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Abstract 

Motorised travel is in several respects a future threat to the human environment. Transport 
policy measures to reduce car use are therefore on the political agenda. Hard transport policy 
measures include physical improvements of public transport infrastructure, increased costs for 
car use, or control of road space. These measures are difficult to implement because of public 
opposition and political infeasibility. Interest has therefore increased in soft transport policy 
measures aimed at influencing car users by means of information and persuasion. Large-scale 
implementations target large numbers of households and are usually part of broader programs 
to encourage environmentally friendly behaviour. It has been shown that car use decreases 
and public transport use increases. A challenge is to understand why soft transport policy 
measures are effective. A self-regulation theory of car use change is presented as an 
explanation of the demonstrated effectiveness of different intervention types focusing on goal 
setting, planning, and evaluation of negative feed back. 
 
 
1. Introduction 

Motorised travel is in several respects a future threat to the human environment (Gärling & 
Steg, 2007). Transport policy measures to reduce car use are therefore on the political agenda, 
commonly referred to as “travel demand management” (TDM) measures (Kitamura et al., 
1997; Pas, 1995). These are divided into “hard” and “soft.” Hard transport policy measures 
include physical improvements of infrastructure for public transport, increased costs for car 
use, and control of road space (prohibition and rationing of car use). Although these measures 
may be necessary to achieve car-use reduction, they are difficult to implement because of 
public opposition and political infeasibility (Gärling & Schuitema, 2007). Interest has 
therefore increased in soft transport policy measures aimed at influencing car users by means 
of information and persuasion. Soft transport policy measures are also referred to as 
voluntary-change measures (Loukopoulos, 2007), psychological and behavioural strategies 
(Fujii & Taniguchi, 2006), and mobility management tools (Cairns et al., 2008). Frequently 
implemented examples of soft transport policy measures to reduce private car use include 
workplace travel plans (encouraging work commuters to not use the car), school travel plans 
(encouraging parents to not drive their children to school), personalised travel planning 
(encouraging reduced car use by persuasion, customized information and other decision aids), 
marketing of public transport (mass advertising campaigns), and travel awareness campaigns 
(increasing awareness of problems resulting from car use) (Cairns et al., 2008). 

In the following we confine soft transport policy measures to various forms of 
personalised travel planning. First, we briefly summarize available empirical evidence for the 
effectiveness of soft transport policy measures. We then discuss possible determinants of 
effectiveness. To this end a general conceptual framework is presented to clarify the role of 
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hard and soft transport policy measures for car users’ switching of travel mode followed by a 
presentation of three theories which identify psychological determinants of car users’ current 
travel as well as their switching of travel mode. Finally, the psychological determinants 
identified are related to specific intervention techniques. The paper concludes with a 
discussion of future research needs. 
 
2. Are soft transport policy measures effective? 

The results of several implementations of soft transport policy measures in Australia, UK, 
Japan, and some other countries are reviewed below. See Richter et al. (2009a, 2009b) for a 
more extensive review including more details about the implementations. 

Australia. Soft transport policy measures are in Australia known as voluntary travel 
behavior change (VTBC) programs. A definition is given by Ampt (2004) as “…change that 
occurs, when individuals make choices for personal reward without a top-down mechanism, 
regulation of any sort or a feeling of external compulsion.” Taylor (2007) claims that 
currently 30-40% of Australian households may at least consider involvement in a VTBC 
program. Australia already have large-scale programs running, broadly aimed at achieving 
more sustainable travel in urban areas. 

VTBC programs in Australia started with small-scale field tests in Sydney and Adelaide 
(Rose & Ampt, 2001). Overall car driver trips were reduced by about 14% (for 23% 
participants), car driver kilometers by about 11% (21%), and travel times in car by 19% 
(26%). These changes remained after six months (Ampt & Rooney, 1999). The field tests 
were later integrated in a large-scale program conducted in the inner Adelaide suburb 
Dulwich in 1998. This larger-scale program targeted about 900 households and aimed at 
changing car use through a partnership between the community, the local providers of 
services and goods, and all levels of the local government. Everyone could do their share to 
improve quality of life and sustainability through small changes, for instance by increasing 
bus travel, provision of public transport information to new residents, and better quality 
footpaths (Taylor & Ampt, 2003). The impact on car driver trips among people who fully 
participated in the program was 10% reduction. 

Another small-scale implementation in South Perth targeted 383 households (Brög et al., 
2002). Of those households 36% answered that they were interested in switching from car to 
other modes. Car trips as driver were reduced by 10% (from 60% to 54%) and vehicle 
kilometres by 14%. Public transport trips were increased by 21% (from 6% to 7%), walking 
by 16% (from 12% to 14%), and cycling by 91% (from 2% to 4%). The changes proved to be 
stable after one year (James et al., 1999). 

Still another implementation was launched in the Grange district of inner northern 
Brisbane (Marinelli & Roth, 2002) as part of a more complex program to preserve 
environment and increase quality of life. The study targeted a random sample of over 1,000 
households with half of them taking part in the program and the other half being a control 
group. Among participating households, private vehicle trips decreased by 10%, while public-
transport use increased by 33% and cycling trips by 6%. 

Subsequently, large implementations have been launched. From February to May 2000 a 
large-scale program was conducted in South Perth (Brög, 2000; Brög et al., 2002) with more 
than 15,000 households or about 35,000 people targeted. The results showed 14% reduction in 
car trips, 9% increase in car sharing, 17% increase in public-transport use, 35% increase in 
walking, and 61% increase in cycling. 

Ker (2003) reports another large-scale implementation in a suburb of Perth with 9,400 
households targeted. It resulted in 7% reduction both in car trips as driver and as passenger, 
13% increase in public transport trips, 11% increase in walking trips, and 67% increases in 
cycling trips. 
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UK. In the last few years the UK Department of Transport has commissioned a series of 
reports summarising the available evidence for the effects of soft transport policies (referred 
to as personalized travel plans) on car-use reduction. When re-analyzing the data from seven 
previous reviews, Cairns et al. (2008) found a consistent picture. With lower intensity 
application and with no complementary hard transport policy measures, soft transport policy 
measures reduce car traffic by 4–5% at the national level. With higher intensity application 
and supportive hard transport policy measures, the estimated potential was to reduce car 
traffic by 10–15% as a national average and by 15–20% in favourable local conditions. Under 
specific circumstances figures higher than this may be achieved. 

Japan. In Japan soft transport policy measures are referred to as Travel Feedback Programs 
(TFP). In documenting the results of Japanese evaluations, Fujii and Taniguchi (2006) found 
that CO2 emissions were reduced by about 19% and car use by about 18%, while the use of 
public transport increased by about 50%. Thus, TFPs appears to be an equally effective soft 
transport policy measure in a non-Western country as in Australia and the UK. The Japanese 
TFPs are however small-scale experiments conducted by transport researchers rather than 
large-scale implementations. This is different from the Australian and European projects 
where consultant companies and policy makers have a stronger involvement. It is still highly 
justified to place weight on the Japanese results because they are based on methodologically 
sound evaluations that are adequately reported. 

Other countries. Ker (2003) reports large-scale implementations in seven German cities 
and two Austrian cities with more than 100,000 people targeted. Increases in public transport 
trips were found compared to control groups. 

In 2001 another large-scale implementation was launched in Viernheim, Germany with 
about 31,000 inhabitants. A reduction of 12% car trips as driver and 10% as passenger was 
reported. Walking and cycling trips increased by 7% and 10%, respectively, and public-
transport use by 29% (EU Tapestry, 2003). 

In Göteborg, Sweden still another large-scale implementation in 2002 (Brög et al., 2002) 
resulted in a reduction of car trips as driver by 14% and as passenger by 7%. Public-transport 
use and walking increased by 4%, cycling trips increased by 45%. 

Cairns et al. (2008) cite studies from Netherlands and the US where the average reduction 
in car driver trips was 17.8% for work travel plans. 

Meta-analyses. Bamberg and Möser (2007) argue that meta-analysis is a superior 
quantitative approach to research synthesis in the context of soft transport policy measures. 
They analyzed the data from two narrative reviews by Cairns et al. (2002, 2004) which are 
based on a comprehensive data base for the UK. The conclusions from the meta-analysis 
yielded some differences. For instance, whereas the authors of the narrative reviews 
concluded that organisational and site characteristics are negligible, the meta-analysis showed 
a strong impact of these factors (e.g. work travel plans implemented in public organisations, 
organisations with a mainly female staff and on sites with poor or average cycling access 
obtain the strongest effect sizes). Meta-analyses did not show that parking was a central 
access factor, whereas Cairns et al. (2002) concluded it was. 

Möser and Bamberg (2008) further noted that there was a strong heterogeneity of the effect 
size distributions, indicating that there are important moderating factors. This highlights the 
need for a theory-driven search for factors causing variability in effectiveness. 

Taniguchi et al. (2007) conducted a quantitative analysis of the effectiveness of soft 
transport policy measures implemented in Japan. Since there was not enough data for school 
and workplace travel plans, the analysis was confined to TFPs implemented in residential 
areas. The results yielded 7.3% reduction in car use and 68.6% increase in public-transport 
use. If only TFPs with control groups were used in the analysis, the reduction of car use was 
12.1% and the increase in public-transport use 38.6%. The mean effectiveness of the optimal 
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intervention (using the most effective techniques) showed 19.2% reduction of car use and 
31.7% increase in public-transport use. 

Summary. The currently available evaluation results provide empirical evidence for that 
soft transport policies are effective in reducing car use. Some caution still needs to be exerted 
since many evaluations have used a weak quasi-experimental treatment group pre-post test 
design which fails to control for threats to internal validity from history, maturation, testing, 
mortality, and regression effects (Fujii et al., 2009). Furthermore, the external validity or 
generalizability to the targeted population is threatened by the fact that most of the evaluation 
results are based on non-representative samples.  
 
3. Why do soft transport policy measures work? 

In implementations of soft transport policy measures the theoretical rationale for the 
proposed measures are not explicit. Frequently, the only theoretical statement is a reference to 
social marketing (Jones & Soman, 2006), although this is only a tool for the systematic 
development and implementation of an intervention (Thøgersen, 2007). Thus, proponents of 
soft transport policy measures cannot currently claim that the measures they implement for 
reducing car use are based on empirically supported theories. 

In the last decades the need for theory-driven interventions has been noted (Fitz-Gibbon & 
Morris, 1996; Weiss, 1995). If there is no explicit theoretical link between interventions and 
their intended effects, the information from an evaluation is of little value for improving the 
intervention by enhancing aspects that work, or improving or eliminating components that do 
not work. Likewise, when success or failures cannot be attributed to intervention components, 
it is not possible to project the results of other interventions. 

In the following (see also Bamberg et al., 2009; Gärling et al., 2002; Gärling & Fujii, 
2009) we will show that theories developed in psychological research has a large potential in 
providing the theoretical underpinning of soft transport policy measures. 
 
3.1 Conceptual framework 

In a general conceptual framework (see Figure 1) the perception of the built environment 
(e.g. available transport infrastructure, distribution and quality of shopping/leisure facilities) 
forms the central interface between external spatial, socio-economic factors, and internal 
psychological mechanisms. Perception provides the knowledge base from which people 
derive their set of possible travel options. Assuming that trip chains constitute choice options 
(Axhausen & Gärling, 1992; Gärling et al., 2002), a travel option is defined as a bundle of 
attributes describing a trip chain (purposes, departure and arrival times, travel times, and 
monetary costs). Besides the built environment, stable individual factors (e.g., family 
structure, income, and working situation) influence perceptions of possible travel options. 
Situational factors (e.g., weather, time pressure, unexpected events) are a third determinant. 
These factors are disturbances forcing changes in travel. When planning a trip chain, a travel 
option is chosen from the perceived set of possible options. 

Hard transport policy measures aim at modifying the objective environment. Such 
modifications must be perceived, the consequences they may have for the possible set of 
travel options deliberately reflected upon, and whether these consequences provide enough 
reasons to change current travel evaluated. In contrast, the aim of soft transport policy 
measures is to directly influence the decision making process by changing (or correcting 
inaccurate) perceptions of the objective environment, by altering judgments of the 
consequences associated with the use of different travel options, and by directly motivating 
tests of new alternative travel options. The conceptual framework stresses the 
interdependence of hard and soft transport policies; simultaneous implementation of hard 
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transport policy measures would result in that soft transport policy measures will more easily 
affect current car users. 
 
3.2 Psychological determinants of current car use and car-use reduction 

In the last decade much psychological research addressing decisions to use the car has been 
guided by two theories: The Norm-Activation Model (NAM) (Schwartz, 1977) and the 
Theory of Planned Behaviour (TPB) (Ajzen, 1991). Both are briefly described in the 
following. 

The Norm-Activation Model. Originally the NAM (Schwartz, 1977) was developed to 
explain pro-social behaviors. Consequently, in this model car-use reduction is conceptualized 
as a behavior primarily driven by pro-social motives. This view is reflected in the assumption 
that a personal norm is the most important determinant of travel-mode choice. A personal 
norm is defined as the felt obligation to bring one’s behavior in line with personally important 
internalised self-standards. The NAM assumes that the formation as well as activation of 
personal norms results from the interplay of cognitive, emotional, and social factors. Problem 
awareness and perceived responsibility are important cognitive preconditions for the 
development of a personal norm. The perception that one is responsible for an action that 
causes harm to other people frequently triggers negative emotional reactions such as feelings 
of guilt (e.g. Ferguson & Stegge, 1998; Weiner, 1995), which is an important pro-social 
emotion that results in a felt obligation to compensate for the caused damage (Baumeister, 
1998). Besides feelings of guilt, social norms also contribute to the development of personal 
norms. They inform people about what behavioural standards their social reference group 
views as appropriate in a particular context. When people internalise these social 
expectations, social norms are incorporated in their personal norms. 

The Theory of Planned Behaviour. The TPB (Ajzen, 1991) is a hedonic theory of human 
motivation assuming that people avoid punishments and seek rewards. According to this 
theory, travel mode choice is guided by a rational evaluation of consequences. The sum of 
perceived positive and negative consequences determines the attitude towards a travel option. 
Attitude indirectly determines travel via behavioral intention. The TPB also stresses the 
importance of situational constraints. For example, when forming an intention to use bus or 
car for a specific trip, people do not only take into account their attitudes toward these two 
transport options but also judge the difficulty of using them. This is referred to as perceived 
behavioral control. Social norm is a third factor influencing behavioural intention. In the TPB 
social norms are primarily conceptualized as perceived social pressure, that is the expectations 
that significant reference persons would or would not approve the use a specific travel mode. 
See Anable et al. (2006) and Wall (2005) for reviews of research using the NAM and TPB for 
explaining car use,. 

A self-regulation theory. NAM and TPB focus on the explanation of current travel. 
However, for the development of effective soft transport policy measures, an understanding of 
the process of voluntarily change of their travel is essential. Bamberg (2008) (see also Gärling 
et al., 2002) therefore proposed a self-regulation theory that aims at describing this process. 
The term self-regulation refers to the basic tenet that behavioral change depends on the setting 
of change goals, the development and enactment of behavioral strategies to achieve these 
goals, and the regulation of attainment of these goals through negative feedback in the form of 
evaluation and revision of the set goals and chosen strategies (Carver & Scheier, 1998; Vohs 
& Baumeister, 2004).  

Figure 2 depicts graphically the proposed process. The end of the first motivational stage is 
marked by the setting of a car-use reduction goal (or some other goal such as cutting expenses, 
increase public transport use). The setting of such a goal may be influenced by felt obligation 
(personal norm) to travel more in line with important self-relevant standards (values). 
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According to NAM the felt obligation to reduce car use is activated by feelings of guilt 
elicited by the awareness that current travel has negative collective consequences as well as 
the perceived responsibility for this harm. In line with TPB, an intention to achieve the 
desired car-use reduction goal would also depend on anticipated positive consequences of 
changing the current travel (or avoiding negative consequences of not changing the current 
travel) and the perceived feasibility of attaining the goal, that is the perception of possible 
alternative travel options. Because the general car-use reduction goal is too abstract to guide 
change directly, in the second stage a detailed behavioural strategy or plan (e.g. using the bus 
or the bike instead of the car) is formed to reach the goal (Gärling & Fujii, 2002; Gollwitzer, 
1999). Forming a new habit (Fujii & Gärling, 2007) is the fourth stage of the behavioral 
change process. 
 
4. Conclusions and practical implications 

Currently, most such measures use the same intervention for all car users. If behavioural 
change is a transition through different stages, more flexible interventions are needed, 
allowing matching the employed measures to the specific motivational stage of the car user. 
For instance, interventions targeting car users in the first stage of goal setting would likely be 
more successful if increasing problem awareness and perceived personal responsibility. 
Interventions making supporting social norms salient would also be important in this stage. 
For car users who already have formed a car-use reduction goal, interventions providing 
information about the availability as well as advantages and disadvantages of different 
alternative travel options would be more effective. Car users who already have formed a car-
use reduction plan involving the use of another travel mode would benefit most from 
interventions supporting the implementation of this intention. 

The self-regulation theory (Bamberg, 2009; Gärling et al., 2002) provides a ”blueprint” for 
the theory-based development of stage-based interventions. Figure 2 also demonstrates how 
the postulated change mechanisms may be connected with specific intervention techniques 
that activate these mechanisms. A variety of techniques aiming to make social norms more 
salient (intervention type I) are available, including mass media role-modelling, 
entertainment-education, and behavioural journalism (e.g., Goldstein & Cialdini, 2007; 
McAlister, 1995; Schulz, 1998). Scenario-based risk information (e.g., Hendrickx, Vlek, & 
Oppewal, 1989), dramatic relief, re-evaluation, and consciousness raising (e.g., Prochaska et 
al., 2002) are examples of intervention techniques aiming at increasing problem awareness 
and self-focus (intervention type II). Locke and Latham (2002) have demonstrated that 
promoting setting of feasible but challenging goals (intervention type III) leads to better 
performance than setting easy goals. Intervention type IV comprises techniques aiming at 
increasing perceived behavioral control as well as a positive attitude towards alternative 
behavioral options (e.g. Ajzen & Manstead, 2007). Linking members to new networks by 
mentor programs, buddy systems, and self-help groups (e.g. Heaney & Israel, 2002) are 
examples of techniques of improving social support (intervention type V). Intervention type 
VI consists of techniques aiming at changing objective environmental conditions such that 
barriers to desired travel changes are reduced. Examples of type VII interventions include 
techniques of planning when, where, and how the new behavior should be initiated (Gärling 
& Fujii, 2002; Gollwitzer, 1999), training of coping skills like identifying risk situations, 
practicing solutions, and coping with lapses (e.g., Marlatt & Gordon, 1985). 
 
5. Future research directions 

Two lines of future research are particularly instrumental for making progress in the 
development of effective and efficient soft transport policy measures. One line of research 
should concentrate on the theory-based development and experimental tests of new 
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interventions. The focus of this research would be on applying the insights of behavioral 
research to improve the understanding of the causes of car use as well as its voluntary 
reduction. If supported by strong empirical evidence, in a second step the identified causes 
should be systematically connected with interventions that potentially are able to activate 
these causes. In a third step a series of small-scale experiments should be conducted to test 
whether the newly developed interventions activate the causes as well as whether the 
activation of the causes results in behavioral change (for an example of such a research 
program, see Taniguchi et al., 2007). A critical feature of such experiments is the random 
assignment of participants to experimental and control groups (Fujii et al., 2009) with the 
intervention applied only to the experimental group. Because the focus of this research is on 
inferring causes, high internal validity is essential whereas the generalizability of the results is 
less important. For this reason studies aiming to test the causal effects of new theory-based 
interventions may use convenience samples. Ideally, this type of research would result in a set 
of empirically supported change mechanisms as well as interventions that activate these 
causes. 

The second line of research should focus on large-scale evaluations under realistic field 
conditions of “prototypes” of soft transport policy measures. In practice most policy measures 
consist of packages of interventions. Besides the evaluation of the procedures of the 
intervention (process evaluation), the aim of such large-scale evaluations is the valid 
estimation of the behavioural effects (outcome evaluation). For this purpose both high internal 
and external validity is essential. Thus, to guarantee a high internal validity of the evaluation 
results, true experimental research designs should be used. Fuji et al. (2009) provide an 
overview of how to apply such research designs within the context of evaluation of soft 
transport policies evaluation. To guarantee high external validity of the results, a large-scale 
intervention study is required based on data from a representative sample of the population. 
When an adequate body of high-quality evaluation studies is available, meta-analyses should 
be used to calculate more reliable and precise estimates of the intervention effects. 
Furthermore, if the synthesis of the available evaluation results indicate a strong variability of 
the reported intervention effects, meta-analyses provide statistical tools for analysing the 
potential sources of this variability, that is the possible impact on the reported evaluation 
results of sample characteristics, differences in the interventions, or differences in transport 
infra structure. A precondition for this is that the evaluation reports contain enough detailed 
information of these factors. 
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Figure 1. Conceptual framework. 
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Figure 2. Intervention type related to process of behavioral change. 
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