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ABSTRACT

The PhD study presented in this thesis sets out to address the question: How and
why does household car ownership change over time? This question is justified
on the basis that the study of car ownership has traditionally been dominated by
cross-sectional, quantitative analyses. It is argued that complementary qualitative,
longitudinal methods have the potential to generate explanatory insights into the
underlying process through which household car ownership states arise and

change over time.

Accordingly, the study employed a novel flexible two stage research design.
Stage one involved 15 in-depth retrospective biographical interviews with
members of zero, one and two car owning households. An inductive thematic
analysis led to the development of a new dynamic framework for understanding
the general process of household car ownership change. Car ownership changes
are triggered by life events which alter roles/relationships, spatial contexts and
lifestyle preferences. Life events lead to travel behaviour adaptation and
consideration of whether the current car ownership state is satisfactory. This can
create a latent propensity to change car ownership state. Given the ‘costs’ and
effort involved in taking action, households tend to resist changes to their car
ownership state. In some cases, action may be prompted by another external
stimulus such as the receipt of a maintenance bill, or the opportunity to acquire a

car from a trusted friend or family member.

The dynamic framework was tested in a neighbourhood survey involving a self-
completion questionnaire and follow-up telephone call to establish a wider set of
accounts of car ownership level changes. The life event driven nature of car
ownership level changes is confirmed and it is found that car ownership level
changes are also strongly dependent on life stage. Younger households have a
tendency to increase car ownership level from zero to one or more cars as they
move towards middle age. Vehicle relinquishments are more likely to occur in
older age following retirement in association with health and income constraints.
Over 70 percent of car ownership level changes recorded by the survey were
associated with either a change in working circumstances, cohabitation, an adult
joining or leaving the household, residential relocation, child birth or offspring
reaching driving age. The thesis provides specific insights into the circumstances

when such events are associated with a change in car ownership level.



The findings of the study support the proposition that transport policies and
interventions concerned with changing the number and type of vehicles owned

should consider life events as significant opportunities for change.
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Chapter 1: Introduction

This thesis presents a study addressing how and why household car ownership

changes over time.

1.1 Why embark on a study of household car ownership?

While acknowledging the many benefits of the car to society, in recent years
there has been a policy emphasis on encouraging behaviour change away from
low occupancy car use. At the time of the study’s inception (October 2007) a
consultation document on future transport strategy from the incumbent UK
Government, noted that “since two thirds of trips and over half of car journeys in
the UK are less than five miles long, measures to change travel behaviour and
reduce the need to travel in urban areas could bring significant benefits”
(Department for Transport, 2007a p.12). However, in examining future policy
goals it also recognised that “transport behaviours are amongst the most
challenging to change...we know that car use presents a significant
challenge...[and that there] is a belief that all car journeys are ‘necessary’ and a
perception that viable alternatives to the car simply do not exist” (Department for
Transport, 2008 p.6)".

The policy objective to rationalise some aspects of car use is set against an
expectation that private car ownership at the aggregate level in the UK will
continue to rise over the next 25 to 30 years (Department for Transport, 2004).
This presents something of a paradox as it is arguably self-evident that private
car ownership is an important determinant of car use. This claim is partially
evidenced by the National Travel Survey (NTS) which showed that in 2006,
households with a car on average undertook 41 per cent more trips and travelled
two and half times further overall than households without a car (Department for
Transport, 2006 pp.33-34).

! This policy framework has since changed following the change of government in
May 2010. Nevertheless, consistent with past policy goals, the latest
government white paper on local transport retains a similar intention to deliver

a “shift in [car use] behaviour” (Department for Transport, 2011a p.7).
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It is therefore reasonable to suggest that the point at which a household actions a
car ownership change, and in particular, changes car ownership level, represents
a possible transition point in travel behaviour. With this in mind, it is useful from a
policy perspective to understand the process through which household car

ownership changes over time.

1.2 Overview of the study

An academic rationale for a study of how household car ownership changes over
time was developed following a literature review (presented in chapter two). This
review synthesizes what is more broadly known about spatial and temporal
variations in car ownership. Following consideration of remaining knowledge
gaps, the primary research for the study is framed in chapter three by the

following two overarching research questions:

Research Questions:
1. How and why does household car ownership change over time? and

2. To what extent is there potential for household car ownership to change?

The primary research was also guided by the following five, more specific

objectives:

Objectives:

1. To describe how and to explain why household car ownership changes over

time;

2. To examine the extent to which the present car ownership state meets (or

exceeds) the household’s desires;
3. To explore how households expect to change car ownership in the future;

4. To identify how residential location influences household car ownership and

preferences towards car ownership over time; and

5. To provide policy relevant insights concerning the propensity for household

car ownership states to change.

In response to these questions and objectives, a flexible research design,
involving two stages of primary research, was developed. Stage one involved
undertaking 15 in-depth, retrospective interviews to elicit accurate accounts of
how household car ownership states had changed over time, in relation to wider

changes in the household’s circumstances. Stage two involved a survey of one

2/398




inner-urban and one outer-urban neighbourhood, to explore the wider prevalence
of the findings from stage one and to more fully address objective four, to explore
the influence of differing residential locations on the process of car ownership

change.

1.3 A note on terminology

For readability, the terms car and vehicle are used interchangeably throughout
the thesis. These terms encompass all motor vehicles other than motorcycles
including cars, vans and pickup-trucks. The term car ownership refers to the cars
that a household has arranged permanent and (usually) sole access to including

privately owned cars, company and long term lease cars.

1.4  Structure of the thesis

The thesis is now presented in seven chapters which are summarised below. The
order of the chapters accurately reflects the sequence of research tasks that
were undertaken through the study. The thesis is also accompanied by a set of
appendices which are referred to throughout.

Chapter 2: Literature Review

Before turning attention to the academic literature, the next chapter begins with a
contextual review of the historic trend of increasing car ownership in the UK,
presenting secondary data from the Department for Transport’s statistics archive.
The trend is broadly explained in terms of the macro scale factors (changing
pricing signals, land use patterns and changing social practices) that have
encouraged the process of motorisation across the population. This trend is then
examined in further detail with recourse to two academic bodies of work which
explore the variation in car ownership with land use patterns and social

psychological factors.

Noting that aggregate trends arise from individual household car ownership
changes, the review then examines in further detail what is known about
household car ownership and how it changes over time. Lastly, having observed
that the study of car ownership has relied predominantly on quantitative
modelling, the chapter concludes with an overview of how these modelling
techniques have been developed over the years and considers the strengths and

weaknesses of this quantitative approach.
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Chapter 3: Research Design

Such epistemological issues are dealt with in further detail in the research design.
This begins by summarising the knowledge gaps identified following the literature
review. It is argued that there remains a need for longitudinal, qualitative
approaches to understand how car ownership changes at the disaggregate
household level to complement the predominant cross-sectional, quantitative
approaches that have been applied elsewhere. The overarching research
guestion for the study - how and why does household car ownership change over

time? — is academically justified in relation to this argument.

The chapter then presents the conceptual framework for the study which derived
from the few theories of relevance to the dynamics of household car ownership
and was supported by findings from the literature review. In contrast to other
studies in the field, this conceives of household car ownership states as the
outcome of a continual process of adjustment over the life course, rather than as
static, equilibrium states. With reference to the concept of stress (Miller, 2005),
the mediating subjective concept of car access imbalance (imbalance between
the present car ownership state and a desirable alternative state) is defined in the

framework to represent this process of adjustment.

Given the lack of an agreed structured theory which could be tested deductively,
it is argued that the study required an inductive, flexible research design
employing two stages of primary research. A flexible approach allowed a second
stage to be designed following an understanding of the substantial findings from
stage one. The stage one methodology involving the 15 qualitative in-depth

retrospective interviews is then described and justified.
Chapter 4: Part One Results: In-depth Interviews

Chapter four presents a data driven thematic analysis (Braun and Clarke, 2006)
of the 15 in-depth interviews. It begins by discussing the process of entering car
ownership for the first time; identified from the literature as a key moment
following which longer term car based lifestyles may become entrenched (Simma
and Axhausen, 2007). Then, using empirical evidence from the interviews and
with further recourse to the literature, the initial conceptual framework is
developed inductively to provide a more detailed depiction of the process of car
ownership change over time. This conceives of car ownership changes as being
driven by life events which, through sub-processes of travel behaviour adaptation

and consideration of the current car ownership position, leads to a lessening or

4/398



heightening of a propensity to change car ownership state. The chapter also
offers empirical insights into the wider influences arising from the social and built
environments on the process of car ownership change: firstly noting the
opportunistic passing of vehicles between social and family networks; and
secondly describing the process through which lifestyle preferences of relevance
to residential location choice may form, based on positive and/or negative life

experiences.
Chapter 5: Part Two Methodology: Neighbourhood Survey

The options for a suitable follow up study are considered in chapter five. Having
achieved considerable depth of insight, albeit on a limited sample through the
stage one study, a decision to undertake a survey of one inner-urban and one
outer-urban neighbourhood in Bristol is justified. The survey aimed to examine
the broader applicability of the findings from stage one and to also explore in
further detail, the influence of differing residential locations on household car

ownership outcomes; one of the five starting objectives for the study.

Although stage two employed a survey method, consistent with the argument
developed in the research design, the objective was to achieve a broader range
of qualitative accounts of household car ownership level change in addition to
generating some complementary quantitative data. In contrast to the stage one
study, the scope of the survey was intentionally limited to exploring car ownership
level changes only. To generate reliable qualitative data, the survey involved
both a self-completion gquestionnaire and a follow-up telephone call. This was
administered to a relatively small sample of 248 households (approximately 125
households per neighbourhood) and a ‘drop-and-collect’ method of survey
administration was employed. This achieved the necessary high response rate of

74 per cent or 184 returns.
Chapter 6: How Car Ownership States Have Arisen

The results of the survey are then presented in two chapters. The first of which
presents a predominantly qualitative analysis of the accounts of household car
ownership level changes captured by the survey. This includes an analysis of
how the aggregate car ownership levels in either neighbourhood had changed
since the 2001 census, based on detailed insights about changes at the
household level. The chapter then describes the differing pathways towards four
car ownership states (zero, one, two and three or more cars owned) since

household formation, and confirms a car ownership life cycle effect (Dargay and
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Vythoulkas, 1999). 14 reasons for car ownership level change are also identified
inductively from the survey. These reasons are consistent with the notion that the
process of car ownership level change is driven by life events, as suggested by
the interview analysis. Lastly, to complement the qualitative analyses, the
chapter concludes with an overview of the results of four multivariate regression
models. These were used to identify broadly applicable factors across the
neighbourhoods associated with change and non-change in household car

ownership levels.
Chapter 7: The Potential for Household Car Ownership Change

In keeping with the study’s starting objectives, chapter seven explores how stable
current household car ownership states are across the survey neighbourhoods
and examines the related issue of households’ expectations for future car
ownership change. The majority of households are found to be satisfied with their
current car ownership level and expect to maintain this position in the future.
Nevertheless, as postulated in the conceptual framework, the survey detects an
important minority of households that are not in equilibrium with their current car
ownership position. The chapter explores this issue and the reasons for

expecting to change car ownership level in the future.

The relationship between residential location and car ownership is also
examined. It is observed that as expected, residents of the outer-urban
neighbourhood were more reliant on their vehicles and less multi-modal than
residents of the inner-urban neighbourhood. However, this lower level of car use
in the inner urban neighbourhood had not translated into lower car ownership
rates overall. The chapter also presents a quantitative and qualitative analysis of
the perceived influence of the residential location choice on household car

ownership needs.
Chapter 8: Discussion and Conclusions

The final chapter of the thesis draws together the key findings from the literature
review and the two stages of the primary research, with explicit reference to the
five objectives for the study. This includes a discussion of the implications for
policy interventions concerned with motivating changes in car ownership; either in
terms of reducing car ownership levels in urban areas or encouraging households
to purchase cleaner vehicles. This chapter also presents a critical review of the
two methodologies and makes recommendations for further research. It is

concluded that the study supports the proposition that transport policies and
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interventions concerned with changing the number and type of vehicles owned

should consider life events as significant opportunities for change.
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Chapter 2: Literature Review

2.1 Introduction

This chapter presents a review of the contemporary understanding of car
ownership. The chapter opens with a description of the national trend towards
increasing car ownership in Great Britain. This trend is then explained, firstly in
terms of the historic development of the automobile and secondly through
discussions of the macro scale factors (changing pricing signals, land use
patterns and changing social practices) that have acted to encourage the process

of motorisation.

Variations in car ownership at the aggregate population level are then explored in
separate sections dedicated to the influence of land use patterns and social
psychological factors. This leads into a review of what is known about how and
why car ownership changes at the disaggregate household level. The chapter
concludes with an overview of how quantitative modelling techniques have been
used and developed in the study of car ownership and considers the strengths

and weaknesses of this approach.

2.2  Car ownership trends in Great Britain

The number of privately owned vehicles in Great Britain (England, Scotland and
Wales) increased from 2.4 million vehicles in 1950 to just over 30.3 million
vehicles in 2010 (Department for Transport, 2010 table TSGB 9.1). Figure 2-1
demonstrates that the trend has reflected a more or less linear increase and on
average, approximately 473,000 additional vehicles were registered for use every

year over this period.
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Figure 2-1: Privately owned vehicles in Great Britain: 1950-2010
(source: Department for Transport, 2010 table TSGB 9.1)

The rapid spread of car ownership across the population since the early 1970s is
apparent in Figure 2-2. While the population increased by just over 10 per cent
from 54.4 million people in 1971 to 60 million people in 2009, the number of
vehicles owned per thousand population more than doubled, from 219 vehicles
per thousand population in 1971 to 506 vehicles per thousand population in 2009
(Department for Transport, 2010 table TSGB 9.1, Office for National Statistics,
2010c table 1.2).

A timely observation is that this long term trend of increasing car ownership
appears to have very recently reversed, undoubtedly as a result of the “credit
crunch” and subsequent recession which occured in the UK and many other
economies around the world. Perhaps significantly, the number of vehicles per
thousand population declined slightly (by around three vehicles per thousand
population) although the absolute number of vehicles in Great Britain continued
to rise. It remains to be seen however, whether the impact of the recent
recession appears as a temporary blip in the otherwise upward trend in private
car ownership, as has been the case with past recessions, or indeed whether a

downward pressure on private car ownership is maintained over the longer term.
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Figure 2-2: Vehicle ownership and population trends in Great Britain
(sources: Department for Transport, 2010 table TSGB 9.1, Office for National
Statistics, 2010c table 1.2)

2.2.1 Increasing car ownership and the changing cost of transport

In macro-economic terms, the rapid increase in private car ownership has been
facilitated by significant reductions in vehicle purchase costs, which have also
translated into reductions in the overall cost of running a vehicle. These
reductions in the cost of motoring have been accompanied by subsequent
increases in the cost of public transport and have occurred over a period of long
term increases in disposable income (Figure 2-3). Between 1987 and 2009
disposable incomes (in the UK) increased by 67 per cent in real terms (Office for
National Statistics, 2010a figure 1). Motoring costs overall rose by 87 per cent,
compared to a rise in the Retail Price Index (RPI, a measure of inflation) of 110
per cent (Department for Transport, 2010 Table TSGB0120). Thus the overall

cost of motoring was relatively less expensive in 2009 than it was in 1987.

A closer inspection of motoring costs reveals that the marginal car running costs
(tax, insurance and maintenance) actually increased over and above the rate of
inflation between 1987 and 2009. However, vehicle purchase costs reduced by
nine per cent over this period; a significant relative reduction given the rise in the
prices of other goods (Department for Transport, 2010 Table TSGB0120). In
relation to this, it is notable that a recent analysis carried out on behalf of the
RAC foundation (Leibling, 2009) found that in fact, new vehicle purchase costs

have remained constant over the 10 year period to 2009. The downward trend in
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purchase costs has been driven by cost reductions in the used car market.
Nevertheless, it is clear that vehicle purchase cost reductions overall have
opened up the opportunity to enter car ownership to an increasing proportion of

the population.

Vehicle purchase costs == All motoring costs === Rail fares Bus & coachfares == e«= RPI
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Figure 2-3: Vehicle ownership and trends in transport costs: 1987 — 2010
(source: Department for Transport, 2010 Table TSGB0120)

2.2.2 National trends in household car ownership

In terms of the changing composition of vehicle ownership across households,
the early increases in private car ownership overall inevitably tended to reflect
non-car owning households becoming single car owning households. Since the
early 1970s however, the proportion of single car owning households has
remained fairly constant at around 44 per cent of households in Great Britain
(Department for Transport, 2010 table nts0205). More recently, the proportion of
multi-vehicle households has continued to increase and in 2009 stood at nearly a
third, 32 per cent of households (Figure 2-4). Indeed, there are how more multi-
vehicle households than there are non-car owning households in Great Britain.
Nevertheless it is notable that at one quarter of all households, non-car owning
households still represent a significant minority, and their specific needs in a
highly motorised society should be of great importance to transport policy

makers.
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Figure 2-4: Changing household car ownership over time in Great Britain

(source: Department for Transport, 2010 table nts0205)

The intuitive and well documented relationship between land use patterns and
private car ownership is also reflected in the national statistics. People living in
higher density areas (e.g. cities) have greater opportunities to reach destinations
by non-car based modes than people living in lower density areas (e.g. rural
areas). It follows that there tends to be a diminished demand for private cars in
higher density areas and indeed this is demonstrated by the national car
ownership statistics when disaggregated by area type as in Figure 2-5 (this
relationship is discussed further in section 2.3). The proportion of non-car owning
households reduces with increasing rurality. The proportion of multi-vehicle
owning households increases with increasing rurality. The variation in the
proportion of single vehicle households between different area types is less
striking however (Department for Transport, 2010 table nts9902).
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Figure 2-5: Household vehicle ownership by area type: 2008
(source: Department for Transport, 2010 table nts9902)

A comparison to past data reveals that the contrast in private car ownership
between area types has become greater over time. Although London represents
a unique context in Great Britain in terms of its transport geography (being a
large, densely populated city with a very comprehensive public transport
network), it is particularly notable that the proportion of non-car owning
households actually increased in London between 1995 and 2008 which, over a
period of increasing prosperity, bucked the national trend (Department for
Transport, 2010 table nts9902).

2.2.3 National trends in driving licence availability

To make use of a private car as a driver requires a driving licence. Understanding
changing patterns of licence availability is therefore of relevance to understanding
vehicle ownership trends. The male population has historically had higher
licence availability than the female population in Great Britain, though this gap is

closing over time (Figure 2-6).

When disaggregated by age (Figure 2-7), it is apparent that a smaller proportion
of 17-29 years olds had driving licences in 2009 than the same age cohort had in
1995/7 (Department for Transport, 2010 table nts0201). Chatterjee and Dudley
(2008 p.42) attribute this fall amongst young adults to “the growth in higher

education, increased motoring costs, improved public transport, police targeting
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of young drivers and the introduction in 1996 of a theory component of the driving

test”.

It also appears that the proportion of male licence holders has been

declining slightly over time, for all cohorts up to the age of 49.

Percentage

m Males mFemales

1975/76 1985/86 1995/97 2009

Year

Figure 2-6: Licence holding, by gender in Great Britain
(source: Department for Transport, 2010 table nts0201)

Image redacted for copyright reasons

Figure 2-7: Licence holding, by age in Great Britain
(source: Department for Transport, 2010 table nts0201)
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2.2.4 A brief history of the automobile

Given the significance of these national trends, it is worth at this point briefly
summarising Dennis and Urry’s (2009) account of the events in history and
macro scale processes through which the “System’ of automobility” (Urry, 2004)
became established in many industrialised societies around the world. As Dennis
and Urry (2009) suggest, the rapid increase in private car ownership from an
almost zero base in 1900 to the point where there were more vehicles than
households in Great Britain in 1999, may well define the twentieth century as the

‘century of the car’ amongst other things.

Motor vehicles first started being developed in earnest in Europe and the USA in
the late nineteenth century, with now well known industry names such as
Peugeot and Benz competing to build the most reliable and fastest vehicles.
Engineers at this time were experimenting with different forms of propulsion
including steam and electric, as well as petroleum based internal combustion
engines and in 1895 these differing technologies were pitted against each other
in a race between Paris and Bordeaux. Dennis and Urry suggest that this race
turned out to be a key turning point in automobile development as the petroleum
based vehicles proved to be faster and more reliable than the other forms of
propulsion. Consequently, the race result, coupled with the emergence of cheap
oil, an abundant energy-dense fuel that also offered longer ranges than the
alternatives, were important factors in the further development and ultimate

adoption of petroleum based internal combustion engines across the industry.

It was the Americans, through Henry Ford, that fully established large scale
‘assembly line’ production of motor vehicles, bringing the Model T Ford, and the
opportunity for personal transport to the masses. This reduced the cost of motor
vehicles and private vehicle ownership rose sharply from 8,000 to 500,000
vehicles in the USA between 1900 and 1910. Production line assembly was
subsequently adopted by European manufacturers and the sharing of parts
between manufacturers became commonplace, ensuring that petroleum based

technologies were finally economically “locked in” across the industry.

As private car ownership increased, road networks were developed and
construction of the inter-urban motorway network in the UK, built solely for motor
vehicles, began in the late 1950s (notably sometime later than other European
nations including Italy and Germany which had constructed autobahns in the
1930s (Chatterjee and Dudley, 2008)). Simultaneously, the existing public

transport systems began to be scaled down in towns and cities in order to make
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way for the increasing number of privately owned motor vehicles. In 1963 the
Beeching Report on the rail network was published (Beeching, 1963). This paved
the way for the axing of a large number of rural and regional lines across Great
Britain that were no longer deemed to be economically viable given the

increasing competition from the private car.

The increasing availability of personalised transport and the development of a
road network to accommodate private cars also acted to encourage the dispersal
of land use patterns. With a privately owned car, people could live further away
from work, shops, leisure and other centres of activity, and still be able to reach
them in good time. The development of land that had been inaccessible became
economically viable leading to suburban neighbourhoods, out of town shopping
complexes and so on. The private car did not just replace public transport
journeys but created new journeys that had not previously been possible. This
generated a social pressure for people to acquire cars in order for them to feel
able to participate in the greater range of activities that were made available
through private car ownership. Indeed Dennis and Urry (2009 p.40) suggest that

much “‘social life’ could not be undertaken without the flexibilities of the car and

its 24 hour availability.”

2.2.5 Changing transport policy on car ownership and use

It is also of relevance to briefly summarise how government policy has evolved in
the UK in response to the benefits and challenges arising from mass
motorisation. Through the period of rapid motorisation, from the 1950s to the
early 1990s, UK transport policy arguably accommodated and encouraged the
wide spread adoption of car ownership and use across society. This was initially
demonstrated through the national policy to rapidly develop a motorway network
from the late 1950s to the early 1970s and through local policies to remodel
towns and cities to make way for the car through road building and reducing
public transport provision. The positive encouragement of car ownership and use
continued and even heightened into the 1980s, with Margaret Thatcher's
government heralding the ‘Great Car Economy’ (Chatterjee and Dudley, 2008). In
1989, the ‘Roads for Prosperity’ policy (Department of Transport, 1989), a
programme to deliver 500 new road schemes, was announced in response to

predictions that road traffic would continue to grow at a considerable rate.

The programme was to be short lived however. In the early 1990s there was

growing recognition that it would not be possible to build enough road capacity to

16/398



accommodate predicted increases in demand for car travel (Goodwin et al,
1991). This was supported by an influential study by the Standing Advisory
Committee on Trunk Road Appraisal (SACTRA) which argued that new roads
encourage development and stimulate movement, and could simply fill up with
new, so called ‘induced traffic’ (The Standing Advisory Committee on Trunk Road
Assessment, 1994). High profile and expensive public protests against
environmentally damaging road schemes, such as the M3 expansion at Twyford
Down (Wikipedia, 2009) and the A30 expansion in Devon (The Independent,
1996) also encouraged the scaling back of the ‘Roads for Prosperity’ programme.

By the mid 1990s then, the policy emphasis had shifted towards managing rather
than meeting the demand for car use. The 1998 transport white paper, ‘A New
Deal for Transport’ (Department for Transport, 1998) set out a framework aiming
to “reduce the need to travel” and made mention of transport plans “which help to
cut down on car use” (Department for Transport, 1998 p.8). The paper explicitly
noted that “we do not want to restrict car ownership - with our vision for a
prosperous Britain where prosperity is shared by all we expect more people to be

able to afford a car.” (Department for Transport, 1998 p.5, emphasis added).

Thus policy in the period since 1998 has sought to manage car use, without
explicitly impinging on the number of cars owned. Specific interventions in this
regard have included increasing fuel duty above the rate of inflation and
encouraging the use of non-car modes through measures such as travel planning

and improvements to local public transport, walking and cycling routes.

Whilst the number of cars owned has not been an explicit concern of central
government policy, a range of measures have nevertheless been introduced to
encourage the purchase of cleaner vehicles: For instance, changing vehicle
excise duty to a graduated CO, emission based circulation tax in 2001 (Potter,
2008); and similarly changing company car taxation to a CO, based rating in
2002 (Potter and Parkhurst, 2005). This reduced business miles by over 300
million miles per year. In March 2009, a temporary vehicle scrappage scheme
was introduced to both stimulate the automobile market in a recession and to
incentivise the replacement of old vehicles with newer, cleaner models
(Department for Business, Innovation and Skills, 2009). Over 370,000 new cars
were purchased through this scheme in the period between May 2009 and March
2010 (Society of Motor Manufacturers and Traders, 2010). More recently, and at

the time of writing, the policy of the current government has been to allocate
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grants to subsidise the purchase of electric vehicles and the installation of

recharging infrastructure (Department for Transport, 2011b).

2.2.6 Section summary
This discussion of the factors that have acted to encourage the wide spread
adoption of private car ownership is now summarised in terms of a set of dynamic

feedback relationships:

Reducing vehicle purchase costs and increasing disposable incomes have

enabled a greater proportion of the population to purchase motor vehicles.

This has encouraged dispersal in land use and activity patterns in time and
space; creating an increased instrumental need for cars to access employment

and services.

As car based lifestyles become the social norm, there is an increasing social
pressure for individuals to acquire their own cars in order to benefit from the

perceived full range of opportunities available in a motorised society.

Whilst government policy initially sought to accommodate the wide spread
adoption of car ownership and use, since the mid 1990s, policies have been
introduced to manage car use and to encourage the purchase of cleaner vehicles

in response to the growing challenges of congestion and energy scarcity.

The chapter now turns to the academic literature, to deepen understanding of
these feedback relationships. Accordingly, the next section reviews in detail the
relationship between car ownership and the form of the built environment. This is
followed by a discussion of the social-psychological factors that influence car

ownership.

2.3  Car ownership and the form of the built environment

As noted in the previous section, increasing car ownership (and use) has
influenced patterns of land use development and created a cycle of cause and
effect that has yielded a growing car dependency in society. In recent years, UK
planning policy has sought to slow this cycle by adopting land use policies that
aim to reduce urban sprawl, increase population densities and encourage mixed
use developments, ideally around public transport nodes (Communities and Local
Government, 2001, Communities and Local Government, 2006). It is anticipated
that mixed land uses reduce journey distances, while higher population densities

improve the economic viability of public transport, local amenities and services.
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Such policies might therefore be expected to exert a downward pressure on car

ownership.

Over the years, numerous studies have provided evidence to support the case
that higher population densities and proximity to urban centres are associated
with a reduction in per capita travel demand (see Stead and Marshall (2001) for a
critical review). With regards to car ownership, a plot of 2001 census data (for
England) clearly shows a pattern of increasing car ownership moving outwards
from urban centres to rural areas (see Appendix A). Likewise, Dargay (2002)
demonstrates that car ownership in rural areas is less sensitive to rises in
motoring costs than is the case in urban areas, indicating that as expected, rural

householders are more reliant on their cars than their urban counterparts.

2.3.1 Residential self-selection

While the presence of an association between form of the built environment and
travel demand is not disputed, the degree to which the relationship is directly
causal in the direction from built environment to car ownership, is a subject of
some debate. Early studies are open to criticism for not having adequately
controlled for socio-economic factors. Geographic clustering of particular socio-
economic groups (with lower car ownership) is likely to account for some of the
spatial variation for instance (Stead, 2001).

In more recent studies the effects of attitudinal residential self selection, whereby
households might choose to live in areas that meet their pre-selected travel
preferences have been explored (see Cao et al (2007b) for a review of such
studies). For instance, car lovers may choose to live in spacious suburban areas,
while car loathers may choose to live in inner city areas where alternatives are
available. In recognising the possible effects of residential self selection on land
use policies, Lyons (2003 p.8) notes that “the amount by which (car) travel is
reduced is ultimately governed by the land users — the location choices of
business, the location and travel choices of individuals and the spatial patterns of
daily activities they choose or seek to maintain”. Similarly, Cao et al (2007a
p.536) point out that the influence of the built environment on travel behaviour
may be limited to a role of facilitation, which is constrained by the “sizeable share

of households who favour suburban types of development”.

With this debate in mind, various quantitative modelling approaches have been

employed in an effort to establish the strength and direction of the relationship
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between built environment, attitudes, car ownership and car use (Van Acker and
Witlox, 2010, Bhat and Guo, 2007, Cao et al, 2007, Naess, 2009).

Van Acker and Witlox (2010) test the hypothesis that the relationship between
built environment and car use is mediated through car ownership. This they
justify with reference to Ben-Akiva and Atheron’s (1977) plausible theory that
daily travel behaviours should be conceived in terms of a three tiered choice
hierarchy relating to different time horizons (Figure 2-8). Employment location
and residential location (built environment) are conceived as long range decisions
which influence the medium range car ownership choice. The car ownership

decision latterly influences short range (e.g. daily) travel choices:

Image redacted for
copyright reasons

Figure 2-8: Ben-Akiva and Atherton’s choice hierarchy

source (Ben-Akiva and Atherton, 1977)

Van Acker and Witlox (2010) use cross-sectional data from a travel behaviour
survey conducted in 2001 in Ghent (Belgium) to model car use as a function of
car ownership, socio-economic and built environment factors. Structural equation
modelling is employed to demonstrate that including car ownership as a
mediating variable (which itself is dependent on built environment and socio-
economic factors), rather than as a simple independent variable, improves the
explanatory power of the model. The finding in their view, confirms the hypothesis
that car ownership mediates the relationship between car use and the built

environment. They conclude from this that land use policies seeking to influence
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car use should also consider policies to moderate car ownership in order to be

effective.

Bhat and Guo (2007) attempt to control for the effects of residential self-selection
by jointly modelling the residential location choice and the car ownership choice
using cross-sectional data from the 2000 San Francisco Bay area travel survey
(developing one set of equations for the residential location choice and another
set of equations for the car ownership choice). They demonstrate specific
residential self-selection effects. For instance, that single occupancy households
have a liking for high density living and also own fewer vehicles than other
groups, while households with adults over 65 prefer lower density areas and have
a preference for higher levels of car ownership relative to other groups. The
extent to which the car ownership preference is caused by the residential location
preference and/or the demographic grouping is not possible to establish from
their analysis however. They conclude that while the built environment influences
both residential location and car ownership decisions, household demographics
have the stronger influence on car ownership. They also comment that income is
the “dominant factor in residential sorting” (Bhat and Guo, 2007 p.524) noting that
low income groups tend to be located in areas of high employment density and

lower commute costs.

Cao et al (2007) employed both cross-sectional and quasi-panel”* modelling
approaches in an effort to tease out the strength of the direct relationship
between built environment and car ownership. Two cross sectional (ordered
response probit) car ownership models were estimated, one with and one without
attitudinal factors reflecting preferences towards particular neighbourhood types.
This exercise demonstrated that while car ownership did indeed increase with
lower neighbourhood density and reduced mixed land uses, the inclusion of
attitudinal factors significantly lessened the direct built environment relationship.
This suggested that car ownership levels were predominantly influenced by

attitudes rather than by the built environment.

A quasi-panel (static score) causal model was then constructed to analyse how
car ownership changed following a move to a neighbourhood. This indicated that
moving to a more spacious neighbourhood induced increases in car ownership

even after attitudes were controlled for. This result in some ways contradicted

2 guasi in the sense that survey respondents were asked to retrospectively provide car
ownership data before and after a residential relocation.
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the findings of the cross-sectional model. Nevertheless, interpreting the results of
the two models together, the authors conclude that the built environment does
exert a marginal influence on car ownership independently of attitude. However,
they go on to comment that it would be beneficial to also explore the degree to
which the built environment itself influences attitudes. This had not been possible

to test using the available data.

Naess (2009) adopts an alternative position for his study on the Copenhagen
metropolitan area in arguing that purely quantitative studies concerned with
understanding self-selection may risk underestimating the strength of the
relationship between built environment and travel behaviour. He suggests that “if
households self-select into areas that meet their travel preferences, it seems self-
evident that urban structure matters” (Naess, 2009 p.293). Indeed, using a mixed
method approach Naess (2006) demonstrates that car ownership is higher in the
peripheral areas of the Copenhagen metropolitan area, even after socio-
economics and attitudes have been controlled for. Qualitative interviews
undertaken during this study further revealed instances in which households were
prompted to buy additional cars following a move to peripheral areas. Finally he
counters other researchers by suggesting that car ownership and attitudes should
not be controlled for in multivariate analyses concerned with built environment
and travel behaviour, due to the two way nature of these relationships (Naess,
2009). Attitudes and car ownership influence built environment choice, but built
environment also influences attitudes and car ownership. For instance, living in
inner city areas with good public transport and some degree of congestion may

act to weaken pro-car attitudes over time.

2.3.1.1 Summarising residential self selection

It is clear then that there are complex debates surrounding both the precise
nature of the relationship between built environment and car ownership and the
most appropriate methods to use to explore this relationship. Indeed, Mokhtarian
and Cao (2008 p.225) suggest that “the more sophisticated the approach to
treating self selection...the more difficult it becomes to answer questions about
the absolute and relative magnitudes of the true impacts of the built environment
on travel behaviour’. Nevertheless, they recommend the use of longitudinal
structural equation models as the best means of investigating causality -
Structural equation models allow complex two way relationships to be explored,

while longitudinal data allows for time precedence to be investigated; allowing for
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instance an exploration of whether attitudes are changed after a relocation to a
particular neighbourhood type. Naess (2009 p.299) however, offers a counter
position in suggesting that “statistical analyses, even with longitudinal research
designs, cannot themselves establish that causality exists”. He suggests instead
that “they can be used in an exploratory way, revealing patterns and relationships
that might be a result of causal influences. And they may be used as (part of) the

evidence for theoretically founded causal relationships.”

Such epistemological issues are returned to later in the thesis in chapter three,
which presents the research design for this study.

2.3.2 The effects of public transport

The nature of the public transport system is another feature of the built
environment that influences the transport choices that people make. Alongside
research into attitudinal residential self selection, a small number of other studies
have investigated the specific relationship between public transport and car

ownership.

Hass Klau (2007) and Crampton (2006) used the 2001 UK census data to
perform a cross-sectional analysis of the relationship between car ownership and
proximity to a public transport corridor (heavy rail, underground, tram or high
quality bus). Their analysis demonstrated that “good public transport access
reduces local car ownership, having controlled for population and socio-economic
structure” (Crampton, 2006 p.9). Woldemanuel et al (2009) also reported that
close proximity to underground or urban rail stations; close proximity to shops; a
high level of satisfaction with public transport and increased level of difficulty of
parking were all factors associated with reduced household car ownership.
Neither study could control for the effects of attitudinal self-selection however, so

the extent to which these relationship were directly causal could not be explored.

Cullinane (2002) investigated the relationship between perceptions of public
transport and expectations about future car ownership using a cross sectional
sample of university students in Hong Kong. Using a face-to-face survey,
measuring attitudes to both public transport (rather than objective features of the
public transport system) and future aspirations for car ownership, Cullinane
established that having a perception that public transport was good and cheap
was associated with a lower expectation to acquire cars. However, he also noted
that “the problem lies in determining what level of public transport provision car

ownership and use decisions are affected” (Cullinane, 2002 p.38).
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The nature of the inter-relationship between car ownership, car use and public
transport use has been demonstrably difficult to analyse using quantitative data.
Kitamura ‘s (1989) panel analysis indicated that the tendency for an increase in
car ownership level to lead to greater car use and lesser public transport use was
stronger than the tendency for increasing public transport use to lead to less car
use. On the other hand Thorgesen’s (2006) panel study conducted in Denmark
provided evidence to suggest that making more frequent use of public transport
was associated with an increased likelihood of relinquishing a car. A pragmatic
interpretation of these two studies is that that there is a two way relationship
between car ownership and public transport use. Acquiring a car does tend to
reduce public transport use, but making more frequent use of public transport (if
available and adequate) is also associated with increasing likelihood of

relinquishing a car.

A further study by Goodwin (1993) used a panel survey of households in South
Yorkshire (1981 to 1991) to test the impact of changing public transport service
levels on public transport and car use. For specific policy reasons in the area,
public transport service levels were improving at the beginning of the survey
period and worsening towards the end of the survey period. Goodwin (1993
p.28) established that during the earlier period of improving public transport “car
ownership increased less than another comparable area and less than in the later

period of ‘worsening public transport”. The implication being that changing the
level of public transport provision influences the rate at which car ownership
grows. This claim is supported by Lucas (2009 p.738) following a more recent
analysis of the National Travel Survey. She reports that car ownership in the UK
‘has grown fastest in areas with the poorest public transit [transport]

accessibility”.

2.4  Car ownership, social-psychology and behaviour theory

The preceding section on the complex relationship between the built
environment, attitudes and car ownership demonstrated the importance of
recognising the complexities of human decision making in travel behaviour
research. Aggregate travel patterns and car ownership levels do not solely relate
to the spatial distributions of activity centres and the nature of the transport links
between them. They also depend on individual preferences. Accordingly, the
chapter now turns to review what is known about the psychological factors that

influence travel behaviour of relevance to car ownership and also car use.
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Travel behaviour research has commonly used theories of behaviour arising from
the field of micro-economics as a basis for explaining and predicting travel
behaviour. Specifically, rational choice theory has been widely used in research
and indeed is regularly operationalised in the models used in transport planning
practice. Lucas and Levine (2009 p.14) summarise the key assumptions

underlying rational choice theory as follows:

“‘individuals make choices by calculating the best outcome for themselves
based on cost/benefit calculations of different available courses of action”
(this is often referred to as utility maximisation);

- “self interest is the main driver of these decisions”;

- “the individual has all the relevant information with which to make a rational

decision”;

- “the individual is fully able to process this information in order to reach the

optimal decision”; and
- “every such decision is made on the basis of cognitive deliberation”.

A significant reason why rational choice theory has been historically dominant in
the travel behaviour field is the ease with which it can be elegantly
mathematically operationalised through discrete choice theory. This is discussed
further in section 2.7 on car ownership models. However, recognising that people
rarely make choices in entirely economically rational ways, as is assumed to be
the case under traditional utility maximisation mode choice models, travel
behaviour researchers have in recent years drawn on and adapted a number of
alternative behaviour theories arising from the field of social psychology including
for instance, Ajzen’s (1991) theory of planned behaviour or Triandis’ (1977)

theory of interpersonal behaviour.

A full review of behaviour theories of relevance to transport research is not
required for the purposes of this discussion as good overviews are already
provided elsewhere (Lucas and Le Vine, 2009, Parker et al, 2007, Lyons et al,
2008, Jackson, 2004). Nevertheless to summarise, such theories have allowed
travel choices to be conceptualised and researched in terms of various social-
psychological factors such as attitudes (e.g. ‘I like cycling’), social norms (e.g. ‘is
it out of the ordinary or strange to cycle to work?’), perceived behavioural control

(e.g. ‘I think it is difficult to take the bus’), propensity for pro-social behaviour (e.g.
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‘I'd like to help reduce congestion by taking the bus’) and habit; a mechanism
whereby learnt travel behaviours are repeatedly performed with little or no
cognition of the full range of choices available (Verplanken et al, 1997). This is in
contrast to assuming solely selfish economic motives as is the case under utility

maximisation frameworks.

2.4.1 Using behaviour theory to explain car use
Although studies utilising social psychological theories have tended to focus on
car use behaviours rather than on car ownership behaviours per se, they have

nonetheless yielded some relevant insights, which are now briefly reviewed.

The study by Thorgeson (2006) described previously operationalises concepts
from the theory of planned behaviour. Through this he first establishes that
attitudes, the perceived ability to use public transport and car ownership are
strong determinants of public transport use. Amongst non-car owners, attitudes
are found to influence behaviour, while conversely behaviour also influences
attitudes. Of specific relevance to this review however, was the finding that car
ownership encourages habits around car use to form which weakened this
relationship between attitudes and behaviour.

Bamberg and Schmidt (2003) compare three behavioural theories — the norm
activation model (Schwartz, 1977), the theory of planned behaviour and the
theory of interpersonal behaviour — with respect to their ability to predict car use.
They operationalise the theoretical constructs in a questionnaire survey of
university students and test the relationships postulated in each theory using
structural equation modelling. They report that the perceived ease with which
cars enable travel is a strong predictor of car use and again confirm that car use
is habitual. The study also suggests that ‘role beliefs’ - “the appropriateness of
one’s behaviour for one’s perceived social role” (Bamberg and Schmidt, 2003

p.268) - are an important determinant of car use.

Steg (2004) uses Dittmar’s theoretical model of the psychology of material
possessions (Dittmar, 1992) to argue that cars perform symbolic-affective
functions (an expression of self and status) in addition to their instrumental
transportation functions. Her study revealed that people do distinguish between
the instrumental and symbolic-affective roles fulfilled by cars; that symbolic-
affective functions were most highly valued amongst young, male and lower
income groups; and that even highly functional commuter travel was influenced

by symbolic-affective motives to a greater extent than might be expected.
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In relation to attitudes to cars relative to other modes, Anable (2005) performs a
cluster analysis and identifies six attitudinally uniform population segments
ranging from die hard drivers through to reluctant (public transport) riders. She
finds that these attitude segments cut across socio-economic groupings and that
“the same behaviour can take place for different reasons and that the same
attitudes (e.g. positive attitudes to the environment) can lead to different
behaviour (e.g. a reduction or no reduction in car use)” (Anable, 2005 p.77). The
study relates differences between attitudes and behaviour to the concept of
perceived behavioural control. Individuals may want to use the bus but perceive it
to be much harder than using the car (which may or may not be objectively the

case).

Along similar lines Goodwin (1995) discusses the complex concept of car
dependence, noting that “people differ” and that transport policy should not seek
to target some notional “average driver” (Goodwin, 1995 p.1). He suggests that
there are both car dependent people (those that are behaviourally locked into car
use) and car dependent trips (those for which there is no realistic alternative).
Interventions concerned with reducing the number of car dependent trips must
seek to change the spatial distribution of and the nature of the transport links
between activity centres. Conversely interventions concerned with addressing car
dependent people must seek to alter attitudes towards the use of alternative

transport modes.

2.4.2 The psychology of car ownership

The proceeding section has outlined how behaviour theories arising from the field
of social psychology have been used mainly in research concerned with car use
rather than car ownership per se. The review now turns to a further body of
literature dedicated to the extent to which ownership of a car fulfils deeper
psychological needs, in addition to carrying out its instrumental transportation
function (Urry, 2004, Géarling and Loukopoulos, 2008, Wright and Egan, 2000,
Diekstra and Kroon, 1997, Macintyre et al, 1998, Sheller, 2004).

Wright and Egan (2000) make reference to Maslow’s scale of human needs
(Maslow, 1954) (Figure 2-9) and suggest that the “car satisfies needs on all
[hierarchical] levels” by providing “warmth, shelter and security”, a “social
environment”, a “status symbol” and a “means of [personal] expression” (Wright
and Egan, 2000 p.289).
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Image redacted for copyright reasons

Figure 2-9: Maslow’s scale of human needs

(source: Maslow, 1954; image source: Askert, 2011)

Diekstra and Kroon (1997) argue that the car reinforces our ability for
personalised mobility, further noting that cars evoke feelings of power, and that
acceleration and speed stimulate pleasurable physiological responses. Sheller
(2004 p.236) posits that cars evoke “automotive emotions” that “go beyond any

economic calculation of costs and benefits”.

As noted before, Urry (2004) suggests that worldwide, societies have become
increasingly locked into a self perpetuating “system of automobility” and on a
similar theme Dupuy writes that acquiring a driving licence and a car allows
individuals to benefit from the “size of the club” that is already using and taking

part in Urry’s so called system (Dupuy, 1999 cited in Hiscock et al, 2002 p.132).

Finally Macintyre et al (1998, 2001) reported tentative evidence to suggest that
owning a car was an indicator of good health, even after social class and income
were controlled for, although income was found to be a stronger predictor.
Hiscock et al (2002 p.120) followed this finding up by examining the extent to
which cars provide protection, autonomy and prestige, positing (though not
proving) that such psycho-social attributes could “potentially be health
promoting”. They argue that given the high value associated with “choice and
convenience” in today’s society (Hiscock et al, 2002 p.133), the car out performs

public transport by quite some distance.
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2.4.3 Section summary

The literature on built environment and social psychological factors reviewed in
this and the preceding section demonstrates that car ownership arises as a result
of both instrumental need (for cars to meet daily travel obligations) and affective
desire (for cars as an enjoyable possession). It has also been suggested that
instrumental need and affective desire for cars may vary according to residential
location, the choice of which may reflect a preference towards a more or less car

based lifestyle.

2.5 Changing car ownership at the household level

The discussion so far has been predominantly (though not solely) concerned with
exploring macro scale factors that influence aggregate car ownership levels:
politics and pricing signals, the form of the built environment and social-
psychological factors. It is however self evident that aggregate car ownership
levels at a given point in time are the result of many households making changes
to their car ownership level over time. Accordingly, the review now moves on to
focus more specifically on household car ownership and how it changes over

time in terms of the following themes:

- the household car ownership life cycle profile;

- underlying ‘churn’ in household car ownership;

- the importance of life events and lifestyle choices;
- car ownership inertia at the household level; and

- the relationship between household car ownership and car use.

2.5.1 The household car ownership life cycle profile

By constructing a pseudo-panel data set from the UK Family Expenditure Survey,
Dargay and Vythoulkas (1999) analysed how household car ownership changes
over time and revealed a typical life cycle profile: car ownership tends to increase
as the head of the household reaches the age of 50, after which it declines. This
mirrors household income profiles which also tend to increase as the head of the
household reaches the age of 50 and thereafter decline. The household size was
found to peak and fall a little earlier than car ownership and income, when the
head of the household is around 45 years old: this was said to reflect a time lag
between offspring leaving home and a reduction in household car ownership,

implying that adaptation to a change in household structure takes time.
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Dargay and Vythoulkas’ (1999) analysis also revealed a generational effect, with
successive generations each having on average, a higher level of car ownership
than the last. This is indicative of a growing societal dependence on the car and
is not unexpected given the higher disposable incomes and lower motoring costs

available to successive generations as noted earlier.

2.5.2 Underlying churn in household car ownership

Several researchers have independently analysed a number of European panel
data sets to confirm that the familiar gradual monotonic rise in car ownership at
the aggregate level consistently masks a much larger number of changes
occurring at the household level (Kitamura, 1989, Goodwin, 1993, Goodwin,
1988, Dargay and Hanly, 2007). This is a travel behaviour example of what has
been termed asymmetric churn, whereby a small net change in a behaviour
overall results from a larger (and potentially unrecognised) number of increases
and decreases in the behaviour at the individual level cancelling each other out
(Chatterjee, 2001).

In a British context, Dargay and Hanly’s analysis of the British Household Panel
Survey (BHPS) (Dargay and Hanly, 2007) revealed that a very small net increase
in car ownership at the aggregate level between two consecutive years (0.2 per
cent) resulted from nearly 16 per cent of households changing car ownership
overall: 8.2 per cent of households increased car ownership, while a smaller, yet

significant 7.6 per cent of households reduced car ownership®.

The largest proportion of car ownership changes were found to be between one
and two cars (in either direction) and these changes also reflected an asymmetric
churn in the positive direction: 4.2 per cent of households changed up from one
to two cars, while 3.8 per cent of households changed down from two to one

cars. Only 1.9 per cent of households gave up car ownership altogether.

The circumstances under which households reduce car ownership are
specifically reported in Goodwin (1988) and Dargay et al (2003). Both studies find
that reductions are more common amongst households with high car ownership.
Dargay et al (2003) also note that a third of reductions are transitory, lasting for

only one year. Consistent with the findings reported in section 2.3.2, Goodwin’s

® The figure of 0.2 per cent correctly refers to the change in the aggregate car ownership
level and not the difference between the proportion of households changing car
ownership level which is 0.6 per cent. Some households may have changed by more than
one car over a period of one year.
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study (Goodwin, 1988) suggested that building up a high level of public transport
use was a precondition to giving up the car altogether, and that this was more

likely in areas with an already good level of public transport provision.

2.5.3 The importance of life events and lifestyle choices

The analysis of the BHPS (Dargay and Hanly, 2007) confirms that a significant
number of household car ownership changes are associated with wider life
events. For instance, a little more than a third (33.8 per cent) of households
experiencing a reduction in the number of adults, also reduced car ownership,
while 30.5 per cent of households experiencing an increase in the number of
adults, also increased car ownership. Around a quarter of households changed
car ownership between two consecutive years in association with a house or a
job move. Unemployment and retirement were found to be associated with
reductions in car ownership. Mohammadian and Miller (2003) similarly report that
an increase in the number of jobs in the household is associated with acquiring
additional cars, while increases or decreases in household size are associated
with acquisitions or disposals respectively.

This finding that long term life changes are also associated with car ownership
changes is consistent with Ben-Akiva and Atherton’s (1977) choice hierarchy
that was introduced in section 2.3.1. Indeed this framework has been developed
over the intervening years, first by Salomon (1983) who reconceived it in terms of
lifestyle choices (long range), mobility choices (medium range) and activity and
travel choices (short range). Salomon conceptualised the lifestyle as the longest
term choices relating to family formation, type of employment to pursue and
preferences towards leisure. He further recognised that there was a two-way
relationship between the shortest and longest range decisions i.e. daily activity

preferences could also influence longer-term lifestyle decisions (Figure 2-10).

Building on Salomon’s work, Lanzendorf (2003) subsequently put forward a fully
longitudinal, mobility biography approach for capturing and interpreting changing
travel behaviour over an individual’'s life course in terms of what he calls their
lifestyle, accessibility and mobility domains. Studies of car ownership carried out
using this longitudinal approach confirm that changing car ownership is
associated with changing income, moving house or changes in household
structure (Prillwitz et al, 2006, Lanzendorf, 2006, Beige and Axhausen, 2006,
Yamamoto, 2008).
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Image redacted for copyright reasons

Figure 2-10: An extended choice hierarchy
Source (Salomon, 1983)

Krizek and Waddell (2002 p.119) also emphasised the importance of the concept
of lifestyle in travel behaviour research noting that “the possibility that short term
and long term choices are mutually informed is too often ignored”. They use
cluster analysis to search for common groupings of households that have shared
long and short term decision characteristics relating to travel behaviour, activity
participation, vehicle ownership and residential location. Their identification of
nine lifestyle groupings along these dimensions demonstrates that long and short

term decisions are indeed mutually linked.

2.5.4 Car ownership inertia at the household level

Whilst it has been shown that the proportion of households changing car
ownership level between two consecutive years is higher than might be expected
(16 per cent according to the BHPS (Dargay and Hanly, 2007)) given the much
smaller net increase at the aggregate level, the great majority of households

maintain their car ownership level year on year (84 per cent according to the
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BHPS (Dargay and Hanly, 2007)). This stability in car ownership at the household
level implies the existence of state dependence. State dependence refers to the
degree to which a present state (in this case the present household car
ownership level) is influenced by a past state (in this case the household car

ownership level at a previous point in time).

Several studies, based on panel data, have confirmed that household car
ownership is highly state dependent (after taking into account changes in
explanatory variables and unobserved heterogeneity) (Simma and Axhausen,
2007, Thorgersen, 2006, Hanly and Dargay, 2000). It seems that once an
individual or household has acquired their first car, they are very likely to continue
owning a car in future years. This is perhaps to be expected given that the
purchase of a car often requires a significant one off capital expenditure (in
exchange for a relatively cheap marginal cost per car trip) and this decision in
itself represents a personal (longer term) commitment to car use (Simma and
Axhausen, 2007, Scheiner and Holz-Rau, 2007).

Simma and Axhausen (2007) further point out that even large changes in
personal circumstances are unlikely to motivate car owners to relinquish their
vehicles. This does not contradict the finding that household car ownership
changes are associated with wider life events, but emphasises the fact that car
ownership reductions are very much the exception rather than the norm. This
finding leads them to suggest that the following two questions are of particular
relevance to understanding the demand for and dynamics of household car

ownership:

“when was the first car bought and what were the circumstances?” and

- “how often does it happen that a car owner again gives up this form of
mobility?” (Simma and Axhausen, 2007 p.30)

In addition to confirming car ownership state dependence, other investigations
have demonstrated the presence of inertia i.e. households resist changes to their
car ownership state. This is revealed through studies of the dynamic relationship
between income and car ownership which show that household car ownership
takes time to respond to a change in income; reaffirming that individuals take
time to adapt to a change in circumstances (Dargay, 2001, Goodwin and
Mogridge, 1981).
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Returning to the issue of household motoring expenditure (discussed in section
2.2.1), Brog’s (1982) comparison of perceived motoring costs to actual motoring
costs confirmed that motoring costs are generally underestimated, that certain
costs are not counted within the motoring budget (for example parking fees),
while others may not even be acknowledged (depreciation for instance).
Although there is a lack of up to date academic literature in this area, a more
recent RAC report (RAC, 2004) supports these general findings.

Furthermore, a review of evidence concerning public attitudes to transport
reported that the cost of car use may not be “a decisive influence on travel
choices” (Lyons et al, 2008 p.24). It is suggested that this may be due to an
acceptance that car travel is a necessary (unavoidable) part of everyday life
(once a pattern of car use has been established) and thus motoring costs are an
inevitable expense that must be borne. The review further reports a perception
amongst the public that “the more the car was used, the better value it

represented” (Lyons et al, 2008 p.28).

The suggestion then, that the large capital expense required to buy a car, itself
encourages car use has implications for policy. It has been hypothesised that
shifting the burden of cost from car ownership to car use could help to rationalise
car use. Indeed, a growing number of car clubs are seeking to exploit this. Their
members benefit from an alternative model of car access (a concept which is
developed further in chapter three), which replaces the large capital expenditure
required to purchase a car, with a higher marginal cost per car trip (Duncan,
2011).

2.5.5 Therelationship between household car ownership and car use

By investigating the relationship between household income and household car
ownership, Dargay (2001) provides some evidence to support the premise that
the acquisition of a car leads to some extent, to a pattern of car use becoming

entrenched: car dependence grows over time (Goodwin, 1995).

The study firstly confirms the expectation that car ownership tends to increase
with household income and tends to fall in response to a reduction in income.
Crucially, however, the car ownership response to an increase in income is
revealed to be twice that of an equal fall in income. Thus car ownership has an
asymmetric response to changes in income, implying that households prefer to
maintain their car ownership level, even if their income is reduced to a prior, non-

car owning level. This suggests that purchasing a car allows a set of mobility
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patterns to be acquired, which once established are difficult to relinquish (hoting
also the non-instrumental attachment to and association with an attained level of

ownership as discussed in section 2.4.2).

The notion that car ownership might generate car use is also suggested, though
not proved, by cross-sectional data from the UK National Travel Survey. As noted
in the thesis introduction (section 1.1), in 2006, people in households with a car
undertook 41 per cent more trips and travelled two and a half times further overall
than those without a car (Department for Transport, 2006 pp.33-34). However,
this does not necessarily imply that car ownership generates travel. These
households may simply use a car in order to accommodate a pre-existing travel
demand. To directly explore how travel behaviour changes following a change in
car ownership level requires longitudinal data, of which there is surprisingly little.

Goodwin’s (1995) analysis of four panel data sets from the UK, the Netherlands,
the USA and Norway indicated that as expected, relinquishing a car reduced the
number of car driver trips by between seven and 47 per cent; while acquiring a
car increased the number of car driver trips by between seven and 51 per cent.
He also observed, albeit from cross-sectional data, that the number of miles
driven per week increased with length of licence ownership; supporting the notion
that car dependency grows over time. As an illustration of complexity however,
following a cross sectional analysis of Dutch panel data, Kitamura (1989 p.172)
suggests that car ownership “is at best marginally associated with the number of
person trips made by household members over a one-week period” (emphasis
added). His longitudinal analysis of the panel data revealed that increasing car
ownership was associated with a shift in trips from public transport to car use,
rather than altering the number of trips made overall. Thus, Goodwin (1995) and
Kitamura’s (1989) findings together would suggest that while car ownership does
indeed encourage car use in place of other modes, it may not necessarily

increase the total number of trips made by the household.

2.5.6 Section summary
At this point it is appropriate to draw together some key observations from the
literature concerning household car ownership churn, inertia and the importance

of life events:

- buying (or having access to) the first car, encourages lifestyles and norms

based around the car to form;
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- as car based lifestyles and norms form, households become resistant to
change, contributing to inertia (and state dependence) in household car

ownership levels;

- although the majority of households maintain car ownership levels from one
year to the next, a higher than might be expected number of households do
change their car ownership level: the gradual increase in aggregate car
ownership levels results from a much larger churn (gross change) at the
household level;

- household car ownership changes are often associated with key life events,
although adaptation to a new set of circumstances takes time; and

- this lends weight to the claim that key life events present opportunities for
reassessment of lifestyles or indeed may mark a change in lifestyle (for
instance the birth of the first child). Such life events may lead to longer term
behavioural (including and induced by car ownership) change (Bamberg et al,
2003, Fujii and Kitamura, 2003, Stanbridge, 2006, Goodwin, 2008).

While these tendencies have been suggested by the studies reviewed so far, it is
arguable that there remains a need for evidence based explanation of how and
why household car ownership changes over time. This argument will be returned

to in detail in the research design presented in chapter three.

2.6  Number of cars and vehicle type choices

The preceding discussion reviewed what is known about how the household car
ownership state changes over time and why. The review now turns to the point
of car ownership change; firstly exploring the timing of and differing types of car
ownership transaction (acquiring, relinquishing and replacing cars); then
reviewing the important transition to and from multiple car ownership; this is
followed by an overview of vehicle type choices. Lastly, the section concludes

with a discussion of the specific case of non-car ownership.

2.6.1 Car ownership transaction types

From a retrospective survey of 1,700 randomly selected households in Toronto,
Roorda et al (2000) reveal that in a twelve month period a household is most
likely to do nothing with respect to their car ownership position, second most
likely to replace a vehicle, third most likely to acquire an additional vehicle and

least likely to relinquish a vehicle. Analyses of the data also confirmed several
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intuitive, but notable relationships (Mohammadian and Miller, 2003, Roorda et al,
2009): that the likelihood of replacing or buying a vehicle increases with income,
that the likelihood of replacing or disposing of a vehicle increases with the
number of vehicles owned and that owning many vehicles decreases the
likelihood of buying a further vehicle. Households with more valuable vehicle
fleets were also less likely to undertake a transaction potentially reflecting the fact

that newer, more reliable vehicles remain useful.

In terms of the timing of car ownership transactions, the data revealed that in a
Canadian context, vehicles were held by households for an average of 5.5 years
(Roorda et al, 2009). Intuitively, a recent vehicle replacement reduced the
likelihood of a further replacement or acquisition. While if a household had
acquired a vehicle some years ago, the likelihood of disposing of a vehicle or
buying a new vehicle increased (Mohammadian and Miller, 2003).

Roorda (2000 p.73) also noted the important finding that as “the number of
drivers in the household, exceeds the number of vehicles, the pressure to buy
vehicles increases dramatically, and the pressure to dispose of held vehicles
without replacing them decreases dramatically” (also confirmed in Mohammadian
and Miller (2003) and Roorda et al (2009)). A more detailed analysis of this data,
using simulated household activity schedules, confirmed that the pressure to
acquire additional vehicles increased with the number of within household

conflicts over access to the vehicle fleet (Roorda et al, 2009).

Lastly, Roorda et al (2009) demonstrated the extent to which car ownership
transactions differ in terms of gains and losses to the household. For instance,
the mode choice utility* of gaining an additional car was found to be highest for
zero car households, second highest for one car households and the lowest for
two car households. In the opposite direction, the mode choice utility loss after
relinquishing a car was found to be higher for one car households losing their
only car, than for two car households losing the second car. This demonstrates
the intuitive notion that the first car is more useful to the household than
subsequent cars. A further important finding was that the utility gained by buying
a first car was two times less than the utility lost when losing a first car; again
indicating that the acquisition of a first car leads to a growing degree of car

dependency.

* Mode choice utility is the utility of the choice set of modes available to all members of
the household which changes with fewer or more owned cars.
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2.6.2 The transition to multiple car ownership

While the proportion of households in Great Britain with access to one car has
remained relatively stable since the 1970s, the proportion of households with two
or more cars has steadily increased and in 2009 stood at 32 per cent
(Department for Transport, 2010 table nts0205). It is notable that as a result of
reductions in household size over time, the absolute number of households with
one car continued to increase from approximately 10 million to 11 million
households between 1991 and 2005, while the absolute number of households
with two or more cars increased at a faster rate; from approximately five million to
eight million households (Office for National Statistics, 2004b, Department for
Transport, 2007b). The increase in multi-car households has therefore made a
significant contribution to the overall increase in car ownership at the aggregate

level.

It has also been demonstrated that the move between one and two cars in either
direction makes up the greatest proportion of households changing car ownership
between two consecutive years (Dargay and Hanly, 2007). It is therefore of
relevance to understand what motivates a household to move between one and
two cars and vice-versa. However, as noted by Rouwendal and Pommer (2003
p.1), up to date literature pertaining specifically to the motivations for multiple or

second car ownership appears to be “scarce”.

Hensher and Le Plastier’s (1985) earlier quantitative study indicated that multiple
car ownership was associated with an increasing number of drivers in the
household, company car acquisition and life stage. Dix et al (1981) partly
gualitative study offered some deeper insights into the life stage relationship.
They found that while in some circumstances second cars were exploited by two
workers to increase household income, the birth of the first child may constrain
employment opportunities for one worker, reducing household income and the
need (or desire) for a second car. A reduction in demand for second cars was

also noted for retiring couples.

Consistent with the earlier discussion on dynamic effects (car ownership inertia,
lags and leads), second car ownership changes were further found to occur
sometime in advance of, or following transitions between life stages (e.g. having
a child or retiring). It was suggested that households may not relinquish a second

car until tax or insurance is ‘used up’.
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With respect to defining what might constitute a ‘second car within the
household’s vehicle fleet, the study noted that “in most households, there was a
natural sense of hierarchy within the stock of cars...First cars...were always
either the biggest, newest or smartest and often all three” (Dix et al, 1981 p.185).
And in terms of car usage patterns, the ‘first’ car would most likely be chosen for
use on occasions when both cars were available. Indeed, second cars were
found to be “used substantially less on average than the first and only cars” (Dix
et al, 1981 p.191). This hierarchical use of cars is confirmed more recently by
Vovsha and Petersen (2007) and Rouwendal and Pommer (2003). National
Travel Survey data also reveals that in a two car household, the ‘first’ car typically
travels 14,000 miles in a year, while the ‘second’ car travels just 6,000 miles

(Department for Transport, 2005).

A number of studies have focused specifically on how multi-vehicle households
use the different types of vehicle in their fleet (Golob et al, 1996, Kurani et al,
1996, Mannering, 1983). Golob et al (1996 p.103) find that older vehicles are
used less frequently than newer ones; that if the principal driver of a vehicle is
male then it is used more than if the principal driver is female; and that increasing
operating costs shift usage towards the more efficient vehicles. This substitution
effect according to operating costs is also confirmed by Mannering (1983). Kurani
et al (1996) investigate the market potential for shorter range electric vehicles,
which they suggest should be viewed as being complementary to rather than
competing with the market for longer range petrol alternatives. They argue that
shorter range vehicles may provide adequate alternatives to some types of

‘second’ car which are only ever used for short trips.

Finally and importantly, Dix et al (1981 p.191) observe that reliable second
household cars may be acquired cheaply and used relatively infrequently
(yielding a “latent-pool” of would be second cars). This leads them to suggest that
“second car ownership and usage decisions may well be especially sensitive to
policy factors”. Consistent with this argument, Roorda (2009) revealed that the
utility loss associated with a two car household relinquishing the second car was
three times higher than the utility gain associated with a one car household
acquiring a second car. This is further evidence in support of the notion that
households adapt to their level of car availability and as patterns of use become
entrenched, households tend to resist a future reduction in car ownership level.

This suggests that, if reducing the demand for second cars were deemed to be a
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desirable policy outcome, it may be more effective to target policy measures on

potential second car owners, rather than on existing second car owners.

2.6.3 Vehicle type choice

There is a further body of predominantly quantitative studies that have specifically
explored factors associated with vehicle type choices. The up to date literature,
undertaken in an albeit American setting, confirms the expected socio-
demographic relationships (Choo and Mokhtarian, 2004, Cao et al, 2006,
Adjemian et al, 2010); that ownership of luxury and sports cars is associated with
higher incomes; that multi-purpose vehicles (MPVs, otherwise known as
minivans) are associated with larger households; and that younger household
heads prefer smaller cars, while older drivers opt for luxury and saloon cars.
With respect to the number of vehicles owned, pickup trucks, coupes (sports
styling), and large saloon cars are found to be associated with households with
more vehicles; indicating that multi-vehicle households choose specific vehicle
types to serve specific purposes.

Choo and Mokhtarian (2004) specifically investigate the relationship between
attitudes and vehicle type choice. They report a mixture of both intuitive and
counter-intuitive results. For instance that driving a luxury car is both associated
with individuals pursuing a status seeking lifestyle, and also with individuals with
a disliking for travel - the luxury car compensates for the unpleasant experience
of travel. A preference for high density, urban living is associated with both
ownership of compact cars (which are easier to manoeuvre) and ownership of a
Sports Utility Vehicles (as higher income households may also live within high
density areas). They note the counter-intuitive implications for policy; that high
density living and travel demand measures that worsen conditions for car drivers
may not promote the ownership of more fuel efficient vehicles amongst some

population groups.

Cao et al (2006) explore the relationship between neighbourhood design and
vehicle type choice. They confirm that higher density neighbourhoods are
associated with the ownership of smaller cars, while more spacious suburban
neighbourhoods are associated with the ownership of light duty trucks (MPVs,
pickups and so on). More pertinently, they reveal that the relationship remains
after controlling for attitudes, indicating that the built environment exerts an
influence on vehicle type choices, independently of the geographic clustering of

like minded individuals. As a cross-sectional study, they are unable to explore the
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mechanism through which the built environment influences vehicle type choice.
But recognise that residential relocations and vehicle ownership decisions are
likely to be associated with a complex range of factors including for instance

changes in life stage and income which should also be explored.

Adjemian (2010 p.674) reports that households display a tendency to “choose a
car that is favoured by their neighbours”. Owing to data limitations, the study is
unable to establish the extent to which this is due to social influence or is instead
reflecting households with similar tastes in cars also choosing to live in the same
neighbourhoods.

2.6.3.1 Market research into car ownership choices

The literature review presented in this chapter has focused predominantly on
studies arising from the field of transport research. There is however, a
corresponding body of market research into how consumers make car ownership
choices. A brief review revealed that such market research is supportive of the

transport studies reviewed so far.

A survey by Tesco Insurance, for instance, supports the notion of a relationship
between vehicle brand preferences and geographic location (Motor Trader,
2008). Vauxhalls are found to be more prevalent in Scotland, while German
manufacturers are favoured in London. Tesco suggest that proximity to a vehicle
manufacturing plant is an influencing factor in some cases, given that employees
may be offered favourable rates on new or lease cars. A further survey by Tesco
Insurance highlights the temporal relationship between vehicle type and life-
stage. Porches are reported as the ‘mid-life’ crisis car of choice; Fiats and
Peugeots are found to be favoured by younger people, while Volvos, Mercedes

and Jaguars are purchased by older people (Tesco, 2008).

Market researchers have also conceptualised the time dependent nature of car
ownership decision making, in order to inform the development of sophisticated
marketing strategies. DDB Marketing suggest that consumers move through a
process of unconscious preference formation with respect to car ownership
(Wiltshire, 2009). This then develops into an active phase of consideration in the
lead up to purchasing a car during which specific marketing literature is
consulted. This they depict as a ‘funnelling’ process through which a wider
knowledge of the automobile market is gathered during the subconscious phase.
This then becomes focussed into a short list of models to potentially purchase

during the conscious consideration phase (Figure 2-11).
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Image redacted for copyright reasons

Figure 2-11: The new car buying process

(source: Wiltshire, 2009)
This conceptualisation is supported by Sambandam and Lord (1995) who
suggest that consumers first form ‘consideration sets’, containing a subset of
vehicle manufacturers whose product offers are then evaluated prior to making a
purchasing decision. The formation of such consideration sets is found to play “a
substantial role in a consumer’s decision to switch or repurchase the same
brand” (Sambandam and Lord, 1995 p.57). The authors recommend sales and
marketing strategies that emphasise good after care or dissatisfaction with
competitors, given that the inclusion of brands within the consideration set is

strongly influenced by prior experience and satisfaction with previous vehicles.

Terech et al (2009) also investigate brand loyalty in the automobile market using
a 1997 survey of new car buyers. Their analysis suggests that there are two
categories of loyal purchasers: Hard core loyals who repurchased the same
brand as their previous car and had not considered other options; and soft core
loyals who repurchased the same brand as their previous car but had considered
other brands. They suggest that automobile companies that fail to recognise the
distinction could underestimate the importance of marketing to soft core loyals

during the consideration phase of the purchasing process.

Lastly, Wilkes (1995) uses data from the US consumer expenditure survey to
explore the extent to which household life-cycle stage influences level of
household expenditure on a range of consumables, including cars. He discovers
a “general inverted U pattern” (Wilkes, 1995 p.41) whereby expenditure increases

following cohabitation and child birth and thereafter declines as the household
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reaches older age. This is consistent with Dargay and Vythoulkas' (1999)
discovery of a household car ownership lifecycle as reported previously in section
2.5.1.

Given that the findings of such academic and non academic market research
were found to be consistent with those arising from the transport research field, a
wider review of market research was not considered necessary. The central
objective for the literature review was to establish the most significant gaps in the
transport field’s knowledge base relating to car ownership. This required a
comprehensive coverage of the wide ranging body of transport studies into car
ownership as reviewed in this chapter.

2.6.4 The case of non-car ownership

To conclude this discussion relating to decisions concerning number of cars and
vehicle type, the chapter returns to the earlier observation that a significant
minority, 25 per cent of households in Great Britain live without a car. Although
non-car ownership is arguably a special case in a motorised society, the body of
literature relating specifically to the issue of who lives without a car, why and how
they are able to meet their mobility needs is quite small. This is recognised by
Goodwin (2006 p.19) who, in an article relating specifically to ex-car owners,
notes that “their attitudes, desires, needs and behaviour are vitally important and

it is an extraordinary gap in transport science that we know so little about them.”

The research that has been undertaken to date confirms that non-car ownership
is prevalent amongst lower income and lower socio-economic groups, younger
and older age groups (particularly retirees), women, single occupancy or single
parent households, and residents of inner urban areas (George Street Research,
1999, Welsh Consumer Council, 2004, Melia et al, 2011, in press, Muller, 1999,
Reutter and Reutter, 1996, Dudleston et al, 2005). It is important to recognise
that these groups do retain a degree of reliance on the car. A study undertaken in
Scotland (George Street Research, 1999) revealed that 65 per cent of non-car
owners claimed to be at least occasional car passengers while 35 per cent of

non-car owners reported being frequent car passengers.

Studies have also tended to draw a useful distinction between people that are
voluntary non-car owners and people that are involuntary non-car owners.
Duddleston et al (2005) go further by conducting a segmentation analysis along
attitudes to transport. They identify three groupings which they label: car sceptics

(voluntary non-car owners), reluctant riders and car aspirers (both reflecting
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involuntary non-car owners). Voluntary non-car owners (car sceptics) are
typically younger, single, more environmentally aware and are more frequent
cyclist than other non-car owners (Melia et al, 2011, in press, Muller, 1999,
Dudleston et al, 2005). These individuals tend to focus on the positive aspects of
non-car ownership, citing reduced stress levels, improved social lives, cost
savings, no parking problems and better mental and physical health as key
personal benefits (George Street Research, 1999).

Conversely, the involuntary non-car owners display evidence of social exclusion
and are more likely to report the negative aspects of life without a car; citing
inconvenience, lack of opportunity to take part in activities and having to rely
upon infrequent public transport as particular frustrations (George Street
Research, 1999, Welsh Consumer Council, 2004). Within this grouping, the
reluctant (public transport) riders were identified as being unable to acquire a car
due to financial or health constraints. This segment included retirees, people from
lower socio-economic groups and those that are physically impaired. Car aspirers
were more prevalent amongst the unemployed and lower socio-economic groups.
They were not found to be motivated by environmental concerns, and aspired to
own a car in order to have access to a greater range of destinations, rather than

for reasons of status (Dudleston et al, 2005).

A further important observation is that non-car owners are not a static grouping in
the population (Melia et al, 2011, in press, Muller, 1999). Indeed, in an
investigation of the demand for car free housing, Melia et al (2011, in press) note
that nearly half the voluntary non-car owners recorded in their survey sample had
at some point owned a car. It is suggested that voluntary non-car ownership is
possible in a particular set of circumstances centred around inner-urban living
and that this position may not be maintained in the future if circumstances were
to change (for instance, following having children and moving to the suburbs)
(Melia et al, 2011, in press, Muller, 1999).

Accordingly researchers suggest that car-free living can be encouraged through
the provision of attractive housing areas which enable access to local amenities
and multi-directional public transport (Melia et al, 2011, in press, Muller, 1999,
Reutter and Reutter, 1996). This typically requires land in urban centres which
may be limited in availability. It is also noted that some provision for access to
cars in designated car free developments, either through car clubs or limited
residential parking, can act as an incentive to facilitate the transition to a longer-

term non-car owning lifestyle.
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2.6.5 Section summary
The key observations from this discussion of number of cars owned and vehicle

type choices are summarised as follows:

- Car ownership transaction types differ in nature depending on the direction
and increment of change: First cars are suggested to be more valuable to the
household than second and subsequent cars. The benefits associated with
gaining a car are found to be worth less than the disbenefits associated with
losing a car; again indicating that car based lifestyles form over time as the

number of cars in the household increases.

- Vehicle type choices are found to vary with life stage. Younger households
tend to have smaller cars than older households. When surveyed by
neighbourhood, households are also shown to share similar tastes in vehicles
(e.g. residents of higher density neighbourhoods tend to own smaller cars).

- Lastly, there is limited research into the significant minority in the population
that either choose not to own or are constrained from owning a car. This is
not a static group in the population and households may periodically move
into and out of car ownership depending on circumstances. It is observed that
the conditions required to encourage and maintain voluntary non-car

ownership are most easily provided in inner-urban locations.

2.7 Modelling and the study of car ownership

The preceding sections have provided an overview of the state of the knowledge
relating to car ownership, and it is apparent that a great deal of which is owed to
gquantitative mathematical modelling techniques. Mathematical models are
developed on the one hand to further understanding of behaviour, while on the
other hand to provide predictions about how behaviour might change in the
future. Given their importance to the study of car ownership, the review now
moves on to address how car ownership models have been developed over time;
how they have used and developed ‘behavioural theories’ or conceptual
frameworks to further knowledge of household car ownership; and while
recognising their valuable contribution to the field, discusses the role and

limitations of modelling as a research method.

2.7.1 The development of car ownership models over time
Increasingly sophisticated car ownership models have evolved over a substantial
period of time (since the 1930s according to (Whelan, 2007b)). The first and
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simplest “aggregate time series” (De Jong et al, 2004 p.380) car ownership
models were based on observations of the number of cars across a population at
successive points in time. These were plotted and an S-shaped curve function
fitted to the empirical data to enable forecasters to extrapolate the trend into the
future. The use of S-shaped curves was justified with reference to theories of the
diffusion of technology across populations. Such theories quite reasonably
postulate that “the take up rate for new products is initially slow, then increases
as the product becomes more established, and finally diminishes as the market
comes closer to saturation” (De Jong et al, 2004 p.381). It is notable that these
simple time series models were very influential in government decisions

concerning the need for additional road capacity in the 1960s and 70s.

As more detailed socio-economic data about populations became available
(providing indicators of income and household expenditure for example) the
theoretical basis underpinning aggregate time series models could be improved
to reflect simple economic relationships. For example, the function of the curve
fitted to the car ownership time series data would reflect the observed
relationship between changes in income across the population and car ownership
(Mogridge, 1967) (rather than simply the shape of an expected trend over time).
This represented an improvement in the sense that predictions about future car
ownership levels in the population were based on some understanding of
economic relationships (e.g. income elasticities, though not at this stage decision

making processes) rather than on a simple extrapolation of a past trend.

In the 1970s, researchers in the field began to apply ‘discrete choice analysis’
(Lerman and Ben-Akiva, 1976), a statistical method emerging from the field of
economics, to the development of ‘disaggregate’ models of travel demand,
including models of household car ownership. This generation of models are
disaggregate in the sense that they are derived from observations about the

household rather than population averages.

Discrete choice models are often, though not always based on rational choice
theory described earlier (section 2.4). At the time, the use of discrete choice
techniques represented a significant step forward in car ownership modelling, as
it was the first time a so called ‘behavioural theory’, in this case rational choice
theory, (an albeit necessary simplification of human decision making, the validity
of which is contested by some (Heggie, 1978, Garling, 1998) ) could be reflected

in the structure of the mathematical formulae used in the model.
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In its simplest form, a discrete choice household car ownership model (a vehicle
holdings model) provides an estimate of the probability of a household owning
one or more cars (the dependent variable). Ortuzar and Willumsen (1990 p.220)

note that in a discrete choice framework:

“the probability of individuals choosing a given option is a function of their socio-

economic characteristics and the relative attractiveness of the option”

However, more sophisticated discrete choice models also include characteristic
variables that are not necessarily socio-economic in nature: for instance,
attitudes, the effects of state dependence and so on as employed in many of the
gquantitative studies described earlier.

The probability of owning one or more cars in a utility based discrete choice
model then varies according to the attractiveness of the household owning one or
more cars, measured relative to the attractiveness of the household not owning
one or more cars. Attractiveness is represented by the economic concept of
‘utility’. Ortuzar and Willumsen (1990 p.220) note that:

“alternatives, per se, do not produce utility: this is derived from their
characteristics (Lancaster, 1966) and those of the individual’”, and their

preferences.

The utility of owning one or more vehicles is calculated as a linear combination of
a set of explanatory variables which are selected by the modeller, given some
(ideally evidence based) assumptions about the determinants of household car
ownership. For example, Whelan (2007b p.210) sets out the utility of owning one

or more cars as specified in the DfT’s national car ownership model as follows:

Uye = ASCy + by LPA+(Cy + CpaDy + Coy D )Y + d1E + 2,0 + iR

“Where: LPA is the number of driving licences per household; Y is household
income; Dh is a vector of household type dummy variables; Da is a vector of area
type dummy variables; E is the number of adults employed; O is an index of
purchase costs; R is an index of vehicle use costs;...ASC is a vector of alternative

specific constants; b, c, d, e, f...are parameter vectors to be estimated.”

The probability (as opposed to utility) of a household choosing to own one or
more cars is calculated by the model through a mathematical comparison of the
utility of owning one or more cars to the utility of not owning one or more cars.

Ortuzar and Willumsen (1990 p.220) notes that “for this a variety of mathematical
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transformations exist which are typically characterised for having an S-shaped
plot”.

A detailed discussion of these transformations is not required here, but by way of
an example, such functions (for a choice between two alternatives) must reflect
intuitive probabilities. That is, if the utilities of two choices a and b say are equal,
then the probability of choosing a over b will be 50 per cent. If the utility of choice
a is substantially greater than the utility of choice b, then the probability of
choosing choice a will be close to (but not greater than) one. And conversely if
the utility of choice a is substantially less than choice b, then the probability of
choosing choice a will be close to (but not less than) zero (Figure 2-12):

probability of choosing a over b according to a binary logit function

1 / —_—
o/

— ———t / 0 . |

-10 -5 0 5 10

utility of choice a - utility of choice b

Figure 2-12: Shape of a binary logit function
It is up to the modeller to decide which variables to include in the utility functions
for the available alternatives in the choice set, though this may be limited by data
availability or by the extent to which a concept relating to utility can be measured
guantitatively in a survey instrument. The coefficients for the model are then
estimated statistically using a data set that includes information about the
observed choices households have made (the number of vehicles owned in this
case), the characteristics of the household (e.g. income, number of licence
holders), and the factors affecting the attractiveness of car ownership (e.g. which
might vary according to living in a rural or urban area) that are to be included in

the utility functions.

The model specification may or may not provide a good match to the distribution
of household car ownership levels as revealed by the data set. Through the

process of model estimation (fitting the chosen utility and probability
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transformation functions to an empirical data set) the modeller is provided with
statistical information about which variables in the model are important in
‘explaining’ (in terms of mathematical relationships rather than real world decision

making processes) car ownership choices and which variables are not.

The researcher interprets the statistical indicators about model fit to understand
something about the most important determinants of household car ownership
(i.,e. how the mathematical relationships reflect a real world process or
relationship). Indeed, this quantitative modelling approach forms the basis of
many of the claims that have been set out in the preceding sections.

In addition to predicting observed car ownership behaviour, there is also a strong
motivation to over time develop models of household car ownership choices that
more accurately reflect real world decision making processes through their
mathematical formulation (Hensher et al, 2008). Attention now turns to discuss
the ways through which this is being approached.

As noted earlier, the first generation of discrete choice models tended to be
based on rational choice theory and assumed that individuals made choices
through a process of utility maximisation. These were estimated using cross-
sectional, disaggregate data sets, which contain observations about households
in a population at a single point in time. Such models are static since they contain
no representation of change over time, (De Jong et al (2004 p.385) categorises
them as “static disaggregate car ownership models”). A variety of static discrete
choice model formulations exist some of which are based on rational choice

theory, some of which are not. These are now reviewed.

2.7.1.1 Static disaggregate car ownership models

Ordered response choice models are for instance based on the hypothesis that
“a single continuous variable represents the latent car ownership propensity of a
household” (De Jong et al, 2004 p.386). Such models are structured around the
reasonable assumption that household’s move through car ownership levels
(zero, one, two or more cars) in an ordered sequence. At a given point in time, a
household has a propensity to add or remove a vehicle from their fleet; and the
propensity to move into a particular car ownership state is assumed to be related
to a range of factors, for example life stage or income. These factors are

specified by the modeller.
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Potoglou and Susilo (2008) however suggest that the relative weightings of the
factors used to calculate the latent propensity variable is not supported by a
behavioural theory and is instead derived from a purely mathematical process.
This, they suggest is undesirable, drawing a comparison with unordered
response choice models which do have a stronger theoretical underpinning, in
being based on rational choice theory. Such models reflect a choice process
through which households compare the utility of owning zero, one, two, or three
or more cars and choose the outcome that offers them the highest utility. The
choice process modelled is described as unordered as it is not assumed that the
household need progress through successive car ownership states in sequence.

Indirect utility car ownership and use models jointly model car ownership and
use. These models are ‘indirect’ in the sense that the utility associated with
owning a car is assumed to derive from the ability to use a car. For instance, De
Jong’s (1997) utility maximising version of a joint car ownership and use model
was based on “the idea that households compare combinations of car ownership
and car use with each other and choose the combination that gives them the
highest utility” (De Jong et al, 2004 p.390).

A further refinement to static, disaggregate car ownership models was to model
not only the number of cars in the vehicle fleet, but also the type of vehicles in the
vehicle fleet. Vehicle type choice models use the same overall discrete choice
modelling framework set out above, though many different model formulations (in
terms of the variables included) have been developed and evaluated (Vovsha
and Petersen, 2007, Spissu et al, 2009, Bhat and Sen, 2006, De Jong, 1996).

2.7.1.2 Dynamic disaggregate car ownership models

As noted before, static models, based on cross sectional data could by definition
do nothing to represent or test the time dependent aspects of household car
ownership decisions, even though the importance of time dependent processes
(such as habit formation (Goodwin, 1977)) had already been recognised in

theories about travel behaviour in general and car ownership specifically.

® the use of the word “idea” in this quote is notable, indicating (perhaps unintentionally)
that this is an educated, and reasonable sounding assumption rather than an evidence
based theory. While it would be wrong to claim that this is necessarily an invalid approach
(all mathematical models must be based on a set of assumptions which simplify real
world processes in a way that they can be reduced to a finite set of mathematical
formulae), it would seem to indicate a requirement for a complementary, and alternative
style of research approach which may be able to generate evidence to support or refute
such starting points for modellers. This argument is returned to in chapter three.

50/398



This constraint was arguably imposed on the research community at the time by
the limitations in data availability. However, since the late 1970s a growing
number of car ownership modelling studies have been able to make use of panel
data sets. Panel surveys collect information about the same households at
repeated time intervals and hence are able to observe the process of change
over time. Given the expensive nature of panel data surveys, a number of other
studies have constructed and analysed so called ‘pseudo-panel’ data sets. These
are panels constructed from successive cross sectional data sets which do not
pertain to precisely the same sample of households.

Dynamic household vehicle holdings models estimated on panel data can be
viewed as discrete choice® discrete time-series models (Ortuzar and Willumsen,
1990). These formulations use the same sorts of probability transformation
functions that are specified in static discrete choice models but they also
incorporate and test the strength of the influence on the current car ownership
state of time dependent variables such as the car ownership state in a previous
time period. While neither time nor the process of car ownership change tends to
be represented in the model formulation as continuous variables, these models
are dynamic in the sense that they estimate the probable number of cars owned
through a sequence of fixed (discrete) points in time. Independent variables are
incorporated to reflect the influence of what has happened before using
observations about some aspect of car ownership from previous waves (years) in
the panel. Other variables may be incorporated to reflect lags and leads (e.g. a

delay in a car ownership change following a change in income).

Such (discrete choice, discrete time-series, vehicle holdings) models are not
therefore ‘fully dynamic’ (Goodwin and Mogridge, 1981). As De Jong et al (2004
p.398) corroborate, Golounov et al (2001) “correctly” stated that “existing dynamic

car ownership models...do not have a strong theoretical underpinning”.

This lack of a theoretical basis has arguably begun to be addressed in the most
recent advances in the dynamic modelling of car ownership, which has seen the
development of ‘vehicle transaction models’. These models take the current
vehicle ownership state as the starting point and estimate how this is likely to
change through transactions rather than a change in overall state. A vehicle

transaction is typically defined as a vehicle acquisition, replacement or disposal.

® The term “discrete choice” is arguably misleading given the conceptual notion in
dynamic models, that the most recent car ownership choice is in some way dependent on
previous car ownership decisions.
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Mohammidian and Miller (2003 p.99) suggest that transaction models offer a

better prospect for reflecting real world behaviour noting that they:

‘recognize fundamentally that the processes of buying and selling vehicles
are different and are perceived differently by households. Transaction models
have the potential to be more complex than holding models because there is

more than one transaction path to arrive at a new holding level”.

While vehicle holdings models estimate the probable number and / or type of

vehicles owned at a point in time, vehicle transaction models either:

1. estimate the probability of a vehicle transaction occurring during a fixed time

period; or
2. estimate the probable time until the next vehicle transaction occurs.

In the former case, “the decision to transact or not is modelled over a fixed
discrete-time period” (Mohammadian and Miller, 2003 p.101) (usually one year
between panel data points due to data availability), and the mathematics of

discrete choice models is applied.

In the latter case, a branch of statistics known as hazard based duration
modelling is employed to estimate the probable time until the next vehicle
transaction and time is handled in a continuous fashion. De Jong et al (2004
p.400) note that a “hazard function gives the probability of exit from a state
immediately after time t, given that the state is still occupied after time t” (hence
the probability of a transaction occurring can be calculated for any given time t)
and a ‘hazard’ in this context represents a vehicle transaction. By way of an
illustrative example, De Jong et al (2004 p.399) describe the hazard function
used in the Dutch Dynamic Vehicle Transactions Model. This they say “allows for
a hazard [the probability of a vehicle transaction occurring] that increases or
decreases over time with attributes of the person and household, attributes of the
present car and attributes that vary [continuously] over time (e.g. fuel price index

and a variable for quality of supply)”.

Through the use of transaction models and panel surveys it has been
possible to quantitatively test the influence of life events (for instance, moving
house or a change in household structure) on the likelihood of a car

ownership transaction occurring (Prillwitz et al, 2006, Yamamoto, 2008).

More recent developments have introduced a finer level of disaggregation and

theory to the dynamic modelling of car ownership transactions. Recognising
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that car ownership decisions often result from interactions between several
members of the household, these emerging studies are attempting to reflect
the influence of such intra-household interactions in their modelling
frameworks (Roorda et al, 2009, Vovsha and Petersen, 2007, Hensher et al,
2008, Anggraini et al, 2008).

One example is the study by Roorda et al (2009) reported previously. They
found that incorporating a finer measure of what they term stress, the number
of intra-household conflicts over access to the vehicle fleet, led “to a
significantly better model” compared to a model that used a coarser measure
of stress, the ratio of the number of licence holders to the number of vehicles
owned (Roorda et al, 2009 p.227).

2.7.2 Therole of modelling in researching car ownership

This review confirms that car ownership models have indeed been refined and
become more sophisticated over time. This process of development has been
driven first by the availability of finer level, time-series data, second by advances
in the probabilistic mathematical techniques (i.e. discrete choice analysis)
available for representing choice making behaviour, third by advances in
computing power (which is now enabling complex intra-household interactions to
be surveyed and simulated on large scale data sets) and fourth by a desire to
develop behaviourally accurate models that are sensitive to a wide range of

policy measures (not just pricing signals for instance).

It has also been demonstrated that car ownership models vary in the extent to
which they are underpinned by a behavioural theory. For instance, static discrete
choice models often reflect some form of utility maximising behaviour, while some
dynamic models have little formal theoretical basis and may quite validly set out
to purely quantitatively test a hypothesis. For instance testing whether the
previous car ownership state has an influence on the current car ownership state
(Hanly and Dargay, 2000). While it is useful to know whether this is the case,
gquantitatively testing the hypothesis provides little or no insight into why it might

be the case.

Indeed, Heggie (1978 p.541) offered an early critique of the then state of the art
discrete choice models which were claiming to be “behaviourally sound”. He
argued that to “be behaviourally sound a model must demonstrate that its
generalizations replicate the essential processes underlying that behaviour”. He

strongly claimed that assumptions underpinning some so called behavioural
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models sometimes flew “in the face of what is known” (Heggie, 1978 p.542);
citing that decision makers are often assumed to have complete knowledge of

alternatives (which is intuitively known not to be the case) as an example.

More recently Garling (1998 pp.3-4) succinctly noted that “in travel choice
modelling a clear distinction is not always made between the statistical
theory...and the substantial theory which must guide any modelling of a real-
world process...behavioural assumptions are almost always made without
reference to existing theories in the behavioural sciences”. He goes on to discuss
the limitations of micro-economic theories of decision making (noted in section

2.4) which are often used in structuring discrete choice models.

On the other hand however, the extent to which models should even attempt to
reflect actual behaviour is open to question. Some have suggested that the goal
of a truly behavioural mathematical model is unobtainable. Following his
discussion of how micro-economic theory of decision making could be improved
Garling himself (1998 p.13) notes that “far from anything as simple and elegant
as micro-economic theory has been possible to suggest” and that “travel choice
modellers [or indeed those that are evaluating such studies with a critical eye]
may need to realise that quantitative behavioural theories may be unattainable”
(Garling, 1998 p.4).

Hopkin (1981 p.1) concluded that “the type of [car ownership] model that
reproduces actual behaviour fully is likely to be too complex and data intensive to
replace more conventional forecasting techniques, although some models might
be feasible for particular population groups”. Town (1983 p.7) also concluded
that “it is unlikely that such traits [social factors] could be incorporated directly into
any form of mathematical model. More generally there is serious doubt about the
practicality of developing models that represent in detail the various social factors

that influence car ownership patterns”.

Nevertheless mathematical models should where possible be an accurate
reflection of current knowledge. For example, a dynamic model that fails to
represent the substantiated asymmetrical relationship between car ownership
and income (discussed in section 2.5.5) would be implicitly wrong (even if it was

consistent with the study’s own starting assumptions).

Some working within the modelling discipline advocate the use of complementary
research approaches through which evidence based explanatory theories of the

underlying process of car ownership change can be developed. In his analysis
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of panel data, Yamamota (2008 p.42) recognises that “the statistical analysis
used in this study cannot distinguish the causal relationship and the correlation”
and suggests that “one way to overcome this limitation...is to obtain information
on the reasons for each vehicle transaction...A qualitative survey might be useful
for this purpose”. It is with this insight that this chapter now concludes. Issues of
epistemology such as this are returned to in detail in the opening to chapter three
which presents the research design for this study.

2.8 Chapter summary

This chapter began by explaining the process of motorisation in Great Britain in
terms of a simple set of dynamic feedback relationships. It was demonstrated that
the dispersal of land use patterns and a rebalancing of the transport network in
favour of the private car occurred in response to a greater proportion of the
population being able to afford cars of their own. The relationship between built
environment and car ownership was shown to be complex however. Some
gquantitative studies suggest that preferences towards car based lifestyles may
exert a stronger direct influence on car ownership than the built environment.
Accordingly, studies that reveal the non-instrumental, affective motivations for car

ownership were also presented.

The review moved on to explore what is known about how household car
ownership changes over time, presenting evidence that households tend to resist
changes to the car ownership level (car ownership is subject to state-dependence
and inertia); and that car based lifestyles become entrenched following the
acquisition of the first car. Other studies offered evidence that when car
ownership level changes do occur they are often associated with wider life events

such as employment changes or a change in household structure.

Observing through the review, that quantitative approaches have dominated the
study of car ownership, the chapter concluded with a review of the modelling
techniques that have been developed over the years. This section also offered
some brief suggestions about the alternative types of qualitative research
approach that might be appropriate for advancing understanding. This argument
is now developed in chapter three which opens with a critical review of where
further research into car ownership is now required in order to contribute to the

body of knowledge reviewed here.
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Chapter 3: Research Design

3.1 Introduction

This chapter presents and justifies both the two stage research design developed
for the study and the specific methodology employed in the first stage of primary
data generation and analysis.

The research design is set out under four sections. The first section on
knowledge gaps advances the argument that qualitative, longitudinal methods
are required to complement the quantitative, cross-sectional studies on car
ownership that have been conducted elsewhere. The second section sets out the
specific research questions and objectives that were defined for this study in
relation to these knowledge gaps. The third section describes how a conceptual
framework was developed, based on careful consideration of theory and the
pertinent findings from the literature review. Lastly, the fourth section justifies why
the research questions and conceptual framework implied the need for an
inductive, flexible research design which comprised two stages of data

generation and analysis.

Having set out the overall research design for the study, the chapter then moves
on to describe the stage one methodology, which involved a small set of in-depth
interviews. The stage two methodology is discussed later on in the thesis in
chapter five. Consistent with the use of a flexible research design, options for the
second stage of research are more naturally explored following the presentation

of the stage one results in chapter four.

3.2 Knowledge gaps
The introduction to section 2.5 of the literature review “Changing car ownership at

the household level” contained what constitutes the following two axioms:

Axioms about car ownership:

Aggregate car ownership states arise from individual households making

changes to their car ownership state over time; and

In order to fully understand household car ownership states and how they arise, it
is necessary to explore how and why household car ownership changes over

time.
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Taking a holistic view of the literature reviewed in the previous chapter and in
particular as emphasised in the concluding section on the role of modelling, it is
argued here that the two following epistemological statements’ about the study of

car ownership also hold:

Epistemological observations about the study of car ownership:
The study of car ownership has typically relied upon quantitative analyses; and

Car ownership research has often been limited to the analysis of cross-sectional
data sets.

These two axioms and the two epistemological observations about the study of
car ownership that followed provided the starting point for developing a research
design for this study. The household constituted the unit of interest and there was
recognition of a need to take a longitudinal, qualitative approach to deepen
understanding of how car ownership changes over time. The study would be
complementary to the mainly cross-sectional, quantitative analyses that had been

undertaken elsewhere.

A rationale for the use of a flexible, exploratory, research design which required a
qualitative methodology in the first stage of the primary research is developed
later in this chapter from section 3.5. Attention here now turns to making a case

for the need for longitudinal research into household car ownership.

3.2.1 Therequirement for longitudinal research
Several summarising statements about how household car ownership changes
over time were offered at the end of section 2.5, based upon evidence available

in the literature. These were:

- buying (or having access to) the first car, encourages lifestyles and norms

based around the car to form;

- as car based lifestyles and norms form, households become resistant to
change, contributing to inertia (and state dependence) in household car

ownership levels;

- although the majority of households maintain car ownership levels from one
year to the next, a higher than might be expected number of households do

change their car ownership level: the gradual increase in aggregate car

! Relating to how knowledge about car ownership has typically been generated.
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ownership levels results from a much larger churn (gross change) at the

household level;

- household car ownership changes are often associated with key life events,

although adaptation to a new set of circumstances takes time; and

- this lends weight to the claim that key life events present opportunities for
reassessment of life styles or indeed may mark a change in lifestyle (for
instance the birth of the first child). Such life events may lead to longer term
behavioural (including and induced by car ownership) change (Bamberg et al,
2003, Fujii and Kitamura, 2003, Stanbridge, 2006, Goodwin, 2008).

These statements are consistent with the suggestion that a requirement for a
change in car ownership emerges over time. The decision to acquire, relinquish
or to replace a car should not be viewed as a discrete, isolated judgement. A full
explanation of a household car ownership change therefore requires an
understanding of what also preceded and followed that change. This suggests a
research focus on the process through which household car ownership changes
over time. As Dey (1993 pp.37-38) notes, “the idea of process is bound up with
the idea of change, and the circumstances, conditions, actions and mechanisms
through which change comes about”. Accordingly, studies concerned with
understanding the process of car ownership change, must implicitly require a

longitudinal research approach.

The limitations of cross-sectional data analysis were also observed repeatedly
throughout the literature review. For instance, in the discussions of residential
self-section (in section 2.3.1), it was noted that is not possible to explore time
precedence using cross-sectional approaches. An understanding of time
precedence is required in order to establish whether for example, the desire for a
car-oriented lifestyle precedes the decision to move to a low density suburban
neighbourhood. Or alternatively, whether moving to a low density suburban
neighbourhood precedes a greater need for and a developing preference towards

a more car oriented lifestyle.

Similarly, the cross sectional studies reviewed in section 2.3.2 revealed an
association between lower car ownership levels and living in proximity to high
guality public transport (Crampton, 2006). However, it could be that a preference
for a less car oriented lifestyle precedes the move to an area of higher quality

public transport. A cross-sectional analysis can establish the association between
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public transport quality and car ownership, but not necessarily a causal
relationship. Lastly, cross-sectional comparisons (reviewed in section 2.5.5)
revealed that households with a car undertake more trips and travel further
overall than households without a car (Department for Transport, 2006 pp.33-34).
In this case it is not possible to establish the extent to which the car owning
households had a higher pre-existing travel demand before acquiring a car than
the non-car owning households. Moreover, cross-sectional data reveals little
about the pathway of evolution towards current patterns of car use that occur
following the acquisition of a first car.

Such limitations of cross-sectional approaches have been recognised by many
working within the transport research field. In discussing issues of cause and
effect, Mokhtarian and Cao (2008 p.205) suggest that (with an emphasis on
quantitative analysis) four types of evidence are required to “robustly infer
causality”. These they identify as: “association (a statistically significant
relationship), non-spuriousness (a relationship that cannot be attributed to
another variable), time precedence (cause precedes effect), and causal
mechanism (a logical explanation for why the alleged cause should produce the
observed effect)’.  They suggest that longitudinal studies “offer substantial

improvement over cross sectional designs” in this respect.

Moreover, as Chatterjee (2011) explores, a further issue with cross-sectional
studies is that they may lead to observed behaviour being associated with current
circumstance when the behaviour is actually more strongly influenced by past
experience. This is the motivation behind exploring the strength of influence of
time-dependent factors such as car ownership state dependence as reviewed in

section 2.5.4.

Others working in the field (Dargay and Vythoulkas, 1999, Goodwin, 1998) offer a
critique of the assumption made in cross-sectional studies, that individuals have
reached equilibrium (stable) behavioural states. The problem with this
assumption is best illustrated with recourse to an example: consider a cross-
sectional cohort comparison of the car ownership states of couples with children,
to those of couples of the same age without children. Arguably, some behavioural
adjustments to the event ‘having children’ (including possible car ownership
changes) may take some time, potentially years to take place and it would be
unknown how far through this process of adjustment the couples with children
are. Indeed, it has been suggested that in practice, true equilibrium behavioural

states may never be reached (Dargay and Vythoulkas, 1999, Goodwin, 1998). A
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cross-sectional comparison of the two cohorts, assuming that both groups had
reached equilibrium states, would therefore risk under-estimating the longer term
influence of the event ‘having children’. Furthermore, a cross-sectional study
would reveal no insights into the process of evolution towards the two alternative
states (have children, do not have children). There may be unobserved
characteristics of these different pathways, which have an important influence on

eventual car ownership outcomes.

3.3 Research questions and objectives

It is suggested that these arguments provide a clear rationale for the use of a
longitudinal research design to further understanding of household car
ownership. The intention for this study was then to focus on the household and to

explore the process through which household car ownership changes over time.

Accordingly, the parent research question for the study was stated as follows:

Research Question 1:

How and why does household car ownership change over time?

Given also that the initiation of this study had been motivated by a desire to
provide policy recommendations concerning the potential for car ownership to
change and if deemed appropriate, for car ownership changes to be prompted in
response to specific policy measures, the following second research question

was also defined:

Research Question 2:

To what extent is there potential for household car ownership to change?

The study was also guided by the following five, more specific objectives:

1. To describe how and to explain why household car ownership changes over

time;

2. To examine the extent to which the present car ownership state meets (or

exceeds) the household’s desires;
3. To explore how households expect to change car ownership in the future;

4. To identify how residential location influences household car ownership and

preferences towards car ownership over time; and
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5. To provide policy relevant insights concerning the propensity for household

car ownership states to change.

Objective one constitutes a re-statement of research question one. It makes it
explicit that the research question required a research method that would first
generate systematic descriptions of how car ownership changes over time. Such
descriptions would provide the basis for explaining why such changes have

occurred.

Consistent with the argument for longitudinal research into household car
ownership, objectives two and three were included to guide the generation of
insights into how stable the current car ownership position is; and how the current
state is expected to change in the future. These factors would be understood in
the context of past car ownership changes. Addressing objectives two and three,
together with objective five would also provide answers to research question two
in exploring the potential for household car ownership to change.

Objective four related to both research questions and was included to reflect the
intention to provide some longitudinal insights into the specific relationship
between residential location and household car ownership described in the
preceding chapter (section 2.3.1). Exploring the complex, but important
contextual relationship between built environment and car ownership was not
intended to be a single or central focus for the study however and hence the
influence of residential location was not explicitly defined in the two research

questions.

It is also notable that the research questions and objectives referred to household
car ownership states at the general level. This was intentional in order to provide
a framework that would enable an exploration of both car ownership level
changes, as well as vehicle replacements. Nevertheless car ownership level
changes were at the outset considered to be of more interest in terms of
understanding changes in travel behaviour, given that they reflect a more

significant change in the transport resources available to the household.

3.4 The conceptual framework
Having established the specific research questions and objectives to be
addressed through the study, a conceptual framework was constructed following

consideration of the pertinent concepts emerging from the literature review and a
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more focussed analytical review of the suitability of theories of relevance to car
ownership. A conceptual framework is defined by Maxwell (1996 p.25) as “the
system of concepts, assumptions, expectations, beliefs and theories that
supports and informs your research”. Developing a preliminary conceptual
framework as part of the research design is recommended as a means of
providing a basis for the selection and design of an appropriate set of methods
(Clifton and Handy, 2001).

3.4.1 The applicability of existing theories and frameworks

It was clearly important that the conceptual framework should recognise the time
dependent nature of household car ownership change. Accordingly non-dynamic
frameworks such as those underpinning static discrete choice models reviewed in

section 2.7.1 were not considered to be appropriate for use in this study.

A broader search of literature relating to the dynamics of travel behaviour change
also revealed relatively little in the way of agreed theoretical starting points. The
transtheoretical model of behavioural change, a theory developed by researchers
in the psychology and health fields, (DiClemente and Prochaska, 1982, cited in
Beatty et al, 2002), has been used by some to gauge the extent to which
individuals may be willing to change travel behaviour (Beatty et al, 2002, Jones,
2008). This theory outlines five stages through which a process of behavioural
change may take place:

1. Precontemplation;
2. Contemplation;

3. Preparation;

4. Action; and

5. Maintenance.

However, the transtheoretical model was not felt to offer a suitable framework
through which concepts such as changing lifestyle preferences and the
occurrence of life events over time impinge on the process of household car
ownership change. These were identified as being important factors to consider
in the literature review (section 2.5). Moreover, as a highly structured theory, it
was felt that it may constrain thinking and limit the extent to which the research

guestions could be explored and addressed.
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3.4.2 Adapting the mobility biography framework

Attention therefore returned to the work of Lanzendorf which was first introduced
in chapter two (section 2.5.3). Lanzendorf (2003) puts forward a theoretical
framework of ‘mobility biographies’ which he designs with the specific intention to
investigate how travel behaviours change over time. Drawing on the work of
Salomon (1983), and using aspects of the life course theoretical framework
(discussed in section 3.4.2.1) Lanzendorf defines three life domains through
which time-lined data of relevance to understanding travel behaviour can be

generated and analysed. These are:

1. the lifestyle domain (family formation, employment type, leisure preferences

and so on);

2. the accessibility domain (relative spatial locations of home, work place and
other activity centres); and

3. the mobility domain (car availability, public transport season ticket purchases,
a record of actual travel patterns).

3.4.2.1 Whatis the life course approach?

The life course approach refers to an established theoretical framework in the
social sciences that provides a set of premises and methodologies for
understanding social systems, individual behaviour, and individual and social
change from the point of view the ‘life course’. Pioneers of life course research,
Giele and Elder (1998 p.22) define the life course as:

“a sequence of socially defined events and roles that the individual enacts over
time. It differs from the concept of life cycle in allowing for many diverse events
and roles that do not necessarily proceed in a given sequence but that constitute
the sum total of the person’s actual experience over time. The life course concept
also allows for the encoding of historical events and social interaction outside the
person as well as age related biological and psychological states of the

organism.”

Thus a life course approach allows the researcher to interrogate in some detalil
how a present condition has arisen in relation to past events. Accordingly,
applying aspects of this approach through the mobility biography theoretical
framework offered an attractive starting point from which to develop a conceptual
basis for the research design. First, it was compatible with the intention to

investigate how the current household car ownership state had emerged over
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time, in relation to past events, changing circumstances and wider decisions
made by the household. Second, it provided a means of probing wider contextual
factors in an orderly fashion and in doing so would enable the researcher to
consider both the household unit (a primary concern of objectives one to three)
and local contextual factors (a primary concern of objective four), whilst giving

due consideration to the crucial time dimension.

3.4.2.2 Theories relating to the dynamics of household car ownership

The theoretical underpinnings of studies relating specifically to the dynamics of
car ownership were then revisited to ascertain how the mobility biography
framework may be adapted for the specific study of household car ownership
change. As suggested by De Jong et al (2004 p.398) (in section 2.7.1.2),
Golounov et al (2001) had “correctly” stated that “existing dynamic car ownership

models...do not have a strong theoretical underpinning”.

Nevertheless, some early studies did offer some important conceptual insights.
Goodwin and Mogridge (1981) noted that while static car ownership models
(derived from cross sectional data) may be adept at explaining observed car
ownership states, they provided little insight into the process through which car
ownership states arise (which may weaken their ability to make accurate
forecasts). They offered a useful diagrammatic representation (Figure 3-1) of the
key observations that firstly, populations take time to adapt their car ownership
levels to a change in circumstance (in the illustrated case increasing income over
time) and secondly, that populations tend to resist reductions in car ownership

level:
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Image redacted for copyright reasons

Figure 3-1: Dynamic car ownership response to changing income

reproduced from (Goodwin and Mogridge, 1981)
Related studies emerging from the Oxford Transport Studies Unit (Bradley, 1985,
Goodwin et al, 1987) put forward a further conceptual model for representing the
“phases of habit” formation which may occur as a person moves through the life
course (Figure 3-2). This provides useful insight into the processes that may
explain such time lags between circumstance change and behavioural
adaptation:

Image redacted for copyright reasons

Figure 3-2: Representation of phases of habit

reproduced from (Bradley, 1985)

Five behavioural processes are represented in this model: first, habit formation.
Bradley (1985 p.54) posits that during habit formation “a household or individual

adjusts to circumstances by gaining experience with certain alternatives within a
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limited range until a pattern which satisfies the priorities of the members is set”.
Second, entrenchment: during this phase, this pattern of behaviour is established
as the “norm”. Third, divergence: If the household’s wider circumstances change
over time, the established (as yet unchanging) pattern of behaviour may diverge
from one or several alternative, more “optimal” patterns of behaviour. Fourth,
dissonance: if such a divergence occurs (between circumstances and established
patterns of behaviour), the household may attempt to “consciously or

unconsciously...rationalise the continued habitual behaviour”.

Lastly, the model reflects how a major life event may trigger the household to
adjust their pattern of behaviour to adapt to the new circumstances. Importantly,
Bradley (1985 p.54) notes that “these [behavioural] changes [in this case, a car
ownership change] may be just as rational in the period before the shock as

afterwards: it is perceptions, priorities or constraints which have changed.”

With these insights in mind, a rationale for structuring the conceptual framework
was developed, through the identification of four key components (highlighted in
bold below and also depicted in Figure 3-3). The decision to use a mobility
biography framework flowed from the need to consider change over time.
Events and changes in a household’s circumstances which may be captured
through the mobility biography framework are related to changes in the
household’s car ownership state. A further mediating concept, labelled the
household’s car access imbalance (developed in section 3.4.3) was also
identified to capture the subtle notion that while a household’s car ownership
state may change at discrete points in time (the day that the household acquires,
relinquishes or replaces a vehicle), the extent to which the current car ownership
state meets the household’'s desires may fluctuate in a more continuous fashion
over time. This reflected the finding in the literature review that there is a process

leading up to and following the point of car ownership change.
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Figure 3-3: Components used to develop the conceptual framework

3.4.3 The concept of car access imbalance

The concept of car access imbalance was defined as follows:

Car access imbalance:

the subjective assessment of the extent to which the present car ownership state

meets or exceeds the household’s desires.

Drawing on the literature, desire was considered to arise from both the
instrumental need for access to cars and from the affective desire for cars as a

material good following Steg (2004) (as depicted in Figure 3-4).

As Oakil et al (2011) note, a change in instrumental need for cars may arise from
a change in household circumstances, triggered by an event such as child birth
or an employment change; this may require a higher degree of access to cars.
Increased affective desire for cars may arise from a change in resources e.g.
increased income prompting a greater desire for a ‘better’ car. Affective desire
may also arise from social constructs such as social norms or indeed ‘role beliefs’
(which may change as an individual moves through the life course) as discussed

in chapter two (section 2.4).
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Figure 3-4: The concept of car access imbalance

3.4.3.1 Parallels with the concept of stress

Returning to the literature, the concept of car access imbalance was identified as
being aligned with the concept of stress. This was developed by Rossi (1955) in
the 1950s in his research into why families move. Working within the travel
behaviour field, Miller (2005 p.183) explains that “stress arises when one’s
current state deviates from some alternative desired / expected / optimal state.
The larger this deviation, it is hypothesized, the more likely one is to act in some
way that attempts to reduce that stress.” He also posits that “in many situations,
people do not make continuous marginal adjustments to their state so as to

maintain themselves at their “optimal’...state”.

This is of relevance to understanding the process through which household car
ownership changes. It is clearly not possible for households to make marginal
adjustments to their car ownership state. A household can opt to own zero, one
or two or more cars, but cannot (at least under current typical models of
ownership) make a marginal adjustment to their car ownership level, to own 1.4
cars say. Similarly, a household cannot make a marginal adjustment to change

the type of car that they own.

This inability to make marginal adjustments to car ownership states relates to the
concepts of state dependence and inertia discussed in chapter two (section
2.5.4). Miller (2005 p.183) notes that it is “reasonable to hypothesize that people
will tend to remain in their current [car ownership] state when stress is low, and
will only actively seek to change this [car ownership] state when stress exceeds
some threshold value.” That is, only when the level of stress, or as postulated
here a car access imbalance, becomes too large, will the household be tipped

into an active search for an alternative, preferred state (if resources allow).
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3.4.3.2 Magnitude and direction

It follows from this discussion that the concept of car access imbalance has
magnitude. The household subjectively assesses the extent to which the present
car ownership state meets or exceeds their collective desires. The terminology
was also developed further to recognise directionality:

A car access surplus: arises when the household feels that they have too many
cars or one or more cars of a type that is considered to be excessive for their
needs. For instance a second car that is no longer used on a regular basis or a
car that is now too large given that offspring have left home. A car access surplus
may lead to a pressure to reduce car ownership level or to replace a large car

with a smaller one.

A car access deficit: arises when the household feels that they have too few cars
or cars that are of the wrong type. This might arise for instance when two adults
are attempting to share access to a single household car, or when a young male
decides that he would like a newer car (perhaps with a bigger engine) instead of
the old car that he bought when he first passed his driving test. A car access
deficit may lead to a pressure to increase car ownership level or to replace a

small car with a larger one.

Notwithstanding this discussion of car access imbalances reflecting a process
surrounding car ownership changes, it was also recognised that a change in car
ownership may be imposed by a constraint which may relate to for instance
reduced income or deteriorating health. In the case of an enforced vehicle
relinquishment it was considered that a car access imbalance may follow rather

than lead the change in car ownership.

3.4.3.3 The challenge of operationalising car access imbalance

Through the preceding discussions it is apparent that car access imbalance is a
complex mediating concept which whilst of significance, is challenging to
operationalise. First, it is a subjective concept that depends on both instrumental
need and affective desire for cars. Second, at the household level, a car access
imbalance reflects a consensual position formed by potentially several members
of the household (discussed in the next section). Nevertheless, the notion that a
household car ownership state may not represent an equilibrium position for the
household at a given point in time was clearly an important concept for the study.

And whilst recognising the complexity involved, it was considered that the primary
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research should seek to reasonably explore whether imbalances could be
observed empirically and if so to provide some further insights into how they

might arise.

3.4.4 Individuals and household units
It was noted in section 3.2 that the ‘household’ was considered to form the
observational unit for the study. This is supported by Heggie (1979 p.56) who

notes that:

“Car ownership and use should not be characterised as an attribute of the
individual, but as a pre-disposition felt by a household group faced with certain
needs, a given pattern of land use and specific endogenous and exogenous

constraints.” (This is also mentioned in Clifton and Handy (2001 p.9)).

However, the household unit is in itself a somewhat complex and dynamic
concept which requires careful definition, given the potential implications for
household car ownership changes. Individuals organise themselves into
household units, which may involve residing alone, or cohabiting with others.
Cohabitation opens up opportunities to share resources, including cars, between
household members.

Household units are transient and have shorter life-times than their constituent
members. For instance partnerships form and dissolve; offspring are born and
leave home. Nevertheless, at a single point in time, it is possible to conceive of a
household unit which has an observable car ownership state. In their study of car
ownership in Toronto, Roorda et al (2000 p.70) use the concept of a Decision
Making Unit (DMU) which they define as the “set of persons within a household
that make vehicle ownership decisions together. It is assumed that a household
may consist of one or more DMUs and that a DMU may comprise one or more
persons. For example, a household that consists of four students who act
independently of each other would be assumed to comprise four separate
DMUs.”

With respect to exploring car ownership changes amongst a household, this
definition of car ownership Decision Making Units was considered appropriate for

use in the primary research phases of the study.
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3.4.5 Introducing the conceptual framework

The conceptual framework, which draws together the key conceptual
components of the time dimension, the mobility biography, car access
imbalances and the changing car ownership state, is now introduced. To aid
understanding and to demonstrate how changing circumstances over time may
be associated with a change in car ownership, a simple hypothetical example is
first presented, before introducing the generalised conceptual framework

developed for the study.

3.4.5.1 A hypothetical example

Consider a young adult male, residing at his parental home and walking to work
on a daily basis. He decides to move out, into his own home (marked by the
events, moving house and forming a new household) and selects a residential
location which requires him to now take the bus to work. Following the move, he
finds the bus journey in comparison to the previous walk to work to be somewhat
inconvenient. This prompts him to consider whether acquiring a car of his own
might offer a better alternative — a car access deficit begins to arise. After a
period of continued irritation with the bus journey to work (the car access deficit
grows larger), he makes the decision to acquire a car of his own. Following the
acquisition of the car he not only finds it much easier to get to work, but also finds
the car to be more convenient for many other journeys. Accordingly his travel

patterns and lifestyle preferences adjust to the new availability of the car.

This hypothetical example is now illustrated on a timeline based generalised
conceptual framework which underpinned the initial stages of primary research
(Figure 3-5):
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Figure 3-5: The conceptual framework

The framework is summarised as follows:

Households make changes to their car ownership state over the course of

time — car ownership states arise through a dynamic process.

Life events may act as a trigger for changes in car ownership, but adaptation
to a change in circumstances takes time. There are leads and lags - car

ownership changes may occur in anticipation of or following such events.

A household’s current (and future) car ownership state is related to its past
car ownership state(s) (the solid line in Figure 3-5). There is state and path

dependency.

While the household’s car ownership state changes at discrete points in time,
the extent to which the present car ownership state meets or exceeds the

household’s desires fluctuates in a continuous fashion i.e. not in integer
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steps. This changing level of car access imbalance is represented by the

dotted line and shaded areas in Figure 3-5.

Thus the upper section of the conceptual framework depicts the changing car
ownership state and the fluctuating level of car access imbalance over time. The
lower section of the diagram (which in this case also illustrates the hypothetical
example) depicts events and behavioural changes occurring in the three mobility
biography domains which may be associated with a change in car ownership.

With these theoretical and hypothetical considerations in mind, establishing what
gives rise to a car access imbalance, how this related to events and changing
circumstances (captured through the household’s mobility biography) and the
conditions under which an imbalance translates into a car ownership change,

were important questions to be addressed through the research.

3.4.6 Situating the household unit in a wider context

The conceptual framework presented in Figure 3-5 relates only to the household
unit, which may comprise one or more individuals. As identified in chapter two,
householders and the process through which car ownership states change are
subject to wider influences. For simplicity these were conceptualised in terms of
influences arising from the built and social environments in an adaptation of a
social-ecological® model presented in the Transportation Research Board’s

(2005) study of active travel and the built environment (Figure 3-6).

8 Social-ecological models emerged from the field of psychology and were initially
proposed by Urie Bronfenbrenner (1994). He conceptualised external influences on
individual human behaviour as a series of nested layers with the individual at the centre.
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Image redacted for copyright reasons

Figure 3-6: Situating the household in a wider context

(adaptation of Transportation Research Board, 2005 Figure ES-1)

3.5 Setting a framework for a flexible research design

The preceding discussion made the case that there are at present no formalised
and agreed theories to reflect the process of household car ownership change.
Instead, a conceptual framework was developed based on the key findings from
the review of the car ownership literature and using aspects of the mobility
biography theoretical framework proposed by Lanzendorf (2003). This was used
to inform the design of a suitable set of research methods. Although it has not so
far been made explicit, the preceding discussion on the role of theory in this study
implied that the research strategy to be followed leant towards an inductive and
exploratory approach, which required a flexible research design.

3.5.1 Inductive versus deductive approaches

In a deductive (confirmatory) approach, a social scientist starts with a theory
about the world, constructs a set of hypotheses relating to the theory and
subjects the hypotheses to empirical tests. In a purely inductive (exploratory)
approach, as Bryman (2004 p.9) notes, “theory is the outcome of the research”. A
researcher first makes observations about some phenomenon, with no
preconceptions about how that phenomenon operates and generates a theory
based on those observations. In reality research strategies are neither purely
deductive nor purely inductive. Deductive approaches usually involve an element
of induction through which a starting theory may be refined following new findings
emerging from the data. While in inductive approaches, at least a loose set of

concepts about the phenomenon of interest must first be established as a starting
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point for the research; as was the case in this study - a conceptual framework
informed by a literature review was constructed and used as a starting point to be

explored and developed through the research process.

3.5.2 Flexible versus fixed research designs

A further useful distinction can be drawn between fixed (or non-emergent) and
flexible (emergent) research designs. In a fixed research design a set of
methods and analyses are tightly pre-specified and then carried out (Robson,
2002). A flexible research design on the other hand is less structured and is
allowed to evolve over the course of the study in accordance with the findings

emerging from the data (Robson, 2002, Maykut and Morehouse, 1994).

Indeed, parallels may be drawn between the fixed-flexible dichotomy and the
deductive-inductive dichotomy. Fixed designs may tend towards a deductive
approach given that a clear theory is required in order to develop a highly
structured set of methods (Robson, 2002). Flexible designs, as employed here,
may tend to involve an inductive approach given that an inductive approach
requires the researcher to respond to emerging findings.

At this stage it is useful to summarise the rationale behind the research design
that has been developed in this chapter so far:

- A review of pertinent knowledge gaps revealed a need to deepen
understanding of and more widely explore the time dependent processes
through which household car ownership states arise and change.
Consideration of the reviewed literature suggested that there was a need for
longitudinal, qualitative depth studies to complement the larger body of

guantitative research (section 3.2);

- It was established that there were at present no agreed formal theories
relating specifically to the process of car ownership change (section 3.4). The
research strategy would therefore require an inductive, exploration of a high

level conceptual framework.

- This implied that a flexible research design should be employed which would

evolve in accordance with emerging findings.

Following the decision to adopt an exploratory approach requiring a flexible
design, a research design working document was started, to firstly set out an

overall framework for the entire study and secondly to assess and record
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changes to the research design in a controlled manner as new findings emerged.

From the outset it was envisaged that there would be two stages to the study:

Stage one: An initial depth exploration of how household car ownership states

have arisen over time for a small sample of households; and

Stage two: Following an analysis of the stage one data, a suitable follow up study
would be designed to improve the trustworthiness® of the findings emerging from
stage one. The exact nature of the follow up study was unknown at the outset but
it was envisaged that this would involve a decision between continuing a depth
approach using a small sample (the composition of which was also unknown) or
following a breadth approach on a larger sample to examine the broader
applicability of the findings.

The overall research approach for the PhD is summarised in Figure 3-7:

® Trustworthiness in the context of flexible research designs refers to the extent to which
the findings are valid (unbiased). It does not imply a necessary requirement to achieve a
degree of generalisability (Robson, 2002).
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Figure 3-7: The research design

Part 1 methodology: In depth interviews

The chapter now moves on to offer a detailed rationale for the selection of
qualitative in depth interviews as the stage one methodology. Detailed options for

stage two are set out and evaluated in chapter five. Consistent with the use of a
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flexible design, these are more naturally explored following discussions of the

stage one analysis (presented in chapter four).

3.6.1 An overview of quantitative and qualitative research approaches

The preceding sections built the argument that given the lack of suitable pre-
existing theoretical frameworks, the study required an inductive, exploratory
approach; it followed therefore that a flexible research design should be adopted.
The research methods literature also suggests that there is a further tendency for
inductive, exploratory research to involve qualitative methods since qualitative
methods enable the flexibility that is required in order to openly explore a
tentative conceptual starting point. Likewise there is a tendency for deductive,
confirmatory research to involve quantitative methods as these are well suited to
testing more highly defined theories and hypotheses (Bryman, 2004, Robson,
2002).

Drawing a distinction between quantitative and qualitative research opens a
complex debate as the two approaches are often viewed to be aligned with
differing (some argue opposing) ontological and epistemological perspectives.
Nevertheless, a pragmatic case for the use of a qualitative strategy in stage one
of the study is made here in relation to understanding the most suitable approach

to addressing the research questions.

Whilst not wishing to trivialise the debate surrounding quantitative and qualitative
approaches to research, as a starting point, Bryman (2004 pp.19-20) offers the
following useful and simple definitions for the types of data and analyses that are

associated with each:

“Quantitative research can be construed as a research strategy that emphasizes
guantification in the collection and analysis of data...By contrast, qualitative
research can be construed as a research strategy that usually emphasizes words

rather than quantification in the collection and analysis of data.”

Qualitative data may be defined more broadly in terms of what it is not i.e. it is
anything that is not quantifiable (or has not been quantified) and may include for

example, sound recordings or pictures as well as words.

3.6.1.1 Arguments in favour of complementary qualitative research

As was noted in section 3.2, an observation following the literature review was
that the transport studies field and in this case the study of car ownership has

traditionally been dominated by quantitative research (Gunnar Roe, 2000).
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However, in recent years there has been a growing advocacy from those working
within the field for the greater use of qualitative methods to complement (rather
than to substitute for) quantitative studies (Clifton and Handy, 2001). Proponents
suggest that, in contrast to quantitative approaches, qualitative research methods
are better suited at providing explanation, and answering ‘why’ questions by
“focussing on a small number of cases explored in depth...and generating a
comprehensive account” (Clifton and Handy, 2001 p.13). Grosvener (1997 p.6)
argues for the use of qualitative research to “put the flesh on the bones of the
statistics”. Mehndriatta and Picado (2003 p.305) suggest that exploratory,
qualitative research is “invaluable” in “establishing the rules of process” through
which individuals arrive at decisions relating to travel behaviour. Lastly, Goodwin
(1989 p.131) notes that qualitative techniques may give “an understanding of

possible cause and effect processes”.

Thus it is suggested here that in combination with a longitudinal research design,
qualitative data capturing a respondent’s own account of how past car ownership
changes came to be, would meet the four data requirements suggested by
Mokhtarian and Cao (2008 p.205) relating to issues of cause and effect: that is
evidence of association, non-spuriousness, time precedence and causal
mechanism. Through a qualitative method, respondents would have the
opportunity to reflect on and explain which influences were associated with car

ownership changes and which were not.

Indeed, as far back as 1981, Goodwin and Mogridge (1981) recommended that
the development of fully dynamic car ownership models would be aided by
qualitative depth studies of household car ownership acquisitions. Smaller scale,
depth studies have the potential to provide complementary accounts of the ‘real
world’ household decision making processes which may help to inform the
structure of new dynamic models and to uncover the most significant factors to
be considered. However, the literature review has revealed that comparatively
few such depth studies have been completed in the intervening years
(Lanzendorf, 2006, Hopkin, 1981, Town, 1983, Dix et al, 1983).

These arguments all offered support for the use of a qualitative approach in

addressing the overarching research question:
How and why does household car ownership change over time?

While the “how” component was concerned with providing descriptions of the

ways through which car ownership states have emerged over time, the “why”
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component was concerned with providing explanation. What are the processes
through which these car ownership pathways are formed and how do they

operate?

3.6.2 Weighing up alternative methods: Selecting in-depth interviews

The intended outcome of stage one of the study was then to generate a set of
gualitative accounts of how household car ownership states arise and change
over time for a carefully selected sample of households (see section 3.6.4 for a
discussion of the sampling strategy). This limited the range of research methods

that could be considered for use.

Firstly, the longitudinal nature of the research question implied making a choice
between using a panel style approach (to capture new car ownership changes as
they occur over time) and relying on retrospective r