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The Impact of BIT on Travel Mode Choice and Bus Satisfaction: The
Implications of Smart City Policy
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Abstract

This study aims to clarify the influence of Bus Information Terminal (BIT), which is one
of major smart city services, on travel mode choice and bus satisfaction. Seoul has adopted
the BIT and offered the real-time public transit service information over 10 years. Moreover,
Seoul plans to input additional investment. Behind the investment, however, there seems to
be a vague assumption that it would contribute to improve the quality of life and to realize
environmental sustainability by reducing auto dependency. The 10-year panel study results,
however, shows that the positive influences of BIT have weaken as time goes on although
BIT services significantly escalate the possibilities of mode choice of public transit. BIT services
are positively associated with public transit use, but they do not significantly affect the
general citizen's satisfaction of bus uses. BIT services significantly increased their satisfaction
before 2010, whereas those satisfactions did not last after 2011. Meanwhile senior citizens'
satisfaction has continued until now. The results raise the issues of the “appropriate
technology” and “digital divide” to the foreground. Since citizen demand in accordance with
technical developments changes very quickly, smart city policy has to respond their evolving
needs and circumstances. In order to reduce this information gap, moreover, it is necessary
to provide smart services and sophisticated smart design, especially considering the
information for the disadvantaged.
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Table 1. Establishment of Laws, Guidelines and
Plan related to  Smart  City
Transportation Sector

Laws, Guidelines &

Class Date Comprehensive Plan
taws | A1850" Hinciamey et T
Enforcement Aug, 9, K00 TS Cers Syetam
Efficiency Act
v [ Fooa? o e Copsfuction F1C

Enforcement Decree of Act on
the Construction, ETC, of
Ubiquitous Cities

Enforcement|Sep. 29,
Decree 2008

Dec.10, |National Transport System

Laws 2009 |Efficiency Act
Enforcement Decree of the
Enfg(recce;;neent Ja2no1(())7, National Transport System
Efficiency Act
Enforcement Rules of the
EnfoRrSIe;rEent Ja2n01.(2)9, National Transport System
Efficiency Act
Guidelines |un: 27, |Ubiquitous City Planning

2013 |Guidelines

P Jun. 27, |Ubiquitous City Construction
Guidelines | ™5513" |Business Guidelines

Jun. 27, |Ubiquitous City Infrastructure

Guidelines 2013 |Management Guidelines
P Jun. 27, |Ubiquitous Urban Technology
Guidelines | 75613 |Guidelines
Plan | OCt 04,|The 2 Ubiquitous City
2013 |Comprehensive Plan
Mar. |Act on the Construction,
Laws 21, |(Industry Promotion ETC, of
2017 |Smart Cities

Enforcement Decree of Act on
the Construction, Industry
Promotion ETC, of Smart Cities

Enforcement|Sep. 19,
Decree 2017
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Bus Management System Bus Information System
/ * Real-time Bus Information \

*Research Institute

 Info. of Estimated Time of Bus Arrival

* Info. of the Last Bus

* Info. of Expected Time to Next Bus Stop
* Possible Modal Change Info.

Real-time Data

» Real-time Bus Service Info.

Real-time Bus Info.

W& &2 )

Bus Company
* Location of Previous & Next Bus

* Real-time Traffic Congestion Leve/
* Information of Traffic Accident

Bus Information
\':rminal

Source: ROTIS, 2013. The Status and Issues of Bus Information System.

Figure 1. The Role of Bus Information Terminal (BIT).
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Figure 2. The Installed Locations of BIT from 2006 to 2015.
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Table 2. Previous Studies of the Influences of BIT on Travel Behavior

Positive Reduced Increased Increased Reduced
Previous Studies Psychologic | Perceived Willingness- | Ridership Travel Time

al Elements | Wait Time to-Pay
T
Smith et al.(1994) -Positive -Reduced ‘Increased -Reduced
Abdel-Aty8Jovanis(1995) ‘Increased
Nijkamp et al.(1996) -Positive -Reduced -Reduced
Sekara&Karlsson(1997) -Positive
Infopolis2(1998) -Positive -Reduced ‘Increased -Reduced
Peng & Huang (2000) ‘Increased
Abdel-Aty (2001) ‘Increased
Intermobil(2002) ‘Increased
Lehtonen&Kulmala(2002) ‘Increased -Reduced
GoTiC(2002) -Positive
Rolefson(2003) ‘Increased
|Science_AppIications ) N Not
(%%ran)atlonal Corporation -Positive Significant
Schweiger(2003) -Positive -Reduced ‘Increased ‘Not Sig. -Reduced
Dziekan(2004) ‘Not Sig.
Dziekan&Sedin(2005) ‘Not Sig.
Cham (2006) ‘Increased
Chorus et al.(2006) ‘Not Sig.
Dziekan&Vermeulen(2006) -Reduced ‘Not Sig.
Dziekan et al. (2006) -Positive
Body (2007) ‘Increased
Dziekan&Kottenhoff(2007) -Reduced -Reduced
Holdsworth et al.(2007) ‘Not Sig.
Zhang et al.(2008) ‘Not Sig.
Ferris et al.(2010) -Positive
Watkins et al.(2011) -Reduced ‘Not Sig.
Alves et al.(2012) ‘Increased
Tang&Thakuriah(2012) ‘Increased
Rahman et al.(2013) ‘Increased
Vonderschmitt(2014) ‘Increased
Brakewood et al.(2014) -Reduced
Brakewood et al.(2015) ‘Increased
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Table 3. Summary Statistics from 2005 to 2015

Edu. Level 2

; 0.36 0.35 | 0.36 | 0.36
Variable Mean | ‘05 10 15 (EI:ghLSchIo:I)
- n u. Leve
e e deraction 346 | 325 | 346 | 375 (Léniv. Gralduation) 043 | 033 | 048 | 0.4
Subway Satisfaction Edu. Level 4.
(leertyScaIe) 363 | 351|370 | 379  (high than Master) 0.02 | 0.03 | 0.00 | 0.38
Travel Mode: the
Ratio of public 0.56 | 0.55 | 0.58 | 0.59
Transit Choice - _
UL L L NA@IB Aol Frs Fe W g
?f;\i/%lol\f/lggénglﬁgice 020 | 017 | 021 | 020 (intraclass correlation)® merat 4= =t A<
Travel Mode: the 2 Eilent el Biiel § 5 X9t &
Ratio of Bus Choice | 041 | 0.38 | 044 | 045 B ;E _* e
Travel Mode: the /\\_H:” 9] H]EE %]— ]BE _/IE O]E]' E‘ Oq'?'oﬂk‘] XH
Ratio of Subway ¢, | 035 | 034 033032 _ "0 T Lo
Travel Mode: the — Tom o003 [ os st 22 Qo|giHrandom effect)o] 7|QI-E
Ratio of Bike Choice : : : : HAHS Ux] ge pgoz Snijders & Bosker
Travel Mode: Walk 0.17 | 0.20 | 0.16 | 0.11
# of BIT Installation | 0-24 | 0.00 | 0.84 | 048 o] [E BAZIO sF A = =2
(Dong Level) Ava. -’] \__7:]' Ry -—i E‘H ﬂoE e A/U:]- E =
Cumulative # o 092 | 000 | 149 | 838 —’F—%g Aleet 3 (empty model)oi S lsly
0I7} BEAM|E0] OF 149 017} BArS
(Dong level) Avg. QF 054, A7t BArke oF 0.09)E LIERSTE &,
g)l(.ltl':r:.lglaot:le BRT 0.38 0.21 0.44 0.59 Z;jﬂ] ET—)_:]Q] ‘E‘{ﬂ— % Q_']: 14%7]_ 7;]0:]7}_ i]‘o]oﬂ 9]
Avg. Age 43 42 43 45 3 AoR [4F 1y BAo] WesHE= AL |
Professional Job 008 | 009 | 007 | 009 _
Ratio b - : F7 Zolr) JojAEAY 2RE 0.086004 TES
Office Job Ratio 019 | 0.15 | 0.21 | 042
HAS doje pav= Jo| &
Service worker 011 | 011 | 011 | 0.17 PTS SISl 0067] selof Sl ¢
Ratio b : : - 3 K|OIHE0] ]Oﬂt‘/\ S 0] Aow =FEr}
Student Ratio 0.13 0.12 | 0.13 | 0.00 =
Zoning (Residential) 0.57 | 0.57 | 0.57 | 0.58 IR AFAY o] HAGHRNZIH
g ercial) 004 | 004 | 004 | 004 ARIEO = H @Eiﬂ s EAEC
Zoning (Green) 039 [ 039 [039[037 2 RO HAE SHFTtoZ Mg &0
Pop. Density 0.04 | 004 | 004 | 003 == Ao 1_ =E
= Z LJERH o= Ay L}o], &
Menthy Incore Level T Z WsSE A9 5 i =82 Exsh A
(less than 1 million 0.04 | 0.06 | 0.02 | 0.04 o _
won) o 54g SAIS sAgMoIt). A7 BITgh
o o eiony | 011 | 018 | 007 | 018 S AAESP] Y5 (FAHGH SUTH Saso] &
Y- Ingome.bevel 3| 019 | 028 | 016 | 026 Al W59 A Tl WRES MG A8 2Y
a1 = Efmazs Az p5S;
?él._lnz:orrr?itﬁicl;ﬁvsvloﬁ) 026 | 025 | 027 | 00a 2 ST SAHSFE EO| BITZF ARIE7] AJAISH
M. ncome Level 5 | o | 0 | 02 | 015 20061(20050fi= ARIth4= 0DFE] 20157
4-5 million won) : . : ) IOL _|_7<‘1E] BIT /\E ] _ﬂ]’% UHE Z}Z} Eq@_
M. Income Level 6 022 1012 | 026 | 0.14
(more than 5 m wor) | 022 | 012 | 026 | O gy ogipiag xjofst mE A9 EAoR $9
Edu. Level 1 017 | 016 | 016 | 002 = . .
(Middle School) : : : 02 31 ggks RO 1 AL 2006 0.0110]
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Table 4. The Influence of BIT on the Choice of Bus as Travel Mode (2005-2015).
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QAL 200H7F 7¥e O] HAE Ol&shs ZIe=
LIEHtom, 30-40ti=  Setdas HA0IEEO

Variable Model 1 Model 2
Coef. t-value Coef. t-value
Fixed Effects
Intercept -0.403 -322 xxx -0.348 -2.61  xxx
<Remove Year Dummies>

Sex -0.503 -60.16  *** -0.503 -60.16  ***
Age (10s) -0.091 -3.85  xxx -0.090 -3.83  xxx
Age (20s) 0.605 4252 0.605 42.54  xxx
Age (40s) -0.287 -24.21 -0.287 -24.19 A
Age (older than 50) -0.344 -26.53  *** -0.344 -26.52  ***
Income Level 1 0.006 0.18 0.006 0.17
Income Level 2 0.090 54 ** 0.089 5.37 ***
Income Level 4 -0.105 -8.59  xx=* -0.106 -8.62  xxx
Income Level 5 -0.079 -6.04  xx=* -0.080 -6.07 ***
Income Level 6 -0.195 -14.84  *** -0.195 -14.87  **=
Edu. Level 1 -0.337 -22.01 A -0.337 -22.01 A=
Edu. Level 3 -0.036 -3.66 *** -0.036 -3.68  *xx
Edu. Level 4 -0.236 -7.83  xxx -0.235 -7.80 xxx
Worker (status) -0.117 =173 0% -0.113 -1.67 *
Professional Job -0.351 -24.23 A -0.351 -24.26  ***
Service Worker -0.071 -6.12  *** -0.072 -6.15  ***
Student 0.311 446 0.314 451
Trend 0.060 803 x*=* 0.046 339 xx
Gasoline Price 0.040 0.43 0.040 0.44
Pop. Density 0.320 0.09 0.751 0.22
Road Density 0.139 178 * 0.135 173 *
Zoning (Residential) 0.197 1.56 0.158 1.20
Zoning (Commercial) -0.189 -0.73 -0.270 -1.01
Bus Rapid Rail 0.010 274  *** 0.008 206 **
BIT 0.003 227 **
Random Effects: dong Variance Component (V.C.) V. C
Level-2 Intercept 0.070 10.03  *** 0.069 10.01  ***
Model Fit
BIC 314,562 312,315
-2LL 313,711 311,471
Pseudo R-sq 49.73% 50.26%

Note: * p-value<0.1, ** p-value<0.05, *** p-value<0.01. Intraclass Correlation Coefficient (ICC)=.138 (empty model). Values
based on SAS PROC GLIMMIX. Estimation Method: Laplace.
Reference Group: Age (30s), Income Level (level 3), Education Level (level 2), Job (Not in categories of Professional

Job, Service Worker, Student).
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Table 5. The Influence of BIT on Bus Satisfaction as Travel Mode (2005-2015).
Variable Model 1 (empty model) Model 2 Model 3
Coef. t-value Coef. t-value Coef. t-value
Fixed Effects
Intercept5 -4.245  -10343 x* -3.735 -19.94  *xx -3.663 -1840 ***
Intercept4 -2.219 -63.77 -1.708 -9.18  *** -1.636 -8.27
Intercept3 -0.079 -233 0.436 234 ** 0.508 2.57 **
Intercept2 2.667 7555  *** 3.185 1710  *** 3.257 1644 ***
<All Indep. variables of Model 2 & 3 are same with Model 1 & 2 in Table 4,
but this table does not show non-significant variables & year dummies>
Age (20s) 0.195 5.69 **x 0.195 5.70 ***
Age (40s) 0.220 5.93 0.220 5.92 ***
Age (older than 50) 0.395 9.69 *** 0.395 9.69 **
Income Level 5 0.072 395 = 0.073 3.98
Income Level 6 0.093 506 *** 0.094 511 ***
Professional Job -0.221 -9.85  ** -0.221 -9.86 ***
Service Job -0.046 -2.72 M -0.046 -2.75
Trend 0.097 850 *** 0.121 5.92 ***
BRT 0.014 241 ** 0.017 2.79 **
BIT 0.005 1.45
Random FEifects: dong V. C. V. C. V. C.
Level-2 Intercept 0.277 11.63  *** 0.161 0.02 *** 0.159 10.09 ***
Model Fit
BIC 1,148,886 802,661 796,928
-2LL 1,1 47,233 801,560 795,835
Pseudo R-sq 58.65% 59.31%
Note: * p-value<0.1, ** p-value<0.05, *** ﬁ -value<0.01. Intraclass Correlation Coefficient (ICC) .186 (Model 1). Values based
on SAS PROC GLIMMIX. Estimation Method: Laplace. Ref. Group is same with Table 4
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Table 6. The Influence of BIT on Bus Satisfaction with Interaction Terms (2005-2015).
Variable Model 4 Model 5 Model 6
Coef. t-value Coef. t-value Coef. t-value
Fixed Effects

<All indep. variables are same with Model 3 in Table3 5 except for interaction terms.
This table shows only the variables related to interaction terms.>

Age10 (10s) -0029 -097 -0.015 -0.50 -0.034 -0.74
Age20 (20s) 0.072 3.87 xx* 0.175 552  *** 0.192 560 ***
Age30 (40s) 0.072 410 *** 0.202 580 *** 0.227 6.07 ***
Age50 (ot 50) 0.145 748 *** 0.388 9.86 *** 0.423 9.82 ***
L Agel10xBIT 0.045 0.97

L Age20xBIT 0.157 421 =

L Aged0xBIT 0.188 456 ***

L Age50xBIT 0.309 6.94 ***

Income Levell -0.013 -0.28 0.040 0.52 -0.005 -0.10
Income Level2 -0.026 -1.11 -0.028 -0.75 -0.026 -1.11
Income Level3 0.022 1.31 0.109 3.35 wx* 0.024 143
Income Level5 0.070 3.86 *** 0.201 509 *** 0.072 397 ***
Income Level6 0.093 507 *** 0.140 3.54  rx* 0.094 5,09 ***
L Income1xBIT 0.164 144

L Income2xBIT 0.117 1.09

L Income4xBIT 0.071 169 *

L Income5xBIT 0.070 2.05 **

L Income6xBIT 0.028 1.61

Edu. Levell -0.037 -166 * -0012 -0.54 -0.017 -0.37

Edu. Level2 -0026 -186 * -0.021 -1.55 -0.019 -0.70

Edu. Level4 -0.066 -1.41 -0.065 -1.38 -0.087 -1.18

L Edu1xBIT 0.005 0.45

L Edu2xBIT 0.004 042

L Edu4xBIT 0.041 0.44

BRT 0.017 -2.78 *** 0.017 -2.78  *** 0.017 278 ***
BIT 0.005 -1.39 -0.005 1.37 0.005 140
Random Effects: dong V. C. V. C. V. C.

Level-2 Intercept 0126  11.53 *** 0125 1149 *** 0.124 11.52 ***
Model Fit

BIC 779,655 785,403 791,202
-2LL 778,566 784,306 790,106

Pseudo R-sq 60.98% 60.44% 59.87%

Note: * p-value<0.1, ** p-value<0.05, *** p-value<0.01. Ref. Group are same with Model 3 in Table 5.

98 I TREAZ, Hs533 1= (2018)

Al



g\l

F2 OF 00222 [OlE 5%0IA SA
ISt AE SIE &= AL

NIEZES] Hgit s 22 Zog2 FHE
ANEE Hgo] E4skE 20104 ojfolls
HAFHOMHIYE Sal T&AREE gelgos
A 1 S8% =RE UhH, ANEEO] HgE o

IT AN
Dol RIS HEuSERE HAEFA0)

o

o

A SlSIErE F2 ANEES Eo) $olF
oA HAEROTEYY HRTAV UEL

4 olojal ZoR FEw,
U DS BAS TR B, A, ggot
o

=1
U HaSAS 52 u85E0l We WEOME

o
o
&
>_]
19
0z
i
0b
R
P
b
A
&
=)
&
—3
19
0z
T

>
il

0x A

AgWar T2al WS BIT 4%
212t 5telo] 2AGIITT (& 6).
AgHsE thilo] ARG EAFORE F
W7t QIR £5E0] Ao
< BITZF ARIZL HQICHL H20]
S FX B} @8ld 4a55F0
tho] AL BITER7} BERo] 2
FE ZA0E LEROL BEEo] 0
IR 2 Aoz UKL T Lol= 10TH
Aelstal ozt Bess HAEEHHATHEY|

Ao mE WEETL SAXCE |OGHA AHA
ZIOF LIERITE

)
00

Bl

o

¥

HH
© 1o
ol

o
B
B(ly
X,
Ol
10
0% oM folr ol

-0
o =2
l{l?[{
0z =2
e
02

M
i)

it}

2
2

Sk

i
i
o

0
!
fromx e rjo

Pal)
rr|o
0L

Q,L'

i

olgt AEREA Ause FHEoR mie 2
. HA HAEFRA KSR
2 AAEN Qe HiAgHChIEEY 7L g2 58
SHIEZAAZAVERIR] HAEZ EQs

-
= HAgHO TR 7} AXIE 9 HAE

Journal of Korea Planning Association Vol.53 No.1 (2018)

Aejgl 2ig0] BAFORE fo5H 2 Zo& L
ERoLt 20068 &S =S|
2016E7HK] A4l gl HAolg WEES FP
114z fgEA dile BH SAROZE /95
271 miEolh  HHIY  QIEUIOISAENEAL
(2013-2015)0] WEH, OlsEQ WSFTIA
ANEEES S0 QIEL 0l8 HIg0] 3| Hit o
85% Fw0lal, ANEE Hg o|8sl] tEus
TRARES SRleh= HIgS 2013W 55.9%, 2014
H 586%, 20151 627%E A&EEOR Z7kshl
QACL olefsh SAle HHoHH ATETA] AJERZA]
HAFHOMHYO] 82 A Zof Fd+Q
of U Sthe WHAE "IQrt Qrh
HACRHE 7 HRE AlSshs HAle A
EZo| gutskE Sidjol= o ol HAsH 7=2
H7] ofgth shlf |EIFHEA AHIAE AlEEE
HJOPAHIA ML SAL HUHEY % 8k
HE71sol Esiss Egst ANERZ T
A= ATk AIZoIA W 7]EHSll 2E At
ELA] Ado] B3ap7[et ofglg 4= Atk ShAle
ol B AlEsk= AHIAE HEE = e /9
= Aol ETHE|ojof Sith SR 7oLt Al
I BESiA QURIES] 7IHE WPl Kehe
]

0o >

N

Tk Atk VL FARES) At 28h 4] S

L2 4
)

HEVIES HE610] 8RR SHIRPE A
werE 4 A HEAEE 5 e AnE 1
2]E(Smart Grid) 52 AOME H 12|=(Smart
Water Grid)= OFT 7HEEQ] HIM ATIE AH|
~olth, JBEQl ANERAIE ¢l A 7hest
7IE & 80| 52 AHIAE dhlEA W=t 4
A= FLAAL Hoto] FQsltt.

=4 SHOA &E7Is0] woletal SHohA,
gl FoME fEshl AUE =2 AHIAE
e = A=A IAOL) Eo] Mskl= E
= =

AlRIEY 22 509 AXES F

i

I 99



Ha

o] =WQRSI} OF 10098 =0 x|z Xjo|v}
QOLE IS SHIFEIL ARV AgEoz A
L) SR F2 7)e EAF0, AR R
g AHIAEOIR O, B AHIATE AIEEIA]

Tk AlRIO] g4 Fojolal Tsofd &= Qe A
ELA] F&0] sl

CH2Oos WECHK tiet Hielzt skt A

Al O
=3

HROZ AMEE OI8O K2 ASs, & A7
o] 23} 4 Lot ge gud A, wAEEe
WEHZ19] 882 71Ks 2= LERTE o2fst
A= HAERTHE|E Qlolal ANEE A0

2 HE AHIAE A7) Hbhs oA 2ARtE A
HIA0 8 tiee nESoAz FAlekskal HAag
HORHRHY|9] EE 7|8 AA shALY, ERloLt

Qe Qldl SEAHIAE Aldohs 5 Qo ®
£ AMHIAE ISl oith= ZoIth

2 A7 HAFEAIL">O] Tigh ARHEEEAIA]
de Sz 1 il tisl Z4sieLt ol
o Aik= HIY tiZuse] ARERA] Al A
gof| SFdERlE Z& Zolth WEA Wkl e
dHSWVI=0l B Agries ddehl, okt

O] 7Ithx] Hke EUEESI 11 Fol S A
HIAE FeAAOF Sitk= ZIoIth. Telal TRE
Althol] FH SRIE 2l | QI

2 AFolAe =830] W08 HEst s
OFIE FEERJAOLE AAFELA] AJHIAY] S70]
et £2SAZOL st wet Chksh FHok
APE Exig Zoltk 180] A= FEARNdigital
divide) & Z437] 9ot 173 s Ae
QBIT} ST ARFERA] A AukEol FHO}
REE gA olgstal A UAe HiHde &
AlE CIRRRI0] YRsHT

ATELRARE SR 3%
SR rieket o] BAR|LL
HO} Al o9t

st ARMEO

T o1z

i)
=

=]
ol i
-

Dl Aol
HRTREol

LA G

100 | "=EAZ, X533 13 (2018)

=

AZS E01A AAIERAY 2 &
of = O 710l tkd Zott,

_4

y.S[o)
=

B

QL

S|

[e)

o

IEES
References

. The Board of Audit and Inspection Act, 2015.
Report: ITS Construction and Operation Status,
Sejong.

. Ministry  of  Land, Infrastructure  and
Transportation, 2016. 7he Study of Introduce
National BIS and Integrated Service Plan,
Sejong.

. Ministry of Land, Infrastructure and
Transportation, 2016. Smart City.
http://www.molit.go.kr/7Tworks/content/sub_0501.
jsp.

. Kim, S. J, Hong, S. G, Cha, Y. S, & Kim, J. W,
2013. “An Empirical Study on the Factors to
Affect a BIS Use and Its Vitalization Plan :
Busan Metropolitan City”, Journal of the Korea
Society of IT Services, 12(1): 1-14.

. Kim, J. Y, Jo, C. H, Jang, S. J, Yun, E. J., 2016.
2015 Survey on the Mobile Internet Usage
Executive, Seoul: Korea Internet & Security
Agency.

. Seo, B. M, & Jo, J. S, 2012. “Seoul City Bus
Information System(BIS) Case Study: Analysis
of the Effect of User View’. Global
Management Research, 24(2): 29-52.

.Im J. M, Yoo, J. Y, Jang, S. ], Lee, J. H. Yoo, J.
M, 2014. 2013 Survey on the Mobile Internet
Usage Executive. Seoul: Korea Internet &
Security Agency.

. Im J. M, Yoo, J. Y, Jang, S. ], Lee, J. H. Yoo, J.
M, 2015. 2014 Survey on the Mobile Internet
Usage Executive, Seoul: Korea Internet &
Security Agency.

. Abdel-Aty, M.A, & Jovanis, P.P,
effect ITS

1995. The

of on transit ridership. ITS



HAFHOHNTHHT|@IT)7H ST

2
b=}
x
>
K=}
0

=]

EE0| 0| W& ADLEEA] ol

ol

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

QUARTERLY, 3(2): 21-25.

Abdel-Aty, M.A, 2001. “Using ordered probit
modeling to study the effect of ATIS on
transit ridership”, Transportation Research Part
C: Emerging Technologies, 9(4): 265-271.
Albino, V., Berardi, U, & Dangelico, RM,
2015. “Smart Cities: Definitions, Dimensions,
Performance, and Initiatives”, Journal of Urban
Technology, 22(1): 3-21.

Alexander, B., Ettema, D, & Dijst, M, 2010.
“Fragmentation of work activity as a
multi-dimensional construct and its association

with ICT, employment and sociodemographic

characteristics”, Journal ~ of  Transport
Geography, 18(1): 55-64.
Allwinkle, S, & Cruickshank, P, 2011.

“Creating Smart-er Cities: An  Overview’,
Journal of Urban Technology, 18(2): 1-16.
Balepur, P.N,, Varma, K\V., & Mokhtarian, P.L,
1998. “Transportation impacts of center-based
telecommuting: interim findings from the
neighborhood telecenters project”,
Transportation, 25(3): 287-306.

Camagni, R., Capello, R, & Nijkamp, P., 1998.

“Towards  sustainable  city  policy: an
economy -environment technology nexus’.
Ecological economics, 24(1): 103-118.

Campbell, S, 1996. “Green cities, growing

cities, just cities?: Urban planning and the

contradictions of sustainable development”,
Journal of the American Planning Association,
62(3): 296-312.

Caragliu, A., Del Bo, C., & Nijkamp, P., 2011.
“Smart cities in Europe’, Journal of urban
technology, 18(2): 65-82.

Caragliu, A, & Del Bo, C, 2012. “Smartness
and European urban performance: assessing
the local impacts of smart urban attributes”,
Innovation: The FEuropean Journal of Social
Science Research, 25(2): 97-113.
Choo, S, & Mokhtarian,

PL, 2007

Journal of Korea Planning Association Vol53 No.1 (2018) |

20.

21.

22.

23.

24.

25.

26.

21.

28.

“Telecommunications and travel demand and
supply: Aggregate structural equation models
for the US.” Transportation Research Part A:
Policy and Practice, 41(1): 4-18.

Chourabi, H., Nam, T., Walker, S, Gil-Garcia,
JR, Mellouli, S, Nahon, K, Pardo, TA, &
Scholl, HJ,, 2012. “Understanding smart cities:
An integrative framework System Science
(HICSS)”, Paper presented at 2012 45th Hawaii
International Conference on System Sciences,
Hawaii: University of Hawaii at Monoa.

DBIS,, 2013. Smart Cities: PBackground paper.
(BIS-13-1209). London.

Giddings, B, Hopwood, B, & O'brien, G., 2002.
“Environment, economy and society: fitting
them together into sustainable development”,
Sustainable development, 10(4): 187-196.
Krizek, KJ.,, Li, Y., & Handy, SL., 2005. “ICT
as a substitute for non-work travel: a direct
examination”, Paper presented at TRB 2005
Annual Meeting, ZHER9E: AR EAH,
Henderson, DK, & Mokhtarian, P.L., 1996.
“Impacts of center-based telecommuting on
travel and emissions: analysis of the Puget
Sound Demonstration Project”, 7Zransportation
Research Part D: Transport and Environment,
1(1): 29-45.
Hjorthol, R.J., 2002.
daily travel and use of the home computer’.

“The relation between

Transportation Research Fart A: Policy and
Practice, 36(5): 437-452.

Hollands, R.G., 2008. “Will the real smart city
please stand up?”, City; 12(3): 303-320.

Hong, J., & Thakuriah, P., 2015. “Relationship
Between Motorized Travel and Time Spent
Non-Work An
Examination of Location Impact’, International

Online for Purposes:
Journal of Sustainable Transportation. 10(7):
617-626.

Mokhtarian, P., 2009. “If telecommunication is

such a good substitute for travel, why does

101



8
congestion  continue to  get  worse?”, Smart City Research”, Technology Innovation
Transportation Letters, 1(1): 1-17. Management Review, 6(12):38-48.

29. Mokhtarian, P. L, 1990. “A typology of 38. Papa, R, Gargiulo, C, & Galderisi, A, 2013.
relationships between telecommunications and “Towards an urban planners’ perspective on
transportation”, 7ransportation Research Part smart city’, 7eMA Journal of Land Use,
A General 24(3): 231-242. Mobility and Environment, 6(1): 5-17.

30. Mokhtarian, P. L., 1998. “A Synthetic Approach ~ 39. Salomon, I, 1985. “Telecommunications and
to Estimating the Impacts of Telecommuting travel: substitution or modified mobility?”,
on Travel”, Urban Studies, 35(2): 215-241. Journal of transport economics and policy;, 19:

31. Mokhtarian, P.L., 2000. Telecommunications 219-235.
and travel. Transportation in the new  40. Salomon, I, 1986. “Telecommunications and
millennium, Transportation Research Board, travel relationships: a review”, Transportation
Washington, DC. Research Part A: General, 20(3): 223-238.

32. Mokhtarian, P.L, 2004. “A conceptual analysis  41. Selvanathan, EA, & Selvanathan, S, 1994.
of the transportation impacts of B2C “The demand for transport and communication
e-commerce’, Transportation, 31(3): 257-284. in the United Kingdom and Australia’,

33. Nam, T.,, & Pardo, T.A, 2011. “Conceptualizing Transportation Research Part B:
smart city with dimensions of technology, Methodological, 28(1): 1-9.
people, and institutions”, Proceedings of the  42. Srinivasan, K, & Reddy Athuru, S, 2004.
12th Annual International Digital Government “Modeling  interaction  between  internet
Research  Conference: Digital ~Government communication and travel activities: Evidence
Innovation in Challenging Times, New York. from Bay Area, California, Travel Survey

34. Navigant Research., 2014. “Investment in 2000", Transportation Research Record 1894:
Smart City Technologies is Expected to 230-240.

Exceed $174 Billion from 2014 to 2023", 43. Tonn, BE., & Hemrick, A, 2004. “Impacts of
Retrieved on Oct. 15, 2014. Accessed on May the use of e-mail and the Internet on
16, 2016. personal trip-making behavior”, Social Science

3b. Sinkiene, 1, Grumadaite, K, & Computer Review, 22(2): 270-280.
Liugailaite-Radzvickiene, L., 2014. “Diversity of  44. Valocchi, F.M, 2013, April 24. “The Urban
theoretical approaches to the concept of smart Data Revolution: How Cities Can Use
city”, Proceedings of the 8th International Analytics To Do More With Less”, Fobes,
Scientific Conference “Business and https://www.forbes.com/sites/energysource/201
Management”,  Lithuania: Vilnius Gediminas 3/04/24/the-urban-data-revolution -how-cities
Technical University. -can-use-analytics-to-do-more-with-less/#4b

36. Monfaredzadeh, T. & Krueger, R, 2015. 9decaelcT9
“Investigating social factors of sustainability in ~ 45. Van Wee, G., Chorus, C., & Geurs, K, 2013.
a smart city’, Procedia Engineering 118: “ICT, travel behavior and accessibility: A
1112-1118. review of literature, a conceptual model and a

37. Ojasalo, J., & Téahtinen, L., 2016. “Integrating research agenda’, Journal of Transport and
Open Innovation Platforms in Public Sector Land Use, 6(3): 1-16.

Decision Making: Empirical Results from  46. Vilhelmson, B. 1999. “Daily mobility and the

102 |

T2EAZ, H53H 1= (2018)



HAY A AR (BIS)O] SHAEH O]

|

(]

gk ADEEA HHo| 3o

47.

48.

use of time for different activities”, 7he case
of Sweden. GeoJournal, 48(3): 177-185.

Wang, D, & Law, F.Y.T, 2007. “Impacts of
Information and Communication Technologies
acm
structural equations analysis’,
34(4): 513-5217.

Wang, J. Y, & Wu, T. L, 2015. “Effects of
real-time transit information services on the

on time use and travel behavior: a
Transportation,

patronage behavior of passengers’, Journal of
the Chinese Institute of FEngineers, 38(8):
1010-1019.

Journal of Korea Planning Association Vol53 No.1 (2018) |

49.

50.

51.

F., Shen,
“Examination  of

Zhang, Q., Clifton,

traveler

KJ., 2008.
responses 1o
real-time information about bus arrivals using

panel data”, Transportation Research Record,
2082: 107 -115.
Zhu, P, 2013. “Telecommuting, household

commute and location choice”, Urban Studies,
50(12): 2441-2459.

Zito, P, & Salvo, G, 2012. “Latent class
approach to estimate the willingness to pay
for transit user information”, Journal of

Transportation Technologies, 2(3): 193-203.

Date Received 2017-09-24
Reviewed(1%) 2017-11-19
Date Revised 2017-11-22
Reviewed(2"") 2017-12-06
Date Accepted 2017-12-06
Final Received 2018-01-22

103



	버스정보안내단말기(BIT)가 통행수단선택 및 버스이용만족도에 미친 영향
	Abstract
	Ⅰ. 연구의 배경 및 목적
	Ⅱ. 스마트도시, 정보통신기술 및 통행행태
	Ⅲ. 대중교통부문의 스마트도시 정책
	Ⅳ. 실증분석
	Ⅴ. 결론
	인용문헌 References


