B2 E - SAAESIR| (2EAE], 49 H2S 2014, 04

2| S0l DESTH MY ZHLO
- 58X} TfH| DHHES FOR -

Determinants of Transportation Mode Choice for Long-distance Travel in
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Abstract

This study focuses on the factors that determine a user's choice between traveling by
high-speed rail and private automobile when engaging in long-distance travel in Korea.
Concerns over greenhouse gas emissions and congestion caused by excessive automobile use
have drawn attention to the need for policies that encourage public transportation use.
Increasing high-speed rail use can reduce the negative effects of excessive automobile use.
Few studies, however, have empirically examined the factors that influence a user's choice
between high-speed rail and private automobile for long-distance travel. This study identifies
the factors in Korea that influence a user's choice between high-speed rail and private car for
their commute, as well as for business and leisure travel. This study employs binomial logit
models that use explanatory variables such as a user's travel, personal and household
characteristics, and especially built environment variables. The analysis results demonstrate that
although the determinants of transportation mode choice depend on the purpose of the
long-distance trip, a destination’s population density is generally an important factor
regardless of travel purpose. However, an origin's population density is not significant except
with regard to leisure travel. These findings indicate that land use policies within the
proximity of high-speed rail stations should address population density in order to reduce an
inordinate dependence on automobiles for long-distance travel.
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Table 1. Distribution by Mode and Purpose for Long-distance Trips
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ome-coming Commuting Business Shopping Leisure  Etc Total
1,018 3,543 2,391 177 2,748 1,058 | 10,935

Private Car 9.3% 32.4% 21.9% 16% 251% 9.7% | 100.0%
85.3% 94.9% 85.0% 973% 906% 894% | 90.1%

High-speed 175 192 422 5 284 126 1,204
Rail (KTX) 14.5% 16.0% 35.1% 04%  23.6% 10.5% | 100.0%
14.7% 51% 15.0% 2.8% 9.4% 10.6% 9.9%

1,193 3,735 2,813 182 3,032 1,184 | 12,139

Total 9.8% 30.8% 23.2% 15%  25.0% 9.8% | 100.0%
100.0% 100.0% 100.0% 100.0% 100.0% 100.0% | 100.0%
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BOACOK] EHARD, TJ211 & K9 & Gunesler et al, 2007; Erhardt et al, 2007; Rohr
AEEEQFe 189y 59 W4E FEGIQCL et al, 2013; Jin and Horowitz, 2008) B 1000}
PN 2y 2ol tielo] s Brg 85 9 odUour and Yel, 2013; ULTRANS and
Hes EST (3 2)E HofEa 9tk HBA, 2010; Nostrand et al, 2013)2% &9

Table 2. Variable Description and Summary Statistics

Var«i;ble Description ... ANlmps Commuting Busine Sisure
Private car (=0) 90.1% 94.9% 85.0% 90.6%

Mode Chelee High-speed rail (=1) 9.9% 51%  150%  94%
Less than 75km 38.5% 777% 216%  20.7%

Travel Distance 75-150km 31.6% 19.1% 38.8% 38.7%

Over 150km 29.9% 32% 39.6%  40.6%

| AM. Peak Time (06~09) 457% 82.1% 399%  265%
Zf:;deristics Departure Time  D2ime (09-18) 39.9% 86%  5L7%  534%
P.M. Peak Time (18~20) 6.8% 0.4% 2.0% 12.8%

Other times (20~06) 7.6% 8.9% 6.5% 7.4%

Overnight No (=0) 74.8% 93.8% 727%  480%

=i Yes (=1) 25.2% 62%  273%  520%

Gender Male (=0) 724% 86.3% 89.8% 51.3%

Female (=1) 27.6% 13.7% 102%  487%

Age (years old) 43.25 41.62 4338 44.19
Office/Administration 32.5% 433% 41.9% 18.9%

Professional-related 11.0% 14.1% 12.2% 7.8%

Job  Type Sales/Service 9.7% 6.8% 15.9% 9.0%

Other employees 322% 35.8% 30.0% 31.2%

Personal and Housewife/Non-employee 14.5% N/A N/A 33.1%
Household Car Gunershi No (=0) 2.8% 1.8% 3.4% 3.0%
Characteristics Yes (=1) 97.2% 98.2% 96.6% 97.0%
Apartment 64.5% 71.3% 64.9% 59.3%

Housing Type Other multi-family housing 14.2% 9.3% 17.1% 16.8%

Single-family housing 19.5% 18.0% 16.7% 21.0%

Other housing type 1.9% 1.4% 1.3% 2.8%

Monthly Household Income (1 million KWR) 351 3.59 370 3.38

Log-transformed walking access time to a

. ! 357 3.89 3.26 342

rail station from home
Population Density Origination 0.0052 0.0031 0.0071  0.0067
Urban (persons/km2) Destination 0.0035 0.0020 0.0040  0.0030
Characteristics ~ Employment Density Origination 0.0044 0.0028 0.0062  0.0045
(persons/km2) Destination 0.0042 0.0022 0.0059 0.0039
Number of observations 12,139 3,735 2,813 3,032

Note 1. Continuous variables indicates the mean value and nominal ones do the percent value.
Note 2: N/A means 'not available' for the models

250 | (AR E-TAIAE



72| 89| us

A
St

My ZHLol

EoEd I 9R

ZF2 W AZE 055

g Ao, &E 2D
oF o71el S-=A oA
1 AsE HAFL At

SR @7 FFAI06:00-09:0008 FHEH
= ot WARE AY FFAL 1 9 ARKE T
HE A2loiRitt. ELARMHY AololME &2
550 F2 @ FFAY HIE0] 51, TOE =
ASHoME LA HIg0] 2 Sde HO|
Tt =HIOIR 5 FAR] SHIAC] Ed=o]
gge £ & Urk sHE ok S8 oVIEA
oM 7Fe &1, 1 thees dR=5 389 H
0] diiFeR w52 € & Atk sHE oA
gt Sdle ATHLE ol =He o S
CIHHSE A6l

NAEY & JdE2 o/IS&oIM Hi49 Hlgel
9] Hlseta, 0|29 SHolME EAe HIEO]
AiFog =t S8R Holoide o7tSde]
o] T S50 vol] duiFez =2
EEE HOILL Zfae SA=Ho et 1 &
o7} FEAaitt. gkl A FRet Ao R
0] AR S RS dgRe + W
HEoICt. AR AR 2 RS FEH
2 5l JEF, ) 2 AH|AE, Y A,
FR/EZOE ERsI 2 9 AR S™olA

al

o

{

A<
3 [

= AR HE0] 7K wou, o7t §
dolxe FR B FET9| HIE0] =Tt

7HEY Sl RSAE HRstl e 77
FAS 972%= =i, EREELE FAR dgds
HO| Utk AFoh=s FEFAIL OMIES FEH
TE 510 TAL- >, U=s5d, eulad B
7IElZ FHESlo] CnEaE XElsiit). oltEd
ke 7THYeE S 95 59 SdolA
7e] sd8g Hrt 2o o= Z1eg Uehil

%
oL 7Y 98T A54FS QREY BH0 3

Azl SERPE 7t w2 gugle Holal RUth

HozRH 71 7Wie HT97Rel ERFEIAI
2 THESHAEZAL AIRE EE3IAR.

TAIELE Q170 1180 thet WEABRE AE
SIICE QI B & AgE 2010d 71ECE, ¢
TEEHAMA AR ZIERSAZTAL 9 Al
U9 TASkE AEE E&SIE 2 ATolA
A8 AAE] oSS AEIZALY] FAAEE &
S EIXQL FHRIE Al TRIZ HiEzskal
7] WEo ZAISE9 BAHl= ol 7IES
AESIICE A7t 118 Wi HFTY HE (k)
g Q70 BARISE RISt

SH, UolojAe oA EAukdollAl HIAE
HAE HY oxIE: FHIE st s F
TR THARIS 2% FeE [Ekelo]
EAEI=, o= of# AldE0] Qs E5&
I A= BOh Ygsitieks Al2ish Myl &
AIE 11248t ZIoItKTobler, 1970).

=

Iv. #MZa 8

8144

Hr

A oJASHoIN S8R} Hlusl] 1EE
TE MEg gE0] nXle 48Q0s 848 0]
gAY FHEu= & ol Ao Tk
AEHeE0]  BAREA S (variation
factor, VIO FOigte ZAxSd ZFolA 200,
B2ed ZHoA 193 ARSH ZFolA 216,
o71Ed oA 2778 RO, AYHS0 thEs
AEe A9 gt & 4 Atk Wl 7H9] Ego

thet [AF ZEASG(Pseudo-R2)Q}F AIC FHS Hlul

inflation

g M, 258 239 e A¥Ho] 7}
g =2 Q= LUEHLL o 2 979 A
2] Sdol oigt IEFETel S8R9 FTHH
SE HY0| YTt o7iHnt S29 =EH0A
o 2 dgd + SS it

FEAE | 251



‘ge

rH

- 2|%E - 0137

NEHEE9| L7} 2o dgol ths 2

1L HH ¥ 2MZ0 TR= Morichi(2013)Q] F&at RALSICE
OI8AI] ZHQIEEol st BAZuolkis At
SHERS o Fal A Sl et A Rok= oxl dgo) 20tiol A1EA WAL s
HEEREO] FAEUE oMo theat 2Tk M ool 7K S48, ANRL-SEE EE AEE
A SESGoIN SEACPE o5, QUFFAIN o arses 1S38TE 0|88 8§80 {051
gdgs, 2 sHE oK @2 SALTE =0h o] £ guo dugs 2NZI- e
SEAMHLN: ISEEE AgE SHE0] B4R Al 90089 Zml9} ARMELL ojS9 o7
2 RO =tk o] & SAALT doESE oxi= ETEAY Ui 480 Ao E

Table 3. Estimation Results on Mode Choice Probability of High-Speed Rail over Private Car

 Coef. e 0 : _
Travel Distance 75-150km 2.329=* 1199 3.528** 11.50 1428** 376 1436** 299
(less than 75km=0) Over 150km 3.262** 16.79 3.510** 819 2602 696 2815** 593
Dessartire: Tine Daytime -0466** -6.14 -0.333  -0.94 -0.546** -421 0010 0.06
y P.M. Peak Time -0.395%* -2.84 2.079*** 262 0.066 014 -0372 -1.25
(AM. Peak Time=0) .

Other times -0439** -332-0.035 -0.12 0.050 0.22 -0.707* -2.09
Overnight (No=0) Yes -0.244*+ -321 -0.548* -191 -0.341* -253 -0.376** -2.36
Gender (Male=0) Female 0400 420 0.768** 257 0.233 112 0.562** 3.05
Age Age -0.184* -539 -0.315** -330 -0.165** -2.27 -0.211** -3.17
Age squared 0.002** 535 0.003** 304 0002** 223 0.003** 331
Professional-related -0.089  -0.83 -0.794** -315 0.087 050 0356 114
Job Type Sales -0.571** -451 -0.784* -1.87 -0.546*** -2.88 0.210 0.69
(Office/Administration=0) ~ Other job types -0.902** -9.07 -2430** -6.64 -0.975** -560 0121  0.50
Housewife/Non-employee -0.642** -504 N/A NA 0410 162
Car Ownership (No=0) Yes -1.315** -8.71 -2.690** -433 -0459 -155 -1.908** -6.52
; Multi-family housing -0.326*+ -323 0.017 006 -0361* -2.01 -0.083 -0.39

Housing Type ; : : = Gk
(Apartment=0) Smgle-famlly. housing -0.269** -253 -0.622 -1.62 -0.667 -312 0.024 012
Other housing type 0.568** 279 0211 036 -0.314 -0.52  1.009** 3.08
Monthly Household Income - 0114=+ 336 0237 231 0283 436 0.069 099
Log-transformed walking time to rail station -0.177** -5.65 -0.346*** -3.78 -0.382*** -6.69 -0.274*** -3.69
Fopillatlon, Density Origination 37.675* 64414745  0.73 11189 110 22.691* 181
Destination 89.430** 1597 91.576** 4.84109.727**  9.76132.168** 10.93
Eteplogrent: Dansity Origination 5.271* 253 8266 084 4207 124 5570 0.78
Destination -0.523  -032 0209 0.04 -3.096 -112 -8.594** -2.70
Constant 0.530 0.70 4.859** 243 0412 025 1.039 068
Number of observations 12,139 3,735 2,813 3,032
Log-likelihood -2900.00 -417.293 -890.579 -681.89
Model Chi-squared 2056.002+*+ 679.085%** 597.176* 521772+
Statistics ~ Pseudo-R  squared 0.262 0.449 0.251 0.277
Akaika's Information Criteria (AIC) 5840.768 880.586 1827.159 1411.781
Bayesian Information Criteria (BIC) 6018.468 1023.773 1963.825 1556.188

Note: * = P <01, * = P < 0.05 ** = P <0012 o[Oj%f
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