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Abstract

The purpose of this study is to develope a method for measuring social benefit by mitigating
in-vehicle congestion level in intercity buses. Contingent valuation method and Tobit model are adopted
for social benefit evaluation method. One thousand passengers were interviewed with 992 obtained
valid samples. Tobit models with age, income level, and bus boarding times as explanatory variables are
selected to estimate the willingness to pay for the mitigation of intercity bus in-vehicle congestion.
Statistically and logically, two models with age or income level as explanatory variables are turned out
to be valid. The intercity bus service supply status and usage are examined and the bus users who have
willingness-to-pay for the intercity bus in-vehicle congestion mitigation have been identified. In case of
the ‘no standing’ rules implemented to the intercity bus, the annual economic benefit from the service is
estimated to be 14.7 billion won.

Keywords: contingent valuation method, intercity bus, in-vehicle congestion, noncommodity,
tobit model
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Review of non-market valuation method
Model Choice
Data collection

Model estimation

Valuation of in-vehicle congestion mitigation

Results

Figure 1. Procedures for studies

Table 1. Classification of non-market valuation method

Category Method of Non—Market Valuation
individual Stated Preference conjoint analysis
measurement travel cost method
method discrete choice analysis
Revealed Preference direct expenditure method

travel cost method
discrete choice analysis

composit Stated Preference contingent valuation method
measurement Revealed Preference hedonic price method
method

computable general equilibrium analysis

AEEY] A B S 21 BolRE WS AR JHXSARE (M7 E 71, Contingent Valuation
Method, CVM)©e]2taL 5hH, ZAREAof whet ], A&7ter, RS i o s R 215 71
2 SRS AN AT B 4 Sl Ak 14e, of 4 AOIH SRR He) Al
Eop] o2 ARl F1AE SHoks ol

AEOI AAEEC] UAEle] ol BAAAe] XS FESHe el S47HA71 (Hedonic Price
Technique), ©Ia11-8 4 (Travel Cost Method, TCM), 35u]-g0] Slct. £4714714- Aol Adehe 4
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1) Oono(2000), BHEBAE7IO] U, FARIAL HOIALE(REFTT); Ueda(1997), BZBAR!, FARIAL OlRILIDl M (i)l LIES 23 Heleiis.
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where, ¥; : &A12 ¢ (latent) F4HS

=Tl X AHAS
Y, HEEE S5
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5, : seteet
€, A%}

o= SARYL M HS AROlA] S ER(3,) 9] Gk SR T1eu 7 A& LAl 9(0)
oo ARt = 7Heol7| wloll HaREH o R FA5HH Ee;) = 00] Hrt.2)

watA Tobit RPoE 2eFAH(Maximum Likelihood Method)S #-&5te] 2542 (consistent
estimator, 3,)-2 5743, AA] EE gt =g (Likelihood function)= Equation(3)¥} Ztt,

L=, [1-8Bx./0)] + W0 ¢[(¥,_Bx))/o] 3)
where, Z, Tobit 2] &gk
M, : Y <09 B=AE FE 9y
o, Y, >09 #2259 F2 v
O BERHE A EEe REds
é BEoHE AR xo] FEUEe
2. 28e| 23 Y 2%
1) 7|z8AHE &M
ZAME 201549 79 9UTH 89 18U7HA] FEAIZI O] F A FAA 1,0009-S toR =gl
o, A4E ol T8 H = AQe 99257 faEE o2 Aok A, A5, AdTE FXE EYE X
Ao ¥4 AolA FEHSIHE AL ST 4 9l
Table 2. Frequency analysis
Frequency Frequency
Celizzony (Persons) Celizony (Persons)
Gender Male 468 Ages 12-19 15
Female 524 20-29 401
Total 992 30-39 257
Car own(personally) 362 40-49 165
no 630 50-59 117
Total 992 _6FON | 93;
Income less than 1 million Won 145 Occupation f(;ltftime 519
(monthl between 1 million Won and 2 million Won 196 P e
persona y) o o part—time 39
between 2 m%ll%on Won and 3 m%ﬂ%on Won 239 self—employed 114
between 3 million Won and 4 million Won 142 un-employed 36
between 4 million Won and 5 million Won 78 Siclami 234
more than 5 million Won 47 homemaker 45
Non 145 retired 5
Total 992 Total 992

2) Ameniya T.(1981), Qualitative Response Models : A Survey, Jour. of Economic Literature, 19, 1483-1536.
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Table 2. Frequency analysis (continued)

Frequenc Frequenc
Catigzgoiy (Pecisons)y Chliggony (Pecisons)y
Trip to/from work 546 in—vehicle less than 20 min. 53
Purpose 1 related business 78 time between 20 min. and 30 min. 157
to/from school 128 between 30 min. and 40 min. 304
between 40 min. and 50 min. 260
shopping 16 between 50 min. and 60 min. 151
leisure 113 more than 60 min. 67
attendance related business 11 . Total 992
meeting/visit 79 Intercity bus vacancy(A) 157
In-vehicle congestion available—seats(B) 508
&6 21 level standing—seats—only(C) 327
Total 992 Total 992

note) in—vehicle congestion level : vacancy(A) — most of the seats are unoccupied
available-seats (B) — most of the seats are occupied
standing—seats—only (C) — all seats are occupied with some standing passgers
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Table 3. Estimtion results on tobit model

Category Coefficient St:\afrﬁiﬁﬁsd t—value Pr > ltl

Model 1 Intercept 196.25 64.78 3.03 0.002
Ages 3.52 1.62 2.17 0.030

Trip Purpose 15.15 38.95 0.39 0.697

Goodness of fit 579.96 18.17 31.92 <0.0001

Model 2 Intercept 210.68 35.70 5.90 <0.0001
Income 0.73 0.13 5.61 <0.0001

Trip Purpose -55.88 40.47 -1.38 0.167

Goodness of fit 570.03 17.85 31.94 <0.0001

Model 3 Intercept 180.41 64.25 2.81 0.005
Ages 3.68 1.62 2.27 0.023

Congestion 55.24 41.08 1.34 0.179

Goodness of fit 579.62 18.16 31.92 <0.0001

Model 4 Intercept 177.56 35.67 4,98 <0.0001
Income 0.67 0.12 5.43 <0.0001

Congestion 43.98 40.41 1.09 0.276

Goodness of fit 570.87 17.87 31.94 <0.0001

Note) Trip purpose : to/from work

1) 29| A
B AL Feuie] ARSHE galo] fat SR SRS Y0 FEG AREA
AL F7taFA B rhE ERHE S-S AN G B v 2A Belo] YA el HA YR ATEE

RIAISA Q39T ol mge] s} A ExtE S te] 2] glolA u$-
jede %H Holo] QASAGA M BASH Ao] ohjet A 57 mEo|A A WA

= 22 ojnlgit,
olo} 2wl o] A7T S S Aotk Y B HAo] HAH 71 BoA] Bast 5L
= %}oﬂ W2 277 a7k AsHA Sl Y Q4lo] Brhue 1R ARACIA Hashs 57
o B3 8h0] 4512 7] we] B Faslok Stk Fgo] 7Rssh] ujeleh, Teith AR QAT
BlellA] AR AeHE A9 Fb0 2 AR FNS BA) o1 B4 B BN B BHER 08
g A9 F7HH02 ABY A FS T3 Yk ol BUAOR SATNA| YA Az ol §F o] Oxrt 2
B0} Q14 A ol 63 SHE ] 09 M2 214 23 Aol S ARG 2 0 2 Sl slojof ste] wletA] B o}
o Hole YAMAE ol gake BE o] gl AN WAISHE 202 shAlshe Hlo] el o]t
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ik

where, B 1 FAHA AANEHE gkt ol ()
tip - Al O kA EiRbE Are] Ao AR (9D
6,5 - Al O] kA B A Abdo] JASEH 1, 19 R 4o w0

WA A ERE gete] dieh F7HAlE QAR (E/D)

3) AAZIAA(W)S| A

SEPA L St R Pelu At FRTAI] YA FehE LWL GO oleie A
S AR A 915 FER O LU 3 FARAAL 20149 79 FAH A A4S 5
2 AL FoIu2 BR ] AR BTN YA ok 2HATe o] e o] it 4
RFARE BASHGO0 Table 49] 2 38 Erj2 A9 2Bl Equation(@)2} 2k,

Wige - o2 = 180.41+3.68 X 35.8 4+ 55.2 = 367.354 %) 4

age —

where, 35.8 | WA 0] 8571 9]

o

e

Choi et al.(2008)2 A]318 Az ool that B A Eelafelo 2 3,290/ Ak ek, Feuiz
of e AI7Io] 60 o oleks A, Fm 8Fo] Aok a7 28] SFolet HE gershy Foguz

A ERE Ssjo] gt 2R oAtele] 2471 Ae Ao Brkw,

2, FHA =T 2stent F4

1) 47| A 35S

771=o= 2015 78 A 18170 e 2,455t 2] FAHACFIFH G+ Y24 F)7F 2P FolH, o] F
90%91 1637] 1A (2,221Hh)0] A2A = 422 —a].—y o},

Table 4. Current status of bus services(2015.7)

category Total I}gl}t{;rrc;g E;iz ;e;s Seated General levlizssgf

Total Num. of Routes 2,098 22 159 37 1,880 159
Num. of Vehicles 10,640 340 2,115 419 7,766 2,115

In Gyeonggi Num. of Routes 1,736 - 14 23 1,699 14
Province Num. of Vehicles 5,278 = 200 206 4,872 200
Gyeonggi«>Seoul Num. of Routes 347 22 141 14 170 141
Num. of Vehicles 5,134 340 1,881 213 2,700 1,881

Gyeonggi—*Incheon Num. of Routes 15 = 4 = 11 4
Num. of Vehicles 228 = 34 = 194 34

2) F7|E TAHA o|8HF
tEu2E 7H=do 8 & o]-8afA HA3t A, 515 o870 5.6%9] 32,387 0] Y402 o5t glrt. 55
QA FFA A a0 50.8%7F YA 02 L= ek,
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Table 5. Current status of intercity bus passengers (2015.3.18.) (unit: person, time)
Category To Seoul From Seoul Total
Daily Num. of Passengers 338,396 240,725 579,121
Num. of Standees 18,119 14,268 32,387
Ratio of Stanees 5.4% 5.9% 5.6%
Services Frequency 11,945 11,836 23,781
Service Frequency with Standees 1,770 1,597 3,367
Service Frequency Ratio with Standees 14.8% 13.5% 14.2%
Morning ~ Num. of Passengers 113,655 83,114 -
Peak Num. of Standees 14,149 7,214 =
Ratio of Stanees 12.4% 8.7% =
Services Frequency 2,448 2,851 =
Service Frequency with Standees 1,244 854 -
Service Frequency Ratio with Standees 50.8% 30.0% -

Note) Gyeounggi province government (2015.3.18. Results of EBcard data analysis)

3) MEA|ZICH TOIHA QA HRAH
A7 g2 ¢

A A 24 AV QA TAl AL FHSES 56.1%, LFHTA dAHA He
B2 49.8%=2 UEh o, HFAl 4 oF 105347 0] fdAH 2o 'ohe Aoz UET o] o HIHFA]
PSS %%X}TW}X] Rrdsle v oF 1674 0] Y4 2o] Fats Ao 2 Lyt

Table 6. Current status of intercity bus with standing passenger (unit: person, time)
Service Service Service Passengers Passengers in  Passenger ratio
Category Frequency Frequency with Frequency with bus with in bus with
Standee no—standee standee standee
Daily 23,781 3,367 20,414 579,121 166,948 28.8%
Morning
Peak(06-09) 2,448 1,244 1,204 113,655 63,809 56.1%
Afternoon
Peak(18-21) 2,851 854 1,997 83,114 41,396 49.8%
off—Peak 18,482 1,269 17,213 382,352 61,743 16.1%

Note) Gyeounggi province government (2015.3.18. Results of EBcard data analysis)

4) oA TSl FAY Te) Ay
Fep2 ANELTE Aotel e 37RO AL 7] w7 Q17 ez o] §Aefo] H-g5he] ez

HAA| o] A Helg AAEstHT At Hele 24082 7o = At
O

Z]
o |
ZHAA| Algofl WhE AAA Hel2 1d 7|% oF 1479 Yo 2 o]F HFAof thet AA| A Hel2 93 ¢o]al H
HEAo] gk ZA4 Bele saclglo 2 4=
Table 7. Benefit of intercity bus adopted ‘no standing’ rule (devided with peak/unpeak) (unit: Million Won)
category Passengers with standee Daily benefit Annual Benefit” Description
morning Peak(06-09) 63,809 23.44 5,626 congested
Afternoon
Peak(18-21) 41,396 15.21 3,650 congested
Sum 105,205 38.65 9,276 congested
Off-peak 61,743 22.68 5,444 un-—congested

YAnnual benefit = Daily benefit X 240(weekdays)
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