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ABSTRACT

As the average load factor of High-Speed Rail (HSR) trains increased up to 98%, it caused uncomfortable crowdedness in the cabin and
deteriorated the level of service to the HSR users. In this paper, we estimated the willingness-to-pay (WTP) of the HSR users for
mitigating the crowdedness in the cabin. The contingent valuation method based on the stated preference data was used and the tobit
model was applied for the estimation of WTP. It can be concluded that WTP for mitigating the crowdedness in the HSR trains is
proportional to the congestion level of train and income level of user. Males, first-class users, not-assigned ticket users, and monthly
pass users have relatively higher WTPs, while homemakers, travelers in weekends, commuters and leisure travelers have relatively
lower values. The results can provide the fundamental information to estimate the benefits of mitigating crowdedness or the magnitude
of governmental subsidy to railway operators for additional introduction of HSR trains.
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EHEE A ) = Astel ik AE &Y 2 AT
Table 1. Trend of High-speed Rail Ridership
Year 2008 2009 2010 2011 2012 2013 2014 2015
Number of HSR Trains 140 142 172 162 202 200 197 243
(Trains/Day)
Number of Passengers
38,016 37,477 41,349 50,309 52,362 54,744 56,917 60,535
(1000 Passengers/Year)
lization R
Seat Ut ('OZ/"")“O" ate 732 717 80.8 95.7 952 922 97.7 96.7
0

Source : Korea Railroad and Korea Rail Network Authority (2016)
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Fig. 1. Seat Utilization Rate of High-speed Rail Train by the Day of
the Week
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Fig. 2. Scenarios for Stated Preference Survey (Degrees of Crowded-
ness in High-speed Rail Train)
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Table 2. Socio-demographic Characteristics of Sample

Classification Number of Ratio
Sample
Total Sample 957 100.0%
Gwangmyeong 207 21.6%
Daejeon 213 22.3%
Survey Station Seoul 220 23.0%
Osong 159 16.6%
Cheonan-Asan 158 16.5%
Thursday 221 23.1%
Friday 265 27.7%
Day of Week
Saturday 226 23.6%
Sunday 245 25.6%
) Morning 448 46.8%
Time of Day
Afternoon 509 53.2%
Male 585 61.1%
Gender

Female 372 38.9%
20-29 267 27.9%
30-39 299 31.2%
Age 40-49 219 22.9%
50-59 144 15.0%

60+ 28 2.9%
Self-employed 96 10.0%
Employed 557 58.2%

Management 44 4.6%

Occupation Sales/Service 48 5.0%

Homemaker 53 5.5%
Student 121 12.6%

Others 38 4.0%
) +1 724 75.7%

Car Ownership

0 233 24.3%
Business 316 33.0%
Commuting 236 24.7%
Trip Purpose Visiting 201 21.0%
Leisure 158 16.5%

Others 46 4.8%

-2,000 53 5.5%
2,000-2,999 140 14.6%
Average Monthly | 3 5 3 999 196 20.5%

Household Income "
(thousand KRW) 4,000-4,999 188 19.6%
5,000-5,999 173 18.1%

+6,000 207 21.6%

Table 3. Average Willingness-to-Pay(WTP) for Mitigating Crowded-
ness in High-speed Rail Trains

Average Ratio of
Degree of Mitigating Crowdedness WTP Actual Fare
(KRW) (%)
. N
Scenario 1) Full.Seats, No Standing 1183 47%
Available Seats
Scenario 2) Full Seats, Standing —
. 1,455 5.7%
Full Seats, No Standing ’ %
Scenario 3) Full.Seats, Standing — 2210 8.9%
Available Seats
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Table 4. Estimation Results of Tobit Model

Variables Coefficient | Std. Error | t-statistics
Weekends -6.8484 2.2364 -3.06
Male 4.6610 2.1898 2.13
Homemaker -7.5813 4.7151 -1.61
(Un::c&'ﬁlelxgm 12172 | 04759 2.56
Commuter -10.6112 3.2262 -3.29
Leisure Traveler -5.0658 2.9566 -1.71
First-class Users 13.8526 5.1095 2.71
Not-assigned Ticket Users 10.6716 4.1932 2.54
Monthly Pass Users 6.2682 3.8928 1.61
Level of Crowdedness 1.8849 1.2239 1.54
Summary Statistics
Sample Size (N) 2,871
Inf. Cr. AIC 192435
AIC/N 6.703
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Table 5. Benefits from the Mitigation of Crowdedness in High-speed Rail Trains

Year 2020 2030 2040

Forecasted Demand in Seoul/Suseo-Daejeon Section (Million Pass-km/Year) 7,511 7,704 7,488
Estimated Revenues in Seoul/Suseo-Daejeon Section (100 Million KRW/Year) 8,818 9,049 8,799
Benefits from Mitigating Full Seats, No Standing — Available Seats 41.27 42.36 41.18
Crowdedness of HSR Full Seats, Standing — Full Seats, No Standing 21.40 21.96 2135
(100 Million KRW/Year) Total 62.67 6431 62.54
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