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ABSTRACT

Demand-Response Transit (DRT) is public transportation that operates on flexible routes according
to user requests via smartphone apps and vehicle terminals. In DRT, user preference factors are
generated based on the operational method, such as wait time after calling, approach time to the
boarding point, in-vehicle time, detour time (if any), and egress time after arrival. Through an SP
survey, this study investigated which of these factors citizens are most sensitive to. The survey
presented two DRT alternatives consisting of five attribute variables, and asked respondents to choose
the preferred mode, examining two situations: commuting and leisure travel. The analysis showed that
wait time after calling was the strongest factor for both commuting and leisure travel, whereas
boarding point access time had the weakest influence. However, sensitivity to detours was found to
be more than twice as important in leisure travel compared to commuting. The results of this study
are expected to contribute to improving user satisfaction and system efficiency by differentiating
optimization targets according to the time of day in DRT operations.
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<Table 1> Survey Questions

Survey attribute Contents

Age: over 15 years old
residence area: cities with a population between 300,000 and 1 million
Sampling Method Proportional Allocation by Gender and Age
Survey Period 2022/9/19 ~ 2022/9/23 (online)
Personal attributes

- Home address, Gender, Age, Driver License, Number of household members,
Income of household, Ownership of vehicles/bikes

Inclusion Criteria

Trip attributes

- Number of trips and mainly used mode (by trip purpose: commute and leisure)
- Required time to access subway/bus stop from home,

Question

Stated preference

- Six questions for each of two types of scenario: commute travel and leisure travel
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Call Waiting time

/\ ] Invehicle Time_+ Detour - Egress

A & | R % 8
Origin n— Pick up DRT Drop off Destination

Initial Path

(a) Considerable
attributes of DRT

T
——— :
Detour Path 1

i e

New passangercall ~__ :

Waiting time : Time to be vehicle assigned and arrive at the pickup point

Access time : Walking time to the pickup point

In-vehicle time : Estimated travel time to your drop off point after entering the vehicle
No. of detour : The number of additional stops required due to a new passenger's call.
« Egress time : Walking time to the final destination

Two forms of demand-responsive autonomous driving services are presented below.
Please consider the attributes of each alternative and select the one you prefer.

. Out-vehicle time In-vehicle time Out-vehicle time
(b) How to respond Q Alternatives o | - Max No. of ey

Waiting time | Access time |In-vehicle time| Gl Egress time

1 6 min 1 min 17 min 6 1 min V
1

2 10 min 4 min 10 min 3 4 min

Assume that all conditions not listed above are the same across alternatives (e.g., fare, vehicle type, etc.).

<Fig. 4> Survey Explanation Screens Presented to Respondents
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<Table 2> Levels of Alternative’s Attribute

Variable Level 0 Level 1 Level 2
Waiting time after calling bus (min) 5 10 15
Access time by walk (min) 1 3 7
In-vehicle time (min) 10 15 20
Max Number of expected detours 2 4 6
Egress time by walk (min) 1 3 7
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<Table 3> Distribution of Survey Response by Region

. . Total commuting leisure or etc
Province City Name - - -
N ratio(%) N ratio(%) N ratio(%)

Gangwo-do Wonju 4 1.9 3 1.9 3 1.9
Gwangju 1 0.5 1 0.6 1 0.6
Gimpo 10 4.7 5 3.1 8 5.0
Namyangju 10 47 7 43 8 5.0
Bucheon 11 52 10 6.2 10 6.2
Seongnam 16 7.6 13 8.0 13 8.1
Siheung 12 57 11 6.8 9 5.6
Gyeonggi-do Ansan 17 8.1 13 8.0 13 8.1
Anyang 14 6.6 11 6.8 9 5.6
Uijeongbu 8 38 5 3.1 8 50
Paju 6 2.8 3 19 3 19
Pyeongtaek 11 52 8 49 10 6.2
Hanam 3 14 1 0.6 3 19
Hwaseong 12 5.7 9 5.6 8 50
Gumi 1 0.5 1 0.6 1 0.6

Gyeongsangbuk-do
Pohang 10 47 7 43 5 31
Gimhae 1 0.5 0 0.0 0 0.0

Gyeongsangnam-do
Yangsan 8 3.8 8 49 8 50
Chungcheongbuk-do Cheongju 11 52 8 49 9 5.6
Asan 4 1.9 3 19 3 1.9

Chungcheongnam-do
Cheonan 14 6.6 13 8.0 9 5.6
Jeollabuk-do Jeonju 19 9.0 15 9.3 15 9.3
Jeollanam-do Jinju 2 09 2 12 0 0.0
Sejong City 6 2.8 5 3.1 5 3.1

Total 211 100.0 162 100.0 161 100.0

1. SER 54
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<Table 4> Number of respondents by region

Commuting Respondents Leisure etc Respondents

Category . .
N Ratio N Ratio

Total Respondents 162 161

Gyunggi-do 97 59.9 103 64.0

Gyungsang-do 16 9.9 14 8.7

. Choonchung-do 24 14.8 21 13.0

Region

Jeolla-do 17 10.5 15 9.3

Gangwon-do 3 1.9 3 1.9

Sejong-si 3.1 5 31

Gender Male 79 438.8 80 49.7
Female 83 512 81 50.3

10-20s 37 22.8 33 20.5

30s 34 21.0 35 217

Age Group 40s 38 235 35 21.7
50s 26 16.0 29 18.0
60s 27 16.7 29 18.0

Under middle 10 259 11 26.1

Education Highschool 49 30.2 48 29.8
Bachelor or higher 103 63.6 102 634

Under 100 43 26.5 42 26.1
Income 100~300 52 32.1 45 28.0
(mil KRW) 300~500 39 24.1 43 26.7
Over 500 28 17.3 31 19.3
Employed 111 68.5 109 677
Job Status Student 18 11.1 20 124
Unemployed 33 20.4 32 19.9

<Table 5> Respondent’s Trip Attribute
Commuting Leisure or shopping

Travel Attribute Number of . Number of .
respondents Ratio respondents Ratio

Private car 64 395 98 60.9

Main Mode Taxi 3 19 3 1.9
Transit 66 40.7 51 31.7

Walk 29 17.9 9 5.6

one or no trip 29 179 61 379

Trip 2~3 18 11.1 88 54.7
Frequency 4~5 72 444 50
Over 5 43 26.5 4 25

Lower than 30min 84 519 68 422

Travel Time ~ 60min 55 34.0 72 44.7
for oneway ~ 90min 17 105 18 112
Over 90 min 6 37 3 1.9
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<Table 6> Estimation results of commute choice model

Variables Coefficient Std. Z-value Odds
ASC 0.152 0.090 0.091 0.859
waitig time (min) -0.359" 0.024 0.000 0.698
access time (min) 0.060™" 0.021 0.004 0.942
invehicle time (min) 0.283™ 0.026 0.000 0.754
No. of detour 0.144™ 0.030 0.000 0.866
egress time (min) -0.339™ 0.039 0.000 0.712
N 972

L) -1564.4

L(C) 6733

L(3) -466.6

P4(B) 0.307

Note: ‘**** = P-value < 0.001, “*** = P-value < 0.01, “** = P-value < 0.05, ‘" = P-value < 0.1.

<Table 7> Estimation results of leisure choice model

Variables Coefficient Std. Z-value Odds
ASC -0.089 0.079 0.260 0915
waitig time (min) 0210™ 0.018 0.000 0.811
access time (min) 0.030 0.019 0.122 0.970
invehicle time (min) 0.151™ 0.021 0.000 0.860
No. of detour -0.031 0.026 0218 0.969
egress time (min) -0.150™ 0.032 0.000 0.861
N 966

L(©0) -1554.7

L(C) -669.51

L(B) -562.09

P(B) 0.160

Note: “***’ = P-value < 0.001, “**’ = P-value < 0.01, “*’ = P-value < 0.05, ‘.” = P-value < 0.1.
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<Fig. 5> Respondent’s willingness to use change

<Table 8> Respondent’s probability variance at each variable’s single unit variance

Probability Variance at a single unit change (%)
Travel Attribute Commuting Leisure or etc

1 2 3 4 5 1 2 3 4 5
waitig time (min) 8.9 172 24.6 30.8 35.8 52 10.3 15.2 19.8 24.0

access time (min) 15 3.0 45 6.0 75 - - - - -
invehicle time (min) 7.0 13.8 20.0 25.6 304 38 7.5 11.2 14.7 18.1

No. of detour 3.6 72 10.7 14.0 17.3 - - - - -
egress time (min) 8.4 16.4 235 29.5 345 37 74 11.0 14.5 17.9

Note: Each cell means delta of probability comes with difference of one unit of variables.
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<Fig. 6> Basic concept of time usage of DRT and its change in preference by variance
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<Fig. 8> Four types of DRT operation (KRITI, 2012)
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<Table 9> Summary of respondent’s preference and DRT operation strategy

Variable Commuting leisure or etc
user travel demand rfelatively farge and relatively small and sparse
travel | user timely concentrated
attributes basic user preference time optimization or minimazation convenience optimization or maximalize
origin / destination distributed pick ups, focused drop offs distributed around the neighborhood
walking access time low not significant
) user’s walking egress time strong weak
H:;pegal.{n;e waiting time strong impedance for increase relatively weak
attributes in-vehicle time relatively strong relatively weak
detour increase relatively strong not significant
(bus) skip-stop or semi flexible (bus) dynamic operation
Operation Strategy (detour) minimum (detour) easy to add
(user) more access, less wait and IVT (user) less wait, less egress, more IVT
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