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The Impact of Transportation Accessibility on the Mode Choice for Commuters
in the Seoul Metropolitan Area in 2005 to 2015

— Application of Conditional Logit Model —*
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ABSTRACT : A critical role of the transportation infrastructure on mode choice of urban households has
been widely recognized. Despite the apparently widespread recognition and acceptance that such
relationship exists, scopes of empirical studies testing this hypothesis is limited both in Korea and
abroad. The main purpose of this study is to examine the effect of transportation infrastructure on mode
choice of commuters utilizing the two cross-sectional data on local autonomies in Seoul Metropolitan
Area (SMA) over the period of 2005-2015. This study found that commuters in SMA weighs commuting
costs more than commuting time in their mode choice. This study also found, while increasing railway
accessibility is positively associated with train and composite mode choices, road accessibility is more
likely to be related to the automobile choice rather than bus choice. We conclude the paper by
highlighting policy implications that can enhance the effectiveness of investments on transportation
infrastructure aiming at increasing efficiency of the transit oriented development in the SMA.
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Sk, BA7k0] 9 ©9) Wk uf 200592 o
A5k Audt ghgo] 0.98128(=e ),
201540 0.99728(ze **%) Yol oz
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498z "), 201540l 0.83928(=e *'7)
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ME-M=

MNe-Alg| ANel-ME

bus train multi bus

train multi bus train multi

ASC  0.2987*** (.5999 *** -(.7881*** -0.6192***

—0.5654*** —1.6342*** -0.2138***  0.0047*** -0.8840***

travtime -0.0210%** -0.0190%** -0.0268***
travcost 0. 11717 %** -0.0650%** -0.0780***
N 40,057 7,219 15,954
2005 L
without 111,062 20,015 44,234
covariates
with 103,321 16,830 40,19
covariates

ASC  -0.9618*** -0.0245*** -0.6931*** —1.4044***

—1.1840*** -1.2607*** -0.9856*** -0.5584*** -(0.5994***

travtime 0.0200%** -0.0028* -0.0070***
travcost —0.1922*** —0.1397*** —0.1753***
N 34,800 7,935 18,281
2015 UL
without 96,486 22,000 50,686
covariates
with 9,486 10,849 48,930
covariates

***p.01 *¥.05 *(.10
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2005 2015
Ma-ME2 ME-Ae| A Ma-ME2 ME-Ae| A
HA 0.2659 0.2057 0.2190 0.1468 0.1547 0.1624
7 IR 0.3298 0.1874 0.2301 0.3965 0.2005 0.2558
=R 0.0785 0.0713 0.0919 0.2142 0.1696 0.2235
AE 0.3258 0.5356 0.4590 0.2426 0.4752 0.3584




USHIE| HaPt = S2AIL| ST M| Ojxl= F, 2005-2015

g0l 2.17% Aot 201540k 2.35% A4
oh= 202 eyttt tE 5349 A9E 5
doHA BR8] SN0l wE SHAERY] 7]
7b S7RL itk Ae AW B3R s
7t A7 23 B GolaiA| AL Qlrks FoflA o
23t @AJo] Yeht ZAog mokEnh stk
A aTte] B A7HEORE AL FES ot
A1 glon Efetos dAE FE2 EoHA
I Qdek B STl wet BAolA HE 5
goz g 249 2005990 1% 10.69%2
STAPE BEdo g diAE Ao JEEgla

201540l 25.1%9] S2APF Elrdo® o
A 2 o= Yehytt. 5] A7R-S HAL 49
201549l 28.2%2] AP Bt o8
Aog &=t

AE-AQ BEA] Y- BHlgo]
o3k o) HA o]-8-9] SHAEYR= 200549 1.06%,
20154901 1.81% #Ashe Ao YeRdeh o
2 BISTHE E3 B8] SN0 iE A
a3k} F717h 7okl Qlrk. B Al &
e ATEH Ag AW FUsH ARgoR
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Rl

(E 5) S2HIB0 ME STAHAL 2+ S 51t

HA 71Xt =g g
HA -0.0217(100%) 0.0097(44.93%) 0.0023(10.69%) 0.0096(44.38%)
S M 7|Xt 0.0097(39.67%) -0.0246(100%) 0.0029(11.71%) 0.0119(48.61%)
St 0.0023(28.85%) 0.0029(35.79%) -0.0080(100%) 0.0028(35.35%)
e 0.0096(39.44%) 0.0119(48.92%) 0.0028(11.64%) -0.0244(100%)
HA -0.0106(100%) 0.0025(23.59%) 0.0010(8.97%) 0.0072(67.43%)
2005 HSA] 7Rt 0.0025(25.32%) -0.0099(100%) 0.0009(8.77%) 0.0065(65.91%)
=gt 0.0010(22.15%) 0.0009(20.18%) -0.0043(100%) 0.0025(57.67%)
A2t 0.0072(44.30%) 0.0065(40.35%) 0.0025(15.35%) -0.0162(100%)
HA -0.0133(100%) 0.0039(29.46%) 0.0016(11.77%) 0.0078(58.77%)
ASAS 7|Xt 0.0039(28.44%) -0.0138(100%) 0.0016(11.94%) 0.0082(59.62%)
St 0.0016(24.11%) 0.0016(25.34%) -0.0065(100%) 0.0033(50.55%)
e 0.0078(40.47%) 0.0082(42.53%) 0.0033(16.99%) -0.0194(100%)
HA -0.0235(100%) 0.0109(46.38%) 0.0059(25.11%) 0.0067(28.51%)
2 M TR} 0.0109(24.33%) -0.0448(100%) 0.0159(35.49%) 0.0180(40.18%)
=g 0.0059(18.73%) 0.0159(50.48%) -0.0315(100%) 0.0097(30.79%)
A2t 0.0067(19.48%) 0.0180(52.33%) 0.0097(28.20%) -0.0344(100%)
HA -0.0181(100%) 0.0043(23.76%) 0.0036(19.89%) 0.0102(56.35%)
2015 MEA 7|Xt 0.0043(19.37%) -0.0222(100%) 0.0047(21.17%) 0.0132(59.46%)
St 0.0036(18.46%) 0.0047(24.10%) -0.0195(100%) 0.0112(57.44%)
e 0.0102(29.48%) 0.0132(38.15%) 0.0112(32.37%) -0.0346(100%)
HA -0.0225(100%) 0.0069(30.67%) 0.0060(26.67%) 0.0096(42.67%)
AOL-ME 71Xt 0.0069(21.84%) -0.0316(100%) 0.0095(30.06%) 0.0152(48.10%)
=g 0.0060(20.91%) 0.0095(33.10%) -0.0287(100%) 0.0132(45.99%)
A2t 0.0096(25.26%) 0.0152(40.00%) 0.0132(34.74%) -0.0380(100%)
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(E 6) 72l & XIASH0| £EH 7{FXQ S M=

0ol OjXl= Fe, 2015(=2FH2Y)

ME-ME ME-AQ| A-ME
bus train multi bus train multi bus train multi
ASC 6.4544%%* 5.6757*** 4.1632%** 5.2934x** 5.8518%** 3.8641*** 5.2213%** 6.5900%** 5.0461***
travtime 0.0407 *** 0.0013 -0.0082%**
travcost —0.2294*** -0.1678*** -0.2716***
age —0.2323*** —0.2458%** —0.1999%** =0.2111%** -0.26094%** -0.1899*** —0.2523*** —0.2743%** -0.2367%**
age_sq 0.0023*** 0.0024*** 0.0020%** 0.00271*** 0.0029%** 0.0019%*** 0.0025*** 0.0028*** 0.0024**
gender =1.2702%** -0.7516%** —0.6449%** =1.1213%** -0.8361%** -0.8106%** -1.0023%** -0.7880%** —0.6572%**
school2 —0.6479%** -0.2332%** =0.1506%** -0.4905%** -0.1053 0.0972 —0.2481*** —0.2045%** -0.0652
school3 =1.1692%** -0.5392%** -0.2912%** —0.3444%** -0.4139%** 0.0860 -0.48671*** -0.5712%** -0.1797**
status’ =1.3132%** —1.5651*** -1.3299%** -1.6715%** ~1.9667%** -1.4601*** -1.6002%** -1.3756%** —1.2647%*+
status2 -0.7365*** -0.9910%** -0.8205%** -0.9015%** —0.9422%** -0.9580%** -0.9014*** -0.8817%** -0.7809%**
job1 —0.5457%** -0.3499%** —0.2914%** -0.0113 —0.3242%* -0.13% -0.3660%** -0.0983 0.1664
job2 —0.4055*** -0.1887%** -0.1775** -0.1044 —0.3942%** -0.1783 =0.3017*** -0.1071 0.1294
job3 —0.6004*** -0.3912%** -0.4027%** =0.47471%** -0.5900%** —0.4D57%** —0.4b529%** -0.2985%** -0.1686
job4 -0.1397 -0.13% -1.4328 -0.2067 -2.5179%* -0.8933 -1.5646** -1.6468** -1.7075%*
jobb —0.4321%** -0.3831%** —0.4773%** -0.3087** -0.6703%** -0.2817*% —0.4340%** -0.2835%** -0.2107%
own =0.41071*** —0.2997%** =0.1940%** —0.4535%** -0.4202%** -0.3080*** —0.2407*** =0.14071*** -0.0362
no_work -0.1425%** —0.1824*** -0.1107*** -0.1843*** -0.0605 -0.1250* 0.0065 -0.0041 -0.0624
locate2 -0.4261*** 0.3207*** 0.0173 -0.1642 -0.1089 -0.2484
locate3 —0.3925%** 0.3996*** 0.3161** -0.6050%** -0.2236 -0.1053
locate4 -0.0366 0.1384** 0.1366 -0.1177 -0.3419% -0.2599
locateb -0.3156*** 0.0579 0.1240 -0.2137 -0.4638*** -0.3129*%
locate6 —0.2253*** 0.4047*%* 0.3088*** -0.0822 -0.0191 -0.0424
locate7 -0.4108*** —0.4419%** -0.4139%** -0.0503 —0.8594¥** -0.6209%**
locate8 -0.5838*** -0.3076%** -0.3132%** -0.0490 —0.7023%** -0.6168***
location2 1.2196%** 0.0787 0.1748**
location3 0.6722%* -0.6083*** -0.1652**
location4 0.1134 -1.0025*** —-(0.4333***
road -0.0098*** 0.0402#** 0.0279*** -0.0013 0.1026*** 0.0840*** 0.0079%** 0.0162*** 0.0169***
N 34,800 7,936 18,281
2LL without 96,486 22,000 50,686
covariates
with 85,001 18122 4533
covariates

*ad.01 **(.05 %10
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(B 7) 71 & XASH0| £ 7{FAQ S2 M0 D|Xl= Jg, 2015(HE=H2Y)

ME-ME ME-Ag ANo-Mg
bus train multi bus train multi bus train multi
ASC 6.5006*** 5.7829%** 4.23b5*** 5.2894*** 6.1200%** 4.0314%** 5.2563*** 6.6326*** 5.0783***
travtime 0.0394*** 0.0019 -0.0084***
travcost —0.2296*** =0.1644*** -0.2737***
age —0.2323%** —0.2459%** —0.1999%** -0.2133*** -0.2648*** -0.1864*** —0.2523*** —0.2742%** -0.2366%**
age_sq 0.0023*** 0.0024*** 0.0020%** 0.0021*** 0.0028%*** 0.0019%** 0.0025%** 0.0028#***
gender -1.2673%** -0.7518%** -0.6449%** =1.1197%** -0.8461 *** -0.8249%** -1.0016%** -0.7875%** -0.6566%**
school2 -0.6460%** -0.2308*** =0.1490%** —0.4927%** -0.0715 0.1185 —0.2448%** -0.2008*** -0.0520
school3 =1.1708%** -0.5318*** -0.2868%** -0.3410%** —0.4024%** 0.0922 -0.4806%** —0.5642%** -0.1730**
status’ -1.3168%** —1.5629%** -1.3202%** -1.6779%** —1.9824%** -1.4648%** —1.5997*** -1.3763%** —1.2544%**
status2 -0.7387%** -0.9850*** -0.8168*** -(0.8987*** —0.9624#** —0.9692*** -0.9007*** -0.8802#** -0.7796***
job1 —0.5446%** -0.3482%** -0.2808%** -0.0165 -0.2858** -0.1172 -0.3659%** -0.0979 0.1670
job2 —0.4031*** -0.1820*** -0.1724** -0.1048 -0.3800*** -0.1662 -0.3004*** -0.1050 0.1315
job3 -0.5988*** -0.3874%** -0.4180%** -0.4830%** —0.5642%** -0.4338** -0.4515%** —0.2965*** -0.1667
jobd -0.1403 -0.1515 -1.4416 -0.2083 -2.6069** -0.9538 -1.5626%* -1.6445** -1.7047**
jobb —0.4331%** -0.3858*** =0.4790%** -0.3070** -0.6894*** -0.2965** -0.4368%** -0.2864*** -0.2127*%
own -0.4008%** —0.2994*** -0.1936%** —0.4490%** —0.4264%** -0.3116%** —0.2411%** =0.1401*** -0.0349
no_work =0.1431*** —0.1821*** =0.1104%** -0.1860%** -0.0616 -0.1236* 0.0061 -0.0045 -0.0627
locate2 -0.4273*** 0.3072%** 0.009%6 -0.1512 -0.1083 -0.2439
locate3 —0.3971%** 0.3865*** 0.3099%** -0.6486%** -0.2634 -0.1335
locate4 -0.0401 0.1429* 0.1411 -0.1228 -0.3844** -0.2890
locateb -0.3183*** 0.0413 0.1139 -0.2218 —0.5071*** -0.3407*
locate6 —0.2268%** 0.3998*** 0.3078*** -0.0868 -0.0401 -0.0536
locate7 -0.4081*** —0.4472%** -0.4155%** -0.0544 —0.8493*** -0.6140%**
locate8 —0.5863*** —0.3264%** -0.3266%** -0.0456 -0.6980*** -0.6081***
location2 1.2249%** 0.0829 0.1775%**
location3 0.6738*** -0.6074#** -0.1648**
location4 0.1121 =1.0043%** -0.4334%**
rail -0.0090%** 0.0295*** 0.0206*** 0.0043 0.0281*** 0.0273*** 0.0049** 0.0114*** 0.0122%**
N 34,800 7,936 18,281
~2LL without 96,486 22,000 50,686
covariates
with covariates 85,048 18,243 45,345

**0(.01 *%.06 %10
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(55 1) +oEX|2e =2HZY Y HC-HZY Hal 2005~2015

2005 2015
X/ey =22y HeEIY E2F2Y HETIY
M2 16441.96 18013.25 16480.19 19831.71
NE] 6194.88 9811.04 6231.37 11309.73
E£X: =7{uSDB, S=uStTH
(92 2) STHEY SINVY SHI, 2005-2015
g~ Ag-Alg Al2-Ai8
SI4H  ARK®)  HSE®  ARK®)  HZ® AE®  HS®
HA 47.09 1250.11 71.34 1528.31 67.56 1324.12
7[Rt 50.98 1284.21 77.92 1872.60 73.01 1618.38
20 =g 53.07 1316.40 76.97 2117.38 73.70 1750.28
e 23.02 1288.36 44.31 4212.33 40.67 3811.29
HA 55.55 1250.31 84.00 1632.01 80.01 1407.01
7|xt 47.73 1278.71 80.12 2345.19 75.15 1807.78
2010 =g 44.09 1312.12 73.50 2754.78 69.62 227517
e 26.06 1459.76 54.00 4543.09 50.01 3982.43

EX: QITEHERA} 2%, EAY; ZIIWEDB, SZNEHTY



(2= 3) 7l & X|IASH0| £ HFXQ| S MEH0| DIXE= BE, 2005(=2EHZY)

ME-ME ME-AQ ANel-ME
bus train multi bus train multi bus train multi
ASC 9.3728%** 7.9112%** 5.7584%** 7.2762%** 7.0251%** 6.2303*** 6.8115%** 7.2521%** 5.5737%**
travtime -0.0070*** -0.0074%** -0.0250%**
travcost —0.1503*** -0.0973*** -0.1506***
age -0.3072%** -0.3210%** -0.2909%** —0.2797%** —0.3144%** —0.3272%** —0.2001*** —0.2929%** —0.2728***
age_sq 0.0034*** 0.0035*** 0.0032%** 0.0031*** 0.0036*** 0.0036*** 0.0032*** 0.0033***
gender —1.3447%** -0.9219%** -0.9109%** —1.2323%** -1.0064*** —0.9574%** -1.0884%** —0.7900%** —0.9459***
school2 —0.5994¥** -0.1614%** =0.1422%** -0.4416%** -0.1768** —0.2454%* -0.4108%** -0.1568*** -0.1306**
school3 =1.0702%** -0.3980*** -0.1684** -0.2306* —0.4902%** -0.2571 —0.5364¥** —0.4984*** -0.2316**
status’ =1.2047%** -1.3373%** =1.1948%** -2.0387%** —1.8274%** -1.5416%** =1.4304%** —1.5829%** -1.3168***
status2 —(0.7953*** -0.9269%** —0.7695*** —1.3756*** -1.0012%** -0.9740%** -0.9233%** -1.0176%** -0.8969%**
job1 =1.2270%** -0.8629%** -0.8803*** —0.8299%** —0.5321%** -0.6871%** —0.7562*%** -0.3414%** -0.2299
job2 -0.8773%** -0.5808*** —0.5833*** -0.6604*** -0.3810** -0.4878** -0.6837*** -0.2063* -0.2370
job3 -0.72071%** -0.5080*** -0.5926%** -0.6528%** -0.4891** =0.7317%** -0.6282%** -0.2222* -0.1943
job4 -1.9281** -0.1742 -0.2028 -0.8637* -1.4100%* -12.3686 -2.4955%* -11.3196 -0.7520
jobb -0.8692%** -0.6598*** -0.6204%** —0.5263*** -0.3628** -0.2850 =0.7017%** —0.3411%** -0.3416%*
own -0.4383*** -0.3079%** =0.1174%** —0.3347%** —0.2b40%** 0.0139 -0.2308%** -0.3067*** -0.1044*
no_work -0.1163*** -0.1266%** —0.1374%** 0.0019 0.0232 -0.0645 0.0368 0.0933** 0.0722
locate2 —(0.3239%** 0.6074%* 0.3702%** -0.0531 -0.4993** 0.1523
locate3 -0.1689** 0.5694*** 0.9283*** -0.2901 —0.6124%** 0.5410*
locate4 0.0018 0.2906*** 0.3086*** -0.0815 -0.5379%** 0.179%4
locateb -0.3210%** -0.0479 0.2922%** 0.0411 -1.0233*** -0.0378
locate6 -0.1884** 0.4135%** 0.4963*** -0.0212 -0.2793 0.7153**
locate? -0.3173%** -0.3751%** —0.4072%** 0.2869 -1.0651*** -0.3127
locate8 -0.6638*** -0.0128 -0.0768 -0.1580 —1.1435%** -0.4012
location2 1.1693*** —0.2941*** -0.1486*
location3 0.7491*** -0.6762%** -0.1892**
location4 0.3482*** —0.9940*** -0.2151*
road -0.0080*** 0.0331*** 0.0306*** -0.0341*** 0.12568*** 0.0342** 0.0047* 0.0186*** 0.0238***
N 40,057 7,219 15,954
~2LL without 111,062 20,015 44,234
covariates
with covariates 92,765 14,934 36,569

***p.01 **(.05 *¢.10

G10¢-500¢

Lol




(B2 4 72l & XIAEH0| £ AHFXQ| S MEH0 DIXE= BE, 2005(H=HZY)

ME-ME ME-AQ ANel-ME
bus train multi bus train multi bus train multi
ASC 9.4623*** 8.0631*** 5.8877*** 7.4160%** 7.2127%** 6.3432%** 6.8633*** 7.3163%** 5.6573***
travtime -0.0077%** -0.0093*** -0.0253***
travcost —0.1529*** —0.0962*** —0.1538***
age -0.3077%** -0.3210%** -0.2909%** -0.2807*** -0.3128*** -0.3277%** -0.2903*** —0.2929%** -0.2728***
age_sq 0.0034*** 0.0035*** 0.0032%** 0.0031*** 0.0036*** 0.0036*** 0.0032*** 0.0033***
gender —1.3413%** -0.9190*** -0.9080*** —1.2273%** -1.0228*** -0.9646*** -1.0884%** -0.7896*** —0.9448***
school2 —0.5940%** -0.1538*** —0.1365%** -0.4387%** -0.1628* -0.2411%* —0.4041¥** -0.1489%** -0.1206*
school3 -1.0692%** -0.3872%** -0.1684** -0.2252*% —0.4745%** -0.2518 -0.5283*** —0.4892%** -0.2195**
status’ -1.2080%** -1.3346%** =1.1929%** -2.0313%** —1.8572%** —1.6473*** —1.4296%** -1.6814#** -1.3146%**
status2 —0.7982%** -0.9226%** -0.7661*** -1.3803*** -1.0006*** —0.97b5*** —0.9229%** -1.0155%** —0.8948%**
job1 ~1.2206%** -0.8626*** -0.8798%** -0.8271%** -0.5276%** -0.6903*** =0.7046%** -0.3349%** -0.2218
job2 -0.8767%** -0.5737%** -0.5769%** -0.6579%** -0.3839** -0.4925** -0.6806%** -0.1982* -0.2266
job3 -0.72071%** —0.4981*** -0.5836%** -0.6568*** -0.4758** -0.7315%** -0.6283*** -0.2173* -0.1871
jobd -1.9290** -0.1925 -0.2180 -0.8662* -1.3654** -12.3598 —2.4846%* -11.3043 -0.7232
jobb —0.8712%** -0.6602%** -0.6205%** -0.5168%** -0.3897** -0.2918 —0.7023%** -0.3383*** -0.3378**
own -0.4386%** -0.3065*** —0.1159%** -0.3335%** -0.2603*** 0.0130 -0.2314%** -0.3063*** -0.1038*
no_work =0.1179%** =0.1277%* -0.1385*** 0.0036 0.0188 -0.0664 0.0362 0.0926** 0.0715
locate2 -(0.3282%** 0.5864*** 0.3519%** -0.0719 -0.4465%* 0.1668
locate3 -0.1819** 0.5363*** 0.9062*** -0.3100 -0.5756%** 0.5518*
locate4 -0.0061 0.2853*** 0.3068*** -0.0750 —0.5474%** 0.1817
locateb -0.3287%** -0.0692 0.2738** 0.0410 -1.0034*** -0.0260
locate6 -0.1903** 0.4015%** 0.4870%** -0.0207 -0.2623 0.7249%*
locate? —0.3045%** -0.3796%** —0.4125%** 0.2004 -0.9927%** -0.2934
locate8 —0.6054%** -0.03% -0.1040 -0.1808 —1.0435%** -0.3772
location2 1.1788*** -0.2865*** -0.1425*
location3 0.7524** -0.6747%* -0.1883**
location4 0.3477%** -0.9908*** -0.2123*%
rail -0.0095%** 0.0244*** 0.0229*** -0.0283*** 0.0687*** 0.0173 0.0020 0.0136*** 0.0172***
N 40,057 7,219 15,954
~2LL without 111,062 20,015 44,234
covariates
with covariates 92,835 14,985 36,588

***p.01 **(.05 *¢.10
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