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Abstract This study aims to draw a correlation in the choice of automobiles as the preferred mode of personal
transport in relation to three factors: 5Ds, urban form and individual-level characteristics. The analysis result shows
that the control at the individual level is required to analyze effective urban character and urban form elements to
decrease the car choice and the SDs demonstrate meaningful relation to decreasing the car choice. However, it may
be concluded that the density and the diversity, well-known elements in decreasing the car choice among Western

cities do not show relatively large impact on Korean cities.

Key Words : Compact City, Low Carbon City, Mode choice, 5Ds(Density, Diversity, Design, Destination
Accessibility, Distance to Transit), HGLM(Hierarchical Generalized Linear Model), Urban Character
& Urban Form
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[Table 1] Analysis of Theory

pendant Variables idri
Independant , Urban Urban | consiierng .
Variables Method Indiv.| Character Form bot};) md].lV. 1& Specific
Do @] @] @ | wban leve
Newman & Kenworthy . . not considering
(1989) Gasoline consumption Graph [ J individual level
Ewing(1995) Hours traveled Multi Regression [ BN } not COHS]{;?E{] g urban
Cevero(1996) Mode choice Multi Regression | @ | @ | @ not consifc(i)?r'lng urban
Cevero & Kockelman . . . o
(1997) Mode choice Multi Regression [ BN BN J [ ) not considering 2Ds
. ) not considering both
Ew(lggog;t a Mode choice Multi Regression | @ (@ | @ @ | @ | @ individual level and
urban level
Gordon & Richardson . . N just considering
(1980, 1997) Gasoline consumption Graph [ } individual level
Emng,z?&l()kvero Traveled pattern Multi Regression [ BN BN } [ ) not considering 2Ds
Bourdeaudhuij Hour traveld / . . not considering 2Ds &
(2003) Mode choice Multi Regression i Design
Yoon Daesik [Volume of traffic for . . just considering
(1999) nonwork Nested Logit o individual level
Song(ll\égh%))feong Mode choice Multi Regression [ ] [ ) not considering 3Ds
Sung, Hy(g&)’g”“ et al Mode choice | Multi Norminal Logit| @ ° 1ot considering 3Ds
Jun, Myung-Jin &
Baek, Seung-Hun Mode choice Multi Norminal Logit| @ [ ] not considering 3Ds
(2008)
Kim, Seung-Nam &
Ahn, Kun-Hyuck Mode choice Multi Regression [ BN BN )} not considering 2Ds
(2010)
Sung, H‘E%{g un et al Mode choice HLM [ BN BN ] [ J [ ] not considering 2Ds
(DDensity, @Diversity, @Distance to Destination, @Distance to Transit, (&Design
A= Ewing & Cevero(2001), Bourdeaudhuij(2003) % o AF7F derkskd s AT dlen, a4
o] A7k o] 23 AARIt AFATe FFE S A0 o
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A8e A Qpse] dolth %, Fulel i ouf H9le] ¥Y A7 EA B Ao ek 134
2 ATEe 09 u93teE BA0 88 2t BS99 5 Atk A4 A2E Ul Yk ool we
A5k Baol Arks ATARS EFeL Ak olsh Aol thedt o] A4S AV 4 v
AT ATE L4199, UHANS, BAE o) A, AFR o gIEe EAUR Ao} EAE A
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5ol A7t ek A, AT Fol GFS F Aoltk A, |2 &
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[Table 2] Definition of Individual-level and Dependent

Variables
Variables Operational Definition
Gender 1:Male, 2:Female

Age 18-85
1:Elementary school, through to
5:Master’s degree or higher
1:Not married, 22Married
1:Home-ownership,  2:Lump-sum
deposit-based, 3:Monthly rent, 4:Free
housing
1:0Owned, 2:Not owned
O:Public transportation, 1:Automobile

Education level

Marital status

Housing tenure

House ownership

Automobile choice

AT &8 TAEAS dEste eaE
DEE, @Qvtdd, Q=4 HFdeoltt. ol 53 e
HeE (DYURe Aeddls 1Us 4%5S JehEs ®
FES, QUL £EEFS e HFES, )
B4 H24L FA, dFAA T 5Ll H=
s H2AAS vERE BFER, 24 4
E=A9] CBDEFH AAE7HA €] #8207 2] (Mean of
Deviation Distance. ©13} MD)& 0|43t A, &

NO o]_;q] "‘/\1

(4)sF 2t

Table 3 - Table 59F 2T}
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[Table 3] Definition of the variables related to the
density of the urban characters

Variables Operational Definition
Urbanization area + Administrative
district area
Population + Urbanization are
Total population in employment +
Urbanization area

Developed area ratio

Population density

Employment density

[Table 4] Definition of the variables related to the
diversity of the urban characters

Variables Operational Definition
Population in employment + Total

population
2 2)2
- (Pi —Q )
Population in employment of the teriary

industres + Total population in
employment

Job-housing balance

Housing diversity
indicator

Employment diversity
indicator

[Table 5] Definition of the variables related to the

destination accessibility of the urban
characters
Variables Operational Definition
Residential ml >_<edfuse MD of the complex residential
accessibility

Housing accessibility
Business use
accessibility

MD of the housing

MD of the business facilities

B Al BE% BAYNE YESH: 2082
<1>§¢%¢W}x194 Ael, @uAlel. 0|53 B
WEE DBSFIHA AE WFRE 35 2
BARAAL AEgE el WFES, @A
w29 A R UE, AN BEY % GEuA, w2
YEge) UE 52 vehlle Wese PR 47

o] Aoli= olg| Table 6, Table 77} 2t}

[Table 6] Definition of the variables related to the
distance to transit of the urban form

Variables Operational Definition
Density of th . Lo
ns}t} ot the Parking lot area + Urbanization area
parking lot
Accessibility t Lo
ceessibility to Number of bus stops + Urbanization area
the bus
Accessibility to Station influence area + Urbanization area
the metro
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[Table 7] Definition of the variables related to the 4 _E_JEII 724J‘_l_|-
design of the zurban form
Variables Operational Definition B Ao Bdo] ok HLMS vige @ 3 9414
Total road ratio | Total length of the road + Urbanization area §] _—H B 51 9] B }:1] 1};{04 ° E]— —% 1} {EH:]— HLM 73: H]—% o
Local road rafi Total length of the local road + Urbanization i
foad ratio area AAA AR S SE3te] LH7 vlaE Fsirh
= 10 7] = ) 3513 e
Gini’'s Centrality E |1?5y5+1 *$1+1?/5| A Bl 7% EEEE., HLMe] =3t e 71
o WAl B71RAe] AFEAE Bushs muE, 4
Buwophy | Y)PDEN, <log(1/PDEN)/log(N) o] felul At ARSEE A Hio] 0jg md &
i=1
e S o] o FolA e B il gho] AEAT, 21l
N W.(X - X)( X —X
orars 1 22 M D0 2 B AT BAS e e ARee
(g 5 W)E (X~ % HlEZEs] s A4 SRAe 4 ol
MD TZI;;erlto thf)e:etlluation 4 FotE. wE2E RIS WS T AE, 23
Density of the Number of crossings + Total length of the & 3@29] 7H?l@‘}|: Oﬂ L:-A] "—ET% ‘__",:oﬂ E ‘:o]%]'\—‘:‘ w.
E— - SR B A2 I AR, e A4 R
3ol = e RG] gt 7R A, HAt
ordsh el & Al AAR MFR IS o) warg Fokstel 2 wAERe] A9 ES PEs,
2Zko. rlo.o 1 - -
I Theel Table 84 2. )&% 34 ARY) W Table 951 o] WAME
A7t AEEer, 7 mddae] Ay g 7 ¥
[Table 8] Descriptive Statistics of Variables W gow Zo] nue 289,
Nen | S0 | Vi | Ve oleld A7ke shAEHA Thew} 2k WA, B gl
Gender 111 0.36 1 2 - - - _
X Q2 o] © 0] = 2} A o] 3lo
Age w0 | um | 1 = | 2-8-¢ HLMo] oJn|7} Ql=Ael thgh 124191 &<l
Education level 346 0.88 1 5 o] Mg x]ojo} 3t} o]& J1E 9] AExjo]Lo] ZFzt
Marital status 181 | o052 1 2 ol =AEE 2o = - =
= 7} =X A dolRE Ao
Housing tenure 1.49 0.80 1 4 4 - = 2ol 7} 9L ol e shobn A
House ownership 177 | o4l 1 2 o] gl 3l 270 ode] A4S A e HLMS
Developed area ratio 41.13 21.76 5.11 12041 COlEA] BAEER = o)1 0] Jo] 3] o
: . =% TR 9} T8A] ku kAl A EE S
Population density 71449 6674 14699 29178
Employment density 1992 | 15412 | 2081 | 61479 EQEA EAEA 7 AAHT] witolth ol& A% B
Job-housing balance 0.21 0.06 0.12 045 %1% Aog Bdlo E]rjl E—E‘ﬂ Rl od:qu }\_1‘_1:_ ndl= o]
Housing diversity !
indicator 0.16 006 006 044 %Tg: %93\1:]' O] _\]j_\%]lg] v‘i‘ﬁ 751}, 7H(31T‘::_79] Z]’% —} o]
Broloyment dvesty | o5 | g3 | oz | am 8ol BUR BAZEE FAR AHOR, BAME &
Residential mixed-use 360 079 103 513 /\C}o]%}yﬂ L]'%]:E]' j_;.\]% }6]"}!:9] ‘8‘9] U] ‘/I:‘i‘ii vt
accessibility : : : : 5L 2~ 0]d] o SRR o >~z o
o I A== 00082 o] A o
Housing accessibility 471 1.00 141 877 =T MM D%’ °© 0.000 1% T__roﬂ ‘1 Tr/]
Business use Lol 063 0 204 HEHAl Uit o] & Bl el AT HLM #
accessibility ' ' ' Aupdol oul 3 AEA A S dhH o). AZ=3)
Density of the parkinglot | 019 | 015 | 002 | 071 el o - A4 wr e moemEm me s
Accessibility to the bus | 20481 | 20 | 0 1528 T AATh TG HAES] AsA; o] &R o] EA] Xt
Accessibility to the metro 0.04 0.12 0 091 2pol7} itk AR GA] Beoldt 2= 9l9
N 2T =2 7 HUE T OMRA
Total road rat?o 12 6.09 3.22 2468 HAH tﬂ"‘Eoﬂ EH%L A 721]7,]-—?— ;H/H;].Di E]——O—
Local road ratio 6.11 349 0.31 13.65 i e I A ) R = E¥= onord =]
Gini's Centrality 0.54 0.12 0.28 0.83 1}_ {:_LE]— 7 ?l_)’t%gl 7(:}_6')_ rE @_/,17]_ _ﬂ,g] u] 3]_7.” L].%l—
Entrophy 0.71 0.11 045 091
Moran’s [ 011 | 020 | 024 | 0% o 1 AFE olF A= FAW BT 4F o]
MD 61| 2m |15 [ R qgee 2w Il o)F ol s pad
Density of the . = _
intersections 281 119 1 a _}I\‘E‘q %X'“7]' ;! 0] E—}\]Q] —‘__‘—‘_;-/\é_ﬂ]— L:—}\]?%EH ‘;7! %LZ_]':[L
Automobile choice 0.71 0.39 0 0.8 ZES o] &34 AEA) o] 8] AAE Ay EE A
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