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Focusing on Contingent Valuation Method by an User’s Satisfaction Survey
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ABSTRACT

Bus stop improvement conveys users their usability. It is essential that transportation jurisdictions
should identify quantitative effects of a bus stop improvement to invest effectively and expand
consistently. Nevertheless, there is currently no research to estimate the quantitative effect on bus
stops improvement. In this study, the willingness to pay and the benefit-cost ratio for the bus stops
improvement were estimated through a contingent valuation method based on user satisfaction. It was
found that the bus stop improvement located in urban areas can achieve high-cost benefits, and it
in suburban areas has a great impact on improving the quality of life of local residents. The results
(© 2024. The Korea Institute of ~ Of this study will be used as a basis for expanding the bus stop facility improvement project.
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<Table 1> Bus stop sties on the improvement project (2023.10)

Station(city) Period Improvements Status

Osong-station 211 ~ 219 Sidewalks and platform maintenance Done

(Cheongju)
Siheung-tollgate 205 ~ 227 Platform maintenance Done
(Siheung)
Seongnam city hall 201 ~ 223 Change in the pl?tform ‘structure and Done
(Seongnam) shelter installation
Pangyo-station 21.1 ~ 225 Sidewalks maintenance and shelter installation Done
(Seongnam)

Sad?;leg(—;tlz;tlon 20.12 ~ 232 Canopy and BIT installation, and sidewalk pavement Done
Dan%;?:;—jlt; tion 20.12 ~ 232 Canopy and BIT installation, and sidewalk pavement Done
Gangbyun-station . s . . .

(Seoul) 20.12 ~ "232 Canopy and BIT installation, and sidewalk pavement Done

Seoul-station . s . . .

(Seoul) 20.12 ~ 232 Canopy and BIT installation, and sidewalk pavement Done
Gang(r;ir(r)ll—;;anon 20.12 ~ ’23.6 Canopy and BIT installation, and sidewalk pavement Done
Hong1k(slir(1)11:/1.)—stat1on 20.12 ~ ’233 Canopy and BIT installation, and sidewalk pavement Done
Hapjﬁzngl-j;anon 20.12 ~ °23.2 Canopy and BIT installation, and sidewalk pavement Done
Changwon center-station 20.7 ~ 239 Separating entrance pathway of each bus line Ongoin,

(Changwon) - - P: 2 p: y us going
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Station(city) Period Improvements Status
Dan%;j;j; tion 20.1 ~ Bus bay and sidewalks installation Ongoing
Shmno(nshe};lllﬁ)—stanon 22.1 ~ Canopy and BIT installation, and sidewalk pavement Ongoing
Yanféa;-zgl tion 22.1 ~ Canopy and BIT installation, and sidewalk pavement Ongoing

In front of Myeongdong . . . . . .
Kookmin bank (Seoul) 22.1 Canopy and BIT installation, and sidewalk pavement Ongoing
Yangjae g;zsll)l s forest 22.1 ~ Canopy and BIT installation, and sidewalk pavement Ongoing
Dobor(lﬁzzrllli;tauon 221 ~ Canopy and BIT installation, and sidewalk pavement Ongoing

Shinbok rotary . . .
(Ulsan) 22.1 Platform maintenance Ongoing
Gonguptop. rotary 221 ~ Platform maintenance Ongoin,
(Ulsan) . going

o
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Step 01. Designing . || L ___ Step04.DerivingB/C
survey Step 02. Conducting survey Step 03. Estimating WTP mean ratio

+ Selecting target Before After Survey result + Develop benefit and

cost measure indicators

+ Defining monetary value @ N n n . 5
« Choosing method —T= |
| 1. Estimating benefits by

+ Cutting payment range If the bus stop where e
£val you are using improves I:m willing each bus stop
ofvalue as follows, how much ddc‘rfpay IaI:UO - .
« Selecting variables you can pay for g I‘f':r? Logit model improvement
addiiooalbusimg ) 2. Estimating costs by
WTP mean of bus stop A = each bus stop
Satisfaction 200 won improvement
economic
WTP mean of bus stopB = 3.Calculating B/C by
. Gender : ?eaf'“"m 150 won each bus stop
+ Resting
+ Age facility WTP mean of bus stopC = improvement
’ :.anng + Walking 130 won l
icense
- Owningacar :rafem_ WTP mean of bus stop D = B/Cratio of bus stop A =1.13
+ lllumination . -
ornot . 190 won B/C ratio of bus stop B =0.85
+ Job Hacility B/Cratio of bus stop C = 0.90

B/C ratio of bus stop D = 1.06

<Fig. 1> Overall research procedure

Vol.23 No.2 (2024. 4) The Journal of The Korea Institute of Intelligent Transport Systems 93



)
z

[
MO
A

AL &

2023 3€ 7|Fo® MAARA A Aol SEE 87 BRHEES, A
o, AHFY, Y, SHATFY ol &A= AU AErde AA
28 g7oA F7t2 A= &7t e %Qﬂgi A ASA T A oA G5
Dichotomous Choice, DC)< A4 3th FEHHE A2 Ny AEH
o] Eth= AAlo]l TAPTh(Lee et al, 2016) B ﬂ%oﬂﬁ% AEAE 2B

off rjz
re
oy
o o
i
> o
2
ox
N,
=0}
N rlo

ot o &

oot
P

el
El

e
z
X

=

rE X

oo 2

Og(:",
rx A
© e

N

o oL
2 Ho 5
krl
ol
/EE:,

2
ofo
o
ol
o
i
ox

o o
EEEY
o M =
@
moﬁt’

L
o
R
A
2
2o
e
r-m
\:m
o
2
oﬁ
T
[ oo

o\ o
b
ol
ins3
ofN
i
N
Al
it
|
SopE T
OFH

ﬁlﬁ £E é 1]1@} —’F A olFAARLE S A=

)
R
X
Z ol
% Ae

= o]-

2
)
oF ¥

IIEE. i)

2
>

H
2
rlo
1:1]0
p-)
rni
flo

< ol AAREHAJT AA, AE AN FArf 2 FAFH S WAE] A
3 AAA 2AHE Tl A Astanh H AA JAdo] o] Folzl AR RA o] Adol de o
A gl A 308 NEE HAEXALE Sl AEAYol tigh oHxALE 383 F, F 3
H2 ol of3) 1589} 85895 ol 2AMEL A9 THKim et al,, 2012). =4, Alberini(1995)<]
g A B S F8381Y AEYAIY FHEZ 20%, 40%, 60%, 80%° NFehHs FHES AAFHL
A%t o] TAldlA 100, 2009, 3009, 400¥2] AAFHo] =&AL A, H2aF9] 714 =
TS W, 50 o &% a7 Aol o] fAEE & FFES e Z0E AL, 509-S A4
sHo 2 F7ISHAH 1509, 250 52 AAFHE HE HAHAA o] gae] FRE FIE F 7] w2
ALtk E=3h 508 @99 AAFTY Frhe o] 8ar AEGAg o] HfFAHEE A4S BAT AR
Attt HEFHOE, 509, 100, 2009, 3009, 4000 AAFHoR HAE AT
27 A A A AEE JHA] FAS AT AEYAY AR 2 A A VA dEoE &
"ok A A, BAEES A MEFdE AN AR d3Ae AFA §9, A9, 9, W8 By
o5, ZpAF B o, 9 HeAs, A, AR HE R 55 9t 7 HA, ¥ Kl

Abdell Tk A &of Ak 2ANME ARG A e 7 BEos Tt 74 o] 827t A A

ad

Al

>
o 1=

8

T

to Az

]

:lmE

[~ m
o

< 53 HAAZRFA Az AAEHNE W o AT 5| FUMHES FEE 97t Jd=EAE RS
ok A A, 7H*d% H2AHFA ol & TER ZAbl A A7 Aukd o]& o7, 7| g3t UEE, 29
2T MET R BET 5 AR 1SS gig AES 3% ST 2AF 32 <Table 2>9}
zo

™, 73 ?4715 A= Pz HA I

<Table 2> User satisfaction survey questions

Sequence Item Question
S1 Overall user satisfaction Overall satisfaction with the bus stop infrastructure
S2 Waiting space satisfaction Satisfaction with the waiting space
S3 IMumination satisfaction Satisfaction with the lighting illumination in nighttime bus stops
S4 Cleanliness satisfaction Satisfaction with the overall cleanliness of the bus stops
S5 Walkway status satisfaction Satisfaction with the overall walkway condition of the bus stops
S6 Resting facility satisfaction Satisfaction with the resting facilities such as benches at bus stops
7 Environmental facility satisfaction Satisfaction with the environmental facilities
such as trash cans at bus stops
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Sequence Item Question

S8 Walkway height satisfaction Satisfaction with the walkway height when boarding the bus

S9 Bus information S}"stem satisfaction Satisfaction with voice information service at bus stops
(Hearing)

S10 Bus mformanon.s.ystem satisfaction Satisfaction with the bus information service at bus stops
(Vision)

si1 Rail fo bus ferring satisfaction Satisfaction with transferring dlstancF and time from nearby station to the

corresponding bus stop
S12 Bus to bus transferring satisfaction | Satisfaction with transferring with buses at the corresponding bus stop
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<Fig. 2> Descriptive statistics of information for survey respondents
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<Fig. 3> Descriptive statistics of satisfaction score for survey respondents
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<Fig. 4> The result of the Importance-Performance Analysis (IPA)
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Interceptdk, B AATY W5 AL, v AEY A, 6 9499 AFie Jebdoh

WTP, = L[4 e 0T PSEXTIGES ] e )
B

ARAE A BoAt A o] AR B2 A= <Table 3>, <Table 4>, <Table 5>9} 2t} <Table 3>& 4]
AFA o] 8al, 259 AR o] 84, ATIUAR AFA ol &4 AEAN 4 2¥& Yehd Zolth
AA AR A, J49] AEgFFAo] o, A BAA AEogFFHo] & ZO0E e
o} 3 A0 HS5E ABFFdo] woH, AR e MitE WNEET E5FE AEYTT
Ho] =t 259 ARAY AF, AFWt EETE, A5 RSFE ABFFHo] E=UTh ATIY
& AFAY A, A BfgAte A EoFgFdo] wokon, ARl A& gFHo] wybe}h i H{FA
of gk MukA o] gx MEETF EETE ABFFHo] EUTH

<Table 3> The selected Logit model for Total, Osong, and Siheung

Total Osong station Siheoung tollgate
Coef. Z-value P-value Coef. Z-value P-value Coef. Z-value P-value
Intercept 1.362" 2.823 0.005 -1.173 -1.528 0.126 2.206 1223 0.221
Money 0012™ | -18.467 0.000 0011 -1.650 0.000 0017 -5.893 0.000

Variables

Gender - - - - - - - - -
Age 0.134- 1.755 0.079 2.194™ 3.747 0.000 - - -
License | -0.656™" -3.828 0.000 - - - - - -
Car - - - - - - -1.252" 2.152 0.031
Income 0.198™ 2.866 0.004 -1.288™ 2918 0.004 - - -
Job - - - - - - 0.648™ 2.984 0.003
Visit - - - - - - - - -
S1 0.246™ 3.670 0.002 - - - 0.580™ 2.670 0.008
) - - - - - - - - -
S3 - - - - - - - - -
S4 - - - - - - - - -
S5 - - - - - - - - -
S6 - - - - - - - - -
S7 - - - - - - - - -
S8 - - - - - - - - -
S9 - - - - - - - - -
S10 - - - - - - - - -
S11 - - - - - - - - -
S12 - - - - - - - - -

<Table 4>= A A7 o184, Bud B74 o84, A AFA ol &Ake] A=A 4 =
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<Table 5> The selected Logit model for Sadang, Hapjeong, and Hongik University

) Sadang station Hapjeong station Hongik university station
Variables Coef. Z-value P-value Coef. Z-value P-value Coef. Z-value P-value
Intercept | -8.664" 2912 0.004 2.947- -1.647 0.100 -1.711 -0.952 0.341
Money | -0.016™ -6.043 0.000 -0.013™ -5.887 0.000 0.015™ -6.304 0.000
Gender - - - -1.637" 2.959 0.003 0.969- 1.959 0.050

Age - - - 0.397- 1.780 0.075 - - -
License - - - - - - -0.890- -1.755 0.079

Car 4.579™ 3732 0.000 - - - - - -
Income 1.408"™" 3741 0.000 - - - - - -

Job 0.699™ 2.747 0.006 -0.542" 2677 0.007 - - -

Visit 0.797" -2.814 0.005 - - - - - -

S1 - - - - - - - - -

S2 0.538" 2.860 0.004 0.368- 1.782 0.075 - - -

S3 - - - - - - - - -

S4 - - - - - - - - -

S5 - - - - - - - - -

S6 - - - 1.245™ 3371 0.001 0.391 1.836 0.066

S7 - - - - - - - - -

S8 - - - - - - - - -

S9 - - - - - - - - -

S10 - - - - - - - - -

S11 - - - - - - - - -

S12 - - - - - - 0.537%* 2.940 0.003

B AFoAE ARAER 259 o] &4 AEAY 34 B S Aol tidste] AFAE A B ALY
< EZ3I9T <Table 6> 7 AFAE o] &4 Ht AEYAY FAZES YeR Zlolth 7 o] §At&
FAu s SSAA ARGl Aol O U W& JAEZEE o] 8T F YU, B O E 178U A

<Table 6> The results of the user's WTP for each bus stop

Bus stop WTP mean

Total average 228
Osong station 202
Siheung tollgate 295
Seongnam city hall 221
Pangyo station 283
Gangbyun station 203
Sadang station 178
Hapjeong station 203
Hongik university station 232

100 =TS ==N| M237, M22(2024H 48)
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"ol 3 wE ES Ashath. o] gL A F 7R A=A,

A AR, AR ANCR 1T A2 AR He s wshs AP W oR, dFE AR o8
Mool i AR AZAANE Fote] AT AFT AFA o84 F= 2023 39 A2A A/RA
B WEIE SAF ARS FESH FHIAUAT T WA, FuER IS A2 LED Fue HAF 4
ol sl BAshs Aol o, AN Fud Sl Fage A £E Fhed 47@ Aot Fad e
dgzAE T3 R8I oH, 93T HE Park and Moon(2011)8] Aol 2218 7E AW < 53
=EF 9 Fad7E 2560009 TR il ST ES WGst] REEkTh AR A, 1T
@ AR d7INES 10202 7Pt 1 FuAzhe 3022 7S o, 19 7he e A E 20702

& 5L A Hl M Z A=Ak A WA, AFAE ARHE2 AFE A AEAY 3 AR
£ B3 T 7 A, AR FARS vE2 AR AR o) dAs vlgoE, ARA
H fARS gt AR N5E Fske] *JX*?;RE} dF4E AR Whe H2AFE AR §9
@7 58 Faste Az AFA F 1,000,000 AR AR NF AR ARARAE T3 33
o Al HA, BIS 717] fA1E4= ¥]-&-8 LED BIT, LCD BIT 5 BIS 7|79 B2 Qs dAsts v g0z,
BIS 717] B ©@7te] BIS 717] 7/N4E Fate] 44t BIS 717] B4 ©7k= Park and Moon(2011)2] A+
oA AgE BIS 717] NE BFT7} 540,000 A s thv] E7HESES BEFste] =&t BIS 7]
71 M ARe A B8 SRS

B2 AFdAe A7 Mol dig | FHE flal <Table 7>3 2] 37HA] AU & 33k, 7
Adg 2.9 Hol-H8HlE =&t A WA Aug 2o AR ANHOE QI A, 7] AFYHIE,
RNV aHste] Heol-ngH] A4S STt F HA A die AR NHoE g HY

<Table 7> the benefits to costs by the scenario

Scenario Benefit/Cost Items
| Benefit * Bus stop improve benefit
Cost * Initial project cost
Benefit * Bus stop improve benefit
) ST .
Cost Initial project cost

* Bus stop and BIS repair cost

Benefit * Bus stf)[? improve benefit
* Advertising revenue

» Initial project cost

Cost .
o8 * Bus stop and BIS repair cost

2) Ele2 @A ANzl 83t e A% 45%S 83T
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27] AduE, Soe, A 9 BIS 77| R4 913 27hu e DS wEste] Hel-n|gu] AL 3
k. Al A *M?ﬂ QoM AR NN Q3 e, 27] AFGHE, AL, ARA B BIS 77| ES
2 Q3 /g S TS SA BB AT F/bAY BAS TEste] el gn B 5
Bk,

Aue] 1 T e-H-8H] At A= <Table 8>3 2T Q-1 81| A4k 98 275 F47I1S A
HE7IAH Al ol A ‘ﬂ/\l st Qe AR W8 10ds H8Ah FH9A THd+S 72
o] 9, 2023 3Y V|EOE BE % of gk 7HASAE EHA ol H-Hl-&H] EA oM A2}
Ak BE AE Qo)A /\l Jast A A HolH gule | nlRhe 2 Uehith 243 Zuele
HS M SUIE | oHO% Uehton, 53] Alelst Baslsl BeluuE 4 ooz waHl el
s B Ao Ue
<Table 8> The result of the benefit-cost analysis

Bus stop Scenario Total benefit (100,000,000 won) Total cost (100,000,000 won) B/C

1 2234 13.00 1.72

Osong station 2 22.34 13.38 1.67
3 2234 13.38 1.67

1 341 14.00 0.24

Siheung tollgate 2 341 14.41 0.24
3 341 14.41 0.24

1 8.68 28.00 031

Seongnam city hall 2 8.68 28.65 0.30
3 8.68 28.65 0.30

1 76.59 5.90 12.98

Pangyo station 2 76.59 6.49 11.81
3 76.59 6.49 11.81

1 152.42 31.00 492

Gangbyun station 2 152.42 34.07 447
3 76.86 45.04 522

1 76.86 41.00 1.87

Sadang station 2 177.92 34.07 1.71
3 116.53 45.04 2.59

v. 2 &

Qokek M2 FY AZeE Adste] o §AEe RS An) A MAAFG AM AN A
A&H O +Yshe e ol §Ask AL Yol A vhe Bastch B AFE HAARA AM AN A
Qo) A% +4 2AZ S A AFE AH Aol £ @ e HRAL PO ol g4 B
2E ARz 7l ARelele BEa, £ ARelAle Baste ARAE AN Aglel Be)-
HlgH] A4S Sasks B A A% EnE 22ekt o 2US T B Avhs thew 2
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<Fig. 5> Satisfaction increase due to bus stop improvement
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