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ABSTRACT

With greater policy emphasis now given to travel demand management, the need for research
into understanding travel behaviour, and identifying opportunities to effect travel behaviour
change has grown significantly. A key impediment to behaviour change can be the lack of
conscious consideration by an individual of the travel choices they make, 1.e. habit. Breaking
or weakening habits by bringing consideration of travel options back into an individual’s
consciousness 1s therefore an important precursor to behaviour change, although this can be

difficult to achieve through many behaviour change interventions.

A rise 1n the level of consciousness of behaviour can occur when an individual faces a key life
event, or a change of circumstances, such as would occur with moving home. A home move 1s
a key event of particular interest for potentially weakened travel habits, as 1t can drastically
change the travel situation of the household. The home location to a large extent determines
journey time to work, amenities, schools and the public transport options available to the
household. Therefore the decision of where to live will often have long term consequences for
travel behaviour, in addition to the move having the potential to affect travel habits in the
short-term. It might therefore be possible for travel behaviour change interventions to ‘take
advantage’ of weakened habits associated with a home move 1n order to promote more desired

methods of travel.

This suggestion had however not been empirically examined prior to the start of this research.
Research was therefore deemed necessary to better understand the implications of residential
relocation for travel and travel habits. This was in order that should the above suggestion
prove accurate, any interventions to be implemented would have a more thorough grounding
in knowledge and understanding of the situation, and thus a better chance of success. This

thesis therefore sets out to examine the travel implications of residential relocation.

An initial qualitative phase of exploratory in-depth interviews conducted with recent movers
in the city of Bristol, England, highlights the importance of how travel 1s thought about during
the search and selection processes, to how the move affects household travel. Three types of

post-move changes to travel behaviour are 1dentified; deliberate, anticipated and unexpected.
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This leads to the development of the ‘Residential Relocation Timeline’ (RRT), a conceptual
framework of eight stages during the moving process at which consideration of travel issues

may OCCur.

The second part of the research (a postal survey) further examines and develops this
framework. Given the diverse nature of relocation experiences at the individual level, five
difterent ‘travel-consideration-types’ are identified. These provide a more generic
interpretation of differences in the timing of travel considerations undertaken during the

process of a move.

It 1s revealed that 12% of the moving households in the study never considered travel during
the course of their move (86% did consider travel at some point), and overall 57% of
respondents experienced a change to the pre-move main mode used for at least one regular
household journey. 50.6% of respondents considered travel after the move had taken place
(with 7.6% considering travel only at this time), and therefore are likely to have experienced
‘unexpected’ or ‘unplanned’ changes to their household travel. 49% of the sample consider
travel prior to the selection of the property, and therefore are likely to have ‘anticipated’ the
travel outcomes. 75.5% do report considering travel 1ssues such as proximity to work and
shops during the search for their new home (whether this consideration 1s planning for change,
or planning for as little change as possible). Finally, for 34.2% of the survey respondents
travel 1ssues were involved 1in prompting the move, and therefore some change to travel is

likely to have been sought.

It 1s concluded that the study does find evidence for travel behaviour change and travel habit
weakening associated with a home move, and that therefore residential relocation appears to
be an 1deal time to target travel behaviour change interventions. It 1s suggested however that
interventions are most likely to be effective if targeted to households in the process of
determining their search criteria, or at least prior to final selection of the property. Many
households appear to wish to reduce their travel upon moving, but are thwarted by lack of
availability of suitable property and the complicated decisions involved in property search and
selection. Interventions at such times 1f carefully designed therefore have the potential to be

both effective and appreciated by recipients — a situation that 1s highly desirable for behaviour

change campaigns.
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Chapter 1: Introduction and Chapter Overview

1.1 Overview

This thesis details research examining travel behaviour change in the context of residential
relocation, or moving home. The chapter first introduces the ‘problem’ being addressed by the

research before providing an overview of the chapters to follow within the thesis.

1.2 The need for travel behaviour change

Travel behaviour change is vital both in the UK and globally as levels ot car use continue to
rise. High levels of car use present many problems environmentally, economically and
socially. In terms of pollution, passenger car use generates roughly 40 percent ot UK Carbon
monoxide emissions and 13 percent of UK Carbon dioxide emissions (D1T, 2006, Tables 3.8
and 3.9), contributing greatly to global warming. Economically increasing levels of
congestion reportedly cost the UK £20 billion each year (CBI, 2004), and society’s
increasing reliance on the private car creates many problems for those households without
access to a car, contributing strongly to social exclusion (Kenyon, Ratterty and Lyons, 2003).

The urgent need to attempt to reduce car travel to protect the environment and work towards a

sustainable future 1s therefore recognised (CEC, 1992).

Policy aims of reducing levels of car use face a number of substantial challenges. Historically
the ‘predict and provide’ policies which were prevalent in the UK up to the 1990s, and which
favoured road building and the private car have left the legacy of an extremely car dependent
society (Goodwin 1995; 1997). Such policies have contributed to extensive urban sprawl and
erosion of the public transport system to the extent that the only viable means to access many

areas is by the private car. Additionally, complex modern lifestyles have developed utilising

' The DfT (2004a) questions this estimate, noting that the £20 billion figure is based on the value of the

difference between actual travel speeds and free flow speeds, and that in practice it 1s not realistic to

expect all traffic to flow freely at all times.
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the private car to the extent that accessing a wide range of dispersed activities is the norm.
Such lifestyles would be difficult to maintain without the private car as alternative modes are

more limited 1n levels of flexibility and freedom.

In order to address these issues, policy focus in the UK has switched from ‘predict and
provide’ to one of demand management. This aims towards achieving a more rational and
etfective use of the transport system, by changing the extent and nature of travel in terms of
when, where, how and how much people travel. Travel demand management (TDM) is
defined 1n i1ts broadest sense by Meyer (1999, p576) as “any action or set of actions aimed at
intfluencing people’s travel behaviour in such a way that alternative mobility options are
presented and/or congestion is reduced”. It is clear that such an approach requires an extensive
understanding of travel behaviour and its motivations and influences in order to be effective.
In particular TDM takes place in the context of governments, certainly in the UK, adhering
closely to the principle of freedom of choice, (Lyons, 2004), hence TDM tends to focus on
explicitly or implicitly influencing choice, rather than restricting or dictating it. Therefore

again understanding travel behaviour becomes crucial.

Travel behaviour constitutes the day to day choices of activities, destinations, journey
frequencies, travel modes, time of travel and routes. These choices have been shown to be
affected by numerous factors including demographics (Lu and Pas, 1999); household income
(Dieleman, Dijst and Burghouwt, 2002), lifestyle choices (Salomon, 1983; Krizek and
Waddell, 2003), attitudes (Gérling, Gillhom and Gérling, 1998; Kitamura et al, 1997; Nillson
and Kuller, 2000), and family composition (Dicleman et al, 2002). All these factors and more
contribute to the huge variations in the amount of travel undertaken by individuals and
households. Much of travel behaviour is characterised by the same repeated ‘choices’ being
made everyday, for example the commute to work. For many individuals the same mode 1s
used, frequently at the same time of day and along the same route. Thus a key feature of travel

behaviour is the generally limited variation in an individual’s day to day choices’.

Any of the travel choices outlined in the previous paragraph may be influenced in order to
reduce the negative impacts of the travel. Examples of TDM policy aims include the

promotion of mode switch away from car use, encouraging the use of closer facilities.

" Despite this consensus research does suggest that daily travel can in fact vary (Kenyon and Lyons,
2003: Stradling, Meadows and Beatty, 1999; Bonsall et al, 1984), and also that many individuals in fact
use a variety of travel modes (Stradling, 2003). Thus 1ssue will be further discussed further in Chapter 2.
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encouraging trip chaining, reducing frequency of trips or encouraging travel at less congested
times of day. Methods employed to achieve these aims vary, however provision of
information 1s a vital policy tool to raise awareness of and facilitate the use of alternative
modes (Lyons, 2006). The development of the Transport-Direct website highlights the

recognised importance of improved and easily accessible information.

In addition to this there is a need for persuasive messages to highlight the benefits of both
alternative modes and reduced travel, in order to encourage mode switch or other behaviour
change. These can be approached through a variety of mass media campaigns, or alternatively
individualised marketing can provide more personalised tools facilitating change (Brog 2003;
Taylor and Ampt, 2003). Additional TDM measures include improvements to public transport
and walking or cycling facilities (eg implementation of cycle lanes and improvements to
service frequency), cost alterations (eg road pricing and taxes), and reducing distances
between destinations through land-use planning (eg compact development and mixed use
development). All these policies ditfer in effectiveness, cost, time scale, technical feasibility,
public acceptance, political feasibility and success levels. As noted by Vlek and Michon
(1992), the more coercive strategies may have negative side-effects out-weighing the expected

benefit; whereas the less coercive may be less effective.

The effectiveness of TDM policies 1s dependent on numerous criteria. Firstly it i1s recognised
that for many households or journeys few alternative options exist, therefore limited impact
can be made. Stradling (2003) notes that 1t 1s important to distinguish between car dependent
people, car dependent places and car dependent journeys. Additionally Goodwin (1995)
outlines four levels of car dependency ranging from severely limited journey alternatives
available, to a good variety of alternative journey options available. Further to this, despite the
presence of alternatives, individuals may not wish to use them due perhaps to strong
preferences for car use and enjoyment of driving. Therefore not all households are able to

easily respond to behaviour change interventions even if they would like to do so, and further

households do not wis/ to change.

It is however an additional barrier to behaviour change which claims the focus of the current
research. As previously mentioned, travel behaviour 1s frequently characterised by the same
repeated ‘choices’ being made everyday or every week. For much of daily travel this frequent
repetition of the same behaviour leads to the development of ingrained habits. which then
become difficult to change due to the automatic and largely unconscious nature of the

behavioural choices (Verplanken et al, 1997). In particular, evidence suggests that where a
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habit 1s present, any new information pertaining to this habitual behaviour such as changes to
timetables or to relative journey costs will be largely ignored (Verplanken et al, 1997; Aarts et
al, 1997). This therefore potentially renders many standard behaviour change interventions
ineftective 1n the presence of habits, due to their reliance on information provision and
persuasion techniques. Policies that are not based solely on information provision, such as
improvements to bus services, are also reliant on the transfer of information in order to
publicise these improvements to those not already using the services. Habits therefore present
a significant challenge to many TDM measures, challenges that must be overcome if

behaviour change towards a more sustainable transport system 1s to be achieved.

The processes of habit formation as described above will be outlined 1n more detail in Chapter
2 of the thesis, and as will also be detailed 1n the chapter, habits must first break or be
weakened 1n order for behaviour change to occur (Dahlstrand and Biel, 1997). This requires
an 1ncrease in the level of consciousness of the habitual behaviour or a change to the
situational context of the behaviour (Ouellette and Wood, 1998). More personalised
approaches and individual marketing techniques often have some success. However these
personalised methods are extremely resource intensive and are thus limited in the scale of
their application. Research focus instead turns to the potential of certain situations where

habits may already be weakened, and thus the barrier to behaviour change already removed.

Panel data examination reveals substantial amounts of travel behaviour change occurring in
the population each year (Dargay and Hanly, 2003; 2004). It 1s therefore clear that overall
travel behaviour is not as unchanging as examination of the limited variability in day to day
patterns would lead us to believe. This leads to the conclusion that as travel behaviour clearly
does change, it is possible for travel behaviour to be changed (Cairns et al, 2004). As will be
discovered in Chapter 2, recent evidence points to the importance ot key life events 1n
influencing habitual travel behaviour. Life events including gaimning or losing a driving
licence, moving home, and starting a new job have been demonstrated to be associated with
travel behaviour change, and in particular mode switch (van der Waerden, Timmermans, and
Borgers, 2003; Klockner, 2003). It therefore seems that habits are likely to be weakened at
such times, and it is suggested that these events ‘trigger a process of reconsidering current
behaviour’ (van der Waerden et al, 2003, p2). It is therefore possible that there exists the
potential for greater change to occur surrounding such key events than the level currently
evidenced, and that they provide a unique opportunity to target and promote travel behaviour
change without the barrier to change of habits present. The greater susceptibility of people to

change during such change events has previously been suggested (Jones and Sloman. 2003).
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As this 1s a relatively new field, little is understood about precisely how such key events
influence travel behaviour. The limited research into the topic to date has tended to focus on
examining the impacts of a number of key events throughout the life-course, therefore detailed
examination of the effects of specific key events on travel behaviour is lacking. In particular
the majority of the research to date has focussed on outcomes rather than process. This focus
has resulted in the absence of any understanding or guidance as to the most effective
behaviour change policies to apply to such situations, or the most appropriate timing of their
application relevant to specific events. It is additionally difficult to estimate the likely
effectiveness of any policies applied to such occasions. Thus it is clear that numerous gaps
exist 1n the literature and state of knowledge. These gaps require addressing before it will be
possible for the most effective measures to be designed for attempting to change behaviour at

these times of potentially weakened habit. It is precisely some of these gaps which the thesis

aims to address.

In order to gain the level of detail required to provide guidance to interventions, examination
of a single key event would be necessary. The likely impacts of a job move for example would
vary significantly from the impacts of a marriage on travel. In this instance the key life event
of residential relocation 1s selected for three key reasons. Firstly it is a relatively frequent
event compared to gaining a driving licence or getting married. Roughly 10 percent of the UK
population move home each year (Boheim and Taylor, 1999), and relocation typically occurs
more than once to any given individual therefore providing more than one potential
opportunity to target a given individual. Secondly the residential location of a household
clearly affects the travel options available to that household 1n terms of proximity to public
transport facilities and the spatial distribution of activity centres such as food shopping, work
and leisure destinations relative to the home. Change 1n residential location 1s likely to create
changes in many of these dimensions. Finally, a reason tor moving house could be 1n order to
reduce commute or other journey times, or to have better access to alternative means of travel.
In such situations the move would have been designed around changing travel behaviour.
Therefore the key event of residential relocation provides an interesting range of potential
influences on household travel behaviour. The overall aim of the research 1s therefore to
establish: to what extent, and how does the process of moving home act as a prompt for an

individual to review and potentially change their travel for different journey purposes?

A brief overview of the structure of the thesis which examines this question will now be

provided. before discussion of the literature review commences in the following chapter.

14




Chapter 2: Habits, Key Events and Residential Relocation

The second chapter of the thesis, as has already been alluded to, examines in more detail the
concept of habit and how habits constitute such a substantial barrier to behaviour change.
Much research 1nto travel behaviour discusses habit but does not deal with the concept at any
level of depth, an incidence which creates the perception of a straightforward and simple
concept. That this is not the case will be highlighted at various points throughout the chapter.
Insights are sought from the literature regarding how habitual behaviours may be overcome,
with the raising in consciousness of behaviour, and a change in the situational context of the
behaviour highlighted as two potential routes (Ouellette and Wood, 1998). The concept of key
life events 1s then introduced as covering situations where both these criteria may be met, and
thus potential times of weakened habit. The limited research into the influence of key events
on habitual travel behaviour 1s discussed in detail before focus centres on the potential for

travel behaviour change surrounding the particular key life event of residential relocation.

Literature relevant to the travel related effects of residential relocation is then inspected. This
includes discussion of findings from panel data and additionally research examining the
influence of urban form on travel behaviour. Impacts on commute distance and time, car
ownership and mode choice are discussed. If successful behaviour change interventions are to
be targeted to households undergoing residential relocation it 1s important that as much

information as possible regarding the interrelationships between housing choices and travel

choices at such times 1s obtained.

Chapter 3: Housing choice and travel choices

An outcome of the initial data collection phase of the research (to be discussed in Chapters 5
and 6) is the importance of thoughts and decisions regarding travel behaviour during the
prompt, search and selection phases of the move in determining how that move affects
household travel behaviour. Accordingly the literature regarding the role of travel
considerations in residential choice gains a higher importance than originally anticipated,
requiring a whole chapter for adequate coverage. The literature regarding residential choice 1s
vast therefore the chapter does not attempt to cover all aspects, but instead focuses on
providing a brief outline of the main theories. Firstly theories of prompts for home moves are
examined, followed by search and selection processes and the chapter finally focuses on
research into the factors involved in residential choice. Throughout, a focus on the role of
travel considerations in the process is retained, in particular during discussion of the myriad

influences on residential choice. A general conclusion 1s that the intluences ot travel
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considerations tend to be far less important than issues associated with the house itself or the

neighbourhood. Despite this, the influence of travel choices on residential location are likelv

to vary greatly between households, particularly between those with a desire to use public

transport and those who have no such desire.

Chapter 4: Research aims and overall approach

The fourth chapter draws conclusions as to the state of knowledge regarding the influence of
residential relocation on travel behaviour, and the potential for promoting further behaviour
change at this time. A study which has begun to attempt behaviour change at such a juncture
1s introduced. The main conclusion reached within the chapter 1s that not enough
understanding of the specific influences in the situation exists in order to most effectively
design successful interventions promoting further change. It 1s additionally concluded that
gaining such an understanding would 1n any case be valuable in advancing the state of
knowledge of the interrelationships between housing and travel choices. These conclusions
lead to discussion of the research aims and also discussion of any guidance available from the

literature regarding the examination of these aims.

The eventual research route taken involves two stages of data collection, therefore for clarty
the overall research approach is also introduced in Chapter 4. This includes exploration ot
potential research routes to examine the outlined aims, reasoning behind the eventual selection
of an initial exploratory qualitative phase (which was to be followed by a survey examining a
wider range of experiences), and likely challenges to be faced as highlighted by existing
literature. Finally information regarding the study context, the city ot Bristol, South West

England is provided.

Chapter 5: Interview methodology

The design and implementation of the first stage of data collection 1s detailed and justitied 1n
Chapter 5. This is the completion of in-depth qualitative interviews designed to explore the
travel related experiences of recently moved owner-occupier households in Bristol. In
particular, difficulties encountered with participant recruitment and the solutions employed

are outlined. Despite these difficulties, participants reporting a wide variety of moving

experiences are recruited, and detail is provided of these 13 individuals representing 11

recently moved households n Bristol.
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Chapter 6: Interview Results

The interview data was initially examined utilising data driven thematic analysis. However the
majority of the initial themes identified merged to form a conceptual framework which was to
prove instrumental in guiding the remainder of the research. The Residential Relocation
Iimeline (RRT) is a series of eight stages covering the process of moving home from prompt
to after a period of living in the home. At each of these stages travel issues may or may not be
considered. The development of this framework utilising participant experiences is detailed in
the chapter. In addition to this, the chapter presents evidence for weakening of travel habits

during the moving process and includes a limited discussion of participant understandings of

the concept of habit.

Chapter 7: Survey Methodology

Based on the findings from the completed interviews, the most valuable course for the second
part of the research is determined to be an examination of the RRT framework over a broader
range of moving experiences than could be obtained from eleven interviews. The chapter
therefore details the design and implementation of a larger scale postal survey of recent
movers which was selected as the most appropriate methodology. Again some time 1s devoted
to detailing solutions to overcoming the recruitment difficulties experienced. Also the careful
considerations employed in the design of the survey instrument are detailed. Both the pilot
and main survey were eventually distributed by the Land Registry, with a return of 229

useable replies to the main survey constituting a response rate ot 20 percent.

Chapter 8: Survey Results 1: Travel considerations during a move

This chapter focuses on a detailed examination of consideration of travel 1ssues during the
moving process. Firstly the relative influence of travel issues in relation to housing and
neighbourhood issues is examined, and the presence or absence of travel considerations
throughout the moving process is discussed. The chapter then turns to examine in detail the
types of consideration of travel at each of the RRT stages. Finally typologies are developed
based on the reported timings of travel consideration throughout the RRT. Cluster analysis 1s
utilised to develop five clusters, membership of which 1s then compared to household
demographics, details of the move, and household attitudes. Based on these results mnitial

profiles of five "TC-types’ (travel consideration types) of moving household are developed.
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Chapter 9: Survey results 2: Travel outcomes following a move

T'he second chapter examining findings from the survey focuses on the travel outcomes of the
move. Alterations in main mode used and average journey times following the moves are
examined for five ‘routine’ journey purposes. Additionally alterations in overall distance
travelled by the household and availability of travel options and satisfaction are also
examined. These changes are all compared to variables associated with the move in order to
1dentity any relationships present. Finally the travel outcomes of the move are linked to the

typologies developed in the previous chapter to extend the five TC-type profiles to include

travel outcomes of the move.

Chapter 10: Conclusions

The final chapter 1n the thesis assesses what has been found during the research 1n relation to
the original study objectives as outlined in Chapter 4. Findings are related to the literature and
policy implications are discussed, including a final assessment of the opportunity provided by
residential relocation for travel behaviour change. This includes suggestions for interventions
to best take advantage of this opportunity. Lessons learnt from the research methodologies
undertaken and future research opportunities discussed. The thesis concludes that the
interrelationships between housing and travel choices are very complicated, but nevertheless a
residential relocation appears to be an ideal time to target travel behaviour change

Interventions.
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Chapter 2: Habits, Key Events and Residential
Relocation

2.1 Overview

This chapter examines in detail the specific barrier to travel behaviour change that is the
influence of past behaviour or habit. The concept of habit is detailed, combined with guidance
from the literature regarding how habitual behaviours may be changed. Two potential routes
are highlighted (Ouellette and Wood, 1998), the raising in consciousness of the behaviour, or
a change in the behavioural context'. The concept of key life events 1s discussed as
representing times where both these criteria may be met, and such events are thus introduced
as times of weakened habit. The particular key life event of residential relocation is discussed
as likely to be the most influential regarding habitual travel behaviours, and research

examining this potential relationship is additionally examined.

2.2 Introduction

The introductory chapter has outlined how habits frequently present a particular barrier to
travel behaviour change that 1s difficult to overcome, and that behaviour change is required in
order to address increasing levels of car use and the problems this causes. In order to
understand how best to address this 1ssue, a thorough knowledge of habits, their development
and processes as currently understood 1n the literature 1s important. Mode choice 1s frequently
used as an example of habitual behaviour within the psychology literature examining habits
(e.g. Bamberg and Schmidt, 2001; Bamberg, 2000; Schlich and Axhausen, 2003; Matthies,
Kuhn and Kléckner, 2002; Garvill, Marell and Nordlund, 2003; Aarts and Dijksterhuis, 2000;
Verplanken, Aarts and van Knippenburg, 1997; Fujii and Gérling, 2003) and the concept of
habit is often referred to in travel behaviour research literature (Kenyon and Lyons, 2003;

Goodwin, 1995). However within this travel literature 1t 1s rarely dealt with at any detailed

' It is likely that the a change in situational context would cause a raising in consciousness, however

they are discussed as two separate routes by Ouellette and Wood, (1998).
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level of conceptualisation. It is likely that this may be due to the complex nature of the habit
concept, where extensive difficulties and complexities are revealed only with deeper
examination of what at the surface level appears to be a straightforward concept. This chapter
attempts to address this lack of discussion by presenting detailed information regarding the
habit concept, culminating in extensive discussion of potential routes through which habitual
behaviour may be overcome. The concept of key life events as times of weakened habit is

introduced, with particular emphasis placed on the key life event of residential relocation.

2.3 What is a habit?

To understand the concept of habit in detail it 1s necessary to first examine the notion of
cognitive capacity and limitations in human decision making. The human brain possesses
limited capacity for processing all the information, tasks and decisions that are required of 1t
in daily life. In order to maintain optimal function 1t 1s necessary that the cognitive etfort
employed to carry out many behaviours 1s reduced. This can be achieved through a reduction
in the level of attention and conscious thought employed. Numerous cognitive processes exist

to facilitate this task, three examples of which are outlined below.

2.3.1 Monitoring of actions

Simple actions that are frequently performed, such as walking or climbing stairs, require httle
or no effort to perform once they have been learned, and can be reduced in attention and
cognitive effort to the point of becoming automatic and unconscious (Schneider and Shiftrin,
1977). Automatic behaviour is carried out without conscious thought or monitoring, 1€ non-
deliberately in response to a cue. A fully unconscious behaviour is carried out without either
attention or awareness. Climbing the stairs is generally an automatic but not unconscious

behaviour; upon reaching the stairs (the cue) it is not necessary to think about how to climb,

but an individual would generally be aware that they were doing so.
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2.3.2 Selective attention

The brain 1s constantly bombarded with information in the form of visual. audio and other
cues. Processing all this information would be impossible due to limited processing capacity.
therefore selective attention is employed. Only certain information deemed by the brain to be
relevant to the current situation is given attention and processed, the remainder being ignored.
Thus 1t 1s possible to spot friends in a crowded pub for example, or listen to and join in the

conversation once they have been found despite the existence of additional proximate

conversations and noise.

2.3.3 Decision making heuristics

To weigh up all the pros and cons of a particular course of action (as suggested in utility
maximisation theory) would require substantial effort which the brain will again try to limit.
Instead, numerous cognitive ‘tricks’ or heuristics - methods used by the brain to reduce the
cognitive load - are likely to be used (Tversky and Kahneman, 1974). Decisions might be
based solely on one attribute of the various options, or on a subset of the relevant attributes.
Alternatively mimimum requirements could be set with the first option that meets these
requirements being selected, even 1if it does not represent the optimum choice. For example, 1n
considering options for a particular trip, an individual may select the first travel option that
comes to their attention which costs less than £30 and 1s no longer than an hour in duration. In

this way, once a satisfactory option has been found there 1s no need to consider further options

as this would entail unnecessary cognitive etfort.

Probably the most frequently employed method to reduce cognitive effort in decision-making
is to rely on previous experience. Where the situation has been encountered betore, the brain
is likely to depend on memory of decisions made previously, and their outcomes, rather than
revisiting and again comparing all the available options. If there 1s a behaviour in memory
which achieved the currently required goal, and is also currently feasible, then 1t 1s likely that
this behaviour would be carried out. Each time this behaviour is repeated, the more enforced 1t
becomes, and therefore in turn even more likely to be repeated on a subsequent occasion, and
with less decision-making effort associated. It is in this way that automaticity (unconscious

response) and habits can develop for often repeated behaviours, such as the habitual use of the

car for commute journeys.
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The ‘cognitive short-cuts’ and heuristics, examples of which have been outlined above. are
usually helpful aspects of the brain that are very effective at improving efficiency of
functioning. They can however be fooled and work against intended behaviour as will be seen
shortly (see Eiser, 1986 for more details). For further information on specific types of

heuristics see Eysenck and Keane (2000), Tversky and Kahneman (1974) or Schneider and
Schiffrin (1977).

2.4 Properties of habits

A habit may be defined as “a learned sequence of acts that become automatic responses to
specific situations, which may be functional in obtaining certain goals or end states”.
(Trnandis, 1977, 1980). It 1s likely that a habitual behaviour (e.g. travel by car to work) was
originally based on a consciously considered and positive decision (‘a good way to travel to
work will be by car’), which was acted upon and found to be successful (‘I got to work on
time’). This 1s repeated subsequently until such a point where every time the individual
decides to travel to work from home (the goal 1s activated), the car 1s automatically used
without any conscious decision-making taking place or consideration of alternative options. It

1s suggested that the main factor influencing habit strength 1s frequency of past behaviour

(Ouellette and Wood, 1998).

The necessity of a goal distinguishes habit from other ivoluntary behaviours such as ticks
and reflexes (Verplanken et al, 1997). For a habitual commute mode choice, the goal 1s likely
to be ‘to get to work’. It 1s unlikely that the individual would spontaneously start driving
without the presence of such a goal. In order for a habit to develop and strengthen, both the
goal and the situational context must remain constant (Ouellette and Wood, 1998); for
example, needing to travel to work, from home, and having access to a car. Specific habits
relating to commute mode for example can however become generalised to any required
destination (Verplanken and Aarts, 1999), nevertheless the goal of reaching a destination
remains necessary. In habit development the individual would initially intentionally use the
car for their commute journey, but this intention would be gradually replaced by habit. A
reciprocal relationship between habit and intention 1s suggested (Triandis, 1977: Eagly and

Chaiken. 1993). When habit is strong, intention 1s a weak determinant of behaviour, and vice

versa. However, as previously stated, the goal remains.



An additional key component of habitual behaviour is a certain level of automaticity.
Automatic behaviour is characterised by being a quick response, requiring little attention
(effort), conscious thought, or intention and is also non volitional (Eysenck and Keane, 2000;
Schneider and Schiffrin, 1977). Debate exists as to the level of automaticity required to
constitute a habit. Many argue that only complete automaticity constitutes a habit (Ronis,
Yates and Kirscht, 1989). However, Ouellette and Wood (1998) disagree and argue that
driving 1s an example of a habitual behaviour that is automatic but can also be volitional and
intentional with a degree of awareness”. This debate raises a number of questions that will be
returned to throughout the thesis’, and particularly has implications for the measurement of
habits as will be discussed shortly. It may prove useful for the application of the concept in
everyday situations to interpret habit as a variable including weaker and stronger habits rather

than something 1in a binary state (i.e. either habitual or not habitual). Stronger habits would

have lower levels of consciousness and higher automaticity.

Such discourse serves as a reminder that the classification of many people’s daily travel as
habitual 1s not as straight forward as 1t would at first appear. Kenyon and Lyons (2003) have
argued, based on qualitative evidence, that travel behaviour in relation to mode choice does
exhibit automaticity. They observed that, whilst individuals may make use of a number of
different modes 1n their daily lives, for a given journey purpose such as commuting,
individuals tend to have a primary and default mode choice. The former represents the
automatic, or habitual, modal choice for the majority of journeys, the latter being considered

when travel by the primary mode is ruled out — for example when the traveller would be

drinking alcohol and unable to drive, or if the car were being serviced.

2.5 Why are habits barriers to behaviour change?

A habitual behaviour (if arising from an originally rational decision) will remain rational
unless the situation changes in a way that 1s not detected (Girling and Axhausen, 2003).
Habits constitute useful behavioural short-cuts from which there is frequently no need or

desire to change. It 1s only once the habit 1s deemed undesirable (either by the individual or

externally, eg Government), that change is sought.

* This debate will be returned to in the conclusions chapter.

* For example, if habits are not necessarily automatic, then what distinguishes habit from routine?
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Habits form in order to avoid unnecessary cognitive effort. Once a habitual behaviour is in
place, consideration of alternatives to that behaviour would constitute significant
‘unnecessary’ cognitive effort. Such consideration is therefore avoided and any information
regarding these alternatives 1s ignored through ‘selective attention’. This often results in the
individual not processing and not becoming aware of any changes in the relative attractiveness
of alternatives to the habitual behaviour®. This reduced attention to new information has been

demonstrated experimentally (Girling, Fujii and Boe, 2001; Aarts and Dijksterhuis, 2000;
Verplanken et al, 1997; Aarts et al, 1997).

This aspect of habitual behaviour in particular has a severe impact on the effectiveness of
behaviour change interventions. Additionally, soft measure behaviour change interventions
tend to consist largely of information provision, and this 1s simply not processed by those
individuals with strong habits. Nor are improvements to a public transportation system likely
to be noted. This combined with the (relatively) automatic nature of habitual behaviours; that
they are frequently difficult to change even if the individual desires and intends to do so,
forms the main difficulty in overcoming habitual behaviours. As previously mentioned in
Section 2.4 it 1s possible that a habit established 1n a specific situation might be generalised to
other situations including similar cues (€.g. any journey from home). General habits are more
difficult to break because the cue situations that trigger the habit occur more frequently

(Verplanken and Aarts, 1999), presenting a particular problem tor reducing extensive car use.

Dahlstrand and Biel (1997) suggest that a habit must first be broken (unfrozen), or severely
weakened before behaviour change can take place. A variety of suggestions exist as to how
this can be achieved. Prior to examination of these suggestions, i1t 1s however first necessary to

discuss how such change might be demonstrated, namely, how habits might be measured.

* To illustrate this point: an individual with a strong car use habit for travelling to work may not realise
that the introduction of a new train service, coupled with increasing congestion, would mean that a train

journey to work would actually be quicker and less stressful. In this way, habitual behaviours can

become less rational if the situation changes.
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implied by the term, or in particular the level of specificity intended differs between the
‘everyday’ usage of the term, and the ‘scientific’ term used within research. This presents a
challenge to any research intending to examine habits, particularly qualitative, as it is
important to ensure that the same thing is understood by interviewer and interviewee for any
topics under discussion’. This issue further presents a challenge to research into habits as a
whole, as the implications and outcomes of such research are generally applicable to the
general public, and 1t must be ensured that no confusion arises from any misunderstandings of

terminology in the application as well as the generation of any research.

It 1s therefore clear that despite recent developments, no entirely satisfactory method of
measuring habits exists. This 1s one of the greatest difficulties with the habit concept, how to
research a concept that cannot be satisfactorily measured. Any solutions to this are
inextricably linked to the precise definitions of habitual behaviour employed as previously
discussed 1in Section 2.4. It 1s an issue that will be raised throughout the thesis. Providing
evidence for any effects upon travel habits, other than actual changes in behaviour, clearly
presents a potential 1ssue. Frequency of past behaviour remains the most eftective means of
predicting future behaviour and 1s commonly taken to equate to habit within the literature,

however unsatistactorily.

2.7 Breaking habits — changing behaviour

Ouellette and Wood (1998) suggest two routes by which habits may be unfrozen or broken.
They suggest that both changes to the situational context and increasing the conscious
deliberation of the behaviour might weaken or break habits. Both of these routes will now be

briefly examined.

* This presents a potentially more serious challenge than the use of unknown terminology in interviews.
the need for clarification of which would be obvious. It may be assumed that such a ‘simple’ term as
habit is fully understood to mean the same thing by all parties involved (both interviewer and
interviewee might make such an assumption). Even academics from different disciplines appear to use

different understandings of the term.
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2.7.1 Changing the context of behaviour

Habits form where situations are constant. For habitual mode choice for a given journey
purpose this requires the same start and end points, the chosen mode to remain available, and
possibly the same time of day. Alteration to the context under which the habit was formed
could, 1f a significant enough alteration (Matthies et al, 2002), potentially break habits. The
situational context could include the individual’s internal goals such as getting to work, or
external factors such as changes to the structure of the situation, perhaps structural or financial
alterations to the transport network for the case of travel habits. These changes would have to
be psychologically relevant to the individual in order to have an effect (Fujii and Kitamura,

2003), 1.e. changes to aspects that are perceived as relevant and important.

Studies examining the effects of context changes on travel behaviour include examination of
the 1mpacts of free bus passes (Bamberg and Schmidt, 2001;‘ and Fuju and Kitamura, 2003);
and road closures (Fujit and Giérling, 2003). In each of these examples, public transport use
was found to increase and this increase was found to be sustained a month and a year
respectively after the intervention. Thus there 1s evidence that a temporary contextual change
can have long-term effects on behaviour. In these examples this may be accounted for by the
experience and familiarity with public transport used gamed during the trial, thereby reducing
the mental effort of doing so on future occasions. Alternatively, public transport use may have
positively altered previous (mis)perceptions or attitudes concerning the public transport in

question.

2.7.2 Increasing the conscious deliberation of behaviour

Increasing the level of conscious deliberation of a behaviour by detinition reduces the habitual
nature, or at least habit strength of that behaviour (Ouellette and Wood, 1998). A technique
frequently employed in behaviour change campaigns that might achieve increased conscious
deliberation 1s the implementation intention (Gollwitzer, 1999). Recipients are encouraged to
make a (usually written) statement of their intent to try a particular behaviour i a specific
situation, therefore increasing the conscious deliberation involved. Research has shown the
potential effectiveness of this technique. Bamberg, (2000) found a significant increase in the
probability of trying public transport among students who had formed an implementation
intention compared to those who had not. Additionally, Matthies et al (2006) utilised a free
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bus pass in addition to encouraging a commitment to using public transport with small but

significant results in terms of behaviour change.

A number of other methods for increasing consciousness and deliberation of behaviour have
been attempted, including increasing the accountability for decisions made (Aarts et al, 1998)
and forced consideration of alternative modes for planned journeys in a week (Garvil et al,
2003). Both these studies found a reduction in habitual response (car use), even after the
intervention had ceased. Other methods deriving from more practically oriented work are also
likely to increase the consciousness of behaviour. Individual marketing campaigns generally
highlight the individual’s current behaviour, before suggestions are provided of how change

might be achieved (eg Brog, 2003). Such focussed attention on the individual’s behaviour

must 1ncrease awareness and therefore weaken habit.

[t does appear that altering the context and increasing deliberation as suggested by Ouellette
and Wood (1998) has success in breaking habits. However a significant i1ssue with more
widespread 1mplementation of the outlined techniques is the cost (both financial and
temporal). The interventions involved require a great degree of tailoring to the idividuals
being targeted and thus can be time and resource intensive exercises. It 1s therefore important
to consider if there are ways to change habitual behaviours that could be less resource

intensive. This will be the focus of the remainder of the chapter.

2.8 The role of key events

Recent research has examined the role of key life events in inﬂuencin'g travel behaviour (van
der Waerden, Borgers and Timmermans, 2003; Klockner, 2004; Harms, 2003; Lanzendort,
2003). It 1s suggested that there are many events that occur over the course of a person’s life
that will ‘trigger a process of reconsidering current behaviour’ (van der Waerden et al, 2003,
p2). Such events include getting married, having children, and gaining or losing a driving
licence. Having children for example might add new required travel destinations such as
nursery, and make the use of certain modes more difficult. Losing a driving license would

necessitate either a reduction in travel or the use of alternative modes of travel to the car.

If a key event is defined as ‘triggering a process of reconsidering’” (van der Waerden et al,

2003, p2) this indicates that there are naturally occurring events that increase the
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consciousness and deliberation of potentially habitual behaviours, and hence weaken and
perhaps break habits (Ouellette and Wood, 1998). Many of the key events outlined also alter
the situational context (such as losing a driving licence removing a travel option), and are thus
atfecting both of the suggested routes for breaking habitual behaviours (Ouellette and Wood,
1998). It therefore seems that there may be many naturally occurring key life situations where
habits are weakened. It advantage could be taken of such situations then this suggests that the
difficult task of breaking or unfreezing habits (Dahlstrand and Biel, 1997)) prior to promoting

new desirable behaviours, might in fact not be necessary. The as yet limited literature to

support this suggestion will now be examined.

In a qualitative study of new members of a car-sharing club Harms, (2003) found that 85
percent of respondents who had been car owners prior to joining the club reported significant
changes 1n their personal life when being asked about their motivation to join the group. This
was more frequently reported than other considerations such as lower costs and reduced
environmental impact. A quantitative follow up (Harms 2003), found that routine (or habait)
strength was weakest when people’s behavioural context had recently changed. This was
measured using the response frequency method outlined in Section 2.6. Results for
information seeking among the study participants (which does not occur with the presence of

strong habits) were however less clear.

Klockner (2004) found using the same measurement technique that travel mode choice habait
was significantly weaker for those individuals reporting having experienced a life event 1n the
previous year, compared to those who had not. Additional support for habit weakening
following a key event is provided by Bamberg, Rolle and Weber, (2003). In a study
examining public transport use of new residents in Stuttgart, both the experimental (moved
and free bus pass) and control (moved but no pass) groups demonstrated substantial travel
mode change. The participants also receiving an intervention (a iree bus pass) reported
substantially more behaviour change than those not receiving the pass. This suggests that
habits were sufficiently weakened following a home move that an intervention at this point
was particularly successful, but habits were also weakened enough for behaviour to
additionally change without such an intervention. Finally a key finding of the European

INPHORMM project was that people are more susceptible to change at change events (Jones
and Sloman, 2003).

There is therefore evidence to support the suggestion that key events such as a change 1n job

or residential relocation can weaken travel habits. This indicates that they are indeed likely

29



present good opportunities for targeting behaviour change interventions as the barrier to
change of habit does not require unfreezing at such points. The occurrence of key events
throughout the life-course will now be examined before a closer examination of which

specific key events are likely to be most influential on travel behaviour, and which are the

most appropriate for potential interventions.

2.8.1 Studying key events

Key events occur throughout the lifespan, with specific events and their timing depending on
the individual concerned. Klockner (2004) gained data on both key events affecting travel
mode choice and the ages at which these events were experienced. This was in order to
demonstrate different types of experiences of key events through the life-course. Participants
were clustered according to levels of car use throughout the life course, with three clusters of
respondents produced: those starting with low car use and increasing over time, those starting
with high car use and decreasing, and those constantly maintaining low car use. These
increases and decreases 1n levels of car use as a percentage of journeys made were associated
with the experience of various key events. This work 1s limited in terms of producing
externally comparable clusters due to the small sample size, however the importance of
considering how different key events can occur at different timings for various households, 1s

illustrated. The significance in terms of impact of the key event will be different for different

households.

Many key life events such as residential relocation or change in workplace are the result of
long-term decisions. The importance of recognising the role of long-term decisions in
influencing everyday smaller decisions (such as travel), and the paucity of research 1n this
area has been stressed (Krizek 2003; Lanzendorf, 2003). Lanzendort (2003) proposes the use
of mobility biographies to record an individual’s travel behaviour throughout the hifespan,
with emphasis on three domains of influence. This 1s based on Salomon’s (1983) lite domains:
lifestyle, accessibility and mobility. A mobility biography essentially constitutes collecting
almost a ‘life history’ in terms of travel behaviour and related life variables i1n order to
examine the influence of certain variables over time. This 1s clearly likely to be a usetul
technique in the study of key events affecting travel. It 1s postulated within the mobility
biography framework that any larger scale, or long-term decisions in the lifestyle or
accessibility domains can have long-term implications for future (habitual) travel behaviours

of the mobility domain and any travel decisions made at this transitional time. For example,
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the decision not to purchase a car (mobility domain) may preclude the choice of car as a mode
for any trips. The choice of a residential location (accessibility domain) that 1s not connected
to the work location by public transport prevents the use of a train or bus to travel to work.
This 1s a particularly useful technique to highlight that there are likely to be many key events
occurring throughout the course of an individual’s life, and therefore many potential
opportunities to take advantage of weakened habits. However these are likely to vary in terms

of the appropriateness for applying interventions®.

2.8.2 Which key events have the most potential for influencing travel

behaviour?

The eftects of various life events on travel mode choice have been examined by two separate
studies. Klockner (2004) requested participants to note down up to ten life events that had
influenced their mode choice over the course of their life, before they were presented with a
list of 18 life events for more detailed examination. Van der Waerden and Timmermans
(2003, as cited 1n van der Waerden et al, 2003) presented participants with a list of over 90
key events and critical incidents for participants to indicate whether the event had been
experienced and whether 1t had generated travel mode switch. Both studies recorded similar
key events as being the most influential on travel mode choice. The event most influential on
the largest proportion of respondents from both studies was getting a drivers license. Getting a
car, change in work or studying situation, and moving home or town were the next most

significant events, but varied in order for each study.

For events such as gaining a drivers license, or getting a car the explanation for reported mode
switch is clear. A decision to make a new mode available has been implemented and therefore
it 1s likely that this new mode will be used. Such events are unlikely to be 1deal for
successfully targeting car use reduction interventions, although i1t may be beneficial to attempt
to minimise the inevitable increase in car use through intervention at such times. Alternative
events are likely to prove more fruitful in terms of potential intluence. Alterations to home,

study or job location might also alter mode availability, as well as journey distance and

° A particular issue with this field of research is the necessity of collecting data retrospectively, and
relying on participant recall. This limitation would be a particular issue for the subconscious behaviours

of interest to the current research.
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possibly the required frequency of trips in the case of work or study change. Each of these
aspects would impact on both the situational context and the consciousness of behaviour, and
therefore be likely to impact upon any travel habits. Each is therefore worthy of study.
However, one of these key events would have an impact upon the majority of travel

undertaken by a household, whereas changes to work and study locations would impact only

upon the commute.

Residential relocation has a far broader potential sphere of influence than any of the other key
events listed, and interventions targeted here would have a more extensive reach. Evidence for
reduced habit strength following a residential relocation has been provided (Bamberg et al,
2003; Klockner, 2004). A residential relocation can alter the spatial distribution of activity
centres such as food shopping, work and leisure destinations relative to the home, and also
choice set of travel options. For example, there could be changes in proximity to rail and bus
stations, parking availability, or the attractiveness of walking or cycling around the area.
Additionally a reason for moving house could be to reduce commute or other journey times or
to have better access to alternative means of travel, in which case the move would have been
designed around changing travel behaviour. Finally residential relocation 1s an event that the
majority of the population are likely to be involved in at one point in their lives, for many
people fairly frequently. Therefore any implications of any findings have the potential to be
applicable to a large number of people. Thus a residential relocation 1s a key event that could
have especially significant and interesting consequences for household travel behaviour.
Accordingly it is therefore worthy of further examination in the context of promotion of travel
behaviour change. In order to successfully change a situation and be aware of likely
implications of that change it is necessary to first understand the situation and its intluences.

Therefore research into the effects of residential relocation on travel behaviour from a

summary of the literature is valuable to examine.

2.9 Residential Relocation and travel behaviour

2.9.1 Evidence for travel behaviour change associated with relocation

The Bamberg study previously outlined in Section 2.8 (Bamberg, Rolle and Weber. 2003)
provides substantial evidence for travel mode switch following a residential relocation.

Increases in public transport use as a percentage of all journeys made were found in both the
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control (no bus pass — increase from 18.9 to 24.4 percent) and experimental group (increase
from 19 percent to 46.8 percent). Unfortunately the focus of this study was the effects of the
bus pass, not the recent move. No non-movers were studied to allow for comparison, therefore
it 1s ditficult to assess how much of the reported mode change was related to the relocation,

and how much to additional influences. However the substantial amounts of change recorded’

indicates a certain level of influence.

Further evidence exists for the occurrence of behaviour change surrounding a home move. In
particular examination of panel data has demonstrated substantial changes to travel behaviour
assoclated with a home move. Dargay and Hanly (2004) examine data from the British
Household Panel Survey (BHPS), an annual survey of over 2500 households each year since
1991. They find much higher levels of change in commute time, commute mode and vehicle

ownership reported by households that have also reported a change of address that year.

In terms of commute time i1t was found that roughly 30 percent of households that had moved
home 1n a given year also increased their commute by 5 minutes or more. A similar amount
reduced their commute travel time by 5 minutes or more. This can be compared to the figures
of roughly 20 percent of households that had not moved home or changed job experiencing
such changes in their commute time (Dargay and Hanly, 2004). Similar percentages of change
are reported for commute distances of residents of an area of Switzerland (Arend and Gotardi,
1994, as cited in Schemner, 2006). Thus two studies both demonstrate that roughly 60 percent
of households who change residence experience changes to their commute distance or time.
Both studies show slightly higher percentages increasing rather than decreasing their

commutes. This again tallies with figures showing general increases in commute distance over

time (DfT, 2005a: Table 3.2).

In terms of commute mode switch Dargay and Hanly (2004) found that 28 percent of those
household’s within the BHPS that had moved home had switched commute mode, compared
to 14 percent of those households who hadn’t moved, with a 17.6 percent change in commute
mode overall in the sample. The level of change in commute mode was even higher tfor those
households that had changed workplace — 33 percent of these reported a change in commute
mode. However, a change in workplace is more likely to only affect commute journeys

(notwithstanding trip chaining), whereas a change in residence will aftect the majority of
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"It is noted that public transport in the city of Stuttgart 1s extremely good, which 1s likely to have
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