551 A5 gladnT 5 55 PCI
Sy 35S @ 5es 53 1) pliides 51 a5 PCL Lastla 31 oS ol (glanllan Lgss (Y4 YY)
@bﬁ'ﬁ)bd\&ﬁCA?QL;\A@\JQL;E&JM&)J)J}hb‘b)\J; Sy JJ}‘U"&ij‘.’

Ll


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

Y=Y domio ¥ OF o lad I F 098 /5olaidl (S 3hde Slados [ YFF

3081 5 3 Jolo m s 4T ol Jlo ans 5 candllan ol 53 a5 350 IS (gla e 51 (SO
Ao G55 G 5 e 2 (Il g S Do hle 5 Cote I (ST ke
sl 5 Shlael 4 cw zws SRl G 31 b arw g 7 dias o OLES baadly ol il s
Slags S 3 G 5 e o1 2 s B o gt i OIS e (6l 05K
OHSer 5 J T YF) Sas 5 5SK il ey Ollllas b ol o) ST o i) sy ks
WLl g o (VYY) (g 5ldas 5 (Y2 YY)
g5 onl S ol opl edisOlis oS Sl Slaline 5 Sote Sk $5 ) SU outman
Sl s A g Il dr 5 Cee o 1y by 5557l 503 ST e 5 s &S Ol ey cla
038 52 0T e 36 oSialy 385 68y St S0 ol pliy ST o ol e (6531 bl
(YY) Gyl 5 (Y YF) 0 Kan 5 65 andllan b dons | ool I andllan 55 40 (slay 5287
S AnSIiss il Dt e & Sl OT 51 (S 7 s 55 skt s Bl go g ot
ol il sl pilae Gl ol eslinal  Joses G § Gl (6 st Ld Ol g 4 S
(s ) Sl 0diasOLES 4 53 5 i COY SLasl Wil jlans 4 p jesli
oeemen 3L o HE L (YY) 0K 5 08 53 andllas (gl 4Bl b amss ) Sl 5 Cansd
S Ail o gyt B 5 5 6ol 035 5L et lalas 5 Cute 50 ekias OLE ol
G e 36l HE 5L (Y YF) O, 56K 5 (Y0 YN) Ul g0 5 Sladllan b aomss o
b 5l g Csls Sl Oy e 558 b (I8 wle a5 ol Slsbiae 5 St
e 038 @13 Ll b b ol o LSl (o0 G131 i B 5 S el
G5 Rl s ST 25y dyydond (slaol 55 a5 Lol sl sl 5 5 s
ol sl o133 (I wle a5 ol OT otiaslis Cutte L5l !l S o Uil dy iy s

S r e 1 ST 05 53 S a5 ol ol g 51 (S Ol e


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YFO DllotnT by bl dibo 1 dos Gp M5 o se b b 25

b (Sf Gl Bl Jono 3 oolatwl b Joao 3597 9 b # Jeoo

oyl Ryl s s e
P-Value P-Value '
ey —¥/54 AR (1) e /8f The,;aggg
 /Av — /A AR (2) VA4 /80 PCI(PCI < 33)
X OA/Ad 08l 0 sasT e /XY PCI (PCI > 33)
e rYov/ve | SUpWStar o 7 e /YA FD
LVARE] /YD RISK
e -70/4¥F co2p
e /49 TRADE
e /o0 INV

G Dlslne 105

S 5 A F

e Ty Ol Ll cCnl Sl (gl i ol g (gsladl slac e ol 5 65l
e 53 5 o Sl (651 e (s st el plast ezl 5 (oo (ol g L a3 e
6 6y 5 dYVF APCC) lgs 5 OT Ol i s m Cin Sl 0S50, Sl
10 5 0T o slanl S35 Gler (iale 8058 s putomn (51215 ool bie 4 (55 5 JUis
023 S 5) ol G 5 4 5L 2 5 5 it 4 0303 W) (sl oalaBl a3 S e
W5 ladoly S a5 b gl LI 5 ol a5 03,5 Sl 015 oo ¢l ol (Y2 YY"
Gl e LB G s ol Cuje Bl semn HL (oLl A, L pdibdes O
35 ol 3 gn GBI 6ol ol s Py (Sl 538 )3 Lo lass S S
Aol Cws 35 (SDGS) bl arws Olial 4 ¢Ss5 odnT 53 Llg o baygaS oyl
AT TF (s S 9)

ol o s o el ) Ui 4 el (6L g Bl e Sleslial b asdlas ol 55

anm 5 0 e 4Bl o w5l 3 (la) 528 05,5 55 pdiden B g 5 e B0


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-T) e domio T OF o et I F 0398 [ solaidl (6 3bdre il [ YF$

AL ol gl S i 3 3Ll 035 5L CO2 Hlisl s WSk 55 ¢Sy ( Jle
st ol 35571 51 ol s Llods Blowd Jus 55 287 (sla e O 2 4 GDP
ke el 03,5 Aol andllan 3 50 (sla) 58S 05 8 55 p A 50 52 W5 5 PCL
G g 20T oo U kil o (sl ST a1 SV PC alaw o8 la)5287 55 ¢ s
PCl 5 ol mlaw b alas 5557 55 Blie )3 b0 21531 g 5 LB )50 0 s
Rl b el e ST B e Cand Wl e DS G 5 0T G
T 53 sl 5 sl ) (ol dr g Coeal a0l plibidns O My
Jole 03 85 i€ il 5 diidds (I wlejw s, 2B ol el (il
3513 AST (ool anw 5 Calies
Olsie ¢ b ana g a5 Sl OT 51 (Sl iingsy cpl slaasl oJ 287 (gl e b alaly o
15 pdibidos Slas 3l 51 B Mg e 2 olsline 5 e ST (oS (gla e 51 (S
O 4yl (g1 s 05550 sloml ¢ Il Sl jlael & o s 21330 G b 51 il 5 oo St 50
Jole Jbo el slaayja 2alS 5wt a5 65T 5 5 Culom (g0 o ide
Sl g OIS b (s LT, (6,1 Olsieas Bl o Jlo drmg oplply 34l
(IS e S5 Oy @) oSy 65 0Ky 23,8 515 slizal )50 it slagss !
Sele Olgie 4 Ll5 e Lol (S o sl pdes Sl il ann s Sl b 4 S
S sl sl Ll OIS Gl LS e ST sl il 4 M o (512 S e
Sy oSy 55 65 51 56 laio b 5l ety lacslo 5 55 S ale 5 le
Olgsa op S ausSles Hlanl Sud candllas ol 53 ALS (gyls 0 ,e pdididas 3, arw s
ol 8 5 pditins G U5 emeian ) Sl S6 L5l Gl el
e b Cans saas0li Ypane 1SS 65 HLasl Sdd 035 YU
G5 Dk 4 il oo sl ol ey ekins OLE ke 35Ty gl ol 5 5287 S
4 S bl S s Jes Can ol Olyyae Jlsl js &S plaeiS

ﬁ;u.;j,:@ﬁ;g,\i@gﬁ,%:jm)jlduf\at.x)tgsgL;ud;,;tﬁ@\;\fqiuﬁ


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEY DllobnT by Bl dio tpdiios Gp M5 se b b 25

Sl OT 31 (S 35T 3 51 ol gl il o 3Ll 03 S5l candlae cl 53 aom 350 555
g 0> S RE SOl gl el 1 (S Olge 0 sbasl 05 L oS
03 4 iy Slags s ISl fged o se Ll 0o 5L AS e Wl e G M8
ol s o dr g dl 5o Gl siST 4 wilann s Gl siS Sl s Glas Sl o)
Al o 45T st 9 3L by B 5 Gl Oy Ol els a5l
SIS e o St Al Salg s s RIB11 pdibdes Gl W ose e
e kasOlid &S ol o Al 0 plibides 3 Ay 3 GDP 1 sl Lallib ol agle

ol ST o s Sl drm 5 (6l Sdedih gla olyls 5 st lu ) s 618 e e e

References

Adepoju, O. O., David, L. O., & Nwulu, N. I. (2022). Analyzing the impact of human
capital on renewable energy penetration: A bibliometric
reviews. Sustainability, 14(14), 8852.

Aghaei, M., Rezagholizadeh, M., & Abdi, Y. (2019). Financial development and
renewable energy technology development in different sectors: Application of
panel Tobit model. Economic Research, 54 (2), 253-284 (In Persian).

Alvarado, R., Tillaguango, B., & Toledo, E. (2021). Renewable energy, R&D, and
economic complexity: New evidence for Latin America using quantile
regressions. In Design, Analysis, and Applications of Renewable Energy
Systems (pp. 185-197). Academic Press.

Baltagi, B. H., Bresson, G., & Pirotte, A. (2003). Fixed effects, random effects or
Hausman-Taylor? A pretest estimator. Economics Letters, 79(3), 361-369.

Bernanke, B.S. (1983). Irreversibility, uncertainty, and cyclical investment.
Quarterly Journal of Economoics, 98, 85-106.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEYI-TY e domio T OF o ot I F 0398 [ solaidl (6 3bdre il [ ¥FA

Bhattacharya, M., Paramati, S. R., Ozturk, 1., & Bhattacharya, S. (2016). The effect
of renewable energy consumption on economic growth: Evidence from top 38
countries. Applied energy, 162, 733-741.

Bloom, N., Bond, S., & Van Reenen, J. (2007). Uncertainty and investment
dynamics. Review of Economic Studies. 74, 391-415.

Burke, M. J., & Stephens, J. C. (2018). Political power and renewable energy futures:
A critical review. Energy research & social science, 35, 78-93.

Byaro, M., Dimoso, P., & Rwezaula, A. (2023). Are clean energy technologies a
panacea for environmental sustainability in sub-Saharan  African
countries?. Environmental Science and Pollution Research, 1-16.

Caner, M. & Hansen, B.E. (2004). Instrumental variable estimation of a Threshold
model. Econometric Theory, 20, 813-843

Carafa, L. (2015). Policy and markets in the MENA: The nexus between governance
and renewable energy finance. Energy Procedia, 69, 1696-1703.

Chester, C. (2010). Conceptualising energy security: A synthesis of prevalent
international relations approaches. Energy Policy, 38(2), 887-895.

Chishti, M. Z., Dogan, E., & Zaman, U. (2023). Effects of the circular economy,
environmental policy, energy transition, and geopolitical risk on sustainable
electricity generation. Utilities Policy, 82, 10158

Chu, L. K. (2021). Economic structure and environmental Kuznets curve hypothesis:
New evidence from economic complexity. Applied Economics Letters, 28(7),
612-616.

Chu, L. K. (2023). The role of energy security and economic complexity in renewable
energy development: Evidence from G7 countries. Environmental Science and
Pollution Research, 30(19), 56073-56093.

Conrad, K., & Wiastl, D. (1995). The impact of environmental regulation on
productivity in German industries. Empirical economics, 20, 615-633.

Dabiri, F., Taghavi, L., Pourhashemi, A., & Zarei, A. (2013). Comparative study of
the legal aspects of the development and use of renewable energy inefficiently in


https://econpapers.repec.org/article/ouprestud/
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YFA Dot b g Bl dio 1 pditons 50 5 o e 2 b 23

Iran and selected countries. 28th International Power System Conference, Iran (In
Persian).

Dadgar, Y. & Nazari, R. (2009). Evaluation of financial development indicators in
Iran. International Conference on the Development of the Financial System in Iran
(with an Approach to Financial Innovations) (In Persian).

Davies, R. B. (1977). Hypothesis testing when a nuisance parameter is present only
under the alternative. Biometrika, 64, 247-254

Dehghan Shabani, Z. (2024). Renewable energy and CO2 emissions: Does human
capital matter?. Energy Reports, 11, 3474-3491

Dogan, E., Hodzi¢, S., & Siki¢, T. F. (2023). Do energy and environmental taxes
stimulate or inhibit renewable energy deployment in the European Union?.
Renewable Energy, 202, 1138-1145.

Dogan, E., Inglesi-Lotz, R., & Altinoz, B. (2021). Examining the determinants of
renewable energy deployment: Does the choice of indicator matter?. International
Journal of Energy Research, 45(6), 8780-8793.

Dumitrescu, E.-l., Hurlin, C., 2012. Testing for Granger non-causality in
heterogeneous panels. Economic Modelling, 29, 1450-1460.

Fankhauser, S., Gennaioli, C., & Collins, M. (2015). The political economy of
passing climate change legislation: Evidence from a survey. Global
Environmental Change, 35, 52-61.

Faroog, F., Tanveer, A., & Faheem, M. (2023). Analyzing the impact of geopolitical
risk, and renewable energy towards sustainable development in China. iRASD
Journal of Economics, 5(2), 422-440.

Fatima, N., Li, Y., Ahmad, M., Jabeen, G., & Li, X. (2021). Factors influencing
renewable energy generation development: A way to environmental
sustainability. Environmental Science and Pollution Research, 28(37), 51714-
51732.

Fouquet, R. (2016). Path dependence in energy systems and economic
development. Nature Energy, 1(8), 1-5.


https://doi.org/10.1016/j.egyr.2024.03.021
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YT domio ¥ OF o lad I F 098 /5ol (& 3ldute Dilados [ ¥4+

Gelegenis, J. J., & Harris, D. J. (2014). Undergraduate studies in energy education—
A comparative study of Greek and British courses. Renewable energy, 62, 349-
352.

Gonzélez, A., Terésvirta, T., van Dijk, D., 2005. Panel smooth transition model and
an application to investment under credit constraints. Working Paper, Stockholm
School of Economics.

Greenwald, B.C., & Stiglitz, J.E. (1990). Macroeconomic models with equity and
credit rationing, in: Asymmetric Information, Corporate Finance, and Investment.
University of Chicago Press, 15-42.

Grossman, G. M., & Krueger, A. B. (1995). Economic growth and the environment.
The quarterly journal of economics, 110(2), 353-377.

Hadri, K., & Rao, Y. (2008). Panel stationarity test with structural breaks. Oxford
Bulletin of Economics and Statistics, 70, 245-269.

Hansen, B. E. (1999). Threshold effects in non-dynamic panels: Estimation, testing,
and inference. Journal of Econometrics, 93(2), 345-368.

Hartwick, J. (1977). Intergenerational equity and the investing of rents from
exhaustible resources. The American Economic Review, 67, 972-974

Hsiao, C., Pesaran, M.H., Tahmiscioglu, K., 2002. Maximum likelihood estimation
of fixed effects dynamic panel data models covering short time periods. Journal
of Econometrics, 109, 107-150

Hollenbeck, B. (2018). Online reputation mechanisms and the decreasing value of
chain affiliation. Journal of Marketing Research, 55(5), 636-654.

IEA (2024), World energy investment. International Energy Agency Website:
www.iea.org.

IPCC (2022), Climate change 2022, mitigation of climate change. Contribution of
working group 111 to the sixth assessment report of the intergovernmental panel
on climate change. Intergovernmental panel on climate change.


https://econpapers.repec.org/article/blaobuest/
https://econpapers.repec.org/article/blaobuest/
https://ideas.repec.org/s/eee/econom.html
https://ideas.repec.org/s/eee/econom.html
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YOV DllobnT by bl dibo tpdbos Gp M5 o se b b 25

IRENA (2022) Global hydrogen trade to meet the 15 to meet the 1.5°C climate goal
part Il green hydrogen cost and potential, International Renewable Energy
Agency, Abu Dhabi.

IRENA (2023), World energy transition outlook 2023: 1.5°C pathway, International
renewable energy agency, Abu Dhabi.

Kandpal, T. C., & Broman, L. (2014). Renewable energy education: A global status
review. Renewable and Sustainable Energy Reviews, 34, 300-324.

Kremer, S., Bick, A., & Nautz, D. (2013). Inflation and growth: New evidence from
a dynamic panel threshold analysis, Empirical Economics, 44, 861-878.

Kurniawan, R., & Managi, S. (2019). Linking wealth and productivity of natural
capital for 140 countries between 1990 and 2014. Social Indicators Research, 141,
443-462.

Lall, S., Weiss, J., & Zhang, J. (2006). The “sophistication” of exports: A new trade
measure. World development, 34(2), 222-237.

Li, B., Liu, Q., Li, Y., & Zheng, S. (2023). Socioeconomic productive capacity and
renewable energy development: Empirical insights from BRICS. Sustainability,
15(7), 5986.

Lopez, L., & Weber, S. (2017). Testing for granger causality in panel data. The Stata
Journal, 17(4), 972-984.

Lucas Jr, R. E. (1988). On the mechanics of economic development. Journal of
monetary economics, 22(1), 3-42.

Luo, K., Wang, Q., & Liang, C. (2022). The way to break the resource curse: New
evidence from China. Resources Policy, 79, 102971.

Madni, G. R. (2023). Meditation for role of productive capacities and green
investment on ecological footprint in BRI countries. Environmental Science and
Pollution Research, 30(28), 72308-72318.

Marques, A. C., & Fuinhas, J. A. (2012). Are public policies towards renewables
successful? Evidence from European countries. Renewable Energy, 44, 109-118.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YY) aomio I ¥ OF o lad I F 098 /5ol (S 3hde Slados [ YAY

Ngcobo, R., & De Wet, M. C. (2024). The Impact of financial development and
economic growth on renewable energy supply in South Africa. Sustainability,
16(6), 2533.

North, D. C. (1990). Institutions, Institutional Change and Economic Performance.
Cambridge University Press, Cambridge 9305.

Ocal, O., & Aslan, A. (2013). Renewable energy consumption—economic growth
nexus in Turkey. Renewable and sustainable energy reviews, 28, 494-499.

Olorogun, L. A. (2024). Modelling financial development in the private sector, FDI,
and sustainable economic growth in sub-Saharan Africa; ARDL bound test-
FMOLS, DOLS robust analysis. Journal of the Knowledge Economy, 15(2),
8416-8434.

Owusu-Agyei, S., Okafor, G., Chijoke-Mgbame, A. M., Ohalehi, P., & Hasan, F.
(2020). Internet adoption and financial development in sub-Saharan Africa.
Technological Forecasting and Social Change, 161, 120293.

Ozili, P. K. (2021). Digital finance, green finance and social finance: is there a link?.
Financial Internet Quarterly, 17(1), 1-7.

Pfeiffer, B., & Mulder, P. (2013). Explaining the diffusion of renewable energy
technology in developing countries. Energy Economics, 40, 285-296.

Porter, M. E., & Linde, C. V. D. (1995). Toward a new conception of the
environment-competitiveness relationship. Journal of economic
perspectives, 9(4), 97-118.

Porter, M. E. (1991). America's green strategy. Scientific American, 264, 168

Przychodzen, W., & Przychodzen, J. (2020). Determinants of renewable energy
production in transition economies: A panel data approach. Energy, 191, 116583.

Rafique, M. Z., Dogan, B., Husain, S., Huang, S., & Shahzad, U. (2021). Role of
economic complexity to induce renewable energy: contextual evidence from G7
and E7 countries. International Journal of Green Energy, 18(7), 745-754.

Ramirez-Rondan, N., 2015. Maximum likelihood estimation of dynamic panel
threshold models. Central Bank of Peru, mimeo


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YOF DllobnT by bl dio tpdiios Gp 5 o se b b 25

Raheem, I. D., Tiwari, A. K., & Balsalobre-Lorente, D. (2020). The role of ICT and
financial development in CO2 emissions and economic growth. Environmental
Science and Pollution Research, 27(2), 1912-1922.

Razzaq, A., Ajaz, T., Li, J. C., Irfan, M., & Suksatan, W. (2021). Investigating the
asymmetric linkages between infrastructure development, green innovation, and
consumption-based material footprint: Novel empirical estimations from highly
resource-consuming economies. Resources Policy, 74, 102302.

Rodriguez, M. C., Has¢ic, 1., Johnstone, N., Silva, J., & Ferey, A. (2015). Renewable
energy policies and private sector investment: Evidence from financial
microdata. Environmental and Resource Economics, 62, 163-188.

Saadaoui, H. (2022). The impact of financial development on renewable energy
development in the MENA region: the role of institutional and political factors.
Environmental Science and Pollution Research, 29(26), 39461-39472.

Saba, C. S., & Biyase, M. (2022). Determinants of renewable electricity development
in Europe: Do Governance indicators and institutional quality matter?. Energy
Reports, 8, 13914-13938.

Sadorsky, P. (2009). Renewable energy consumption, CO2 emissions and oil prices
in the G7 countries. Energy Economics, 31(3), 456-462.

Salimi, M., Hosseinpour, M., & Dodange, B. (2023). Investigating the importance of
renewable energy in the successful energy transition in Iran based on SWOT
analysis. Journal of Renewable and New Energy, 10 (1), 97-109 (In Persian).

Sarmidi, T., Hook Law, S., & Jafari, Y. (2014). Resource curse: New evidence on
the role of institutions. International Economic Journal, 28(1), 191-206.

Sart, G., Ozekicioglu, H., Danilina, M., Aytemiz, L., & Bayar, Y. (2024). The Causal
Nexus Among Energy Dependency, Human Capital, and Renewable Energy: An
Empirical Analysis for EU Members. Energies, 17(21), 5305.

Shahbaz, M., Nasreen, S., Ling, C.H., Shia, R. (2014). Causality between trade
openness and energy consumption: What causes what in high, middle and low
income countries. Energy policy, 70, 126-143.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YT aomio ¥ OF o lad I F 098 /solaidl (S 3hde Slados [ YOF

Shahbaz, M., Tiwari, A. K., & Nasir, M. (2013). The effects of financial
development, economic growth, coal consumption and trade openness on CO2
emissions in South Africa. Energy policy, 61, 1452-14509.

Shavalpour, S., & Kaviani, E. (2018). The effect of oil price fluctuations on wind
power capacity in developing countries, based on technological learning and
economies of scale. Iranian Energy Economics, 7(26), 25—
50. https://doi.org/10.22054/jiee.2018.9098 (In Persian).

Sibanda, K., Gonese, D., & Garidzirai, R. (2023). Human capital and environmental
sustainability nexus in selected SADC countries. Resources, 12(4), 52.

Sravan, C., & Mishra, P. P. (2022). Domestic renewable electricity generation vs
electricity imports: Meeting India’s long-run electricity consumption. Sustainable
Energy Technologies and Assessments, 54, 102842,

Stern, D. I. (2004). The rise and fall of the environmental Kuznets curve. World
development, 32(8), 1419-1439.

Taheri, S. S., Rezakhanlou, M., Pour, A. M., & Fallahi, F. (2024). Evaluation of
efficient policies on the renewable penetration in electricity sector for an
integrated energy planning model in TIMES. Environment, Development and
Sustainability, 1-27.

Tahami Pour, M., Abedi, S., Baba Ahmadi, R. K., & Ebrahimi Zadeh, M. (2016).
The investigation of renewable energy effects on Iranian per capita real economic
growth. Iranian Energy Economics, 5(19), 53-77 (In Persian).

Taklif, A., Mohammadi, T., & Bakhtiar, M. (2016). Development of renewable
energy and its role on the future of power sector in Iran, Economic Growth and
Development Research, 7 (25), 147-161 (In Persian).

Thirlwall, A. P. (2007). The least developed countries report, 2006: Developing
productive capacities. The Journal of Development Studies, 43(4), 766-778.

Tu, Y. X,, Kubatko, O., Piven, V., Sotnyk, I., & Kurbatova, T. (2022). Determinants
of renewable energy development: Evidence from the EU countries. Energies,
15(19), 7093.


https://doi.org/10.22054/jiee.2018.9098
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YOO DllotnT sbgy bl dbo 1l Gp M55 o se b b 25

UNCTAD. (2021). Productive capacities index: methodological approach and
results. UN.

UNCTADSTAT (2021) United Nations Conference on Trade and Development Data
Center. Retrieved from https://unctadstat.
unctad.org/wds/TableViewer/tableView.aspx?Reportld=199270

UNCTAD (2023). Productive Capacities Index: 2nd Generation-Enhanced Statistical
and Methodological Approach with Results.
https://unctad.org/publication/productive-capacities-index-2nd-generation.

Villanthenkodath, M. A., Mahalik, M. K., & Patel, G. (2023). Effects of foreign aid
and energy aid inflows on renewable and non-renewable electricity production in
BRICS countries. Environmental Science and Pollution Research, 30(3), 7236-
7255.

Vural, G. (2021). Analyzing the impacts of economic growth, pollution,
technological innovation and trade on renewable energy production in selected
Latin American countries. Renewable Energy, 171, 210-216.

Wang, L., Vo, X. V., Shahbaz, M., & Ak, A. (2020). Globalization and carbon
emissions: Is there any role of agriculture value-added, financial development,
and natural resource rent in the aftermath of COP21?. Journal of Environmental
Management, 268, 110712.

Wang, Q., Wang, X., and Li, R. (2024). Geopolitical risks and energy transition: The
impact of environmental regulation and green innovation, Humanities and Social
Sciences Communications, 11, 1272

Xia, C., Balsalobre-Lorente, D., & Syed, Q. R. (2025). Electricity generation from
renewable and non-renewable energy sources in China: The role of environmental
policy stringency, FDI, and economic growth. Energy, 318, 134695.

Zhang, J., Li, B., He, H., & Shen, Y. (2024). Natural resource dependence and
renewable energy development: Does government policy support matter?. Journal
of Cleaner Production, 436, 140466.

Zhang, M., Zhang, S., Lee, C.-C., & Zhou, D. (2021). Effects of trade openness on
renewable energy consumption in OECD countries: New insights from panel


https://www.nature.com/palcomms
https://www.nature.com/palcomms
https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-TY e domio T OF o ot I F 0398 [ solaidl (6 3bdre il [ YO8

smooth transition regression modelling. Energy Economics, 104, 105649.
https://doi.org/10.1016/j.eneco0.2021.105649

Zhao, Z., Gozgor, G., Lau, M. C. K., Mahalik, M. K., Patel, G., & Khalfaoui, R.
(2023). The impact of geopolitical risks on renewable energy demand in OECD
countries. Energy Economics, 122, 106700.

Zhao, X., Mahendru, M., Ma, X., Rao, A., & Shang, Y. (2022). Impacts of
environmental regulations on green economic growth in China: New guidelines
regarding renewable energy and energy efficiency. Renewable Energy, 187, 728-
742.

Zheng, F., Zhou, X., Rahat, B., & Rubbaniy, G. (2021). Carbon neutrality target for
leading exporting countries: On the role of economic complexity index and
renewable energy electricity. Journal of environmental management, 299,
113558.


https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YOV DlilobnT by bl dibo 1 dos Gp M5 o se b b 25

N dosoo
S drgd I 50 S gas Cud N-Y Jau

2558 S 2558 3, 258 S
g™ o) e 93 (S s \iZ oyt \
Eq3 v Ll v sl 5T v
el o Lol 3 YA v &7 v
& 51,85 of oslos; Y4 iss! ¥
EXN 00 et . ROy 1)
La o% T ol \ BYRRIW] 5
st ov KM e rY s oleze Sl Ll v
Ws 5 oA J& v S5l A
ol s 84 S e KU q
Ll 2 4 o 5931581 Ve
oSy 21 053 yons \id Ol ! 1
K kls 4l g \n% 3, \Y
] oy Sl,e YA ki s
RYgNg of e 4 e \F
&j,,./ oS %0 gt f Sy \0
Byeiy 124 o 3 oGy V&
Leds” % 5y £Y XTI WV
Ls oA - s P g A
&y 4 St £F b 14
Y1 & v N £ LIt \D
sl 5 v S £ g A
SiS % iy Y
e A < i
Oled she £4 Kbl i
s o & 3T ) sear Yo

<5



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YEI-TY e domio T OF o ot I F 0398 [ soladl (6 3bdre il [ ¥OA

ST awgi PCI sla ol g3 (81 00kl 3390 S paiio V-1 Jou

$3509 Sl pae goslsl B

o=l

(Comer 51 40)3) Gty (o e @

S al,e IS Slila el el s @

(165 S5 O e S 51 s s (551 o e ®
o adsl S5 a5 0 @

Sl 5SS D p2e ®

(s 3 aesd) So SN 0l5 w55 5 sl @

S g ol il

Spdsio

$55

(s SRl ad 55 51 dsys) oDl [P e
(13 Al A 5 51 Ao 53) dnm 55 5 G 4152 @
05 2l e U JS ok, ®

Jl) Sja 10l ®

(& O gabas 2 (615 @) drwn g5 9 el 3 Oldioes Sluns @
Jeai sl il o) 50 ladla @

Sl e

Gas Ve o sl a) Sob Ll slgy STl 2al @

G Ve gl a) Sub il oS zal @

(Camoz 1 o )3) LS o enlanal 5l 51487 (ol 31 @
Gaver a ghila) ol jan il oS 25l @

8 Osden ) 2 il @) ol (5200 (slays o @

5ol gl

Sl

sl J,:.f.

g hse 1@

03 IS s g g pde g (gl DL @
Sl s e

056 S~ ®

PECRIPIeL

sty

<J3‘) Colew -Lﬁ):) ‘_g)');LiS&_.»J',O
(s SRl 5 5l s 50) 2l Al O - @
(o Corls jl doy3) [Kir Coles @

)‘}As:du\‘ii.



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YO Dl ol gy Bl do 1 pdiailons 50 5 o e 2 b 23

$39,8 S aze gesls| g

o=l )

(5T Y5 Y10 ) 39580 5550 (Gl 5 Cstlan Jold) Cniop 2

(b1 Gl b a5 51 ds53) ab e 31, JS7 @

(1 (Il Al 5 4 )3) po s w4 JIs Ol jlael @

(&1p) gl Lo Sl 555 @
(&1,0) ol Cdle sl Sl g5 55 @
(Jw):)(ba,e'cj.
M:)ﬁwu&&.

<v-vr>@ut{a;ﬁL;suu:,uwuh,&_,)my\;:;}dbuwngf:@;ﬁ

OF @lo 9 b yiio Cinogi 1) Jour

bosld wbe < B b yuiio

Loty )3 L Olgz | lie 51487 35 g0 GBI 55887 66 Gl 55 G IS 51 sl & BIITPIERp e
(OWID) AT ey it 350 | et slas
(REGS)

STl | 5 AT Gl (5 mbe S dske e o b
dote Jle Olejle | A5 sl ) 5siST S LU psare 0 & S slatisy A b B el
Syl g drw g5 S e et Sleds 9 YIS (PChH
(UNCTAD)

SEMT L | Ml sl 5 Sl o aptin S5 5 28 4 o ane s s
L Jlotrng | (o Dloks 4 g s Joged Sda b 7 305 0581 5 5287 6 (ED)
(GFDD) e 2 bl e agy Jmnat 5 Yol aja ralS

Cupde S i S b kbl pde (5,0l sl BS sasls Sy s

GiA LY Gl salasl DU Llg e oS Mol 5 (el 6l &.L

O g oo | bwle) Gl Jow ool Lastls ol 0K 56 Sl (R"I-S‘:

355 g dlon gl (slasly 55 5 el 31
oS S ol | Al A5 ety a4 i |5 (CO2) S ST Uil O e
~ CO:2 Lzl wus
Olge a4 adlas opl 3 & 4S8 o g, 8ol (GDP) s CO2P)

el ol oslazul st:’sa S ) L;L& Caﬂl.rﬂ L;‘j'! L;.d’-u



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

YT domio ¥ OF o lad I F 098 /olaidl (S 3ldute Dilados [ ¥+

Sl <SS a5l ol sla o115 53 S w e Ol jas o diasOlEs Last s pl | ol ale u JSCi5 e
(WB) s el A g 4 G (Bl 5 caOlazst b «NT usle | GDP 51 Jsls 2l
2! (GDP) (INV)
Sl &Sl 3 Sl alaml b 528 S5 Joles 0l jue otins Ol slasl 035 5L
(WB) Cs Sy g 0 2t o ol ol ot 5 VI &l 3 b O34 5L Lals
4ulous (GDP) 1> Lallsb a5 & lsly 5 Slyslo g gems | (TRADE) sl
2sh
e OlMhol g ojly Ll F-Y Jaue
i Olge
e Ol olpas T Sk Ol 4 Sl Ml Gils & 548 JSSs 555 ISSsn
Lol @ Yord 53 5 dd ugdd opl5 o558 53144V Jlu s & el (UNFCCO)
S Sl il T L dblie gl slollS cla 3 Hlasl 2l OT ol Cods T o
Olojle 2120 T Sl Oley wszoly ow Jalin Olog &S5 ol 4ol s oy aeliidl ge
YOVF alg 5l s i cogedl el 3 YN0 Lules 55 & el (UNFCCO) L
SE Bl a3 Y e Sl sles SRl 055 5o OT ol s s ol |
ol it Sy el o (453 110 T )
Ao e Olojle olsn s T Ol ss 050l 587 (Slael (il 287 eald 5 Sy & COPys
AN L ST S e Ml el al sl o, I(UNFCCC)
5 by OB WS (Gl Ol ssdm b oekd 18 5 Lk S8 55 YY)
Ly ol i b alie (Sl STy ) 2 4y S5 daes DLl 1S
b bl sleascT Ok OgmdlsS slasl bl aS jeiis 5 G @ COPyv

bedks S8 5 e il 3 53 VoYY Ll Ve 55 8 5,0 0, (UNFCCC) e
Gaio (3l Flhas 5 sl (e 50 ol pl o315 DL 355 1S 4 (s 5 coanad

23 ool ks 51 A6 sOL 5 Syl O

VA Jlo 55 & Canl (UND dowze Jlo 0lajlo 5 5 b ade 5l &S IPCC
OT sladely ¢ ol sa 50T Sk b s o ake 25 U5 OT ol aidsy s s

el Ss sl Joly 5

CA‘J:.::G ‘5“‘.33: O [GIL Y
(IPCC) lsn 5 T

1 The United Nations Framework Convention on Climate Change



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-05-14 ]

[ DOR: 20.1001.1.22286454.1402.14.54.6.7 ]

Y91 DllobaT @by Bl dio 1 pdibios Gp 5 o Use b b 25

i 5 Olgie
(Bl 53 0T Jin 5 Ad sl Yoo Jlo 5o &8 ol Ml Olejle <SS IRENA | - (0551 Ml 0le 5L
A5l) o S g) ) i S 5 anw s Jeges OT Jool oy sele 3l 15 Sl el <l
Wl Gl o 53 G 0355 ek esitdy | (IRENA) o

Sae 3 b B VAVY Jle 55 6 ol G o (5055 53 o Olojlo (65 0 5lg
@l Ml Sl Sialen 53 S 58 sl ool o051 5 LS ¢ os b s 0T

S o ol Gl dr g g G ) e Sl B Le

(UNEP) e L

e Olge & Ll 5 o0 &8 350 0 i 5yl b AU Lite b (01 g0 plas @ 03 s
555 55 ) by s Sloddio 3 (65 50 5l se ol i, S 515 eslinal 3550 pdubdow (550

g e b (6 el BB JSKal 4 Calibes e T3 5 b 3l 5 Lyl o S

(Biomass) o35 <

(65598 Slals LS wle (63§ 3) ST alss 5l Jeolm 6550 a4 g5 6550
sl & Calien Lo T 5 3 b 314 555 o i Sl SV a5 5 S (glabilons

'bri‘dédiv\';(‘}}“'liéﬁ‘u;)djf“ﬂbmﬂ‘&u

S5
(Bioenergy) s

o UL &S 358 0 x5 el bgalasl w5l o K Olsie 4 bl drw s

S 03557 555 UL el 55 el T (gla i Ul Il ot 4 Oss 1y ol

BIETTRET



https://dor.isc.ac/dor/20.1001.1.22286454.1402.14.54.6.7
https://ndea10.khu.ac.ir/jemr/article-1-2390-fa.html
http://www.tcpdf.org

