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ABSTRACT

This paper concentrated on estimating the travel time value of individual regional bus passengers
in various in-vehicle crowding conditions. In the analysis model, the traffic-selection data of
individual transportation passengers based on smart-card data were used. Variables which reflect the
level of in-vehicle crowding and the variables of in-vehicle travel time that reflect the level of
in-vehicle crowding were included in the model using Box-Cox transformation. The result of this
paper indicates that the travel time value experienced by individual users would increase as the
in-vehicle crowding level increases. The smart card data used in this paper is considered to have
significant implications in terms of conducting more sophisticated and realistic qualitative research
to reflect the values of variables for in-vehicle traffic hours and in-vehicle crowding levels, which
previously had limitations in observation and quantification. It is expected that the effects of
improvement measures for reducing congestion on regional buses can be considered quantitatively by
(© 2023. The Korea Institute of applying the estimation results of crowding multiplier.
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LF? : Load Factor when Number of seats > number of passengers

LF! : Load Factor when Number of seats < number of passengers
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U. : Utility function of in-vehicle travel time with congestion
7, : In-vehicle travel time
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LF) : Load Factor when Number of seats = number of passengers
LF! : Load Factor when Number of seats < number of passengers
D, : Dummy for standing
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<Table 2> Estimation results
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e 28 A, geEol SV et e s Sk "tk gsEe] 1 ok wWek 1 2

A 99 A EYT10N BE A5 SAUAE ol ek X9, G 8 10l v 2

S0l g oz BT & A
5801 1 ol WG58 4 B EHSHE BAAY, 1 BHE U] 7] A 3
ZolEn, H4 S} ASRls 2T R Fiel 4o £} FANE olfE A 53

Vol.22 No.1(2023. 2) The Journal of The Korea Institute of Intelligent Transport Systems 59



MY FRALY 2| 3 Hof

et AbRIE ] A7

Al AE Mol U A sy, 4 e HUL M AN Sol NIHYTAL F £ Ak R &
7t Z74SIE 1 Z7he] Fashe olfs WAl AANARA Ao Fu AR TFsEA, 7)
W EAAes FolE HE 4] tie Ae k5ol FolE7] wRelth wARHIL B HsEel |

of & AHoIA 24 S A AT talel YHlR HEvt 283 Ak geEol 1 29
W HSE Sl whe EeSl S, O SRS A ER4Ee] Boldss AX B B4 E
Z7h) e Bg%rel 37 Fue BoE0l 1 o5 Wek 2l dekhth AAE F4EYT YNE
ae] B4o] thanl, o) 7 Wl Hoel HhE Ex15 Ao] Brksete] AL W) HeEel m
2 Eagol gviske wk 24 etk 53, 242 Huske Zol BbsAARA, YA A 594
o A MEFES BYA7] DR FHo] b5 wle] AR Hs) Ee EREFEES e
A Bk ggEol 1o Bt AME F 450 ARde] FAAAE Aoz MY YHFY)
2o Agatu, YHelR dulo] ofs) BeRth mheby YHSA] WA olFe GsEo) HE E

Feie YAFEe Y FRA ASHe YHOR A U YY S 1 BHOE BFT £ Yok

2.00

o /——‘—’-‘

1.20

0.80

Crowding Multiplier

0.40

0.00
0.2 0.4 0.6 0.8 1.0 1.2 14 1.6 1.8 2.0

lloadfactor

<Fig. 1> Crowding multiplier as function of the loadfactor
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VOT : Value of travel time for indivisual passenger using regional bus
M Planned Crowding multiplier for value of travel time

CM : Crowding multiplier as function of the loadfactor

IVT : In-vehicle travel time

@ : Number of passengers
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<Table 3> The Valuation of In-vehicle Crowding Travel Time Savings for adopting double-decker bus

Normal bus Double-decker bus
In-vehicle travel time(min) 41 41
. Number of Passengers (passenger/veh-hr) 67 67
Information of Bus -
Number of Vehicles(veh/hr) 10 10
Capacity of Vehicle (number of seats) 41 70
Loadfactor 1.63 0.96
Consider Crowding multiplier 1.56 0.98
Value of In-vehicle Total cost of crowding travel time(won) 408,875,969 256,857,980
crowding - e -
The valuatlon. of In: Yehlcle crowding travel 152,017,988
time savings (won)

Source: Korea Transport Institue(2021), "A Study on Standard Guidelines for Pre-feasibility Study on Road and Railway Projects,
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