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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

25th Quantile (q=0.25) sath Quantile {g=0.50) 75th Quantile (g=0.75}
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100 a) 25th Quantile

I a) 25th Quantile

80

LA

b) 50th Quantile

6

TCI
S

4

o

2

=]

100

[ b) 50th Quantile

|

B c) 75th Quantile

TCI

c) 75th Quantile

100

80

6

TCI
S

Pt

=]

204

=}

LI

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Year

o

Opgh slbasl:isle
0yxig—3,95 Lgy Jlail - Jlail J5' sl Sloj sl oligy (V) Sl



TormdAD N (1Y) AF-F (s ) mo (55908 g g/ oyl ) 5o g oulac a¥

o gobatl sl 5 solatdl Samy (aboler o0 waSliss o JLail S pals o) slagls ¥ S
YoV jo Jlasl zgl IV O Syl jo ams oo Lid pIVO g a0 pIVD slacS)l> j8 059, Voo Lde ooty (g, LTy o)l
2 oS g (o 2) VT 5o Jlasl cp i @ld e Sl )0 el (Ug,SLag) Yo TN 50 (n a8 5 (solatdl slags ,20)
ol Ed (Bl o o) Yoo A 50 09,8 5 (Cid Ceond D) YN T 0 29l VO Sl 50 055 g0 0030 (Lg,S) V-V -
Col Slyme bl i o gl calow sl pleaal, 5 b s Siasly » Sk g golaidl glagy [JESR L PR AR
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Fig. Al: Robustness to Rolling Window and Forecast Horizon for Iran (25th Quantile)
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