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ABSTRACT

This study empirically analyzes the effect of pedestrians’ personal and household characteristics and accessibility to public facilities on
a walking safety satisfaction (WSS) level. The aim is to find ways to improve vulnerable pedestrians’ WSS level and contribute to the
creation of an inclusive urban environment. As a result of the analysis, age and gender variables were important for elderly people, and
education was an important factor for disabled people. The WSS level was impacted by the factors of single-person households, income,
and residential areas. In the case of accessibility to public facilities, the greater the satisfaction with accessibility to public institutions,
urban parks and green areas, and public transport, the greater the WSS for the elderly and the disabled. And, the greater the satisfaction
with accessibility to commercial facilities, the greater the WSS was for the elderly’s WSS. However, the satisfaction with access to
medical facilities was the opposite in the case of the elderly.
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Fig. 1. Classification of Vulnerable People Types Based on Kim and Seo(2015)
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Classification Variables Variable Definitions
. . . . 1: very dissatisfied 2: dissatisfied
D 1 P f f P!
ependent Variables edestrian Safety Satisfaction (PSS) 3 satisfied 4: very satisfied
Age (AGE) respondent’s age
Individual Gender (GEN) 1: male, 0: female

Characteristics

. 1: below or in elementary school 2: middle school
Level of Education (EDU) 3: high school 4: college or higher
Household Type (HT) 1: single household, 0: other
Househol
ouse ? d Income (INC) household income
Independent Characteristics - — : .
1 Location (LO) residential area 1: metropolitan city, 0: other
Variables - —
Commercial Facilities (CFS)
Medical Facilities (MFS)
Public Facilities Public Institutions (PIS) Satlsfactllon vs./1th Acce551b%hty .to Facilities
e — 1: very dissatisfactory, 2: dissatisfactory,
Accessibility Cultural Facilities (CUS) 3: satisfactory, 4: very satisfactory
Park (PS)
Public Transport (PTS)

68  KSCE Journal of Civil and Environmental Engineering Research



I

D el i MEEPTS)2 1 ke Z9siict
et W 4Th) Bls Am(ulg B, o RO
oA W, g W)= SgEiion] Hev 284 3
Mo Yrravke evloltt

r‘jo

Ojo| HUOKH BIEE EA

RAPAVEEE U2 WE0] 678 % 71 otom Theo
2 T D160 %), ‘R BUE(141 %), e BV
%) 0.2 w9l ulsEbl) LhERo L} BRI H)go] olHThe

—L
Z= =30k

AA Azl tigk S| V2 AFe SAER F
AR A} i eQ1e] FHE AT 75441310, ’E}OH"JQ iy
AFEL 69.142 I8 A LeRtEd) ol A 9o
el Agglo] B oo r 23] wheklv
%

4.1 H=0| 7 |xE7=F e o]& F3hA
Aol AR We] 7] S A TS Table 29 22om] g5 2te] 74 AelE @ 7HAAL Sl vleo] A o
W MRS ARG, A4 Wt B BEE, ok 919] A9 BAo] 645 %, oL 35.5 %L, Aojele
HYgL, HEES Telth et Solla =91(231567)3 @20l 71.0 %, o/d°] 29.0 %Atk SHe Q13 Aoll R
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Table 2. Descriptive Statistics of Variable
Elderly Disabled
Variables Classification
Frequency % Frequency %
1:very dissatisfactory 276 1.2 60 2.1
PSS 2:dissatisfactory 3035 13.1 397 14.1
3:satisfactory 16539 71.4 1907 67.8
4:very satisfactory 3306 14.3 450 16.0
GEN 1:male 14940 64.5 1997 71.0
0:female 8216 35.5 817 29.0
1:below or in elementary school 11595 50.1 1305 46.4
Individual Characteristics
EDU 2:middle school 4843 20.9 577 20.5
3:high school 4769 20.6 674 24.0
4:college or more 1949 8.4 258 9.1
T 1: single household 7792 33.7 954 339
Household 0: other 15364 66.3 1860 66.1
Characteristics o 1: metropolitan city 9232 39.9 1127 40.1
0: other 13924 60.1 1687 59.9
1:very dissatisfactory 1197 5.1 191 6.8
CFS 2:dissatisfactory 5993 259 738 26.2
3:satisfactory 12501 54.0 1439 S1.1
4:very satisfactory 3465 15.0 446 15.9
1:very dissatisfactory 1319 5.7 221 7.8
Public Facilities MFS 2:dissatisfactory 6214 26.8 764 272
Accessibility 3:satisfactory 12433 53.7 1433 50.9
4:very satisfactory 3190 13.8 396 14.1
1:very dissatisfactory 1015 4.4 171 6.1
2:dissatisfactory 5859 253 712 25.3
FIS 3:satisfactory 13242 57.2 1526 54.2
4:very satisfactory 3040 13.1 405 14.4
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Table 2. Descriptive Statistics of Variable (Continue)

. o Elderly Disabled
Variables Classification
Frequency % Frequency %

1:very dissatisfactory 2017 8.7 331 11.8

cUS 2:dissatisfactory 7941 343 947 33.6

3:satisfactory 10992 47.5 1250 444

4:very satisfactory 2206 9.5 286 10.2

1:very dissatisfactory 882 3.8 156 5.6

Public Facilities pS 2:dissatisfactory 5442 23.5 637 22.6
Accessibility 3:satisfactory 13183 56.9 1565 55.6
4:very satisfactory 3649 15.8 456 16.2

1:very dissatisfactory 1085 4.7 177 6.3

PTS 2:dissatisfactory 4925 21.3 619 22.0

3:satisfactory 13565 58.6 1553 55.2

4:very satisfactory 3581 154 465 16.5
Variables N Mean STD Min Max

AGE 23156 75.4 6.777 65 102

Elderly

INC 23156 165.2 152.945 21 2519

AGE 2814 69.1 12.664 21 98

Disabled

INC 2814 158.0 145.315 21 1420

252 165.271H0] 01 “geliRl 7] HASe 1587
02 127}e] F2)4E(175.79), Statistics Korea, 2020)7} H]1
3 & v W s o < STk 7] S = 1RV
33.7 %, Aol 12071F= 33.9 %= WA 7}l 121717}
Z}AER= H)8(28.5 %, Statistics Korea, 2019)0]] 1|3l &S5
e otk AFA o] FAAR] =219 BlE-2 39.9 %L
Zefele 40.1 %Sick
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B oItk A - S/ EANEA - AR T TR 2
Aol ek HEE(PIS)E ‘IR WIE 0 3518l Hlgo] 01}
FoRlolx] 242t 572 %, 542 %= 7V =30k 57 2wt
B vEd 5 E3 A0l tigh REH(CUS) = tE
7 gz viE) WSt S UeRdth =917 Felidl &
AR TSR B&o] 22} 47.5 %, 44.4 %Pom, okt
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Table 3. Model Fit Statistics for the Elderly

Model Fit Statistics Testing Global Null Hypothesis: BETA=0
Test Intercept Only Intercept and Covariates Chi-Square DF Pr> ChiSq
Likelihood Ratio 38787.827 34248.146 4563.6808 12 <.0001
Score 38811.977 34368.896 3875.8876 12 <.0001
Wald 38781.827 34218.146 44222602 12 <.0001
Table 4. Maximum Likelihood Estimates and Odds Ratio for Elderly
Variable Elderly
Estimates Standard Error Odds Ratio
Intercept4 -8.200%** 0.2147 -
Intercept3 -3.959%** 0.2073 -
Intercept2 -1.132%%% 0.2121 -
AGE 0.012%** 0.0024 1.012
GEN 0.095%* 0.0432 1.100
EDU 0.012 0.0179 1.012
HT 0.108** 0.0443 1.114
INC 0.0003*** 0.0001 1.000
LO -0.223%** 0.0318 0.800
CFS 0.152%** 0.0390 1.164
MFS -0.086** 0.0419 0.918
PIS 0.270%** 0.0381 1.309
Cus -0.017 0.0292 0.983
PS 0.833%** 0.0265 2.299
PTS 0.628%** 0.0288 1.874
N 23156
R-Square 0.179
Max-Rescaled R-Square 0.220

Note 1. *: P<0.1, **: P<0.05, ***: P<0.01

Note 2. The results of using descending option of SAS/STAT User’” Guide (SAS Institue Inc., 1999)
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A A, T37IH AT, B B 57 F24, s
XJZLH_Q Ezsgql-;ﬂq_]ﬁ];_oﬂ (+)036L9_ 9,] _,E;/\]H XJJH_Q (-)0:16'1:
Ao = vERdtt 19 B ot BETS, TS
H@B Xd‘ﬂfﬁ} =9k=1] o] Lee et al.(2016)] 727}
SRR 17 7USE, AE0] B8-S (Lee et al., 2016) H3)
AVNEET} Hoplon, FAAPL ofd Fol| AFErE Bt
ARSIt S71EATE B ofd A HU5E RPAds s
2, BT E So] wo] B¥skar 9of(KOSIS, 2020) )
el =2 7 ol f3ale] £ v ® 58 4 Qv

FEA H2 hE W] B AT P2
S, TN G VERFE EARY 2 ) {2
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2o 2 QI8 HAQHANERT} ol Ao BTk PPUT
RIQEE, A B 52 9% FETIRo 2] F) Foul
RSN R 4 R o gl e
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Table 5. Model Fit Statistics for the Disabled

YERA Table 5el4 At 1wjgt 23 vj3)] A} HES
7 13k 2o AIC, SC, -2LOGLFke] ZtoFA|aL, Testing
Global Null Hypothesis= -f-oJu]sHA] LR} 48 24123 0]
AFBLS 3018 4= 9)Th Table 6& Foljgle] HajekAvkELo
gk o= 9 o=H] 9A9E etk A9E nlige g
7PEECde] wiste] wE) AgofiQle] RAPaTETe| Jaks nlX|
= 830 A9E ¢ e B dollxle descendingsie] w478}
Q7] wizol] slale] golabrt ATk o 8alx] Tk 7t Wi
2ZH](odds ratio)= FEET} SolR= e &5 S sy
=

ZofiQle] Aol 8, 7R, 45, AFAY Wt B
RIS T frerleh J3ks Tk RS Vo= gt A7
NME WEFTFE0] 2555 HYPVETV] S7Istd=t(Lee et

Model Fit Statistics Testing Global Null Hypothesis: BETA=0
Criterion Intercept Only Intercept and Covariates Chi-Square DF Pr> ChiSq
AIC 5156.49 4603.76 576.73 12 <.0001
SC 5174.317 4692.39 477.23 12 <.0001
-2LogL 5150.490 4573.76 566.96 12 <.0001
Table 6. Maximum Likelihood Estimates and Odds Ratio for the Disabled
Variable Disabled
Estimates Standard Error Odds Ratio
Intercept4 -6.693%** 0.4061 -
Intercept3 -2.784%** 0.3840 -
Intercept2 -0.405 0.3945 -
AGE 0.001 0.0038 1.001
GEN 0.013 0.1100 1.013
EDU -0.115%* 0.0509 0.892
HT 0.187* 0.1080 1.205
INC 0.001* 0.0003 1.001
LO -0.146* 0.0868 0.865
CFS 0.051 0.1080 1.053
MFS 0.018 0.1133 1.018
PIS 0.169* 0.0982 1.184
Cus 0.042 0.0760 1.042
PS 0.658%** 0.0672 1.93
PTS 0.757%%* 0.0749 2.131
N 2814
R-Square 0.186
Max-Rescaled R-Square 0.22107

Note 1. *: P<0.1, **: P<0.05, ***: P<0.01

Note 2. The results of using descending option of SAS/STAT User’” Guide (SAS Institue Inc., 1999)
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