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Analysis of Users’ Facility Preference for Mixed Land Use Development in
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Abstract

During the past several years, the high-speed rail (HSR) system in Korea has changed
people’s long-distance travel behavior and transformed land use patterns in areas with
high-speed rail stations. However, little research has been done to understand HSR users’
characteristics and their preferences for potential facilities in the HSR station areas. This study
aims to examine HSR users' facility preferences and suggest appropriate direction for mixed
land use development in the HSR station areas. We conducted an on-board questionnaire
survey (2,051 responses) of HSR users, including their personal characteristics and preferences
for proposed facilities in the HSR station areas. Data on demographic and socioeconomic
status, travel purposes and behavior, and accessibility issues to stations were also collected.
The results of this study indicated that HSR users have strong common preferences for retail,
dining, cultural, and leisure facilities regardless of their travel purposes. In addition,
respondents who preferred office showed higher preferences for residential, convention,
research, and public service facilities. Considering the high proportion of business travelers
using the HSR system, this finding indicates the importance of mixed land use including
office and its supporting facilities as well as commonly preferred facilities in the HSR station
areas.
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Keywords = High-Speed Rail, Land Use, Rail Station Area Development, Mixed-use Development
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Table 1. High-Speed Rail User's Personal Characteristics and Travel Behaviour

P dray | BE | HHE | e EEer T
Variables Description Freq. | Percent | Variables Description Freq. | Percent
= male 1,234 60.5 =l one day 964 475
My ojSHUN :
0 female 806 395 S=o |18t 22 Inight 2days 702 34.6
Gender Travel :
HA| total 2,040 1000|  hegule |28 Ol4F 2nights+ 365 180
20CK 20's 471 231 A total 2,031 100.0
=0l 13| O|At
30CH 30's 546 26.8 174 1a] ol 239 119
1+per week
(=3 S| O|AF
40T 40's 518 254 129 12| Ol 690 343
ot 1+per month
’ KTX o8z |30 13| o4
Age grou = =
ge group | 50CH 50's 386 189 KTX use 1+per 3 months 434 216
M2 3| oAt
60 O[AF 60+ 116 57| frequency 6740 18l O}y 315 156
1+per 6 months
[ S| O|AF
A total 2,037 100.0 1d0] 12] ol 335 16.6
l+per 1 year
192l 1 person 231 114 HH| total 2,013 100.0
Staam 291 2 people 291 144 K|St subway 624 311
Hoieﬁlhold 39! 3 people 464 229 HA bus 379 189
pring 491 4 people 847 419] KTX 7K [elA| taxi 245 222
591 5 people 190 94| 2&FE [X18 car 496 247
A total 2,023 100.0| Transport  xix71 bicycle 3 0.1
AHEALS |28 ves 1446 718 Mode to 't g walking 37 18
Zar 0/28 no 567 282| KTX station [51er others 2 Tl
ownership | F#| total 2,013 101 HH total 2,006 100.0
N X| o0 /z= X}
O/ 2 834 414 HT/EE 922 454
manager/profess. business
NEVEEE F—
affeeadlrriin 460 22.8 &ST/&%t commuting 50 25
AR P
8 retsilinsita 204 101 %%ngi‘ 4% shopping 8 04
Occupation | =57 labor 40 20 Trip Of7H/2H2 leisure 291 143
urposes
ZE housewife 161 8.0 P Q182 personal 686 338
SHl student 232 115 27} returning home 51 2.5
7|E} others 85 42 7|E} others 24 12
TA| total 2,016 100.0 A total 2,032 100.0
E 1490t ojs} SHXIt TPIHYM
less than 100 15 s destination proximity 162 -
o IF XMS) ¢t
Yrpmas 100~200 105 5.4 ))\\I,J M=k time accuracy 230 114
Monthly 200~300 288 149 KTX AF2O|S =5 speed ' 1414 70.0
household | 300~400 298 154| Reason of H2| conveniency 173 8.6
- HES H[E
Income 400~500 332 17.2 KTX use B 22 11
(10,000 won) affordable cost
/ & 5002k ol 889 461 2580l 19 09
more than 500 ) inter-modal system '
A total 1,930 100.0 A total 2,020 100.0
214 | (AhO{st2E-ZA|A 23|
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Table 2. Analysis Result of Ordered Logistic Regression Model for HSR User's Facility Preference

=
24 21}

oA ol ASR EX T =H
s Office Retail Dining Lodging Residential
ol e
3 [o=H| EEST] o =H| EST] QxH|
Variables A= A== A= A= H=
odds odds odds odds odds
coef. : coef. . coef. . coef. < coef. ;
ratio ratio ratio ratio ratio
Ae(0]d) Gender(female) -0.209** | 0.81 | 0.382** | 147 0.249** |[1.28 0.200** 122 | -0.198* | 0.82
Lto| Age 40~60CH 0.549*** | 1.73 | -0.091 0.91 | -0.571*** | 0.56 | -0.213** 0.81 | -0.030 0.97
(20~30CH) 60+0| Ak 0.796*** | 2.22 | -0.287 0.75 | -0.929*** | 039 | -0.467** 0.63 | -0.033 0.97
H|AFZE]
=9 Job !
NEES non-white -0.399*** | 0.67 | -0.446*** | 0.64 | -0477*** | 062 | -0416*** | 0.66 0.061 1.06
Wh_i’t_e—‘collar) el
2% no job | -0.140 0.87 | -0.199* 0.82 | -0.131 0.88 | -0479** | 0.62 0.224* 1.25
2 f =
(l\tljfhly_‘househo[d — 0.033 103 | 0073** |1.08 0.079** | 1.08 0.076** 108 | -0.014 0.99
A=A A5 (Own car) -0.036 0.97 | -0.053 0.95 0.298** | 1.35 0.175 119 | -0.058 0.94
ZEZEG (Weekly trip) -0.096 091 | 0.188* 121 | -0.017 098 | -0.104 090 | -0.129 0.88
18t ol ¢
(1 night+) 0.212* |1.24 | 0122 113 0.053 105 | -0.022 0.98 0.098 1.10
n
3 181 o
ofEule 1+/3months -0.247* 078 | 0.264* 1.30 0.159 117 0.264* 130 | -0314* | 0.73
Frequency 1 1510[4F
(1+/week) Yl -0.319** | 0.73 | 0.281* 132 0.205 1.23 0.249 128 | -0315* | 0.73
gﬂ A §E|
EYX| officle/—/h tél 0.141 115| 0125 113 | -0.047 0.95 0.016 1.02 0.096 110
Origin .o =
07} leisure
(X}H, home) il 0.261* |130| 0.003 1.00 | -0.031 0.97 0.094 1.10 0.453*** | 1.57
QI|A/SEI
L= i I% tT 0.263** | 1.30 | -0.145 0.86 | -0.123 0.88 0.159 117 0.076 1.08
Destination c(; ;c}eleics)u?e
(X}EH, home) a— 0.101 111 | -0.053 0.95 | -0.071 0.93 0.057 106 | -0.072 093
2% Purpose |0]7} leisure -0.178 0.84 | -0.185 0.83 0.060 1.06 | -0.138 0.87 0.097 1.10
(Z|=h 742! personal | -0.133 0.88 | -0.122 0.89 0.048 1.05 | -0.019 0.98 0.079 1.08
ZHIX|-ZHe] E3HA|7H
TEr;alfn: - :r;i : tion | 0000|100 | 0002 100 | 0001 |1.00| -0.002 100 | -0001 | 1.00
n station
CHA-AEREA SYAIL
Toaud Heactes Al e -0.002 0.99 | -0.004** |0.99 | -0.003* 0.99 | -0.003* 1.00 | -0.002 1.00
stin.
cutl_cons -2.934%* -3.412%* -4.009*** -2.856*** -2.797 ***
cut2_cons =2:233 %% -2.665*** -3.146*** =2.223%kn -1.798%**
cut3_cons =1.317%% -1.933%** -2.309*** <1.555%%% -0.795*
cut4_cons 0.635** -0.677* -1.031%** -0.324 0.644**
cut5_cons 1537 % 0424 0.070 0.623* 1.699***
cut6_cons 2.765*** 1.867%** 1.675** 2.023** 2.876***
Obs. 1,656 1,664 1,662 1,663 1,653
LR chi2(29) 135.24%*= 52/02*** 109.58*** 56.89*** 28.84*
M&Z R2 0.078 0.030 0.063 0.033 0.017
AIC 5426.5 53334 52289 5769.6 58104
BIC 5561.8 5468.9 5364.3 5905.0 5945.7
Note: * p<0.10, **p<0.05, ***p<0.01;, M&Z R2: McKelvey & Zavoina's R2; AIC: Akaike information criterion; BIC: Bayesian
information criterion
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Table 3. Analysis Result of Ordered Logistic Regression Model for HSR User's Facility Preference (cont.)

=
24

21 (A%)

3l =2t 047t ik SSAH|A
b Convention Cultural Leisure Research Public Service
{ ™39
; 12 =H| Q@ =H| Qx| QXH| Q=H|
Variables A% % 7% % A%
odds odds odds odds odds
coef. : coef, : coef. ; coef. - coef. .
ratio ratio ratio ratio ratio
Ae(0dd) Gender(female) 0215% [124 | 0222% 125 | -0.081 0.92 -0.308*** | 074 | -0.260*** | 0.77
Lto| Age 40~60CH 0.303%** | 1.35 0.112 112 -0.125 0.88 0.191* 121 0.307** | 1.36
(20~30CH) 60+0| A 0443* | 1.56 | -0.207 081 | -0.118 0.89 0.373* 145 0316 137
EIPNE=ES
Ng b [TMFA
A2z non-white -0.110 090 | 0145 116 0.150 116 | -0.053 095 | -0319* | 073
Wh—irt_e collar) 2l
2% no job -0.278** | 0.76 | 0.029 1.03 0.146 116 0.076 1.08 0.082 1.09
YA E
tré ) 0.056* 106 | -0.005 0.99 0.029 103 -0.001 1.00 0.028 1.03
(Monthly household income)
AEA A7 (Own car) 0.048 105 | -0.015 0.99 0.000 1.00 0.139 115 0.200* 122
FZE (Weekly trip) 0.145 116 | -0.071 093 | -0126 0.88 -0.122 089 | -0.190* 0.83
19} of4 2
) 0365** | 144 | 0.052 1.05 0.059 1.06 0.224** 125 0.195* | 1.22
(1 night+)
35t 18 oAt
oEele o 1< -0.184 083 | -0337* 071 | -0.208 0.81 -0.018 0.98 0.039 104
F 1+/3months
requency 13 1804
(1+/week) -0.138 0.87 | -0.141 0.87 0.092 110 0.124 113 0.182 120
1+/lyear
QI|A/SE
o . =/2d -0.146 0.86 | -0.066 094 0.138 115 -0.037 0.96 -0.099 091
- office/hotel
Origin -
O 7} leisure
(XIE4, home) 0.106 111 | -0178 0.84 0.026 1.03 0.092 110 0.089 1.09
place/etc
QI|A/SE
=23 ) =ied 0.011 101 | -0.224* 080 | -0.081 092 0.006 101 | -0.033 097
M office/hotel
Destination O{} leisare
(XIEH, home) 0143 115 | -0134 087 | -0.153 086 | -0.135 0.87 0.006 101
place/etc
=X Purpose |0{7} leisure -0.285* 0.75 | 0.046 1.05 0125 113 -0.162 0.85 | -0.259 0.77
(Z|=h 742l personal | -0.122 0.88 | 0.004 1.00 0.095 110 -0.111 090 | -0.023 098
ZHX|-SHS ESA|ZE
aax s ! ) 0002 | 100 | 0002 100 | 0002 100 | 0001 100 | 0.002 1.00
Travel time to origin station
CAO-X|Z2HX| EA|Z
i ] I _1, | &2 ,l 0.000 1.00 | -0.001 1.00 0.001 1.00 0.000 1.00 0.000 1.00
Travel time to final destin.
cutl_cons -2.066*+* -3.869 *** -2.808*** =1.36] -1.950***
cut2_cons “L 1120 -2.843 *x* -1.883 %+ -0.378 -1.080***
cut3_cons -0.381 -2.,035** -1.036*** 0.515* -0467*
cut4_cons 0:792%+* -0.842*** 0.069 1.840*** 0.875***
cut5_cons 1.666*** 0.066 0.931 #* 2.664*** 1,737
cut6_cons 20957 1307 2115 3:855%** 2.842%**
Obs. 1,655 1,663 1,657 1,652 1,660
LR chi2(29) 63.25%** 24.90*** 23,07 38.86*** 4891 ***
M&Z R2 0.035 0.014 0.013 0.022 0.028
AIC 6100.0 58133 6086.7 5774.8 6076.8
BIC 6235.3 59487 6222.0 5910.0 6212.1

Note: * p<0.10, *p<0.05, ***p<0.01; M&Z R2: McKelvey & Zavoina's

information criterion
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R2; AIC: Akaike information criterion; BIC: Bayesian
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Table 4. Correlation Analysis of User's Preference for Facility in the HSR Station Areas

emx | mujf | Mgz =5 ] B 2o of7t o5 EEWTES
Office Retail Dining Lodging | Residen. | Convention | Cultural Leisure Research Public Serv.
1| Office -0.109*** | -0.026 -0.096*** | -0.282%** -0.245*+* -0.048* -0.061*** -0.284*** -0.286***
Lo Retail O -0.543** | -0.272** | -0.066*** -0.149*** -0.185"=* -0.159*** -0.076*+* -0.012
A2 2 Dining [ ] -0.397** | -0.056** -0.072%+* 01334+ -0.136*** -0.103**+ -0.046**
=4} Lodging O © ® -0.166*** -0.174*** -0.066*** -0.065*** -0.005 -0.016
ZF=7{ Residential © O & O -0.249*** -0.136*** -0.230*** -0.344*++ -0.223%
3| Convention (©) O O O © -0.198*** ~0.151**+ -0.256*** -0.213%*
=2} Cultural O O o] O O ©) -0.559%** -0.057** -0.178*+*
07} Leisure O D) (@) (@] © ®) [ ) -0.209*** -0.212%*
A Research © x x © © 6 © -0.406***
SSAHI~
” ; (@] © © O @} [ ]
Public Service
Note: Z|4=2t2 AIL|0{RtO| £=2|AMRtA 4= Spearman’s rank correlations coefficient p(rho); *p<0.10, **p<0.05, ***p<0.01
P! P p P

x BN ey &
moderately preferred mix (0.2<p<04), @ Z

Z8 no preferred mix, O 245t =28 =3 weakly preferred mix (p<0.2), ©
Ut B 53 =% strongly preferred mix (p>0.4)
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