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An Analysis of the Determinants of the Senior Citizens’ Trip Generation

Considering the Neighborhood Environment of the Residential Area
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Abstract

As senior citizens age, their increasing physical and socio-economic vulnerability leads them to become sedentary.
This problem must be solved, as it makes it difficult for seniors to engage in voluntary urban activities. To promote travel
among senior citizens, the determinants of their trip generation must be investigated. In this study, the individual- and
neighborhood-level determinants of senior citizens' trip generation in Busan Metropolitan City were analyzed using a
multilevel logit model. The findings from this study are as follows. First, to improve the mobility of senior citizens, it is
necessary not only to analyze the characteristics of previous travel but also to identify the determinants that affect their
trip generation. Second, the neighborhood environment that facilitates social activities encourages senior citizens to
travel. Third, the built environment, such as topographic undulations, road conditions, and residential building density, of
the residential area affects senior citizens' trip generation. The results of this study are expected to provide basic data for
improving the mobility of senior citizens in the super-aged society.
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Table 1. Variable definition

Variables Unit Definition Data source
Dependent variable: _ }
Trip generation (traveled or not)
Gender - -
Age Years 2016 - (year of birth)
Individual ~ Household ) )
characteristics ownership
Homemaker 5 5
Driver's license - =
The number of
household People %
2016 Household
mepbers Travel Survey
Individual Household (2016)
member younger 2 =
than 5 years old
Detached house - =
Household
characteristics Group 1: Under T m. won
Group Z: 1 m. won ~ 2 m. won
Household Group 3:2m. won ~ 3 m. won
income Group 4: 3 m. won ~ 5 m. won
Group 5.5 m. won ~ 10 m. won
Group 6: Over 10 m. won
: Average altitude of
| Average altitude m grids in the Dong ,
Independent Topographic —— ~NGII” (2016)
variables characteristics i ei?at?orn o Standard deviation of altitude  (Digital Elevation Model)
altitude of grids in the Dong
Road occupancy % Road occupaar;gg in urbanized
Road (narrower z
than 4 m) density m/r  Road length/Urbanized area SR
Ratio of lots ; (GIS Building Information
. 5 Area of lots adjacent to the '
adiacertinthe % road/Area of whole lots Roa_d name and segment,
road Continuous cadastral map)
Built - -
) environment Average building Years Wejtgtt]{f% avergely SGIS? (2017)
Neighborhood age PRLBTREAIER (Neighborhood boundary)
Residential bldgs/  The number of residential \
building density ha buildings/Urbanized area EGIS? (2017)
“ (Land cover map)
Y. Bin(E)
Land use mix e i
index B, =ratio of land use i in dong j
n=the number of land use types
; MOLIT? (2016)
fgfe;arﬁe digtares km % (Urban park information
P standard data)
Activity
facilities ~ Green area ratio % = (Laifilgcf\??r?ap)
Presence of
accessible coast ) Kakaemap(20)

1) National Geographic Information Institute
2) Korea National Spatial Data Infrastructure Portal
3) Statistical Geographic Information Service

4) Environmental Geographic Information Service
5) Ministry of Land, Infrastructure and Transport
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Level 2
Neighborhood

Nr Nz No
- m ﬁ i
Individual
Figure 1. The structure of hierarchical data
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Table 2. Descriptive statistics

Variables N Mean Max. Min. S.D. Unit
Dependent variable: Traveled () 3822 i
Trip generation (traveled or not) Not traveled (0) 2054
Male (1) 2,195
Gender -
Female (0) 3,681
Age 7463 101 66 623 Years
o Household ~ Yes (1) 3839
Individual  ownershi )
characteristics P No@© el
Yes (1) 1,626
Homemaker -
No (0) 4,250
Driver's Yes (1) 1,036 _
license No (0) 4,840
The number of
household members 182 8 1 @8 People
Household g ) 43
i member .
Leve younger than
Individual 5 years old No (O) 4,540
Detached Detached house (1) 1,992
house Others (0) 2,591
Group 1
267
= Household (<1 m. won)
2 characteristics
}% Group 2 933
o (1 m.won ~ 2 m.won)
o
1]
= Group 3 456
§ Household  (2m won~3m won) )
D income
=2 Group 4 384
@ (3m. won ~5m.won)
Group 5
(5 m.won ~ 10m. won) L5
Group b 5
(>10 m. won)
Topographic Average altitude 4625 32983 146 38556 m
characteristics - giandard deviation of altitude 3041 10107 070 1957 m
Road occupancy 1920 3766 603 538 %
Road (narrower than 4 m) density 4610 30074 0 5515 m/km?
i Ratio of lots adjacent to the road 4494 7846 779 1371 %
uilt
environment  Average building age 2131 3605 387 387 Years
Level 2
Neighborhood Residential building density 1435 5357 064 1001 b‘%‘f-”
Land use mix index 042 094 000 0716 -
Average distance to park 054 196 014 0 km
Activity Green area ratio 989 5464 0 898 %
facilities Presence of Yes (1) 21
accessible =
coast No (0) 157

148 "=2EA=, H58E M7= (2023)
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Table 3. Spatial distribution analysis result
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(43 4, 2009: MIJEEEY 9], 2017).
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Table 4. Empirical analysis result

Model 0 Model 1 Model 2
Variables Odds Odds Odds GVIF
£ ratio P Gopl ratio P St ratio P
Intercept 0692 1998 0000 ** 0418 1519 0.000 ** 0367 1443 0.000 **
Gender [Male: 1] -0456 0634 0000 * -0449 0638 0000 ** 1701
Age -0.060 0942 0000 ** -0060 0842 0000 ** 1008
Individual  Household ownership Jokok ok
characteristics [Yes: 1] 0488 1629 0.000 0489 1631 0.000 1900
Homemaker [Yes: 1] 0523 1.687 0000 ™ 0641 1718 0.000 ** 1765
Driver's license [Yes: 1] 0778 2177 0.000 #* 0785 2192 0000 ** 1162
Ihe pmberel -0.430 0.650 0.000 ** -0.429 0.651 0.000 ** 2422
household members
Household member
younger than 5 years old 0558 1747 0081 * 0590 1804 0065 * 1145
[Yes: 1]
gg Detached house [Yes: 1] -0.135 0873 0054 * -0.097 0908 0.175 1.086
< =
o Group 2
@ (1 m. won ~ -0.137 0872 01056 0146 0865 0086 *
2 m. won)
Household Group 3
characteristics [2 m. won ~ -0.024 0976 0841 -0.029 0971 0810
3 m. won)
Household
income Crpa
.~ (3m. won ~ 0170 0844 0231 0174 0840 0217 2136
[reference: 5 m. won)
Group 1] 2
Group 5
(6 m. won ~ -0.006 0994 0979 -0.021 1039 0979
10 m.won)
Group 6
(>10m. 0176 1.192 0859 0209 1232 0833
won)
. Average altitude 0005 1.005 0035 * 1933
Topographic O p——
characteristics Standard deviation o 4 :
altitude 0.007 0993 0081 1.808
Road occupancy 0021 1021 0114 1.347
Road (narrower than 4 m) 0005 1005 0.002 ** 1914
density
= Ratio of lots adjacent to
s _ Built hatasd 0004 0996 0486 1976
o 2 environment —
QT Average building age -0.000 0999 0984 1537
g ” Residential building
_ Hohok
a density 0027 0973 0008 32N
Land use mix index 0266 0767 0.608 1.990
Average distance to park 0752 0471 0001 ** 1625
Activity  Green area ratio -0.005 0995 0553 1634
RS Presence of accessible
*
coast [Yes: 1] 0365 1426 0062 1178
AIC 73581 68298 68235
BIC 73714 69300 6997 1
Log-likelihood -3677.0 -33999 -3385.7
Deviance 73541 67998 67715

Signif. Codes: *<0.1, #<0.05, #*<0.01
Note: R*=0.094(Cox-Snell), 0.132(Nagelkerke), Chi-Squared(24)=582 6, p=0.000
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