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Analysis on the Effect of Public Transportation System on Modal Choice
and Mobility of the Elderly
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Abstract

The increase of ageing population poses great challenges to the whole society. In
particular, Korea has undergone a drastic demographic change with increased life expectancy
accompanied by a lower fertility rate. The proportion of population aged over 65 is expected
to reach approximately 35% in 2045. The impacts of population ageing will affect a transport
sector including the selection of a transportation mode and travel behaviors. In order to meet
the demands of the elderly and improve their mobility, it is important to assess the
characteristics of their transportation modal choice and mobility. Against this backdrop, the
study aims to analyze the impact of the public transportation system on the modal choice
and traveled distances of the elderly, with a case study in Chungcheong Province in South
Korea. The results from the study demonstrate that municipalities with a high share of the
aging population have a relatively poorer public transportation system with fewer bus
stations. A multilevel binomial logistic analysis shows that provision of low-floor buses and
convenient mobility increases a probability for the elderly to choose public transportation as a
modal choice over public cars. However, the analysis on the traveled distances shows that the
use of private cars is more favored for long-distant travels.
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© © |Distance km . . 9p
- arrival point
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Q
é Density of Bus Station| ea/km | Number of bus station per area Korea Transport DB
(]
g number/ Number of low-floor buses per
= Low-floor Buses 1000
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=N Statistical Yearbook of
g number/ Number of convenient mobility per |Local Governments
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S 1000 elderly
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Si - 0:Gun, 1:Si -
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% :‘,’ Housing Density house/km* | Total House per area Statistical Yearbook of
g{ > thousand Local Governments
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a
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Figure 1. Distribution of the Elderly in
Chungcheong Province
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§ g Population density 5.822 7.336 0.0003 27.91
z 3 Housing density 2245, 2779. 8.788 9804.
o Income 6877 2092 4319 1228

62

rZEAZ, H532 52 (2018)



A8 XS Ut MAet SEHAE xS
ke thet ARl 2 RARBILE &
A T Kol Zoll ©HE Y HAER
2 = g7 617M/kmiolth A 39 T
S5=0] 215M/km'E  FQl HAOE  LJERIA
AY A e thd 539 Efgso] 0.19174
/kn’2 UERFEE o= AOEE HAERE
A BAPE e & ZoZ B £ Ut
b AEHA0 FRole HEEozm IylT
10008 o 5t Z=EO] Rem, AAE 0
O, 27= 10012 o] Tt X|%o] e #x}
7b mie & ZeE UEKh ol & Ades
Sdoh= HA9 ol AAHATE ofd
HAvt F2 sdsil Q7] diRolth &
FLO] Aol 1golT 10008 ©
oF 04th, FHE= 9F 5t HgwEo] 9
GuEoZes OF 1yl TE Aoz LERt
C}. SdHussUAE ot A9 EHipr 2
& 4 Ut E2ES AP WE Oy
ZHFOZ  LERIEY, Ol =29 HWHEO
= WEHO Z7FE OoPIshH, ol AR
Z7RIEE fitEe QOlo] ¥
TIMRIG] 39 Badoz
9] oF 5%7} ==l ZoZ LIERITL
hay Xojo] o1t W= g7 ™
192 A, 24 dee 38T
T SR AEsiEr ok B
58228 /km?, 22457 L/km’OIC}, A
g Kol 1919 AHA HRo
1919 oF e87lgde HHshe zoz H
oIt JHIEY F d¥e Aw9 FEe ¢
TIMOIH, ©F 25%= 754 olAo]l 7] nHA}
Q1 Ziozg UEKITEL T8t K29 9F 83%=
Fgol, FH B2 § 6%= 7ol AEe
) VS

afstal il °oF I%e SWUSE aAlehl

FA

S
0

Bl

_"

E
fr oo r

X

3
8

[0
HU
6@;
rid
kn)

O

0% >l #L H1
15
9,
i
i)

0z
44

_I_Y_h

rO
-

}

ro

=
NI}
~
~ o0

E

=N @ A
e
1

0z

rr

Al

0%
=l

1)
1S/
o
2
=)
2
rr
02
o
e

2
EQ'E
i1
i
o
Bl
2]_5
A

el ZF IAE 8Lk
U
g ALY ICCE
2t
2
O—u
ICC= Ty e
o, to

HIES Uehis mE

AEAIGQl ICC(Inera-Class  Correlation)

gEshe Ae g

1ccol Fol 0%ol TesE AgeEol B

A HIgol AORA H=H, B4 Zd, us
(@]

OO O

EFSITE

2 AF0IME olA
golo] EEAH AFA

ST, WEST Meig

aHs BOREHE, S8Rbol IIEY, EAl
=]

o] mixle Fgs

o
=4, tisus 7ERd

W9 oeE

B A" g ofsAEl A EEol 89
IR= £AMo] wESLH 0]

HRlE ol 22 31%2F 21%

e o

o
N
o
Hu
i)

ZAAE SFIRY

(Multilevel Logistic Regression Mode)S A}
g3l BARAM  AZE0Ql  STATA9]
GLLAMM(Generalized Linear Latent And Mixed

Journal of Korea Planning Association Vol53 No.5 (2018) | 63



Table 3. Result of Modal Choice Using a Multilevel Logistic Model

(Base Category : Car (y=1)) Coef. Std. Err. z-value Odds Ratio
_ Age over 75 0.5136 0.08537 6.02%** 1.67
2 Personal Sex [man=1] -0.5691 0.1250 -4 55%** 0.57
% Characteristics | Car 0.2097 0.1874 1.12 1.23
Driver's license -1.9486 0.1856 -10.50*** 0.14
o Subway accessibility -0.9479 1.328 -0.71 0.38
o Public Bus station density -24561. 22839. -1.08 0.00
< | - Transportation | Low-floor Buses 0.0158 91.62 0.17 1.02
\',\'/, % Infrastructure | Convenient Mobility 0.6462 339.1 1.91** 1.91
~ Road -20.7136 7.033 -2.95%** 0.00
Urban Si . . 0.04595 04272 0.11 1.05
Characteristics Housing density -0.0001 0.00003 -2.97** 1.00
Income -0.0003804 0.00037 -1.03 1.00
Cons. 1.105 0.3503 3.15**
_ Age over 75 -0.2915 0.2238 -1.30 0.75
% Personal Sex [man=1] -0.3745 0.2066 -1.81*% 0.69
~. | Characteristics | Car -0.09149 0.3020 -0.30 0.91
Driver's license -1.781 0.2945 -6.05**+* 0.17
& Subway accessibility 15.8874 2.356 6.74*** 8.00E+06
g Public Bus station density -225310 40334 -5.59%+* 0.00
= Transportation | Low-floor Buses 0.8621 0.4782 1.80* 2.37
~|<"|‘ g Infrastructure | Convenient Mobility 0.3758 1.4182 0.26 1.46
@S Road -67.04 12.87 -5.27%** 0.00
Urban Si . . -1.328 1.925 -0.69 0.27
Characteristics Housing density -0.0001 0.00004 -2.50** 1.00
Income -0.001076 0.0008317 -1.29 1.00
Cons. -3.499 1.285 -2.72%**
ICC 31%
AIC 6128.90
BIC 6300.83
*p < 0.1, ** p < 005 **p < 001
Models)S ol EAGIFCE GLLAMMe kst HEHEE 612899 6300.832 WAl LIER} Tk
dargl Mg £ RgoR Mg mgd 7 A4 s7Rgel U Hge RgoR EEg
Moz TiEEgo B UETEARE B U ISSE AY U5E 2X48 28 &3
oit}. & Hee HEFd Heg, &9 H3(mixed  Z3be [Table 3]0 Zrh 2 29 FF HEFeE
response) S} 242 TEWHS0] st AR Be  SEXE, B89 @&H|(odds ratio)s S2xF o
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g BEI O4E 2A4

]:}.
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¥ maziol At
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A
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Coef. Std. Err. t-vlaue
Age over 75 -0.7390 0.6395 -1.16
Level Personal Sex [man=1] -3.970 0.9262 -4.29%**
1 Characteristics Ca.r : 8016 1.377 5827
Driver's license 10.28 1.254 8.20%**
Modal Choice -3.162 0.5761 -5.49%**
Subway accessibility 1.839 8.781 0.21
Public Bus station density -0.3364 0.1720 -1.96**
Transportation | Low-floor Buses -0.622 0.4159 -1.50
Level Infrastructure | Convenient Mobility -0.192 1.576 -0.12
2 Road 21.38 41.51 0.51
Si 3.048 1.804 1.69*
Urban - -
Characteristics Population density 0.1045 0.1856 0.56
Income -0.003279 0.001997 -1.64*
Cons 14.07 1.995 7.05%**
ICC 21%
AIC 36988.33
BIC 37026.54

*p < 01, * p < 0.05 ** p < 001
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