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Empirical Analysis on the Inequality Factors of Housing Type and Transit
Accessibility Influencing Walking Activity by Travel Purpose
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Abstract

This study analyzed the inequality factors of housing type and transit accessibility that
influence walking time and frequency for one-weekday travel. Using the 2010 household
travel survey data for the residents in the city of Seoul, in particular, the study has focused
on articulating moderation effects of housing type and transit accessibility with regard to
personal and household characteristics in walking activity by purposes. This study employed
two-level (personal and household levels) regression modeling with dependent variables such
as daily walking time, fulfillment of recommended daily physical activity time, and walking
frequencies by travel purposes (daily life and non-daily life). Based on each dependent
variable's data distribution, this study utilized linear, tobit and poisson regression models.
Analysis results demonstrated that housing type and transit accessibility interacting with
personal and household characteristics affect individual walking activities. That is, walking time
and frequency by travel purpose are moderated through interactions between housing type
and household income as well as interaction between bus transit accessibility and rail one.
We suggested policy implications for walking activity with respect to housing type and transit
accessublllty
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Table 1. Variables and descriptive statistics
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: Mean | Std. Dev. :
Variables /Freq. | / Percent Min. | Max.
Walking time (min.) on a weekday 8.594 19.567 0 300
Dependent Walking travel frequency for daily life 0:123 0.362 0 | 5
variables Walking travel frequency for shopping 0.035 0.190 0 5
Walking travel frequency for leisure 0.038 0.203 0 5
Sl Male* 87,253 51.8%
Independent Female 81,145 48.2%
variables Age 42.390 11.805 20 65
(personal level) Blue collar group* 49,572 29.4%
Job type White collar group 54,408 32.3%
Other type 64,418 38.3%
No. household members 3.396 1072 J 8
No. children 0.142 0.426 0 4
- [ 0-car* 34,814 20.7%
— 1-car 104,081 61.8%
2-car or more 29,503 17.5%
y 0-car* 116,081 68.9%
Indspendsnt el 2873 | 171%
RIS ownership 3 car or more 23583 | 140%
(household level) Apartment* 81358 | 483%
Housing Single-family housing 26,997 16.0%
type Multi-family housing 58,811 34.9%
Non-residential housing and officetel 1,232 0.7%
Monthly household income** 3.408 1.189 1 6
Transit Walking time(log) to a rail station 2214 0.654 0 34
accessibility | Walking time(log) to a bus stop 1.525 0.640 0 34

Note: *indicates reference variable (frequency and percent are provided for nominal variables); **Monthly household income
1="Less than 1,000 thousand won’, 2='1,000-2,000 thousand won’, 3='2,000-3,000 thousand won’, 4='3,000-5000 thousand
won’, 5='5,000-10,000 thousand won’, 6="10,000 thousand won or more’ for monthly household income.
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Table 2. Frequency distribution for walking on a weekday by travel purpose

L Travel for non-daily life
S Travel for daily life T pR

Freq. Percent Freq. Percent Freq. Percent

0 149,355 88.7% 162,579 96.5% 162,367 96.4%

1 17,737 10.5% 5,681 34% 5,686 34%

2 1,050 0.6% 135 0.1% 326 0.2%

3 214 01% 2 0.0% 18 0.0%

4 28 0.0% 0 0.0% 0 0.0%

5 14 0.0% 1 0.0% 1 0.0%
Total 168,398 100.0% 168,398 100.0% 168,398 100.0%

Note: Number of observations for no walking activity is 129,344 (76.81%).
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Table 3. Analysus results of random-effects tobit models for daily walking time on a weekday
3 85 A1 25 A-2
Variables Coof = Coof . VIF
Female 28.902 *** 7511 | 28927 *= 75.16 114
Person Age 0.804 *** 50.75 0.807 *** 50.86 1.07
(1st Level) | Job type White collar =13:62]. == =26.3 | =13.593 *#** -26.24 155
(Blue collar) Other type 11.674 *** 26.11 | 11672 ™ 26.09 157
Number of household members 1.36]1 6.74 1.390 *** 6.88 1.27
Number of children 3002 6.46 30119 #* 6.5 1.08
Car wamership 1-car -6.197 *** | -1217 | -6236*** -3.71 177
2-car or more -14.295 *** -20.2 | -17.089 *** -7.5 184
Bike %l-bike 1.903 *>* 359 1.929 **» 3.64 1.05
ownership 2-bike or more 2.692 4.55 2.741 **+* 4.63 109
Single-family housing 5.856 *** 10.12 3.606 ** 221 121
Housing type | Multi-family housing 7966:%2* 17.35 8.270Q +x 6.2 128
Household | Other housing 18.826 *** 877 | 33185 ** 639 | 102
(2nd Level) | Monthly household income[A] -2.756 *** | -14.29 =2 797 % -10.46 170
: [A]*Single-family housing 0.760 1.56
i’;:fnrzd‘on [A*Multi-family housing -0.103 027
[A]*Other housing =5.125 #** -3.06
Walking time(log) to a rail station[B] 17-2.364 i -7.54 -4.388 *** -5.25 1.09
Interaction [B]*1-car 0.036 0.05
terms [B]*2-car or more 1284 1.31
Walking time(log) to a bus stop[C] 2372 *** 741 | -0.728 -0.74 11
J Interaction term(=[B]*[C]) 1.32] == 334
Constant -83.497 *** | -56.03 | -79.039 *** -33.16
Std. dev. at the household level (i) 27.448 27.442
Std. dev. at the personal level(va) 47.499 47.498
Model Intra-class coefficient (ICC, ) 0.250 0.250
Statistics Log-likelihood -259224.96 -259211.90
Wald x° 15041.94 15056.97
Prob > x> 0.0000 0.0000
Note: *= p<0.1; **= p<0.05; ***= p<0.01; Other housing types are non-residential mixed housing and officetel.
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Table 4. Analysis results on trip frequency for walking on a weekday by trip purpose

Daily Travel Non-daily travel (shopping) Non-daily travel (leisure)
Variables Model B-1 Mode B-2 Model C-1 Model| C-2 Model D-1 Model D-2
IRR z IRR z IRR Z IRR z IRR z IRR z
— Female 1.621 *** 3212 | 1623*™ 32.16 6.703** | 39.74 6.705** | 39.74 1.828 *** 19,53 1830 19.56
(Ist Age : 1011 == 3730 { 1.012*~= 17.53 1.027*= | 2218 1027 | 2221 1.026 *** 21.77 1.026*** 21.87
Level) Job type White collar 0.566 *** -3039 | 0.567 *** -30.31 0.687** | -540 0687 ** | -5.40 1.035 0.68 1.035 0.68
(Blue collar) Other type 0.360 *** -55.09 | 0360 *** -55.07 4211 | 3243 4211** ( 3241 3.674 3242 3.670*** 3237
Number of household members 1029+ 371 | 1029%# 376 | 1.095** 647 | 1095** 651 | 0998 -011 | 1.000 0.01
Number of children 0.873 ** -644 | 0.874* -6.38 1.265 ** 8.02 1.266 *** 8.05 0.961 -1.06 0.962 -1.03
Car 1-car 0.795 *** -1223 | 0.829*** -3.04 1.022 0.65 1.054 047 1.004 011 0.897 -0.90
ownership 2-car or more 0.696 *** <1337 | 0715* -3.86 0.704 *** | -6.98 0/555** | <359 0.855 *** -3.09 0-726* -2.00
Bike 1-bike 1.003 013 | 1.003 0.17 1.068* 192 1.068 * 191 LI18 %% 3.05 L119*** 3.09
ownership 2-bike or more 0.996 -017 | 0997 -012 | 1.067* 168 | 1067* 168 | 1171** 392 | L1172 3.95
Single-family housing 1.364 *** 1403 | 1166* 242 1.099 ** 247 177 161 0.982 -045 1013 0.12
House- | Housing type | Multi-family housing 1424+ 1963 | 1469 *** 733 | 1176+ | 533 | 1136 152 | 1027 082 | 1073 0.75
hold Other housing 2,012 942 | 4.005** 7.65 1.403 ** 2.09 2,615 270 | 1895 451 3.809*** 418
@nd Monthly household income [A] 0931 *+ 942 | 0929** 654 | 0912+ | -735| 0913* | -532| 1.034* 246 | 1042+ 232
Level) S——— [A]*Singlbe—farpily 1055+ 2.87 0.975 -0.79 0.991 -0.26
— [A]*Multi-family 0.989 -0.73 1.013 0.51 0.988 -046
[A]*Other housing 0774 o -4.03 0.799 * -1.84 0.786** =231
Walking time(log) to a rail station [B] 0.909 *** =790 | 0919 =271 0905** | -4.79 0.902* -1.84 0932 -3.19 0.853*** -2.65
Interaction [B]*1-car 0983 | -066 0.986 -0.29 1.054 101
terms [B]*2-car or more 0.989 -0.29 1115 155 1.078 1.08
Walking time(log) to a bus stop [C] 1.035 ** 272 | 1034 0.89 11063 %** 281 1.062 0.92 1.016 0.71 0.941 -0.90
Interaction term(=[B]*[C]) 1.000 0.00 1.000 0.01 1.034 120
Constant 0:102 ¥ -39.67 | 0.099 *** -2542 0.001 *** | -58.68 0.001 *** | -40.00 0.002 *** -53.60 0.003*+* | -3415
Log-Likelihood -61391.39 -61375.91 -21514.24 -21509.96 -25004.51 -25000.45
glcggsetlics Std. Dev. at the household level(( v/ 0.68242 0.68170 0.000050 0.000048 1.06534 1.06493
LR test for HO: /i =0 0.000 0.000 1.000 1.000 0.000 0.000

Note: *=p<0.1; **=p<0.05; ***=p<0.01; Other housing types are non-residential mixed housing and officetel.
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