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Abstract

Climate risk refers to the possibility of severe and harmful climatic events and their negative effects on communities and
the environment. On the other hand, the risks caused by climate change, such as extreme weather events and rising
sea levels, are a serious threat to energy security and the stability of societies. Considering the complexity and
importance of the energy security issue, it is necessary to comprehensively investigate the factors affecting it, identify
the existing threats and provide appropriate solutions to improve the situation. The purpose of this research was to
investigate the response of energy security risk to climate risk in the 2004-2018 for 75 countries (including 31 developed
countries and 44 developing countries) using the Panel Vector Autoregressive (PVAR) model. The research results
show that the response of energy security risk to climate risk in selected developing and developed countries has been
positive. That is, the increase in shocks related to climate risk during these years has increased the risk related to
energy security in the selected countries, and the increase in energy security risk in developed countries has been lower
than in developing countries.
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Extended Abstract
1. Introduction

Energy security means sustainable and affordable access to energy for all, allowing economies and societies to continue
to function. This concept refers not only to the amount of energy but also to the reliability of distribution networks and
their stability against disturbances. On the other hand, climate risk refers to the possibility of adverse events caused by
climate change that can affect energy infrastructure, economy, and society. These two concepts are closely related and
climate change can threaten energy security. To ensure energy security in the long term, there is a need to create a
stable and reliable energy system that can meet both current and future needs. Energy security is a multifaceted concept
that has different meanings according to the conditions of different countries. This concept refers not only to the stable
supply of energy, but also to the reliability of distribution networks and their stability against disturbances. Climate
change as an important factor affects energy security. These changes threaten energy infrastructure and reduce energy
production by creating extreme weather events such as floods, droughts and storms. Also, the increase in demand for
energy as a result of these events puts additional pressure on energy systems. As a result, climate change can lead to
reduced reliability and increased costs of energy production and distribution. To face this challenge, it is necessary to
adopt policies that support energy security while reducing the effects of climate change. This research was conducted
with the aim of investigating the impact of climate change on energy security in the period from 2004 to 2018. Using the
energy security risk index provided by the World Energy Institute, researchers have compared different countries in
terms of their vulnerability to extreme climate events. The results show that the increase in the frequency and intensity
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of climatic events such as floods and droughts has directly affected the energy infrastructure and jeopardized energy
security in many countries. This research highlights the importance of considering climate change in energy policies
and helps different countries to formulate more appropriate preparedness and response plans against these changes
by identifying their weak points.

2. Method

The main goal of this research is to investigate the relationship between climate change (climate risk) and energy
security in the period from 2004 to 2018. For this purpose, the panel vector autoregression (PVAR) model has been
used. Data analysis was done with Eviews 13 software. In this research, first the used variables are introduced and
then their stability is investigated. After confirming the stationarity, the dynamic PVAR model is estimated and the long-
term relationships between the variables ESR (Energy Security Risk Index), CRI (Climate Risk Index), Gl (Globalization)
and Gs (Government Size), RGg (Economic Growth), Ind (Value Added Sector) industry)) has been investigated.
Finally, the error correction mechanism (ECM) has been used to evaluate the return speed of the variables to the long-
term equilibrium state.

3. Findings

This research shows that energy security risk is affected by various factors, which are different in developed and
developing countries. Climate change, economic growth and globalization are the three main factors that affect energy
security risk. Climate change threatens energy security by creating extreme weather events. Economic growth usually
helps to improve energy security, but globalization increases the risks associated with energy security by increasing the
interdependence of countries. Also, the research shows that the response of energy security risk to the changes of
these factors in both groups of countries was fluctuating. To face these challenges, there is a need for policies that
support sustainable economic growth while reducing the effects of climate change and manage the challenges caused
by globalization.

4, Conclusion

This research shows that climate change directly affects energy security and increases the probability of energy
shortages and price increases. On the other hand, economic growth generally helps to improve energy security, but this
relationship is not simple and other factors also affect it. However, globalization, contrary to expectations, does not have
a positive effect on energy security and has increased the complexity and interdependence in the global energy system,
which increases the risks associated with energy security. As a result, in order to face the energy security challenges,
there is a need for preventive measures and adaptation to the new climatic conditions, as well as managing the
complications caused by globalization.

Funding: There is no funding support

Conflict of interest: Authors declared no conflict of interest

Authors' contribution: Authors contributed to the conceptualization and writing of the article. All of the authors
approved the content of the manuscript and agreed on all aspects of the work.



oS S 5 4 (55 9 Sl S 5 ST g

T sz lee T 6500 lolw b 9w by,

ol e (o liws 55 o8NS ¢ celoiin] g Slwil pale 0uSLisld (SlaxBl 0g,S il ol ylS ais gol Liils
0009-0008-1000-6533 :uus5 I 4wl royasarvarl373@gmail.com : fuwes!

Ol ) cgascan (lewd S oL ( cloia! g il pole 0uSTiilS Olaidl 09, ¢ HLuidls Y
0000-0002-5188-6628 :uu5  awbuis S.ghaderi@uok.ac.ir : jues!

Ol g adiaw (lcwd ) oSS ( sclosa! g (Sl pale 0uSiils laidl g ,S (golaidl pole (5 SOl Y
0000-0001-5619-632X:0u5 )l awbiis  S.manochehri@uok.ac.ir : juwes!

ol

5528 g 310yl o)l Canyslaime 5 alsz p ol e DSl 5 Lok s wad gedldl slaokug, gsdy Jleiol 4 ool S
el il 5 55l el sl o e by e Gl s plsmscl wad slashug, wiile (sadlil Sl 5l U sl
Sl )Sal, @l 5 07 g0 Slagagd lulid (o 2 e Jolse maler (oo 2 065,51 el 9090 Sl 5 (Faozn @ ar g b dgy00 Jled
Voo ¥ 50,90 50 (ool Stnn) 4 (6551 Sl Sy (ASSTg oy 2 GRR93 nl (el Bam sl (65908 6yl hal B 2900 sl cenlie
039 (PVAR) Ll 5,105 (ys00s8 5 995 Jobo 3l osliiaal b (anwgs Jly0 5508 FF 5 asblianogs 545 YY) Jals) 1545 VO gl Y+ VA —
St Bl dngd 5 dnwgd Jlo )0 o (lo)5iS )0 (gorlll Sy 4 (65 51 Sl Sty S5 oS wps e LS g s e
GRS slayeiS 3 1) (655 Sl 4 By e Sy ol (al Job 55 (ool Sy 4 by e o Ssh al8 g Sl 009

ool 0392 dmnngs Jl> 50 (sla g8 5l oS Al Angi slo )9S 50 (63l Coal Sy (R Ol 45 00l

SBL 6l S5 995 e ¢ goaldl S 165 51 el S 1g0alS” 559

C16 Q54 «Q43 :JEL guisainb

s.ghaderi@uok.ac.ir :Jues!| .ol czasiw «ybws S olKitils o elazzl g Sludl pole 0aSiisls wlazdl og,35 : w0l
SAVAAYOTANNY sl o o Lo


mailto:royasarvar1373@gmail.com

doddlo —)
o3l a,925 5 goly> dlaslasdl &y a5 Canl adby (9 5 conlio Cund b (6551 pglie (ols ) linedol (slins &y (6551 ol
Olobl Sl 4 oSy wols o)Lal Sl )3 S9zge o351 S5 Ik ) LS A porde (nl wias dalsl 053 slacellad 4 vas
a8 s golatdl aline S Bro 6551 Sl 09800 bagre 15 DYl o bagl sl g 5l @ leased
Olped Samaily 5 SaeclisS ;5 (65,1 el el (JodS e 31 slos S (St 985 5 eletzl laracn 5 ola
ol dnal> slaidu plod slp 6550 4 jlal (owiwd 098 os grhae 1)9iS (6551 5yl Cmliw yo ol cogll S
Coial ol 4l oz ol (5,550 celaizl Gl L 5 S05) Gk 99y oolamdl 0 ol daidss 5 mylio dalgils
(omlin Cuard b (6551 (g owd Colild) abyoayysrhe Cuned (S (65531 mbe S929) (1092 s o 53l Wil )l (355
@353 (551 & 33 e (oo s GG (oo s 5 ((harmacons s lod luslinl 5 lasli b (65 5l glie Basdsd) (20 <o
500 S5k 03,90 n 1y eanl 5 (9555 slajls a5 Cunl ai¥ole g slazel BB il (655 s S obml slire 42 (5531 ol
L Sl slapins sl osllach glassly sbml sl (2lsmsl Slesd Jeily (ool Sy (rizon (VN F 55500
(Kb elanz] oolazdl glacs JiSale s 5 Lo ulls ol 5 Codles cidime (S35 Syl Lol a5 ool (Si5055T
A3 Grdicesl 5l glas plsisas | O Glgse daploil sl 5 050 1SS 5 lapiunnssST closs &l)) dacsl
oaley ol 0,8 25 0 )38 536 (Jlo o Shae ilizes lraizr sl (San b o)ls Jlo slasaly a5 81 Lo o 56
pas 2ol (Vb o) iz b ail ol o Shee b 55,1 S ol Cews I B (S (L sz o Wl
OV T e g gowl) Sl mpn jlons &)l gl azecs )] coalad
lag] (golandl conds caleiys 5 (b pllsS (Jall G bl (b8lpiz Lulpd lol  Blises (glay52™ (gl (650 el
Yol slolss el pimmad 9 Tas o cual Jolis ol g oads (65,50 e 50 10 (65,3 Sl pogie 10l Sglite slixe
($9lid o jo o (So5b Jalse alozil &5 Wl 515 355UsS Jalge 5l o (631 llellim Lol 5 adpe o sl e
XY S 5an 5 Dol) 5 6l g o | e g solozmrl oo ¢ puslins Jolse

o525 35T el 1y g0 b Lo yo 00T ()08 Canslins 3 (6 S orancsd 45 ol il (g0 28 Slad (5,51 ool 055 50!
[PRCIVSCRINTL JER SO FCW JUSON PENJOVES IS 3¢ JOTEDT DX S DU ey W V-0 5 VR VIOV RS N J O
sz el 5 Sb 6550 oanlh polie el g ols dalss ks 0an] 53 10 1) (55,31 el 5 ool 0925 (3,51 ol
sle,giS jo ol BTas Clus! bB,d sauay o Glgieds pldl jss odudy ol (6,108 ke s 5 (559195 dinjls a5 0gs Salgs
ool Sl SIS 511850 o 5 6551 5l el Gler oo (S5 QB (oled 2 (aroblasl Ol BT il oo el (lles il
5 s ety O s 2l s & ol (5ol i ailss £alS 1 5l slelSy s lonily S0 @ Gl 555
e g2l Sl Gugale Sl ase (agir (dobo Bble )3 (cardyr 5 535 Slacsl (285 sloalSl (L 3L
ooble 5 iglied) ams Gl oan] JLuBe o SR Y e v U G Lol Slazr (iale S o5 355 o0 (e (e
lppgnl Dl 5 0 g0 285 |y @lie 5 S g 402 el 5 Sl (6551 el goelBl Sl SRl 5,00 51O TR0
ChlB g QIS ¢ Jomliy b 13,5 ane Slge 5 S g JiigJom 5 33l el 5| 6531 s | stz 5 Lonitine
Gk 5 338 o 3l (53,31 (Lol slagSUl 2 3B rmizman 5 (551 SlacS Loy (Susd 0y Sllasil o3y a5 el

1 Ren and Sovacool

2 Asadi et al

3 Security of supply

4 Energy demand security
5 Aslani et al

6 Shiravand and Hashemi



e lsmsl S5 a5 0 10l e ial3dl iy ool slaams 4o alsmsl ol ss YN Yozl dagy L 4351
ot aheb A )3 1) Tig5 il ol Sy (a3 Ls T30l (Slaz e Mool Gl (6531 sl 55l slol 5 a2 0
f 3 Gide 65l Bpae a1k Slilug g wd ¥ 6550l slaan e Ces s Sl F Slez slacssus :Jold 45 WS e
Sy o3 Lad YL (550 el Sy (a3 ls (Vo VA Migsle 5 5les 51 U8 @) ool My slaome € g o i
Gl 1AA+ Lo ;5 OECD (sl (ol Ve v o 5hitel b il asly aslss .l yia8 Sy ouipolis a8 aslis 5 5
Sy 5250 e 0l )2 9 (VA ML 5 j5ds) wiS oo ol 1,505 (6558 el Sy aslin sl 1) ol oS
@ o8l Ol sy &8ly yo ol 48,55 )8 ax 930,90 (BB ojlail 4 aadS UL (b e (6550 slas I8 canlw jo o8l
laolyg; Db g Gl B RIBIF ALY ¥ bloj 098 10 S (o0 s Ol sl ;0 1) (6551 Suiel Sloailid 55k
ol sl 00,8 Jizma |y (6531 g 5 owilas; sl (5551 GlocSlo ) 4y daglish 5 JSis (s aiile alsp g o o
Lolis 5 03,8 Jitse s |y (Shomd (Sl gos (sl 0,255 oS a2l 13 (65,31 0gi 2 ks 5l 2 o5 & ool
2l 5l e loads axlse (65,31 ol el 1o oz sl il bila,5iS 5l 6 ks s o ilesls 2ali3l 1) 65,50 sl
035 Dglite ;925 2 (65, Sacinliw 5 (Kbt whw (655l @l g9 Ldl ez alox I Galise Jalge 4y atuy Sl s
31 syl el 1 aolays, ol 53l Sy el gla by asas canldl laslays, Slsld 5 ad Lialidl 4 azs b gl ool
5 ol 25kae 525 | (55l (535 Ui Sl e 31 (2 Ol 4 (551 Sortel b el o535 (VL Conon
BB ol (55900 sy (2R 5 caslin slacsls ST glys ganldl Dl 05s9 @0 ] soiiSaags Jalge clis
SolT sladals ¢ o8l Sl i3 s 10 553 D58 g i bl _oLolis LB oS (K8 calises sl 58S 4y ilsi oo ko ol
OIS Gl (sl dieds )l Sledol avie G lgie 4y Wilg o 3828 (ol bl (yuioran OLS (g |y (6 Sl (ST g
ool S5l oy JUoo a0 gy (ol 028 18 esliinl 990 Cens s anzee 9 (5551 0392 50 Olaie § Ol S peeas
el 039y 38 Vo - F-Y VA (gla Jlo (b iz (sl )9S o (ol S 4 (65 51 Coial St (255 &5

M9 Ao 9 1 (Sle 4 pgd LSy a5y 50 dedlle Sl e Sl ead (aailojle iu il p0 Gragh o
5 Joe 25sln @S psler (i o el adly plais ragh sl it (Byre 5 Jie gl 4 po (i el w3l
el 00 el )| g slmsleiding 5 (5 S Azt oty i o e 5 s 00,91 s el
owdg ool -Y
G A V-
oS Sl (oastio 855l el g S (o0 Ll el Ll g @slor dnngs 3 (559700 2 STl (VBT SG plgreas o5 5
35 18 Kby (9 42959590 il ygls 5l i 00iiS's g (sle)9iS Sad (6 pdycael 9 VAV ams Cis ol (g 5
5o sz 5 55 oes QEAES U pae st (FRS g (] latalin wiile Giligee 3131 ol 5 (555 el 9s

! Climate Resilience for Energy Security — Analysis - IEA
2 Global Energy Institute

3 Energy Security Risk Index

4 Global fuels

S Fuel imports

® Energy costs

" Price and market fluctuations

8 Intensity and energy consumption
° Electrical section

10 Transportation

1 Environmet

2 Nawaz & Alvi

B Tolliver et al


https://www.iea.org/reports/climate-resilience-for-energy-security

5 oliite bawg (65, Cael 51 soaxie iyl Canl pien sl 018 Sty (65,1 AdBy o el 4 o] (S CuiS oS
S 655 Sl Ly el oo @il (655l Coal Sl malr iy a5 jeie ol el oals al) (6551 i o ol Sl
@51 e 4 aBy o gy Slyeas |y (6531 el Tl Malloer i1 OTAY O e 5 o) Sl joie psgie
Ay sk 55 Dol g el ilises slaariz (655 Caral (V10 T ol e 5 5T WIS o Ly a3 48 oy (5 e Caa b
shemacon; il 5 olal e¥gos sbisl, )3 6550 omel sln Wse 4 )T ake s L Bane Snenily (531 ol
ad,e Jolss )0 (SLSL Dl 4 @ jw 2STy Sl (6551 s (Ul 2 DeolinS (651 el K00 (g 5105l )59 e
Coal o oS oansT o) (sl Lol slatlly 51 (S lsieas 03550l (5531 (VVF T Ken 5 JueS) el 55 0o Lol
308 Slawge 31 (Ko 4T 0,5 o (g e el (65,50 cael VAV ans Llgl 5 g8 o aislis (LT (S5 oguds 9 o
(OIS sl a5 Cawl Posmte VLI S8 550 BT Slem (65,5 dawbe csl ools &g 1) Sla B (65,50 el L bLs |
Sb s @bl el Lais 4y SWS 6l (SMie 6351 el Su Sy 3 ) poge pses 5 LS Ol deoaisS oulas
Ol Sighy S o mor (Malli 5 (o (bl oo sl 53 woie Culom 5 (B0l il drsgi Gyl Sl Lo y9iS (o
NS gl ;8 o0 9 0,5 mhans ;0 o8 (GolaiBl dnags [ tlunl (655 Sl polie (n yiege 51 (o (6551 Sl WS (oo Lo
Sy 5o s 4 (6550 ST JUEE (2 oS ol ) o (slime o9 g (53,31 el | oz 1By g el 4y )]
s 5 OYAF 7 Bolo) wiS o Jises |, el olazdl alls SLIS 5 9 ool abd Sl slaslys, 5 ols>
aalge YA 51 jasls cul IS jgbas 0ged 0,Lal ! (65 il ol Sy (a3l 4y (g5 g0 o5 s oo g 5kan atej (o (o el
(55 Brae Db Gl 5 Ced Sllug o655l G ie (S gw Slb)ly (Sl S s ganaib A o Sl it

(V=YY A 5 szmil) Conlonds JoS045 G jlarme o g Jom o35 sloise
et Sl oot oo ol i 05290l 8l e Gl plggnl i 4 (S 4 plisel ) st sy, S 58
e Lo Siles (131 L g ol i3 U 55 e lsmec] bl S5 5 ey ol Laslayy, cl S g g8 Jlozs]
oS asle poye lylas g aul o a3l St 5 eS8 58 Lo g Lo S zlsel aiile sl @l las oS ol azily s lsmac]
(HloSis was gleF sloylaia b s bas Ll a8 obwTyl (Y010 g ysh) 99,5 oo wyaid bl s ghaw ool YU
azp b bogoog Smaly ;550 alsmsnl Sluei plp o b pdis] wiies azlse lasrl slo o 5 Lo i3]
G5 blog b auileny b aas o 513 3l co ) Lo sla gl)ls Yazml a5 08 Slsms] lilas SLubis 4y go,8 iny o
O 9550 38 Ol ) 4z 5 o)l Comal 2 ol S Gado Lol s S5k cesl ol )0 j90m oS (6 paybo b
el e b Sl lapiaes (sl wosllasl slacaly sl lps slspsenl Ol it il _sonll Sy Sl plon
) el o Ko g eloiz] igolamdl glags liFale pu g o ol ls 0ld 5 coadls sicipns ( S5 p Olyil Jols a5
b Lo pe Sl ple 5o ndycmml 5l )lre Sl 1) o lgise daglojlo sl g 990 a3sS 5 lapiumnsS| o
2 Sl oo ey cul 0,5 a5 00 36 (Jle o Shee alidee slaacir » Cnl (S b 3l (Jlo slassly a5 1290

o) Caslad sue pals (Vb sl iz Lol u>_;‘l)lo o, Slee b (53,1 JelS cyols s 1L gt ‘5’;_>|)L§ 3 G

! Ejabi et al

2 The International Energy Agency

3 Ang et al

4 Kisel et al

5 U.S. Chamber of Commerce's Global Energy Institute
6 Sadeghi

" Energy Security Risk Index

8 Sanchez et al

®Urry



ainod 5l pmoly | lsago] SLsl Yb ael,o b sle,giS (VA O olSan g uinST) Conl mgo los &ylos gl ames
)‘ 03 ﬁl.?u‘ Lsng}"")‘)f uoLm‘ » ] QLQD dl.ca”,wf dod éa.u Le @‘3.@5;)] ulj.u.u f}n w:olf 6QJ‘J.)L.) J....SGA qu..M?‘
ity oxd 5 Loy e o (sl aiile lsmgl @ bogs o lals (slaolayg, a5 Yo Y Jlo 50 ¥ conldl Sy oz a3l
Sy aLs g wog lall eizmen 5 el el wmals 1) 3l i YoVA Jlo o o8 bl g bo)gtS S o
Sl g 8,5 eauol gldabie b o)lB m jo |, Slomsl Ol s suaid (oDdle ()lg cod ;500 s o ylid zads 4 seudl
Sl e 55 eagts 1ysdS cnl 105 S o 0,lg W )sS (i eid @y 1 4rp0 (o gl wad slaslagg, 51 4L
il 5l it oloj 4 23k 5 3leil sl Sl (San g 0l (a8 Ablie b b g wites gl Sl S g
Alwd dw 4 Gl o |y 65,50 casal g o8l sy (6,135 51 Gl JUIST Koo g 51 (YA T LK g cpinST) anil
(855 el slosloms 31 S Al el 5 05 (S s (Slamaiess Jolse 5 (3951 S5 BB otiios CullB 1553l
JrsS S o o0yl 1) eloiml e a5 1) L Slogage calizes sla )i, cdgo o] aliwg 4 a5 conl (6,15l dawmocns;
Gl a4 Glg s s Jed BB g5l 0 e 0gd Lais Cagjlacxe 5 golail dang o Sales U wiS
cbla> (lalds sloyl Suil el Jasreion ) Sogdl Sl g sldahio o Jowe slo S 5o mge JBlos ¢ oo ;

VoYY F L 5 5955) 0,5 o,lil plsagol Olpss ply o (55,0 slaplls
Ol g o0 K5 ye8 clainl g cwlbiw ( Ko )8 (solaidl gladia) ;0 o)5iS o slaj,e o] jo aS sl gonl b as Sle>
WDloas YIS b, o ol clbodliym Ol g Slbols )l yiol38l glas 4 sl ol Sed so hod Sl euSas S 4
oS Oyl GialiEl asle ol Hal Sl a4 51 W18 o oSG 5 bl SISl g ool Saiugu e b jels
Srcuse (28 Cawd (sl b wile ola Wl Lol w)ls ol jen 4y 1) ggiie Gloas g LYK @) cwyiws g Jad slacis 3
5 YIS adg sl alidl slixe 4y (solamdl o, cpized .(VA2) & ) sl 00,5 slw! 55 Jaeelions ) Jilue 9 Joxo
G i Oloas g YE Wilgly 1505 G a5 gloj ool &yle 4 ol adrine Gy 0,90 S (b olaidl G jo Sl
‘4)‘).6.».! J.AT)Q wbﬁ‘ L) :Elsm déw‘ Jw.:) S| eé; A.w) UT slazsl as b}wsn s ‘05.».: ).:Ju..o.ﬁjj.! ‘;5)5.104) 9 £ J..Jy
ol aile alizee Jolse 4 ol cpl .l ol jor (6 IS G lo oo iol38l 5 S s Sgan i Jid slacas 8 ol
olaidlal, (Joepllojlo Sy g goladl slocunlow 5 crmb mboo 4 o yiws doolys g ‘6)5Lw'.é 8 i cslo yun
L’:"L"""Jé “\'.’.L’ GL"‘ B ‘u.:‘);l.u o o‘)o.m @‘9&9;&] u_:‘]:.».su 9 M)Ja.m w)Ju ‘(_g.\.ni)b L;).:‘).’l.s asle ‘5>Ltbuujl> l.: o)‘s.o.as
OF e Fodlizyd g 5,0liaS) oS S G jlare Laa> g 01,8l dod  F05) 05 40 a5 0l alden 5l golal o) 4
Sy &S 05d oo 5 S oslul alide o aslin b pagae plolo o,lil jaiS S slaidl o cdgo cdlBs e 4 Sdgo ojladl
cdgs o3lail ogs 55,5 sle 4 sl YL s ol 4z yo el (GDP) (3 (a3l odgs 4 cdgo sloais 3 Cos by
os5 4y |y solaidl mlbis 5l cagew 4> g 0l S0 (goladl slacJled j5 ojlail ax b cdgo a5 awo oo lid Sdgo ojlusl .ol
sl sla sl 5 solaidl slaolfn cuSIlo wl) yie ot ¢ cages Dloas &3l 5 )b 5l ilgs o cdlB0 (pl ol o olais]

! Eckstein et al

2 Global Climate Risk Index (CRI)
3 Eckstein et al

4 Cuietal

S Hall

6 Keshavarz & Farajzadeh



Sislginl Ned oo (o 5 golatl (el b Jolse Jolis g dien goite Cgs ojlwl S5 Jelse 0 O)j50
51385 586 2go o3l sl e e (solatdl slaS o 5 Loyl o ol pllss ( SKBbdnss rham 1335 o oS>
cgogar Sloas 1 b Wil o g0 cmcSy 0,1 Sty cilideo Jalse a5 ansl oo s 3 olail ;g o3l 5k
@ Wlgi oo Sdgo a5l i Hul S5 00 (g S S golal w4 pogas iou )l Coles g oS le ) ol
5o At o3ll 5550 13 Comy 098 i pogad it slee Sl alS g Sdgs laany (Rl (goladdl LIS als
g9 wile (sounin Julse g ai)lo Cdgo ags ojlail 090 o e Ol i llsslaidl .cul pwlow slaidl o g el 51 (SO
ool ial38l Jlade 4 Cas s 5 00438l b, e e oladl ol s 0 (6108 Canliw Bl g dewgy al> e olaiil
Slye (3 e 4z oS wms e LA pahe il SR leds 0yl o)Ll Cuaio 13y 5wl TS (b s Jsame S
el Sy oo i o038l Lt 5] 05 aulyi ol Jpame b sl ond adlo] adys anl s b o glalauly YIS 5 4
o1 o538 o 53l Canto i 009381551 silizee Jalse il olatBl 5l i5u cnl (59000 9 2L i 512 oo
03938085l (al Bl ommle @lin 4y (g fiwd g g (aro slacenliw Gl LSl O 950 D )len osliiul 9590 (559l
039915, 1S S8 JUdl sloml 5 solamdl wd) 4 wilgiee 9 Sl Camio iSu 6 p 0B, 5 (59000 SilB Sline 4
5O Caxio s 00930 455 )] s i3l 008 0 (6 S o5lail (GDP) (L3l 2Bl adgs 3l as,s olgica Y&“’-"“’ Caio o
sl gla i o b o i 039381555 Al ¢ yaizeod ol iy (ol damags 5 o) ool L5l LallBb ays

R0 Sl Sb) ams aily] a5 Sy golatdl sl 51 gy pa il o wlods 5 (65l aiile

(170 Aol -V Y

elolid a5 85,8 la LT s ls o ke 0,99 53 (65508 S piy g souldl S, o3 Ay (YY) Yo g s
5 JoU slaghs, 5l BT Gl ol az g BB p)loz (saio OVEl s ln )5l anwgs 5o ol Sy Sl 24
DiSs paal 4 Slam oo 11, (TP (o,5ks wd iy 3 "(SON) sgix lug asls bLs 1L oS o oolaiwl o8 diges
a2 o0 (lis Dgllas 590 99,00 3529 (6 )glid SO hn 2 (292 Olog LS gl g Cute DI STAS 08 Az o9 0]
Cdyin g o ooy paslis wollasl 1 0 g ged 1) 5 cpl (Jpll g o ail gl b i el CLLsY sayay oS
oothaol SIS plo e 05 Glilwsg Sk Jb e 5l A6 Jol 4z 5o a4 cel ol o Loy oagay b aS (5,5l8
PRETVIE g_:lj...,l., WD digh Ay g Ak dude (5,9l8 drwgi 5lp o8l SlacSiy; (pl A was o lis g JTeduay Lol e
fnnsgs 4SS oo 05T g el ol e LY 0l 5 55 JT oy b a3 4 (o9 oy el &y (5,5l 00y 51 gl
5T 0l a0z (65,51 qlie o (solaill Sz g 6351 ol Slylas 5B gy 0 (VoY) 70 5 52
sy Ube, 3 Jel zuls amlsy YoV B123Y Jlo 5l Slaslis 0,55 0 (65,50 005G e VY (g golaidl 0t
ol 1BtesS 18 nnans Slai il e F B hte b golatll Sazg o aase olas S SIS L L oS
Lgio ael o b sla,siS s riin iU solatdl Saums «onl pogdle 0,00 YU b lawgie slacasS jo e ,3b Lol sl
A6 230025 lacss il ansgs (425 b 5 Sote psbos (5] el Sllas aizman s Y alyo b slajgiS @ o
el Ll 025 slacss sl 651 Coral Slas 86 cagie aal,o b slay08 (sln (Jlcnll )38 oo

L World Bank

2Qinetal

3 Southern Oscillation Index
4 technological progress

5 La Nina

6Chuetal



Oehize pl iy olasdl o 8l Sew )-“-’L’ i)l & sl glaosls 555, e9i 5l gl 50 (VYY) '), 5o 5 50
Sloslial b mbs 5 )35 o )-*-‘l* Grhaldy az o 5 plews 515k JolSS (saS e Sy 2 ol Sy 43955 45 W05 o 2
alal, YeNA-Ye A oy98 Job j0 OECD gae # 5 L)l aolosl guiae 18 a5 )5S YY Sl (laiged 5 Sz 9 (o5 (90,5
by plas o AL adgs 5l gae s plgrea 1) ploww JBL (3551 U528 5 (ool SlocSinn ) (e (s

45 0 oo Ol 5 Wl ol Sy 20l 5 e (6550 el o e glac il (A8 a4 (V) T Ses 5 S
ol o el ol Sy ) 2lS g (65,50 Dl Lads gl ez sl b 5l Cules sl ael S 6 5l rdyasans slass !
dye oS 3 ozl iz 50 oS 55 aregi p @Sl else ooy sl | Mg (aSLE 0 )S0s, S lag] anlllas
e @St abl) Joo 5l g wo)S Jleel Ye¥e g VeV Jlo gl Sl cnl (gt sl g e0nsS SLasl (351 ol
Sl Gl b i @l ol Gl e 5 pdiaass Gl m @ 4 argl oS eslaiul Ly, wnb
3 Slodes a5 Sl 45 wimd oo ylis baatsh izen s Hlis ) pdiasass 550 slas,ld slp e SYsb
4 S plynaas 551 US g $ 65l B b w4 (Rl £ 6551 el g aBlo pdiaan slash il dnwgs
@ s 6lp pdhaan Gla) il yetue 5 698 Slacalin 925l ladlod 4 4z 5 bl 6 50y abaly Jalge ol
b alyS jlaay eanl s 65 Coisl g pdissans Sl G 6B @l Blen 9 o9 wialyS dude e 50 Sk (65 drwg
YV B YE Glale b o solamdl ai, p cosldl i 5 Sllae S, 18U Gloie cov amgh ,0 (1)) F ol
Wiy s il Lo 20 g il 98 golatdl Cotte w0 sage Julo Slilas Sy Spage 4 wiols oL
ol o solaidl iy p ogtaal Sl coge bo 5iS [0 wulll i ol u a5 58,5 Glo clplo wonl oo golazil

5 Skl Sy (a3 LE 2 p 3l 5 230025 Slacs) il b ran b o)y 4 sladllas 1o (17A9) 00 Ko 5 il
als as wisg ol S badl wsls J13 v ojee |, addie YA Liegh (pl j0 . cSlopn YWD L AYE. by oyg0 0
Al pisoas s il Spae p bl adls j13 pdbaaas slas)pl B pae peiitens 5 )l e 230 Cod (6550 el S
Sl plas 1y gyl g

2 pibaass g plwass gyl b amlio 4 oy Slalllas iy, 5l eslital L (1Y49) 7o Kes 5 550 olyplon
985 93 52 (Sulehghy Cumdse Lai> gl (651 Sl &5 w0 (a5 g (al @l aBle n (nlh g olnl 6561 Sl
S5 o )9dS b 50 (6551 Sl 09n 0 (2P B jsbs Wlgioe pdinaes 6551wl 5l 6 pSo e 9 Sl (Sl Sl
Ny

o293 o9y Y
Jol) V52T VO gl YA VAL Y- F Sy osl 5o a8l Sy 4y (65 51 el Sy 1Sy oy o et ol (ol Bon
o oslawl (PVAR) L (5,155 ygmm )5, 995 Jow 5l yekaie ol (gl .l (anngs Jloyo 1S FF g aidbanngs ;o5 ¥

! Barbu et al

2 Wang et al

3 Divisia index

4 Amani

5 Amini et al

6 Yazdan Panah Daro et al

LIS e ) ebgy eledl el 2 aidld oS Leils S (6 a0 s amsl,S OB S5k i 51 L sl (S ol oaoie VL] oy bendl sl g2 aliol ¥

izl (oo eaoie Slll (Shgi g ol 3 (el ¢ g (g Lilwl ¢ o5 0,5 5y i ((g3gxm Hlwy e yhad ¢ Jla g ey e caile (ol
S oy LndlB e oyl nl (s 539l i ¢l yloe « pan 90lgST dcadS ¢z ¢ b (b il <5y e gD (GBI (p e oyl b, T ¢l



A e g 00D (B re oolainl 0590 (gl puriie il (Jiegh cpl jo el ool ploxil EViews 13 )158le 5 b beosls Judow ool
@L..A L 4.'>5.v L| ‘w&ﬁf U”‘ 9 ] 00 .))51).3 PVAR 6[454 JJ.A ‘@LLA L)B'A)—‘ )l = el 00 =L._>‘.)).1 LDUT @LLQ R
] 00 G)J..a_» RSy & LS')"U J.A.A ‘(Y‘ \?) ul)lS.Q.m 9 u.;l.%] dsxlllas u.?l.u)‘).' 9 k)"'“'“"" Sladllas 9 L_S)Lu

ESRIit = Bo + B1 CRIit + B2RGgit + B3Glit + BaGsit + BsIndit + €it ")

bl ol Sty o e oy dpamnts adlye YA il 51 e S, smolone 5 o551 sl e
(i ez (S 0eSile (] )0 45 005 oS5 T (a3 li Sy o]y a3l ez 5 00,8 gt (g oo (il
S iy i sl Sl 6l (ol Sy a3y rizen ams oo ST | (651 el Sy 5 an L
ooy, sl 5 ot anile alS ole iz a5 b 55 aSLh ol conddl Sk e Sl il 4 dilaia b oS
b o8l St b )5l (Ul 5 wgolatdl s elaizl 6 pdycam (Olsh ( JloSis (oms aile) spuds socld]

el 0 @1 o)led Jgdr yo gl 6l yeiie plo laseia 9 e

Gy e miie Clasia ) Joaz

Ceode
» & oY 4 el )b 4 pb ola o &9
)=
Site: Global Energy
Institute U.S. L el S
_ . '
Chamber of Energy Security Risk oy ESR g
Commerce
Site: Global Climate
e Risk Index Climate Risk Index Bl S CRI
Germanwatch e.V.
s World Bank Real Gdp Growth oladl o, RGg
Shie Site: KOF Globalisation Index oSk Gl
General government Jimo
Lo World Bank final consu_mptlon g ojlul Gs
expenditure
(% of GDP)
N Industry value added o 0253381055
e World Bank (% of GDP) N Ind

gy (slaasdly s

(PVAR) iy 5,19 32 ygam 555 995 Joro -1
25 o ologen sy ol (sl 45l mislail Jas S PVAR JLatsl o L' bl (s lop g5 355 o
)...,L? s b awo oo o3l Loy Jow () 09,000 45 4 (OI31 L mlio da,gis aile) kit ablie [0 9 oloy Job jo e
PVAR «osles )bt 4 oS (gmay Sy Jsbo po 1y 15e0Ss i jitie iz bliie 58 aSly o, (aogs 1 jitie S a8
e ol 335 e 5 s 5 Caliys 5 150 sl peiie 1 e 2 8 Sl s rniy B 08 0n a5 Lo

o il (g Ly BT ( STolul (bt o damgy o Slog, cbingd (mkd o9 s8Il (LSl coles sy o 1T e (ST 3Se s le oo
plisng gy (Gl (nl Sl pliniaS 5 S 5
! Panel Vector Autoregressive



D4 o0 oolawl su] sleais, st 9 oouzy laools Jdow gl sloix] ple plu 5 o Jbo olazdl jo 03 yiwS jgbay

axsl, —F
6[.%)5..“5 9 WB.TJl?)J 6[.%)5..“5 05; 99 o axJlas S)yge LSLQ).M ‘59...»49.' )LOT soﬁs‘o odalin ¥ LJB» e as )#ULQ.Q
R 5 L gS.n)).v 05; 90 B 4O 6)).>‘ u.....o‘ Liu.u.') ua}l.w u..i)Luo =L‘>)§‘ MJLSA ul-A.MJ ‘) LSQ’B" u.n? 6Lm5il| subﬂ\.l.my
o )siS 5 Egs o)l 5 b ez el Sy, aSlE 5aSile )l 3575 gzl clagls o pite plu o Ll
i iy 035855 5 ol ahy paSilee e lie ) wansl drnogs By (612555 5| SYL oz g5 b5 ysboay dxblidnnss

larwgs g anwgi )0 1)5iS ) st y2 gl heoyt Lol Y Jouzr

. Jarque- Sl il \
Probabilit Wl ; o ilo B i B o
y Bera 02 35 it e oSl o 29S
o YVQUOVA  YOVA/--+  OAY/---  YVVIOAA  NIYAY ; o
55
e YAFAA VWENAY. YAYe XYYV PEYLF il S, sl
e WAASY/E  APIA- B Yee OIAVA fI¥-5 olazdl us,
o Vo/- ¥ ADI+ =+ YOle++ YDA+ OF/FYY oo Sl slaygis
arwgd Jl> o
e YYFVO00  O-JAYE F/feY BIVF VETY - cJgs o3l
e VAF/EVA VOVEE  AVASQ3 NV /eeY FEIOA Gt it eog38l 55
o FYADAS  YYVY/eor  Feefeve  YVAIEY.  \VANE ’ o
&35
f[-YY VIVAA VENY. B0 YVIFYD  SEIYOA el S, als
e Y- VIEAA ATARRIN PYL PR 17X Y\5Y oladl ws,
“[-YA SIOYY Qe+ B+feerANYY VONAY AT e oy
oo YAIFYA YAFY) OV F/-04  VA/FFY oo o3l
oo ABY/VVO YREFA AYEYA VTP YRPYA  Cano s eagilons))

Oedgh slaaidl, 1 gaso

! Sigmund & Ferst



@l 4 az g bl axly ady) 9oz i el b il 0dd €Y Jguz )0 (IPS) (e 5 )y sl 921y 4y (5051 lis
aryd S b o (i 00938l 55,1 5 g ol i Sl layeiie rugi oy gloysdS 50 (el @l el
O 09 3815%5,1 5 oo o3l ol Gl (g5l ol Sty a3 sl e @iblianugi slo)siS o g ol Lle Lol

s bla (6,08 Ll a3 )0 5 b Canio

O g Ol el 92 lg 4oy gl gl ¥ Jguar

Jol & o Jolii oo
St o leest o et st pb
Ny 9 e e Ny, 9 loe lae o
/- f FIVYY — VY- “YNb-
GLe GLe - Ll ESR
(e ve) (+lvev) G IYYN) +/*\0)
-0/+ 0 S1Y/24) Y[+ AN “F/YVY
bLe ble ble ble CRI
(+fv++) (+lvev) 'TAYS (+fv++) f
‘e,
C
AR -VFIAY - -¥I5¥¥ AR A
bLe ble bl bl RGG <
(+fv++) (+lvev) (+lve*) (+fv++) g
“F/FVA -V/ags —+/YAQ —+[$50 E\
GLe GLe - - Gl
(e ve) (+lvoev) ¢IYVF) I¥Y )
“F/¥AA -V/ANY - JOYF —+/aYY
bLe bl - - GS
(/e ) ¢loe o) (-/Ya%) 1Y)
Y/AA- “AIYYY VY- JAEN
Ll Ll - - IND
D) (leve) (+/+90) (+/AAY)
Jolas e Jolis g
el oo leeet o leeet o sleets .
Ky, g I lae Xy g lowe lowe g_
Y/fYE -0 F YAG\: VY gz
Ll bl - - ESR G
(./...) (./...) (.//\A\”) (./.V\“) {
-#11\0 S YAy -Y/YVE -O/VO¥
bLe ble ble be CRI

(leve) (leve) (oo ) D)




-AAFY VY240 -YievE -0/F20

Ll Lk Ll Ll RGG
(+]e++) (+fee+) (+fee+) (+fee9)
-Y/IYao -FIYOF -+ /ONY AN

Ll Ll - - Gl
(+ee+) (+fe++) (- 1830) (-IAYY)
-f/vao -#IT00 A —+JAYY

Ll Ll - - GS
(+]e++) (+fee+) - I¥e+) ¢IY-Y)
-FIAYA -FINYF SAREN —+/09)

Ll Lk - - IND
(+ee+) (+fe++) (- 185A) - IVYY)

UiRgh slaadl g

929 Sl ge3l ool A e go LAS crgi S50 g aiBlanwgs L )52S 09,8 g0 (sl | Salil va (y90j] @l ¥ Jgux

Sables o3l @l :F Jgu

Al arwgi (5o y gl drwgi J 50 b gl o3l
Jlais! gl 9es] kel Jlais! s se5] o Le]
e _O/EYY ofeee —£IAVY P

Feon slaally taake

lrosls a5 v oo lis gl aes so lid Axwg Jl> )0 g diBlbdnwgi 58S 05,5 90 slp ],y yed F Qj“ﬂ 2l 0 Jsoxr
S e 9 Jb g, ) cdrmg S0 sla,0iS g alanwg sla,eiS glp ,ais e

I F sl mlbs d Jgur

pethed qUSt & arwgi Jl> 50 byl
o5l 42 Prob o Lol O9e3 4 Prob o)L ]
F O)LO‘

JL Joe e YYE/A Y il Joe deer SYNYA

gy slaadl, guke

G} ablbanng slo)giS g anwgiJloys slayeiS Jold a5 09,5 95 lp 1) Joe dinge addy Jsb (s @S 7 Joox
el oaalie Yoo 5l ey aBlianwgy sl silS 10 o2 g dxwgi Sl )0 s ,alS )0 oo Olaalic slawy a0l 4y ax 65 L oo o
Sl A ML“\M?J (_gl.Q)s.uS JLE & N 4.939 AM}»Jl?)O ‘_ng)}wS 5o ..\.n))f oolawl &JIS—I )L».LA )| o=

Je it addy Jobo (s @S 1 Jgur

S S sl Ot P lg omeS—obe ] aidg




e+130/AA TAIAYA FAIYYY TAIVYY

FoYVVVEY *TOIYVO YEIAY Y/ova \
\A A YOISAS YEIVYA TEIYYY Y
YA9¥AFQ - \ENI2 2% YEOVE YYIAYY Y b oS
VOYFAYYS YO/AY YLV YYIOF- £ arargi Jlo 5
VOFOYYFA Y105 YEIVYY AR INZ2 N
*\OVFFf.2 YYNY T¥/AAQ *TYIOFY §
Sl G sl O Fled oS-l Sely aadg
e+125/5A ££/5VA \fdia¥d £21005
YOFAFY Y YA YAPEN ARTAGAY |
AYA0LY/0 YYIVEY \ATARES \RIZNY Y
OVEY - AD TY/FAA ARTARI ARIATN Y .
F-FFN/A TY/AAY YANPY Ya/q1Y £ s.u,,.;.s
FEASVYIY YYIA-Y YVIOFF Yelood I lsnng
\RYARATAS YE/F - YAIVYY YA/AVY 5
AENAARINAY TEAYY YV/AFY Ya/v v
*Y. . q00/Y YOITAY /Ay *Yq/fYAq A

Sapgh slaaisl, g

Sty e cdnsgi S0 (51258 1 (Bl oo (g S5 095 SlssT 0 g3l el &S S0 e LISV Jpuz il
Sy it g Zenl 0 loine ite JI L ] i g e glaaidy o oo JIL ol ooz 5 sl slodidy (g5l Coel
i g p2eiy sladidy g Cude SIL o o)l aiBy (olamdl ab; piie g Cawl oad jlodre Cote B L )T pgms 4ddy ool
aaby dgo o3Il i g el 0l o sime Cudte Sl L T pow adBy (o Sl ke g .Sl odd o sae shie SIL o]
9 Soa 1L pou iBy cato it 03938l 03l pkie g Casl 00 o ctae gite SIL o] eaxiy 4By g e SIL T ez
5 Jsl loaidy (o5l ol Sy joie ciBlianngs sloypdS 50 5 Cusl 0 Jlotne ke ST ol s 5 pgo (slaaidy
o logime gie fIb o it ady 5 oo S o] gl adBy ¢ o8l Sy ie 5.l 00 Jlo ctre cute SIL T o ke
O el 48y (0 Glo e 5 Cel oad o tne e ST pous diBy 5 it 51 pgo addy (golamdl ud, juiie 5 ol
ol o 3 gine i 51U o pges 4By 5 Sartio 1L ol i 5 ol iy wdgs o3l puiie 5 el ok s stne St ST

el oals lo gime Cuie Sl il ady g it SIL poas adBy cluaio i 099381 85 )] yerie g

Bl 650 Gse S y055 e @i Y Jgu

AL arwgi sla gl anwgi Jl 50 sla,gs
Lol Slre Sl il oy e toLol e Syl oo B
[Yf/aey] -1+ #Y SAYY ESR(-1) [yviavel C1-#V) VAR ESR(-1)
[-/A-a] -+ A¥ o[+ FA ESR(-2) [-v/a-v] (+1+A%) —-/¥Y ESR(-2)
[-v/vaol o/ AA AT ESR(-3) [-Vv/esf] (1+3%) —N\YY ESR(-3)
[v/fye] “fq- AR ESR(-4) [v/o5-] ¢IV-Y) S\tat ESR(-4)

[-/-ar] -/ “fe A ESR(-5) [V/-fAl CARYY! Y- ESR(-5)




[-yvve-] <[00 —[Vf ESR(-6) [-v/vfol -1+ BY) — YO ESR(-6)
[v/vay] AR “IV8 CRI(-1) [-/vos] CI\YA) ST CRI(-1)
[-\aar] AR —+IYYO CRI(-2) [-/5vvl 1Y) < IVA¥ CRI(-2)
[+/-¥A] SARY -/ ¥ CRI(-3) [y/vy-] YY) SIYYS CRI(-3)
[-/Av#] ARV -1+ AA CRI(-4) [V/YAY] C¢IYF) “I¥Y CRI(-4)
[-/6av] AR o[ 8V CRI(-5) [--/0%5] YY) —+ 59 CRI(-5)
[-visvol AR —+IYA- CRI(-6) [--/vavl 1Y) —e oYY CRI(-6)
[--/van] V/-OY “IAYY RGG(-1) [--/vf0] (-120Y) ALY RGG(-1)
[-v/AAY] V/-aY ¥\ $F RGG(-2) [--/¥A-] O/-5Y) — /5 RGG(-2)
[y/anel VAVE \ARd RGG(-3) [V/o¥f] (/YY) ViFO¥ RGG(-3)
[--/-¥-] VYFY AN RGG(-4) [v/fyv] C-13%A) YIYO) RGG(-4)
[-/a¥v] VIYYS VAYY RGG(-5) [-y/yysl] ¢/2+1) Y/ E RGG(-5)
[visys] VY YAl RGG(-6) [-Y/\V¥] - I9YY) S\/FYE RGG(-6)
[-vreyyl Y/oYV Y/ f GI(-1) [-/011] /YY) SIVYE GI(-1)
[\/afy] YIYSA £/044 GI(-2) BYARRY (¥I-\$) -Y/f-¥ GI(-2)
[yver] Y/-A¥ /A« GI(-3) [vrvel (¥/-Y%) \ARAS GI(-3)
[--/Aa5] AN SRR Gl(-4) Vst (YY) R7AA GI(-4)
[-/avs] NE Y/YAY GI(-5) [--/yve] (Y\YY) —+ DAY GI(-5)
vy -] Y/ ¥) ~F/5aY GI(-6) [-/vaAl O/F¥9) < FYY GI(-6)
[v/vsyl YIAVE AIVEY GS(-1) [--/aval (YIVYY) “Y/fYV- GS(-1)
[na-l O/FY SITEY GS(-2) [-/roal IOFA) V/aas GS(-2)
[-¥/avAl N ~VA/OAY GS(-3) [-/ve-] OIFFY) SVYY GS(-3)
[-/0a¥] BATA YIOYY GS(-4) [¥/\AA] AN VIVYE GS(-4)
[-vieyyl OIVEA ~/fVY GS(-5) [-v/-vsl F/9¥) SRVAN GS(-5)
[v/za-] FIYYY \Wants GS(-6) [-r¢fa] YIYYY V/Fas GS(-6)
[--/A0A] VIAF RVNYe IND(-1) AT VIV —- Y87 IND(-1)
[v/-a-] Y/5E0 Y/AAE IND(-2) [-vreys] Y/VFY ~O/VAA IND(-2)
[v/7et] Y/PfY -$134Y IND(-3) [v/aro] YAYO FIVY- IND(-3)
[vvyal Y/ E Y/A-Y IND(-4) [-ivvol YIYFE “[FAY IND(-4)
[-/a0-] YIA-f Y550 IND(-5) [-/aAA] YY) YIYYF IND(-5)
[ve-] YIYY. F/aF0 IND(-6) [-y/vy] VIVEA “YIVO) IND(-6)

FRo slealdly taae

b 50 g abliarngy e yeiS 5log )T g0 glp cloim! g goladl el Julge 4 (65,0 Conel Sy STy ) S
M‘bbyﬁ&u)cLQJLuw‘J}lo)éM‘&J)bbyﬁébjjmw‘)ﬁ‘smw‘oéymdﬁbdmygi&wy
30 6o ,eiS 5l eSS a8l drwgl (slo,9iS jo (65,8l Catl Sn,y Ll 8l e aS cols iulidl eSae slaeiS o 1, (655l

Sl yo Dl s aile waliBe oS ol 4y Fuly ;o (65,5 Cotl Sy ) Ol yis a5 i oo L gl Ll 039y drwsi >



Slogs O)gods o )5iS 09,5 93 18 )0 (o (i 03938 ()] 9 Sgo ojlailal Sl (golatil ol (o8l S (55
o9 5o aSly casdls rals L i8] diwgn 5 e job o (65 5l Coal St «Sgd 10 £985 L S0 & )le 4y el 00y
Sy IR el oS ol (nl £989 (S j5bas (irizran Sanl 00 )5 4y 1) (glie (J55 5 s392e slady, walize e
i 50 5 aBbanugi slo)gaS G laS el 4l )3 (6551 Sl Sta; Slss oSI Jl nl b el ou (65 5 Sl
5 sonoke) Lol sl ot samlice S'gi S Cuiie 13l g Sllugs 09,5 98 18 58 dix o Cawl 0593 Sglicie (090> b dnngs
albdrwgl glo,giS 09,5 90 ;0 10 (65,5l Cudel Sy a5 w0 L gl ol 009y Diglatie 09,5 98y Ol yuss ol Dl
03ls 5Lis sloy Jsb 5o slovummn Oliss 5 Sllugs & jgods Camles )l 5 Sl (oles alisen Jolse & dnwgs Jl> 15 g

D9 0

a8barwgi glo, eSS

drwgi Jl 0 slo,gus

Response to Cholesky One S.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptotic S.E.s

Response to Cholesky One S.D. (d.f. adjusted) Innovations
95% Cl using analytic asymptotic S.E.s

Response of ESR to ESR Innovation Response of ESR to CRI Innovation Response of ESR to ESR Innovation Response of ESR to CRI Innovation

60 60
30 30
4 4
2 20
10 10 2 2
0 0
10 10 0 0
20 20 ) 2
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10

Response of ESR to RGG Innovation Response of ESR to Gl Innovation Response of ESR to RGG Innovation Response of ESR to Gl Innovation

60 60
30 30
40 40
20 20
10 10 20 20
0 0
0 0
10 10
-20 -20 -20 -20
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10

Response of ESR to GS Innovation Response of ESR to IND Innovation Response of ESR to GS Innovation Response of ESR to IND Innovation

60 60
30 30
40 40
20 20
10 10 20 20
0 0
0 0
10 10
20 20 -20 20
1 2 4 7 1 1 2 4 7 1
1 2 3 4 5 6 7 8 9 10 12 3 4 5 6 7 8 9 10 3 58 g 9w 3 56 g 9w

ATy - 4,0 ol gl ) S5

83 oo (LA angi Jlo )0 (Sl )9t g aliannsd SloyeiS (S o yelS 5log S 90 sln |y e pully i s Y S
3ham @Gl Coel Sy (ald St gl by gl 9 (oeelBl S (LS e drwgi Sl )0 o jgaS o
Sl e (odlll St (APl a5 Sl 039y jutiie (090 5 Cewl allo | (L2l ) 083 (g0,50 b 4 )l (50590
Olsiedy goladl o) Ll asils |y 652l e (gouBl Sy Ll a8lianngi (slo,g0S jo g il 1) (652l e ;S50



wilianwgs olosiS tnsgi o sl S

Variance Decomposition of ESR using Cholesky (d.f. adjusted|) Factors | Variance Decomposition of ESR using Cholesky (d.f. adjusted) Factors

10 100
r 2 3 4 5 6 7 8 9 W0 rr3 45 6 7 8 9 W0

I 6k [ b [ 66 T EsR [ b ] e
We Ees Pmo e Hes @

b= oD (o=

~

(3
r~
o

ollg a s gl oY Sl

S S A 9 g -0

S lagiagh po sl 4o VYA =Yoo ¥ (60,99 50 (conldl Sty 42 (6551 el S G2STy (om0 22 42 G295 0
olid Giagh ol all 8 K0 biegh plo b (iegh pl pled azg Wil oo g ouds colain! S, Lazli 5l ©)aia
wBliarwg glo,giS [0 el Ogliin drwgy Jlo 10 g albaruwgs sl siS 0 (65, Codel Sus; 1 50 Jelge a5 wos o
53 sleyssS 43 a8 b o iyl (650 el Sy (5t o3l g o5l 5 ot Slez ool Sy il JLelge
Sy STy 4 aes o i bl (pizmen W) (6 s Coenl Cado iou 00938l 55l g (solai8l 0l axwg >
Sy epl Jole S GBI L g (nl Sl 00g (Slagi D g0 o )9aS 09, 95 0 50 Jelse Gl Dl 4 (6550 Sl
nl 2 opdle s (2alS b (il sl oy (slaoyg 53 Conl (San 5 whiged (aliBl gy b 4 Logsl (631 il
Jebo5 sl Cnlnby s (Solas g,y hls Lo )38 09,5 95 58 10 (o) 3550 o ite 5l (5l 45 Ba5 o0 i g
g oolawl e yxite ol oy #5351 el g 3380

5 ol Sl i Sz 3 s (g )ls e 5 e 3l (651 el Sy (conlll Sy 4 0o i g I Jeolo il
S5 g 00,5 e 1y 651 sl priins jsbas sk § JloSis (s aiile gl wad sleslyg, Bk
2 ielae lad daslug) ool asitys 55l lp Lol (l Bl cuizren aado0 J13 2530 Cou 1) plymaas slags Sl
Gl 5 551 S9aS 5By Jlosml 5 sl o 4y 1) (651 el ol S gazme;s S g0 0y (6531 (Sl
aolol ;o aS el golBl o Lyl i b (6 )85l ¢ ail LRty Sulas 5L (il cnl b ablie gl amo oo Jiali8l ) a3



My Sob g ge 451 5 (655 Cotel Sy 2 (0Bl S g golatdl ol Sgb 3B L LS 0 Eon g gy
olamdl ad) (Koo e aiST SeS 59aS o1 (655 Sl Cundg g 4 Wl gy wd;y (pl Wb oe a2lge SLSL
slazil Sy 5o Sleas o YIS adsy (aal33] slins 4y golaiil wi, 59 joie 63,1 Cariol b o 1o (slocSiun, 20lS 44 wlgs oo
L oase wdsi jo ! Jolds assles oo baolagg, ol aisS axlse i L 1) (65,30 sl U..ALa ailel a5 cul glaolayg,
L Voore solatdl ad; aiil ol 6550 g o @ a3l Gin (Saly b g (6553 Sl slacwd ialidl (65,0l G pas
Sguty Ay dilgi oo g laS ke s (pl sl oljen (655l ise des il oladl alise gl iy o laSasle e iol5dl
srysis 4 Wil o golaidl wl, wuS SS 65l oo e GlBl g 6ipl was mle a5l slecsle
aies Gials 65l ate iz b S a1y 095 (Stnly 5 aiil 55 Esie (55,1 @mlie JLio 4 45 vy | (Gl ol dmgs Sl o
6904 oli8l g5l aded slaan s ralS a4 wilyl oo ag,glid (pl il ol yor (65,5l (g slos,glid axwgi L ’yw P
6))‘“ LSLEQ‘)”% L ablas LS‘)? (8 o @Ug; Yw )-‘693 sloolazsl e LS S w).]a.ou ‘;ojﬂ uﬁmlf 9 LS))"‘
155 oo (golazdl u ) o IS sbody .oims gy (65,51 OMStie s St s w55 o anbin 51 ool L aslss oo a9t ol 5l
g glaenlon wgoladl wi; o ol 5,500 Jolse o o g solus alal, ol Ll S SaS (65,5 Cariel Sguge 4
5 o 536 (555 ol Sy Bl Sob NS e S alal, Gl g s elilioney Jelge 5 Sl Ll
R A Dadds g 00,55 Mg o 4 alite gals> 5 1 Kn 3 daoladl ol oSl a3 R I P S| ey
5 Jsl slocslu (53] wlie & (g yiand ol pogie (al il 4By (390 5 comslio Casd b (53,31 ol els (sline
@ y5aS 5l il b Sl b @lg)d w9d oo 351 SLol g adye )3 SIS L ablie LUlys (izred 5 555! @i
sile )l Jelse 4 bn,eiS ol (65,3 ol 45 595 so Bl (Kiaaly (l dgd o diasly ,Sas slayeiS 5l g5l sl
5058 Fwler Sl el om0 40 OS5 65,50 Sk st Sllag o550 oS ol sla,5aS slacaslow
Sgazme gulie ju 2l (215l Gl ez L5l g bay9nS solatdl aiy s 4y Slem s o (65,1 s Lolis il
Oeizeed 398 (ool slas 2550 (S g ol la A (65l S Al 4 e Wil ge Ul Sl 0l (655
Gialn ;5 Ol o« Jb oyl wile ()15 GlbSsd (oyme o yiin o slaolamdl a5 sei oo el i Sl
ol ph e bluad Gl 5 3l ade o s a4 aiilgige BSpb nl e 8 b LDk 5 sl
Sl el 5o P a Wlgs oo o oy ol 5 alaii S o S 4565 1 .l 00 (65,1 (ool (sloo i (S el
a8 ek el ool a8l Ol yoss wsais cely GRS glasls jLacsl molidl g o glem &Blyye 0gd e (S8 bl o
and o331 (5] ol Sy 5 18IS 58 (55,31 (51 Lol 5 65,1 slacSlo ;55,51 5 WIS n gonldl Dt
S92 ) Sy (nl o nae lp Doeaddy 5 el slacsls 356l 4 LS g 0o (65,1 Cual b Jad o sl il

el 00y, &l Sloloriog 5 50 0jke oo
3 eiign <dgo ojlail g al Sles ¢ senlBl laSis ) 595l aBlianw gy sl yeiS A (ALl iegh sleadl 4 4o L
Sty oty (nl @ ly 6l S (oo ik | (cotr Sl 5y 519,55 2 drgi S5 (5o )9dS L (pliee (6551 Sl
Ailgy oo Dladod cpl il 55 eie aBliarwg sleyeiS o cuiS ol e GlepnilSe (59, 4T 99 plol Sladon 34 e
Las g S, b ablis ;o Sludl sloasle pw 5 (598 (sboolyd ilaedign (65,50 slacawlow (g s, gld i cwyp 4
ol 4 wilgs oo b joiS 51 09,5 50 () guwlw g slaimt (golaidl Lol §Eaes duslin (puizmen 331050 (655 Coal



2 S5 Sl ssne sl ) placeslow (g on el (nl yige S0 LS S 551 el s sodlS Jelge
555 pp dnagi Jlo 3 o 55

Q3 o lid pl s ls 95 10 (6 SYL o sy 03933l 455l g (golaiBl aly (Kl 5l anwgi I p0 slo,elS aSil 4 ax i L
Lol ioli8l aile ola il b sl (S gy 0y (ol ( Jlcpll 0510 anwgi g 0y 6l (oYL Joily o joiS” ol as
‘5Lmei” i 09.“; r‘:l.’?u‘ G:Loa.o;u as »)}wLSA .)Le(.m.o.: ‘L).’|)JL.: ML’ o‘).o.b LECLQ‘"?| Lg).").sla 9 M)Jé.o&bo L;fd?ﬂ ng)).:| 6‘)"
S5 Sl p (S g golatl ;) 3B g Gl e (mizmen Nigd (2b))l g (lelid 1ayeiS 5o (Slanwss
Sl oy 4 glows Glp ) slecalas lei oo doille g oSl ) e bl b .csloy o yaiS ol o cangjlass g
Sgut b slagi sl jo g laS ke o Juld ailgy o lacawlaw (pl 05 aad dewgi oy sla,giS jo abl>den o
arsi b R ledr il bawgie 5 Sas8 Sba,sees jl Colo 5 (sogee JEigJox slacS b dnnsi (555 5550 42
Pl |y axwgi Jloyo (slo oS jo ol Jaio g (golaidl 0l S 5l aS il ol Sl 8l Jlos 4wl sl ol
il Al az g laul drgl 4w g goladl 0l 4 oo a5 ol

3,05 3935 ipgi ol sl o Culer g a5 wis S el B s Jlo ool
3,105 0929 gt cwl (sl adlio olas s 45T Wo S el a5 @8l SLaT

053,50l ) i glyimme HE s dan arils o8 Lie Allie [3)155 5 o5l papie 45 O diny s 10yl M g5 &5 yLiko

acsle 38l IS e pled 090 40 g
Ko S 58 -F

Amani, R. (2022). Investigating the impact of operational risk and climate change on economic growth in
Iran. Master's thesis, University of Kurdistan. [In Persian].

Amini O, Amani R, Ghaderi S. (2023). Renewable, Non-Renewable Energy Consumption and Energy
Security Risk in Iran: An Application of Structural VAR. Iranian Journal of Energy; 25 (4): 81-103
URL: http://necjournals.ir/article-1-1845-en.html .[In Persian].

Asadi, H., Zamanian, G., Shahiki Tash, M. N., Ghorbani, M., & Jalal Kamali, M. R. (2019). Impacts of
Climate Factors on Risk of Yield of Irrigated Wheat Lines in Breeding Researches. Agricultural
Economics and Development, 27(3), 163-180. doi: 10.30490/aead.2020.252565.0. [In Persian].

Barbu, T. C., Cepoi, C. O., Petrescu, C. R., & Vuta, M. (2022). The assessment of climate risk impact on
the economy: A panel data approach. The Amfiteatru Economic Journal, 24(61), 597-612.
https://doi.org/10.24818/EA/2022/61/597.

Chu, L. K., Ghosh, S., Dogan, B., Nguyen, N. H., & Shahbaz, M. (2023). Energy security as new
determinant of renewable energy: The role of economic complexity in top energy users. Energy, 263,
125799. https://doi.org/10.1016/j.energy.2022.125799.

Eckstein, D., Hutfils, M. L., & Winges, M. (2018). Global climate risk index 2019. Available at:
www.germanwatch.org/en/cri

Eckstein, D., Kiinzel, V., Schéfer, L., & Winges, M. (2019). Global climate risk index 2020. Available at:
www.germanwatch.org/en/cri



http://necjournals.ir/article-1-1845-en.html
https://ideas.repec.org/s/aes/amfeco.html
https://doi.org/10.24818/EA/2022/61/597
https://doi.org/10.1016/j.energy.2022.125799

ljabi, E., Bayat, R., & Shirvani, M. (2019). Prioritization energy types in Iran with the aim of increasing
energy security in the 1404 horizon (using hierarchical analysis method). Strategic Studies of public
policy, 8(29), 135-157. [In Persian].

Hall, A. (1991). Local and global, globalization and ethnicity. doi:10.1007/978-1-349-11902-8 2

Keshavarz, A., & Farajzadeh, Z. (2021). The role of natural capital in economic growth of Iran. Iranian
Journal of Economic Research, 26(86), 126-164. doi: 10.22054/ijer.2021.42817.761 [In Persian].

Qin, M., Zhu, Y., Xie, X., Shao, X., & Lobont, O. R. (2024). The impact of climate risk on technological
progress under the fourth industrial era. Technological Forecasting and Social Change, 202, 123325.
https://doi.org/10.1016/j.techfore.2024.123325.

Sadeghi, S. (2014). China's energy security and lIran's energy geoeconomics. Political and International
Research, 7(22), 85-123. https://sanad.iau.ir/Journal/pir/Article/1012184. [In Persian].

Shiravand, H, and Hashemi, M. (2015). Investigating the effects of climate change on sustainable national
security. National conference on passive defense and sustainable development. Tehran. Iran.
https://sid.ir/paper/830798/fa [In Persian].

Mohammadi, S, Emami M, Ali, Fakehi, A. (2018). Compilation and Analysis of Supply and Demand
Management Scenarios of Iran's Energy System to Reduce Environmental Impacts Using
LEAP. Iranian Energy Economics, 9(33), 121-166. doi: 10.22054/jiee.2021.49076.1708 .[In Persian].

Sigmund, M., & Ferstl, R. (2021). Panel vector autoregression in R with the package panelvar. The
Quarterly Review of Economics and Finance, 80, 693-720. https://doi.org/10.1016/j.qref.2019.01.001.

Wang, B., Wang, Q., Wei, Y. M., & Li, Z. P. (2018). Role of renewable energy in China’s energy security
and climate change mitigation: An index decomposition analysis. Renewable and sustainable energy
reviews, 90, 187-194. https://doi.org/10.1016/j.rser.2018.03.012.

Yazdanpanah-dero, Q., Porrostami, N., Yousfi, R., & Hosseinzade, M. R. (2017). A comparative study of
energy security to promote the use of renewable energy; In the geopolitical Iran and Japan. Human
Geography Research, 49(3), 713-731. doi: 10.22059/jhgr.2017.62114. [In Persian].


https://doi.org/10.1007/978-1-349-11902-8_2
https://doi.org/10.1016/j.techfore.2024.123325
https://doi.org/10.1016/j.qref.2019.01.001
https://doi.org/10.1016/j.rser.2018.03.012

