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Abstract

The need to transition away from the current car-dominated transport system is well docu-
mented in sustainability, health and transportation literatures. Despite growing interest in
active and public transport modes, the car still dominates travel preferences for most age
groups. There is, however, some evidence of declining preferences for car-based travel for
younger generations. In this paper, we use empirical material gathered through a mixed
methods study of high school students in Dunedin, New Zealand, to explore the aspirations
of adolescents for private car-based transport. We present and interpret findings from a
quantitative survey of high school students (n=1240) and qualitative focus groups (n=10
focus groups, 54 participants). Contrary to somewhat optimistic reports of reduced aspira-
tion for driving and cars, we find evidence of ongoing preference for car-based transport,
and intentions to learn to drive amongst the cohort of young urban millennials. The find-
ings signal the importance of socialisation processes and everyday travel decisions (e.g.
mode choice) for long term aspirations to replicate practices of automobility. Such findings
have important implications for interventions to increase non-motorised mobilities, and
reduce dependence on private vehicles across the transport system.
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Introduction

A radical and rapid transition away from the current high-carbon transport system—
dominated by private car travel—is needed in order to reduce greenhouse gas (GHG)
emission at sub-national, nation and global scales, to prevent climate breakdown and
to meet the targets set out in the Paris Agreement (e.g. Hopkins and Higham 2016).
At the same time, there is growing concern about levels of obesity—and other health
concerns—relating, in part, to declining levels of physical activity and increasingly
sedentary lifestyles (HSCIC 2016). Rates of driving licencing and car ownership in
industrialised countries increased rapidly throughout the 20th century. The “peak car”
phenomenon suggested a stabilisation and decline in vehicle kilometres travelled, car
ownership and driver’s licensing in some countries, and for some generations (Goodwin
and Van Dender 2013). As part of this trend, significant behaviour change trends were
observed in the adolescents and young adults of the millennial generation. Evidence
from several industrialised countries suggested declining preference for car-based travel
(Delbosc and Currie 2013). However, these declines; are overwhelmed by demand for
private car ownership in some emerging economies and growing cities in the global
South (e.g. Yang et al. 2017; Stead and Pojani 2016), have an urban bias, and may be
explained by shifts to other (unsustainable) modes (e.g. short haul air travel, Ottelin
et al. 2014). Sustained preference for private motorised transport has led some to note
the resilience of the dominant mobility regime; ‘automobility’ (Schwanen 2016).

In this paper, we investigate aspirations for motorised mobility in Dunedin, New Zea-
land, and examine whether norms and practices which help to replicate automobility (e.g.
aspirations for car ownership, intention to learn to drive) are evident in this cohort of
teenagers. Thus, this paper contributes to the academic literatures on systemic low car-
bon transitions through a consideration of the cultural currents underpinning automobil-
ity aspirations of adolescents, using quantitative and qualitative data in a mixed methods
research design. We begin by bringing strands of research on socialisation, adolescents’
mobilities and information communication technologies (ICTs) into conversation, to pro-
vide the conceptual framing for this research. We then introduce the survey and focus
group methods, before presenting and discussing the findings.

Literature review

It is broadly agreed that use of active and public transport modes declines as people age. In
New Zealand, for example, children and adolescents are more likely to use active and pub-
lic transport modes than adults (Ministry of Transport 2015). Adolescents who are physi-
cally active are more likely to be active adults, with health, financial and environmental
benefits across the life course (Trost et al. 2002; Kjonniksen et al. 2008). As a result, a
range of interventions have been designed to encourage the active travel of adolescents,
and to better understand mobility behaviours in this age group. At the same time, there is
evidence to suggest that, in some countries, adolescents (‘millennials’) are less likely to
learn to drive and own a car than other generations (Delbosc and Currie 2013; Chatterjee
et al. 2018). The current research sits at the nexus of these issues, examining adolescents’
aspirations for motorised mobility, including licence acquisition and car ownership, in the
context of rising ICT access and processes of transport mode socialisation.
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Corporeal mobilities, mode choice and socialisation

There have been numerous reviews of the theoretical constructs that aid understandings
of travel behaviour including transport mode choice (e.g. Schwanen and Lucas 2011;
Axhausen 2007; Van Acker et al. 2010). With over 70 years of research on the topic,
there has been an evolution in the types of approaches, disciplinary perspectives and
terminologies adopted, as the study of transport broadened to include insights from the
social sciences. Axhausen (2007, p. 2) notes how this body of literature “draws for its
concepts on a wide range of disciplines and on its own understandings, which are not
necessarily consistent with each other, but often either overlay the same term with mul-
tiple, divergent meanings, or provide different terms for the same object or process.”
Conceptualisations of habits, attitudes, norms and intentions have become central to
travel behaviour research.

Transport research based on social psychology draws from generalised models of human
behaviour, often using Theory of Planned Behaviour (TPB) (Ajzen 1991), the Norm-Acti-
vation Model (NAM) (Schwartz 1977) and the Theory of Interpersonal Behaviour (TIB)
(Triandis 1977). TPB has been used in a wide variety of transport research (e.g. Jiang et al.
2017; Hoffmann et al. 2017), and can be used to describe the relationship between behav-
iour and behavioural intentions and behavioural beliefs, normative beliefs and perceived
behavioural control. Following on, behavioural intentions, TPB proposes, can be used to
explain actual behaviours. Limitations to the TPB include the exclusion of habitual travel
behaviours, the unidirectional linear process which overlooks the role behaviour can have
on changing attitudes, and that attitudes may not predict, or conflict with behaviours. These
limitations have been addressed, to varying degrees, by modifications to TPB. For instance,
Anable (2005) includes measures for habitual behaviour in her paper on driver segmen-
tation. Meta analyses (see, for example: Armitage and Conner 2001) have shown that
attitudes, subjective norms and perceived behavioural controls are successful in predict-
ing behavioural intentions, but intentions may be less successful at predicting behaviours.
Schwanen and Lucas (2011, p. 18) note that in TPB framings, “individuals are not thought
to make decisions in complete isolation from what others think but do so informed by the
wider social context and practices of the society in which they live”, and this is a useful
positioning for the current research.

Cultural determinants of travel behaviours have been discussed from a variety of frames,
including Mobility Cultures (e.g. Hopkins and Stephenson 2015), and socialisation. Mat-
thies and Klockner (2015) use the concept of ‘car-fixation’ to explain the limited success
of interventions to change existing car cultures. They argue that socialisation processes
by way of early influences, family, school, media and peer group contribute to an obses-
sion with cars, and that gender and geography both positively correlate with car-fixation:
men are more likely than women, and rural residents more than urban, to be fixated on
cars. Through processes of socialisation, children and adolescents become aware of, and
learn the types of skills, values and patterns of behaviour that assimilate those of the cul-
ture within which they live. Through this process, adolescents learn ‘good’ habits—habits
that are temporally and spatially consistent with social norms and values (Maccoby 2015).
Travel socialisation theory suggests that children and adolescents will learn about transport
modes by way of family, school, media and peer groups, with attitudes of and preference
for particular transport modes embedded from childhood (Baslington 2008). This, Basling-
ton (2008, p. 91) argues, means that “car dependency should be viewed as a social problem
and tackled from a social policy rather than just a travel demand management approach”.
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It has been reported that primary school-aged children already associate status with dif-
ferent modes of transport ([e.g. bicycle, bus, car] Meaton and Kingham 1998). However,
there are significant implications of travel-mode socialisation for adolescents, as they enter
the life stage where decisions are made about learning to drive. There is significant evi-
dence of the importance of parents in the socialisation of younger children, but for older
children and adolescents, peer influence becomes increasingly important. The acquisi-
tion of a driver’s licence has socio-cultural and economic (e.g. employability) significance
which is as important as the technical skills (e.g. Schonhammer 1999; Hopkins 2016).
Based on retrospective studies it appears that habit plays an important role in mediating
travel mode choice for adolescents and young adults. Moreover, norms relating to modes
are influenced by socialisation processes and may play an important role in mode prefer-
ences (e.g. Haustein et al. 2009). Flamm and Kaufmann (2006) suggest that socialisation
can help to explain the continued dominance of car use, despite discourses of environmen-
tal awareness.

Millennials, licence acquisition and virtual mobilities

There has been significant interest in the travel behaviours of millennials, as a large genera-
tion whose travel behaviours will have implications for: the capacity to reduce the envi-
ronmental impacts of the transport system, health (particularly relating to obesity and car-
diovascular disease), infrastructural investment, and funding of future transport systems.
Moreover, given the resilience of the system of automobility over the past century, there is
curiosity around the factors contributing to potentially different mobility practices of mil-
lennials. A series of reviews have been published (e.g. Chatterjee et al. 2018; Delbosc and
Currie 2013) that have pointed to the importance of non-transport related factors in shift-
ing millennials travel behaviours—including socio-economic status, delayed adulthood,
and the role of social media and online communication. In their synthesis of evidence,
Delbosc and Currie (2013, p. 286) state that “there are likely to be multiple interacting
factors behind this trend and the combination of factors will vary between countries and
even within cities”, thus pointing to the highly geographically contingent nature of this
phenomenon. Moreover, between different places, the same explanatory factor may affect
aspirations for motorised transport differently.

In their qualitative investigation of driver’s licence acquisition in the UK, Fylan and
Caveney (2018) point to the five motivations; gaining independence, personal space, kudos,
expanding social worlds and gaining career opportunities. They noted how non-drivers per-
ceived wider social worlds that were not consistent with how drivers actually used their
vehicle and licence, which were often for more mundane types of travel (e.g. commuting).
In their research in the US, Thigpen and Handy (2018) found that delays in licensing are
associated with attributes and attitudes related to travel, the influence of parents and poli-
cies including the graduated driver’s licensing scheme. It is still unclear, however, whether
adolescents are delaying or forgoing driver’s licensing (Le Vine and Polak 2014); in other
words, whether young adults today will become drivers at a later life stage. Moreover,
Hopkins (2016, p. 149) uses data from Aotearoa New Zealand to show how “justifications
for learning to drive goes beyond the competency and capacity to drive independently”.

In a study of adolescents’ intentions to obtain a driver’s licence, and purchase a car in
Denmark, Sigurdardottir et al. (2014) find three groups; ‘car enthusiasts’, ‘car pragmatists’,
and ‘car skeptics’. Car enthusiasts have car-oriented social networks and strong instrumen-
tal, affective, symbolic, and relational values. Car pragmatists associate instrumental and
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relational values with car ownership but articulate the expense of car ownership as a bar-
rier. Car sceptics reported low interest in a car-mobility future. In a study of Japanese uni-
versity students, Muromachi (2017) uses a mobility biography approach to enable students
to reflect on past experiences of transport-to-school. Previous transport-to-school by bicy-
cle was positively related to intentions of purchasing a car in future (Muromachi 2017).

As the millennial generation is the first to have ubiquitous mobile phone, internet and
social media access, there is a great deal of interest into how these innovations may affect
social lives, mobilities and health. It has been claimed that information communication
technologies (ICT) including social networking are facilitating travel substitution practices
that reduce the necessity for corporeal mobility (e.g. Cohen-Blankshtain and Rotem-Min-
dali 2016), with Rosqvist and Hiselius (2016) suggesting that online shopping could be
used to support more sustainable travel behaviours. Yet such propositions are often reliant
on individualised understandings of travel behaviour which may overlook broader system
dynamics including trip generation, trip chaining practices, and patterns of goods delivery.
Delbosc and Currie (2014) identify the potential role of social media for changes to travel
behaviours, as did Hopkins (2016), who suggests that social media use may both enable
and constrain mobilities for young adults.

In their study of New Zealand millennials, Hopkins and Stephenson (2015) find that
the internet, mobile phones and social media are of clear importance to 18-35-year olds.
Yet they do not substitute corporeal mobility with virtual mobility for social interactions,
but were more likely to do so for internet shopping. Their research also showed how social
media is used to facilitate mobilities, aiding the organisation of social events, and shared
mobilities across social groups. This finding was replicated by Delbosc and Mokhtarian
(2018), who find no evidence to suggest that social media is replacing face to face interac-
tion amongst millennials, and that indeed, social media-based interactions are associated
with more frequent face to face meetings. Chatterjee et al. (2018: p. 50) suggest that with
long-term trends in ICT use, “activities based around ICTs may displace activities that are
reliant on the car, with younger people in the vanguard of this”. The authors go on to note
the concerning lack of evidence on the ‘long term effects of ICT use’.

Case study: Dunedin, New Zealand

Aotearoa New Zealand (New Zealand hereafter) has a strong culture of car dependence,
and one of the highest car ownership rates in the OECD (OECD 2013). New Zealand’s
transport-related GHG emission intensities are high, the result of low public transport use
and a relatively old car fleet leading to a poor average vehicle fuel economy (International
Transport Forum 2010; OECD 2015). Transitioning to ultra-low emission vehicles has
been touted as a particularly valuable for New Zealand due to its high domestic renewable
electricity generation. However, to achieve a meaningful low carbon transition, behaviour
change is of critical importance (Hopkins and Higham 2016). In New Zealand, private car
travel is the dominant form of transport for work and school travel (Ministry of Trans-
port 2015), and apart from large urban centres, alternative transport modes are rarely used.
Moreover, while policy and planning documentation for New Zealand cities frequently call
for good quality sustainable transport (public transport, cycling and walking) as a high pri-
ority, this rarely evolves into action. This is evidenced by the large number of public trans-
port projects that have been proposed but not pursued over the past 60 years (Imran and
Pearce 2015).
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Dunedin is a small city of 120,000 people on the south-east coast of New Zealand’s
South Island. It is a relatively hilly city, with a growing network of cycleways, and limited
public transport. At the time of the research, no mainstream car or lift sharing services
operated in Dunedin (with Uber starting service in Dunedin in mid-2018). The 2013 Cen-
sus provided evidence of Dunedin’s high car dependency, and reliance on private cars for
commuting (Dunedin City Council 2016). For instance, 14% of Dunedin city households
have access to three or more cars, and 62% drove to work on the census day (Statistics New
Zealand 2013). Relative to other New Zealand cities, Dunedin’s population is young and
highly educated, with a large university student cohort, but with population growth of just
1.3% (2006-2013) compared to 5.3% nationally (Dunedin City Council 2016). Dunedin
has a median income of NZ$23,300, lower than the national median income of NZ$28,500.
The City Council, District Health Board, the University of Otago and Otago Polytechnic
are some of the largest employers in the city, accompanied by a growing tech community.
Dunedin city has 12 high schools, including single sex and co-ed schools.

This paper investigates adolescents’ aspirations for motorised mobility and examines
whether norms and practices which help to replicate automobility (e.g. importance attached
to driving a car, intention to learn to drive) are evident in this cohort of teenagers. It uses
survey and focus group data collected as a part of the Built Environment and Active Trans-
port to School (BEATS) Study conducted in Dunedin, New Zealand in 2014/2015 (Mandic
et al. 2016).

Materials and methods

The research presented here adopted a process of ‘convergent parallel” (Cresswell 2013) or
‘concurrent triangulation’ mixed method research design (Creswell et al. 2003; Pluye et al.
2018). This involves the concurrent but separate collection and analysis of both quantitative
and qualitative data. This process allows the researcher to gain greater understanding of the
research problem at hand. The empirical data from the quantitative and qualitative strands are
used to “more accurately define relationships among variables of interest” (Castro et al. 2010:
p- 3). The findings of the quantitative and qualitative method are, therefore, understood as ‘evi-
dence’ that can be either numeric or verbal text narrative, and are used to examine the same
phenomenon, namely aspirations for private car-based transportation. In this approach, each
data set is analysed individually using the appropriate protocols, and then the separate results
are brought together in thematic interpretation, which is presented in this paper.

Farticipants All 12 Dunedin secondary schools participated in the BEATS Study in
2014-2015. Schools ranged from decile 5-10." The decile rating of a school is a “measure
of the socio-economic position of a school’s student community relative to other schools
throughout the country” (Ministry of Education 2016, p. 4). Adolescents (school years
9-13; age 13-18 years) were recruited through their school. Briefly, researchers spoke to
invited adolescents at school assemblies or in individual classes. The study was also adver-
tised in school newsletters. All invited adolescents received a study information package
for them and their parents. All adolescents signed consent for participating in this study.
For adolescents under 16 years of age, parents signed either parental ‘opt-in’ consent
(active consent; parental consent required) or parental ‘opt-out’ consent (passive consent;
parents only signed ‘opt-out’ consent if they did not wish their son/daughter to participate)

! 1 =most deprived to 10=1east deprived.
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based on school’s preferences. The study was approved by the University of Otago Human
Ethics Committee. For more details on the full study protocol, see Mandic et al. (2016).

Quantitative survey methods

Participants Overall, 1780 adolescents from all twelve Dunedin high schools completed
an online survey at their school. After excluding participants with invalid surveys (n=238),
incomplete consents (n=79), missing data (n=291) and invalid driving section of the sur-
vey (students under driving age claiming to have a driving licence; n=132), data from
1240 adolescents (69.7% of the total sample) were included in this analysis.

Survey Adolescents completed an online survey during class time under supervision of
researchers. The survey included questions about sociodemographic characteristics, cur-
rent and intended travel behaviours, driving licence status, motivations for getting the driv-
ing licence, attitudes, norms and perceived behavioural control, driving behaviours and
driving intentions, travel substitution behaviours, perceived importance of driving and
car ownership and material culture (e.g. resources at home) (Table 1). Travel behaviours
were assessed using a question “How often do you travel in the following ways (all travel,
not just travel to school)?” for different transport modes with response categories “never”,
“rarely”, “sometimes”, “most of the time” and “all of the time”. Modes used “most/all of
the time” were considered dominant transport modes. Preferred travel modes were assessed
using a question “What mode of transport would you prefer to usually use (all travel, not
just travel to school)?” followed by a question “What is the main reason for your preferred
mode of transport stated in the question above?”

Data analysis Initally, data were analysed using descriptive statistics. Continuous data
are presented as mean + standard deviation. Categorical data are presented as percentage or
frequency (percentage). Subsequently, we used ordinal logistic regression to model asso-
ciations between survey variables and the importance adolescents attach to driving a car.
Associations were first examined at the bivariate level. Only variables which were statisti-
cally significant at this level were entered in the final multivariate model, where the impor-
tance adolescents attach to driving a car was regressed simultaneously on these variables.
p value less than 0.05 was considered statistically significant. Clustering of respondents by
school was deemed unnecessary based on a non-significant unconditional random intercept
model (p=0.70). A non-significant test of parallel lines also indicated that the assumption
of parallel slopes (proportional odds) is tenable in the multivariate model (p =1.000). Data
were analysed using SPSS Statistical Package (Version 25).

A few qualifying variables were not used in the multivariate model as they were deemed
problematic on particular grounds. This was the case of the importance adolescents attach
to owning a car, which was highly correlated with the outcome variable (r=0.74), and
internet access at home, whose response options rendered comparison among some groups
impractical. Finally, driving licence status was not included in the multivariate model
because of overlap in some response categories with intention to get a driving license.

Qualitative focus group methods

Participants The qualitative material was gathered from ten focus group sessions (one per
school; 10 schools) with 54 adolescents (school years 9—13) who participated in the survey
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Table 1 Survey themes and items

Theme

Items

Sociodemographic characteristics

Current and preferred travel behaviours

Driving licence status and motivations

Driving, behaviours and behavioural intentions

Travel substitution behaviours

Age, gender, ethnicity, boarding status, neighbourhood
area deprivation score

Home resources: Number of vehicles, bicycles, desktop
computers and laptop computers

Ownership or access to a mobile phone and portable
technology

Current travel behaviours
Preferred travel modes

Driving licence status

For adolescents with a driving licence

Age learner’s driving licence was obtained

Current driving behaviours

Motivations for getting a driving licence

For adolescents without driving licence

Intention to obtain/not obtain driving licence in future
Motivations to obtain/not obtain driving licence in future
Predicted future driving behaviours

Social norms: friends’ or parents’/guardians’ expectations
of adolescents to learn to drive®

Perceived behavioural control of the learning to drive
process®

Perceptions of the expectations to drive, the learning to
drive process, driving, environmental concerns, parental
influence and availability of active transport and public
transport options®

Perceived importance of driving and owning a car, owning
a mobile phone and the latest mobile phone, having a
computer and internet access

Time spent with friends (after school and in the evenings)

Communication with friends (phone, text or on the
internet)

Seeing friends less in person because of speaking on the
internet or phone®

“Item assessed on a 7-point Likert scale

®Ttem assessed on a 4-point Likert scale anchored in “strongly agree” and “strongly disagree”

Table 2 Sociodemographic

. School code Co-educational sta-  Number of Year levels
Char.agterlstlcs of focus group tus of the school participants
participants
1 Co-ed 11 9,10, 11, 12
2 Girls school 2 9
3 Boys school 4 9
4 Co-ed 3 9,11,13
5 Co-ed 4 9,10, 13
6 Boys school 6 9,10, 12
7 Co-ed 5 9,10, 13
9 Girls school 5 9,13
10 Girls school 9 9
12 Co-ed 5 9,13
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(see: Table 2). Efforts were made to include both single sex and co-educational schools and
represent all high school years (i.e. years 9-13).

Focus groups The focus groups were run during lunchtime or immediately after school,
led by one researcher (DH), and attended by at least one other researcher. The focus groups
covered a number of themes including current transport practices, desirability of transport
modes, stereotypes of transport users, the built environment, information communication
technologies, and socialisation and influences on transport modes previously presented
in Mandic et al. (2017). During the focus groups the facilitator encouraged conversation
between the participants through which agreements and disagreements could be uncov-
ered and examined.

Qualitative analysis All focus group sessions were digitally audio recorded and fully
transcribed. The transcriptions were uploaded to NVivoll qualitative research software to
explore the material and identify themes within and across the ten sessions. The empiri-
cal material was thematically coded, a popular approach in qualitative research, with the
search for themes equating to the use of variables in quantitative research (Veal 2006).
Themes emerged as a result of both inductive and deductive reasoning; drawing together
field-generated themes and the overriding conceptual framework (Veal 2006). The analysis
identified 12 nodes (19 sub-nodes), which sat within 4 overarching themes as presented in
Table 3 below.

Results
Sociodemographic characteristics

The research surveyed 1240 adolescents (age: 15.4+ 1.4 years; 46.0% boys; Table 4). At
the time of the survey, 788 adolescents were under 16 years of age (under driving age),
and 452 were 16 years of age or older (over driving age). In New Zealand, adolescents can
begin the learn-to-drive process at 16 years of age. In 2011, the start of the learning-to-
drive process in New Zealand was raised from 15 to 16 years of age, intended to address
New Zealand’s death rate for 15—17-year-olds on the road, which was the highest in the
OECD (NZTA 2011). Overall, 71.4% of adolescents lived in households with>2 motor
vehicles and 56.8% had > 2 bicycles available to them. Only 3.7% did not have motor vehi-
cles at home and 23.6% did not have access to a bicycle.

In the multivariate ordinal logistic regression, number of vehicles at home was related to
perceived importance of driving a car (Table 5). Specifically, adolescents living in homes
with one car were more likely to attach importance to driving than adolescents living in
homes with no cars and less importance than adolescents living in homes with two or more
cars (p=0.033) (Table 5).

Driving licence: current status, intentions and motivations

In the total sample, 20.8% of adolescents already had driver’s licence and 77.0% intended
to get a driver’s licence (Table 4). Ownership of driving licence differed by gender, ethnic-
ity and neighbourhood level deprivation (a measure of the socioeconomic status). Lower
proportion of girls, adolescents of Maori and other ethnicities (versus New Zealand Euro-
pean) and adolescents from highest quintile of neighbourhood level deprivation had driv-
ing licence (learners or higher) compared to their counterparts (Table 4). However, only
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Table 3 Qualitative analysis, nodes, sub-nodes and frequencies

Theme Node (number of references) Sub-nodes (number of references)

Transport modes Perceptions of modes (4) Walking (41)
Bus (34)
Driving a car (31)
Passengering (31)
Cycling (30)
Preferred modes (13)
Traffic safety Infrastructure: quality and availability (11)
Driver behaviour: perceived safety (10)

Pedestrian behaviour: perceived safety, and
practices (4)

Learning to drive Incentives to acquire licence (28) Independence (15)

Family duties/freedom from family
Q)

Convenience (5)

Better than alternative (e.g. active or
public transport) (4)

Responsibility (CV) (4)

Adult-like behaviour (2)

The ‘cool factor’ (1)

Disincentives to acquire licence (8)
Role of family, parents and social groups (9)

Information Activities using Internet (25)
communication

Importance of Internet (14)
technologies

Talking with friends (7)

Virtual versus physical meeting (17) Value of internet communication (12)
In person or online (7)
Differences in conversation types (6)
Oral versus text (6)
Privacy (6)
Hard conversations (5)
Mixed interpretations (5)

2.2% of surveyed adolescents reported no intention to learn to drive (Table 4). Over half
of adolescents aged 16 years and older held at least a learner’s licence and most got their
driver’s licence within 2 years of being legally able to do so. These data are contrary to
recent reports of declining licencing amongst the millennial generation in industrialised
countries including the UK and Australia (Delbosc and Currie 2013), particularly given
the ‘urban’ environment, with urban youth (broadly conceived) often viewed as the van-
guard of changing youth mobility practices. It should be noted here that the participants of
this research are younger than those traditionally included in studies of millennials travel
behaviour, and this could explain the different preferences, as this cohort could be part of a
younger generation.

Half of surveyed adolescents perceived driving a car as very important (30.1%) or essen-
tial (21.2%) and over 40% perceived owning a car as ‘very important’ (27.6%) or essen-
tial (14.0%) (Table 6). A greater proportion of boys, adolescents living in less deprived
neighbourhoods and those with restricted or full driving licence reported driving a car and
owning a car as ‘very important’ or ‘essential’ compared to their counterparts (Table 6).
In addition, adolescents living in households with two or more vehicles perceived greater
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Table 5 Summary of multivariate correlates of importance attached to driving a car

B SE Wald pvalue  95% CI
Sociodemographic characteristics
Gender (ref ‘female’) 0.20 0.13 241 0.121  —-0.05 44
Neighbourhood deprivation score (ref ‘most deprived’)
Least deprived 042 024 3.04 0.081 —0.05 .89
Second least deprived 035 0.25 1.97 0.160 —-0.14 .85
Middle 021 025 0.67 0415 -0.28 .70
Second most deprived 040 0.26 242 0.120 -0.11 91
Number of vehicles at home 0.27  0.13 4.56 0.033 0.02 0.52
Travel behaviours
Driving a car as main transport mode 049 0.16 9.46 0.002 0.18 0.80
Driven by others as main transport mode 023 0.12 4.06 0.044 0.01 0.46
Walking as main transport mode -0.26 0.10 7.12 0.008 -046 -0.07
Taxi as main transport mode 0.03 0.12 0.06 0.805 —0.21 0.27
Attitudes, norms, and perceived behavioural control
Friends think I should learn to drive 0.13  0.06 5.52 0.019 0.02 0.24
Parents/guardians think I should learn to drive 0.02  0.06 0.08 0.778  —0.09 0.13
Personal control over learning to drive 0.01  0.04 0.08 0.779  -0.07 0.09
Most people who are similar learn to drive 0.09 0.09 1.03 0311  —-0.08 0.25
I am nervous about driving/learning to drive -031 0.07 220 <0.001 -044 -0.18
Need license when I leave secondary school 0.10  0.09 1.26 0.261 —0.08 0.28
Need driving license to visit friends 029 0.07 153 <0.001 0.14 0.43
I can go wherever I want to go (freedom) 0.25  0.09 8.16 0.004 0.08 0.43
Driving makes people more independent 029 0.10 9.00 0.003 0.10 0.48
Cars are bad for the environment -0.15  0.07 4.01 0045 -029 -0.01
One or both of my parents drive frequently -0.06 0.10 0.38 0.539 -0.25 0.12
My parents enjoy driving 027 0.09 8.09 0.004 0.08 0.45
Intentions

Intention to get a driving licence (ref ‘does not want to get a license’)
Already has license 1.09  0.57 3.71 0.054 -0.02 2.20
Wants to get license 1.30 0.51 6.42 0.011 0.30 2.31
Socialisation, information and communication technology, and travel substitution

Owning a portable technology (ref ‘no’)

Yes 0.04 023 0.02 0.877 —041 8.48
Has access but owned by someone else -0.02 035 0.00 0951 -0.70 0.66
Time spent with friends after school 0.02  0.05 0.27 0.601  —0.07 0.11
Time spent out with friends in evenings 0.01 0.04 0.13 0.720 —0.06 0.09

p values < 0.05 are written in bold to indicated statistical significance
Pseudo R? statistics: Cox and Snell 0.269, Nagelkerke 0.289, McFadden 0.116

importance of car ownership (very important: 29.4%; essential: 15.4%) that those with only
1 car (very important: 23.6%; essential: 11.3%) or no cars in a household (very important:
19.6%; essential: 4.3%) (p<0.001). Adolescents living in households with two or more
vehicles also lived in environments with a greater peer and parental support for learning to
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drive, more frequently reported parents driving and enjoying to drive and perceived driving
and having driving licence to be more important compared to adolescents living in house-
holds with one or no vehicles (data not presented).

The main motivations for getting a driving licence were driving being perceived as
convenient (44.4% of current licence holders; 54.9% of adolescents intending to get the
licence), parental encouragement to learn to drive (24.9% of current licence holders; 20.8%
adolescents intending to get the licence) and to a lesser extent adolescents’ perception that
they were expected to learn to drive (11.2% of current licence holders; 8.8% adolescents
intending to get the licence). Among few adolescents who were not intending to get their
driving licence, the main motivations were perceptions that they did not need a driving
licence (34.6%), environmental impact of driving (“driving is bad for the environment”,
19.2%) and to a lesser extent being too busy to learn to drive (11.5%).

Intention to get a driving license was related to perceived importance of driving a car in
the multivariate ordinal logistic regression model (Table 5). Adolescents wanting to get a
driving licence were more likely to attach importance to driving than those not wanting to
get a licence (p=0.011).

Travel behaviours

Overall, most adolescents were driven by others (68.1%) or walked (33.1%) for transport
(Table 7). Among driving age adolescents (16 years and above), 24.6% reported driving a
car as their main mode of transport. Overall, 42.8% of driving age adolescents with a driv-
ing licence reported driving regularly and 56% of adolescents who intended to get their
driving licence in future estimated they would drive regularly. Compared to adolescents
under driving age, a smaller proportion of driving age adolescents were driven by others
(61.5% versus 72.0%; p=0.001) and cycled for their general mobility (1.8% versus 3.6%;
p<0.001) with no significant difference between the groups for other transport modes.

Being driven by others (48.9%) and driving a car (27.7%) were the most commonly
reported preferred transport modes among surveyed adolescents followed by walking
(14.4%), cycling (3.9%), public transport — bus (2.9%) and other modes (2.1%; skateboard-
ing, scootering or taxi) (Table 6). Among driving age adolescents, driving a car was most
commonly reported preferred transport mode (44.6%) followed by being driven by oth-
ers (33.3%). Among adolescents under driving age, being driven by others was most com-
monly reported preferred transport mode (58.0%) followed by driving a car (17.9%), which
could be related due to their inability to gain their learners permit.”

Driving a car and being driven by others as main modes of transport emerged as signifi-
cant correlates of perceived importance of driving a car in the multivariate ordinal logistic
regression model (Table 5). Adolescents who drove a car and who were driven by others
more often were more likely to attach importance to driving a car than adolescents who
use these modes of transport less often (p=0.002 and p=0.044, respectively). Conversely,
adolescents who walked as main mode of transport were less likely to perceive driving a
car as important than those using less frequently this transport mode (p =0.008).

The qualitative focus groups presented a more nuanced picture of preferred mobility,
particularly as it related to transport to school. Many students who self-identified as liv-
ing “too far” from school to use active modes, articulated a desire to use active transport.

2 The learners permit represents the first stage of the graduated driver’s licence.
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Table 7 Travel behaviour, preferences, attitudes and norms

Survey item

Total sample

n=1192

Current modes of travel (used “all of the time” or “most of the time”) (%)

Driven by others 68.1

Driving a car 9.1

Walking 33.1

Cycling 2.9

Public transport—bus 15.0

Other® 6.6
Preferred mode of travel (%)

Driven by others 48.9

Driving a car 27.7

Walking 14.4

Cycling 3.9

Public transport—bus 2.9

Other® 2.1
Learning to drive (%) (n=1145)

My friends think I should learn to drive 74.8

My parents or guardians think I should learn to drive 80.8

I have complete personal control over whether or not I learn to drive 81.1

Most people who are similar to me learn to drive 79.3

I am nervous about driving/learning to drive 51.1
Attitudes towards driving (%) (n=1145)

I will need a driving license when I leave secondary school 84.3

I need my driving license to visit my friends 54.0

When I can drive, I can go wherever I want to go 80.7

Being able to drive makes people more independent 85.8

I like being driven around by other people 67.6
Environmental concerns (%) (n=1145)

My transport mode choice can have an impact on the environment 69.2

Cars are bad for the environment 74.4
Parental influence (%) (n=1145)

One or both of my parents/guardians drive frequently 90.0

My parents/guardians enjoy driving 80.9
Availability of other transport options (%) (n=1145)

I am able to use public transport to get where I need to go 64.5

T am able to use active transport (such as walking or cycling) to get where I need to go. 65.9

#Other modes of transport combined data for skateboarding, scootering and taxi

Adolescents also discussed positive attributes of active transport modes, which include

being outside/fresh air, financial cost, environmental awareness, and enjoyment.

Interviewer: Why do you think that [walking & cycling are] the ideal?

Participant B: Because you get to feel the warm air, and it’s fun walking or biking.

Participant C: I just like biking. You feel good afterwards; it’s nice to be out.
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Participant D: Walking [is best] because it will cost less money and it would save the
environment.
[Focus Group #06]

The social dimensions of different transport modes were also uncovered through the focus
group discussions, with the opportunities for socialising when using public transport
modes in particular noted, which may suggest that there are diverse factors contributing to
modal choice, which need to be better understood in policy interventions to decrease car-
dependence, or increase the uptake of active and/or public transport modes.

I would probably still catch the bus because I like being with people and travelling to
school together and then you talk to your mates about what’s happening. It’s just eas-
ier than getting in the car with your mum and dad. [Participant D, Focus Group #07]

Thus, the focus groups present an alternative vision of preferred transport modes and illu-
minate some interest in adopting alternative transport modes. Moreover, they highlight the
family dynamics, and socialisation processes that inform transport decision making, par-
ticularly for transport to school. Other factors that impact upon transport decision mak-
ing and contribute to sustained use of motorised transport modes included weather, topog-
raphy, and perceived safety of the built environment, as suggested previously by Mandic
etal. (2017).

Attitudes, norms, and perceived behavioural control

The survey results provide evidence of strong social norms prioritising motorised mobility,
and in particular, learning to drive. Most adolescents reported that their parents/guardians
and friends thought they should learn to drive (Table 7). There was also relatively strong
evidence of perceived parental role-modelling, with most adolescents stating that their par-
ents drove frequently and enjoyed driving. Most adolescents perceived strong behavioural
control, and only half felt anxious about learning to drive. Most adolescents also perceived
a need for a driving licence after leaving high school and perceived that driving ‘makes
people more independent’. Two thirds of the adolescents perceived that public transport
and active transport were suitable for their mobility needs.

In the multivariate ordinal logistic regression model, perceptions that friends expect
adolescents to learn to drive and considering driving bad for the environment were related
to perceived importance of driving (Table 5). Specifically, adolescents who perceived more
strongly that their friends thought they should learn to drive attach more importance to
driving a car than those who perceived less expectation (p=0.019), while adolescents
thinking more strongly that cars were bad for the environment were less likely to attach
importance to driving than those with more mitigated perceptions about the environmental
impact of cars (p =0.045).

In the multivariate ordinal logistic regression, adolescents were also more likely to
attach importance to driving a car if they perceived that a license is necessary to visit
friends (p <0.001), considered that driving a car affords freedom (p=0.004) and independ-
ence (p=0.003), and perceived that parents enjoyed driving (p =0.004) (Table 5). On the
other hand, adolescents attached less importance to driving a car when they reported being
nervous about driving (p <0.001) (Table 5).

The qualitative focus groups identified a range of motivations to learn to drive. While
most participants intended to learn to drive before leaving school, others articulated a
desire to wait until the completion of tertiary education. The qualitative material uncovers

@ Springer



Transportation (2021) 48:67-93 85

a detailed understanding of behavioural intentions. Seven themes arose as motivation
for learning to drive: (1) Driving is better than relying on active or public transport, (2)
Convenience of motorised mobility, (3) The ‘cool factor’, (4) Family dynamics including
encouragement, helping with chores, (5) Independence, (6) A skills to report on their CV,
and (7) Because it is ‘adult like’ behaviour. The highly mobile and spatially diverse nature
of school activities appear to underpin many of the adolescents’ mobilities. Some of these
themes are evidenced below:

Interviewer: So why do you think you’ll get [your driver’s licence] straight away?
Participant D: Because then you don’t have to rely on transport from your parents or
the bus timetable you can just go out whenever you want.

Participant C: If you want to go out with your friends you don’t have to say, “Well
can you drive me?” You can just drive yourself.

Participant E: It would be more convenient for them as well as us.

Interviewer: For your parents?

Participant E: Yeah, you can just be like, “I’'m going here”. They don’t have to like
run around after you.

Participant B: Take yourself to your own sports games and stuff like that.

Participant K: It can make you more helpful too.

[Focus Group #03]

Independence emerged as a particularly important theme, with adolescents discussing the
constraints of reliance on family members and public transport timetables. The importance
of developing independence in adolescence is well-documented, and this is coupled with
the perceived convenience of having a driver’s licence particularly for more rurally-located
adolescents, for whom alternative modes (active and public transport modes) were unavail-
able, and thus dependence on parents, siblings and friends is magnified.

Socialisation, ICTs and travel substitution

Overall, 57.5% of adolescents owned a mobile phone and 86.7% owned a portable tech-
nology (such as smart phone, tablet and/or iPad) with mobile internet access (Table 8).
On average adolescents had one desktop computer (0.9 +0.9) and two laptop computers at
home (2.0 +1.2) and over half had unlimited access to internet at home (55.6%). Majority
of adolescents perceived it as ‘important’ or ‘essential” to have the internet access (77.5%),
own a mobile phone (70.8%) and own a computer (58.5%). On average adolescents spent
4 h/day on the internet, spent time with friends after school and in the evenings on 2 days/
week and 48.4% communicated with their friends on the phone or computer every day
(Table 8). Overall, one third of adolescents agreed that they see their friends in person less
due to communication on the internet or telephone. No variables in this category emerged
as statistically significant in the multivariate ordinal logistic regression model.

Themes on travel substitution were also examined through the qualitative focus group
sessions, with participants referring to online conversations as ‘less exciting’ and identified
a lack of privacy and misinterpretation of online conversations as factors which differenti-
ate online and face-to-face communications.

Participant D: ...Conversations on the internet [are] often a little less exciting
because generally speaking when you’re having conversations face to face you get
more said in the time. Kind of your brain’s going ahead often it could be ‘oh hang
on’ that’s like if we’re way in advance of where the actual conversation is at. As
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Table 8 Information communication technologies and travel substitution behaviours

Survey item

Total sample

Access to information communication technologies
Owning a mobile phone® (%)
Owning a portable technology (with internet access) (%)
Unlimited internet access at home (%)
Travel substitution behaviours
Time spent on the internet (on phone or on a computer) (hours/day)
Time spent with friends after school (out of 5 days) (n)
Time spent out with friends in evenings (out of 7 days) (n)
Time spent talking with friends on phone or internet (%)
Never
Rarely
1 or 2 days/week
3 or 4 days/week
5 or 6 days/week
Every day

I see my friends less in person because we speak on the internet or phone (% agree)

n=1126

57.5

86.7

55.6
(n=1105)
43+2.6
22+1.6
1.9+1.9

22
8.6
8.5
14.6
17.7
48.4
28.4

“Mobile phone with or without internet access

opposed to in face to face where you can get though a lot more, a lot quicker.

Participant F: People take things the wrong way sometimes, like someone’s trying to
say something but people take it in a different way. It’s not very private as well, like

on Facebook as well unless you block, everyone can go on it.

[Focus Group #02]

Participants spoke of the very different types of conversation, and often more simple dis-
cussions that occur online, and which are then complemented with more complex and in-
depth conversations face to face. This reinforces the need for physical travel in order to

engage in social interactions.

Interviewer: What sort of conversations do you have over the internet? Are they the

same [as face to face]?

Participant B: They’re not the same. “What you doing?”, “Not much”, “You?”, “Not

much”. That’s the conversation.
Participant F: Silly little things.

Participant C: Sometimes it’s nice to talk to people over Facebook instead of face to
face, if it’s something you don’t want to [talk] face to face about. Like maybe like a

rumour or something.

Participant F: I think the term ‘what are you doing?’ is a lot more common on Face-
book like than when you see someone because like if I went up to someone and said

it...

Participant B: Well if you’re with someone you can see what they’re doing!

[Focus Group #03]

@ Springer



Transportation (2021) 48:67-93 87

These findings suggest that ICT and social-media communications are unlikely to be reduc-
ing the need for corporeal mobilities amongst millennials, as they are used in different
ways, offering an alternative type of communication, but not replacing corporeal mobility
and the desire to meet in person. Thus, the focus group material suggests that a substitution
effect is unlikely and may not have an impact on preferences for motorised mobility and
independent (motorised) travel.

Discussion and implications

From the quantitative and qualitative material gathered with millennials in Dunedin, New
Zealand, we find evidence of continued aspirations for car-based transport among this
cohort. Our quantitative data indicate a preference for private car travel above all other
modes of transport and a desire for and intention to learn to drive. Consistent with the role
of intentions in the transport behaviour literature (Jiang et al. 2017; Hoffmann et al. 2017),
intention to drive a car was the factor showing the strongest association with the impor-
tance millennials attach to diving a car in the multivariate regression analysis. Driving a
car, however, was not perceived to be essential, but of medium importance. This could
suggest that while learning to drive is an aspiration for young people, it may also be a nor-
malised expectation in the transition from childhood to adulthood, as previously reported
(Hopkins 2016), and socialised in such a way that it is consistent with existing socio-cul-
tural norms. Owning a mobile phone and having internet access were, on the other hand,
perceived to be of more crucial importance. Yet this was not reflected in travel substitution
behaviours, thus methods and modes of communication are diversifying, but automobility
endures.

From our analyses we see that socialisation is indeed an important factor, which contrib-
utes positively to adolescents attaching importance to driving a car (Haustein et al. 2009;
Klockner and Matthies 2012). For instance, driving and being driven as the ‘usual’ mode
of transport (for general travel), high numbers of vehicles at home, and peer-expectations
of learning to drive are all associated with positive perceptions of car-based travel. Con-
versely, walking as current dominant transport mode, nervousness about learning to drive
and perceptions that cars are bad for the environment all contribute negatively to percep-
tions about importance of driving. As travel patterns from adolescence may continue into
adulthood (Falconer et al. 2015) the importance of the adolescence period for the estab-
lishment of lifelong travel patterns, practices and norms is clear. From these findings, it is
evident that an adolescent’s current travel mode may have an important relationship with
their future transport aspirations. In other words, adolescents may be socialised into car-
centric mobility futures through practices, discourse, norms and values, which they may
then reproduce (and share) through the life course. Changing everyday practices is thereby
important to achieve long-term, systemic transitions away from high-carbon and unsustain-
able modes (e.g. private car travel).

The provision of public transport and active transport infrastructure in Dunedin, and
home location are features over which adolescents are not likely to have agency, yet these
factors are important for modal choice, and may perpetuate the dominance of automobility
if, for instance, public transport is not available, or perceived to be unsafe, impractical or
expensive, or affordable housing is not serviced by active and public transport networks. In
particular, urban planning practice that prioritises sprawled development increases the need

@ Springer



88 Transportation (2021) 48:67-93

for motorised transport and decreases uptake of active modes (Ewing and Carvero 2010).
This approach has dominated New Zealand’s cities, with deeply embedded cultural aspira-
tions for a ‘quarter-acre paradise’ (Preval et al. 2010), with such discourses and material
realities contributing to vehicle ownership and use.

Our findings reflect high car ownership (OECD 2013, 2015), and shows the importance
of internet and mobile phones for adolescents. However, contrary to some assumptions on
travel substitution, the quantitative and qualitative material show the importance of cor-
poreal mobility and face-to-face communication. Thus, practices and norms that promote
independence and flexibility, perpetuate, and support the continuation of private car-based
transport. Norms and aspirations relating to learning to drive exposed through this research
align in many ways with the more nuanced findings previously reported in young adults in
New Zealand (Hopkins 2016, 2017). Travel substitution through the use of mobile tech-
nologies (Lyons 2009) has been suggested as a feature of adolescents’ mobility practices
that are unique for the millennial generation due to arguably ubiquitous use of social media
sites (Gossling 2016). Nevertheless, our research suggests that a substitution effect may be
less pronounced than often reported; further research is needed to assess the generalisabil-
ity of this finding.

The findings point to strong subjective norms prioritising private car-based transport
and learning to drive as a mobility-based competency for adolescents. The survey partici-
pants reported family members as important motivators for learning to drive behaviours
and attitudes. Previous research has shown that parents are ‘critical gatekeepers’ in the
mobility decisions for children and adolescents (Kerr et al. 2006; Lorenc et al. 2008), par-
ticularly relating to active transport to school decisions (Hopkins and Mandic 2017; Huer-
tas Delgado et al. 2017; Aibar et al. 2018), and learn to drive behaviours (Hopkins 2016).
As such, mobility practices of adolescents need to be understood in the context of fam-
ily pressures, relationships and interactions. Only by understanding the individual mobili-
ties of adolescents nested in the context of their caregivers, siblings, friends and social
networks can strategies and interventions to reduce car-fixation and car-dependence be
designed. Thus, understanding the relational mobilities of adolescents and their specific
geographic and social contexts is crucial.

Just 2.2% of adolescents reported no intention to learn to drive. A lack of perceived
need for a driving licence was the dominant reason for this stated intention, followed by
environmental concerns. The survey found relatively strong evidence of adolescents’
awareness of the environmental impacts of motorised transport, with nearly three quar-
ters of the total sample agreeing that ‘cars are bad for the environment’, and such percep-
tions contributed negatively to attaching importance to driving a vehicle in the multivariate
model. There was also a strong perception of personal behavioural impact on the environ-
ment, with nearly 70% of the whole sample agreeing that their mode choice could impact
upon the environment, although this perception did not reach statistical significance in the
multivariate model. Thus, in addition, to considering the relational contexts of adolescents’
mobilities, using appropriate environmental education strategies may be another promis-
ing way to address car-fixation and car-dependence. However, the dominant preference for
motorised transport indicates that these perceptions are weaker than motivations to engage
in automobility.

If, as this research shows, adolescents have continued aspirations for private car-based
transport, greater efforts must be made to improve the availability and quality of alternative
transport modes (i.e. active transport and public transport), as well as actions to challenge
pervasive socialisation processes and current (unsustainable) travel behaviour patterns. The
research presented in this paper suggests that, as previously argued by Schwanen (2016),
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automobility may be resilient to external pressures, insomuch as the system adapts to
changing socio-economic and socio-cultural contexts. The deeply embedded nature of
automobility reinforces the hegemony of motorised transport, and particularly the private
car, and the growth of associated externalities including environmental degradation, and
negative impacts on health and well-being.

Although the survey sample included a representative sample of adolescents from in
one New Zealand city, our findings may not be generalisable to other geographical settings
including rural areas and more deprived areas of New Zealand with higher proportion of
Maori and Pacific adolescents or internationally. Given that only 2.2% of the total sample
(27 adolescents) reported no intention to get a driving license, this variable, despite its rel-
evance to the literature, was not deemed appropriate for use as outcome variables in a mul-
tivariate model. However, the findings do point to some trends in mobility practices, norms
and material culture that may be identified in other geographic contexts. Future studies
could replicate this research in other geographical settings to identify similarities and dif-
ferences in adolescents’ aspirations for private car-based transport.

Conclusions

The findings presented in this paper suggest that in some places, driving and private vehicle
ownership as manifestations of automobility may have the ‘capacity to endure’ (Schwanen
2016). The research exposes the desire to learn to drive and aspirations for car-based trans-
port for adolescents. While owning, and driving a car were not perceived to be essential,
traditional mobility norms and practices that prioritise motorised transport are evident,
with socialisation of mobility norms and current travel mode patterns arising as impor-
tant factors regarding the importance adolescents attach to driving. Our findings suggest
that ICT and social-media communications are unlikely to be reducing the need for cor-
poreal mobilities, and thus may not have an impact on adolescents’ preferences for motor-
ised mobility. Thus, as suggested in previous research, norms and aspirations for motor-
ised transport are being replicated by many young people. In order to transition away from
high-carbon transport modes, more concerted attention needs to be paid to the everyday
mobility practices of children and adolescents, as well as the underlying norms, values,
aspirations, and socialisation processes (including family dynamics) that are locking-in
and replicating unsustainable transport behaviours and mobility practices, which may con-
tinue across the life course.
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