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Abstract
Purpose – This paper aims to inform the promotion of sustainable modes of transport. For this purpose, it
deploys a means-ends framework as a type of second-order cybernetics and uses it to explore cognitive
transport mode choice structures.
Design/methodology/approach – The empirical study relies on a purposive sample and a qualitative
research methodology known as laddering. It is aimed at the identification and comparative analysis of the
cognitive means-ends structures of transport users.
Findings – The results reveal more positive and complex associations for the car than for public transport.
Two main positive means-ends structures are identified for public transport, one related with the relaxation
and the other with doing useful things while travelling. Dominant positive structures for the car are related
with self-confidence, satisfaction and personal freedom. Negative means-ends structures in addition reveal
important justifications and rationalizations for car use.
Practical implications – Based on the identified distinct means-ends elements and structures, this study
holds important implications for developing a communications strategy and policy interventions seeking to
promote public transport.
Originality/value –Means-ends theory is proposed as an integrative cybernetic framework for the study of
stakeholders’ (customers’) mental models. The empirical study is the first to concurrently and comparatively
examine positive and negative means-ends chains for the car and for the public transport modes.

Keywords Public transport, Second-order cybernetics, Laddering methodology, Means-ends theory,
Private car, Mental models, Personal values

Paper type Research paper

1. Introduction
Cybernetics, as a management methodology for dealing with complex issues, can support
environmental care and social responsibility initiatives (Mulej et al., 2013; Pejic Bach et al.,
2019; Kennedy, 2011; Žižek and Mulej, 2013). Among others, this involves informed
policymakers and the promotion of more sustainable modes of transport (Esget and
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Nordfjærn, 2019; Nordfjærn et al., 2016). To make car use less attractive and facilitate the use
of public transport alternatives, policymakers need a deeper understanding of the reasons
for choosing one mode of transport over another. This requires insights into how users
evaluate travel mode alternatives and the factors that affect their decision-making. Here,
despite extensive research, psychological factors are still unclear and exhibit significant
research gaps (Chen et al., 2020; Chen and Chao, 2011; Beirão and Cabral, 2007; Ellaway
et al., 2003; Hoffmann et al., 2020; Kaewkluengklom et al., 2017; Lanzini and Khan, 2017;
Madigan et al., 2017; Mehdizadeh et al., 2019; Mileti�c et al., 2017; Nguyen-Phuoc et al., 2018).

Thus far, two contrasting approaches to the examination of transport mode choices are
evident in the literature. The first is a “top-down” or attitudinal approach, which applies
general psychological constructs and quantitatively verifies their predictive power. The
second one is a “bottom-up” (exploratory) approach focused on identifying and examining
discrete factors by means of qualitative approaches. Within the top-down approach, the
theory of planned behaviour (TPB) is the most popular framework applied (Gardner and
Abraham, 2008). It explains behaviour by means of attitudes, subjective norms and
perceived behavioural control. To increase its explanatory power, this framework has been
extended and combined with additional concepts and frameworks, including the technology
acceptance model (TAM), value-belief-norm (VBN) theory and norm-activation-theory
(Lanzini and Khan, 2017). While these extensions have improved the explanatory power
held by the TPB framework, some relevant concepts such as personal goals and values still
seem underexplored (Jakovcevic and Steg, 2013; Steg et al., 2014; Klöckner, 2013).

Representative bottom-up studies are, on the other hand, aimed at elicitation and a
nuanced examination of specific travel mode factors. For instance, they have identified and
categorized various (dis)advantages of car and public transport (Beirão and Cabral, 2007)
and explored diverse reasons for reducing car use (Eriksson et al., 2008). The qualitative
approach assures a more in-depth understanding of relevant factors that affect travel
behaviour on the individual and structural levels (Nguyen-Phuoc et al., 2018; Ahern et al.,
2017; Nakanishi and Black, 2016). It also shows that decisive factors may be transport-mode
specific and that the same behavioural outcomes might be the result of “different underlying
dynamics” (Eriksson et al., 2008; Ellaway et al., 2003; Collins and Chambers, 2005; Lo et al.,
2013; Hoffmann et al., 2020). Yet, a bottom-up approach typically examines relevant factors
in a fragmented and non-systemized manner.

The distinct (dis)advantages of the two approaches makes it beneficial to combine them.
Here cybernetics provides a supportive research framework useful for the study of complex
dynamic systems. It, namely, enhances systematic inquiry, reflectivity and epistemological
pluralism (Ison et al., 2007; Pejic Bach et al., 2019). Given that transport users (customers) are
the central agent in the transport system (Hysing, 2019), it is crucial that policymakers
understand their reasoning model(s). These can be represented as cognitive means-ends
structures and enable a better understanding of the self-reinforcing feedback effects in
dynamic decision-making (Richardson and Andersen, 2010; Richardson et al., 1994).
Accordingly, means-ends theory is proposed as an operative integrative framework for the
study of customer judgement in complex systems such as transport.

Means-ends theory builds on the central tenet of “purposive reasoning” theories of
human behaviour such as the TPB, namely, that human behaviour is intentional and guided
by personal interests. According to means-ends theory, customers evaluate products in
terms of their benefits, where a product’s attributes serve as a means to some end – personal
goals. These cognitive means-ends networks serve as the decision-making basis (Gutman,
1982; Peter and Olson, 1999).
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To date, no comprehensive study has considered how private (car) and public transport
alternatives are perceived and compared in terms of means-ends chains. Therefore, the
purpose of this paper is to comparatively explore these cognitive structures. More
specifically, the following research goals are outlined:

� Identification of the (dis)advantages of car and public transport in terms of their
distinct attributes.

� Identification and exploration of relevant personal values as ‘ends’ that affect the
evaluation of car and public transport.

� Identification and exploration of means (benefits) and structures that link relevant
attributes and personal values related to each transport mode choice.

� Comparison of the commonalities and differences between car and public transport
in terms of their distinct means-ends structures.

To accomplish the stated purpose and research goals, the cybernetic underpinnings and
logic of the means-ends framework are first presented and discussed in a literature review.
Afterwards, the empirical study that deployed ladderingmethodology is explained, followed
by a presentation and discussion of the results, managerial implications, limitations and
conclusions.

2. Literature review
Cybernetics was initially defined as the “scientific study of control and communication in
the animal and the machine” (Wiener, 1961). Today, it is applied to a diverse range of
dynamic systems that include physical, cognitive and social systems. It aims to enhance
understanding of the functions and processes of systems that have goals and include a
feedback loop to dynamically adapt. In particular, cybernetics is interested in how
autonomous learning systems process information and change their reactions (Kelly, 1994).
Over time, new or second-order cybernetics evolved and developed less mechanistic and
more reflexive approaches, implying that researchers consider responsibility for the (social)
consequences of cybernetic systems (Krippendorff, 2008). Second-order cybernetics have
thus moved towards an actor-oriented position and are today concerned with
“understanding of understanding”, where emphasis is on understanding actors’ decisions
and system “steering” (Geyer and van der Zouwen, 1986; von Foerster, 2003; Sweeting,
2015).

To model plural autonomous agents such as organizations, theories such as “mindset
agency” have been proposed (Yolles and Fink, 2014). This theory postulates that social
(super)systems consist of several subsystems, where cognitive and figurative subsystems
provide mindscape structures, which dynamically steer the operative subsystem. Theories
from the system dynamics domain consider similar “mindscape” structures, yet are also
focused on individual agents. Here, the stakeholder approach was shown to be relevant for
modelling social welfare initiatives (Pejic Bach et al., 2019; Kennedy, 2011; Richardson and
Andersen, 2010). Although such initiatives require individual stakeholders to be engaged in
the modelling process, they also need to understand a “collective” (aggregated) mental
model of individual system users (customers), namely, the central agent in dynamic systems
such as transport (Hysing, 2019).

The steering of dynamic social systems thus necessitates the involvement of a
psychology with cybernetic foundations for dealing with the regulation of cognitive and
affective systems and processes (Scott, 2011). It can further explain customer mental models
and cognitive structures that guide their judgement and choices. In this sense, customer
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decision-making can be conceived as a self-regulatory (mental) model where the higher-
order goals determine the desired benefits and ultimately lead to product choice, while the
subsequent purchase experience closes the feedback loop (Bagozzi and Dholakia, 1999;
Paulssen and Bagozzi, 2005). Within such a hierarchically structured “valuation system”,
mental model specifies situation-specific means to desired ends (goals). It represents a
possible (expected) “future states of the world”which the customer is motivated to approach
or avoid (Uusberg et al., 2019). Mental models hence play a function of a “Brunswikean lens”
through which individuals perceive available choices and enable stakeholders to better
understand their decision-making (Richardson andAndersen, 2010).

Purposive mental models are comprehensively explained by means-ends theory. It
suggests that customers buy products because of their benefits and personal meaning,
which are provided by product attributes (Peter and Olson, 1999). For this sake, it is first
important to identify relevant (distinctive) attributes and link them with the consumer-
relevant benefits in a bottom-up manner. Such psychological benefits are in turn important
because of their superordinate consequences or values, which is explicated as a means-end
chain model (Gutman, 1982). Values play a guiding role in choice patterns, while different
products exhibit different attribute/benefit/value constellations. Values are beliefs about
some desirable end-states that transcend specific situations and affect and direct attitudes,
preferences and behaviours in various domains (Chow and Amir, 2006; Vugt et al., 1995;
Steg et al., 2014; Allen et al., 2002). Each product can thus be described as a bundle of
attributes, but also as a bundle of more or less abstract benefits and final goals or values
(Peter and Olson, 1999). Through these associative networks, means-end theory links
products with customers and reveals why certain products and attributes are preferred
(Botschen et al., 1999). In addition to the basic attribute-consequence-value (ACV) model,
more complex models with more levels have also been proposed. A four-level model, for
instance, consists of attributes, functional consequences, psychological consequences and
values (Peter and Olson, 1999). Wilkie (1994) suggested a six-level model that makes further
distinctions among attributes (physical and abstract) and values (instrumental and
terminal). For the sake of parsimony and in line with the psychological (“Brunwikean lens”)
perspective taken, all factors in this study are considered as “perceived”. They are
categorized on three basic levels; namely, transport mode attributes, benefits (which
encompass functional and psychological factors) and values (Peter and Olson, 1999; Grunert
and Bech-Larsen, 2005).

Numerous studies that empirically examined diverse transport factors generally
correspond with this simplified categorization. Identified “attribute” factors that influence
transport choice include travel times, frequency of service, price, service performance and
situational variables (Beirão and Cabral, 2007). Transport alternatives have also been
associated not only with psychological “benefits” such as social status and self-
determination (Nordfjærn et al., 2016) but also with affective and symbolic factors (Steg
et al., 2014; Steg, 2005). When the psychosocial benefits of private vehicle and public
transport use were compared, the car was found to provide greater psychosocial benefits
(mastery, self-esteem, protection, prestige and feeling of autonomy) than public transport
(Ellaway et al., 2003). Several studies also affirm the relevance of higher-order factors such
as values, social norms and beliefs (Collins and Chambers, 2005; Eriksson and Forward,
2011; Jakovcevic and Steg, 2013; Steg and Vlek, 2009; Klöckner, 2013).

Still, the cognitive means-ends structures of transport users that encompass and relate
these numerous factors on all three ACV levels have so far scarcely been examined. Namely,
thus far only for cycling (Ho et al., 2015) and car-sharing, where Schaefers (2013) identified
four motivational patterns (i.e. value-seeking, convenience, lifestyle and environmental
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motives). The lack of comparative exploration of the cognitive means-ends structures
associated with the use of the car and public transport is thus evident and acted as the
rationale for the present empirical study.

3. Empirical study
3.1 Laddering methodology
The elicitation of cognitive maps of individuals and aggregating them to create a common
map can prove challenging for cybernetics (Cunha et al., 2016). This empirical study
accordingly deployed a laddering technique, which is commonly used to examine means-
ends structures or ladders (Christensen and Olson, 2002; Reynolds and Gutman, 1988). The
origins of the laddering technique relate to personal construct theory (Kelly, 1955), which
postulates that people make sense of the world by arranging incoming stimuli into a set of
hierarchically organized constructs. On this basis, Hinkle (1965) developed a method for the
elicitation of “idiosyncratic constructs” that deploy a series of subsequent open-ended “why
do you prefer a certain choice” questions, as essential for the laddering method.

Laddering evolved as an alternative method to “attitudinal” evaluation, which relies on
scaling procedures and a set of predetermined items (e.g. Likert’s scales) to measure “TPB”
constructs (Ajzen, 2002). While laddering was originally developed as a qualitative (“soft”)
method, various “hard” approaches have also appeared that examine means-ends structures
in a quantitative, survey-like manner (Phillips and Reynolds, 2009; ter Hofstede et al., 1998).
One of these “hard” studies established that laddering increases explanatory power beyond
conventional attitude measures (Grunert and Bech-Larsen, 2005).

A soft approach on the other hand allows laddering to be combined with other elicitation
techniques, such as photo-elicitation, depending on the purpose and research goals (Bapiri
et al., 2020). To date, laddering’s applicability was demonstrated in diverse domains, such as
information systems and technology use (Guo et al., 2012), services (Grünbaum, 2017;
Kumar et al., 2020), mobile shopping (Park et al., 2019), management (Bourne and Jenkins,
2005), organizational culture (Rugg et al., 2002) and ethics (Park et al., 2018).

In the present study, laddering is deployed as a qualitative technique that entails
interviews for an in-depth understanding of how consumers translate the attributes of
products into meaningful associations with respect to self (Veludo-de-Oliveira et al., 2006).
Uncovering these associations requires the identification of discrete ladder elements and
their assignment to hierarchically structured categories, where several fundamental
assumptions (conditions) should be met (Phillips and Reynolds, 2009). Ladders should,
namely, be based on (derived from) meaningful choices (preference distinctions),
respondents must be involved and carefully think about the personal relevance of each
choice and collective responses must encompass all key levels of abstraction, techniques and
analytical tools, such as in-depth interviews, coding matrix and graphical visualization of
hierarchical means-end structures. For procedural purposes, different authors (ter Hofstede
et al., 1998; Veludo-de-Oliveira et al., 2006) refer to three general steps that follow the detailed
method description given in Reynolds and Gutman (1988):

(1) The first step in the data collection is the identification of attributes that refer to
the perceived meaningful differences among competitive products. This may
involve various ‘probing’ questions, which help participants reveal the attributes
that distinguish among available product alternatives.

(2) In the second data collection step, one identifies attributes to serve as an input for
the further in-depth interviews. Here, a series of “why is this attribute/benefit
important for you” questions are asked, aimed at identifying expected
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consequences (benefits), hence revealing the reasons that a particular attribute is
desirable. For each attribute, interviews move up the ladder until a superordinate
benefit or personal value is revealed.

(3) The third step covers the analysis of the contents elicited with the in-depth
interviews. This requires coding and classification of the answers obtained into
three basic categories, namely, attributes, benefits, personal values. This is
performed by means of establishing connections between discrete pairs of
identified elements and the frequency of their occurrences. Based on that, identified
categorical elements are assigned to hierarchically structured ladders and depicted
on a hierarchical value map, which visualizes the contents and links among the
identified contents.

To successfully apply laddering, some additional recommendations are proposed, such as
use of highly trained interviewers and homogeneous groups of respondents (Veludo-de-
Oliveira et al., 2006). To avoid socially desirable answers and rationalize the use of a car
instead of more sustainable and normatively warranted public transport, some other
techniques are applied, which include negatively stated questions and negative chains
(Reynolds and Gutman, 1988).

3.2 Study background, data collection and sample
The data were collected as part of a national project of the Ministry for Transport of
Slovenia, partially funded with EU Cohesion Funds. Called “On the station” (“Na postaji”),
the project was aimed at education and awareness about public transport. Car drivers were
identified as one of the key target audiences of this project, for whom subsequent
communication and education activities were planned that required adequate information
inputs. For this purpose, a qualitative study was carried out by a regional market research
agency Valicon, which did the sampling and provided experienced qualitative researchers.
The data were collected by means of in-depth interviews, each lasting on average 45min.
The sample consisted of 24 respondents, all of them being car users and all having access to
public means of transport (within a distance of 500m), thereby being potential public
transport users. Due to the exploratory purpose and qualitative nature, this sample size was
considered adequate given that some comparable studies (Beirão and Cabral, 2007) used the
same sample size, while relevant laddering studies have often deployed even smaller
samples of relevant interviewees (Schaefers, 2013; Christensen and Olson, 2002). Half the
respondents lived in cities (urban areas) and half in suburban areas. They were sampled for
equal quotas in terms of gender and age (18–25, 26–40, 41–60 and 61–70). For the purpose of
segment comparisons, employment status, location, and frequency of use of transport
means were collected. For the personal in-depth interviews, a guide consisting of several
topics was prepared. Besides introductory and demographic questions, there were questions
on transport preferences and choice criteria (factors), environmental concerns and the “ideal”
transport vehicle.

After the introductory questions, laddering interviews followed, aimed at identifying the
key transport mode attributes, followed by a “Why is this important for you?” type of
question. To help respondents identify or express their true opinions, additional probing
questions were prepared following the “third person method” and negative laddering
principle suggested by Anderson and Mirosa (2014). If more than one answer (e.g. more
benefits) were provided on a particular level, ladders were built up to each of them. After
completion of the in-depth interviews, the responses were coded and assigned to three basic
aspects, namely, attributes, benefits or values. This revealed the frequency of the linkages
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between particular means-end chain elements and served as a basis for identifying the
dominant chains and graphically presenting them.

4. Results and discussion
The introductory interview questions revealed the participants were less involved in use of
and choosing between car and public transport. This appeared to be habitual behaviour
where the first “by default” choice was the car (“I go to the car automatically and do not even
think about alternatives”). Heavy and individual car use was especially notable for working
people from suburban areas, who used a car for “most regular weekly trips”. A car wasmore
often shared by students, younger employees without children and younger retired people.
All of them, nevertheless, considered a car as their first choice for bulk shopping, weekend
trips and visits to friends and relatives. More intensive public transport (bus in particular)
was used only by younger participants (students, if without a car) and some employees, who
used it to commute to work (when work was in close proximity to home). A city bus was also
used by retired people who lived in the city for afternoon/evening trips (because then there
was no need to hurry). Participants who do not share a car with someone else rarely consider
alternative means of transport. When they had, they usually looked at this issue from a time
perspective; how much time did they have and how much were they willing to “sacrifice”.
The choice was then an “optimization” task since it depended on the number of stops, type(s)
of trip(s), distances between destinations, costs and situational factors, such as the weather,
“the loads to carry”, etc. Only a few participants initially mentioned that in their day-to-day
choice they paid attention to the ecological aspects of their transport. Thus, initial findings
matched the studies, which suggested that transport mode choice depends on diverse
demographic, lifestyle, situational, transport service-level and other relevant factors
(Nordfjærn et al., 2016; Beirão and Cabral, 2007; Eriksson and Forward, 2011).

Analysis of the laddering interviews deepened the introductory findings. It encompassed
two transport modes (private car and public transport) and examined the positive and
negative means-ends structures of both; it yielded rich and complex findings. A detailed
summary overview of the identified means-ends elements is presented in Table 1, where
they are structured by hierarchical categories and valence. Structural connections for both
transport means are visually depicted on hierarchical value maps, where positive and
negative means-ends chains are presented for the car (Figures 1 and 2) and for public
transport (Figures 3 and 4). To present a comprehensive, yet concise enough summary of the
results, only elements that appeared with a frequency of 3 or more are presented on the
value maps (i.e. the cut-off point is 3). Means-ends elements are named literally such that
they closely resemble the participant-defined constructs and are presented as discretely as
possible. If personal values were the result of diverse attribute-benefit chains, these
(dominant) personal values (i.e. freedom, self-confidence and lack of calmness) were “split”
into value maps to help more clearly present the participants’ reasoning on why they were
important. Some dominant value-chains are, thus, duplicated. In all cases, the dominant
elements/chains are evident from the number of connections, where each connection on
average had a frequency of 5–7. In addition, only a few less frequent elements and links
(with a frequency of 3–4) were found and presented in the value maps where text is in italics
and the connecting arrows are dotted.

For car use, there were 7 positive and 9 negative attributes identified, followed by 24
benefits and 16 car drawbacks, which, in turn, led to 9 positive and 3 negative personal
values/losses. For public transport, there were 4 positive and 6 negative attributes found,
followed by 12 benefits and 9 drawbacks, leading to 6 positive and 3 negative personal
values/losses. This suggests the participants attached richer means-ends structures to the
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Table 1.
Means-ends elements
identified

Car Public transport
Positive Negative Positive Negative

Personal
values
(losses)

� Freedom
� Relaxed
� Satisfaction
� Self-confidence
� Productivity
� Comfort
� Safety
� Happiness
� Financial
satisfaction

� Lack of calmness
� Unsafe
� Health concerns

� Relaxed
� Health and
Environment
� Satisfaction
� Safety
� Fun
� Productivity

� Uncomfortable
� Unproductive
� Lack of calmness

Benefits
(drawbacks)

� Independence
� Flexibility
� Unburdened
� Capable
� Less tired
� Time available
for other/more
things
� Planned
departure/arrival
� On-time (even
when late)
�Arrive faster
(save time)
� Later departure
� No walking
� Not tired
� Enjoying drive
� Feel useful
� Less tiresome
� Saving money
� No bags to
carry
� Things at hand
� No crowd
�Ambience
management
� Control drive
� Doing favour
� Socializing
� Sharing costs

� Tiresome
� Stress
�Anger
� Less money for
other things
�Attention needed
� Costs (car)
� Demanding (time
and energy)
� Being late
� Danger
� Car malfunction
� Parking bills
� Parking search
� Confusing
� Threatening
�Waiting/queues
� Breathing bad air

�More money
for other
expenses
� Save time and
energy
� Less pollution
� Doing nice
things
� Doing useful
things
� No parking
costs
� No parking
search
� Less traffic
�Meeting friends
� Less injuries
� No attention
needed

� Physically demanding
� Anger
� Stress
� Time-consuming
� Expenses
�Waiting
� Slowness
� Need for taxi
� Cost (tickets)

Attributes
(dis/
advantages)

� No adjustments
� Own itinerary
� Drive faster
� Right on target
� Luggage space
� Own drive
� Can drive
others

� Own drive
� Car responsibility
� High fuel costs
� Car maintenance
� Parking problems
� Impatient drivers
� Car accidents
� Congestions
� Pollution

� No need for
parking
�More
passengers
� Bigger vehicle
� Other drive

� Delays
� Infrequent schedules
�Walking (to station)
� Frequent stops
� Bad connections
� Transfers needed
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car than to public transport; in both instances, the positive structures had more elements
than the negative ones. These richer means-ends structures for the car might reflect a more
elaborated justification of the habitual behaviour. For this sake, it was interesting to
deconstruct and compare themeans-ends structures for both transport means.

Regarding car use, the identified positive attributes were most often related with car
“ownership”, the possibility of a faster drive, arriving right at the target but also the chances
of other passengers joining. Interestingly, only a single attribute, that is space for luggage,
explicitly referred to the vehicle itself, while others referred to the “car service”. In this
regard, a similar conclusion was reached by Schaefers (2013). These attributes ultimately
lead to relevant personal values; the most important values are freedom, comfort, happiness
and self-confidence. The dominant car means-end chains resulting from these personal
values suggest the car provides freedom by means of independence, flexibility or joy in
driving, which, in turn, result either from an independent itinerary, the possibility of

Figure 1.
Hierarchical value

map for car – positive
elements

Figure 2.
Hierarchical value

map for car –
negative elements
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speeding-up while late, from having things at hand, avoiding crowds and ambience
management (e.g. temperature, music, etc.). A car is a means for ensuring comfort, either due
to time management and relief from psychological burdens or since a car drive is physically
less demanding, creating a less tired user. Happiness results from a feeling of being useful
due to doing favours for others, while productivity is a consequence of being less tired or the
motivation that results from feeling more capable. Car use also provides self-confidence,
either through a feeling of capability due to better time management, or sheer joy in driving
that comes frommanaging a pleasant ambience.

Figure 3.
Hierarchical value
map for public
transport – positive
elements

Figure 4.
Hierarchical value
map for public
transport – negative
elements
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These findings are in many respects in line with previous studies, while some differences
also exist. The identified attributes and psychological benefits, for instance, correspond with
those described in Steg (2005), Ellaway et al. (2003) and Beirão and Cabral (2007). This, in
particular, applies to the existence of instrumental benefits such as flexibility, independence,
time efficiency, and (negative) affective factors such as anger and stress. However, some
elements found in the present study were not indicated in previous studies, such as the
attention needed as a drawback of the car and productivity as a personal value. In addition,
the study by Gardner andAbraham (2008) indicates that optimization as a personal strategy
is not only present with car use, but perhaps even more so while choosing between a car and
public transport. The present study reveals several “negative” personal values (losses) not
previously explored. Hence, it illuminates the role of the individual in explaining resistance
and possible rationalizations in cases of “inappropriate” (e.g. unsustainable, unhealthy)
behaviours (Nordfjærn et al., 2014; Chen and Chao, 2011; Anderson andMirosa, 2014).

The positive means-end structures of car use depicted in Figure 1 were used as a
reference for a comparison with the negative car means-ends (Figure 2) and a comparison
with public transport (Figure 3 and 4). Negative attributes of car use most frequently lead to
a highly dominant personal loss – (lack of) calmness, while the second, less frequent loss
affected is (un)safety, followed by health concerns. Loss of calmness is largely due to the
negative affective drawbacks of stress and anger caused by various “sacrifices” such as
attention, time, energy and costs but also due to poor air quality. Still, personal values
endangered by car use appear relatively “mild” in comparison to the positive ones. The
participants did not perceive car use as a threat to their terminal personal values of
relevance such as freedom, self-confidence and happiness. Pursuit of these personal goals
seemed to more than outweigh the drawbacks of car use, which are manifold, yet less
serious than the gains provided.

In summary, two broad themes underlie the positive view of the car as a transport
alternative. The first is “instrumental” as it encompasses the efficient time and energy
management. This theme suggests that the car is a good choice because of its functional
benefits such as speed and time-saving, which make users productive and satisfied. The
second theme is more “terminal”, related to the “liberating” benefits of the car. These reveal
that the car’s key benefits are psychological and include independence, enjoyment in
driving, socialization and a feeling of usefulness, which lead to self-confidence, happiness
and a sense of freedom. Notably, the same personal values such as freedom and self-
confidence may result from different underlying benefits, where various functional and
psychological factors are combined (mixed).

How did the participants perceive public transport compared to the car? In response to
this question, they (approximately one-third) answered with fewer means-ends chain
elements, which led to similarly, yet differently, structured personal values. As distinct
public transport advantages over the car, they pointed out relatively few attributes, that also
yielded fewer benefits and matched fewer personal goals. Two dominant means-ends chains
depicted the reasoning about public transport. One led to being relaxed due to saving time
and energy and due to the opportunity of doing pleasant things during the journey. The
second dominant chain led to fun not only due to the possibility of meeting friends but also
due to doing pleasant things. Fun was the only personal goal, which was specific to public
transport and was not in any way related to car use. Satisfaction with public transport
mostly resulted from socializing (meeting friends), which also affected fun while
productivity was chiefly due to doing useful things. Health and environment were less
prominent personal values for public transport and resulted in less pollution.
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Public transport thus enabled the pursuit of similar, yet fewer personal values than the
car, while more negative than positive attributes were indicated for public transport. These
were caused by slowness, seen as time-consuming and physically demanding and, on
the other hand, resulted in a need for additional means of transport, greater costs and
negative affective consequences. Yet, the results show some specific and distinct benefits of
public transport. There were, for instance, relatively fewer negative elements of public
transport pointed out compared to the car. This suggests that car use holds more
disadvantages and drawbacks than public transport. In this manner, the findings point out
the comparative advantages of public transport. Besides fun, personal benefits that were
public-transport-specific were useful and pleasant things to do, less pollution-causing,
possibility of meeting friends and no attention required during the journey.

The results are in line with findings that general value orientations are related with the
transport mode choice (Jakovcevic and Steg, 2013; Collins and Chambers, 2005; Vugt et al.,
1995). Unlike broad value orientations that elicited (personal) values, the present study was
user-defined and hence more specific. As such, they only partially match some universal
value orientations, such as eco-centric/anthropocentric (Nordlund and Garvill, 2003). Still,
they match some others, such as pro-self, hedonic and egoistic values (Vugt et al., 1995;
Jakovcevic and Steg, 2013). Yet, the identified personal values (unsurprisingly) exhibit
strongest correspondence with the values found in previous laddering studies (Ho et al.,
2015; Schaefers, 2013).

However, more discrete and specific conceptions of values might exhibit better
correspondence with the perceptual and behavioural aspects of transport-mode choice than
universal value orientations. Thus, values were user-defined and hence closer to the actual
personal goals of participants. This implication also applied to other psychological factors.
Currently, general and universal (value, attitudinal, normative) factors are often regarded as
determinants of travel-mode perception and choice. Yet, the amounts of explained variance
of behavioural intentions and behaviours from these general factors are quite low (Klöckner,
2013). This might be due to the well-known problem of predicting specific behaviours from
general dispositions (Ajzen and Fishbein, 1977). Their meta-analysis (Ajzen and Fishbein,
1977) on relatedness among attitudes and behaviours, namely, yielded no consistent
conclusions regarding this relation. Still, they found that attitudes are good predictors of
behaviours when specific elements of attitudes and behaviours (goals and activities, in
particular) match. This supports the identification and examination of more specific, user-
defined psychological factors to improve their relevance and explanatory power.

5. Implications
The findings improve understanding of transport users’ mental models and hold important
implications system “steering” andwelfare interventions, (Pejic Bach et al., 2019; Richardson
et al., 1994; Sweeting, 2015). More specifically, the findings inform policymakers and
managers about the meaning of relevant “personal constructs”, which is an important
second-order cybernetic imperative (Löbler and Wloka, 2019). Such meaning is further
specified by mental models where the identified means-ends structures reveal the users’
hierarchical valuation system (Uusberg et al., 2019).

Established means-ends elements assist in the development of communication strategy
(Reynolds and Craddock, 1988; Reynolds andWhitlark, 1995). For this purpose, the findings
might be used to increase the appeal of public transport or, alternatively, the attractiveness
of car use might be downplayed. For this purpose, the benefits and personal values
identified for public transport or the negative corresponding elements and chains found for
the car – might be used. Upon the development of a communication strategy, means-ends
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structures may be used for segmentation purposes and to complement (or replace)
demographic and lifestyle segmentation criteria. Thus, the identified segments would be
based on the “true”, causal linkages between attributes, benefits, values and behaviours,
rather than on single and descriptive segmentation criteria (Botschen et al., 1999). Identified
segments can be later targeted with customized communications based on the dominant
means-end chains identified, where the identified comparative advantages of public
transport can be efficiently promoted. Despite this fact, car use is, for instance, found more
important for achieving several personal goals and public transport holds some relative and
distinctive advantages, which may be used for its effective (re)positioning. The most
prominent personal values related to public transport are to relax, have fun and enhance
productivity, where fun and environmental care are two personal values, which are not
associated with the car. These are the most important and also the most distinguishing
advantages of public transport. This is linked to more specific corresponding benefits and
reveals why they are relevant and therefore suggests how they might be promoted.

In addition, there are several drawbacks to car use (i.e. attention needed, accidents,
damage, worries, parking problems), which might be used to help downplay the appeal of
car use. On top of promotion by means of advertising, interventions might aim at inducing
purposeful considerations and planning intentions in the future (Eriksson et al., 2008). On
the costs side, support for public transport is only viable when the marginal benefit of public
transport is higher than the marginal cost of individual transport (Zefreh et al., 2017). More
behavioural and contextual interventions, such as goal priming and habit-breaking, are also
relevant (Légal et al., 2016; Lindenberg and Steg, 2007; Verplanken andWood, 2006). Means-
ends findings are important for making improvements to transport offerings and services.
Various means-ends elements can affect customers’ satisfaction (Orsingher et al., 2011; Lai
and Chen, 2011). Here, the established attributes that refer to service aspects (rather than the
vehicle) are of prime relevance. In terms of suggesting strategy to promote public transport
needs, we find that a strategy promoting public transport use must focus on the benefits, for
example, relaxation, productivity, money and wording which one could use in such
promotion might be: “using public transport is a cheap and pleasant way to save the world
and your nerves”.

During and after policy interventions, a means-ends framework might also be used for
evaluation purposes. It was, for instance, found that the adoption of a means-ends
framework led to better agency-client communication and more focused messages (Bech-
Larsen, 2001). This could prove immensely important for public campaigns where a lack of
common understanding of the campaign’s objectives might impede its effectiveness. It is
also of relevance to evaluate to which extent the messages communicated by advertising
during campaigns actually correspond with the “mental” means-ends models of the target
audience (Reynolds andWhitlark, 1995).

6. Limitations and future research
The presented study is subject to some limitations which largely arise from the qualitative
research methodology used and should be considered in the interpretation of the results and
implementation of the implications. While qualitative methods are advised for theory
building in transport (Clifton and Handy, 2003), caution is advised when conceptual models
(i.e. collective mental models) are generalized from a limited number of interviews. The
present study also treated the examined benefits as a single broad category of “means”,
where there was no further systematic distinction between functional and psychological
factors. Policy recommendations for these factors should therefore be considered with
caution. Examination of further (i.e. objective) transport choice factors and/or interventions
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by means of experimental methodology is thus warranted (Richardson et al., 1994;
Verplanken and Wood, 2006). In addition, larger samples are also advised to improve
generalizability (ter Hofstede et al., 1998). This would increase the possibility of validation
and a more comprehensive examination of means-end chains on more detailed levels, such
as functional and psychological consequences (Peter and Olson, 1999; Wilkie, 1994). The
application of “hard” laddering might also include actual (rather than intended) user
behaviours (Padel and Foster, 2005; Mirosa et al., 2013; Lai and Chen, 2011). These
adjustments would allow for a comparison of how various factors predict actual transport
behaviours and form suitable “behavioural” segments for policy interventions.

The current study was done on a purposeful sample that mainly took car users’ perspective
into account. It would be interesting to establish whether the means-ends chains differ for those
users who primarily use public transport and for those who do not use a car. Public transport
encompasses diverse modes, which might also differ substantively; thus, in the future it would
be interesting to comparatively examine means-ends structures for specific public transport
modes, such as bus, train, public bicycle systems and underground transport. More attention
must be paid to the service and accessibility aspects, as cars might be used as a private mode or
a public service-system, such as the car-sharing example suggests (Schaefers, 2013).

Laddering methodology also brings some inherent limitations such as “artificial”
(rationalizing, socially desirable) answers that might be provided by some respondents. In
addition to standard guidelines (Veludo-de-Oliveira et al., 2006), in the future this also
welcomes alternative approaches to the examination of customer mental models, such as
metaphor- and photo-elicitation (Christensen and Olson, 2002; Bapiri et al., 2020). These
might alleviate the fact that uncovered hierarchical structures are to a certain extent artefacts
of the laddering method. It also seems that laddering instils a positive bias on the transport
mode use, which is also a possible limitation of the presented study. While the negative
means-ends associations revealed possible barriers and rationalizations for using a car
instead of public transport, it is possible that some barriers remainmore “deeply buried”. The
purposeful, rational and logical assumptions of a means-ends framework, in combination
with interrogative “why” questions, allow doubt that some (more emotional, unconscious,
self-defence) mechanisms remain undisclosed by the laddering methodology. For the purpose
of uncovering such reasons and factors and so as to better illuminate how users justify
morally or normatively inappropriate behaviours, the use of additional, projective techniques
is advised (Strutton et al., 1994). In this manner, second-order cybernetics alongside new
disciplines, frameworks and methods might distinctively enhance the modelling and steering
of complex and dynamic social systems such as transport.
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