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ABSTRACT

This paper aims at presenting a set of travellers’ typologies using attributes characterizing people’s
attitude, through an Exploratory Factor Analysis (EFA), and a subsequent cluster analysis (CA),
based on the obtained latent constructs. The final goal is to contribute to deepen the knowledge on
market segmentation in order to define more people-oriented transport policies, focussing on a
medium size city Italian city, Alessandria. Six factors have been defined on which the k-means
Cluster Analysis has been applied finding four travellers’ profiles.

Results confirm certain hypothesis from behavioural psychological theories. Attitude-behaviour
relationships loosen when habits, consolidated in time, do intervene; moreover in small-medium
urban context, as opposed to large and dense cities, insufficient transport supply does not favour the
use of alternative modes to the motor vehicle, if not to the cost of a great loss in efficiency. In fact,
the study shows how significant constraints such as necessity, time saving, and low transport supply
(mainly designed around students going to school) are in determining a behavioural change, so that
the “right general attitudes” are not sufficient to obtain a real modal shift. This leads to expect
opportunistic behaviours, even within a overall positive attitude towards the environment. Actually,
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that overall positive attitude is not enough to prompt consistent behaviour unless a marked self-
control and strong motivation are present. These two features seem to be missing in the interviewed
sample of population, unlike what emerges from other studies undertaken in Northern Europe. The
geographic location most likely plays a significant role in such a difference. Indeed, cultural
background and the prevailing habits of the population may well explain the “slackening” of the
bond between moral norms and behaviour, and the subsequent search for surrogates (e.g. the high
willingness to pay for environmental protection) to justify the unwillingness to forgo the private
vehicle on behalf of more sustainable modes.

Finally, our study seems to prove that education could play a key role in transport policy
formulation but, moreover, in social policy, as individuals more akin to modal shift are those
showing higher levels of instruction.
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Travel behaviour, user profile, attitude, factor analysis, cluster analysis

1. Introduction

The current trend in transport planning and management is to pay growing attention to policies
addressed to reduce environmental concerns and to respect the strict constraints the international
community is setting. Massive use of motor cars is one of the main causes of many environmental
problems. Steg (2005) highlights that modal diversion analysis requires adequate knowledge about
motives for car use, so that policy action can be targeted towards the most significant factors.

A great deal of literature is aimed at the identification of the typical characteristics of people who
are willing to change travel behaviour, defining segmentation approaches based on behavioural or
socio-economic and demographic variables. This approach does not allow us to shed light on the
motivations of behaviour. While in psychological research models are based on the attitude-
behaviour relationship, in the transport sector the users’ segmentation based on such relationship
has been rare, even if several studies analyze the psychological determinants of modal choice
(Hunecke et al., 2010).

People’s choices in transport become more complex and less rationally explainable, as users’
choices and behaviour do not often seem to follow an economic logic or a fully rational thought.
The theory of individual choice behaviour, which has its roots in the economic consumer theory,
states that, apart from casual mistakes, random utility ¢ contains irrational aspects of the behaviour
which cannot be expressed with a mathematical or economical model (Ben Akiva and Lerman,
1985). However, economically unexplainable behaviour cannot be all considered as irrational;
personal feelings, perception and attitudes may assist in explaining and predicting travel behaviour,
and so does a more accurate market segmentation, grouping customers with similar needs and
motivations (Wedel and Kamamura, 1998).

A great amount of research about travellers’ preferences has shown that the perception of travel
options is complex due to the mix of internal and external factors that influence choices. Collantes
and Mokhtarian (2007), for instance, have presented a variety of personal factors which determine
subjective assessments of mobility: personality traits, travel-related attitudes, lifestyle
characteristics, and affinity for travel. Other researchers have found that general attitudes, travel
experiences and emotions also influence travel behaviour significantly (Handy et al., 2005; Sheller
and Urry, 2006). The analysis of the people’s characteristics is also relevant to understand how
people react to possible transport policy measures (Steg and Vlek, 1997; Schade and Schlag, 2003).
Therefore, the definition of traveller typologies through the segmentation of the population in terms
of attitudinal, sociological and psychological variables could allow the definition of a set of policies
tailored to different “groups”.

An interesting example comes from Go6tz (1999) who proposes to improve public transport, walking
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and cycling through the analysis of underlying motivations and symbolic content of modal choice,
adopting a classification of mobility styles for marketing addressed to specific target-groups. In
fact, Gotz argues that the understanding of people’s mobility involves the integration of physical
(movement), social (accessibility) and reflected (social positioning) aspects.

This paper aims at presenting a set of travellers’ typologies using attributes characterizing people’s
attitude, through an Exploratory Factor Analysis (EFA), and a subsequent cluster analysis (CA),
based on the obtained latent constructs. The final goal is to contribute to deepening the knowledge
on market segmentation in order to define more people-oriented transport policies.

The paper starts with a literature review on market segmentation using attitudinal and behavioural
variables (section 2), showing some relations or differences with our research. On this basis, a
methodology has been set out and presented in section 3 where the survey carried out to investigate
people’s attitudes and behaviour is described and the statistical analysis design is explained. The
results of EFA and CA are presented in section 4 and further discussed in section 5, while some
final considerations are set forth in the conclusions, comparing the obtained results with relevant
literature outcomes

2. Literature review

Travel behaviour has been seen mainly as a function of pure socio-demographic attributes;
however, several researchers in the last few decades have argued that individuals’ personality,
attitudes and perceptions have a great influence in predicting it.

Among the first studies using attitudes to segment transport users, Pas and Huber (1992) defined the
rail users’ groups in relation to their willingness to change behaviour, and Davies et al. (1997)
classified groups of cyclists based on attitudes to this mode of travel. Those researchers analysed
particular groups of users, using a specific transport mode, while Jensen (1999) carried out one of
the first studies in transport, using a sociological perspective, to investigate some of the mechanisms
behind the transport behaviour as it appears in today’s society. She analysed the influence of
attitudes on the individual’s own explanations and perceptions of behaviour and attitudes, defining
six mobility typologies for Danish people based upon 20 in-depth interviews: the passionate car
drivers, the daily life car drivers, the leisure time car drivers, the heartedly cyclists/public transport
users, the cyclists/public transport users of convenience and the cyclists/public transport users of
necessity.

Subsequent studies continued to investigate the travel behaviour under a sociological and
psychological point of view, but applying travel behaviour theories to the transport sector.

Wall et al. (2007, 2008) explained the commuting modal choice comparing the two best established
travel behaviour theories: Norm Activation Theory (NAT) (Schwartz, 1977) and the Theory of
Planned Behaviour (TPB) (Ajzen, 1985).

The Norm Activation Theory (NAT) originally formulated by Shalom Schwartz, posits that two
conditions are required for an individual to activate a norm. First, the individual must accept that
there is a public good/bad aspect of his/her private actions. This is called awareness of
consequences. Second, the individual must ascribe personal responsibility to the issue at hand.
These conditions are necessary, but not sufficient, for making moral decisions.

The TPB is based on the concepts of attitudes, perception of social norms, and perceived
behavioural control. Attitudes can be defined as positive or negative evaluations or beliefs held
about something that, in turn, may influence one’s behaviour. They typically include cognitive,
affective and behavioural components (Parkany et al., 2004). Knowing people’s attitudes could
provide a useful, though not infallible, guide to their likely behaviour because attitudes seem to
influence intentions to act and their translation in behaviour may be constrained by circumstances
(Ajzen and Cote, 2008). Unlike personality, attitudes are expected to change as a function of
acquired experience. The NAT is more pegged to moral considerations and altruistic behaviour that
go beyond the scope of this work, whereas the approach based on attitudes and behaviour is more
akin to the TPB theory.

Bamberg and Schmidt (2003) analysed the use of car by students travelling to the campus and



found that choice of travel mode can be affected by interventions that produce change in attitudes,
subjective norms, and perceptions of behavioural control. Furthermore, when circumstances remain
relatively stable, past travel choice contributes to the prediction of later behaviour. Of course habit
has emerged as an important component in modal choice, but other aspects also appeared
significant. Perceived personal features of car use (e.g., speed, flexibility, and less stressful) do have
a significant influence on the intention to use this travel mode. Surprisingly enough, the perceived
external and self-generated social expectations seem to have a stronger influence than habit in the
intention to use the car for university routes. Young people are probably more sensitive to perceived
social expectations than adults, and sometimes show more sustainable behaviours and favourable
attitudes to modal change, as our study has proved.

The above results are significant in defining which behavioural mechanisms policy makers have to
consider in transport planning, in order to lead users' choices towards sustainable transport. Steg
(2005) examines various motives for car use in the Netherlands and suggests that policy makers
should not focus exclusively on instrumental reasons for car use, but they should, likewise, take into
consideration the various social and affective causes. It is clear that the process to induce a modal
diversion finds some obstacles due to different personal constraints caused by work typologies and
family needs. But also the daily activities and habits could spur a rigidity to change, even if
opinions towards modal change are favourable. In fact, the choices made for the daily trip represent
a repeated behaviour which can gradually become a habit and this very repetition hinders the ability
of people to change it (Aarts et al., 1998). In particular situations, when there are important changes
in the context, (i.e. moving house or job) people are less constrained in their habits and, thence,
more open to behavioural changes (Harms, 2003; Karash et al., 2008). Fujii and Garling (2003) also
argued that context is a true determinant of actual behaviour.

In our case study the habit is analysed through the questions related to the “most frequent trip”. This
trip is considered because its frequency and repetitiveness for the interviewed people makes it the
best-known trip. In the literature, this is usually referred as commuting or home-to-work trip. For
example Ory et al. (2004) worked on commuting trips claiming that travellers attitudes and
personality (representing motivations) are more determinant to “travel liking” than objective travel
amounts. The variable classification used in their survey covers different aspects classified by the
authors in: Objective Mobility, Subjective Mobility, Relative Desired Mobility, Travel Liking,
Attitudes, Personality, Lifestyle, Excess Travel, Mobility Constraints, and Socio-demographics.
Johansson et al. (2006), analysing a sample of Swedish commuters, found that both attitudes
towards flexibility and comfort, in addition to being environment-friendly, influence the
individual’s modal choice. In other cases (Ellaway et al., 2003) self-esteem, protection, autonomy,
and prestige are personal and important features that prompt people to use a car — also confirmed by
Steg (2005) — showing the necessity to build more comfortable, flexible, and attractive public
transport means to capture and lead car users towards more sustainable transport options.

However, some other studies, not only focused on commuters (Anable, 2005), have adopted the
TPB to indentify travel behaviour segments within the visitors of the National Trust Sites in the
north-west of the UK. She identified “complacent car addicts” versus “aspiring environmentalists”,
amongst other profiles. Even if the specific sample, made up by tourists, could have led to an
overestimation of some environmental and naturalistic tendencies, some suggestions have been
drawn from Anable’s segmentation, even if, in our study, the analysis is carried out over a random
sample not coming from a particular group.

In our research several behavioural and attitudinal aspects are investigated, mainly those in Ory et
al. (2004). Arguably, less attention is given to excess travel, while more interest is paid to travel
liking, attitudes towards travel, personality traits, attitude towards time saving and the willingness
to pay to reduce air and noise pollution, focusing on the most frequent trip. Thus, we decided to mix
attitudinal and behavioural questions with typical stated preferences (SP) questions concerning
willingness to pay and trip time reduction. In a few cases, SP surveys are associated to TPB theory;
for example, Fujii and Gérling (2003) suggest that behaviour has two preference components: core
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preferences, invariant over the time and across situations, based on habitual behaviour such as daily
commuting; and contingent preferences, based on the actual context and situation. They use SP
surveys to quantify the “core preferences” arguing that stated preferences could not reflect the “core
preferences” but just represent behavioural intention, and the inconsistencies between behavioural
intention and actual intention are to be ascribed to contingency preference caused by people
context, habits and lifestyles.

Lifestyles are meaningful to travel behaviour. They are not only determined by socio-economic and
demographic variables, but are also related to individual values and attitudes (Hunecke et al., 2010).
Few researchers have attempted to segment population on the basis of lifestyles. Redmond (2000)
used both attitudes and lifestyles for travellers’ segmentation, defining 6 attitudinal types and 11
groups based on characteristics related to personality and lifestyle. Hunecke and Schweer (2006) (as
mentioned in Hunecke et al., 2010) tested socio-demographic, lifestyle, and attitudinal variables to
understand the predictive power of the modal choice and destination frequency. Chliaoutaki et al.
(2005) used lifestyle traits as predictors of driving behaviour in urban areas of Greece, focusing on
car users. In this case lifestyle factors are defined and related to a specific “aberrant driving
behaviour” referred by the authors as ordinary violations, errors, and aggressive violations. In our
case we do not consider this kind of behaviour, but just test how simple lifestyle characteristic stand
to influence the modal choice and travel perception.

A complementary strand of travel behaviour research has been dealing with external factors, such as
the residential environment and the availability of transport. In fact, Stradling and Anable (2008)
argue that environment characteristics or land use effects influence transport patterns and choices
and, likewise, the location of trip origins (e.g. homes) and trip destinations such as jobs, shops and
recreations can be shaped by the topography of the terrain.

In their work, Meurs and Haaijer (2001) contributed to better understand the extent to which the
spatial structure of the residential environment can explain mobility, in general, and modal choice,
in particular. In addition they analysed the role of spatial planning and mobility management issues.
Their research proved that mobility and the choice of transport modes are directly linked to
characteristics of the spatial environment. According to their conclusions, the “impact of the
characteristics arising from the residential environment is considerable, at 20%, although this
relative effect varies with mode of transport, from about 10% for car trips to 40% for journeys on
foot” (Meurs and Haaijer, 2001, p.445). Helminen and Ristimé&ki (2005) show how the labour
market has expanded the commuting area of employed persons and, likewise, the commuting
distance, thus altering trip frequencies and inducing higher rates of telework. Travel behaviour
changes also with distance: for more than 100km people opt for a second dwelling unit, closer to
the working place, with just one home to work return trip during one week.

However, even for people living in big cities, the transport supply is not always sufficient to allow
them efficient connection with their working place. Kawabata and Shen (2006) analysed three cities
in USA (Boston and Los Angeles) and Japan (Tokyo), showing that zones with high job
accessibility by public transport are limited to small portions of the metropolitans area. The
comparison of the three cities show that "the mean job-accessibility value for transit users with 30-
minute commutes in Tokyo was more than six time higher than in Boston and more than ten time
greater than that in Los Angeles" (Kawabata and Shen, 2006, p.125). It is clear, in these cases, that
the public transport accessibility is a variable influencing commuters’ behaviour, inducing people to
use the car and creating social differences and disadvantages in accessing to economic
opportunities.

Other research results, however, point out that people are more affected by their own perception of
modes rather than the mere existence of those modes (Hesse and Trostorff , 2000; Kuhnimhof et al.
2006). This is an interesting issue, partially confirmed by our own study, even if the lack of a real
public transport network has emerged as a key factor in the attitude-behaviour relationship.

The literature shows how several factors play a role in mobility choices, interacting among them
and making difficult behavioural previsions. An attitude-behaviour as well intention-behaviour gap
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do exist. In fact, we can observe how different attitudes can lead to the same behaviour, because the
context (contingent preference) can change the core preference, and the lifestyle and habit can
equally weaken it. To this extent, Fuji and Garling (2003) argue that behavioural intention better
predicts the behaviour than other measures because it implies a commitment to act in addition to the
desire to act (core preference). Nevertheless, they add that there are some other factors affecting the
relation intention-behaviour or behavioural intention-behaviour that are defined errors of omission
and errors of commission. The error of omission relates to not choosing an alternative after having
declared an intention to choose it; it can be caused by strong “habitual” target behaviour (behaviour
towards which a behavioural intention is formed) and impulsiveness of target behaviour. The error
of commission differs from the previous one as the respondent fails to choose an alternative after
having stated their intention to choose it; it depends on a strong “habitual” alternative behaviour (a
behaviour chosen as an alternative to a target behaviour), weak intention, unrealism of plans to
implement target behaviour, and low actual behavioural control and optimism bias. If we add the
errors coming from the social desirability and strategic responding biases, we can fully understand
the complexity of the framework.

The current research aims at contributing both to test the influence of socio-demographic factors on
travellers, and to assess which are the most relevant attitudes for defining travellers’ profiles in a
Southern European context, using a CATI (Computer Aided Telephone Interview) survey on a
stratified sample from a medium size Italian city.

3. Methodology

Understanding the influence of attitudes on the behaviour of a population living in a city in the

north-west of Italy involves two steps. The first one is geared to reveal the interdependencies

between attitudinal variables, finding eventual latent constructs through exploratory factor analysis.

The second step aims at defining homogeneous groups of travellers, through the use of cluster

analysis, based on the defined latent constructs.

In our work we decided to focus on attitudes and behaviours related to the most frequent trip made

by respondents, independently from its purpose and people occupation (workers, students, retired

people, housewives, etc.). The idea is that the most frequent trip is the best known for users in terms
of time and general constraints. The most frequent trip could induce a specific mobility behaviour,
regardless of people characteristics (employed/unemployed) and trip purpose (work, shopping, etc.),
and it is more related to people habits, less likely to be changed. For this reason it is interesting to
study the relationship between people attitudes and this type of trip that involves “rigid rules” in
terms of behaviour.

Thence, our approach wants to stand away from some studies, where the research is focused on the

trip to work. However, in other studies the segmentation is obtained or applied on a pre-defined

users’ typology, based on:

— the mode used to travel, without taking into account the typologies of trip (most frequent or
otherwise), differentiating private car users from public transport users (Jensen, 1999), and
considering car availability to split attitudinal clusters in two groups: car-owners and not car
owners (Anable, 2005). In other cases the researchers do concentrate on a single mode: railway
(Pas and Huber, 1992), metro (Pronello and Rappazzo, 2010), bicycle (Davies et al., 1997), or
the private car (Steg, 2005; Chliaoutaki et al., 2005; Choocharukul, 2008);

— the trip purpose, differentiating the trip to work from all other purposes, and considering only
one category: commuters (Redmond, 2000; Lieberman et al., 2001; Outwater et al., 2003; Choo
and Mokhtarian, 2004; Johansson et al., 2006; Shiftan et al., 2008) or tourists (Anable, 2005)
where the defined clusters are described in terms of current and future behaviour and intention
related to leisure trips (for National Trust);

— the gender (Zhou et al., 2004; Beirdo and Cabral, 2008).

The objective is to define homogeneous travellers’ groups based only on attitudinal variables,

regardless of the behaviour in terms of mode and trip purpose and, thereon, to observe if the clusters
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show differences both in terms of behaviour and social characteristics. In fact, today haste and
stress conditions seem to cut uniformly across demographic and behavioural characteristics and
each individual allocates to his/her most frequent travel the same features assigned by workers to
their commuting trip. Actually, this trend emerges from our research in the definition of the clusters
(section 5).

Finally, the last point to be mentioned is that a significant amount of the studies refer to car users or,
when public transport users are considered, those living in big cities where the public transport
supply is generally well developed. Studies in small and medium size cities are lacking and it would
be worth to investigating if people living there show similar attitudes to those of citizens in big
cities, and how much the transport supply can lead to discrepancies between attitudes and
behaviour, mainly for people boasting pro-environment positions. In this case the role of context as
true determinant of actual behaviour (Fujii and Garling, 2003) will be checked.

3.1 The sample

Our research wants to test the situation of the medium size cities and Alessandria was chosen as a
case study from which the sample should be drawn. Alessandria has about 85,500 inhabitants and is
located in Piedmont region, in the north-west of Italy, having an industrial and services economic
base.

The survey was designed to test a pricing policy option in the city centre and was not meant to be
analysed using a common factor model, as done in other studies where an expanded version of TPB
was the theoretical framework used for the selection of attitudes in the segmentation process
(Anable, 2005; Hunecke et al., 2010). However, as the survey was focused to investigate people
attitude towards travel and transport policies as road pricing, the obtained data are well suited to
behavioural analyses.

The sample was drawn from the resident population, using a stratified sampling plan based on the
age, occupation, and residential location. Only people over eighteen years old were considered as,
in Italy, this is the minimum age for obtaining the driving license. Concerning occupation, we
considered general workers, students, housewives and retired people. For the residential location,
the sample was stratified according to ten zones in which the study area was divided (23 within
Alessandria municipality and 6 in the suburbs).

The stratified sample was made up by 690 respondents, corresponding to the 83% of the estimated
sample and providing an error parameter at three percent with a 95% interval of confidence. The
high response rate was also due to the great effort made to advertise the survey through the local
media.

3.2 The questionnaire

The questionnaire was administered using a CATI (Computer Aided Telephone Interview) method

and included four sections:

1. collection of revealed preferences data for the most frequent trip undertaken by respondents on
both week-days and week-end: trip destination, purpose, duration and transport mode;

2. collection of information regarding the attitudes about the most frequent trip and travel in
general, public transport, traffic conditions, and the environment, with a few questions about the
respondents environmental sensitivity and willingness to pay (WTP) for improvements of the
city air quality and noise;

3. applications of the stated choices (SC) games about, respectively, an improvement of the
environmental conditions and an application of car limitation policy (road pricing);

4. investigation on socio-demographic aspects of respondents and their household: gender, age,
education, residence, family size, employment situation, income and number of vehicles owned.

The designed questionnaire is based on a review of several surveys found in the research literature

(Jensen, 1999; Richardson et al., 1995, Ory et al., 2004), adjusted to the Italian population in

accordance to the results of a focus group conducted with a sample of residents in the province of



Turin (Torino), the capital of the Piedmont region, located 90 km from Alessandria (our case study)
(Cortese, 2004).

Section 2, in particular, contained 46 questions to research specific attitudes towards the mode used
and time savings, the trip and its characteristics, as well as towards the willingness to pay (WTP)
for improving environmental conditions, and to access to the city centre in case of a pricing scheme.
Finally, personality traits of respondents have been investigated too.

Most of the above variables are ranked on a Likert scale from 0 to 10 (Likert, 1932) or from 0 to 5
for the personality traits question, as a 0 to 10 scale would have been too detailed for describing life
styles in connection to travelling. The data can be treated as discrete quantitative data, so that the
use of multivariate data analysis is allowed. The variables regarding the WTP are expressed in
Euros, ranging from 0 to 25 €/week in case of air and noise pollution, while from 0 to 21 €/week for
the access to the city centre. For the environmental values the requested amounts were rated in
Euros/year, from 0 to 1,300 €, while daily figures, from 0 to 3 €, were asked for the access to the
city centre. The values were then converted in weekly amounts to obtain comparable figures.

Out of the above mentioned 46 attitudinal variables, 27 were selected for the study to describe each
user (Table 1). Some variables contained in the questionnaire were not taken into account in the
analysis because many values were missing or because they were binary or nominal. The sample of
690 units was then reduced to 663, since 27 persons did not make any trip and not answered to the
questions related to specific attitudes on the mode used.

3.3 Data analysis design

As hinted above, in order to evaluate the presence of “unobserved” or “latent” variables influencing
the travel behaviour, an EFA has been performed. Cronbach’s alpha coefficient has been calculated to
have a first evaluation of the internal consistency of the items included in the factor analysis. The
results were satisfactory, with an alpha value always greater than 0.71. The Shapiro-Wilk normality
test was applied and showed that data are not-normally distributed. All the measures conducted to
evaluate test reliability and sampling adequacy allowed us to proceed with the application of the
factor analysis. Principal Axis Factor (PAF) extraction method was performed through the software
BMDP (BMDP, 1992). The advantage of PAF is of entailing no distributional assumptions, most
appropriate in this case of not-normally distributed data. The number of factors was chosen through
the scree test, jointly used with the Kaiser criterion of computing the eigenvalues for the correlation
matriX, to avoid eventual distortions in the results (Fabrigar et al., 1999). Then, factors are rotated to
obtain a simple interpretation and the oblique rotation has been chosen as it permits correlation
among factors. In case the factors structure involves orthogonal factors, a successful oblique
rotation provides estimations of the correlations among factors that are close to zero and produces a
solution quite similar to that obtained by a successful orthogonal rotation (Fabrigar et a., 1999).
Like in Wall’s work (Wall et al., 2007) the oblique rotation was preferred, confirming a certain
degree of correlation among factors.

The identification of the factors allowed us to consider new variables upon which to base the
successive cluster analysis. The score for each person was calculated as a summated scale of the
variables forming each factor. The result was an indicator of the global opinion of each respondent
to correlated items and could be considered as a sort of attitudinal test towards the perception of
transport means and travel. These multi-dimensional attitudes were used to segment the sample,
using k-means cluster analysis.

Cluster analysis covers a variety of techniques. A common class of methods is based on iterative
relocation (or iterative partitioning). K-means clustering uses the iterative relocation with the sum
of squares criterion (Mac Queen 1967). Although considerable research efforts have been
undertaken in this area (e.g., dendrogram analysis for hierarchical clustering), there is little
systematic guidance associated with these methods for solving basic practical questions such as
how many clusters there are, which clustering method should be used, and how outliers should be
handled (Fraley and Raftery, 2002).



Hierarchical clustering and k-means clustering are suitable for continuous data (Everitt et al. 2001)
as they are based on Euclidean distances, finding an average of several patterns.

Since the late 1990s, researchers stated that cluster analysis can also be based on probability models
(Bock 1996, 19984, 1998b), something that has led to the development of new clustering methods
where data are generated by a mixture of underlying probability distributions. An advantage of
using a statistical model is that the choice of the cluster criterion is less arbitrary (Vermunt and
Magidson, 2002). Fraley and Raftery (2002) highlight that “some of the most popular heuristic
clustering methods are approximate estimation methods for certain probability models”.
Nevertheless, the k-means cluster analysis has been chosen as it is suitable for our continuous data;
it is simple, keeping the complexity of the analytical procedure at a reasonable level, and, then,
providing a tool which is more readily usable in a decision-making process; and it has been often
used in previous researches, allowing a comparability of results. To support the choice, however,
the cluster analysis was carried out on the whole sample and on two different random subsamples
(half of the total sample), varying from 3 to 6 cluster solutions. It has been interesting to observe
that a strong stability of the solution was referred to 4 clusters where one of the 4 was always very
small, of course even smaller than for the whole sample, but maintaining its specificity.

The k-means cluster analysis was applied to latent constructs individuated through EFA. However,
the F-like-ratio was used to indicate the relative importance of the factors in determining clusters
and support the final choice.

Finally, a cross-analysis with socio-economical, attitudinal (the ones that were not used for the
EFA) and behavioural variables has been performed to understand which socio-economic
characteristics and users’ attitudes play a relevant role in differentiating the obtained clusters. As
collected data had a non-normal distribution, the Mann-Whitney non parametric test was used.

4. Results

The results from the factor analysis show that there are six latent constructs on which to perform the
market segmentation through the k-means Cluster Analysis that allows us to define four travellers’
profiles. The resulting clusters are quite informative and policy relevant, highlighting the
importance of attitudinal items.

4.1 Latent variables and their interpretations

Six factors were extracted, explaining 87.2% of total variance. The pattern of rotated factor loading
is presented in Table 2, where the loadings having a score higher than £ 0.35, on the 27 variables,
are highlighted for each factor.

Before giving an interpretation of the factors, it is interesting to observe which are the average
scores given by respondents to the different variables forming the factors. In table 3, the medians
for the variables expressed by a Likert scale of 11 points (0-10) or 6 points scale (0-5), are given as
also the mean value of WTP (expressed in Euros). In addition, to have a clear vision about the
modes used by the respondents, the data show that 354 persons used the car (312 as drivers, 40 as
passengers, and 2 as taxi passengers), 112 the train, 25 the bus, 40 the bike and 131 preferred to
move on foot.

As displayed in Table 2, the first factor, named “travel pleasure”, is mostly related to general
attitudes towards the travel, expressed by judgments regarding the reason why people usually move:
that is the pure enjoyment of travelling, the pleasure of experimenting different alternative routes to
arrive at the same destination, the sense of relaxation obtained from the trip, the possibility to think,
to meditate and to enjoy the loneliness, the excitement of visiting new places. In addition, the other
main variable loading the factor are related to the personality traits of the respondents in terms of
general attitude to move. The last two variables loading the factor, even if less important than the
previous ones, express the importance of carrying out activities during the trip (e.g. reading,
listening music, etc.) and the importance of the pleasantness of the route scenery. This factor
expresses travel satisfaction or enjoyment as a general attitude towards travelling. People having



high scores for this factor see travelling not as derived demand but, rather, as an intrinsically
desirable activity for a wide range of reasons: curiosity, variety-seeking orientation, enjoyment of a
route (Mokhtarian and Salomon, 2001), just for its intrinsic symbolic value (status, independence),
or as an escape .

The second factor, “high time saving desirability”, concerns the specific attitude towards time
saving in the most frequent trip, defined by the question: “Regarding your most frequent trip, what
IS your degree of satisfaction/pleasure in saving a certain percentage (varying from 0 to more than
50%) of travel time ?”. In the second factor the time reductions vary from 30 to more than 50%: the
increasing desirability for higher time reductions (from score 5 to 10) is shown in Table 3

The third factor, “Environmental WTP”, presents high loadings on two different items related to
individuals’ willingness to pay for an improvement of the city air and noise pollution. Table 3
shows, on average, a modest WTP of the respondents (2-2.5 €/week) and that noise is perceived as
less important than air pollution. In fact, even if noise is one of the costs ascribed to the transport
systems, it is undeniable that its effects on health are usually considered less serious than those
produced, for example, by air pollution. This could be due to the less evident effects on health
produced by noise, which are more stress-related and, hence, difficult to distinguish from other
causes. In addition, it is often overlooked that noise acts as an important co-stressor, interacting
with other causes, such as air pollution, in producing adverse health effects (Hadeira et al., 1990).
The fourth factor, “low time saving desirability”, concerns, as the second one, the specific attitude
towards time saving in the most frequent trip, in this case varying from 0 to 20% of travel time
reduction, while in the second factor the time reductions vary from 30 to more than 50%. Table 3
clear shows how people are scarcely interested in none or limited (10%) time reduction, but also a
saving of 20% does not seem to appeal much the respondents.

The fifth factor, “mode performance”, includes variables regarding the specific attitude towards the
mode used in the most frequent trip, expressing the perception that the preferred mode is the fastest
and most adequate one, creating a sensation of freedom and comfort, and that the most important
thing is a prompt arrival at the destination. In addition, the factor includes also the variable
regarding the general attitude towards the importance of travel speed. All these variables have
received, on average, high scores from the respondents, highlighting the importance of using
efficient, comfortable and fast modes in the current “pressured” society where the time is often
perceived as scarce.

The sixth factor, “mode pleasure”, as the previous one, contains variables regarding the specific
attitude towards the mode used in the most frequent trip, but oriented to the perception of its
connection with landscape, to the respect of the environment and, last, to the pleasure induced by
using the mode. Such a pleasure is expressed by the taste of driving for the car users, the
unpleasantness of driving and the preference for using train and bus, for train and bus users, as well
as the enjoyment of bicycle riding or walking, for bikers and walkers.

4.2 The users’ psychographic profiles

The defined six latent constructs were used as the new six variables on which to conduct a cluster
analysis. Each factor assumed the value obtained summing up the variables making it up. Thus, the
factors were measured by a quantitative score ranging from 0 to 75 for factor 1; from 0 to 40 for
factor 2; from 0 to 50 for factor 3; from 0 to 30 for factor 4; from 0 to 40 for factor 5; from 0 to 30
for factor 6 and, then, standardized for the successive analysis, since the variables range in different
intervals.

Furthermore, in order to confirm people’s features, additional criteria based upon deeper
information on the population, through descriptive and inferential analysis of data and other
statistical data at regional level (survey conducted by the Region in 2004), were used

Each of the four clusters represents a specific combination of attitudes, lifestyles, preferences,
showing a unique psychographic profile. Table 4 displays the segments based on the above latent
constructs, reporting the groups’ size and the cluster means (centres) and within-cluster standard
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deviations computed from un-standardized data. F-like-ratio is also reported in Table 4, where the
first four factors are the most important variables in determining clusters, while “mode
performance” and mode pleasure” are less significant. Figure 1 represents the scatterplot of the four
clusters and the cluster profile plot showing how the factors contribute to shape them.

The first cluster contains 235 individuals and it is the largest one (35.4%). As depicted in figure 1,
this group is high on “travel pleasure” and on the factor related to “mode pleasure”. Important is
also “mode performance”, but this factor is relevant for all the clusters, except the second one. The
persons forming this group show a high pleasure in travelling, in adventure travels, in visiting new
places and they consider the trip a way for relaxation and thinking, while enjoying the landscape.
These individuals perceive the travel not only as a means to reach a certain destination, but also to
derive a certain pleasure from the travelling activity. As for the mode pleasure they show a higher
enjoyment in staying in connection with the landscape thanks to their mode. Cluster 1 can be
labelled as “travel pleasure addicts”.

The second cluster is very small, including only 11 persons (1.7%). It is very high on environmental
WTP factor, recording the highest willingness to pay for reducing the air pollution and noise, with,
respectively, about 23 and 22 €/week (close to 25, superior limit of range). This is more evident
taking into account that the average WTP is low in all samples (Table 3) and that in other clusters
ranges from 1 to 2 €/week. In addition this group shows a quite low interest in travel pleasure, time
saving and the lowest score for mode performance. This cluster is named “paying ecologists”.

The third cluster includes 208 respondents (31.4%) characterized by high scores both on high and
low time saving, and a high value of mode performance, where we find the highest score given to
importance of speed. For these respondents time is a priority as they give importance to high time
savings: zero-savings is utterly ignored and even 20% reduction is not considered appealing
enough for them. The above factors, both related to time saving, can be seen as a mirror of our
current society. In fact, as Illouz (2007) argues, our society is dominated by that particular form of
recent economy that is the unbridled and fast capitalism. This economical model determines our
behaviours and influences our feelings. The first consequence of a such organized society is the loss
of time as the rampant increase of technologies tends to compress our private time. The time saving
as well as speed reflect perhaps the frantic rhythm of our modern lives. These individuals can be
labelled as “time addicts”.

The last group is made up by 209 individuals (31.5%) revealing the highest value on mode
performance, even if this factor is quite transversal to all the groups. At the same time, the cluster
shows the lowest importance of time saving, environmental WTP, and mode pleasure and nearly the
lowest value of travel pleasure. These individuals manifest a marked lack of interest towards
travelling in general and look forward to a mode offering the most on comfort and speed just to
reach the destination. The lack of specific interest in their trips, undertaken mainly out of necessity,
makes them “timeservers”.

5. Discussion on psychographic profiles: socio-demographic characteristics and travel
intentions
The clusters defined in section 4 highlight specific psychographic profiles and, to understand their
intrinsic nature, it is important to analyse them using the socio-demographic characteristics of the
respondents, but also the other attitudinal variables not used in the EFA, due to their categorical
nature. This will help to assess the inclination to changing mode, geared to the ultimate goal of
supporting decision-makers in setting up proper and efficient policies, more tailored to the users’
profile than to the traditional distinction between car users and public transport users.

5.1 The socio-demographic characteristics

In table 5 the socio-demographic characteristics of the four clusters are summarized. Parametric and
non parametric methods to test for dissimilarities between the groups of respondents were chosen,
adopting t-test and the Kruskal-Wallis test to investigate eventual differences among the groups of
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interviewees, according to their individual characteristics.

The analysis showed that gender, family size and income are irrelevant indicators in respect to
clusters’ difference, while age and education show differences between cluster 1 (travel pleasure
addicts) and 3 (time addicts), and occupation proves meaningful between groups 1 and 4
(timeservers).

Table 5 allows us to observe that travel pleasure addicts (cluster 1) are younger (57% of persons
being less than 40 years old and only 11.8% over 60), with a medium-high level of education
(90%), compared with time addicts (cluster 3), while those show the highest percentage of over 60s
and of low-educated people (15.9% primary school). Car ownership also differs between cluster 1
and 3 where this last group shows the highest percentage of non car owners (18.7%). According to
Kuhnimhof et al. (2006), what appears interesting is the role played by educational levels in
distinguishing the clusters, making those levels and, likewise the attitudes, appear as a determinant
in modal choice. In fact, even if time addicts reveal the lowest cars ownership, they use car more
than cluster 1, respectively 52.3% versus 40.1% (Table 6), and no difference in car use as an
alternative mode is recorded (both about 50%).

Considering occupation in general, cluster 1 and 4 (timeservers) display a similar percentage of
employed people, respectively 63.3% and 60.2%. However, the occupation typology is statistically
different between the two groups. In fact, within the employed people, the main difference concerns
the percentage of “workers”, twice as many in timeservers (cluster 4), and the percentage of
managers and others, much higher in travel pleasure addicts (cluster 1). The unemployed persons
(students and retired/housewives) are, respectively, three times as many, and half as many in
cluster 1, vis-a-vis cluster 4.

According to Anable results (2005, p.71), “attitudes and opinions seem largely cut uniformly across
demographic characteristics” as variables traditionally considered significant (income and family
size) are not determinant of attitudes, and the other variables listed above play a role only in
differentiating some clusters, but are not transversal to all.

5.2 The travel behaviour and intentions

To understand if modal diversion is an attainable goal, the first issue to be considered is the most
often revealed travel behaviour within the clusters and the extent group members are inclined to use
alternative modes. The questionnaire contained some specific demands aimed at testing this attitude
through categorical variables. In Table 6 these variables, and likewise the behavioural variables
regarding the mode used for the most frequent trip, are reported with the related responses. The
Kruskal-Wallis test shows a significant difference in terms of the mode used (p = 0.024) between
the clusters 1 and 4 and between 3 and 4. The travel pleasure addicts (cluster 1) show a greater
reliance on the train in respect to the other modes (30.2%), even if car is the most used mode
(40.1%), transversal to all the clusters, with peaks for timeservers (cluster 4) and paying ecologists
(cluster 2) (65.5% and 70%, respectively). The trip duration also differs between travel pleasure
addicts (45 minutes) and the other groups (paying ecologists: 23 minutes, p = 0.0028; time addicts:
29 minutes, p = 0.0000; timeservers: 30 minutes, p = 0.0001), probably related to the greater use of
train.

The purpose of the most frequent trip does not show any difference between clusters 1 (travel
pleasure addicts) and 4 (timeservers), even if the modes used are significantly different. On the
other hand, where the modes did not reveal statistical difference between travel pleasure addicts
(cluster 1) and time addicts (cluster 3), the trip scope was varied as the time addicts show higher
percentage in shopping/errand/leisure.

This result is quite interesting showing a decoupling between mode and purpose. In fact, we can
observe that, for the same purpose, people can choose different modes, both car and public
transport, the constraint not being the purpose itself (work or shopping/leisure), but their own
attitudes towards the travel. It is interesting to note how the time addicts (cluster 3) use the car more
often than travel pleasure addicts do, even if they make up the greatest percentage of people not
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owning a car and travelling for shopping/leisure. The reason lays on their attitude to give high
importance to time saving, being always in a hurry, even if they form the cluster with the highest
percentage of old-age people (30.4% over 60 years).

Concerning attitudinal variables, Kruskal-Wallis test shows a statistical difference between travel
pleasure addicts (cluster 1) and timeservers (cluster 4) in terms of car sharing propensity. However,
the disposition towards a higher use of bike where segregated cycle paths are available, as well as
the alternative mode used in the most frequent trip, have not emerged as statistically significant
among the clusters. In fact, as Table 6 shows, the most used alternative mode is again the car,
ranging from about 50% of cluster 1 and 3 to 60% of clusters 2 and 4. The dominant role of car is
undisputable, making more difficult a modal diversion towards more sustainable modes. However,
the modal alternative chosen for the most frequent trip could help in understanding if changing
behaviour is potentially feasible, if some constraints, as well as habits, were weaker.

In fact, the respondents who expressed the highest disposition to increase the use of the bike in case
of cycle paths availability, are those who already use the car less (travel pleasure addicts); instead
the car-dependant people — as paying ecologists (cluster 2) and timeservers (cluster 4) — are also
those less willing to abandon it and declaring weaker attitudes towards a modal diversion. The time
addicts (cluster 3) rely more on the bus as an alternative mode, and their behavioural intention of
increasing bus usage as alternative option to the car is consistent with their current behaviour. This
means that they are likely to be shifted to public transport if bus were time-reliable as a metro
system is, due to their strong orientation to time saving. In this case, the context is very important as
public transport in the studied city records a poor quality of service and a limited transport supply,
as in the most part of medium-size Italian cities, reinforcing the habit of using the car. This
confirms how attitude and habit play a joint role in determining behaviour. De Pelsmacker and
Janssens (2007) showed that, in traffic safety behaviour, both constructs can play a role: habit
formation leads to ‘automatic’ or learned behaviour, while (lack of) perceived behavioural control
(PBC) is a cognitive factor that may deliberately lead to a certain behaviour. Moreover, as
suggested by Triandis (1977), there is a trade-off between attitude and habit in the prediction of
behaviour: when habit is strong the attitude-behaviour relation is weak, whereas when habit is
weak, the attitude-behaviour link is strong.

Considering the attitude on time saving, the time addicts (cluster 3) surprisingly express the lowest
percentage in giving an economic advantage to time saving as well as assigning the lowest
monetary value both to the 20% monthly travel time reduction and to one hour of spare-time. They
are, together with timeservers, statistically different in their attitude towards the time saving and
time value, feeling less sensitive to the potential monetary advantage in respect to the travel
pleasure addicts.

In regard to environmental attitudes, the difference between travel pleasure addicts and time
addicts, as well as with timeservers, emerges again, highlighting a low interest for the “initiative of
Sunday on foot” (cars banned from access to the city centre) for the last two groups. The limited
environmental sensitivity is also fully confirmed by the response given to the degree of
environmental concern, that is the lowest for cluster 3 and 4 and the highest for cluster 1 and 2.
Even if the paying ecologists (cluster 2) feel the importance of the environment and are willing to
pay to preserve it, they do not seem ready to change habits and abandon the car, embracing the
“polluter pays” principle. They represent a minority in the sample and, while displaying different
general attitudes in terms of environmental WTP, they show similar behavioural patterns to cluster
3 (time addicts) and 4 (timeservers), being the most passionate car users.

However, the most difficult group to shift to more sustainable modes is, of course, that of time
addicts as they are not predisposed to alternative modes, thinking that their car is the most
comfortable and fastest mode and the only thing they are interested on is the arrival to destination.
Comparing information from Table 6 and Figure 1 is possible to observe some relationships
between behaviour and attitude. People in cluster 2 are conscious about the pollution they cause and
show a willingness to pay for continuing to use the car instead of other modes, namely, public
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transport. This happens independently from trip purpose, as their strong habit in using car and their
low attitude to shift away from it, using alternative modes, cut across the purpose (work 54.5%,
study 9.1%, and leisure 36.4%). The same behavioural intentions regarding the “no change the car
use” are recorded in cluster 4, showing also a low interest in travel and mode pleasure. Even if quite
similar to cluster 1 (travel pleasure addicts) in terms of travel purpose (Table 6), they are less
inclined to travel pleasure and their behavioural intentions are quite different, showing a higher
rigidity and low attitude towards modal diversion and environmental concern, and not inclination to
change. It can be argued that a better predictor of behaviour is the behavioural intention, as
demonstrated by Ajzen (1985, 1991), Fishbein and Ajzen (1975), and Garling et al. (1998), since it
does not express only the desire to act, but also the commitment to act.

Again, it is not the purpose that influences behaviour, but the attitudes and the behavioural
intentions towards travel. This leads us to think that they will hardly shift to more sustainable
modes, according to the outcome of Fujii and Gérling (2003). They noticed in their experiment that
prediction is more accurate if it is based on a stated intention not to “perform the behaviour” and it
is much lower if based on an intention to “perform the behaviour”, while, if habit to perform an
alternative behaviour intervenes, the predictive accuracy may decrease even further.

6. Discussion and conclusions

Analyses prove that the travel pleasure addicts (cluster 1) manifest the highest attitude to change
mode while time addicts (cluster 3) and timeservers (cluster 4) display the highest dependence on
the car, and low intention to use alternative modes. The travel pleasure addicts manifest such a
satisfaction for travelling and mode performance, that they could be shifted to public transport if it
was substantially improved in its efficiency. In fact, 30% of them already use the train, enjoying the
service, the association with the landscape, as well as the possibility of undertaking other activities
while travelling. In addition, they could be easily shifted from car to alternative modes should these
guarantee time saving to which they grant the highest value.

The clusters description shows also a confirmation of the hypothesis set up in our methodological
approach (section 3). In fact, in our study we focused on the most frequent trip, not considering its
purpose, and the above results show that the same attitudes (car use and low-null modal diversion
intention) are recorded in people with different travel purposes, reflecting a resistance to change
behaviour in terms of car use, partly because of habit.

The analysis shows a difference, in terms of mode, only between cluster 1 (travel pleasure addicts)
and 3 and 4 (time addicts and timeservers), due to a greater reliance of train by travel pleasure
addicts, even if all the clusters reveal that the majority of components use the car. However, the
motivations to use the car are quite different. The car is often the most convenient way to satisfy
users’ needs and time limitations, even if certain individuals display a more favourable attitude to
modal diversion; other times the car is preferred for the intrinsic pleasure derived from its use,
observing in this case a lower disposition towards the use of more sustainable modes.

The TPB posits that the most relevant determinant of behaviour is the intention to perform that
behaviour (behavioural intention). In turn, intention is described by three components; attitude,
subjective norm and perceived behavioural control. While empirical support for the predictive
ability of the TPB in a physical activity domain is evident (e.g. Hagger et al., 2002), current
research suggests, nonetheless, that intentional control of behaviour may be more limited than the
TPB assumes. For example, habit strength has been found to moderate the intention-behaviour
relationship such as intentions predict behaviour among individuals with weak habits and not
among individuals with strong habits (Chatzisarantis and Hagger, 2007). These outcomes are close
to our results where habit seems to play a main role in choosing the mode for the most frequent trip,
supported also by a lack of perception of immediate and evident negative consequences of their
behaviour (unlike physical activity and use of drugs). In fact, users do not often perceive their
mobility behaviour as a direct determinant of climate change, as if it were not their responsibility.
However, when they become conscious about the cause-effect relationship, they show high
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willingness to pay to reduce the damages produced by their unsustainable behaviour. In both cases
their environmental belief and, consequently, their behavioural control are weakened. This fact,
associated to strong habit, is unlikely to lead to a behavioural change towards more sustainable
modes.

Ajzen, (1988), in his principle of compatibility, declares that we can expect a strong attitude-
behaviour correlation if the measures of attitude and behaviour involve exactly the same action,
target, context, and time elements. Ajzen and Cote (2008) add also that global attitudes fail to
predict specific behaviours because they are too general to be relevant for a specific performance,
even if they are strong. This approach finds confirmation in our results; in fact, the paying
ecologists (cluster 2) show a pro-environment attitude through both a high environmental concern
and WTP to reduce air and noise pollution due to transport (general attitudes); but their behaviour is
strongly geared to car use.

Eagly and Chaiken (1993) suggested that the relation attitude-behaviour can be weakened by
correlated factors of attitude strength as certainty, amount of knowledge, or the temporal stability of
one’s attitude. Observing the paying ecologists’ specific attitudes towards the mode used in the
most frequent trip, a low interest in travel pleasure as well in the performance of the mode they use
is recorded. This means that, for this small group, there are not social and affective motives for car
use, as found by Steg (2005), but the use of car is mainly due to functional reasons and the low
performance of public transport. If we add the strong habit in using car, all these factors contribute
to weaken the relation attitude-behaviour. This is fully confirmed by the mode used for the most
frequent trip, that is never the bus or the train (0%), and from the stated attitude about the use of
public transport, even if it was free of charge (60%). This also explains well their strong
willingness to pay for reducing pollution because, even if they are conscious about the
environmental damage of the car use (general attitude), they are not prone to change mode, and,
consequently, their habits. Thus, the lack of a positive attitude towards the modal diversion is
balanced by a clear willingness to pay for their conscious polluting behaviour (internalising the
“user pays” and “polluter pays” principles), and their environmental concern does not induce a
“virtuous” behaviour in terms of modal choice, but encourages them to pay for maintaining their
“bad habits”, giving a justification to the mismatch with their moral norms.

We can argue that an efficient alternative to the car could move them to shift, moreover as 20%
already use the train as an alternative mode. However, to reinforce the use of this alternative mode
as main mode, the increase of transport efficiency is not enough and three elements should be
considered: a detailed action planning, a perceived self-efficacy, and an action control. In fact a
strong motivation and self-control can trigger the general positive attitude towards the environment.
As argued by Poortinga et al. (2004), the socio-demographic and household variables are more
influential on environmental behaviour than the environmental beliefs, and Hunecke et al. (2010)
add that “behaviour specific attitudes and beliefs are better predictors of behaviours than values or
general environmental concerns”. This leads to think that a modal diversion could only happen if
the certainty and the amount of knowledge about the car efficiency, linked to the strong habit
acquired over time, would be overcome by policies focused to increase the efficiency as well as the
knowledge of alternative modes through adequate information about their performance and positive
effects on the environment. An educational policy — showing that it is not sufficient to pay to
improve the environment, but that changing habits could convey personal and general benefits alike
— could trigger the positive behavioural intention to increase the use of bike and bus (40%) and the
commitment to act in a different way, consistent with their general beliefs, strengthening, as a
consequence, their behavioural control. This could be extended also to other groups where the
general attitudes reveal a wider potential for modal diversion, that could be realised only
overcoming the contingent situation of low quality public transport and limited cycle paths
availability, providing evidence of the importance of the context and of the social environment to
improve the attitude-behaviour correlation.
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Harland and Wilke (1999) affirm that moral norms stem from environmental concern and
knowledge. Our research shows that the moral norms have no strong bearing on the respondents.
Arguably, this difference, also in respect to Anable findings (2005), is due to the diverse cultural
backgrounds and habits of UK versus Italy, where the sensitiveness for the environment is still not
broadly shared. A general evidence comes out from literature (European Commission, 2005;
Korfiatis et al., 2004; Wright and Klyn, 1998) in terms of social differences between the Northern
and Southern European countries, namely in terms of their compliance with the rules or the concern
for the environment. Steg and Gifford (2005) highlight important differences between North
America and the Netherlands as regards car dependency (i.e., the level of car use, car oriented land
use and quality of travel alternatives), much higher overseas. They also argue that the above
differences can emerge when comparing regions within a country.

The above low attention towards the environment, joined to the already mentioned poor quality of
public transport supply in medium-size cities, does not favour a pro-environment behaviour unless
major trade-offs are accepted in terms of trip efficiency.

This supports Ajzen’ argument that general attitudes are rarely related to behaviour as the specific
choice constraints (e.g. poor transport supply) play a big role in breaking up the relationship
attitude-behaviour. In fact, the public transport supply, insufficient for the users’ needs, is an
important constraint in modal shift and it is probably one of the main causes hindering the
development of a pro-environment behaviour.

The environmental behaviour differences between our results and literature evidence show how
both the geographical and spatial context (medium size city), as well as the social context could be
significant in conditioning behaviour. As hinted in section 2, an abundant literature comes mainly
from the U.S, with some studies in UK and northern Europe, with just one example coming from
Greece, but focussed on personal traits of car drivers. Thus, there are not any studies in southern
Europe concerning the market segmentation based on attitudes and there is scarce knowledge about
the eventual influence of geographical location on people behaviour. In fact, this could have some
implications in terms of culture, habits, climate, as well the characteristics of public transport
supply, observed as an important constraint in modal choice. Some discordant results about the
moral norms and related behaviour show how the cultural background and the habits of a
population can lead to a slackening of the tie between them and how other surrogate attitudes (e.g.
willingness to pay) are found to justify this mismatch. These initial results provide the basis for
further research to the extent culture and education can influence the transport users’ behaviour,
and the convenience of providing proper education on mobility to influence in a positive way their
behaviour. We recommend this issue should be further investigated to present decision makers with
more policy instruments to add on to the more traditional, but necessary, interventions on the
transport supply and mobility management.

Another interesting finding concerns the car dependency that, here, is related more to necessity than
to pleasure. In fact, the travel pleasure addicts manifest a real pleasure for the mode they use,
whatever it is (car, train, bus, bike, foot), and the great enjoyment they declare is for the travel itself.
This implies a certain flexibility to use any mode allowing them to enjoy the pleasures of freedom,
discovery and adventure. This fact confirms what other researchers have found (Mokhtarian and
Salomon, 2001) about travelling for its own sake, something valid for the most frequent trip and not
only for undirected travels. The difference between the profiles of public transport users and car
users, as found by Jensen (1999), does not emerge here, as the car cuts across the mobility habits,
and users’ emotions towards travelling are the most important discriminating factors amongst
groups. This is confirmed also by the variable forming the factor 1 (travel pleasure) that measures
the personality trait towards travelling (from “preference to stay at home” to “liking of adventure
travels”, as in Table 1). The results show that time addicts and timeservers (cluster 3 and 4) are
much more sedentary than the other two clusters and that cluster 1 (travel pleasure addicts)
components are those people fonder of travelling to know new places and loving adventure travels.
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Definitely, travel pleasure addicts appear to be statistically different from 3 (time addicts) and 4

(timeservers) under several attitudinal variables.

The timeservers are the cluster representing people showing the biggest difficulties to shift to more

sustainable modes; these individuals could be compared to the sluggish (as in the Dante’s Inferno)

and their “conversion” could pass through a sensitization about the car costs, in terms of direct and
indirect ones (health and quality of life) to overcome their indifference and passivity in choosing the
car as the most obvious mode.

What clearly emerges from our research is the marked significance of identifying psychographic

profiles in helping decision makers to plan for a more sustainable mobility, tested on the population

and on its specific living context. The identified clusters show that some people snub any well
known and accepted transport policy, while in other clusters, as travel pleasure addicts, people
seem more inclined to change. Policy makers should concentrate on this last group and act to
remove obstacles in transport supply. In fact, our study shows how significant are constraints as
necessity, time saving, and low transport supply in determining a behavioural change, so that the

“right general attitudes” are not sufficient to obtain a real modal shift in medium-size cities where

public transport is not well developed and mainly designed around students going to school.

The market segmentation leads to suggest the following practical policy options:

— to invest money in improving public transport quality in the medium-size cities, as well as cycle
paths, in order to prompt travellers to use them. Decision makers should mainly focus on quality
and image of public transport to attract also the timeservers who choose the most useful
opportunity and will hardly abandon their car if not properly informed and stimulated:;

— to make private transport more uncomfortable and expensive, introducing strong restrictions on
parking (reducing parking places) and increasing its cost, prompting car users who use it both for
its own sake and without further interest, to shift modes. This is also showed in a previous study
by Mackett and Edwards (1998) who analysed seventeen public transport systems (mainly light
rail) and recorded a general overestimation of potential new users, confirming that the
introduction of a high quality public transport does not guarantee a significant modal diversion,
if a proper policy for reducing car use is not adopted;

— further on the “traditional” options described, an important supportive action should be
stimulating people attitudes through proper information and advertising about the effects of
unsustainable behaviours, to induce them to change their habits, a preliminary step towards
behavioural change. Information and advertising could take the shape of an “educational plan”,
addressed to mobility, that we consider the key issue to induce the change, starting from the
young generations. They are the at grassroots to reach a future collective and social
consciousness, forming the culture and attitudes of a population, but they are also those who
more clearly perceive the social expectations having a stronger influence than habit on the
intention of using the car (Bamberg and Schmidt, 2003). It emerged from our study that young
people (such as students) show more sustainable behaviours as well as a more positive attitude to
modal change. On this basis, a cultural-oriented approach, tailored to the different characteristics
of people living in a country, but even in a region within the same country, seems relevant.

The real trade-off lies between the cost for improving the public transport supply and the number of

users that could change behaviour. Such trade-off should be compared with what could be obtained

on the basis of an “educational plan”, that is much less costly. This is a challenge for the above
mentioned urban contexts where “network effect” is hardly reachable using fast modes as metro,
but could be attained through an efficient re-organization of traditional bus services and, if possible,
introducing light rail services. Where financial resources do not allow to intervene in a structural

way, a “soft” alternative approach based on improving education on mobility could be helpful. A

research on the effect of an educational programme on changing mobility patterns would be useful

and probably promising, judging upon the results of our study. In fact, the importance of the
educational level has emerged as the sole socio-economic and demographic characteristic, together
with age, able to distinguish the clusters and to influence people attitudes.
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An effective educational programme could help Europe to make their citizens more attentive to the
consequences of their behaviours and, hence, more receptive to the EU policies. In fact, considering
the policy approach, the EU Green Paper “Towards a new culture for urban mobility” (2007)
identifies five challenges in urban mobility, namely progressing towards: free-flowing towns and
cities; greener towns and cities; smarter urban transport; accessible urban transport; safe and secure
urban transport. These challenges are definitely hard to manage and we think that a smoother and
more sustainable mobility should pass through a deeper insight into the motivation of users’ choices
and their segmentation. This segmentation should be done on attitudes and not on mode and
purpose, because what makes travellers similar are their needs and constraints, not necessarily the
mode used or the travel purpose. In fact, they can show different attitudes and use the same mode
(e.g. car), because the mode satisfying their needs does not exist or it is not of good quality. On the
other hand, they can have the same trip purpose, but use different modes and, again, the attitudes
are the real discriminating factor among the groups.

However, in case of modal shift, the attitudes will lead to a real behavioural change if policy makers
are able to tailor the transport policies both to the large urban contexts and to medium-size cities. In
fact, while in big cities the transport supply has generally a quality ranging from sufficient to good,
the case is different in smaller cities where a network approach is normally not implemented, due to
its high cost compared to the relatively low demand. In the city of Alessandria, analysed in this
study, the current public transport supply as well as all other modes alternative to the motor car are
quite poor. They should be more suited to users’ needs and supported by educational policies to
make citizens “better transport users”, well aware about the effects of their behaviour. This last
point is of course the most interesting as well as the less expensive; in fact, today’s transport
policies are dominated by infrastructural interventions and economic measures (e.g. pricing), while
“soft” policies (cultural and educational) are rarely prioritised, even in big cities. As Bamberg and
Schmidt(2003, p. 281) also found in their study, the “economic approach does not take into account
soft social incentives as social support” or as expression of a desired social role and we think that in
our globalized world these are key issues for a real progress towards a more sustainable mobility.

18



References

Aarts, H., Verplanken, B., Van Knippenberg, A., 1998. Predicting behaviour formations in the past:
Repeated decision making or a matter of habit?. Journal of Applied Social Psychology 28(15),
1355-1374.

Ajzen, I., 1985. From intentions to actions: A theory of planned behavior. In: Kuhl, J., Beckmann,
J., (Eds), Action control: From cognition to behavior . Heidelberg: Springer, pp. 11-39.

Ajzen, |., 1988. Attitudes, personality, and behavior. Chicago: Dorsey Press.

Ajzen, I., 1991. The theory of planned behavior. Organizational Behavior and Human Decision
Processes 50, 179-211.

Ajzen, I, Cote, N.G., 2008. Attitudes and the prediction of the behaviour. In: Crano, W.D., Prislin,
R., (Eds), Attitudes and attitude change. New York: Psychology Press, pp. 289-311.

Anable, J., 2005. ‘Complacent Car Addicts’ or ‘Aspiring Environmentalists’? Identifying travel
behaviour segments using attitude theory. Transport Policy 12(1), 65-78.

Bamberg, S., Schmidt, P., 2003. Incentives, Morality, Or Habit? Predicting Students’ Car Use for
University Routes With the Models of Ajzen, Schwartz, and Triandis. Environment and Behavior
35(2), 264-285.

Beirdo, G. Cabral, J.S., 2008. Market Segmentation Analysis Using Attitudes Toward
Transportation: Exploring the Differences Between Men and Women. Transportation Research
Record 2067, 56-64.

Ben Akiva, M., Lerman, S., 1985. Discrete choice analysis: theory and application to travel
demand. Cambridge Mass: MIT Press.

BMDP Statistical Sotfware Inc., 1992. BMDP Statistical Software Manual. Los Angeles, CA.

Bock, H.H., 1996. Probabilistic Models in Cluster Analysis, Computational Statistics and Data
Analysis 23, 5-28.

Bock, H.H., 1998a. Probabilistic Approaches in Cluster Analysis, Bulletin of the International
Statistical Institute 57, 603-606.

Bock, H.H., 1998b. Probabilistic Aspects in Classification. In: Hayashi, C., Yajima, K., Bock, H.H.,
Oshumi, N., Tanaka, Y., and Baba, Y. (Eds), Data Science, Classification and Related Methods.
New York: Springer-Verlag, pp. 3-21.

Chatzisarantis, N. L. D., Hagger, M. S., 2007. Mindfulness and the intention-behavior relationship
within the theory of planned behavior. Personality & Social Psychology Bulletin 33, 663-676.
Chliaoutaki, J., Koukouli, E. S., Lajunen, T., Tzamalouka, G., 2005. Lifestyle traits as predictors of
driving behavior in urban areas of Greece. Transportation Research Part F 8(6), 413-428.

Choo, S., Mokhtarian, P.L., 2004. Modeling the individual consideration of travel-related strategy
bundles. Report UCD-ITS-RR-04-7. University of California Davis, California.
http://www.its.ucdavis.edu/publications/2004/UCD-1TS-RR-04-07.pdf.

Choocharukul, E. K., 2008. Effects of Attitudes and Socioeconomic and Travel Characteristics on
Stated Route Diversion: Structural Equation Modeling Approach of Road Users in Bangkok,
Thailand. Transportation Research Record 2048, 35-42.

Collantes, G.O., Mokhtarian, P.L., 2007. Subjective assessments of personal mobility: What makes
the difference between a little and a lot?. Transport Policy 14, 181-192.

Cortese, F., 2004. Studio del traffico indotto mediante un approccio integrato. Travel diary ed
intervista semi-qualitativa, M. Eng. Thesis, Politecnico di Torino, Italy.

Davies, D.G., Halliday, M.E., Mayes, M. Pockock, R.C., 1997. Attitudes to cycling - a qualitative
study and conceptual framework. Publication of Transport Research Laboratory. Report ref. 266.
De Pelsmacker, P., Janssens, W., 2007. The effect of norms, attitudes and habits on speeding
behavior: Scale development and model building and estimation. Accident Analysis and Prevention
39, 6-15.

Eagly, A.H., Chaiken, , S., 1993. The psychology of attitudes. Fort Worth, TX: Harcourt Brace.

19


http://ideas.repec.org/s/eee/trapol.html
http://www.sciencedirect.com/science/journal/13698478
http://www.sciencedirect.com/science?_ob=PublicationURL&_tockey=%23TOC%236172%232005%23999919993%23608973%23FLA%23&_cdi=6172&_pubType=J&view=c&_auth=y&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=3a0c16cc216b0b814bc95b287c8a1385
http://www.its.ucdavis.edu/publications/2004/UCD-ITS-RR-04-07.pdf
http://trb.metapress.com/content/120399/

Ellaway, A, Macintyre, S., Hiscock, R., Kearns, A., 2003. In the driving seat: psychosocial benefits
from private motor vehicle transport compared to public transport. Transportation Research Part F
6, 217-231.

EUROPEAN COMMISSION, 2005. The attitudes of European citizens towards environment.
Special Eurobarometer 217/ Wave 62.1 TNS Opinion & Social.

EUROPEAN COMMISSION, 2007. Green Paper. Towards a new culture for urban mobility.
COM(2007) 551 final, Brussels.

Everitt, B.S., Landau, S., Leese, M., 2001. Cluster Analysis. Arnold.

Fabrigar, L.R., Wegener, D. T., MacCallum, R.C., Strahan, E.J., 1999. Evaluating the Use of
Exploratory Factor Analysis in Psychological Research. Psychological Methods 4(3), 272-299.
Fishbein, M., Ajzen, I., 1975. Belief, Attitude, Intention, and Behavior: An Introduction to Theory
and Research. Reading, MA: Addison-Wesley.

Fraley, C., Raftery, A.E., 2002. Model-Based Clustering, Discriminant Analysis, and Density
Estimation. Journal of the American Statistical Association 97(458), 611-631.

Fujii, S., Garling, T., 2003. Application of attitude theory for improved predictive accuracy of
Stated Preference method in travel demand analysis. Transportation Research Part A 37, 389-402.
Gérling, T., Gillholm, R., Gérling, A., 1998. Reintroducing attitude theory in travel behavior
research: The validity of an interactive interview procedure to predict car use. Transportation 25,
129-146.

Gotz, K., 1999. Mobilitatsstile - Folgerungen fur zielgruppenspezifisches Marketing. In Friedrichs
J, Hollaender K. Eds. Stadtdkologische Forschung. Theorien und Anwendungen. Berlin, Germany.
Hagger, M.S., Chatzisarantis, N.L.D., Biddle, S.J.H., 2002. A meta-analytic review of the theories
of reasoned action and planned behaviour in physical activity: Predictive validity and the
contribution of additional variables. Journal of Sport and exercise Psychology 24, 3-32.

Haidera, M., Kundia, M., Groll-Knappa, E., Kollera, M., 1990. Interactions between noise and air
pollution. Environment International 16(4-6), 593-601.

Handy, S., Weston, L., Mokhtarian P. L., 2005. Driving by choice or necessity?. Transportation
Research Part A, 39(2-3), 183-203.

Harland, S., Wilke, H.A.M., 1999. Explaining pro-environmental intentions and behaviour by
personal norms and the theory of planned behaviour. Journal of Applied Social Psychology 29,
2505-2528.

Harms, S., 2003. From Routine Choice to Rational Decision Making Between Mobility
Alternatives. Centre for Innovation Research in the Utility Sector. Conference Paper STRC 2003.
3rd Swiss Transport Research Conference, March 19-21.

Jensen, M., 1999. Passion and heart in transport: a sociological analysis on transport behavior.
Transport Policy 6(1), 19-33.

Helminen, V., Ristiméki, M., 2005. Relationships between commuting distance, frequency and
telework in Finland. Journal of Transport Geography 15, 331-342.Hesse, M., Trostorff, B., 2000.
Raumstrukturen, Siedlungsentwicklung und Verkehr — Interaktionen

und Integrationsmoglichkeiten. Diskussionspapier, Institut fir Regionalentwicklung und
Strukturplanung (IRS), Erkner, Germany.

Hunecke, M., Haustein, S., Bohler, S., Grischkat, S., 2010. Attitude-Based Target Groups to
Reduce the Ecological Impact of Daily Mobility Behavior. Environment and Behavior 42(1), 3-43.
Hunecke, M., & Schweer, I., 2006. Einflussfaktoren der Alltagsmobilitat — Das Zusammenwirken
von Raum, Verkehrsinfrastruktur, Lebensstil und Mobilitatseinstellungen [Determinants of daily
mobility — the interaction of space, traffic infrastructure, lifestyles and mobility-related attitudes].
In: Beckmann, K. J., Hesse, M., Holz-Rau, C., andHunecke, M. (Eds), StadtLeben — Wohnen,
Mobilitat und Lebensstil.Wiesbaden, Germany: Verlag fir Sozialwissenschaften, pp.148-166.
Karash, K.H., Coogan, M.A., Adler, T., Cluett, C., Shaheen, S.A., Aizen, I., Simon, M., 2008.
Understanding How Individuals Make Travel and Location Decisions: Implications for Public
Transportation. Report 123of Transit Cooperative Research Program.

20



Kawabata, M., Shen, Q., 2006. Job accessibility as an indicator of auto-oriented urban structure: a
comparison of Boston and Los Angeles with Tokyo. Environment and Planning B: Planning and
Design 33, 115-130.

Korfiatis, K.J., Hovardas, T., Pantis, J.D., 2004. Determinants of Environmental Behavior in Societies
in Transition: Evidence from five European Countries. Population and Environment 25(6), 563-584.
Kuhnimhof, T., Chlond, B.,von der Ruhren, S. 2006. Users of Transport Modes and Multimodal
Travel Behavior Steps Toward Understanding Travelers' Options and Choices. Transportation
Research Record 1985, 40-48.

Illouz, E., 2007. Cold Intimacies: The Making of Emotional Capitalism. Oxford and Malden, MA:
Polity Press.

Johansson, M.V, Heldt, T., Johansson, P., 2006. The effect of attitude and personality traits on mode
choice. Transportation Research Part A 40(6), 507-525.

Lieberman, W., Schumacher, D., Hoffman, A., Wornum, C., 2001. Creating a New Century of
Transit Opportunity - Strategic Planning for Transit. Transportation Research Record 1747, 60-67.
Likert, R., 1932 A technique for the measurement of attitudes. PhD thesis, Faculty of Philosophy,
Columbia University. Archives of psychology. R.S. Woodworth, No. 140, New York.

Mackett, R., Edwards, M., 1998. The impact of new urban public transport systems: will the
expectations be met? Transportation Research Part A 32(4), 231-245.

MacQueen, J., 1967. Some Methods for Classification and Analysis of Multivariate Observations.
In: Cam, L. M. L., Neyman, J., (Eds), Proceedings of the 5th Berkeley Symposium on
Mathematical Statistics and Probability, Vol. 1. Berkeley, CA: University of California Press, pp.
281-297.

Meurs, H., Haaijer, R., 2001. Spatial structure and mobility. Transportation Research Part D 6,
429-446.

Mokhtarian, P. L., Salomon, 1., 2001. How derived is the demand for travel? Some conceptual and
measurement considerations. Transportation Research Part A 35(8), 695-719.

Ory, D.T., Mokhtarian, P.L., Redmond, L.S., Salomon, I., Collantes, G.O., Choo, S., 2004. When is
Commuting Desirable to the Individual? Growth and Change 35(3), 334-359.

Outwater, M. , Castleberry, S., Shiftan, Y., Ben-Akiva, M., Zhou, Y., Kuppam, A., 2003. Use of
structural equation modeling for an attitudinal market segmentation approach to mode choice and
ridership forecasting. Presented at 10" International Conference on Travel Behaviour Research,
Switzerland.

Parkany, E., Gallagher, R., Viveiros, P., 2004. Are Attitudes Important in Travel Choice?.
Transportation Research Record 1894, 127-139.

Pas, E., Huber, J.C., 1992. Market segmentation analysis of potential rail travellers. Transportation
19(1), 177-196.

Poortinga,W., Steg, L., Vlek, C., 2004. Values, environmental concern, and environmental
behavior — A study into household energy use. Environment and Behavior 36, 70-93.

Pronello, C., Rappazzo, V., 2010. The modal diversion induced by high quality public transport: use
of attitudinal variables for travellers’ segmentation. Proceedings of the 12th WCTR, Lisbon,
Portugal.

Redmond, L., 2000. Identifying and Analyzing Travel-related Attitudinal, Personality and Lifestyle
Clusters in the San Francisco Bay Area. Master Thesis, Transportation Technology and Policy
Graduate Group, Institute of Transportation Studies, University of California, Davis.

Richardson, A.J., Ampt, E.S., Meyburg, A.H. 1995. Survey methods for transport planning.
Eucalyptus Press.

Shiftan, Y., Outwater, M.L., Zhou, Y., 2008. Transit market research using structural equation
modeling and attitudinal market segmentation. Transport Policy 15(3), 186-195.

Schade, J., Schlag, B., 2003. Acceptability of urban pricing strategies. Transportation Research
Part F 6(1), 45-61.

21


http://trb.metapress.com/content/120399/

Schwartz, S., 1977. Normative influences on altruism. In: Berkowitz, L., (Ed), Advances in
experimental social psychology. Vol. 10. New York: Academic Press, pp. 222-279.

Sheller, M., Urry, J., 2006. The ‘new mobilities’ paradigm. Environment and Planning A 38(2), 207
— 226.

Steg, L., Vlek, C., 1997. The role of problem awareness in willingness-to-change car use and in
evaluating relevant policy measures. In: Rothengatter, J.A., Carbonell Vaya, E., (Eds), Traffic and
Transport Psychology. Theory and Application. Oxford: Pergamon, pp. 465-475.

Steg, L., 2005. Car use: lust and must. Instrumental, symbolic and affective motives for car use.
Transportation Research Part A 39, 147-162.

Steg, L., Gifford, R., 2005. Sustainable transportation and quality of life. Journal of Transport
Geography 13, 59-69.

Stradling, S., Anable, J., 2008. Individual transport Patterns. In: Knowles, R., Shaw, J., and
Docherty, 1., (Eds), Transport Geographies: Mobilities, Flows and Spaces, Oxford: Blackwell
Publishing, pp. 179-195.

Triandis, H.C., 1977. Interpersonal behavior. Monterey, CA: Brooks/Cole.

Vermunt J. K., Magidson, J., 2002. Latent class cluster analysis. In: Applied Latent Class Analysis,
McCutcheon, Jacques and Allan L.. Cambridge: Cambridge University Press, pp. 89-106.

Wall, R., Devine-Wright, P., Mill, G.A., 2007. Comparing and Combining Theories to Explain
Proenvironmental Intentions: the Case of Commuting-Mode Choice. Environment and Behavior
39(6), 731-753.

Wall, R., Devine-Wright, P., Mill, G. A., 2008. Interactions Between Perceived Behavioral Control
and Personal-Normative Motives Qualitative and Quantitative Evidence From a Study of
Commuting-Mode Choice. Journal of Mixed Methods Research 2(1), 63-86.

Wedel, M., Kamakura, W.A., 1998. Market Segmentation: Conceptual and Methodological
Foundations. Dordrecht: Kluwer Academic Publishers.

Wright, M., Klyn, B., 1998. Environmental Attitude — Behaviour Correlations in 21 Countries.
Journal of Empirical Generalisations in Marketing Science 3, 42—60.

Zhou, Y., Outwater, M. L., Proussaloglou, K., 2004. Market Research on Gender-Based Attitudinal
Preferences and Travel Behavior. In: Research on Women's Issues in Transportation, Vol. 2
Technical Papers. Washington, D.C.: Transportation Research Board of the National Academies,
171-188.

22



Table | — The Analysed Variables

Variable  Variable . ‘
- o Description of the variables Range of values
number name
Variables regarding the specific attitude towards the mode used in the commuting trip
20 modefast I feel it is the fastest and more adequate mode
5 . _ Judgment on the
21 modecomf T feel myself more free and comfortable as regards to the other modes =
S oy ; " - . N statement.
22 modeland I like the connection with landscape it allows expressed by a
. Ilike driving . going by car (car) / I do not like driving and I prefer the , ! v
23 modesake L N . . = score from 0 (total
train/bus (train/bus) / I use this mode to be in form (bike. foot) .
. . disagreement) to 10
24 mode _env T use this mode to respect the environment =
- . .. . o . (total agreement)
25 modejdest The most important thing is to arrive to destination with the used mode
Variables regarding the general attitude towards the trip. defined by the statement “ I usually move to: ...
45 newplace ... visit new places Judgment on the
46 newroute ... experiment different alternative routes to arrive to the same destination statement.
47 funofit .. for the pure liking of travelling expressed by a
49 relax .. relax score from 0 (total
< . . . . ‘ disagreement) to 10
50 thinkal .. think. to meditate and to enjoy the loneliness ° )
(total agreement)
Variables regarding the general attitude towards the importance of some trip’s characteristics
51 speed Importance of travel speed Judgment on the
52 cost Importance of travel cost importance given to
53 comfort  Importance of travel comfort the characteristic,
54 landscap  Importance of the pleasantness of the route scenery expressed from 0
- o . . . L (not important at
< . Importance of doing activities during the trip (e.g. reading. listening
55 doactiv . = = = = = all) to 10 (very
music, etc.) :
important)
Variables regarding the personality traits
Tudgment from 0
57 behav Statement linked to users’ personality (e.g. preference to stay at home, (preference to stay
2/ L]

travel for need. travel to look for new or other places. etc.)

at home) to 5 (liking
of adventure travel)

Variables regarding the specific attitude towards time saving in the most frequent trip, defined by the question:

“Concerning your most frequent trip, which is your degree of satisfaction/pleasure in saving ...% of travel time ?”

67
68
69

notimred
timred10
timred20
timred30
timred40
timred50
timrem3s0

no travel time reduction

10% travel time reduction

20% travel time reduction

30% travel time reduction

40% travel time reduction

50% travel time reduction

more than 50% travel time reduction

Judgment on the
statement,
expressed by a
score from O (worst)
to 10 (best)

Variables regarding the general attitude towards the willingness to pay (WTP)

wtpairpe
wtpnoise
Wipaccw

WTP to reduce air pollution by 30% (€/week)
WTP to reduce noise by 30% (€/week)
WTP per access to the city centre in case of road pricing (€/week)

from 0 € to 25 €
from 0 € to 25 €
from0€to 2] €
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Table 2 — Rotated Factor Loadings (Pattern)

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
Variable Variable Travel Hi.ghv‘time Environmental Low} ime Mode Mode
number* name* pleasure s.m-m.g- WTP 5,:“ lu.g. performance  pleasure
desirability desirability

20 modefast -0.064 -0.078 0.045 0.037 0.687 0.070
21 modecomf -0.029 -0.039 0.064 -0.005 0.554 0.013
22 modeland 0.043 0.009 0.020 0.012 0.093 0.746
23 modesake 0.018 -0.030 0.074 0.016 0.343 0.426
24 mode_env 0.051 0.032 -0.055 0.012 -0.077 0.559
25 modejdes 0.012 0.021 -0.035 0.029 0.344 0.105
45 newplace 0.665 -0.073 0.020 0.015 0.165 -0.187
46 newroute 0.742 -0.015 0.002 -0.051 -0.112 0.073
47 funofit 0.820 -0.055 0.020 0.024 -0.070 0.011
49 relax 0.737 0.063 0.017 -0.053 -0.062 0.103
50 thinkal 0.718 -0.013 -0.017 -0.062 -0.071 0.118
51 speed 0.085 -0.039 -0.129 0.046 0.380 -0.196
52 cost 0.054 0.091 -0.280 -0.031 0.158 -0.087
53 comfort -0.045 0.052 -0.052 -0.057 0.281 -0.028
54 landscap 0.364 0.162 -0.075 -0.079 0.158 0.080
55 doactiv 0.415 0.007 -0.113 0.137 -0.116 0.118
57 behav 0.643 -0.062 0.113 0.128 0.062 -0.162
67 notimred 0.076 -0.096 -0.060 0.636 0.010 0.021
68 timred10 -0.036 0.028 0.025 0.884 0.015 -0.044
69 timred20 -0.039 0.319 0.048 0.657 0.037 0.015
70 timred30 -0.063 0.609 0.025 0.374 -0.042 0.061
71 timred40 -0.052 0.802 0.002 0.148 -0.033 0.083
72 timred50 0.030 0.895 -0.071 -0.091 -0.008 -0.011
73 timrem50 0.016 0.678 0.059 -0.059 -0.016 -0.058
77 witpairpe 0.034 0.034 0.950 -0.017 0.049 -0.039
79 wtpnoise -0.002 0.034 0.945 -0.002 0.012 -0.001
98 wtpacew 0.278 0.076 0.267 -0.065 0.028 -0.067
VP 3.559 2.460 2.030 1.857 1.381 1.248

*as in table 1
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Table 3 — Responses to the attitudinal variables an personality traits

Factor N :ll‘l:ﬂ)]? v “““me Median/Mean  Range of values
number* name~
47 funofit 4.0
46 newroute 2.0
49 relax 6.0
Factor 1 50 thinkal 3.0 0-10
Travel pleasure 45 newplace 8.0 0-5 (behav)
57 behav 3.0
55 doactiv 2.0
54 landscap 8.0
Factor 2 73 timrem50 10.0
High time 72 timredS0 8.0 0-10
saving 71 timred40 7.0
desirability 70 timred30 5.0
Eact01' 3 77 wtpairpe 2.55 0€t025€
Envn'o'nmemal 79 wipnoise 207
WTP '
Factor 4 67 notimred 0.0
Low time 68 timred10 0.0 0-10
saving 69 . _
desirability timred20 2.5
~ 20 modefast 9.0
Fﬁi;ﬁ; 2- 1 modecomf 9.0 0-10
performance 51 s-pe.ed 8.0
25 modejdest 8.0
22 modeland 5.0
Factor 6 24 mode_env 49 0-10
Mode pleasure =
23 modesake 7.0

*as in table 1
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Table 4 — Cluster means and standard deviation, F-like-ratio and pooled within cluster covariances

and correlations

= -
Factor 1 I_f.ait(:.l - Factor 3 ]}:au?l 4 Factor 5 Factor 6
CLUSTER MEANS Travel 1.g 1 M€ Environmental ?“‘. e Mode Mode
pleasure saving WTP saving performance pleasure
! desirability desirability
SIZE travpl htimsdes WTP_env Itimsdes modeperf  modepl
I Travel pleasure 35 50.7064 294553 5.4447 3.4723 324170 168117
addicts
2: Paying ecologists 11 21.7273 239091 45.4545 3.2727 27.4000 14.5000
3: Time addicts 208 28.0433 33.4663 3.4441 9.4952 32.3646 14.4531
4: Timeservers 209 24.3110 23.8660 2.1579 1.5742 33.0410 12.7179
GRAND MEAN 34.7949 28.8597 4.4448 4.7602 32.5161 14.7564
CLUSTER STANDARD DEVIATION
travpl htimsdes WTP env Itimsdes modeperf  modepl
1: Travel pleasure 8.8898 4.5500 5.6754 3.3959 3.8003 5.1448
addicts
2: Paying ecologists 10.2087 8.4552 8.2020 3.1652 8.6436 6.0599
3: Time addicts 12.7992 3.8809 4.4993 5.0610 5.0123 6.2978
4: Timeservers 12.4211 5.8901 3.7047 2.1917 5.2767 6.0605
MEAN SQUARES travpl htimsdes WTP_env Itimsdes modeperf  modepl
BETWEEN 31275.900 3326.255 6678.701 2399.672 107.353 590.188
WITHIN 129.797 24117 23.149 13.809 22.855 33.041
D.F.-S 3.659 3.659 3.659 3.659 3.616 3.616
F-RATIO 240.960 137.921 288.510 173.781 4.697 17.389
P-VALUE 0.000 0.000 0.000 0.000 0.003 0.000
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Table 5 — Socio-Demographic And Economic Characteristics Of Each Cluster

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Travel pleasure Paying ecologists (%) Time addicts ~ Timeservers
addicts (%) %) (%)
Yo % [ o
Cluster size 235 (35.4%) 11(1.7%) 208(31.4%)  209(31.5%)
Gender Male 46.0 36.{ 41.6 44.7
Female 54.0 63.6 584 55.3
18 to 25 years 152 9.1 8.4 8.3
26 to 40 years 41.8 18.2 224 20.6
Age 41 to 60 years 312 545 388 49.1
over 60 years 11.8 18.2 304 21.9
Primary school 13 0.0 15.9 14.9
! Secondary school 8.4 36.4 22.0 27.6
Education 1501, cchool 67.9 545 48.6 49.6
University degree 224 9.1 13.6 7.9
Worker 5.1 0.0 5.6 10.1
White collar 215 36.4 18.7 22.8
Retired'housewife 15.2 9.1 37.9 325
Oceupation Student 215 9.1 9.3 7.5
Manager 1.7 0.0 0.5 0.9
Self-employed 118 9.1 13.1 11
worker
Others 23.2 36.4 15 15.4
0 €/month 04 0 0.5 0.4
less than 1000 224 18.2 224 21.9
€/month
1.000 to 3.000 404 63.6 50.3 61.8
Income i
€/month
3.000 to 4,500 21.9 9.1 154 12.3
€/month
> 4,500 €/month 5.9 9.1 2.3 35
1 127 9.1 14.5 9.2
2 19.8 9.1 28.0 24.6
Family size 3 346 54.5 271 36.4
4 278 18.2 252 23.7
>4 5.0 9.1 5.1 6.1
0 5.5 9.1 18.7 11.8
Owned 1 228 27.3 20.1 47.8
cars 2 48.5 54.5 425 17.1
3 16.0 a.1 12.1 2.6
>3 7.1 0.0 6.5 0.0
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Table 6 — Behavioural And Attitudinal Characteristics Of Each Cluster (in % or Euros)

Cluster 1 Cluster 2 Cluster 3 Cluster 4
Travel Paying Time Timeservers
pleasure ecologists addicts (%)
addicts (%) (%) (%3)
Cluster size 354 1.7 31.4 31.5
Behavioural characteristics
Most frequent trip mode Car drrver 369 50 46.6 619
Car passenger 32 20 5.7 36
framn 302 0 105 112
bus 45 0 47 30
bike 59 10 94 30
foot 18.9 20 22.5 16.8
Alternative mode Car driver 446 40.0 375 520
Car passenger 58 200 13.0 8.0
frain 219 200 99 10.5
bus 0.0 0.0 16.1 11.0
bike 36 10.0 94 55
foot 0.0 0.0 11.5 8.5
motorbike 10.0 10.0 2.6 4.5
Most frequent trip purpose Work 558 545 473 581
Study 240 9.1 10.1 2438
Shop/leisure 20.2 36.4 42.5 17.1
Most frequent trip duration  minutes 45 23 29 30.5
Attitudinal characteristics
Car sharing Share car free of 789 40 653 50
charge
Share car 1f economic 22 0.0 69 46
advantage
Not share car 18.9 60 27.7 45.4
If free public No more car 89 0.0 79 10.0
transport Still car, but + bus 656 400 535 423
No change the car use 25.6 60.0 38.6 47.7
If more cycle paths Always bike 89 0.0 79 100
Increase use of bike 65.6 40.0 53.5 423
No change the car use 25.6 60.0 38.6 47.7
Economic advantage Yes 907 818 68.7 697
In case of time saving No 93 18.2 31.3 303
Time value for 20% monthly Euros 219 154 152 162
travel time reduction
If 20% above saving time Euros 263 17.1 18.1 192
used as free time, which
value ?
Value of 1 hour free time Euros 26.7 25.8 18.5 20.7
Sunday on foot Not useful 4.6 0.0 93 17.1
Useful, but not 18.1 9.1 17.8 281
comfortable
Useful and pleasant 772 90.9 72.9 54.8
Environmental None 08 9.1 0.0 57
concern Little 34 0.0 68.7 123
Sufficient 473 182 313 509
Much 329 63.6 0.0 232
Very much 156 91 0.0 79
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(1) VS. PLANE THROUGH THE CENTERS OF CLUSTERS 1, 4,AND 3.
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Figure 1 — Clusters representation and clusters’ profile plot
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