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o FANS P S 918 VAR <3 5> En YF B
TE2EH 2 A5} ESG A5 €3 AAE AR YF(-2) ~0.044669 ~0.00093
°] VAR#AS o] &g FAWS B2 <E 6> & (-0.08417) (-0.00734)
T2EY s A9 BESG Ag 27 AAE 59 [-0.53071] [-0.1269]
FANS B3 A JgEs <a9 4o 584 ZE(-1) ~0195027 0004675
Ed2 A9} BESG Ag €3 AAE AR 54 (~0.95524) (-0.0%331)
HHeah 2ot S 2B A5 ANl b3 [-0.20417] [ 0.05617]
ESGel FAdHo] o RIgsHl iHesle e JE(-2) 1008534 004
R (~094896) (~0.08276)
o e acala xse e wh A [ 1.06278] [-0.31707]
<E 5 ;;;_\/Alﬁ_-sr' AﬁJT | ESG Xl 27H AlA . 008 Y-
(-0.04517) (-0.00394)
T A 7 [-0.09032] [-0.65146]
YF(-1) 0154171 0.014053 — - — —
(-0.08%6) (-0.0076) L S o i () S st n [LYE A
[-1.85171] [ 1.93533] 2. VAR #4717k 20109 1€ 31958 20239 99 30
U7 LAFE S
< 6> FEAEHA X2} ESG Al Y7 AAYE Ktze| £54HE &4
Y wkg- 7E9] Whg-
717k YF 7E 713k YF 7E
1 0572097 0.00000 1 001526 0.047513
2 -0.085231 ~0.00927 2 0.007968 0.000222
3 0029325 0.049304 3 0001294 -0.00138
4 0.016617 ~0.0067 4 0000548 0.000639
5 000245 -0.00269 5 0.000292 -0.0001
6 ~0.000974 0.001429 6 -342E-05 -5.02E-05
7 0.000561 -0.00019 7 ~192E-05 250E-05
8 ~737E-05 ~897E-(5 8 960E-06 ~2.50E-06
9 -350E-05 481E-06 9 ~101E-06 -1.BE-06
10 1.86E-05 ~569E-06 10 ~6.79E-07 820E-07

a

[e]

oy

)

D AR SE2EdE AF ZE AR ESG AF

(3
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2. 5 H2EHZ AFet ESG AF 93t AAIE ARe] S48 £A717E2 20101 1€ 31958 20231 99 309714
Al



SEAER AR ESGO| 4

Z 0|

x| o5k

- oo
<dE 4> F82AEA X[ ESG A7 &7 AAL Rtz2e| 2AEke Jef=
Response to Cholesky One S.D. Innovations ?2 S.E.
Response of YF to YF Response of YF to ZE
.8 .8
.6 .6 -
4 4
2 4 24
0 \ — 0 el —
-2 Lo . -2 T
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 9 10
Response of ZE to YF Response of ZE to ZE
.06 .06
.04 .04 4
.02 .02 4
.00 .00
-02 4 -.02 4
S 1El 3 BAAI7Ee 20106 19 31998 20231 99 309
-.04 -.04
1 2 3 4 5 6 7 9 10
b2 2
2k ZES] 4t B3 -
713k FwEex YR ZE 71%¥ EFx YF ZE
1 0.572097 100.0000 0.000000 1 0.049893 9.312583 90.68742
2 0.578485 99.97434 0.025659 2 0.050526 11.56801 8843199
3 0.581322 99.25526 0.744738 3 0.050561 11.61737 88.38263
4 0.581598 99.24272 0.757282 4 0.050569 11.62559 83.37441
5 0.58161 99.24060 0.75939% 5 0.050570 11.62849 83.37151
6 0.581612 99.24001 0.759992 6 0.050570 11.62852 83.37148
7 0.581613 99.24000 0.760002 7 0.050570 11.62853 8337147
8 0.581613 99.24000 0.760005 8 0.050570 11.62853 8337147
9 0.581613 99.23999 0.760005 9 0.050570 11.62853 8337147
10 0.581613 o€ 0.760005 10 0.050570 11.62853 88.37147
A4 ZE: AR ESG A5
A G AAD Ame] BAhEs 24171702 20106 19 3145-E] 2023 99 30474 4
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<38 5> F8AE A X9t ESG AIo| "7 AIAY Xj7e| BokFs =

Variance Decomposition ?2 S.E.

Percent YF variance due to YF Percent YF variance due to ZE
120 120
80 80
40 - 40 -
0 0
T
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8
Percent ZE variance due to YF Percent ZE variance due to ZE
100 100 ——
80 | 80 -
60 - 60
40 - 40 -
20 - 20
0 oo = SaI B =5 ~‘cgﬂ ZIRENIYA Do S R 0 . . . . ; ;
1 2 23FE2RU G5k BG A 93 g ghRel fhrhtel] s 124717 201020 19 H R ER20239599 306! 7 8

7 Al

<E 8 FBAEMA X529 ESG K52 A7 AAL Xp2o| ARt

Lag LogL AIC SC HQ
0 -1070.83%6 13.66734 1370627 13.68315
1 -851.988 10.92978+ 11.04658" 1097722
2 848.5303 10.93669 11.13136 11.01575
3 -848.0835 10.98196 11.25449 11.09264
4 -841.1829 10.94500 11.29540 11.08731
5 -839.5168 1097474 11.40300 11.14867
6 -838.7255 11.01561 11.52174 11.22117
7 837.4350 11.05013 11.63412 11.28731
8 -833.9186 11.05629 11.71815 11.32509

) 1. indicates lag order selected by the criterion, AIC: Akaike information criterion, SC: Schwarz information criterion, HQ:
Hannan-Quinn information criterion
2. wg=Edz Agok ESG A0 A7 AlAIA Aze] Alake] 4171308 20100 19 3145 2023 d 99 302714 €

AR,
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T8 Ed s A9t ESG Al
T dFeAte] gt E4Htsll(variance decom-
position) 23H= <F 7> F82Edx A49 ESG

242 L3t AAE 1} o] 4t E*OH A3 ol&

gz aEd <a¥ 5> g82Eds At

93 ARG A

ESG A=) d3b Al7zﬂ A= 4 Ak 2=
o} 2ok <& 7> F§2E# 2~ A9} ESG A5e

A7 AAE A= AR BAS AVRE 58
ZE# 2~ Xl* A J%ﬁﬂ oM FEAREYA Ao
Wsh= & A o] WAA Wskrh 99%
Ol*o-% *;i h ESG A= 1% vlgro 2 Arshs
o7 Uehdth ESG Ao EAHRE] Wf—
ESG A4=¢] ¥sh= ESG A5 AAle] WAIAR] ¥
7F &% o)} WS il gEEH s XFe 9
AT 11% ol sl Ao Jey:

F

FEREH A A59 ESG A5 97 AAD
59 Granger QA HAL <F & FHFLETY
2 Alpek ESG Al=e] d3t AAE 270 ARl
olaf 1xboll 93t Granger <13}dA 4 A=
<E P> Te2Eds Aget ESG Ao €1t A

AL A59] Granger AZaA FA2 2ok

>

=

E > SEAEYA Xt ESG Aol HZh AAY

AF=22| Granger 2lnb2HA 24

Null Hypothesis: Obs F-Statistic Prob.
7K 1 ESG=
FEEEH A AFol| JFS 010308 0.74%
WAt Q185} ok
163
AR 2 FEames
A4 ESG°ﬂ 1 368083 0.0563

WA 1157} o

) wgEEdE Age ESG A =]
Granger 13 471702 2010 19 319458 2023
d 99 30474 FAE.
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Empirical Study on the Mutual Effect of Financial

Stress and Environmental, Social, and Governance

Tae Sun Im Byung Jin Yim

Seoul Cyber University Yeungnam University

This study analyzed the mutual impact of financial stress indices and Environmental,
Social and Governance (ESG) indices using monthly data from January 31, 2010, to
September 30, 2023. We employed various statistical techniques, including unit root tests, a
VAR model, and forecast error variance decomposition, to assess the stability and mutual
influence of the indices. We also conducted a Granger causality test to identify the causa—
tive variables. The unit root test indicated that the ESG index was initially unstable, but
both indices were stable in their first differences. The variance decomposition shows that
the financial stress index's explanatory power exceeds 99%; 83% of the changes in the
ESG index are due to inherent variations. The correlation between the indices is positive
at 0.086653. The Granger causality test suggests that financial stress is a causal variable
that influences ESG performance. These results highlight the need to maintain a balance
between financial stress and sustainable ESG investment. Continuous monitoring and ad-
justment of the interactions are essential. This study emphasizes the importance of further
research to better understand the dynamics between financial stress and ESG indices,

thereby forming more effective investment strategies.

Keywords: Financial stress, ESG, Unit root test, Granger causality, VAR model
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