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The dynamic interactions between economic and environmental variables in Iran have
become increasingly important in light of globalization challenges and climate
change. This study uses the Quantile Vector Autoregression (QVAR) approach to
examine volatility connectedness among economic variables (Economic Indicator,
Economic Complexity, Globalization) and an environmental variable (CO: emissions)
over the period 2006-2023. The objective is to analyze the interactions of these
variables across the 25th, 50th, and 75th quantiles and identify their roles as
transmitters or receivers of volatility under normal and crisis conditions. Annual data
were preprocessed and differenced to achieve stationarity using the Augmented
Dickey—Fuller (ADF) test, and were analyzed using spillover indices (TCI, NET, TO,
FROM) and connectedness networks. The findings show that the Total Connectedness
Index (TCI) rises to 33.84 in the 75th quantile (crisis conditions) and decreases to
17.13 in the 50th quantile (normal conditions), confirming a U-shaped pattern. The
Economic Indicator and Economic Complexity acted as major transmitters of
volatility during crises such as the global financial crisis (2006—-2010), the China crisis
(2014-2017), and the Russia—Ukraine war (2021-2023). In contrast, CO2 emissions
consistently remained a receiver, highlighting the high vulnerability of Iran’s
environmental sector to economic shocks. Globalization also acted as a receiver in
both tranquil and crisis periods, showing intensified vulnerability during the COVID-
19 pandemic (2019-2022) and the Silicon Valley Bank crisis (2022—-2023). The peak
TCI in 2014 coincided with the sharp drop in oil prices, underscoring the critical
influence of economic variables. These results emphasize the need to strengthen
economic complexity through green industries and pursue active management of
globalization during crises.
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Fig. 1: Full-sample Volatility Connectedness Network for Iran
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Fig. 3: Dynamic Rolling-Window NET Cennectedness for CO2 in Iran
{100-day rolling-window, lags=1 hased on SIC, forecast horizon=10 days}

25th Quantile {g=0.25} 50th Quantile (q=0.50) 75th Quantile {g=0.75)
B 25th Quandle (q=0.25) mmw 50th Quantile {g=0.50) B 75th Quantile [g=0.75)

o e b g it iidaae III‘Ii Pl g

R P S RN, T R TR B B - Sy I
o S Oy N AT A T AP\~ AP - Vs P4 A R S C ey
A S U St I L

_a5-

NET Connecledness
o

-50

o @ > R T
& & o
& SO
Year Year Year
Fig. 3: Dynamic Rolling-Window NET Connectedness for kof in Iran
{100-day rolling-window, lags=1 based on SIC, forecast horizon=10 days)
§ 0 25th Quantile {g=0.25) 50th Quantile (q=0.50) 75th Quantile {g=0.75}
é 55 | HE 25th Quandle (0=0.25) 50 50th Quantle (q=0.50} _ B 75th Quantile (5=0.75)
=
g o M J " n " . ny O IO Y
H
i ] l r ) [
k- © o o &
R O & D g SR ) © L O 0 W 2 S
L A B ’\9(9 P S
Year Year Year

Fig. 3: Dynamic Rolling-Window NET Connectedness for ECl in Iran
{100-day rolling-window, lags=1 based on SIC, forecast horizon=10 days)

25th Quantile {g=0.25} 50th Quantile (q=0.50) 75th Quantile {g=0.75}
Sth Guantile (q=0.23) m 50th Quantile (q=0.50} _ B 75th Quantile (§=0.73)

TR RAL ; |
I

T

=

L e bbb
M. Y1

NET Connecledness
e

o g > 2 i 1 o wl ) 3 M o 2 & o el o g B o 2 i~ g
&S "P\ & B ’\P(O L R M R L
Year Year Year
Fig. 3: Dynamic Rolling-Window NET Connectedness for Economic_Indicator in Iran
{L00-day rolling-window, lags=1 based on SIC, forecast horizon=10 days)
25th Quantile {g=0.25) 50th Quantile [q=0.50) 75th Quantile {g=0.75}

e 25th Quantile [q=0.25)

RTRSANNTERARED l
N H- 1

W b o o 5 o N o = B
TP R L
[ A S N

Year Year Year

e 50th Quantile (q=0.50} W 75th Quantile (g=0.75) ’

) 4B

——

NET Connecledness
o

@ & 9
$#
A

ey sadliisle
ous (g S o3l sl Sl ) e Lgy NET Jlas! (V) Js<i
P9y b olnlyo olaidl (Fazmy 5 golaidl (asls (ol Sl «0nyS wSlss Gl Dl alls el ¥ S
30 goas JEsl Ve Ve g Ve e A VooV o S aSle0 .aiS oo oy plVO g pl0e oIV sloS > jo Ll o)y
Yeof 0 goladl Sz casl ods p SV 08 0 goas JBI VY g Ve oA o ol glez Canloai SV gV o F
l.:;w‘ o..\j;:.‘)‘ Yeob )QBOMJJL&L‘)‘Y’\& SY"V Pod 6ow1 ua}l.w w‘ o\.\.;).:f Y. )090..\.1.25 ’..Ju Y'\?ﬁ

W‘W(_g)ln.\fwl‘.w (5‘)45“"""‘[45)55['“&")7” ‘5”.40 (_ng ‘).70)\) lﬁ)mu&)*uuom&u w‘ AR e Cs‘

25th Quantile 750h Quante

O sadl:isl
Sh Sl ol 0598 50 by o (s Oblwgs Jlasl asuls (F) S




140 (YoYY-Yee8) ol ol 50 (o) duxo g goladl gl o Wllwgs JUas| Judod

S ol yo 1) eolaidl jasli 5 golaidl Sauzy (ud Sl )5 aSlgs m Slilug Jlasl asis ¥ S
VO 5l G a0 S Jlasl VD 5 VD Sl 50 aiS o oy 2 pIVD 5 ol pIVO oS )l> jo (Yoo #-Ye V) Sl
olaidl azls g golaidl Sazy (ol Sla o YU Sllug <l o b Lol 0d5 18 ()5 aunST 68 sy o0 Qo
b oud Sl g oS ol b bl Jol 0ai 15 008 aSTgo sl pals IS Jlasl ald e Sl o aiiws cains Jlau!
AenSTg0 s ol ol aile so (Bl oaisS iy solaidl asli g goladl Sazn a5 b o el 00i )5 g0
wlaaly bl 10 6105 wlas 6l g 009 ol Sl g solaidl sls it Sllugs L5t cos Jbo ol 8 oS
L0 oo &l

Volatility Connectedness Network during Chinese Crisis for Iran
(a: 25th Quantile, b: 50th Quantile, c: 75th Quantile)

a) 25th Quantile b) 50th Quantile ¢) 75th Quantile

Econo dicator kof co2 .
. Ecunom.ud
kof

ECI

/ \ Ec,,non.dicator

ook sleastliisle
O Oly2x 0590 30 B it oy Wlilwes Jlail 4l (8) JSis

ooz ol o |y olaill (et ls  olatdl (Suzey (Gab Sl S eSlse G Sllug Jlail aSe 0 S
0l g ol Sz (0, aenSTleo pIVO Sl 0 i co gy pIVD g 60 pIVO laS > o (YoVF-YAVY)
SOl ol ad gl g oS STlgs I Jl o 598 b (ol 00i 15 soladl Sauzy g caums Jlas! goladl
Sl ol Sllug YL Jols b Lol 0w 18 jals Slea g ousS i (golaidl asli 5 (golaidl Sauzy ol
oo lis cpl s o5 Jola b cams 0d5 1S o ple g oss Jlil oS solaiBl  Suaory woal o5 Jlasl VO

el Glnl s )l Clow sl pad Sl g solaml (S plete A 5 ez 2w ) B piie Dgliie (Sl

Fig. 6: Volatility Connectedness Network during COVID-19 for Iran (a) 25th Quantile}

Econamic_Indicator

Spoh leasl:dsle
12-00 995 (635 dod 0590 10 L piiio oy Wlilwgl Jlail asuls (£) S



VoortAD e (W) NP+ F s ) brammo (59bd 5 iudg 3/ oyl 5o 9 ya1.03LS 1A

S ann 0,59 5o solaidl a3l 5 soladl Pz (08 Sl 0 9eST (89 ot Sllags sl oK £ S
sl oaims Jasl golaidl Sazes YO Sl j0 000 0 L VO 50 (YO oS, 0 ) (Y- VY-V 1) V90,455
5 005 eSlss VO Sla jo )ls (66 A golal jalh 5 () deaSTes (il oS 0u S b Slex
Sy ol 2 5 it o (58 YOS bl 00, b e 5 ol ol ains Jlim solazdl a3l
035 Gl bulyd 5 o5str (B lez 5 0315 seadd 1) Boeite (Sily 1 A-ygsS a0 o ol ol ol g0l
ol oo (618 el (g1 AT 009y Dllgs

®
® @

ook sleasl:dsle
215l g gy S 0599 50 Ly i (e Wlilwgs Jlail asids (V) Sl

Kz 0,98 53 solatdl (Sauzmn g olail (atls (b Gl () WSt (53 G Sllug Jlal e VS

olaidl asls g Sauzen FO Sl 0 om0 (LIS VO 5 0 T S,k 0 1) (Y-YY-Y-Y) pl Sol 5 deg,
5 S Sl 60 B0 Sl o wlams cYlasl b Lol sbos 15 ol Sl g 0y dST (60 9 easms il
(b Sl YO Sl o el sgase SYLail Jg aijls 00i 15 Sauory g golaidl a5 eaims Jlanl s o Sk
NS SUA.- ) u;;w‘ <5°“-.“L‘.>53 &bébwb‘_gwom)j u_v;..\...mf‘ 6030.\.&.&7&Jl§5| §M360w1 ua.‘>L~.v
G Cnlw ol a5 el o..u,.fb..xo.c S S lgs gog s oy ol o Glilwgs Jlasl aes co ylis Julos oy



Ay (YoYY-Yee8) ol ol 50 (o) duxo g goladl gl o Wllwgs JUas| Judod

Siicon vy )50 Quole) Fig. 8 Nolsity Canmcledness Network &g US Sdicon Vlley Bark i fo o ) 15t Cuantle)

oot bl
ecamoic ncates
“

Opoh slbasl:isle
9 055l SOL 5y 0593 55 byt (o Sllwgs JLail aSid (A) JSCi

Sl gl 5o olasdl (Souzmn 9 golaill (atld (ud Sz ()5 WSt (63 G Sl Jlail &S A S
oxsms Jlal golaxdl Sauzy YO Sl 0 a0 o0 lid VO 500 YO S, o |, (Y-YY-Y-YY) Jg ol
5o oolatdl asls a4 Saazen 5l SWil gl Jinl b wilows .5 soladl jasls g ol Slez (op,S anST 60 5 Lo
3 e 25698 b diad 0055 (Sdaz 9 solatl (aslh g easas JULI Gab Sl 5 525 weST g0 B0 Sl
olaidl asls g 1,8 wST (60 g onms Jil Suorn § (ad sl YO Sl o golaidl asls 4 )8 oSt g
5 039 dgdome ylpze (pl jo Slilwg Jlasl aes o lid cpl ()5 aenST g0 4 Saomn jlaze BB s b ilows, S
BT PP S L PR3\ N U RUIW FUWRLIVON Y L SRLW Ve LR T JUEL SR !

Fig. Al: Robustness to Rolling Window and Forecast Horizon for Iran (25th Quantile)
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