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Abstract

Based on a TVP-VAR model, this paper treats the climate physical risk index and the climate transition
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risk index as exogenous shocks to examine the time-varying effects of climate risk shocks on the
returns of different green assets, including ESG stock indices and green bonds. By analyzing equal-
interval impulse responses and comparing impulse response dynamics across different event peri-
ods, we obtain the following findings. First, for both physical and transition climate risks, the impact
on asset returns is primarily concentrated in the short run and exhibits rapid fluctuations. Second,
during March 2020, the magnitude of the shocks is larger and the response direction switches more
frequently, reflecting short-term overreactions and rapid corrections under abrupt changes in li-
quidity conditions and risk appetite. Third, during February 2022, overall volatility becomes more
contained; however, the impact of transition risk shows clearer cross-asset differentiation, with green
bonds potentially displaying a significant positive jump on impact, highlighting the important role
of policy expectations and portfolio reallocation in green bond pricing. Overall, this study provides
empirical evidence on the transmission dynamics and asset heterogeneity of climate risk shocks un-
der different market conditions, offering implications for risk management and policy communica-
tion in the field of green finance.
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Table 2. Descriptive statistics and stationarity tests for green assets and climate risk indices
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Figure 1. Time-varying impulse responses to PRI Shocks over the full sample

& 1. £H#EAHY PRI A2 Bkomm 7 [F]

DOI: 10.12677/sd.2026.163101 124 CIERE59/°4 2


https://doi.org/10.12677/sd.2026.163101

JEEME %

H 7, ARG RS N AR R 22 . ESG B S U, GO 5 T W EAE A E
B2 HBUBOR . MPUZEHE =0 LR G, ESG B ZE(CHNESG, USAESG) ) 24 1 b7 38 58 A R 21, Uiie
ALt ity Yo A SRR A2 T B AN 52 1 s 5 XU M 47 A B AU 4 (£33 % (CHING B, GB) 1AM 8 %t
S, ARTE Sy B IR) B TS 3 it RN RO, R BITE USSR A8 4 39 B i 2 8 i % 4 P
TERF, R R R SERIBURE . %2 REWE, SET AT R R N A
SR 5E ARG 4 ST LA, 5 U B 2 AR A RR 45 4 45 R 22 ) R R

ST, A5 I [V 5% Pk e v 7 85 A 7R 7 198 288 8 IR oo e £ % 7 WAL i 3 (1 5 T LA SR 25 )
AP, A 32 BRI 2 b o 0 R B OR BUSSG TITESS S WIS 5 10 31, ks Rt ke bR 2 ek

ST R
CHNESG USAESG
o010 M : ::;.:
02 0.05 n_ nis
’E‘ ‘»'_é‘ 0.00 4 i u{\‘- L A"‘W‘ Aw W
s o 3 005 W W
; ; 0.10 W
B T -0
2021 2022 cﬂj:l;; 2024 2021 2022 ‘?::3 2024 2025
015 — h=1
0.10 0.z : ::io
. = ' é T Va
; 0.00 ’ L U Y % " a y n‘m
£ -0.05 & W w 1 IJ hd
=0.10 =0.1
o 2021 2022 2023 2024 2 2021 2022 2023 2024 2025
Figure 2. Time-varying impulse responses to TRI shocks over the full sample
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Figure 3. Impulse responses to TRI shocks during the public health crisis in March 2020
3.2020 £ 3 AT SEH4ATHA TRI - Bkos e Kz E
DOI: 10.12677/5d.2026.163101 FIFFEL R


https://doi.org/10.12677/sd.2026.163101

it — IR A R AT AR L, AR SCREL 2020 4 3 A TARFARRA 2022 4 2 H HZEUA
RFAEPINRFERIN RIS 50, 7259008 PRI 5 TRI ph i fEAN R BRI AR (AL, BARGE SR I 3~5] 6.

2020 4 3 Ak DASEARI TR, SRR R B ERIRL, RIS S B LS E .
M 3 AN 4 T LAFE HH DY SIS 00 58 77 0] PSS M RS o b PO i J82 SE DR JRl) 24, JCHL SR b AR B 24 S 2 5 1~3
M, WO B R WA BRI IE R, RMIEATE I SIah s LIRS, R
GRS IR, IWIBOCE IR s (645 557 L FE /M. A PRI 5 TRI HIXFLE, PRI #hiy
FEZHT RN T O M 8, RGOSV FE, HAESOHN IR G 5 2
MRS, SRS v B AN 58 2 A 6 U5 S R PR E A 5 AP A . TRI ot U B 1 5872
B2 5T, FARDY, #2537 (USAESG) ) 24 1 S 5 9 By 1) BE 2 D048, i W A R XU 15 JE AN L SR2 M
By, thrlRefl ZEMvERC B RS, MM R %, A tt, K2 BB i N AR T3]
JEAZ G 1A TS, X R R A KU el AR R AT IR

CHNESG USAESG

0.15 01 [\
00
0.10 o1
E -0.2
0.05 2 03
0.00 \/ \/"r\“‘ & g4

o 2 4 6 B 10 12 14 o 2 4 6 8
Harizon (days) Harizon (days)

CHNGB GB
06
0.05
0.4
3
£ £
0.2 >
00 008
_02 / -0.10

L] 2 4 6 8 10 12 14 o 2 4 6 8 10 12 14
Horizon (days) Horizon (days)

IRF (std units)

its)

its)
o
o
=3

IRF (std uni
IRF (std

Figure 4. Impulse responses to PRI shocks during the public health crisis in March 2020
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Figure 5. Impulse responses to TRI shocks during the geopolitical conflict event in February 2022
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