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ABSTRACT

This study examines how perceptions of the climate crisis influence satisfaction with public transportation and walkability,

based on 65,052 responses from the 2022 ~2023 Seoul Survey. A Climate Crisis Perception Index is constructed through

principal component analysis that incorporates views on temperature anomalies, heavy precipitation, and drought. A two-way

fixed effects model is applied to analyze how this index relates to individual satisfaction levels. The findings reveal that

individuals with heightened climate crisis perception report significantly higher satisfaction with public transportation and

pedestrian environments. This relationship is particularly evident among higher-income individuals (top 25%), who are also

less likely to use private vehicles and show increased satisfaction with bus and subway services. In contrast, no such pattern

is observed among lower-income individuals (bottom 25%). Moreover, climate crisis perception does not significantly

influence satisfaction with nighttime walking safety. These results provide empirical insight into how environmental awareness

shapes urban mobility preferences. Two key policy implications emerge: First, enhancing public transportation quality can

support climate-conscious behavior. Second, tailored communication strategies should be implemented to raise public

awareness of climate change, especially among underserved populations. Together, these efforts could promote sustainable and

equitable urban development in response to growing climate challenges.

Key words : Climate Crisis Perception, Public Transportation Satisfaction, Walkability, Climate Change Awareness,

Sustainable Transport Policy
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Table 1. Descriptive statistics

Variables Mean Std, Dev, Max Min
Observation Number 65,052
Bus 3.855 0.753 1 5
Public Transportation Satisfaction: Subway 3.855 0.839 1 5
Express Bus 3.417 0.792 1 5
Residential Area Walking Environment 3.619 0.717 1 5
Walkability Satisfaction: Seoul Downtown Walking Environment 3.521 0.763 1 5
Nighttime Walking Safety 3.186 0.909 1 5
Primary Mode of Transportation: Private Car 0.173 0.378 0 1
PCA Index 0.005 0.992 -4 2
Climate Crisis Perception Temperature Anomalies 3.790 0.835 1 5
Heavy Rainfall and Snowfall 3.564 0.834 1 5
Drought 3.445 0.881 1 5
Gender: Female 0.526 0.499 0 1
Teens 0.028 0.164 0 1
20s 0.071 0.257 0 1
30s 0.197 0.397 0 1
Age Group: 40s 0.181 0.385 0 1
50s 0.187 0.390 0 1
60 and older 0.337 0.473 0 1
Middle School Graduate or Lower 0.088 0.283 0 1
Education: High School Graduate 0.349 0.477 0 1
University Graduate 0.554 0.497 0 1
Graduate School or Higher 0.009 0.093 0 1
Economic Activity Participation Status 0.683 0.465 0 1
Nationality: Foreigner 0.003 0.052 0 1
Religious Affiliation 0.727 0.445 0 1
Household Income Level 10.351 4.046 1 21
Household Size 2.515 0.938 1 7
Housing Occupancy Type: Owner-Occupied 0.391 0.488 0 1
Commute 0.729 0.444 0 1
Bicycle Use 0.088 0.283 0 1
Stranger Trust 2.088 0.903 1 5
Health Status 7.046 1.540 0 10

Table 2. Principal component analysis table

Principal Component Eigenvalue Explained Variance (%) Cumulative Explained Variance (%)
PC1 2.0182 67.27 67.27
PC2 0.5847 19.49 86.76
PC3 0.3971 13.24 100

Notes: 1) Eigenvalues represent the explanatory power of each principal component.

2) Explained variance indicates how much of the original data variance is accounted for by the respective principal component.

Journal of Climate Change Research 2025, Vol. 16, No. 3-1



o 2 ajo ©
re kL
i oof
wE ol
N
i‘ —
> Ho
N gg_lg
[e]
% =
o &
= 1A
do o
4%, >
A ol
£ K
— ox
OB{‘ lj:)ll
(o)f} ::1‘
o o .
=J
=y
i 1
PR )

2,

THAEOR ¢ 5 2AFYE 2], ol
=2 = 7EF 8R15S EIeit
g A G AFsh= SHARECI
Y 7ol w71 "ol +
spsto] F4sATt. °ol€ &3 X
AE sl Hop AT 5

L e o

N
rok

oo H ot o -

ol fN oo H M

}.

rL do
)
o2 jo & 2 ot

=
i

rfr e
= H

;9_.

4. 71571MZY HEAE BEE

Table 32 7|F7IAA =7 s T=kof vjA|
© IS 24T I AHE Hojen B4 24, 7%
A7IAAASFE #2(0.1017, p<0.01), A5 (0.0997,
p<0.01), A]Q]- & A(0.0704, p<0.01) HFoA A
o7 Rt A 9T BT 53] WA} A5
oM 1 axrt ¥ A yetgew, ol 712971 o
Aote JiRlE0]l dsnES ISP H sHow 7o)
of 3AHCr P 7hsde ARG ES A A
AEe= 715 ol A2 "Hsis °1ﬁﬂ}°ﬂ et 24
Zldiet @734 714 14l w8 4 Atk A9 alEH A
© YA o] oflEE, dHFe ‘%—% FFE ol
uehd Zles Helh

EAHS AL HY, d¥ = AutxoZ "=
F(H2 T2 1, 53] 20012k 60 o]FolA &3k

o= ZHz At Xé%‘é Ak 1859 dFAs «15—**
o] WtgE A= sHMHrt. kA= WALt A5
UEEoA F()Y FFE HoH, ol 7t FFol
E3 H®A B7F Aol s 5 UES AR AA
o= A7} B L= §0J5t kS Ho|X| 9ttt

Q=S ¥ 2(0.2092)2F A|5HE(0.1955) RFOA Tk
L7t 2ok AEY wE AlA" it A2 He
go] S LR JAAHI S-S HolEH. T AR =
HAoATE FoJ7F O RS HAAN, &5 FE2
A WHELfRE 2(-)9 FFE Kol LAEAS] Ae diF
AE YERTF WS i‘r WS HERdH

AAA o]g o= Bt A5hd HFof|lA foju|et

A1 IF= Ko, F o T ASHAH o]
oS AARET. A7 E7E SEgeE g
7b w9ker, ol Al wEeed EFolM o4
Wk vpAEr ez, WA Abee] High AFEE A
B4 FEREOfRE (1) 2] BIH0.0776, p<0.01)E Eo,
72 olF & AHEA 2] digt A= 344 %‘%M
g USe Yudth

4.2. 71B97|HZI BYSANET

Table 4= 7|ZQ7|A A =7} Hagd Tt o) )X
£ e B4 23 BoEn 73 YIARAI R
FANG HYRAF0.0844, p<00DT EA HPEH
(0.0762, p<0.01) TrZIof |23k F(He FFEZ vIF2
o, o]& 7|FRISHE A4S 4ot AUYFE 27
9&75‘—% SHHoZ WG 7HsAdo] woHE A AR
ST BRI E, B3 JA] A vjEo] H2
1% HJ A0 8 7hEo] 7|97 /140 52 E 8
Ay ST FUbeke Aoz AT 4= Qlth

HhH, of7t B QPHoAME ZZY7|ATA S
7t BAH R folatA FrH0.0009, p>0.1). O]

THEE7F 7]9RIAET = HE, 27, Xt 5
A a2l o wztstA shggth=

¢}

ol > e ol
o
P~
ofl
5]

MU )

BYRA PEEOIAE o4 ofzh B b
7k 53] S Ueht, 49A 29le] $ag W4

Aol B24E WEET S7HSH Aol
A% At 2o
A EH =8 sich

= 2e He grelA 5

_¢
toh,
2oy
>
jﬂ
rir
[e]
i)
V
N,
) Ho
o
o)

I rﬁ
o, Hi
4o I 2 =2

1o

Lz o[

=)

g2

=

O

fr

o)

i)

N

1o

e
flo oy

o

=)
2o o
lo 2 ik
10 oX o

H

P

Table 5= 7|S 7|2 =7 8345 F IES
= A9g 7ol vAe FEF2 £ 2
of. AA 72 71E0 =, 717 IARA S E FA
9] ¥3FS B9 01(-0.0098, p<0.01), 0]= 7|39

Za Qalshe A4S g wEE Fol] 9

~{

i

Y
o o
w2 ook o

http://www.jccr.re.kr



394 SN - 08F

Table 3. The impact of climate crisis perception on satisfaction with public transportation

Public Transportation Satisfaction: Bus Subway Express Bus
0.1017" 0.0997"" 0.0704™"
PCA Index
(0.0171) (0.0228) (0.0184)
0.0181 0.0150 0.0022
Gender: Female
(0.0106) (0.0108) (0.0126)
- 0.1314™ 0.10917 0.0465
S
(0.0326) (0.0425) (0.0353)
20 0.1342" 0.0876 0.0153
S
(0.0376) (0.0557) (0.0408)
0.1489™" 0.0902" 0.0500
Age Group: 40s
(0.0350) (0.0525) (0.0377)
s 0.1382"" 0.0960" 0.0535
s
(0.0368) (0.0473) (0.0388)
0.1779™" 0.1518"" 0.0570
60 and older
(0.0385) (0.0434) (0.0395)
. -0.0383 -0.0494 -0.0111
High School Graduate
(0.0368) (0.0409) (0.0274)
) o -0.0974™ -0.0921" -0.0076
Education University Graduate
(0.0418) (0.0523) (0.0345)
. -0.0753 -0.0916 -0.0075
Graduate School or Higher
(0.0705) (0.0862) (0.0435)
. .. L -0.0140 0.0103 -0.0138
Economic Activity Participation Status
(0.0219) (0.0275) (0.0192)
o ) 0.2092""" 0.1955™" 0.0930
Nationality: Foreigner
(0.0715) (0.0665) (0.0859)
o o 0.0550™ 0.0054 0.0159
Religious Affiliation
(0.0236) (0.0311) (0.0292)
-0.0092" -0.0036 -0.0048
Household Income Level
(0.0026) (0.0032) (0.0031)
. -0.0091 -0.0082 -0.0039
Household Size
(0.0084) (0.0092) (0.0103)
. . -0.0009 -0.0194 0.0259
Housing Occupancy Type: Owner-Occupied
(0.0164) (0.0176) (0.0179)
0.0026 -0.0270 0.0060
Commute
(0.0267) (0.0437) (0.0232)
_ 0.0499" 0.1046™" 0.0096
Bicycle Use
(0.0241) (0.0296) (0.0277)
0.0105 -0.0106 0.0776™"
Stranger Trust
(0.0161) (0.0180) (0.0150)
0.0899™" 0.0827"" 0.0554"
Health Status
(0.0091) (0.0132) (0.0085)
Time Fixed Effect Yes Yes Yes
Region Fixed Effect Yes Yes Yes
R’ 0.137 0.109 0.093
Observation 65,052 65,052 65,052
Notes: 1) Standard errors are presented in parentheses.
2) ™, ™, and " indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Table 4. The impact of climate crisis perception on satisfaction with the walking environment

Walkability Satisfaction:

Residential Area

Seoul Downtown

Nighttime Walking

Walking Environment Walking Environment Safety
0.0844" 0.0762"" 0.0092
PCA Index
(0.0164) (0.0223) (0.0277)
-0.0211" -0.0147 -0.1438™
Gender: Female
(0.0092) (0.0100) (0.0158)
0.0725™ 0.0927" 0.0613
Age Group: 20s
(0.0326) (0.0373) (0.0514)
30 0.0893" 0.1316™ 0.0497
S
(0.0355) (0.0510) (0.0692)
20 0.1104™" 0.1578™ 0.0725
S
(0.0331) (0.0473) (0.0719)
s 0.1111" 0.15917 0.1065
S
(0.0352) (0.0513) (0.0677)
0.1511" 0.2002" 0.1208"
60 and older
(0.0381) (0.0499) (0.0696)
. . -0.0432 -0.0406 -0.0194
Education High School Graduate
(0.0309) (0.0263) (0.0311)
o -0.0841" -0.0697" -0.0601
University Graduate
(0.0347) (0.0308) (0.0432)
. -0.0083 0.0079 -0.0544
Graduate School or Higher
(0.0411) (0.0576) (0.0642)
Economic Activity Participation 0.0163 -0.0271 0.0601
Status (0.0223) (0.0224) (0.0488)
. . . 0.0794 0.0464 0.0857
Nationality: Foreigner
(0.0540) (0.0508) (0.0640)
. . 0.0192 -0.0059 -0.0461
Religious Affiliation
(0.0161) (0.0182) (0.0353)
0.0001 0.0052" 0.0025
Household Income Level
(0.0023) (0.0028) (0.0042)
) -0.0123 -0.0230™ -0.0321™
Household Size
(0.0095) (0.0105) (0.0114)
) ) -0.0244° -0.0305™ -0.0376
Housing Occupancy Type: Owner-Occupied
(0.0118) (0.0143) (0.0232)
-0.0290 0.0049 -0.1016
Commute
(0.0283) (0.0363) (0.0511)
. 0.0053 0.0203 -0.0500
Bicycle Use
(0.0212) (0.0229) (0.0302)
0.0172 0.0180 0.0598™
Stranger Trust
(0.0112) (0.0132) (0.0185)
0.0876""" 0.0768™" 0.0685™"
Health Status
(0.0091) (0.0092) (0.0115)
Time Fixed Effect Yes Yes Yes
Region Fixed Effect Yes Yes Yes
R’ 0.114 0.075 0.089
Observation 65,052 65,052 65,052

Notes: 1) Standard errors are presented in parentheses.

wEE ok

2,

, and " indicate statistical significance at the 1%, 5%,

and 10% levels, respectively.
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Table 5. The impact of climate crisis perception on primary mode of transportation (private vehicle) choice
by income level

Income Level Pooled Bottom 25% Middle 50% Top 25%
-0.0098™" -0.0029 -0.0075 -0.0186™"
PCA Index
(0.0033) (0.0030) (0.0051) (0.0053)
-0.1714™ -0.0769™" -0.1944™ -0.2226™"
Gender: Female
(0.0078) (0.0061) 0.0113) (0.0120)
-0.0307"" 0.0046 -0.0045 -0.0813™"
Age Group: 20s
(0.0075) (0.0131) (0.0114) (0.0159)
20 0.0834™ 0.1024™ 0.1194™ 0.0063
S
(0.0130) (0.0178) (0.0169) (0.0210)
40 0.1562"" 0.1422"" 0.1788™"" 0.1157""
S
(0.0139) (0.0207) (0.0194) (0.0191)
s 0.1810"" 0.1714™ 0.1964™" 0.1486""
S
(0.0158) (0.0250) 0.0192) (0.0189)
0.1547™ 0.1408"" 0.1791"" 0.1210™"
60 and older
(0.0171) (0.0252) (0.0195) (0.0218)
) ) 0.0271™ 0.0094 0.0546"™" 0.0591""
Education High School Graduate
(0.0056) (0.0070) (0.0104) (0.0131)
o 0.0915™" 0.0773™" 0.1000™" 0.1208"
University Graduate
(0.0080) 0.0111) (0.0131) (0.0153)
) 0.2502"" 0.1262" 0.2268"" 0.2997"
Graduate School or Higher
(0.0226) (0.0665) (0.0301) (0.0254)
) o o 0.0546™" 0.0113 0.0359" 0.1117""
Economic Activity Participation Status
(0.0115) 0.0117) 0.0137) (0.0148)
o ) -0.0197 0.0440 -0.0862"" -0.0249
Nationality: Foreigner
(0.0218) (0.0358) (0.0308) (0.0616)
o o -0.0271™ -0.0248™ -0.0270™" -0.0327"
Religious Affiliation
(0.0074) (0.0083) (0.0090) (0.0119)
0.0065"" 0.0116™ 0.0051" 0.0056™
Household Income Level
(0.0010) (0.0028) (0.0021) (0.0025)
) 0.0062 0.0123™ 0.0058 -0.0012
Household Size
(0.0038) (0.0056) (0.0054) (0.0061)
) ) -0.0000 0.0042 0.0006 -0.0049
Housing Occupancy Type: Owner-Occupied
(0.0066) (0.0077) (0.0077) (0.0097)
0.1155™ 0.1179™" 0.1368"™" 0.1112""
Commute
(0.0178) (0.0164) (0.0215) (0.0188)
) -0.0551"" -0.0513™ -0.0605™" -0.0461""
Bicycle Use
(0.0094) (0.0082) (0.0136) (0.0121)
-0.0028 0.0003 -0.0014 -0.0096
Stranger Trust
(0.0047) (0.0038) (0.0056) (0.0069)
-0.0105™" -0.0012 -0.0086™ -0.0256™"
Health Status
(0.0027) (0.0025) (0.0035) (0.0040)
Time Fixed Effect Yes Yes Yes Yes
Region Fixed Effect Yes Yes Yes Yes
R? 0.182 0.134 0.175 0.203
Observation 65,052 18,295 26,871 19,886
Notes: 1) Standard errors are presented in parentheses.
2) ™, ™, and " indicate statistical significance at the 1%, 5%, and 10% levels, respectively.
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Table 6. The impact of climate change perception on public transportation satisfaction by income level

Dependent Variable:

. . . . Subway Express Bus
Public Transportation Satisfaction
0.0879" 0.0774™ 0.0789""
Bottom 25%
(0.0200) (0.0248) (0.0246)
) 0.1002" 0.0984™" 0.0653""
Middle 50%
(0.0197) (0.0253) (0.0201)
0.1060" 0.1092" 0.0650™"
Top 25%
(0.0183) (0.0251) (0.0162)

Notes: 1) ™, ™, and "

indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

2) The number of observations for the lower 25% income level is 18,295; for the middle 50% income level is 26,871; and for the

top 25% income level is 19,886.
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