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Abstract

A field experiment was conducted to look at the effectiveness of a travel feedback program aimed at

reducing family car-use. The experiment focused on a travel feedback program that urged participants

to make behavioral plans, and compared it to a program that provided individualized information. The

results are used to discuss the psychological process of behavioral modification, theoretically effective inter-

ventions, and policy implications for implementing effective travel feedback programs.
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1. Introduction

To ease traffic congestion in urban areas and to reduce environmental problems resulting from
automobile emissions, transport policy makers have begun to implement travel demand manage-
ment (TDM) schemes. Such schemes have included toll roads, traffic restrictions, and reduced
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transportation fees. Fujii et al. (2001) labeled these schemes �structural strategies� for behavioral
modification because they change the structure surrounding travel behavior, e.g., the service avail-
ability of various travel modes and systems that regulate travel behavior. Fujii et al. also discussed
psychological and behavioral strategies that influence individual awareness and address other,
various psychological factors to encourage voluntary behavior change. Such approaches are
sometimes called soft measures in mobility management (Jones, 2003).

Psychological and behavioral strategies include providing specific information on public trans-
port, travel campaigns, and travel education. Consider the following as a case in point. In one
program, participants report their travel behavior, and feedback information is provided, includ-
ing information on the CO2 emissions their car produced, advice on how to reduce car-use, and
individualized information on public transport that may have been used as an alternative. Exam-
ples of such programs include Individualized Marketing (Brög, 1998), Travel Smart (Department
of Transport, Western Australia, 2000), Travel Blending (Rose and Ampt, 2001), and the Travel
Feedback Program (Taniguchi et al., 2003). These behavior modification programs (i.e., programs
that give participants feedback based on reported travel behavior) are referred to as travel feed-
back programs, in our discussion.

Travel feedback programs mentioned differ among themselves in many ways, but they all share
a common feature: the participants in each program receive information that is designed to mod-
ify behavior, according to the reported behavior. Such feedback may be effective by inducing
behavioral awareness—an essential element in modification (Dahlstrand and Biel, 1997). This
feedback may also prompt participants to increase their knowledge of specific methods for
modifying their travel behavior (Verplanken et al., 1997).

Although travel feedback programs have been demonstrated to be effective in travel behavior
modification in previous studies, there would seem to be room for improvement in terms of both
effectiveness and cost. One way to begin to effect such improvements would be to examine scien-
tific literature that has focused on behavior modification. The objective of this study, then, was to
create a foundation of basic knowledge by which travel feedback programs could be improved in
terms of cost and effectiveness, by referring to psychological theories of implementation intention
(Gollwitzer, 1996; Gärling and Fujii, 1999).

It has been demonstrated that people often fail to implement new behaviors, even when they
have developed such intentions and are, to some extent, motivated to change (Gärling et al.,
1998; Gärling and Fujii, 1999; Gillholm et al., 2000). However, to implement a desired behavior,
implementation intention is essential. Unlike behavioral intention (Fishbein and Ajzen, 1975) or
goal intention (Gollwitzer, 1996), which is merely an intention to implement a behavior without
any behavioral plan, implementation intention is an intention that includes information on when,
where, and how the behavior will be implemented. A behavioral plan made prior to actual imple-
mentation of the behavior is more effective in increasing the implementation intention, as well as
increasing the probability that the behavioral intention will actually be implemented (Gärling and
Fujii, 2002). Thus, a strategy that provides individual information may not always stimulate par-
ticipants to make behavioral plans. A more effective way to modify travel behavior might be to
ask participants, directly, to devise a plan on how to modify their behavior, rather than merely
providing individualized information (Gillholm et al., 2000; Gollwitzer and Brandstätter, 1997).
A strategy that encourages participants to make behavioral plans would probably prove less
costly than one that merely provides information based on reported behavior.
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Here a field experiment is described that compares a travel-feedback program that asks partic-
ipants to make behavioral plans, with a more conventional travel feedback program, i.e., one that
merely provides individualized information (Brög, 1998; Rose and Ampt, 2001; Taniguchi et al.,
2003). For the comparison analysis, we conducted a field experiment in which the students at an
elementary school, and their families, were targeted. This approach was taken because schools, in
addition to work places and residences, constitute one of the most important situations for imple-
menting soft measures involving travel feedback programs. Consequently, effective and practical
programs for behavior modification that can be implemented in schools are called for. Further-
more, since the travel feedback program was implemented as part of a school program, almost
all the students targeted, and their families, were expected to participate in the program. As a
result, the data from this experiment are to be preferred for comparison analysis, because biases
owing to differences in participation in the program can be ignored. This constitutes another rea-
son for conducting the experiment in a school.
2. Method

Two hundred and ninety-two, fifth grade students (10 and 11 years old) from four homeroom
classes in a Sapporo city elementary school, and the members of their families, were used as sub-
jects. The experiment began in September and ended in November. One hundred and fifty-five
subjects from two classes received individualized information and advice on reducing family
car-use (referred to, from this point on, as the advice group). One hundred and thirty-seven sub-
jects from the other two classes were asked to make behavioral plans with respect to methods of
reducing car-use (referred to as the planning group).1

Six weeks prior to experimental intervention, all subjects, that is, the students and their families,
answered a questionnaire that included questions on the frequency of car and public-transport use
over three consecutive days (Sunday, Monday, and Tuesday). They were also asked the number of
days the family car was used each month. Four weeks before intervention, all students were given
lessons on the global warming issue, the role of CO2 in this problem, and the level of CO2 emission
from car-use.

Afterwards, all the families in the advice group were asked to fill in a 3-day activity-travel diary.
Subjects logged starting times, ending times, types and locations for all their activities, as well as
the mode of transportation used to travel to and from these activities. After receiving their diaries,
we made diagnostic checklists—an example is shown in Fig. 1—for each family, in which their
3-day activity-travel patterns were graphically presented as a diagram, together with comments,
including proposals as to how the participant�s activity-travel patterns might be modified to
1 A control group is not established because the programs were implemented as actual educational programs for all

the fifth-grade students in the school. For a more exact test of the effects of various interventions, it would have been

preferable to set up a control group; it would not have been preferable, however, to create a situation in which some

groups of students received education about travel behavior and some groups did not in the same school. Despite the

fact that we did not have a control group in the experiment, the comparison between experimental groups was expected

to produce appropriate data of difference between the cases of TFP with advice and TFP with a behavioral plan. Such

data might be useful for designing more cost-effective TFPs.



Fig. 1. An example of a diagnostic checklist that was used with the advice group.
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reduce CO2 emissions. The comments were systematically drafted under a system established by
Taniguchi et al. (2003). The diagnostic checklist was then given to the household as an interven-
tion to reduce car-use.

Each household in the planning group was asked to develop behavioral plans to modify their
home-based car trip chains with the aim of reducing CO2 emissions. They were instructed to
develop behavioral plans to modify up to three of their car trip chains. A questionnaire asked
the families to describe their planned departure time, arrival time and travel mode for each trip,
and the location of each stop in their modified car trip chains. This intervention was on the same
day as the intervention for the advice group. One week after these interventions, subjects
answered an exact duplicate of the original questionnaire.
3. Results

Table 1 shows the frequency of trips by length and total trip durations for 3 days before and
after the experimental interventions, for both groups. A two (group; advice versus planning) by
two (wave; before versus after) analysis of variance (ANOVA) of total frequency of car use, with
repeated measurement on the last factor, indicated that a group effect was significant a wave effect
was not.2 The interaction effect was not significant. This, in conjunction with Table 1, indicates
that car trip frequency in the advice group was less than that in the planning group. The difference
between values before and after interventions was not significant, and the results for the planning
group did not differ from those of the advice group.

Parallel ANOVAs of car-use frequency for different trip lengths indicate that the interaction
effect between group and wave was significant only for trips greater than 45 min.3 Table 1 shows
that the frequency of trips longer than 45 min for the planning group decreased from 0.72 to 0.37
after intervention. Separate t-tests demonstrate that the difference in trip frequency was only sig-
nificant for trips longer than 45 min in the planning group. Trips longer than 45 min were signif-
icantly reduced only in this group, and the frequency changes were far more pronounced than in
the advice group.

Table 1 also shows the estimated total duration of car trips over 3 days. This value was calcu-
lated based on the reported car trip frequency by different ranges of trip length, using the range�s
average trip length in the activity diary data used by Taniguchi et al. (2003) which also comes
from Sapporo. Table 1 shows that the estimated total trip duration in the planning group fell,
while in the advice group, it grew. The reduction in the planning group was significant but the
growth in the advice group was not. The reduction in the total estimated trip duration in the plan-
ning group was 27.0% (from 144.6 min over 3 days, to 105.5 min). A two (group; advice versus
planning) by two (wave; before versus after) ANOVA of total car-use duration, with repeated
2 Details of all the statistical tests reported in this paper are available at all times from the corresponding author.
3 The results did not change greatly when the frequency of trips in the first wave for each trip length was included in

the ANOVAs as a covariate. This implies that the difference between groups in the first wave cannot explain the

interaction effect between wave and group.



Table 1

Frequency of car trips by trip length, and total trip duration for the 3 days prior to and 3 days after the experimental

intervention

Advice group (n = 155) Planning group (n = 137)

M SD M SD

Frequency of car trips

Trip length 6 15 min

3 days before 1.81 (2.56) 2.36 (2.99)

3 days after 2.12 (2.72) 2.80 (3.38)

15 min < trip length 6 45

3 days before 1.55 (2.24) 1.74 (2.41)

3 days after 1.32 (1.99) 1.56 (2.45)

Trip length > 45

3 days before 0.50 (1.31) 0.72 (1.29)

3 days after 0.65 (1.53) 0.37 (0.95)

Total

3 days before 3.86 (3.48) 4.81 (3.83)

3 days after 4.09 (3.66) 4.74 (4.29)

Estimated total duration of car trips over 3 days (min)

3 days before 115.54 (201.27) 144.63 (137.73)

3 days after 122.77 (178.80) 105.53 (125.22)
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measurement on the last factor, indicated a non-significant group effect, as well as a non-signifi-
cant wave effect. The interaction effect, however, was significant. These results suggest that house-
holds in the planning group significantly reduced total trip duration, as compared to those in the
advice group.

Fig. 2 shows the number of days of car-use before and after intervention for both groups. The
total fell in both, but was less pronounced in the advice group. T-tests indicate that the reduction
was not significant. In the planning group, by contrast, total car-use days fell by more than two—
from 19.75 to 17.46. This reduction proved significant. Prior to intervention, total car-use in the
planning group was greater than that in the advice group, for a number of reasons. The difference
was significant but the difference between the two groups after intervention was not.
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Fig. 2. Number of days of car-use during the month.
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A two (group; advice versus planning) by two (wave; before versus after) ANOVA of total car-
use days per month with repeated measurement on the last factor indicated that the group effect
was not significant but that the wave effect was. The interaction effect was also significant. Thus
households in the planning group significantly reduced the number of days that their cars were
used as compared to households in the advice group.
4. Discussion

The experiment shows that subjects encouraged to make behavioral plans with respect to meth-
ods to reduce car-use actually made such reductions. The actual reduction was estimated to be
27.7% in terms of total trip duration, and 11.6% in terms of car-use days. By contrast, households
that merely received advice on how to reduce car-use did not make similar changes. These findings
differ in relation to those of some previous studies that have suggested that travel feedback pro-
grams significantly reduce car-use. The program used for the advice group in our experiment was
identical to that described by Taniguchi et al. (2003), which was found to have reduced car-use by
15%. Possible differences in our findings might be a result of the effect of the reception of advice
being mitigated by an increase of car-use, due to a change of the other factors, such as season. The
first wave of this experiment was carried out in September; and the second, in November. Novem-
ber�s monthly average temperature was 4.3 �C colder, which perhaps motivated people to use less
air conditioning.

The findings imply that the reduction in trip duration for the planning group was principally a
result of fewer long car trips; the interaction effect of trip frequency between the group and wave
was significant only for trips longer than 45 min. Subjects in the planning group may have done
more planning with regard to longer car trips.

Our results bear out the theoretical prediction grounded in the theory of implementation inten-
tion that argues that forming an intention to implement a behavioral plan (i.e., implementation
intention) is essential in the actual implementation of a behavior. Providing advice may be indi-
rectly useful for subjects in the formation of implementation intention, but encouraging individ-
uals to make behavioral plans provides a more powerful incentive, by directly urging subjects to
form implementation intentions.

This study supports the notion that a travel feedback program urging users to make a behav-
ioral plan to reduce car-use is more effective than more conventional systems that provide advice,
and that have been described in previous studies. These findings agreed with our predictions.
Needless to say, using these systems can be more cost effective because they do not need to prepare
and offer advice based on a travel diary.

However, it may be expected that programs that ask participants to formulate a behavioral
plan by themselves might be less motivating than programs that provide individualized informa-
tion. As the experiment was implemented in an elementary school, differences in the participation
rates of these two programs could not be tested. However, previous studies demonstrate that the
minimal effort required to make a behavioral plan was effective when it came to increasing behav-
ior-intention consistency. It should therefore be possible to design an effective questionnaire ask-
ing participants to make a behavioral plan that is simple enough not to prevent them from
participating in the program. For example, an experiment by Daito et al. (2003) showed that
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asking participants to plan a freeway route had the effect of increasing the frequency with which
that route was used. According to a pilot experiment, it took about 1 min, or less, to answer the
question.4

The objective of here was to provide basic knowledge that may prove helpful when it comes to
developing better travel feedback programs. Although the study may not be broad enough to
demonstrate the usefulness and effectiveness of programs that ask participants to formulate a
behavioral plan on how to reduce car-use, the theoretical discussion, based on psychology, and
the empirical findings in the study that was set up to examine the theoretical hypothesis, suggest
that questions geared to asking participants to formulate a behavioral plan can be an effective and
relatively cheap tool for travel behavior modification.
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