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Abstract

Introduction

Given the far-reaching consequences of climate change for human societies, this study
investigates the interplay between entrepreneurship, ecological footprint, and climate
change adaptation. Specifically, it examines the nonlinear dynamics among these
variables across member countries of the World Economic Forum (WEF) over the
period 2008-2019, employing the Panel Smooth Transition Regression (PSTR)
model. Linearity tests confirm the presence of significant nonlinear relationships,
justifying the use of a regime-switching framework. For each transition variable, a
specification featuring two logistic transition functions with two threshold parameters
corresponding to a three-regime model was found to best capture the underlying
nonlinearities.
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The empirical results reveal that both the entrepreneurship index and the
ecological footprint exert nonlinear effects on climate change adaptation. Notably, the
majority of countries are situated in the second (efficiency-oriented) regime,
indicating that they possess the foundational capabilities necessary to potentially
advance toward the third (innovation-oriented) regime. Crucially, the findings
demonstrate that higher levels of entrepreneurial activity and a lower ecological
footprint are both associated with enhanced climate change adaptation outcomes.
These results suggest that fostering entrepreneurial ecosystems particularly those
oriented toward green innovation and sustainable technology development can
significantly strengthen national capacities to adapt to climate change

Introduction

Climate change stands as one of the most pressing challenges of the 21st century, with
far-reaching consequences for both natural ecosystems and human societies. Largely
driven by anthropogenic activities particularly fossil fuel combustion and the
consequent rise in greenhouse gas emissions it has significantly disrupted the planet’s
ecological balance. Member countries of the World Economic Forum (WEF), which
collectively account for a substantial share of global economic output, are not only
major contributors to emissions but are also increasingly vulnerable to climate-related
risks. This dual role underscores the urgent need for strategic, evidence-based
approaches to mitigate environmental impacts and strengthen adaptive capacity.

Entrepreneurship occupies a complex and dual position in this context. While
conventional entrepreneurial ventures may intensify environmental degradation
through heightened resource use and emissions, green or sustainable entrepreneurship
offers a pathway toward ecological resilience by fostering innovation in clean
technologies, circular business models, and low-carbon solutions. The ecological
footprint a widely used metric of human demand on nature further highlights the
challenge: WEF member countries generally exhibit above-average footprints,
reflecting patterns of high energy consumption, material-intensive lifestyles, and
unsustainable production systems.

Effective climate change adaptation demands transformative shifts in both
production and consumption paradigms. In this transition, sustainable
entrepreneurship can serve as a catalyst particularly through the development of green
enterprises in sectors such as renewable energy, sustainable agriculture, and eco-
efficient infrastructure. However, the scalability and impact of such initiatives hinge
on supportive macro-level conditions, including coherent environmental policies,
sustained investment in clean technologies, and robust institutional frameworks that
incentivize sustainability.

To capture the nuanced and potentially nonlinear dynamics among these factors,
this study employs the Panel Smooth Transition Regression (PSTR) model. The
analysis incorporates a comprehensive set of indicators, including the
entrepreneurship index, ecological footprint index, energy intensity index, Legatum
Prosperity Index (as a proxy for socioeconomic development and governance quality),
and the state fragility index (to account for institutional stability and resilience
capacity).
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Methods and Materials

This study is applied in nature with respect to its objectives and analytical in its
approach to data analysis. The statistical population comprises member countries of
the World Economic Forum (WEF), classified into three distinct groups resource-
driven, efficiency-driven, and innovation-driven economies based on the WEF’s
Global Competitiveness Framework. This classification reflects varying stages of
economic development, institutional maturity, and entrepreneurial ecosystems across
the sample.

The study covers the period from 2008 to 2019, a timeframe selected primarily
due to data availability and its relevance to contemporary climate and economic
dynamics. To examine the complex interplay among the key variables, the research
employs the Panel Smooth Transition Regression (PSTR) model a nonlinear panel
data technique well-suited for capturing regime-dependent relationships and smooth
transitions across heterogeneous economies.

The central research question guiding this investigation is: Does a significant
nonlinear relationship exist between climate change adaptation, entrepreneurship, and
the ecological footprint among WEF member countries? By addressing this question,
the study aims to uncover how the impact of entrepreneurship and environmental
pressure on adaptation capacity varies across different development regimes

Results and Discussion

The estimation results confirm the presence of a nonlinear relationship among the core
variables of the study-entrepreneurship, ecological footprint, and climate change
adaptation. For each transition variable, two threshold values were identified,
supporting a three-regime smooth transition structure.

Notably, the estimated slope (or transition speed) parameters reveal that climate
change adaptation is considerably more responsive to changes in entrepreneurship
(transition speed = 21.1871) than to fluctuations in the ecological footprint (transition
speed = 9.8720). This suggests that entrepreneurial dynamics exert a sharper and more
immediate influence on adaptive capacity across different development regimes.

This finding is consistent with green entrepreneurship theory, which emphasizes
the role of entrepreneurial activity as a catalyst for systemic transformation toward a
low-carbon, climate-resilient economy. It implies that fostering entrepreneurial
ecosystems particularly those oriented toward sustainability and innovation can
accelerate progress in climate change adaptation more effectively than focusing solely
on reducing ecological pressure

Regime Analysis Based on the Entrepreneurship Variable
The nonlinear relationship between entrepreneurship and climate change adaptation
varies significantly across three distinct regimes defined by the level of
entrepreneurial activity:

e First Regime (Low Entrepreneurship): In this stage, entrepreneurship exhibits
a neutral or slightly negative effect on climate change adaptation. This suggests that
entrepreneurial initiatives are predominantly driven by short-term economic motives,
with limited integration of environmental considerations or sustainability principles.



Winter 2024 | Volume 4 | Number 10 | Journal of Environmental and Natural ...| 126

e Second Regime (Moderate Entrepreneurship): A positive and statistically
significant relationship emerges, indicating a turning point where entrepreneurship
begins to contribute meaningfully to adaptive capacity. This shift likely reflects the
growing prevalence of sustainability-oriented ventures and heightened awareness of
environmental challenges among entrepreneurs and policymakers.

e Third Regime (High Entrepreneurship): Entrepreneurship demonstrates a
strongly positive and substantial impact on climate change adaptation. At this stage,
environmental innovation becomes embedded in core business strategies, aligning
with the principles of sustainable entrepreneurship theory. The findings underscore
that mature entrepreneurial ecosystems can serve as powerful engines for climate
resilience through green technologies, circular business models, and systemic
innovation

Regime Analysis Based on the Ecological Footprint Variable
The influence of the ecological footprint on climate change adaptation also follows a
nonlinear, three-regime pattern:

e First Regime (Low Ecological Footprint): The impact is minimal and largely
neutral, suggesting that environmental pressures have not yet reached thresholds that
significantly constrain adaptive capacity. This phase typically corresponds to early
stages of economic development, where resource use remains relatively modest.

e Second Regime (Moderate Ecological Footprint): The relationship becomes
highly nonlinear, reflecting a critical transitional phase. Countries in this regime may
be actively grappling with the trade-offs between growth and sustainability,
potentially initiating policy reforms or green investments to steer development toward
more resilient pathways.

e Third Regime (High Ecological Footprint): A pronounced negative effect
emerges, signaling that excessive environmental degradation severely undermines
climate adaptation efforts. This finding is particularly concerning, as it implies that
once ecological thresholds are crossed, natural and socio-institutional systems may
lose their capacity to absorb shocks. In such contexts, entrepreneurship and innovation
become essential levers to reverse degradation trends and avert irreversible
environmental damage.

Conclusion

The findings indicate that sustainable entrepreneurship and green innovation play a
pivotal role in enhancing climate change adaptation. Policymakers should facilitate
the transition from traditional to sustainable entrepreneurship by implementing
targeted incentive mechanisms such as support for clean technologies, environmental
taxation, and green licensing systems. Management of the ecological footprint must
also be aligned with countries’ stages of development: preventing footprint expansion
should be prioritized in early development phases, whereas reducing existing
footprints becomes critical in more advanced stages.

Given that most countries in the sample fall within the intermediate (efficiency-
driven) regime, efficiency-oriented policies such as improving energy productivity
and scaling up renewable energy deployment represent effective near-term strategies.
The results clearly demonstrate that the relationship among entrepreneurship,
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ecological footprint, and climate change adaptation is complex, nonlinear, and
threshold-dependent, thereby requiring differentiated policy approaches across
development stages. Ultimately, successful climate change adaptation strategies must
be firmly anchored in entrepreneurship and innovation to mitigate the adverse effects
of environmental degradation and accelerate the transition toward sustainable
development.

Acknowledgments
The authors gratefully acknowledge the insightful comments and constructive
suggestions provided by the anonymous reviewers and the editorial team.

Keywords: Entrepreneurship, Ecological Footprint, Climate Change
Adaptation, Panel Smooth Transition Regression (PSTR)

JEL Classification: C23, Q54 , Q56 , L26



@ ‘3}_" Jlas

4

VELY/N Y0 Hs

By

Sk

VEE/ /N

ISSN: £Va)-YOYA

elSSN: FA¥-Ya¥AX

\-\\7\“‘ Qbﬁéaé Ai'Y’ dt;mdj A A OJLQ-J:J & JL«

Jiee.atu.ac.ir
DOI: http://dx.doi.org/10.22054/EENR.2025.84510.205

33 oSl i b (S 3 9 SO 598e8 1 (Lo (i ATH
' Bl o JEHI Hgaw 55 855 9 (WEF) giae (Sl g™

oLl ol 5 golsl pole 28> el ol R
Ol cdgte gin (s
gl (gm9d B oLl codlatsl g g bl psle 2aSils ol "3«‘? ol

Ob 2y 1,2

* Shgin w)g"-\?' Sge

4-\.@.5..»1 w})} eL{.ﬁJ‘) ‘Lgﬁl"‘":;l 9 Lng‘ (33\.9 u-&.ii‘b L3l o))? ‘JL:.i.Slb .
) cdgin Anler s
4-\.@.5..»1 w})} 5L<.i}|.§ ‘LgJLA.”jl 9 Lng‘ r)l.c au&..i.}b oLzl e))f cJL:.iJ\: Z
W .
Ol cdgia S gl o5
L)l).il Oldea 4[......» o)&}f el.{.i.}l: M.;b“ (}1.9 e.\g.i.}l) ‘g;"lkiJ e))? ‘Jk:‘i-;b &pb J:_GL““\M

oS

SIS0 (G AT s oo o 2l (S ol i) S 00 28 DT w5
e 5l )5iS 55 lajame oyl e e S ew (hag Lol s a3l e gl S b )8 5l
darly 3 5 ol (PSTR) (b 00She St & g 85 (65801 Sl aslial LY+ A=Y 14 055 (o sl Slgor pacme
Ul (glo ke 31 ¢S o (5l i el 0kd Ao 03 s 05037 k5 LRy (Sl piin (o 8
m#,;@|)@,a:,}au4;‘gdtw_;,ué,iuﬁstﬂfému.ﬂwﬁupuuz\cuﬁy,fﬁ,;
ISl 53 p SISk pastli 5 g 3T Gastls & 510U S s ol ki 6 S (sl ke
£33 255 2 LptS als LB &l ) ) (Sl cromen Ayl o) i b )5l e
ﬁjjw@n}ﬁgdf‘_;\”ﬂ@u,,uwwamL;La),:sum@ow&xtaf,l;(”ﬁ&bm
53 A SIS la) a5 (o ST A8 esls DL ey cnl (GdlST (glaadly oils 5 (G gomns 55T 5) p s
Sl e bt (Sl a5 4 G35 ol S e ST Bl D b Bl I3 e

.ﬂ:bﬁlﬁélﬁﬁyéjtfjbjsﬁjJfléhgbure.\slf‘da@}T)Lf

B D L 0 g S5 Bl i b (03l (S5 I 5ST s i IS Hlao 3l gdS

L26, Q56 , Q54 , C23 :JEL suuaib

el Agin 93 3 ol sl aady (75 Wl Sl as £ Sl dlis
m_khodaparast@um.ac.ir :J swes ediw 5 *


mailto:m_khodaparast@um.ac.ir
https://orcid.org/0009-0001-6307-9786
https://orcid.org/0000-0003-2670-8720
https://orcid.org/0000-0003-1475-7832
https://orcid.org/0000-0002-7505-5335
https://orcid.org/0000-0002-5450-3127

VYA 0158an 5 0l ey | on e 1oy 5287 53 Bl o b 5585 5 (S35 535 (o0 ST

FURVIRR
Sl (glos 28 (sladaly bl 03 pulul (sla e 51 (S Ol gioay (bl i
GBS g (3 pae le (6 0 o Ilad 51 56 Bies o lliy opl 5,05 Slusl 5 anb
J;wog,};rﬁﬁ@ﬁa.ﬁ6@\‘5mw6u,~€,m|,d.,zl,ldﬁ,tfxgscw
3os Gy 558 Ole ol 3 (YYY COLIr 5 155 5) Sl odd a0 S (548
Sy poan 5 s e Ju;stﬁgétoww‘pm‘;m\ Sl o
o) Ol ialS (g aliie a slas ety 3Bl die s ¢ ol Sl ek gladaly pl )3
(YYY TS 5 0 2ul) dteen (55Tl 2l 53l 5 0y

sy p) 53 G168 g3 5 Wl 5 e galaml Wiy &S e )5 ge Ol et o ST,
3 e Gpan GRIHIL Sl (San (i 4l AT Sl i 1S
Il 5 o 53 ATHT S5 (6 g 51 ST oy i 1y g S lame s 528 ooy YT L]
Vﬁ,w&ﬂ:u&y;\ @) el 4 o 5T 5 L, Saly &l b Llg
YooV & 506 5 o3 s VAPF e 08) Wl g |y (ool i L 5,8 5l
b o5 5 (S5 s (AT o dlaly $383 (o p3 ) S 53
.;;uy,&,:m.,a:s\@t@?@,_w,mdu)ﬁs,;bxmﬁ;;

b 0Ll 5l Sl Gl ST st ls Dlgea " (S5 HST S,
LS r e | (o3bal glal b 51 5Lty 6 5 2500 ab e Ol e e
bsy lsas slasdl Sl g e slaypiS 048y 5 KBS
S pan GV o 516 el l o s Sler ke & o 55V (SS5 4SS
Moy Gler 4KE) Sl AL O an 5 A5 (o SN 5 owd abio 4 Sl s (5551
A ol S s 1 BL Gl ) (2 me 53 1y Ly piST pl eCamds ol (Y YY
ke o 655, 5 1y (oobasl anw g sl SI1 53 (6 K5L Soyg b g 03l

. Portner et al.

. World Economic Forum

. Stern et al.

. Schumpeter

Dean & McMullen

. Ecological Footprint

. Wackernagel & Rees

. Global Footprint Network

o~NoOUTAWN R



VEr O3 | Ve 0l | F Ul | (aed mlin 5 S § dams 3Laidl aaliad | VY

ol 9348 Sl o pan 5 A5 (Slmo g 53 ot p ks cadil i L (6, 5L
33 o S, S ann s ST il (g e Ll e Ll 3T Ol
S S sesld 5 Ll 5LS Glibidas bl il glae) s
L,y ool Sl oo (Jl ool LY VY Sler SOL) dites U ol 51 o4 505
sl 5 Sl Glacsls 53 S gl OIS b o Sales dejls
oladl Sl pares gde la) 528 5 S a3 b Sl plCenl e (63163 Sla i
Sl ol Ol 5o s AT 51015 o 6,8 457 3303 0 00 SIS Il (s 1 4
€3 0 ool it b )85l 2131 5 (SS5 55T sbs, el

Bl e QU O 85 B0 Sl i ey oy ol el (61 0l ol
3l @il 1 5l Sk o b Ll o lalis OISl &7 ST eslinl
5 Jusl gl Olgsa S588T by 5 AT sl asls S ol 5o
S Sl ie Ol e s SaiSa 5o 56 0551 3 e Dk sla st s
ol i 5 b ys

S YIRS WEY £95 A3 asdn 1 s g dalsl 3 4 ol oo Alae sl
5 S ey R 3 A sy57 el A 03 (SRR s e SR 03
b 53 OIS Cls 4 Ll5 o Easn ol GaaBdl (ol ok 03,5 (6,5 4
S 0 I3 1) a5 5 (30l Coltal Dlajon 48l o TS (slas ol
les SLls ¢SS

g Slesl Y
Syl s bl s anlsn Bl ki oy U (o5 4 Ly 5287 olad 0 !
ool Sl i b cnlize (68 5l g s (g1 Ly 5587 A Ol e il Lo W OT
(Y10) sk 4elisl 5 4 bl ol 55 (YY) 0L 5 6K oo 3 51 il g5 0SS s
Soen 5 e pelan 53 (odlBl i b bl elez | (685l ol b b5 o
a1y T e Sl (glaaals  Lus dgaze 5 5587 VAR canliidl 5 ol Gollas .55 ga oy La0

1. World Bank

2. Panel Smooth Transition Regression Model
3. Myung et al.

4. Intended Nationally Determined Contribution



VY | 0158an 5 0l ey | on e 1oy 5287 53 Bl o b 55850 5 (S35 535 (o0 ST

ol ¢Jltn Ol 5oy A8 3 9omn 515 Bl a3 ¥ 5 1) njo ST los Sl
S Y00 L b1y 14l sla 8 Lasl BeT s 3o ys bgyl aslous| sla 5287 51
Aas Jhals A s Al
3 Oll Slac Il s 4 (e ool o7 as o 0L ke PN PRCHRWES
(Sl @Bl ks 53 1358 o s lid Y Sl (BBl 5 Ol Loy pl oSl ok Jl
a5 gol50 4 b K bl ¢ ond (s g 5 3Lzl Ao Olusl slaIlad
u:.,“\};l.(M?“‘5,\1))3356&&,@mﬁan;:p&muféu;\fgwm\%;ﬂﬁ
e ST T 5 (S5 s QLB 3 58 35 Oler ol v 5> Comaze
58 03 55 olalann 5 5 ) Rl Bl s 4 rimen el oo e 5 e
ol (S X5 las,lulul gyl 5 Sleds 5 WY gl odul b slolis T o
a5 e e 0las LoLT L(YV 8 FolSen 5 iosile) Sl 03305 S s ) Cund s
2 0Ll BF) (S35 sbs) oMol L a8 (b e mulie 3131 31 olizal O n 14V
Ao R 5 Jleadle 5 ek miy e o ST b Sl Sed e 695
(VWA sy lgr 4508) 5 8T dal o s 1y mlin LA 5o T 53 e 101531
©3Lasl Gl I 5SS 516aS o Uil coddsl ks > g1 95 2l o 5T,I8
G5 05 PICT Jidn /) e iy See) dims L2l 301y S (hsy ol SCan oyl
3 g 3 s (YY 7 a5 5al) (das e il 31 1, CO2 Slasl 7V b &S
Lo g 655 oS oy Y 50 A5l alysT 5 sla,Kaly &yl b e 2 3T,
FOLes 5 ) w8 e ST il 1 palS 4 ST (651 sl Tl
orSre U s a0l Sl ok 5 o 3THI alasly das o 0Lis Slallas (YA
IXO Gon Gy AT o ST (15 sl 5 (VF e (6, Kl 5 (5, 5e) ol

1. Anthropogenic Climate Change

2. Riedy

3. Mancini et al.

Sl g pdiddes CLLA Sl 0Ll glals Yoy VAP ladle alol js & das 0 QLG EF esla F

S PV Jlo ys ol b 250 (Sl )b 5L YA 4 V/F 5D o3 VP e 465 Jasms s
(Y i)y a‘)L:.w u’:‘J‘J?) .l}a.} Lol t.f‘a'?h““:"‘“’u Oleds “_}:ﬁ) e; Q}; g;.:sjja_))‘f V/0F Jslas

5. Information Communications Technology

6. Haldar & Sethi
7. Gast et al.



V¥ O3 [ Ve 0ylad | F U] anb lin 5 S 3 Jaoma Sl aslibad | VY

sl y ol 53 IS Jolse (YWY OISR 51 5STel) il (6 ST (S5 STT sbs
SN TOLes 5 b1 gro HLisl 2alS VA Jsts 4il5ks 6557 5 Juls
Sl 0beds) ol Tkl j5 d bt o i wle pw (sd)s Fro Ll
ng@,w,dupgﬁwtwuu&udzﬁg;ﬁ,p.m(wvJ@;T,\f
S50 54 3502 3 e U5k om0 808 (Sla )5 dnmn 5 G b 51 (0 AT ¢ e
ST ST Bl Sk EalS 4 Ll 5 e e

sdely 2ol 6l Ml ol 5 bidss bug gz b 5 b 5%
1) Sda (V) edin cdots flo Olajle e Ol poay ol ol plasil ool Dl i
o3 3l Cladlowa (5l o Olojlo (sla N ()5 ST (5 me Sl da 5 el shite
3 g ot o8l Dl i @ e & sl o W 5 e (GBS Sl 53 Lo Laen
WY FolLKan 5 e K)

ae)se dd5) sl 5 Gk S 1 el sla Jomoly wlg e @Bl O BT,
I3l 3 28) Jeged 3 b 3L (5l b 2l (sl i sl SUIL o T 55
S35 51 Joen o3l Ol 457 )8 5 (sla K 5 b 513 g 4o talS” SLaltdl
S S Gl 0T Lo & aten ol S Sylita (A8 o oal3 1) baosed L
o2 5 A3l (65T 5 Jlo )3 o ol S Ol BT 51 6ok 125 e SIS 5§
550 SMgud 5 SUSGT 3405 Sy 00 & s Gukss 1) Lk a5l ol 51 S,
(XYY T Ol STHS a5 a82) 35 ol 3 @Bl oSl O TS (61 5 5L

Sl o ol e ldST (ol Olsea 5SS by A s Oli Slallas
V8% s 5 6 ST9) 5405 (ol Ol ks (oot 50 0§ Jams Sl
S e S b 1l 5 gt STy A () ol il a3 b 51 5T !
(YY) O 5 b, @IS (gla 38 SLamt 2l 551 (Y (Y2 YY bs,y Sles «K3)

oS Aals S e e (Y000 FOLKn 5 J ) sl 6,8 sla Sl ks (¥

1. Bel¢akova et al.

2. Arias et al.

3. Global Entrepreneurship Monitor

4. Figueres et al.

5. Aspen Network of Development Entrepreneurs (ANDE)
6. Foley et al.



VY| 0158an 5 0l ey | on e 1oy 5287 53 Bl o b 5585 5 (S35 535 0 ST

SIS by diy 5l B et Bl Sl s 518 s oS Sl OT I ST
Ayl L8 w Bl i ladely AU o i U YL Glsy L osla, 55 5 sy
Sy S Kl (YoYe Jlad Sl Gadio 5 Y004 “o\)@”,ms\y
o305 C(VYY Tdle) pdidiios Glaggs il amm s Jols I 3T ol 2alS
Wl (FoYY 0 5d5) O3 me (sla S 3ol 5 (Y14 T 5 5,7 S0) e
dlin 5 S5IS1 s, e 6l 4 LSS Gl 3551 Sy 0 p Laasl oyl
S e ASTT sl Sl i

LS o Sl 1l 553 50 oSl D ks 4 (S (51 IS 51 e 5
PENC [ N CHEL P INC g SO [ JCH | PR g5 WP JCHEY
rbm,ﬁ,;\)ujf&m;@‘;ﬂ\jglb’(GHGs)L;quL;u,Ku}:A6m
dias o 2l glildS a8 0T (gilulda gl 1y oyl b oLl b 531061 o
Eo s oS Sa0 2 oS ol (S5 dsi 5 (SIS D ol i S b
Ll o L Olul & Sl 1,5 0T 51 b 2ilig 5 slarl Gladaly 5 das
YO 5 6 meh) S 5l T

e 9 wsbe delane oS glEenS I S gladS gl
b}f«@&i;ﬁj:.i.:{ACC)z)L'::Jl%Qc%ﬁ.sjnf&ﬁ):bob)dﬁw!&:
13 6V Sl ol Syl YO 3 gde 3 Olie & el OT 1 STl Laasly Lol
Sl ks ol Jal g 51 S 055,08 (sla sl 6l 215 K HUST 53 pioman
OB Sl s i b £ )T G 51 0ke 35 8 oo O g 35 (55558 i 53 (acl
138 51 Ao y3 VF/0 jLast Jule npls S8 05 oo 550013145 55 00 31572 58 Gkes -
53l N e 3128 (g e iz a3 Seol oS el (Lo VT s Ol (sl4llS
By en Dl 4 @Bl Dk b b5l )3 s s Glabues 3l S bl 6y )

. Rockstrom et al.

. World Wide Fund for Nature
Malykh

. Macarthur & Heading
Olhoff

. Greenhouse Gases

. Embry et al.

. Carbon Dioxide

o~NoOUTAWN R



VEr O3 [ Ve 0yld | F Ul | (anb mlin 5 S ) oo SLasdl asliad | VY

FaTn g o S S5 et 3 48 3 gad 0yl ol 1 ST Ol 5 oo Lo VT (ol e
oulgm@ﬂtﬂu)ugéf,t_.wj\,u\ra,g;“pd;.;};@»m
3)‘4;‘6344‘) LS“\':‘“‘)}"LS)"J“COZJ‘%}‘}U}A‘:‘\ W‘JJBGWGOJJ{]@
XYY (T Ol BTHIS a5 45K5)
3 b e 5 OLul eslinal . dijls asl- 5o doly Slul glac e 3 ol Ol s
52T s (Glasly gy s 5 e slos SRl Eely (lalslS (sl Les]
o8l Sl i b ()8 5l )08 e 3B 0Ll S5 505 &g Sl i ol 558 o0
A5 4 Odeldn ¢ 55 el &5l Sl ol slis Srotelp 5 Gty p ks
(B NE e 3 Ll gl ety b Sl el Sk 55 gt &
358 ST (Y ¥ Qo 5 5o 358 o 6, S 031l (6,8 5l b b 5 ol
DL 1y Bl i b ablie 3 baysiST sl o ol (658 5l (sla s s
Olgee b g Ll 1y laypnS Sl & oK), b oIl o caoenl3l tdas oo
35 60 3l 5l Ol L OT Sl ol i b Jas e Slusl 3 o 6l ST 1,
A{'C‘.-:L;)JC_,_J;}\:'-6.93345&1,.“:\nglfjl.wLSLEJJ\)J;}AQLAUE‘M)'H:}&@JE
G o ails o )lal Ol 55 (V4AF) T ST15s a8 4,80k 358 o o gmies Conn § Jaes
3 SN ol D i @y Gl g el JUis 4 a5l (5,8 00 b o ST
i) Cpl s b lbtd Gyl s 2 3T 51018 e ecplplo €(VFR0 (O Kan
(ST b3, 5 AU sy T S ke 5 bl i b 658 5l 23 sl
.FCMALPJ.A U‘i‘ PRt cd‘w UZW 2 Ls‘iﬁT)K u‘.’._}”‘; oy goee .rJ}.«.S oalaul
S 355 0T L Bl psd 5 ol Sl Jlis 4 odlislonl Cydgdoms (i

1. Adger et al.
2. Peter Drucker

S ATl |y gkl 5 ol Ol STHIST il Ble 3l 53 (Y IA) e Olajls 3 olBl o sz slgr O gl 557 Y
LBl s lalnlS a3 jlasl Jials s ol el ol Aol sl Bl (slacs 558 anm 5 53 oo
23 gas il g SSST ol Dl i

s bl e 35,1 65 Gl s St oS 3,8 L5 s b alagaze 230 4 u 3T F



VYO | 0158an 5 0l ey | on e 1oy 5287 53 Bl o b 65850 5 (S35 535 (0 ST

Jl s 0L s 38 el sl il BT Glac Il S5 ¢l (omlie
LU R R R R Wy SUS PR P SRS AR
wigh G ME wlo w5 o BT s3T5 (51 (SlosllI b glacns 5 coclil Sl s )
b Gbln 1 mlin JUist Com sn 5 3505 55 dgad 5 GLadl it 4 S b (5 gnitsr o Coml
Al YU (650,40 b Gl 4 ol )50

SBhana 5 ol pr 1 b 5557 015 o o] Slar pame o5 Gillas
5 oS Gpmapie Sla)siS wus a3 (e AT jesl
S8 ol 1y aysiS w LUl s KL (YA FOlss) sls 15 s smmes)sTs
:L.a:é‘Agc)fuc.;e:La:élj\h)}i.f‘é:ha:é\wj&\ﬁdbpﬁ.\fdga.:p):
Cld o 5 653) Ab dinl 5 Joos (655755 2 (n 3Ll & ¢ s ol Jito ) somn 0,1
4 o Sltnn g e 33 DLl 4 4 5 L 328 & o i 4y ks (Y0
3 ool Ol i Ol () Lomes 1 Chablows ¢ ad @u S eslazal Ol blsd
ol LI 58 Sl (o BTLT e la 0T pesdle il &glite daslo 3
58 ol s o ST anw g by 2 3T (glas, Il g, iSOl 5 o
AB ol sl i dals e il DIk LGS 6Bl
g alis gla ) 53ST 55 1, mﬁ‘jxﬁ\ec.;)\?jbﬁéjﬁf‘ b, e S
oS

(AT o Lgw 4 ls s e OLES ol el Oladlae 5l 50
og;\,m,bs&\y4{@Mlv.a)@;cr,u\mxw,tf;u,é;,s;@g;,
ol i gl al OT sl g epljl el okile J stre @bl ol b Las e
gl 3 AT Sl pasls Bl o bSOl (35 ks e
33 ool Ok 0y el Ll by (slo I B 1) 3 5 g0 2wlS ( Kbl
S S M 03503 Db 1 ) ot 4y cpaler lalllas plonil p s 55 Olgr ol dl L5
S S 51 oS A o Sloml (o2 3030 ka5 SEass Coale el 5 e Dt

1. Raheem et al.

2. World Economic Forum
3. Schwab

4. Michael Porter

5. Dutta & Merenda



VEr O3 | Ve 0l | F Ul | (and lin 5 Cons § s 3Laidl aaliad | VY5

234 s g o b (sla S a sama 53033, e3lizal 3,57 ) shate 4 st
ﬁwJu;;\oﬂf,L;,ﬁm,mﬁ,qksuguﬁjug%lﬂz;,ﬂﬁo&»\uﬂ
3 31 S el 3l eslaal cdy oo i 4 omlie (6 N ¢ in g5 Coda G sl b
Lol fol Ay pled o gy

(el Bl kT (sla S aly fodad pp oS i oDl Ut g 85 )
S ol s Lgd e S 255 i b 53 4 T e jlde el Slalie
ol ol per gz 5 BB i L il Sl a5 8 Sldaline 6,108 Sl o s
o6 o ol QUi b S eslizal ¢ il (glabaT sla S L Sl ol S5lis
LS o e 5 s 55 bl 53 Do S5l b i s el oo e Jlis]
Slaw 5y o e Ul OISl S pl gblze s 510F s OLKes 5 S5)
2 AT Sl 31059 Ol ooy Ol (S5 cpl (T0YY T s ,8) ol ki
Calises (Sla) 528 5 Olej Jsb 53 1) o8l ok S5l S5 ST sbss s
SNIPST L 5 L AT Lastls GGkl SISl Ghags ol 5o S o ool
8 5 eslizal b esladl Sler mazms poae (slas 528 55 @il i b )85
Babior s VAT N Glejeyss 53 (il el JUSH O g 5

SRR Ay T
(2 AT b daly 55 g3ume Sldlas 35S das o 0L @S Sllas o)
LU o iy 4 Sllllae aalsl s ol 3 8 O o ol i 5 (S5 H5S s,
sl 0 03 55T ¢l yls andllas 3 40 gsosm bl

53 o8l (2 AT Olsie LYo YY) T Ol STHS drw S andlbs s
23,0 S8 il Dk b ablie s Ol BT 5 Cles tan 5 Jb- s (slaslas]
5 AT Calsie sl 53 il 3T 5 Ol ST,IS SN 5550 )3 b Slasl 51 IS
5 b agrlsn (S8a 5 8l (5T (gl 0T S e 5 (ol i

.@‘aﬁﬁ;;#‘)b&‘

1. Panel Smooth Transition Regression
2. Ghardallou



VYV | 0158an 5 0l ey | on e 1oy 5587 53 el o b 63850 5 (S35 535 (0 ST

L aS S ) Lo 5 (58S Ol sie o (sl s (VYY) 0,0 5 K15
s n ablS (olas sl S depllss oy Sl ol Ok o a3l
el Sy g5 53 gull B 03l 5 a8 b Sl e 5 b (K55S (sbss
WSt 0diSs S5 ST Gblie 3 esla 5 Ay WS ol idu Bb Sl g a,ls Ole
(bl gl Luis 5 Sler el DIk L oS Sl gb e b oSt aas
(e § Slado 6l a5 al e (3L p e (Jrome 5 (Sl Lot T s
5 ol wyza bl 2L st sl g S IG5 1 2 b b ks
Olo oMt Sy 1y mny Sbls b B 5 (S5 IST sbos (S5 HST oL
oS

a3l gla, 5iST 53 o ST 5 65575 siedly (YY) TOLSa 5 Sy
YV oos (Slmanda guad o Lo g4 2 Sl eslatal b 1) Il ane g &ia) 53 L)l
L gla,ysiS oS sls Ol el @b’ Alesls H1 3wy 3550 Y0V JLe (¢l ssS
Sy L bl gl o 3T 5 ol talls b 1YL s Shes
Gl S aas 1)l olalasls 5 Fos e ol 3l eyl 0L e O1IIE Cnlin
b oS (g 5lwesly 5 o3l Gk ag 5 Sl 3 Sas b ola)5iS 1) o 3 Sas
ST ole (0 AT 5 (5557 5 skl 5 5 s 6 OT

2 AT i ST 5 o8l i Ol sie b (glandllan 53 (Y +14) 01 5 (5 ol
e 39 siad § oyl U o9 Olgea |y (o 9 ool ( lal (s3Lal)
Closls 13 Cmmy 35 g0 Ol 3 o3 ool Sl i 40 S any (51 0SSyl pubsl U
(V tlastls 5 5,0 0e 4 Olusl 31 (56 el Ol S1L8T 5 e gtnaas b g
OSE (Y el Jaomal 5 sladaly 5 ol a5 0T Jols 87 (S5 9,51 L3
o ST (F 5 0l Comar & lgn b 5 (o3l file uli oa o7 oloz]
.@l@\,,,wvﬁwywsou\

s AT (gl Lol i 4 sl Jﬁ&n Ol e b glantllan oY+ V) TOIISKn 5 &S oo
03 yseb b= o G‘I‘S" Sl 5 &K (6550 anlllas ] Q\mﬁlf&)gjb);

1. Zhang et al.
2. lonescu et al.
3. Embry et al.
4. de Block et al.



VEr O3 | Ve 0ylad | F UL | (anb mlin 5 S § daconas Sl asliad | VYA

L L;Jlijw L;LA:}Q}) 4SSl 0305 OLES Laadl . Llesls rbu‘ PP Ry d alda
b AT Sl S Sl aild g pslle (Sl 20 p ik sl Dl i
Sl uﬁu

bl 53 (SK5858T sy Olge b slandlan 5o oY 1V) 01 5 1Sl
‘_;Laaﬂg,’éq.;@u)c)u},iﬂc&,ﬁ@p@,xg‘mﬂ..:,;r;;\ﬁx&;:l;wl
lael SIS Al il s (STokel) 15 5 15Dl sla gl 5 (Bl ks
Sy pie 3550 55 (5146 3131 5 psas sl 1y SLEMbl 5 ol s adl ok
sl 0303 &1y S5 581 6lsy dlous 53 (g

(2 A 5 L aneg Olge bogladlas 53 (YY) 0K 5 s
Cowl ol rbu‘ Sospp S b dS (ol &uéqu? 5 asi8 oSl
Gl I e 5 ool Cob gladig) 5 OV guams ool JUS wls 4 o 3T,18
A3 a5 sl ! G 1SS S obes Sl w5 Ol s e dy

el 0l 4\;’3;

BT FE PR
5 bl Ol Wil & G S 5L bl ateslal gl s, S L
bl i1t S ks Ly Soygo a1y Sloj 5 oabaie oy Ole Keal
S oo J 81y (SKanb ol (g b e S olar 5 ol S i gla S 3 58 o
,;.(MvJ‘;W).mw:s@h»6uﬁjj&ﬁﬁ)xdwu6@ﬁ;uﬁxm>\sw
Sl o8 (ol okt 1,1 (V439)” s Lo 5 o7 il 1T 05 55 (68U bl !
Dl Coale s 4 b S ol ol b lin g (055 Dl (55l g
ESG5 5 sl (slaosls &7 (gl4 S a ks gl ge Bly b 5 SSL Sk L alenT Ll s
G 5 KK 6,8 o limmn0s S 55 53 b Ol s @ e ltie &

wg,,ﬁumjmu\e(m\f;,ujﬂ)@\o\,@gf)ﬁ,wu:@?&iwﬁ

1. Bel¢akova et al.
2. Hall et al.

3. Hsiao

4, Hansen

5. Chiou & SHAN



VY| 01)8an 5 0k sy | e 28 Sla 528 53 o) i b )8 3l 5 (K358 b3 (0 AT,

05 g3 45151 1y (ol wde Sl & e S5 5 e +00) 01K 5 &5 6 (s gukome
S sS 5 aS o S, w55 O (ol Sl ek et s JET wl 5 5l eslinul b &S
SN 0T dmn g 5 JooSS 3 55 (Y000) Tl 5 558 5 (Y+48) Todssla
a5 e Lol g5 OT 5 a8 (s3lamsl 5 s sdames Soladllae 53 05 g4 SIN pl . Lilo3 ga
5 oNFS) Sl wil (los 28 5 )8 ,ls 3y diw gy laslkuT 4 aly
KAERV AR NS

Qs b 38 i 53 b il GalenT 05 S abiann 5 (6580 0l ey S o
16 Sl Slsl 5 sla S5 s 5 Slasetio shy15° o) e sl SN o 5 Jle
R P e L VP [P P A [ R
Sl Ab L b yae o (o b dal) 5y bl (o AST o oo b e
el 4 S ol il o (5l S at sy sl s b kT jize (slaesls ulal
ool &8 Wlas ,uss Calises (slay 5587 (6l s 5 Obes Uk 5o b s s ojloml oy 5T
o IS s S cplcwl (63,57 5 la Jole Kaalb [SKie , ade (gl oomlie
1338 o e (V) dslaep b
Ve = Tw + (éwt) + G(qi;7-0), M)
of ys a8

W = (L Y1 Veopte Xe Xeo 10 e - Xp_pp2)

S Sl JWl e qp 9 s Jole slayls 5 T0 50 30, sla ke Xy 30955 i Ve
5 5EdS Ollllas gl bled o o 35 63081 2 Gl ke ol OT i b
AL 3055 e adds d305, Gl e G Sl Llg o JWl pice (Y00 #) (g5l
0351 a5 35 5m S B 3 (6 a5 e Blod 511687 80151 )b (6 505 e
Qs b S0 G (Gies 7, €) b o5 Obusl (bl a8 dal oS sl Jole
Osmmn 85 65N 35 ol b Cayoplil sl ks b K 5 i o 0T Hldie &8 Sl

1. Fok et al.

2. Colletaz and Hurlin
3. Gonzulez et al.

4. Gonzalez et al.

5. Regim Switching



VT O3 [ Ve 0ylad | F U] (and mlin 5 S ) daonas Sl asliad | 1 ¥+

5Y ot Jole Juls Jaml mb . Cls sl Qg T4 0 5T o (Lb Sl JUis!
Ao (b g Jale 5 i 6 S 55 o Il ey et fole ol € T ni g ule
<SG (0) JUist b 5 Jsl e e S dal st pasmie ) S o kT
S Al e 5 ey55 53 oS

QU1 O g 85 68 sl 53 aalllan 3550 (Gl e oy LS| (g 5 5ha%e
1355 o0 g s (V) sl o3 4 QU b &S5 L a5 53 (6801 &K b e

Yie = Wi + Boxie + P1xieG (i3 v-€) + wiy )

Ve 5ol Sloj oy dsb Sbt=1,..,T bl Si=1,..,N o7 ,5 &
P by e e w5 Sub Sy 308 Gl eie Xy 305, sla e
3 S50 4 oS Sl QI &6 KL G (Qirs ¥, ) omen a3 oo DL Ui ~N(0,08)
s g g (F) dasly o3 4 (V00) 0L, 5 35558
G(qiiy-©) = [1+exp (—y [Ty (qic — )] ¥ >0 )
e R & Sl it ele Y 5 Il ke L e (F) oty S Y ot
S b gtk d gla ole Kb 55¢ =1, e, O 5 o W ot ol
] ﬁj,,:.;:&uo&ﬁ

w8 b s (LSTR) m =2 5 (LSTR) M =1 LI 55 Y sane Sl e 5
Git T3S b s 4 T+ OG(qi7,C) s oo m =1 Sl 53 558 00

Syge 4T+ 0G(qisy,¢) Gl fole m =2 Sl 55 dul o L5 T+ O 4T o
et . By
b o e T (Slhe e J PO lae

(m=1) 3(m=2) glokaT d= 55 L & slls Y yons Qs b oSyl o s

B .JJ;GA Sy W‘“‘giﬁﬂ’u:"ngWf)‘M;ﬁ@}:i L;}f-) ol
%%ﬁ,:&uo;;uppJg)lnﬁjd,\}ﬂ;,ywwcugﬁsﬁm=1¢JL>

1. Slope Parameter

2. Location Parameter
3. Threshold

4. Monotonic Function
5. Semmetric



VEY | 01)en 5 0l oy [ e s 15 538 53 Bl ks b 658500 5 (055081 b3y (g ATH

)35G=1g‘_giduﬁ\@‘.?&:u\p)\u\ﬁ.a&leqit>c6@')}.&):4@.{'@@@
Joobam =2 Sl 53 .l G =0 Jis JUis) b (g3 e cAsl GicC oS )50
(32 33 & b dal g sl ga 55 4w J] @U&%L@@w‘\e%&b 03,5
a3 8 5 5 S S palin sl 5 el Sloo 250 3 oslite 5 alin OT S
G = Jio 0T g3de lhie S yso opl e 535G =1 giidu;;\cu@,\;)lm‘dw
AN o e 025508 il e b i fole 0387 Juo by dnl 5 O

A dal g s ol L s 6 S S a4 ol De JUa1 O e 5

Feal DA QS b sl 5 el S e e 4 L

1 ifgy=0.

C(quiy-c) = {0 otherwis ®
Al y p 4 JUE| b &SG5S b (Bl e JUST O e S S b aans S

1l (O)
Yie = Wi + Boxic + Xl Brxie] Gi(alsv-c) + e ®)

v,puJu;;\oﬂjf)@ij\.wt‘suﬁ;)w,ﬁgwdw@b:;\,wrQT,Ms
oy 3l eslizal 5 63l sl Sibe 53,8 sl 3 b 3l b O 31 ol L L
Aol g5 03 e (sl ¥ g loty3 ST S, 5T  slas 57 ot b Silay e fil
0315 erd 5 (il e JUESH O g 5 (58U eins 5 glate 4 03 ol aalsl s

Al s

Losiladly s alasly 395 pde 5 3525 03051 (I
Sl 55 S (Y 0) DL 5 Ja58 (Y0 d) OLKan 5 ¢S Slallle 5,
Sl el oMo QUi 85 S5 SR gy Hite 4 (Y21 0) Tgn g 5 (Y025)
Sy 33 5303 plonit il oS Js 0 g 5 G lan 5515 054 st 09037
s sshie 4 Y JGt s sla e pite o LU O3 (o 5 o b B 35

338 plowil la ize oy ot 2 ),

1. Non-Linear Least Squares
2. Maximum Likelihood
3. Jude



VEr O3 [ Ve 0yld | F Ul | (anb mlin 5 S § daonas SLasdl asliad [ VT

i Sl o s aseiie QU e Coal 0 5Y 035 (ot 05057 ket 4 ol
s ool g 355T 5 5 S g e 55 S 03 ot 0057 55 g5 6 Js
b S LS e 0l (V49F) TG s gl 5 5 (VAAQ) gl skaie b iils dal s YL
Sl ite doa sl S 035 o 0 g05T ol 25Y el JUSH iz Sl glate
sl Ole 53 0T 4 Lo o Jas 05031 05 leT &7 555 Ol (6 it s 5 plonil o5l
il Bl L e

4 p 05051 b LIS e (B oo QUi 05§ 8 035 s b 0505T
e QU1 O e £y (58 oS b TH Lol 63,8 il Hoi By = 0 L 5 Hoiy = 0
23S de s b 93 05031 o bl (sl ol o Jule (S1yls i anb b Cos UL
Y =0 "ok 6 A b QU ol 03505 0 Sl 0l Skimn 5 Il 2
e ) glite 4y Jomoly Ol o T (SGS 0 85 53 Uslee 45 K 05057 ulgis
SN S S sk s (V00 O 5 5558 33,5 r e St )
1l (8) alasly 3 4y kT o N slkad (L oSk JUES O g S

Yie = Ui + BoXie + P1XieQie + -+ PmXieqQir + Ui *)

4 p 03031 dhew gty S 0551 ot 0505 3 b Al 53 5ok (6w s 5 4 Zulis b
toplply 3,8 plsl Hotfy # = # B =0l 55 Hotfy = =P =0
S 57 b 5N b Sl 518N s glao, LT (Y0 8) dssla o 5k sS

s S slgrty S0y o a3 0505T g 1Y platt s

TN(SSRy—SSR1)
LMy, = el Ul 4
SSR,

_ [(SSRO—SSRl)/Km]
Mr = [SSRo/(TN—N—-mK)] W

V)

LR = —2[log (SSR;) —log(SSR,)] @)

. Tsay

. Terasvirta

. The Taylor Series Approximation
. Auxiliary Regression

. Wald Lagrange Multiplier

. Fisher Lagrange Multiplier

. Likelihood Ratio

~No o whNE



VEX | 01)Ken 5 0l oy [ e s 515 538 53 Bl ks b 658500 5 (055087 b3 (g AT,

Olagje mor SRy 5 s (81 oliledl Sl o mar SSRy 555 ke Lailsy )3 &
(30593 T ¢ablin slaas N .ol il Mo JUE & o S G st i eiledl
daly S Syge 3 dited SlnT Glads sliw LM 5 Jites sls e sl K
b botledl st 2 daly 3y pde 05057 e 238 Aol o ie o (a5 2
Bl w2 Jst 8500 85 S s s 51 S ol 315 03 505 ainin  glte
JUE) b &S g 405 b claodiladly s b dlasly 5 g pde 05057 530 55 0 pln]
Ose3T alie O30T ool plonil 35 oo 850 3T Jal Wl 53 Pl 5 29 48 3 5l 50
I S A g psn JE Wb O ga3T ol 5o 8T DM ol b el 03 gy s

33,5 o w1 (Ve) daly o

2
Yie = Wi + Boxit + B1xi:G (qi(tl)-)’- C) + ﬂz1xitqi(t) + -t ()
2
+52mxitqi(t ey Uit
2 Hp: oy = = Bom = 0 05057 Lo 55 oilaidly os 8 alasly 5 g C,Lp;;yﬂ

3y S 4bp S SHse 33 Ssh o rl:,alHO:ﬁZI;t---;tﬁZm:O 4o b flia
3 50 (Kl oMo QU 8o 85 oS o ol 5 ite 4 JUESH Wb 55 Jolo 353
JUS! mb aw Bl 35 453 ol 55 JUES| b 53 5525 4085 b aalsl s (ol
35 5wyl o ad p a8 b e aslsl ol B auT 5 ol 5,8 515 0sasT s g

.J&Ml?w.:ﬁbﬁj)ﬂu\aj‘gdﬁﬁ\d\j}:\MC,{L@J

Slkw] LOKe sluw bl (o

b it o b o)y el 5 skt & Jal b &G Blod 055 (IS s Sl ey
S 40003l 6335 atntio 055 S olin (Sla o po 31 L syl o 5
5397 talaT d 53 b &S I 53 (Y21 0) (g5 5 (Y00 8) I la 5 kIS 5
TS Jhas 5755055 slas ¢ lsodilaSl  gidoms ¢ sazen OT 51 S 8 (5l 5 0
3 g g Al

AIC = (RSS/n)epok/n BIC = (RSS/n)expk/n (\y)

1. Sum of Squared Residuals
2. Schwartz Criterion
3. Akaike Information Criterion (AIC)



VEY Ol | V0 o)l | § o | (ored s 5 Coms § s 3LaiBl aaliad | VF

j)‘ﬁ)\:”‘.}@&)rﬂ)b&“}@ 45‘)‘@\.«& GBJEM}J@|QJM)}J¢Q
(@ 31 b glaesls (gl Jgame ssboas |5 (Y00 s ($352) 5,5 o 515 eslizal 5 4
LAS o e |y 5 e (S

Fels i o8ty (slacalu 51 iassy cal 53 eslizal 3550 (slaesls Cunl 28
Sl &Sl 5 e g e sy Sl K Tt s 5 2 ST Sl Ao
(;L&!@L@?@wﬂp‘sh)ﬁf)w&a:)yéu)}ifw.@loﬁé)j-\':;
‘x\}?._su\:,A,-a,u\f,uomE‘M‘u‘QUK),P@A 03,5 dw 43 4iS OY Juls
2 4)331‘,{\ d:.:.c..lf chJ'J.:) )jm&blf ‘(ft:iﬁ cw,:lg “Hﬁ‘.‘.’z 4()\:.“.51}5 cU‘}wJﬁ
oy S 3T ¢ SToshal camngy e bl (S5 S (g Il Ol (Sl YLl &
26315 5 (G5 550 5 Slogy Oligd ey Y Ol sl ¢ ouls S ¢ b caS 5 cdyls
‘ijg: ‘jjj. oLda (g o; cl:n:{.l c‘_}:ﬂjw\ c[_)Ux cQLJT cu‘} Rty ) 4d§i}b)
(P 5¥ Y ) ol JSK8) s (150 0T 5 oSSl € s pon €26 pan el ¢G5 e

™

e QUi (8L JolS™ L8T (s 33,8 o 3lgtiy ity Dloned 5 odalicn 5 38" bl 31 Sl 5hate &)
355 anrl o (Y008) o ygm 5 5l s8 5 (Y+00) O8en 5 J5 58 (¥ +0) OSCen 5 ¢S 6 SVlas & L

2. University of Notre Dame
3. Global Entrepreneurship and Development Institute
4. Legtum Institute



VO | 01)8an 5 0b iy | e 328 1oy 3287 53 Bl ks b 558500 5 (S35 058 535 ¢ ST

GO
4/59

A h 3 Q\"."
) ' 3
R

» Powered by Bing.
© GeoNames, Microsof, OpenStreetMap, TomTom

sage Sl piS Y S

Gl
i

Lk

Pseied by g
€ Geolames, Marosaf, OpenSereethiap, Drveriure Mags Furdarion, TomTom

)Wd‘)gdu)ﬁsrp



VEY Ol | Ve o)l | F o | red s 5 Con§ asen 3LaiBl aalibad | V£5

402

sl s slaysis g JSS

S s550 (Q
Oen 5 1558 8518 8 5 rassy ol g odks b 8IS & ontslal g S
Pl (V) sl g oy (Ye0)
CLIM;; = BoENTR; + B1EF;; + BoElL + B3 LEGATUM; + B4FSI;;  (\Y)
+G(qit; V- ) [@gENTR;; + a1 EF; + ayEl;
+a3LEGATUM;; + a4 FSIi] + uy

r:x;\,:,upLg?;uua_;u‘Ml,,}u.,\;umss,u,;;uw,);,iuduﬁ;u
Olsea (S5 6boy pasle 5 (2 ST Jasls Coy 4 Jates (sls e
jmuﬂ}u,rj@ou,yu%;;tgﬂgmuasujdu;;@uﬁ;u

A J 28 gla e S s

&Ub Oyﬂ @l:.» (s
S0 30 S 5 5350 3 68 s g 5 3557 1 2 51 S sl Slysl
.w‘bM|ﬁ\)§:ﬁ-uQ}:-J§)J§.ﬁ.&cMJ«al:-LglAJ))chul{



VEV | 058000 5 0b oy | on 5028 60528 53 uldl i b )8 30 5 (S5 90581 b3 ¢ o AT

0 05031 cpl oSl o o3lizal 'Ol s Ul 05057 51l ize Ul sy st 4
oy bl 09031 wyd 5055 m 3l 1y b ukte Sl JBT 457 0l o1 b glas 8
Lg)lasbuda.ﬂfé)y):.wlbbu.u:ﬁ-)juiyé}coijdlja.M:@
Sl it 5555 0 3) i 4b &S Ll (gme pl g Bl 72aST /00 5 (Yot lde)
53> LEGATUM 5 ENTR (sl i «()) Ul puls 4 o 5 b okiean Ll L33 55 50
s bl (5,8 Joli5 HLeSS LRSI SELEF CLIM (sla e 5 des bl alans

slasl Jler mazms sae sl 528 53 (CIPS) UL Ose3l =Y dsuer

1(1) -\/vi CLIM
1(0) =Y/¥ ENTR
1(2) -Y/+9 EF

1(2) -Y/%) El

1(0) -\/v4 LEGATUM
1(1) -V/Aay FSI

Kiags gt sl

JUs! ol 55 slas a5 a5 b sl 3525 03051 s (o

Sl 5 el Jol e (b gl e Jlis! S 35T sk
Lo g PSTR (6 81 i1 55 (Ko bl (681 03037 cms ol o o 333,87 o)
35S g Ly S 5 S I8N g s 51 EY 8 sla0 50T
&)uﬁ;@w&@b;,w@;53,,,,,.;;ﬁ@¢@\<vn9)‘¢g”u
.:ﬁ@.LiL'L;UL;ri)bd\i:.?l6@\}‘o:L&:..»\c:ﬁb)bsﬁwj)js&un);(ﬁj)
5 Sl Olej 5 pblin 4 e L & ol (Kaal o Sl s b sl ol
Jlio s o bl 3 4 p 05051 b 338 o i 5 Sl ke e ol
SIS S35 5 2 AT Sla ke 03 g0d Bl U o ite o (ot 6 dlal ) 405
Ll ol 0303 Olad 5 a4 (F) 5 (V) Jgld o Jlasl e Ol goa

RS PRV C\aa‘ STATA J‘ﬁ‘(} J‘ oslatal L Q)AJT u’i‘ Al
2. Colletaz & Hurlin



VEY O3 | V0 o)l | § o | (ad s 5 Cons § Jas 3LaiBl aaliad | 1 FA

shadl Sler mams sae Glay5iS 5o bt 8 il 5 o3l Y g
(ENTR jexls Jll )

\A/AY ARVARR YV/aya
(v/vY) (/v 0Y) (v/vev)

3ol aa by e el ol lailin] S0 slias 5 JUil iy sl Sle 5 4 M 51 1S
ol ol c.\l:bw ‘)2.;“).3 J}'-‘b
MATLAB ,i55le 5 53 Koy slaasl taia

slaidl Sler mams sae Glay5iS 5o bt el s ol ¥ dgus
EF Lexls Jlal [ am)

Yo/0VA ARYARNY WL/ AA
(n/nnn) (n/nnn) (n/nnn)

5o bl a a b e st ol glailin] glaoe sl 5 JUazl Sl sl Sl s s am s
el 0l a)l:ul.-:«.‘ J'f.vlj._v J;-l)
MATLAB i3l 5 55 Siass slaasl tpe

S el opl ool Jl gl iz 1 ST a gl eddpll a0 5a5T il
SN S glezmys Sni 5 a3 SIEY s s FIEY s 05T o0LT
Wl S 53 QU s G Jilom 5 Sl 35 o LS 0 Con st

Syl o 53 (el okt oy (o e daly 3 ) Olebl e Sl ey
sty 338 o)y ]l 5 sldad o ) shate 0 LleSl o 2 bl 1O ge 5T
gy o ad (V0 8) Gdgole 5 SIS 5 (Y000) 0L 5 1558 5w &
95 5 glalaT d> ¢S gl ! b 53 il sz s 4 b Blae 5> Jlamt b oY
Wl ks 1)1 (0) 5 (F) Jsltom 3 0T gl 5 0905 Sl 5 sl d



VEQ | 0,000 5 0b iy | on 5028 68528 53 uldl i b )8 30 5 (O3 90581 b3 ¢ o AT

slasl Gler mamme sie Loy 528 5 aliladl o b sl 55 a0 s3] £ Jgutr
(ENTR jexls Jll )

\E/AYY YY/YYE Y44
(+/4+0) (+/++9) (+/4+0) (+/047) (+/+7) (v/+4Y)
V/AQY /EYY /A4 VIVIA A \7\ay
(+/V00) (+/VAaY) (+/Voo) (+/87Y) (+/08V) (+/80V)

Vo/+\V YY/VV

5o oolel e a by e Jleasl o glasbond slaoe sl 5 Uil ol e Sl S5 4 M T S
el ol ealsOlES J;:J\J% J’;"
MATLAB i35l 5 53 S slaasl tai

sladl Jlgr mazes guie laspdS 53 0iledl s b adal; 35 sl 0 Jgd
EF Laxls Jl [ am)

/Yo Y80 Y/08Y
(+/80A) (+/0\Y) (+/807) (+/vv) (+/+4Y) (+/o0)
AJEAY +/40) AJoY4q
(+/YAA) (+/8V$) (+/¥AY)

ARVARY:

Ye/YoV

3 oolal o by e Jlazsl ol glailind SOl sl 5 JUisl wl s slies Kby o o M 5 1SS
el 0l a)l:ul.-:«.‘ J'f.vlj._v J;-‘)
MATLAB Ji53le 5 53 Sy slaasl taia

SLOKe sl Gl o SNl w5 53 03 g0d padein 5 0331 s b 05057 Sl obn

ST 5 505 shme sskae iyt 33 8 s 968 S rades ) she 4 sl
Sk O 3lun s 6l o slas Ol st Laoliledls 5 gdons g some 3l 5
OT s 4 58 o sloms e jyolin bl .53 5 o il S i s s slate
2 Sl 0 g S5 (5 Uit ite 53 5 (512 el 0k 41,1 (V) 5 (8) Jslit 5
.c,,ﬂ‘wu&,i)udbsﬁ;@\,w)jc,%6\4;L-,.~T.\>,>,Ju;;|cu,>g‘_§ug



VFo¥ Oliwsy| Ve ”ledhlﬁcl&n}@}hﬂ)\d\#@dl\é~

slasl Jler porme sde sla 28 Jlisl b S s Gl Lol sl s A Jgdes
(ENTR jexls Jll )

—+/V4¢

FAJARE

—v /A

£10/7'44 ALY %%
MATLAB i3l 5 51 Sinssy slaasily taia

slasl Jler mazms e sl piS JUisl ol S s Gl Lol slaws puns YV J g
EF Lexls Jlal i)

—+/\4V

EAV/EAN —/AY

£EUVY A —/MA
MATLAB i3l 5 51 S ssy slaasily o

_,§||>JJTJ3@L?3 G
45‘5|4;\;J,1.L5”UJ@\Cuquﬁ|>,jTjJ,u;aguoyﬁ@u,\ﬁi:ym
3531 3 odeT Cows 4y gl s aistls S i 4 f_;,ijinfggg_
03,51 5 o 53 55 88 Sl xS .l ot €151 () 5 (A) Syl 53 ol S
LSl Al e st b 3 st e 3l o s (6lapiin gl plai by 35
Sl Hldde 53 555 b 5 Sl os o 2ings 5550 (lauite o LU, S s

33,8 oo i JU (gl iz S pluS a ol

.cMLar.ij) O JEl Sglite S sasOlis Ragh cpl s b sl fele
Lo 4 S (o33 4 sl 35 SV NVAAVY) (2 ST e (sl Uit VL e
2 Ol 4 ol b Sl i Coalee S (ST (VAVY) (SS5 S
(F9) S o5 & o 2 3T,15 4 a3 L s ol il ST (glacJlnd
S S skl JUEl 5> oy ST sl i By oS Sl pens (o s
sylsasT

1. Gibbs



VOV [ O15K0n 5 by | s 328 51y 5387 53 @Bl ki b 658 5l 5 (059581 b3 ¢ BT,

Sl (2 A IS e oS Al 53 g5y Juboss

(ENTR < —\/44\¥) gl =50
dw.w\&gwwgﬁmuﬁgﬁpwtfjuﬁ&,ﬁ,s);‘uw;,&\p
Oolal s Tes 4y 3T, Glac b &5 dal (lal o odiasdlis Conl Soe il
adllos U s pl )l g jlaoes OlosDe 4 oS 4x g 9 LS ete (g5l
5 e L 4 ) a5 o eSS e (o ATHS 350 55 (T01)) 58y

Syls s s yls

(=V/48\Y < ENTR < - [09YF) ¢35 -5
,;,.;.QLSJ!KJ;L“A{@,L@JAT)KQT);JQl&uwcm:owﬁj)@\
Cmal Sl sl b S 5hae 4 5 ST o @Bl i b (L85l lsbins
OT 55 & ol olamt piocd g 2 3T, 5 sgb 4 by o Yzl alo o o
LS o plesl 3 58 S o SN 55 1) (e ae Sla>De g8 4 bl

N TS )

(+/08YF < ENTR) p g 23,

s ol 303 o8l i b 6585l s 6Kt ST 2 ST o el s
(2 AT E sk Vb o 53 0T Gillas o8 S 0 Solem Sl (0 BTHE 4 L
Lgbor fots S senS GlagHl el p Al ol e 4 aomean § slas 5T 5
55 b 68 5l slags 5 sl 4y (6 St 5 sbay 15 e 5 (Y oV ) 5eeSa 5 09)
Al S8 (s

:(EF<\/\T'~Y‘)djlvij)
Golal anw g | Glad o odiasoplas Yz Jl 253 2 SIS b, oS b
crij)u.i‘).:s;n»\a.,\:.ujsbwdah.w'\’u\}-MJ).A%)@J:)WQT‘)}SJJL

1. Baumgartner
2. Schaltegger & Wagner
3. Dean & McMullen



V¥ O3 [ Ve 0ylad | F U] anb lin 5 S 3 Jaoma Sl aslibad | 10¥

dede (glod g ysba (il S5 I8 6bay 2als Lol o oS SHIe ol - Sas
oo 40 b amt ol Sl il S i b Sl e DI O il
LS o St 4 3,13 Glsen (1890 & 55 8 5 ey ) 55 S aseeo

.JJ‘JC_M.%)'L.?EA%ﬂdé}@jkdb@‘ﬁ)cw‘}]@j‘J:-‘JA).\

V[V Y S EF < 0/7)¥) e -5

o5l 5 (SIS by o alaly OT 3 & Sl (gl o odiasOlis ST
9 AT 0T 53 a8 das o OLES 1y (6 Fodkemy Julad 5558 o o o Sl 4 ol
J;‘\:g.g\)v:mn;;pL;Jlfjuﬁj:&G,}L@m,:@&wgﬁ;@uw}
La s 5287 0T )3 a8 sl Jaoms s S s 5 ali 51 U 5L ol st ol s ) 3
SO 5y Kals) disls 513 5 ann s 4 p e 3Ll ann g 5l Jlasl a1 5
Yooy

(/N ¥ S EF) gy i)
gamb,tm@gw.@\;,@..u‘ygo&;;;tdg;,&uol;nﬁ;,&\,;
owswlwé\a)pdujfgmﬁwA)o\)&ﬂjpﬁwlafl,suﬂ}k
2ALEEE Sl Co S 4 e Bl g e aealaw ) ol caalnT I s das
Bl b Bl e slag sl 8 Sl ol Kb 5 550 b sladlel
S jlammn B (e DG Bl (Se 65575 5 (2 AT 4 Dl 4 el

..\.‘.Mu,':.alfb

1. Grossman & Krueger
2. Dasgupta et al.



VOY | 015K0n 5 0l ey | s 328 51 5387 53 @Bl ki b 6585l 5 (59581 513 e BT,

(ENTR JUisl aze) slasl Jlgr mazs sie sla, 525 PSTR (5,51 5580 0 @A dp

—+v/OANOE +/EVAL —/AAYE
(=0/YY0Y) (¢/v0A) (CAVALYED) EF
AR AER! V o/ oYY —A/\eod
(=V/7vay) (Y/YVE) (=V/8VAY) El
+/AYoY —/TAA Y/
(VaY W) (=V/VYLY) (¥/08YV) LEGATUM
—v/2qaY ANYAS — /YA
(=V/¥VaA) (Y/04VY) (=Y/YaY4) FS|
Cor VAN sl 5,y et OSG
Ca: +/07\YE £33 230 et O
Ya: A w05l 055 oo Jole
Y2: VAMA o3 V"’-j-’ e Jele

ol toylal Kl 5o 58l s slisl dzs oo Lole 5 clalinl d= edsilis cij wy 50 s
MATLAB ,i53le 5 51 Siassy slawsly tase

(EF JUsl i) slasl Jler meme sie sla, 528 PSTR (5 Sl ST =4 Jsdr

—+/YV s —/YYV ANY.Y2
(=Y/v0v8) (=Y/YYY) (Y/VAQY) ENTR
-Yo/vYA01 Le/ANYE -A/A\Wvo
(=Y/AYAY) (V/00\A) (=\/vey) 3
—+/)4¢ —+/YoY /AN
(=V/¥AYY) (=0/AVA+) (¥/\£84) LEGATUM
VAR VAN —+/YVaY
(+/6VYY) (/Y A) (=V/48VY) i
CL VNV EY sl o) s O
C2t 0/ Y e g5 ) i OIS
Y1 VAVY s i) 5 cod el
Vai /v s s el Jale

el T oslel Sl 5 5350 s sliel s o ol 5 slailinl d s liasOlis 5 a Y 5 € S
MATLAB Ji3le 5 51 Siass slaasly tame




VEr O3 [ Ve 0ylad | F U] (anb mlin 5 S ) oo SLasdl asliad | V0F

e 5 o Jale all p Calin (gl 5587 55 n jite G ol oSSl 4 s U
$3de 3l el & it jsbay (e Zb 0L Jsb )5 5 Ll i JW
4 g5 0,551 5 ol Ol Hskte & opl ol (s Ol ool Jsdr )3 ol 1)1 ol o
S 3 &yl et 4 (Y00 OLKan 5 J555) 358 o oylal LOT Sl 5 o
Sl s 0358 gn g2 25 5m 55 e QU ke 95 8 sl el S 6 e
wg%&b‘Sgwtdﬂucd)\&bﬁj):;olﬁo\};dﬂd;i;@lfdu:s\ﬁ;u
35 el 208 Jgl T o i 3l o BT 6w e jldie 5 bl oo o Culgi o
.c,.w\(W)@b6;4&,;,_f@\,p@.u,\@‘dwcu%y&t
CLIMy, = p; — 0.1824 EF;, — 8.6559 El;, + 2.0617 LEGATUM;,  (\¥)
—0.3867 FSI;; + €;¢
2 ATE Sl jane jldde 5 Conl lote Colgl o oo & ol Jule 5595 0255 50
S ) 93 ol 33 kT o 31 5SS 5 Ul Wl o Jlitie (s5lee b 38 55
OF) sl p 5 4 35 093 55 3,8 (o0 355 4015 68 5 oo o (g4 51ie o JUisT w6

|

CLIM;; = w; + 0.297 EF;; + 6.9973 El;; + 1.3809 LEGATUM;, (\F)
—0.2223 FSI;; + &

ST e Hlie 5 bl oo Solgi o S 4 b oo paw g 5 o

WD) b D)o cpl 3 el 093 W] o e (g5l L 5eSs S 5T,

Wl (VD) sl p 3 4 35 psm 55 2,8 o0 55 415 K (s s

CLIM;; = w; — 0.2884 EF;; — 3.9133 El;; + 2.0061 LEGATUM;; (1)
—0.3126 FSI;; + &

O Bl (S5 8551 sy QU ka5 5 g g0 05 o 5l ok ool ol i

3.LiLmsu.aJ:»QL@;&w«_%&b&w\&!bcd,lsbﬁbafwt

Coygo ol 33 ol eS8 Jol 6l d liie 51 S5581 (gbs,y abinT jaze s

.wl(\?)«lgl)(}@};J:fuﬁljpdg.m,\m‘duﬁlct

CLIM;; = u; + 0.1684 ENTR;, — 8.9675 El;; + 1.6816 LEGATUM;, (V%)
—0.3797FSI;; + &



V08 | 015K0n 5 8l ey | ens 328 51y 5387 53 @Bl ks b 658 5l 5 (059581 b3 ¢ BT,

L;L_v))MbTW}‘@)@‘&WQ\@J&wm%&‘}ﬂbﬂrjzrij)‘)z

.gw\ryA;uwa;\;aﬁ?;,J,tauTb,\mww\iJsgf&éﬂ;}sﬁ

4;.}:.;(3.3ﬁj).bﬂf@.}}ﬁ-@\)&)F&&).&J‘.@«d&ﬁlcuQ)}.ﬂd‘)s
Wl (W) o p 5

CLIM;, = p; — 0.0523 ENTR;; + 31.8349 El;; + 1.429 LEGATUM;;, (\V)
—0.3375FSI;; + &
o, Skl e e 5 dlad or Jor Colg g Commn 0 ol Jale s (Sl 055 50
WJEl w0 pl 3 Tl 053 STt e olun b 5SS 548
.C,.w\(\/\)@\)r}o\{}:jryﬁj).:;@:?A{\Jégi‘_g:..kp)l.ﬁs
CLIM;; = p; — 0.3283 ENTR;; + 6.0493 EI;, + 1.235 LEGATUM;; ~ (A)
—0.2083FSI;; + &
£33 250 03 ARss 250 SlaysiS e L5 oy 1S 056 Sl eslinad b oZylgiso
Llos S¢S 53 lay 528 opl & s o OLES (tnails ool 5,8 e Sl (e o yS)
el Ll e ol ol 305 355 OT Wiy o S s o)lul plesl 4 5l &
) G Jams liigs lrosed 5 bl (2 AT Gaw (6550 &5 Wl i |
Sl 1 p3Y (owll polio Ly 5287 ol o das o LS &S 2tie uail ST Gy 525
e e S 65l anu 5 4 G 55 )1 ) en6) 8T $ 1 5) e 058l S~
slowl o8l i b ()85l 55 g 5 BB Glas sy Ll 5 0 o AT Loz les
SV das o dl)l Jus (65055 csobuaih i 53 Sy ST 056 ) eslizal S
3 Gaas 15 0T o i 53 55387 &G (S5 6o, 5 53 AT ol
25 b 8 5l (sl a3 (651l sdasOLis cul e 13 5 e oS 255
AL oSl gudal Ll 5 g0 45T Cul 0

‘5;“-”&5 0
@:,19o\)»‘,'\.;)bc\ﬁ»@o%cbrw);wwg,uuuu;\‘.:L;!,::;:
S5l 3 it 35l g pl dhes 31 IS a5 Cadl ¢ olde Costel A b b S
e sla)saS o3 (bl i b5l 5 (SIS by o AT o bl



VEr O3 | Ve 0l | F Ul | (aed mlin 5 Cons § s 3Laidl aaliad | V05

S 3l g dsn al osp Sl Ll 35 515 s p 3550 Ll e e
BYe A sladle tags 55se Sloj g3 Conl okl oslizal (il oM Ul ) g S
SIS by satle 5 o T jasle s e Sl STkl ol s .l YN
Wl 0 oy p o8l 5 b (6,8 Sl e s

Sl 2B st b DS a5V s )3 2 ST Cte 285 4 e 5 L
Jols Wl o opl S b Sl o 3T 6 e ST 51 el Jlsl
Lozl Al j szme )5k (Slapllss 5 Jamma s 5 (SOl o glags 55T 55 51 oo
AL Ly 5iS a5 el b bt L (S5 IS ko) Sy ke o i e 0L
S Joms3 Bl sy Sl 516K b S e sl Jo e 53 45 S o
ST S5 a5 L riman )15 Sy ol g sy SRl e iy ol o
5 5 S5H) Sosese da Ll s ghlS Gl pgs o5y 5 baysaS
HBL s aly o S e Ll g e pdibda glas Sl

8 et S8 Sl e (o ATHS s 035 VL s o 03 15T ol
Ml 5 w555 o ATHS Sl dled 4 ol pl S0l 545 53 oo bl i 1 )
ol ol &S Bl i LBl gl S Sk sbay il o
5 SIS by e o ATHS o dal,y a5 s e LS SloaiS 5y sbay tass,
asls ST s 4y Sl el (a8 5 oy 56 (8] i b )8 L
9 LS o Colem anw g Calies ol 0 5 Dglate laCawlw 4 5L 5l baasl .ol
5 b 68 5l (sl 51l 53 (a5 1 ST, Sl plesl Coanl
S 4 b ol 5 L (65l g0 (sla s 351l o7 5148 4y k1> STE o 1

a2l 1) G Jases o 5 it DI 316 il Soe T8 5 u 5T 4
él.;odbjl.d A

1 e ks dlis

6)‘}{.&%& .V

Lylsly Gl 5 K5 IS dlows 01 Kan 5 58018 Ol sl 1 dlie O diws

ORCID



VOV | 0151K0n 5 8l oy | s 328 51y 5387 53 @Bl ki b 658 5l 5 (059581 813 ¢ o0 BT,

Zahra Ranjbarian https://orcid.org/0009-0001-6307-9786
Mahdi Khodaparast Mashhadi https://orcid.org/0000-0003-2670-8720
Masoud Homayounifar https://orcid.org/0000-0003-1475-7832
Narges Salehnia https://orcid.org/0000-0002-7505-5335
Mohammad Esmael Samei https://orcid.org/0000-0002-5450-3127

@l:.o A

01555187 by ZTHS7 5 oo (WYA0) ol « Sl 5 ol ¢ 301 355 €L sotaman 15 S|
(A drer 7 (o )b Ol ST 5 55,508 (Slaidns I gual52) ol ok b agr s o
FAV-FVF () 4

j;il'.(\?").‘jhjaéﬁ}o)ul.os:‘ju\i_)é‘:)}&:}'séM?&f‘dM)}éémfjs;u
Y awjébwsu)}&fjé Lg‘b‘.’eif 6h)€)m|j6:W| ;u\:g::i ua}‘.&

Vo gl il sl asliiagy (PSTR) (Ll oSt JUst 0 g S5 681 5 S5
494-1Y0 (¥4)

L;;J;u,@}ﬁmﬁ;:uu.u;ﬂ;.:xp_s,w..(\fn).t,w‘dﬁx%,m\w‘dgﬂg
RN clds Lo i loT aloes . 5 galal 1555 35y b 01l slassl ol (gls jide 53
Y+ 0-4)

References

Adger, W. N., Hug, S., Brown, K., Conway, D., & Hulme, M. (2003).
Adaptation to climate change in the developing world. Progress in
development studies, 3(3), 179-195.

Akbari, M., Rezvani, A., & Alambeigi, A. (2016). Analysis of farmers'
entrepreneurial behavior in facing climate change (Evidence from
Kamfiruz and Kor regions in Fars province). Journal of Entrepreneurship
Development, 9(3), 397-414. [In Persian].

Avrias, P., Bellouin, N., Coppola, E., Jones, R., Krinner, G., Marotzke, J., ... &
Zickfeld, K. (2021). Climate Change 2021: the physical science basis.
Contribution of Working Group | to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change; technical summary.

Asgari, H. A., Jahangiri, S. (2022). Investigating the Causality of Climate
Change and Energy Consumption in the Main Sectors of the Iranian
Economy by Toda-Yamamato Method. Geographical Planning of Space
Quarterly Journal, 11(42), 91-105. [In Persian].


https://orcid.org/0009-0001-6307-9786
https://orcid.org/0000-0003-1475-7832
https://orcid.org/0000-0002-7505-5335
https://orcid.org/0000-0002-5450-3127
https://orcid.org/0009-0001-6307-9786
https://orcid.org/0000-0003-2670-8720
https://orcid.org/0000-0003-1475-7832
https://orcid.org/0000-0002-7505-5335
https://orcid.org/0000-0002-5450-3127

VEY Olan) [V oyl | T dlo | (onb mlis 5 o § Jome 3Ll aslibiad | V0A

Aspen Network of Development Entrepreneurs (2021). Climate
Entrepreneurship in Developing Economies; Supporting Entrepreneurs
Tackling Climate Change. The Lemelson Foundation.

Baumgartner, R. J. (2011). Critical perspectives of sustainable development
research and practice. Journal of Cleaner Production, 19(8), 783-786.
Belcakova, 1., Diviakova, A., & Belanova, E. (2017, October). Ecological
footprint in relation to climate change strategy in cities. In IOP Conference
Series: Materials Science and Engineering (Vol. 245, p. 062021). I0OP

Publishing. https://doi.org/10.1088/1757-899X/245/6/ 062021

Chiou, J. S., & SHAN, W. P. (2011). How Derivative Trading Among Banks
Impacts SME Lending.

Colletaz, G., & Hurlin, C. (2006). Threshold effects of the public capital
productivity: an international panel smooth transition approach.

Dasgupta, S., Laplante, B., Wang, H., & Wheeler, D. (2002). Confronting the
environmental Kuznets curve. Journal of economic perspectives, 16(1),
147-168.

de Block, D., Feindt, P. H., & van Slobbe, E. (2019). Shaping conditions for
entrepreneurship in climate change adaptation. Ecology and Society, 24(1).

Dean, T. J.,, & McMullen, J. S. (2007). Toward a theory of sustainable
entrepreneurship:  Reducing environmental degradation through
entrepreneurial action. Journal of business venturing, 22(1), 50-76.

Dutta, D. K., Li, J., & Merenda, M. (2011). Fostering entrepreneurship: impact
of  specialization and diversity in  education. International
Entrepreneurship and Management Journal, 7, 163-179.

Embry, E., Jones, J.,, & York, J. G. (2019). Climate change and
entrepreneurship. In Handbook of Inclusive Innovation (pp. 377-393).
Edward Elgar Publishing.

Figueres, C., Schellnhuber, H. J., Whiteman, G., Rockstrém, J., Hobley, A.,
& Rahmstorf, S. (2017). Three years to safeguard our climate. Nature,
546(7660), 593-595.

Fok, D., Van Dijk, D., & Franses, P. H. (2005). A multi-level panel STAR
model for US manufacturing sectors. Journal of Applied Econometrics,
20(6), 811-827.

Foley, J. A., DeFries, R., Asner, G. P., Barford, C., Bonan, G., Carpenter, S.
R., ... & Snyder, P. K. (2005). Global consequences of land use. science,
309(5734), 570-574. https://doi.org/10.1126/science.1111772

Gast, J., Gundolf, K., & Cesinger, B. (2017). Doing business in a green way:
A systematic review of the ecological sustainability entrepreneurship
literature and future research directions. Journal of cleaner production,
147, 44-56. https://doi.org/10.1016/j.jclepro.2017.01.065

Ghardallou, W. (2022). Financial system development and democracy: A
panel smooth transition regression approach for developing countries.
Journal of the Knowledge Economy, 13(2), 1714-1735.


https://doi.org/10.1088/1757-899X/245/6/062021
https://doi.org/10.1126/science.1111772
https://doi.org/10.1016/j.jclepro.2017.01.065

108 | 0158an 5 0l ey | on e 1oy 5287 53 el o b 65850 5 (S5 9581 535 0 ST

Gibbs, D. (2006). Sustainability entrepreneurs, ecopreneurs and the
development of a sustainable economy. Greener management
international, (55), 63-78.

Global Entrepreneurship Monitor. (2022). 2021/2022 Global Report:
Opportunity Amid Disruption. https://www.gemconsortium.org/reports

Global Footprint Network (2018). National Footprint Accounts.
https://www.footprintnetwork.org

Global Footprint Network. (2022). Ecological Footprint and climate change.
https://www.footprintnetwork.org

Global Footprint Network. (2023). Ecological Footprint Atlas 2023.
https://www.footprintnetwork.org

Gonzalez, A., Terasvirta, T., Van Dijk, D., & Yang, Y. (2017). Panel smooth
transition regression models.

Gonzulez, A., Terasvirta, T., & van DIJK, D. (2005). Panel smooth transition
regression model. In Working paper series in economics and finance, no.
604, Stockholm.

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

Haldar, A., & Sethi, N. (2022). Environmental effects of Information and
Communication Technology: Exploring the roles of renewable energy,
innovation, and financial development. Renewable and Sustainable
Energy Reviews, 153, 111754. https://doi.org/10.1016/j.rser.2021.111754

Hall, J. K., Daneke, G. A., & Lenox, M. J. (2010). Sustainable development
and entrepreneurship: Past contributions and future directions. Journal of
business venturing, 25(5), 439-448.

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

Hsiao, C. (2022). Analysis of panel data. Cambridge university press.

https://doi.org/10.1016/j.jbusvent.2005.09.003

Ionescu, G. H., Firoiu, D., Pirvu, R., Enescu, M., Radoi, M. I., & Cojocaru, T.
M. (2020). The potential for innovation and entrepreneurship in EU
countries in the context of sustainable development. Sustainability, 12(18),
7250. https://doi.org/10.3390/su12187250

Jude, E. C. (2010). Financial development and growth: A panel smooth
regression approach. Journal of Economic Development, 35(1), 15.

Khaki, N., Khorsandi, M., Mohammadi, T., Faridzad, A., & Azizi, Z. (2021).
The impact of economic complexity index on greenhouse gas emissions in
selected oil-exporting countries: A panel smooth transition regression
(PSTR) approach. Iranian Journal of Energy Economics, 10(39), 99-125.
[In Persian]

Macarthur, E. L. L. E. N., & Heading, H. E. A. D. I. N. G. (2019). How the
circular economy tackles climate change. Ellen MacArthur Found, 1, 1-71.


https://www.gemconsortium.org/reports
https://www.footprintnetwork.org/
https://www.footprintnetwork.org/
https://www.footprintnetwork.org/
https://doi.org/10.1016/j.rser.2021.111754
https://doi.org/10.1016/j.jbusvent.2005.09.003
https://doi.org/10.3390/su12187250

VEY Oln) | Ve oybedi | £ dlo | (onnd mlio 5 o § Jomo 3Ll aslikiad [ 15

Malykh, E. B. (2022). Worldwide development of renewable energy in the
context of Russia’s geo-economic interests. Peoaxyuonnas konneaus, 256.

Mancini, M. S., Galli, A., Niccolucci, V., Lin, D., Bastianoni, S., Wackernagel,
M., & Marchettini, N. (2016). Ecological footprint: refining the carbon
footprint calculation. Ecological indicators, 61, 390-403.

Myung, J. K., An,H. T., & Lee, S. Y. (2019). Corporate competitiveness index
of climate change: A balanced scorecard approach. Sustainability, 11(5),
1445,

Olhoff, A. (2021). Introduction-emissions gap report 2021: The heat is on-a
world of climate promises not yet delivered.

Portner, H. O., Roberts, D. C., Tignor, M., Poloczanska, E., Mintenbeck, K.,
Alegria, A., ... & Rama, B. (2022). IPPC 2022: Climate Change 2022:
impacts, adaptation and vulnerability: working group Il contribution to the
sith assessment report of the intergovernmental panel on climate change.

Raheem, S., Oyelola, O. T., Adu, J. T., & Cole, B. M. (2011). CLIMATE
CHANGE, ENTREPRENEURSHIP AND GREEN JOBS PROVISION.
Sustainable Development, 2(2), 1-5.

Riedy, C. (2016). Climate change. In G. Ritzer (Ed.), The Blackwell
encyclopedia of sociology. Blackwell. https://doi.org/10.1002/
9781405165518.whbeos0737

Rockstrom, J., Steffen, W., Noone, K., Persson, A., Chapin Ill, F. S., Lambin,
E.F., ... &Foley, J. A. (2009). A safe operating space for humanity. nature,
461(7263), 472-475. https://doi.org/10.1038/461472a

Schaltegger, S., & Wagner, M. (2011). Sustainable entrepreneurship and
sustainability innovation: categories and interactions. Business strategy
and the environment, 20(4), 222-237.

Schumpeter, J. A. (1934). The theory of economic development: An inquiry
into profits, capital, credit, interest, and the business cycle. Harvard
University Press.

Schwab, K. (2018, October). The global competitiveness report 2018. World
Economic Forum.

Stern, N., Stiglitz, J., & Taylor, C. (2022). The economics of immense risk,
urgent action and radical change: towards new approaches to the economics
of climate change. Journal of Economic Methodology, 29(3), 181-216.

Terésvirta, T. (1994). Specification, estimation, and evaluation of smooth
transition autoregressive models. Journal of the american Statistical
association, 89(425), 208-218.

Thomas J. Dean, Jeffery S. McMullen. (2007). Toward a theory of sustainable
entrepreneurship:  Reducing  environmental  degradation  through
entrepreneurial action. Journal of Business Venturing, 22(1), 50-76.


https://doi.org/10.1002/%209781405165518.wbeos0737
https://doi.org/10.1002/%209781405165518.wbeos0737
https://doi.org/10.1038/461472a

V51 | 0158an 50U ey | on e 1oy 5287 53 el o b 55850 5 (S35 535 0 ST

Tsay, R. S. (1989). Testing and modeling threshold autoregressive processes.
Journal of the American statistical association, 84(405), 231-240.

Wackernagel M., & Rees, W. (1996). Our Ecological Footprint: Reducing
Human Impact on the Earth. Gabriola Island, Canada: New Society
Publishers.

World Bank. (2022). Sustainable entrepreneurship and climate adaptation:
Green business models for a resilient future. https://www.worldbank.org

World Wide Fund for Nature (2020). Living planet report 2020. Bending the
Curve of Biodiversity Loss: A Deep Dive into Freshwater.

World Wild life Fund. Living Planet Report 2014: Species and Spaces, People
and Places. (2014). www.panda.org (October 2021, date last accessed).
Zhang, D., Wu, L., Huang, S., Zhang, Z., Ahmad, F., Zhang, G., ... & Xu, H.
(2021). Ecology and environment of the Belt and Road under global
climate change: A systematic review of spatial patterns, cost efficiency,

and ecological footprints. Ecological Indicators, 131, 108237.

(el § S 5 Lo 63 a3 Gmlen (ke ((Slgie S It 1,85 (0l ooy 1400 (g3 Sl
(WEF) ;e layyiS s ‘,.,\stmapwtf,u}é,_;,s;t 6y BT .0F ) . Lelewliaes
APVNTY Sl ((F) V0 nde mlin 5 s § Lo 3Labl aolidd ¢ Ll e QU1 05 55 5 S0,

L@m; Journal of Environmental and Natural Resource Economics licensed under a

Creative Commons Attribution-NonCommercial 4.0 International License.


https://www.worldbank.org/
http://www.panda.org/

