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Abstract

This paper presents a first attempt to better understand the influence of key events and critica
incidents on trangport mode choice switching behaviour. The research problem has been dvided
into three sub-problems. How do key events and criticd incidents affect the compogtion of
choice sets; How do key events and critica incidents influence peopl€'s atitude towards avail-
able mode dternatives, and How do key events and critica incidents influence people€' s mode
choice behaviour.

In total, 500 questionnaires were distributed using a convenience sample. A tota of 196 (repre-
senting a response rate of 39%) were returned by mail. The data of 173 respondents were usable
for analyses. These 173 respondents reported 309 key events and criticd incidents that influ-
enced their mode choice behaviour.

The analyses focus on the mogt frequently occurring key events: a move from one place to ar
other, firgt job, change of work sStuation, getting a drivers license, and getting a car. The effects
of these events on choice set compostion, attitude, and mode choice were investigated. The
sudy shows that the selected key events result in changes in choice set compostion, mode
characterigtics, attitudes againgt aspects of mode aternatives, and mode choice.
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1. Introduction

Trangportation planners are continuoudy optimising the trangportation sysem. One of the m-
portant issues in this context concerns peoples choice of trangport mode. Planners intend to
influence peoples mode choice using a variety of planning measures. The effects of transpor-
taion planning messures on mode choice have been invedtigated in many dudies. Some
measures like price related measures (eg. parking costs) seem relatively successful in stimu-
lating people to switch mode while others like flow related measures (eg. travel time) have
less success. For example, Willson (1997) found that commuters started to look for other
ways of commuting after the introduction of a parking charge program. As for trave time
changes, Dowling and Colman (1995) found that travellers first look for diernative routes and
departure times before changing mode.

Trangport mode choice is however not only influenced by planning decisons, but dso by so-
cdled key events and critical incidents. A key event can be defined as a mgor event in a per-
sond life that will trigger a process of reconsdering current behaviour. For example, when a
young person reaches the legd age for a driver's license, he/she will condder to use the car in
the future or to continue to use the present trangport mode. A critical incident is defined as an
event that has a mgor impact on one's atitude such as the involvement in an accident. The
incident might affect the present status of the customer rdationship (mode choice) in such a
way that the process leading to dissolution begins. In contrast to key events, a criticd incident
is an unexpected or unplanned event.

To our knowledge, little is known in the trangportation literature about the impact of key
events and criticd incidents on transport mode choice switching behaviour, dthough some
studies could be captured in those concepts (i.e., Dowling & Coleman, 1995; Wesemann et al,
1996; Bernhoft, 1999; Kingham et al, 2001; Lyons et al 2002). The study reported in this pa
per represents a firgd attempt to better understand this phenomenon in a more quantitative
sense. In particular, the purpose of this sudy is to investigate the reationship between key
events, critica incidents and severd aspects of mode switching behaviour. The research prob-
lem has been divided into the following sub-problems: (i) How do key events and citica n+
cidents influence the number and characterigtics of mode dternatives in choice sats, (i) how
do key events and criticd incidents influence peoples attitude towards available mode dterna-
tives, and (iii) How do key events and critical incidents influence the choice of trangport
mode.
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To this effect, the remainder of this paper is organized as follows. We first describe the design
of the study where we explain the relation between key events and critica incidents, and peo-
ples mode choice behaviour by means of a conceptua framework. In section 3, the data col-
lection is explained. Then, we report per sub-problem the mgor findings. The paper is com:
pleted with adiscusson of the implications of the findings for traffic management.

2. Research design

This sudy is a continuation of a previous sudy by Van der Waerden and Timmermans
(2003). In that study, a literature search was conducted to identify possble key events and
citica incidents that may influence trangport mode switching behaviour. A ligt of more than
90 key events and critical incidents was presented to respondents. Respondents were re-
quested to indicate (i) whether the event or incident was relevant to them personaly (did they
ever experience it), and (ii) whether the event or incident made them switch to another trans-
port mode. In the study, the influence of the key events and critical incidents was not speci-
fied in detall. The most indicated key events and critical incidents were sdected from this e
search and are presented in table 1.

In addition to the sudy of Van der Waerden and Timmermans (2003), we now investigate the
influence of the mog indicated key events and critica incidents on the individuds trave be-
haviour in more detail. Now, we assume that the sdected key everts and criticd incidents can
influence the number and/or the characteristics of transport dternatives and/or the attitude of
respondents towards transport dternatives. In addition, a change in dternatives or dtitude
may influence the choice of trangport mode for the next trip (Figure 1). It is dso possble that
a change in the dternatives changes the attitude towards that dternative. The existence and
drength of influence depends on persond characteristics (eg., age, gender, educationd levd,
ability, and professon) and other characteridics (eg., infrastructure, traffic system, safety,
and weather conditions).

The arows in the conceptud framework refer to changes in trangport mode dternatives, atti-
tude, and mode choice behaviour that will be described in more detail. The description is
completed with examples of questions from the questionnaire (Figures 2-5). Respondents
were asked to identify one or two key events or criticd incidents that influenced their mode
choice behaviour most. For each event or incident, respondents were asked to answer ques-
tions concerning the influence of the event or incident on choice set compodtion, change in
characterigtics of former and current modes, dtitude towards former mode and current mode,
and mode choice.
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Transport mode alternatives

Firg, the reation between key events and criticd incidents and the set of available trangport
mode alternatives is investigated. In generd, two possble types of changes in transport mode
dternatives caused by events and incidents can be diginguished: (&) change in the number of
avallable dternatives and (b) change in characterigtics of available dternatives.

a. A change in the number of available alternatives

In the quegtionnaire, the respondent had to dtate if the key event or criticd incident has influ-
enced the availability of trangport mode dternatives (Figure 2). If there was a change in avall-
ability the respondent had to state how the composition of the choice set changed. The answer
categories were: more dterndives avalable, less dternatives avalable, the same number of
dternatives avallable but with different characteristics, and no change in the compostion of
the choice st.

b. A change in the characteristics of available alternatives

The respondents were asked to dtate if something changed in the characteritics of the former
mode and, if something changed, in the current mode (Figure 3). The former mode refers to
the mode that was used before the event or incident while the current mode refers to the mode
that is used after the event or incident. Because it is not necessary that the event or incident -
fluence the mode choice, the former mode and current mode can be the same. The following
characteritics were invedtigated: travel time, travel codts, comfort, safety, and rdiability.
Three answer categories were available: increase, no change, and decrease compared to the
Stuation before the event or incident took place.

Attitude

Secondly, the relation between key events and critical incidents and the attitude towards mode
dternatives is invesigated. Respondents were asked to indicate if the key event or critica i+
cident has changed their attitude towards the former mode and current mode (Figure 4).

Three answer categories were available: the evert has a podtive, negative or no influence on
my attitude towards former or current mode. The invedtigated dtitudes were environmenta
friendly trave, hedthy travd, comforteble travel, safe trave, having privacy, suffer from
wesether conditions, reading during travel, and ease of taking luggage.
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Mode choice behaviour

The questionnaire focused on the change in mode choice. Therefore, respondents had to indi-
cate if the event or incident has changed their choice of mode (Figure 5). The following mode
dternaives were specified in the questionnaire car driver, car passenger, bike train, bus,
walking, and other.

3. The Data

In tota, 500 questionnaires were digtributed usng a convenience sample. In total, 196 ques
tionnaires (response rate of 39%) were returned by mail, of which 173 could be used for the
anayses. Table 2 presents some characteristics of 165 respondents. Eight respondents did not
fill in their persond characteristics. It gppears that per characteristic the respondents are dis-
tributed across the different characteristic levels according to generd expectations.

The 173 respondents named 309 key events and critical incidents that influenced their mode
choice behaviour. Table 3 presents the percentages of occurrence for each event/incident. To
get a first mpresson of the effects, the remainder of the andyses in this paper focuses on the
most frequently occurring events. a move from one place to another, sarting to work (first
job), change of work dtuation, getting a drivers license, and getting a car. The sdection only
congsts of key events. In the remainder of this paper we will focus on these key events.
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4. Analyses

The anayses are divided into three parts according the three sub-problems as described in
section 1. Fird, the relationship between the sdlected key events and the transport mode dter-
natives is described (subsections a and b). This is followed by a description of the relaionship
between the sdlected key events and attitudes (subsection c). The finad part contains a discus-
son of the relationship between the key events and the changes in mode choice (subsection
d).

a. Keyeventsand number of alternativesin choice set

A key event can change the compogtion of the set of avallable dternatives. Figure 6 presents
per key event the reported changes in the compostion of the choice set. The figure presents
four answer caegories (i) There are more dterndives avalable; (i) There are less dterna
tives avalable (iii) The number of dternatives did not change, but the compostion of the
choice st changed, and (iv) Both the number of dternatives and the compostion of the
choice set remained the same. The right set of bars (‘Overal’) presents the overdl effect of
the five most occurring key events together.

It appears that the sdlected key events affect the compostion of the choice set consderably. In
generd, the events result in an increase of the number of dterndtives in the choice set. As ex-
pected, the influence varies by event. The key events ‘getting drivers license and ‘getting a
ca’ result modly into more avalable dternatives. Only a minority replaces the car by a new
one. The influence of the other events on the number of dternaives and the compostion of
the choice set is much smdler. Despite the low percentages, the effects of the events ‘Move,
‘Starting to work’, and ‘Work gStuaion’ on the avalability of dternatives and compogtion of
choice set are remarkable.

b. Key eventsand characteristics of alternatives

Some key event can change the characterigtics of the former and/or current mode. Figures 7a
and 7b show the results of this part of the analyses for the events ‘Move, ‘Starting to work’,
and ‘Change work dtuation’. For each characteristic of the trangport mode, one sub figure is
presented. Al sub-figures are divided into two parts, one for former mode and one for current
mode. The figures include the gdtuation tha former mode is equd to current mode. The left
pat of the figure presents the effects of the event on the characteristics of the mode the e
spondent used before the event took place (former mode). The respondent was asked to com-

6
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pare the status of the selected characteristics before and after the key event. The right part of
the figure shows the effect of the event on the characteristics of the current mode. Again, the
respondent had to compare before and after Stuation for this specific mode. For example, a
move from one place to another results for more than 39 percent of the respondents (who have
filled in this event) into an increase of the travel time of the mode they used to use (former
mode). For 32 percent of the respondents the travel time of the former mode did not changed.
The travel time of the former mode decreased for 29 percent of the respondents. In addition,
the move changed the travel time for the mode (current mode) the respondents are using after
they moved (32 percent increase and 29 decrease). For 39 percent the travel time of the cur-
rent mode did not change after the move.

From the figures, it can be concluded that mode characteristics time, codts, and comfort are
more senstive for the sdected key events than safety and reiability. In the case of ‘Time, the
events result mainly into a decrease of travel time for both former and current mode. In the
case of he former mode the effect of the events is larger than in the case of the current mode.
A small exception of this view can be seen in the case of a move. For ‘Cogts and ‘Comfort’,
the events result mainly in an incresse of the costs levd and comfort level. The selected key
events have only a minor effect on ‘Safety’ and ‘Rdiability’ of both former and current mode.
An exception to this result is the influence of ‘Starting to work’ on the rdiability of a trans-
port mode. It appears that both Safety and Reliability of former and current mode increase d-
ter starting to work.

c. Keyeventsand attitude

The influence of the selected key events on the attitude towards various aspects of mode &
ternatives is displayed in figures 8a (attitude towards Environmenta friendly, Hedthy, Com:
fortable travel, and Sdafe travel), and 8b (attitude towards Having privacy, Wesather conditions,
Reading during travel, and Taking luggage). The respondents were asked to compare their d-
titude towards both former and curent mode before and after the key event. The overdl view
shows that the sdected key events do not influence the atitude towards the investigated as-
pects of both former and current mode serioudy. However, there are some exceptions. The
aspects ‘Comfortable travel’, ‘Having privecy’, ‘Suffer from weather conditions and ‘Ease of
taking luggage seem to be more sendtive for the events. For these events, it gppears that the
key events result in a more podtive view of the current mode and more negative view of for-
mer mode. This holds especidly for the events getting driver’s license and getting a car. Also
dating to work has some influence. For the remaning aspects, the class ‘Unchanged’ is
dominant.
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d. Key events and mode choice

A key event might not only result into changes in mode characteristics or attitude towards
modes, but can aso result into a change of mode choice. Table 4 presents the changes for the
sdected key events. The table shows per key event the changes from former mode to current
mode. For example, a ‘move results into a change from car driver to dow mode (approxi-
mately 44 percent of the administered events) or a change from car driver to public transport
(approximately 11 percent). It appears that the sdlected key events mainly result into a change
from car passenger, dow mode, and public transport to car driver. In the case of a ‘move and
‘garting to work’ this effect is less than in case of the other events. When respondents move
from one place to one other, dow mode and public transport aso become more popular.

5. Conclusions

This paper reported findings concerning the effects of key events and critical incidents on
various aspects in the context of mode choice switching behaviour. From a set of 16 key
events and critica incidents, the most frequently occurring key events or criticd incidents
were sdected for a more detalled andyses. a move from one place to ancother, starting to
work, change in work dituation, getting a drivers license, and getting a car. The sdection only
conads of key events. The effects of these events on choice set compostion, attitude, and
mode choice were investigated. The study shows that the sdlected key events result in changes
in choice sat compogtion, mode characteristics, attitudes against aspects of mode dternatives,
and mode choice. Table 5 presents asummary of our findings.

The results of this sudy can provide politicians and planners rdlevant information about the
way they can ded with especidly key events. For example, the key events ‘Getting a drivers
licensg and ‘Getting a ca’ have a big influence on the compostion of choice sets, the attitude
towards modes, and the choice of modes. Politicians and planners can give attention to the
moment of this kind of events by providing information of dternative modes (dow modes and
public transport) or by increasing the costs of car use (e.g., insurance).

In future research, the effects of other critical incidents and key events will be investigated in
more detal. Also atention will be pad to other issues like the moment that incidents and
events take place and the sustainability of changes caused by incidents and events. Findly, we
will try to modd the adaptive mode choice behaviour usng the persona characterigtics of the
respondents and the various key events.
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Tablel: Oveview of sdected key events and criticd incidents

Event/Incident Event/Incident
1 Marriage 9 Getting abike
2 Move 10 Getting acar
3 Change of school |ocation 11 Getting aticket for public transport
4 Starting to work 12 Change of working hours
5 Change of work situation 13 Changein health
6 Learnto cycle 14 Transport mode broke down
7 Getting driver’slicense 15 Invitation for carpooling
8 Getting amoped 16 Change of weather conditions

" Including new purchase, trade in and extension
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Table2: Overview of personal characterigtics of the respondents (N=165)
Characteristic Levels Freguenc Percentage
Gender Male 0 545

Femae 75 455
Age Y ounger than 26 52 315
26 through 45 60 364
Older than 45 53 321
Household size 1 person 23 139
2 persons 37 224
3,4,5 or 6 persons A 57.0
More than 6 persons 11 6.7
Education Leve 1 (low) 60 36.3
Level 2 50 303
Level 3 (high) 55 334
Hours work No work 23 139
Lessthan 21 hours 55 333
Morethan 21 hours 87 52.7
Driverslicense Yes 151 915
No 14 85

11
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Table3: Percentages of occurring key events and critica incidents

Code | Key eventsand Critical incidents Freguency Percentage
1 Marriage 8 26
2 Move 32 104
3 Change of school location 24 78
4 Starting to work 26 84
5 Change of work situation 49 159
6 Learnto cycle 8 26
7 Getting driverslicense 55 178
8 Getting amoped 2 06
9 Getting abike” 4 13
10 Getting acar 46 149
11 Getting aticket for public transport 19 6.1
12 Change of working hours 6 19
13 Changein health 4 13
14 Transport mode broke down 4 13
15 Invitation for carpooling 6 19
16 Change of weather conditions 8 26
17 Other events or incidents 8 2.6
Total 309 100.0

" Including new purchase, trade in and extension

12
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Table4: Key events and changesin mode choice
Current mode
Key Former mode Car pas- Public
Events Car driver senger Sowmode | transport
Move Car driver 9 444 44 111
Car passenger 2 50.0 50.0
Slow mode 15 66.7 20.0 133
Public transport 5 40.0 40.0 20.0
Starting | Car driver 2 100.0
towork | Slow mode 16 56.3 6.3 313 6.3
Public transport 8 50.0 125 375
Work Car driver 16 375 6.3 438 125
situation | Car passenger 7 714 14.3 143
Slow mode 18 66.7 111 222
Public transport 6 83.3 16.7
Getting | Car passenger 8 100.0
license | Slow mode 30 86.7 6.7 6.7
Public transport 17 9.1 59
Getting | Car driver 3 100.0
car Car passenger 6 1000
Slow mode 21 90.5 95
Public transport 16 100.0

" Including new purchase, trade in and extension

13
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Personal characterigtics

Key Events & Critical incident

Alternatives P Attitude

Mode choice

Other characteristics

Figurel:. Conceptud frame work
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Question: Did the reported key event / critical incident change the availability of transport
mode alternatives?

?Yes ? After the event/incident | have more aternatives available

? After the event/incident | have less dternatives available

? After the event/incident | have the same number of alterna-
tives available but the composition changed

?No ? Both the number of dternatives and the composition of

available alternatives did not change

Figure2: Part of the questionnaire concerning changes in availability

15
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Question: Did the reported key event / critical incident change one of the characteristics
of the former transport mode?

Change
Characteristics Increase No change Decrease
Travel time ? ? ?
Travel costs ? ? ?
Comfort ? ? ?
Safety ? ? ?
Reliability ? ? ?

Figure 3. Part of the questionnaire concerning changes in characteristics of alternatives

16
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Question: Did the reported key event / critical incident change the attitude towards the
former mode?
Influence
Attitude More Positive | Unchanged | More Negative
Environmental friendly travel ? ? ?
Healthy travel ? ? ?
Comfortable travel ? ? ?
Safe travel ? ? ?
Having privacy ? ? ?
Suffer from westher conditions ? ? ?
Reading during travel ? ? ?
Ease of taking luggage ? ? ?

Figure4: Part of the questionnaire concerning changes in attitude towards mode alter natives

17
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critical incident took place?

Question: What mode did you use before (former) and after (current) the key event or

Former mode Current mode
? No change
? Change, first | used ........ Now | use........

?the car asdriver

? the car as passenger
?the bike

?thetrain

?the bus

?walking

? other, namely .......

?the car asdriver

? the car as passenger
? the bike

?thetrain

?the bus

?walking

? other, namely .......

Figure5:

Part of the questionnaire concerning mode switching behaviour

18
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