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Abstract

Commuting is a routine part of everyday working life for millions around
the world. Repeated and obligatory parts of the day are often overlooked,
viewed as vacuous tasks, void of any intrinsic value and with no impact on
well-being. On the contrary, these seemingly menial parts of the day have
the ability to act both as a daily stressor or as a therapeutic respite from life.
Unraveling the complex relationship that individuals have with their commute,
and the subjective well-being effects of commuting, is key to understanding
how to direct the commuting experience towards the latter.

The research presented in this thesis was undertaken in this vein. Shedding
light on areas largely unexplored in the literature and on the impact of emerging
trends or phenomena on commuting. Commuting was found to be amongst the
least enjoyable activities in the day; however, active commuting is significantly
more enjoyable than passive commuting. Commuting has little impact on the
enjoyment of other daily activities. A new subjective measure of commute time,
the Actual-Acceptable Ratio (AAR), is introduced for inclusion in studies on
commute well-being. Attitudes regarding the commute during the pandemic
did not differ significantly to those expressed pre-COVID. Increases in working
hours spent working from home were found to be positively correlated to
an individual’s desire to work from home in the future. Thematic analysis
further unveiled the complex, and often contradictory, nature of an individual’s
relationship with their commute.

This thesis looks to spark discussion and inspire further work in areas yet to
be comprehensively understood. Whilst the limitations of the studies prevent
the findings from informing policy in their current form, they lay foundations

that may be built upon by others and highlight the potential for insight.
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Chapter 1

Introduction

Whatever creates or increases happiness or some part of
happiness, we ought to do; whatever destroys or hampers

happiness, or gives rise to its opposite, we ought not to do

Rhetoric, Aristotle

Happiness. Contentment. The Good Life. Humans have long strived for
optimisation of the lived experience, with personal happiness often viewed as
the ultimate goal [55]. A goal to be achieved in all aspects of an individual’s
life.

Commuting is part of daily life for the majority of the British workforce.
The latest census data reported that over eighty percent of workers in the UK
regularly commute to work. This equated to 21.5 million people in 2011, a 5.8%
increase on the 20.3 million reported in the 2001 census [51]. Both the distance
and duration travelled are also increasing, with the average one-way commute
at just under ten miles long and lasting over thirty minutes in 2014, compared
to roughly eight miles and 24 minutes in 1988 [155]. In 2015, the Trades Union
Congress reported that 3.7 million people commute for over two hours each
day, an increase of almost a third since 2010 [152]. Thus, commuting is an
increasingly prevalent part of daily life for the working population in the UK;
it forms a significant portion of the day for millions of people.

Commuting can be considered to be a daily stressor, a routine challenge of
day-to-day living that is minor but occurs frequently [119]. Compared to major
life events and crises, daily stressors have a more immediate, same-day effect
on well-being, causing short-term spikes in arousal or psychological distress
[6] [7]. Recurrence of these daily stressors may also cause an accumulation of
frustrations and persistent overloads, leading to more serious stress reactions,
such as depression or anxiety [163]. Thus, daily stressors exacerbate existing
health conditions, give rise to new physical health symptoms, and the on-

going physiological changes may result in biological wear-and-tear increasing



susceptibility to illness later in life [16]. In his book, Stress and Emotion: A
New Synthesis, Lazarus posits that daily stressors are even more important
factors in negative health outcomes than major life events [85]. Seemingly
innocuous activities, such as commuting, could potentially have significant
impacts on health, both physically and mentally.

Numerous studies have investigated the specific health impacts of the
commute to work. In 2020, Norgate and colleagues carried out a systematic
review of the extent to which commuting using public transport affects health;
they reported links to absenteeism, mental health risk, reduction in sleep quality,
commuting stress, mood, motivation, and musculoskeletal and gastrointestinal
complaints [106]. Conversely, commuting has been found to be therapeutic [64]
and valued as both transition time - preparing for the anticipated demands at
the destination - and time out - escape from obligations - as well as creation of
time for engagement with other activities, such as reading [75]. Focusing on
happiness and subjective well-being, a study conducted in Sweden showed that
satisfaction with the work commute contributes to overall happiness [114].

The activity of commuting to work has both the potential to act as a daily
stressor with significant adverse health impacts and as a means for enhancing
an individual’s overall happiness. In order to ensure the latter occurs, it is
important to understand the role that commuting plays in peoples lives, what
value it intrinsically holds and how different aspects of the journey affect
the commuting experience. The research presented in this thesis explores
commuting behaviours and attitudes towards commuting, with a view to
informing efforts to optimise the commuting experience and, by extension, the

attainment of personal happiness.

1.1 Research Questions and Contributions

The overall aim of this thesis was to explore commuting behaviours and
attitudes. This was achieved by conducting a series of studies, each focused on
a different aspect of the commuting experience.

In the context of the research presented in this thesis, commuting behaviours
refers to the manner in which individuals commute, such as the frequency,
duration and mode of the commute. Commuting attitudes encompasses the
internal thought processes and beliefs of an individual, accounting for their
perceptions, preferences and judgements.

The specific research questions addressed in this thesis are detailed below,
with an overview of the studies carried out to address them and the key

contributions.



RQ1: How does commuting compare with, and impact on, the en-

joyment of other daily activities?

Research has shown that commuting, in comparison to other daily activities,
is ranked amongst the least positive in affect, if not the worst, and ranks
highly for negative affect [78] [158] [147] [15]. None of the existing studies were
conducted on a representative sample of the UK population.

The effect of commuting on the experienced well-being of other daily

activities had not previously been explored.

Contributions to RQ1: Chapter 3 presents a study that compares (1)
experienced well-being, in terms of enjoyment, across a range of daily activities,
including commuting, using data that is representative of the UK population,
and (2) experienced well-being, in terms of enjoyment, for a range of daily
activities between workdays on which commuting is undertaken and workdays
on which participants did not commute. The study was conducted using
the UK Time Use Survey (UKTUS) data from 2014-15, which differentiated
between 276 different activities and contained 101,505 participant ratings for
enjoyment of activities carried out during their day.

Using a series of multilevel analyses, commuting using passive modes
of transport was found to be the least enjoyable daily activity in the UK.
Commuting using active modes, namely walking and cycling, was found to be
enjoyed significantly more than passive commuting.

Commuting was found to have little impact on the enjoyment of other daily
activities.

Further details on the study are provided in Chapter 3. The study has been
published in the journal Travel Behaviour and Society [4] and was presented
at the 16'" Annual Conference of the International Society For Quality-Of-Life
Studies (ISQOLS) in June 2018 in Hong Kong.

RQ2: What is the relationship between commute duration and com-

mute well-being?

It is well established that trip duration is one of the main characteristics of the
commute that impacts on commute well-being [147] [137] [148] [88] [60]. Only a
couple of studies, however, had broadened this to include subjective evaluations
of commute time, accounting for dissonance between actual commute time and
ideal commute time [162] [72]. The significance of the relation between actual
commute time and other subjective evaluations of commute time, such as what
an individual deems to be an acceptable commute time, had not previously

been explored.

Contributions to RQ2: Chapter 4 details a study exploring the relation



between commute duration and commute well-being using a range of nuanced
commute time measures: actual commute time, ideal commute time, and
acceptable commute time. Survey responses obtained from 194 car commuters
were assessed using multiple regression.

The relation between actual and acceptable commute times was found to be
positively correlated to commute well-being for both the commutes to work and
from work, and to mediate the effect of actual duration on commute well-being.
The relation between actual and ideal commute times was not found to be
significantly correlated with commute well-being for either journey.

The study highlighted the importance of including measures of subjective
commute duration in studies looking at commute well-being. It also demon-
strated the significance of the form of these relational variables, proposing ratios
to be a more accurate representation than the currently adopted differences
approach. It was the first study to explore how the relation between accept-
able commute duration and actual commute duration correlates to commute
well-being.

Further details on the study are provided in Chapter 4.

RQ3: Will the commute still play a role in peoples’ lives as techno-
logical advancements make working remotely an increasingly viable

option?

Commuting has been shown to be valued as both a means of separating the
domains of work and personal life and as time to transition between the
home and work roles [96] [73]. As technology advances and takes a more
prominent role in individual’s lives, working from home outside of working
hours - for example, checking work emails - becomes a more common practice.
Understanding how the potential for changing work behaviours interplays with
the role of the commute in peoples’ lives will shed some light on what the work

landscape of the future may look like.

Contributions to RQ3: Chapter 5 presents a study that investigates how
the divide between an individual’s personal life and work life (both objective
divide and perceived divide) correlates to their attitudes towards commuting.
The attitudes included in the study are: value placed on the activity of
commuting, desire to teleport, alignment with the idea that the commute is a
device for separating the different life domains, and agreement with the notion
that the commute enables them to get into the right mindset for work or home.
Survey responses obtained from 194 car commuters were assessed using a series
of multiple regression models.

The findings of this study suggest that despite technological advancements

leading to an increased blurring of the objective divide between work and home,



neither this nor the perceived divide are correlated to an individual’s judgment
on the role that the commute plays in their life or their assessment of the value
or desirability of their commute.

Further details on the study are provided in Chapter 5.

RQ4: How do significant changes in commuting behaviours affect

attitudes towards commuting?

The COVID-19 pandemic imposed working from home practices on many UK
residents. This unique scenario allowed us to explore how experiencing working
life without the usual commute alters perspectives of those who may never
have opted into a working from home scheme. The retrospective value of the
commute may be different to previous valuations now that it no longer features
(or features less frequently) in peoples’ lives; some may not have realised the
importance of their commute to them until they experienced balancing work

and their personal life without it.

Contributions to RQ4: Chapter 6 presents a study that looks at the
impact of COVID-19 on attitudes towards working from home and commuting
to/ from work. The study utilised primary data collected for an earlier
study prior to the outbreak of the coronavirus in the UK and widespread
implementation of working from home. A follow-up study was distributed to
the same participants - UK-based individuals that commute to/ from work by
car - and responses were compared to those previously provided. Participants
were asked a series of questions on attitudes towards commuting, including the
value they place on it and the role it plays in their day. Survey responses from
138 individuals were assessed using multiple regression models.

Increases in working hours spent working from home were found to be
positively correlated to an individual’s desire to work from home in the future.
With regards to the comparative variables, individual’s attitudes towards
commuting were not found to have altered significantly despite pandemic-
related changes to their commute and work behaviours. Thematic analysis
highlighted the nuanced and complex nature of attitudes towards commuting,
with individuals often simultaneously expressing positive evaluations of their
previous commute and a lack of desire to return to it.

Further details on the study are provided in Chapter 6.



Chapter 2
Background

Subjective Well-Being (SWB) is complex and multi-faceted, this chapter begins
by exploring the different dimensions of the construct, and detailing the two
measures adopted in the studies presented in this thesis. The numerous factors
that affect SWB during the commute are then discussed. The chapter concludes
by outlining the various ways in which the commute has been shown to hold

inherent value for the individual.

2.1 Subjective Well-Being

Subjective Well-Being refers to how people experience and evaluate their lives
and specific domains and activities in their lives [26]. The various components
that comprise this construct are outlined in this section, as well as the measures

of SWB utilised in the research presented within this thesis.

2.1.1 Defining Subjective Well-Being

There are at least three conceptual approaches to evaluating subjective well-
being which are commonly used: evaluative well-being, experienced well-being,
and eudaimonic well-being [153]. Evaluations of SWB can be viewed to exist
on a temporal spectrum, with real-time assessments on one end and overall
evaluations on the other. Whilst the three concepts within SWB are distinct,

some overlap on the temporal continuum does exist [26].

Evaluative Well-Being

Evaluative well-being, also referred to as life satisfaction or life evaluation,
refers to individual’s perceptions regarding the quality and goodness of their life
and their overall satisfaction with their life [143]. It also includes evaluations
of specific aspects of an individual’s life, such as their relationships, health or
work [42].



Evaluative well-being is based on the standards of the individual to determ-
ine what constitutes the good life. Subjective evaluations of well-being can be
traced back several millennia, with Marcus Aurelius writing that “no man is
happy who does not think himself so” [40]. Shin and Johnson [134] defined this
form of well-being as “a global assessment of a person’s quality of life according
to his own chosen criteria” (p.478).

With regards to the temporal spectrum, evaluative well-being features on

the end where judgments are based on long reference periods [26].

Experienced Well-Being

Experienced well-being relates to individual’s emotional states. It also includes
effects associated with sensations, such as pain or arousal. Other factors that
are closely related to emotional states, or assessments of those states, would also
fall under experienced well-being (e.g. feelings of purpose or pointlessness) [26].
It encompasses both negative emotions/ affect, such as worry and stress, as
well as positive emotions/ affect, such as pleasure and enjoyment. Experienced
well-being is more concerned with how individuals experience their lives rather
then how they assess them more generally [63].

Hedonic well-being is a term often used interchangeably with experienced
well-being. There is, however, a clear distinction between them. Hedonic
well-being specifically focuses on moment-to-moment emotional states, whereas
experienced well-being is a more broad concept that extends to also include
sensations and other factors beyond emotions, such as pain or arousal. The two
concepts are closely related, especially as the additional aspects of experienced
well-being often directly impact the individual’s emotional state [26].

With regards to the temporal spectrum, on the opposing end of evalu-
ative well-being is the point-in-time reference period that is purely hedonic.
Experienced well-being ranges from these momentary assessments of affect
to global-day assessments or day reconstructions at the longer end. As the
reference period lengthens, measures of experienced well-being take on more

characteristics of evaluative well-being [26].

Eudaimonic Well-Being

FEudaimonic well-being is concerned with an individual’s perceptions of mean-
ingfulness and whether they feel that they have attained self-realisation, are
fully functioning and have a sense of purpose [153]. The concept of eudai-
monic well-being derives from Aristotle’s assertion that the highest of all goods
achievable by human action was eudaimonia, growth towards realisation of
one’s true and best nature [127]. It embodies two Greek imperatives, to “know

thyself” and to “become what you are” [129].



Whilst evaluative and experienced well-being are well researched and estab-
lished dimensions of SWB, eudaimonic well-being is not as widely recognised
and is often omitted [80] [79].

With regards to the temporal spectrum, eudaimonic sentiments can be
relevant to both point-in-time experienced well-being (e.g. the worthwhileness
of a specific activity) as well as the much longer temporal reference periods
of evaluative well-being (such as the role of purpose in judgements of overall
satisfaction with life) [26].

Components of Subjective Well-Being

SWB comprises of three facets: positive affect, negative affect and cognitive
evaluations [39]. Positive affect and negative affect relate to experienced
well-being, whilst cognitive evaluations assess the evaluative aspect of SWB
[132].

2.1.2 Measuring Subjective Well-Being

Several well-established psychometric instruments for measuring SWB exist,
these include: the Positive and Negative Affect Schedule (PANAS) [156], the
Swedish Core Affect Scale (SCAS) [154], the Scale of Positive and Negative
Experience (SPANE) [38], the Satisfaction with Life Scale (SWLS) [37], and
the Personal Well-Being Index (PWI) [28].

The development and composition of the two SWB measures used in the

studies presented in this thesis are detailed in this section.

Commute Well-Being

Studies exploring the relationship between specific aspects of the commute
and commute well-being primarily adopt a variation of the widely accepted
travel-specific subjective well-being measure, the Satisfaction with Travel Scale
(STS).

The first iteration of the STS was a five-item self-report scale developed
by Jakobsson Bergstad and colleagues in 2011 [12]; the scale comprised of
one affective and four cognitive evaluation items. This scale was effective in
investigating the relationships between general SWB and domain specific well-
being in the context of activities and travel. As it predominantly consisted of
cognitive items, however, it was limited in measuring the affective components
of travel. Thus, Ettema and colleagues [43] adapted this version of STS, also
in 2011, extending it to more comprehensively capture the affective dimension
of SWB.

Ettema and colleagues [43] developed their nine-item self-report STS to

include both affective and cognitive components related to daily travel. The



first part of the scale - affective component - derives from the SCAS [154].
Under this framework, emotions or moods are represented on two dimensions.
The first dimension, valence, ranges from pleasure to displeasure or positive to
negative. The second dimension, arousal, ranges from activation to deactivation.
Feeling excited or enthusiastic would be positive activation, while feeling relaxed
or serene would be positive deactivation [120]. STS comprises of six affective
scales, three which distinguish between positive deactivation (e.g. relaxed) and
negative activation (e.g. time pressed), and three which distinguish between
positive activation (e.g. alert) and negative deactivation (e.g. tired).

The second component of the STS measures overall cognitive evaluations
regarding travel. This element consists of three scales referring to general
quality and efficiency of the transport service. Thus, STS comprises of three
scales: positive deactivation — negative activation, positive activation — negative
deactiviation, and cognitive evaluation. Earlier versions of STS were measured
on nine-point scales, however, recent adaptations favour a seven-point scale (-3
to +3) [137].

Use of this scale was validated by Friman and colleagues in 2013 [56], with
various forms of the STS being utilised in subsequent studies. One such study
shortened the STS to a three-item scale by combining the end-point statements
that define each of the three separate scales which comprise the STS [57].

Based on their tests of the underlying structure and reliability of the STS,
De Vos and colleagues [33] identified two of the nine scales as poorly fitting the
affective dimension, recommending that these be replaced or omitted. They
also found the use of two scales — emotions and cognitive evaluation — to be
a better fit for their data than a three-dimensional STS. Implementing these
recommendations, Smith [139] developed the Commute Well-Being (CWB)
measure, an adaptation of the STS specific to the commute journey. As well
as utilising a two scale structure, Smith also omitted three items, changed the
wording on four items (the items utilised by Ettema et al. [43] and De Vos et
al. [33] were translated into English by the authors) and added an additional
item related to enjoyment. For his recent study on commuters in the United
States, Singleton [137] [138] adopted the STS revisions suggested by Smith
[139] and De Vos et al. [33] and also revised the wording of the items slightly
to better align with opposing ends of core affect and for an American and
English-language context. Thus, the STS scale adapted by Singleton currently
provides the most appropriate measure of travel satisfaction for commute
specific studies carried out in the English language. The questions utilised in

each of these studies are presented in Table 2.1.
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Short Warwick-Edinburgh Mental Well-Being Scale (SWEMWBS)

The two studies presented in this thesis that did not focus on how SWB relates
to commuting did, however, account for the individual’s overall SWB in the
regression models. The Short Warwick-Edinburgh Mental Well-Being Scale
(SWEMWBS) was utilised in these studies.

The Warwick-Edinburgh Mental Well-Being Scale (WEMWBS) was de-
veloped as a tool to evaluate the impact of mental health promoting policies. It
was developed in 2007 by the Universities of Warwick and Edinburgh on behalf
of the Scottish Government, and intended to be a short instrument which
was easily understood, accepted by the public as a measure of mental health,
practical, and inexpensive, to be included in large-scale health surveys [145].
Since 2010, it has been included in the national Health Survey for England
(HSE) [108].

WEMWABS is a comprehensive measure of SWB, including eudaimonic
aspects of SWB as well as affective assessments and cognitive evaluations [126].
By focusing wholly on the positive, the scale is able to support mental health
promotion initiatives and be free of ceiling effects in population samples [151].

WEMWBS comprises of 14 items, with individuals instructed to tick the
box that best describes their experience of each statement over the past two
weeks using a 5-point Likert scale (none of the time, rarely, some of the time,
often, all of the time). All items are scored positively and the Likert scale
represents a score for each item from 1 to 5 respectively. The overall score for
the WEMWABS is calculated by totalling the scores for each item, with equal
weights, giving a minimum score of 14 and maximum score of 70. A higher
WEMWBS score therefore indicates a higher level of mental well-being.

A couple of years after the development of WEMWRBS, a short version of
the scale was created, the Short Warwick-Edinburgh Mental Well-Being Scale
(SWEMWBS) [146]. Seven items were removed from the 14-item WEMWBS
to produce the 7-item SWEMWBS. Scores range from a minimum of 7 and
maximum score of 35 [47].

SWEMWBS presents a more restricted view of mental well-being than
WEMWBS, with the majority of items representing aspects of eudaimonic
well-being, and few covering experienced or evaluative well-being. However,
robust measurement properties combined with brevity make SWEMWBS
preferable to WEMWBS for monitoring mental well-being in populations [146].
In the studies presented in this thesis, SWEMWBS was included as a model
control, representing an individual’s overall mental health and subjective well-
being; therefore, the specific composition of the measure, with regards to the

prominence of affective items, was not of concern.
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2.2 Factors Affecting Commute Well-Being

Various aspects of the commuting experience, as well as individual character-
istics, have been shown to be associated with SWB. This section outlines the

key studies and findings for each of these.

2.2.1 Transport Mode

The transport mode used for the commute has been found to significantly impact
on commute related SWB. This section presents an overview of the literature
that explores this relationship. Associations between different transport modes
and SWB are often made in relation to other modes of transport. Within
the literature, grouping of modes is common, with bus, tram and train often
assessed all together and classified as public transport. Walking and cycling
are also usually grouped together and referred to as either active modes [165]
[95] or slow modes [114] [56].

Most studies agree that commuting using active modes of transport is
correlated to the highest levels of SWB. Those commuting using active modes
score higher on the STS than those commuting (1) using public transport [56]
and (2) by car or public transport [137] [114], are happier with their commutes
compared to (1) bus and car commuters [139] [165] and (2) those commuting
using scooter, car and public transport [84], and enjoy their commute more
than those commuting by car or public transport [137].

A few exceptions have been found, however, with one study conducted
in China reporting that those who walk or cycle to work derive significantly
less sense of happiness than commuters using motor vehicles [166]. They
attribute this finding to a range of possible location-specific reasons including
the imperfect walkways and bicycle lanes in China (where many cities give
priority to motor vehicles), the mixed motorway and pedestrian/ bike lanes
(raising safety concerns), and the country’s particularly high levels of traffic
pollution (posing a health risk).

Assessing walking and cycling separately, a UK based study [59] on affective
appraisals of the commute found cycling to be the most interesting and exciting
means of commuting compared to walking, using a car or using public transport;
walking was found to be the most relaxing. The study also assessed each of
the modes based on the two-dimensional framework for emotions proposed
by Russell [128], the Circumplex Model of Affect, which posits that emotions
derive from valence and arousal, as described in Section 2.1.2. Each of the four
travel modes elicited a different affective response: driving was found to be
relatively unpleasant and arousing, public transport was unpleasant and not
arousing, cycling was pleasant and arousing, and walking was pleasant and not

arousing.
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Commuting by car was found to be associated with higher scores on the
STS than public transport in a study carried out in Sweden [56]. However, a
study comparing car and train commuting in New York found those commuting
by car to experience greater levels of stress and more negative mood [157].
The contrast in findings may be due to differences in the transport networks
between the two geographical locations.

Singleton [137] distinguished between operating modes of transport (i.e.
cycling and driving), that require the individual to consciously navigate the
vehicle, and non-operating modes of transport (i.e. walking, public transport,
and being a car passenger). The study found operating modes to score more
highly on attentiveness and levels of distress and lower on positive deactivation
scores. The paper suggests that whilst attentiveness might typically relate
to positive affect, in a travel context it may be more negative, with those
operating a vehicle and interacting with other road users undergoing a stressful
experience, potentially degrading their well-being. Singleton posits that this
may explain why SWB is often found to be highest for those walking/ cycling
and lower for drivers; walking is both a non-operating and a physically active
mode (a positive), while driving is both an operating and a physically inactive
mode (a negative).

Intervention studies on commuting and well-being predominantly focus on
changes to the mode of transport used. A large-scale UK-based study that
utilised the British Household Panel Survey (BHPS) data found switching
from car to active travel to be associated with improvements in SWB when
compared to maintaining car travel [95]. The BHPS collected data over 18
years; when it came to an end in 2009, participants were invited to partake in
the successor project, Understanding Society [140]. Chatterjee and colleagues
analysed six years of Understanding Society data and found that there are
short-term SWB benefits of switching from driving to active commuting, but
that these effects were not sustained long-term (at 12 and 24 months) [20].
A smaller scale intervention carried out at one UK-based workplace found
that employees who changed their behavior from passive commuting to active
commuting for a few weeks - using electrically assisted bikes (e-bikes) provided
to them for the intervention - reported more positive affect than those who
continued to commute using passive modes [116].

Focusing on promoting public transport, a small scale intervention study
carried out amongst the staff at the Massachusetts Institute of Technology in-
volved providing 74 habitual car commuters with a one-month public transport
pass [2]. They found that immediately after the intervention, the average satis-
faction of those that switched to public transport increased significantly. The
increase was not completely maintained several months after the intervention,

however, commute satisfaction did remain at a higher level than before it began.
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The greatest effect was found to occur with those who were initially dissatisfied
with their commute; even six months after the switch, dissatisfaction with the
commute was found to have been almost eliminated.

A similar intervention [3] carried out in Sweden found that none of the
participants - who had used public transport two or three times during a given
week for the study - completely switched from their usual car commute to public
transport. Some participants did, however, continue to use public transport
occasionally. Schemes designed to shift behaviours from car commuting to a
more sustainable mode of transport found greater success with active modes of
transport. In a study of 547 participants in the Netherlands, 62% of commute
trips were undertaken by car prior to the e-bike intervention; this dropped to
28% after one month and 24% after six months of the intervention [30].

Whilst there are some differences in the findings regarding associations
between different commuting modes and SWB, the principle that commute
mode is an important factor in determining SWB is undisputed in the literature.
Therefore, all of the studies presented in this thesis account for commute mode;
the data is either split into appropriate transport mode groups, such as active
and passive modes, and analysed separately, or the study focuses on individuals

who commute using a single mode.

2.2.2 Commute Time

Associations between commute time and commute well-being have been assessed
in numerous ways. This section begins by providing an overview of studies that
focus on actual commute time, before then discussing the concepts of ideal
commute time and teleporting, and concluding with an exploration of relative

commute times.

Commute Time and SWB

Commute time has largely been shown to be negatively correlated to SWB.
This has been found to be true in studies conducted across varying geographical
locations and utilising a broad range of SWB measures. Some of these studies
are outlined in this section; this is not an exhaustive overview of the extensive
literature, rather it highlights the key findings and nuances in the discussion
regarding the relationship between commute time and SWB.

In Korea, the Seoul Survey Data (SSD) which consisted of 185,100 par-
ticipant responses was found to show negative correlation between commute
time and life satisfaction [76]. A study of 713 commuters in Sweden found
negative correlation between commute time and scores for the STS [114]. A
second study carried out in Sweden, using 520 survey responses, also found

that commute time was negatively correlated to STS scores, however, whilst
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this was found to be true for all three components of the STS for the journey
to work, it was only significant for the cognitive evaluation component for
the commute home from work [44]. Assessing Statistics Canada’s General
Social Survey (Cycle 24), consisting of 3409 participants after filtering to those
in employment and who commute by car, found that longer commute times
were correlated to lower levels of life satisfaction [69]. Similarly, Stutzer and
Frey [148] also found that those with longer commute times report lower life
satisfaction in their study that utilised data from the German Socio-economic
Panel Study (GSOEP).

In China, the 2014 China Labour-Force Dynamics Survey (CLDS 2014),
containing data from 13,261 individuals, was used to show that longer commute
times were correlated to lower levels of happiness [166]. Another study conduc-
ted in China, using the China Family Panel Studies (CFPS) which contained
4117 entries that included commute time data, found longer commute times
to be associated with a decrease in both happiness and life satisfaction [105].
Using the Daily Activity and Travel Survey of Beijing 2012, Mao and colleagues
[94] found longer commute times to be correlated to lower commute satisfaction
for those using motorised vehicles; however, the relationship was insignificant
for those using active modes of transport, this could be due to individuals’
enjoyment of the mode of transport itself [142], with one study finding active
commuters to express a desire to commute for longer [122].

Numerous studies have focused on the United States. One study carried out
using the American Time-Use Survey (ATUS) data, containing 2367 commuting
episodes that met the study’s criteria for inclusion, found longer commutes to
be associated with higher levels of stress, lower levels of happiness and greater
reported sadness [147]. Another study, which also utilised the ATUS data,
found more time spent commuting to relate to higher levels of stress and fatigue
during the commute [62]. A study conducted using the Gallup—Healthways
survey, which consisted of data from 338,172 individuals, tested the relationship
between commute time and two separate measures of SWB: happiness, and a
more comprehensive index that accounted for both cognitive evaluations and
experienced well-being. Both measures of SWB were found to be negatively
correlated to commute time [22].

One United States based study, however, found commute time not to
correlate to SWB. Analysing 3800 commuting episodes from the ATUS dataset,
Morris and Zhou [102] found commute time to not be associated with the
composite affect metric that they created using the six individually recorded
ratings for happiness, sadness, stress, fatigue, pain, and a sense of meaning.
The methods used in this study differed to those that used the same dataset
and found significant associations between commute time and SWB; in the

studies mentioned earlier, the six affect measures were assessed individually
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whereas in this study they were combined to form a single variable. This may
account for the difference in findings.

In the UK, in 2011, Roberts and colleagues [125] used the Understanding
Society data to find commute time to be negatively correlated to psychological
health, using the 12-item General Health Questionnaire (GHQ) score. In 2014,
Feng and Boyle [48] also used the Understanding Society data and GHQ scores
to demonstrate the negative correlation, however, they found this to only hold
true for female commuters. They suggested that this may be due to women
undertaking a greater share of household duties and child care, making them
more sensitive to delays caused by long journeys. A third study to use the
Understanding Society dataset, conducted by Dickerson and colleagues in 2014
[36], did not find commute time to be associated with SWB. They had used
responses to a question regarding life satisfaction as their measure of SWB,
rather than the GHQ, and attributed the disparity in findings to this difference
in methodology. Similarly, in their study using the Understanding Society data
in 2020, Clark and colleagues found commute time to be negatively correlated
to GHQ scores but longer commute times were not associated with lower overall
life satisfaction [23].

Whilst some nuance exists, overall, commute time has been found to be a
significant characteristic of the commuting experience that should be accounted

for when considering SWB.

Ideal Commute Time and Teleporting

Time spent commuting is not viewed as being wholly undesirable by commuters.
Numerous studies that asked commuters to indicate their ideal commute time
found non-zero averages. The first study to introduce the concept of the ideal
commute time and determine what this figure might be was carried out by
Redmond and Mokhtarian in 2001 [124]. They discussed the importance of
distinguishing between an individual’s desired or ideal commute time and the
amount they are willing to commute. The ideal commute time was intended
to represent the individual’s desired commute time without regard to their
existing constraints. The wording of the question was chosen to reduce response
bias: “Some people may value their commute time as a transition between work
and home, while others may feel it is stressful or a waste of time. For you,
what would be the ideal one-way commute time?”

The study assessed survey responses from 1300 individuals within the
San Francisco Bay Area and found the average ideal commute time to be 16
minutes. Only 1.2% of their sample reported an ideal commute time of zero
minutes, with another 0.6% reporting an ideal commute time from one to four

minutes. Redmond and Mokhtarian considered that these findings may affirm
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their concern that participants were disclosing a realistic ideal rather than
an unconstrained ideal. To explore this, they held two focus groups in which
they again asked participants to express their ideal commute time and then
probed those with non-zero responses to elaborate on their preference. Some
of the participants mentioned that they did not realise that zero would be
an acceptable answer, but few indicated that they would change their answer
to zero if given the chance. On the contrary, after hearing some individuals
describe why they provided a non-zero response, some participants who had
originally indicated an ideal commute time of zero requested to change their
answer. This study introduced the concept of the ideal commute time, as well
as some of the main issues with collecting this data; the authors posit that the
conceptual idea of the ideal commute time holds but that care should be taken
to clarify its remit to study participants.

In the same year, Mokhtarian published a second paper - this time with
Saloman [99] - that included the earlier study reporting 16 minutes as the
ideal commute time and extended the discussion. This study introduces the
“teleportation test”, expressed as “if you could snap your fingers or blink your
eyes and instantaneously teleport yourself to the desired destination, would you
do so?” Whilst the test is not included in the survey reported on in the paper,
the authors suggest that it could aid in determining which of the three distinct
elements the individual’s expressed affinity for travel derives from: the activity
at the destination, activities carried out whilst travelling, or the activity of
travelling itself.

The teleportation test was employed by Jain and Lyons in 2008 when
they put it to the six focus groups that comprised their study sample [75].
They reported that the majority of those who had rejected the opportunity of
zero travel time explained that they did so because they valued the transition
time provided by the commute. Similarly to Redmond and Mokhtarian, they
found that some of the participants who had initially espoused the idea of
teleportation reviewed their position, agreeing that the transition time was a
benefit that they too enjoyed.

A study of 832 employees in North Carolina in 2012 reported an average
ideal commute time of 19 minutes [83]. They had asked the survey participants
the open ended question: “How much time would it ideally take to get from
your home to your main place of work (in minutes)?” In 2015, Milakis and
colleagues found the ideal commute time to be 18 minutes on average in their
study conducted in Berkeley, California [98]; this study did not specify the
wording of the survey question. In 2020, survey responses from 833 employees
in Xi’an, China were assessed to find an ideal commute time of 20 minutes
[162]; this study did not specify the wording of the survey question. Humagain

and Singleton [72] reported an ideal commute time of 14 minutes in their survey

17



of 628 commuters in Portland, Oregon, in 2020. They had posed the question:
“Suppose that you could live as close to work (or work as close to home) as
you want to, and use any transportation mode. For example: You could live
where you work and have a 0-min commute. For you, what would be your ideal
one-way commute travel time?” The wording makes it clear that zero is a valid
response to the question.

Ideal commute time, and the teleportation test, provide insights into the
desirability of the commute and where an individual’s expressed affinity for
travel derives from. The literature emphasises the importance of clearly defining
the concept of the ideal commute time, and explicitly instructing participants

not to take into account the feasibility of their preference.

Relative Commute Time

Attitudes regarding commute times have been shown to be related to an
individual’s previous experiences, as well as comparison to others.

A study that assessed survey data collected from 1300 commuting workers
in three San Francisco Bay Area neighbourhoods found that an individual’s
perception of the amount of commute travel they undertake may be influenced
by what proportion of their overall travel it constitutes. In other words, those
who often spend a lot of time travelling long distances will be less sensitive to
the amount of commute travel they experience [115].

In New York City, a study of 56 commuters found that the more unpredict-
able the commute to work by train, the greater the levels of stress experienced
by commuters [46]. Past experiences of the commute informs an individual’s
expectations for the future; when the commute fails to meet these expectations
- is unpredictable - this has been shown to negatively impact their experienced
well-being.

Using the US-based household survey, the Panel Study of Income Dynamics
(PSID), Simonsohn [136] showed that when people move home, the average
commute time that an individual experienced in the city from which they have
moved affects their choice of commute in the new city that they move to.

The idea that an individuals preferences are influenced by their previous
experiences is not novel. Seventeenth century philosopher, John Locke [87],
was one of the first to document the basic logic of the contrast effect; he noted
that lukewarm water can feel cold or hot depending on whether one’s hand has
previously touched hot or cold water. The studies presented above demonstrate
some of the ways in which this effect is observed within the commuting context.

Individuals’ evaluations being made in comparison to others is a well-
established concept in psychology, with Leon Festinger first proposing social

comparison theory in 1954 [49]. Using survey data collected from 594 individuals
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residing across numerous countries (with the majority from the United States),
Abou-Zeid and Ben-Akiva [1] assessed how perceived differences between an
individual’s own commute attributes and those of others affects their compar-
ative happiness and, consequently, their overall commute satisfaction. They
found that people whose commute was shorter than others’ commutes viewed
their situation more favorably (downward comparison) and feel happier or
less stressed. This greater comparative happiness led to increased commute
satisfaction. Based on semi-structured telephone interviews with 24 commuters
in the United States, Wilhoit [159] found that participants framed their com-
mutes relative to other commutes; for example, being grateful that theirs was
shorter than a friends or a previous commute they had experienced.

A study of 3377 commuters in Montreal, Canada, explored the determin-
ants of commute satisfaction [142]. They found that individuals who agreed
more with the statement “my family and I have similar travel habits” were
significantly more satisfied with their commute. In other words, how one’s
family travels can influence an individual’s commute experience. The authors
suggest that this may be due to people rating their satisfaction in relation to
what other people around them do.

Commute time is an important characteristic to consider when evaluating
SWB. Perceptions of this commute time, based on relative appraisals, have

been shown to also warrant consideration.

2.2.3 Other Commuting Characteristics

The relationships between a range of other commute-related factors and SWB
have been explored in the literature. This section provides a brief overview of

some of these.

Activities Whilst Commuting

Productive use of commute time was found to increase CWB in a study of 828
commuters in Portland, Oregon, in the United States [139]. Similarly, another
study conducted in Portland, using 682 survey responses, found the perceived
usefulness of the journey to be positively associated with scores on the STS
and commute affect [137].

Ettema and colleagues [44] discuss how the relationship between activities
carried out during travel and travel satisfaction (measured using the STS)
is not straightforward, based on their study of 520 commuters in Sweden.
Activities may be undertaken not to make the trip more pleasant but to
achieve satisfaction in other life domains at other times, such as working on
the commute home to save time for more enjoyable activities in the evening.

The impact of different activities may also depend on the individual’s mindset.
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For example, talking to other passengers was found to be correlated to only
a higher cognitive evaluation on the trip to work but to higher scores on all
three STS dimensions (cognitive evaluation, positive activation and positive
deactivation) on the way back home; in other words, talking to others did not
make commuters more relaxed or enthusiastic on the way to work, but it did
do so on the way back home. Activities associated with entertainment during
the commute to work (reading, gaming, listening to music), and relaxation
during the commute from work (sleeping, resting, gazing outside or at fellow
travelers), were found to be correlated with lower scores on all three of the
STS dimensions. The authors suggest the most likely explanation to be that
engagement in these activities is an indicator of boredom or stress, which these
activities partially alleviate.

Activities that facilitate multitasking benefits were found to potentially
also simultaneously yield disadvantages in a study using data from a travel
survey of approximately 2500 commuters in Northern California [133]. For
example, using a phone was found to increase the likelihood of having both
hedonic and productive advantages while also increasing the probability of
experiencing cognitive disadvantages. The authors speculate that the negative
effect may stem from a range of different sources including dissatisfaction with
the activities being performed, dissatisfaction with the quality with which they
are being performed, dissatisfaction with the way the time is being used, or
fragmented attention.

Wilhoit [159] describes how commuting provides valuable and meaningful
time that allows individuals both time to themselves and time to pursue
activities they cannot otherwise do. During the semi-structured telephone
interviews with 24 commuters living in metro areas of major cities within the
United States, Wilhoit found that individuals engaged in chosen activities
that were personal and that they felt they had no time for at work or home.
Commuting was found to serve an important function by providing an excusable
outlet for activities such as reading for pleasure, listening to the radio, or
daydreaming, which may be important for upholding work and social structures
but often do not have a place within them. Activities undertaken during the
commute were found to often be different, or framed as being different, to those
carried out during the rest of the day, and to represent “a sense of control,

autonomy, routine, and pleasure”.

Travel Companion

There is general consensus within the literature that travelling with a companion
is beneficial to the commuting experience. Kahneman and colleagues [77] [78]

showed that the morning and evening commutes ranked as two out of the
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three lowest activities for overall affect, out of a total of 19 daily activities.
If commuting with a companion, however, the average net affect experienced
during episodes of commuting was found to rise to that of the overall average
level, indicating the influence of social contact.

Schaeffer and colleagues [131] conducted a series of tests on 46 workers
residing in the United States finding that commuters who drove alone experi-
enced significantly greater feelings of anxiety and hostility after their commute
than carpool drivers. A study of 2720 diaries from commuters in the Nether-
lands found happiness when commuting with someone to be higher on average
compared to mood when commuting alone [84]. Using data from 4412 survey
responses in Davis, United States, Handy and Thigpen [66] showed that driving
with others offers a higher quality commute; whilst it is equally as stressful as
driving alone, time spent commuting is less likely to be seen as wasted time.
In their critical overview of the literature, Chatterjee and colleagues conclude

that commute-related SWB increases when travelling with company [21].

2.2.4 Socio-Demographic Factors

A range of socio-demographic characteristics have been shown to be associated
with SWB and commuting behaviours. Many are included as control variables
in commuting studies. Differences in the commuting experience between men
and women has been the focus of numerous studies. Thus, these are presented

first, followed by a discussion of papers regarding the other key factors.

Sex

Numerous studies have focused on differences to the commuting experience
between men and women. Some have found these differences to be related to
preferences; for example, a study that surveyed 432 workers in Iran found that
women had a greater desire to walk to and from work than men [67]. Others
have found the differences to be related to the composition of the commute,
with women typically making shorter commutes. Dissanayake found this to be
true using data for 6175 commute trips conducted over a nine year period in
Iran [41]. Sandow [130] came to the same conclusion in their study conducted
using longitudinal data collected by Statistics Sweden across four years: 80,869
commuters in 2003, 79,940 in 2001, 66,606 in 1996 and 67,925 in 1991. Sandow
goes on to suggest that women’s shorter commutes reflect the different set
of constraints that they make decisions under compared to those of men; by
choosing a workplace close to home, women may be attempting to combine
wage earning with the ability to deal with emergencies, such as a child falling
ill and needing to be picked up from school.

Commuting was shown to have a detrimental effect on the psychological
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health (measured using the GHQ) of women, but not men, in a study conducted
using observations from 15,077 individuals taken from the BHPS dataset in the
United Kingdom [125]. Roberts and colleagues explored some of the potential
explanations for the gender difference and suggested that it was not due to
women’s shorter working hours or weaker occupational position since the finding
still holds for samples restricted to full-time workers, those in professional or
managerial and skilled occupations, and those who are primary wage earners.
Considering family circumstances, the study found that women are adversely
affected whether or not they are single or living as a couple, and also even when
they do not have children, although the size of the estimated effect is smaller
in the latter case. The study attributes the adverse affect of commuting on the
psychological health of women to their greater responsibility for day-to-day
household tasks - including childcare and housework - that makes them more
sensitive to time spent commuting.

Similarly, a study using data from 5,216 participants from the BHPS dataset
found that long journeys to work were associated with increased risks of mental
distress (measured using the GHQ), but only for women [48]. Feng and Boyle
also found that women who live with children, either as lone parents or as a
couple, reported elevated stress levels in comparison with their peers living only
with a partner and spending a similar amount of time commuting. They suggest
that this provides support for their proposition that household responsibilities
are likely to be a major reason why long commuting has detrimental effects on
mental health for women.

A study comprising of 4412 survey responses in Davis, United States, found
that women experience lower quality commutes and break this down to three
dimensions: more stress, more sense that travel time is wasted time, and less

liking of their transport mode [66].

Age

Increases in age were found to correlate to greater likelihood of an individual
having a longer commute, in a study carried out using survey data from 1187
residents in London, United Kingdom [164]. Zhao and colleagues suggest that
this might be related to the different stages in an individual’s life and their
evolving lifestyle.

Commute satisfaction was shown to increase with every additional year
in age for pedestrians, cyclists, drivers and metro users, although the effect
sizes were small, in a study of 3377 commuters in Montreal, Canada [142].
Conversely, drivers were found to be more likely to report higher stress levels
for every year increase in age in a study using data from 879 residents across
the United States [71].
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Other Factors

For male, older, higher-income and higher-educated people, using active modes
of transport for commuting - walking and cycling - was found to be conducive
for mood, specifically happiness; this did not hold true for the female, younger,
lower-income and lower-educated study participants. Lancée and colleagues
[84] speculate that this finding from their study, conducted using 2720 diaries
from commuters in the Netherlands, can be explained by differences in lifestyle
and location of residence.

A study conducted in Portland, Oregon, with 682 survey respondents,
assessed the modal determinants of multidimensional commute well-being,
utilising three types of travel well-being measures: travel affect, travel eudai-
monia and the STS [137]. People of ”"non-white, including multiple, races or
ethnicities” were found to have higher scores for the travel affect measure of
“fear” on average. In contrast, the travel eudaimonia “confidence” construct was
positively associated with low-income and non-white race/ ethnicity variables.
The study also found younger travelers, those with graduate degrees, and
people living with a greater number of older adults had lower ratings for the
travel eudaimonia measure of “autonomy”.

Hilbrecht and colleagues [69] found that more highly educated workers had
longer commutes than individuals with a high school education or less; the
study was conducted using a subsample of 3563 individuals from the Statistics
Canada’s General Social Survey, Cycle 24. Using survey data from 1140
individuals in Switzerland, Beige and Axhausen [11] found that respondents
who held a college or university degree tended to change their mode of transport
for commuting more frequently; they were also found to relocate, both the
places of residence and occupation, more often. Additionally, the size of the
household was found to have an overall stabilizing effect on the likelihood of
the occurrence of variations in the place of residence, place of employment,
ownership of mobility tools (taken to be a car or public transport season
ticket with a long-term commitment), and the mode of transport used for the

comimute.

2.3 Value of Commuting

Time spent commuting is not a disutility to be minimised, but rather there
is an optimum that should be achieved, concluded Redmond and Mokhtarian
[124], based on their study using 1300 survey responses in the San Francisco
Bay Area; it is possible to commute too little as well as too much. Thus,
there exists some value to the activity of commuting. One study described

commuting as “therapeutic” [64] whilst another found its study participants to
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frame their commute as being “meaningful and invaluable” [159]. This section
explores the numerous ways in with the commute has been shown to play a
role in individuals’ lives and to hold value.

Based on focus group discussions in the UK, Jain and Lyons [75] posit that
positive utility may be derived from two forms of travel time experience: travel
as transition time, and as time out. Each of these areas is explored in turn.
In their paper, Jain and Lyons found the commute to manifest as transition
time in two ways: (1) physical distance covered and time elapsed to achieve a
sense of distance and difference, and (2) time to mentally prepare and undergo
the role change. A study of 1900 San Francisco Bay Area residents found
that more than a third view their commute trip to be a useful transition [99].
Using diary studies, in-depth interviews, accompanied journeys and group
discussions, the Connected Places Catapult [18] found the commute to be a
“valuable marker of change”, a differentiator or buffer between work and home
life. They suggest that the commute provides time to ease into and out of
different mindsets. Based on semi-structured interviews with 24 commuters in
the United Stated, Wilhoit [159] describes the commute as being transition time
that allows individuals to switch between the roles and identities associated
with work and home, intentionally process the day, decompress and mentally
transition between the events of their “first life” to their “second life”, and to
de-stress during this characteristically routine and predictable daily activity.

In the commuting context, Jain and Lyons [75] explain that time out
refers to the time and space away from obligations associated with either
work life or home life. The commute protects and legitimises time out; time
that can be spent on an activity, such as reading or calling a friend, or doing
“nothing” by just resting or daydreaming. The authors conclude that whilst
their participants experienced the commute as time out in different ways,
it was clearly enjoyed and desired for this role. A study utilising responses
from semi-structured interviews with 18 commuters in the UK highlighted
the importance of the commute providing personal space, time alone without
intrusions [93]. The Connected Places Catapult study describes the commute
as a chance to “get away from work, family, or worries and enjoy some ‘me
time’” [18]. Wilhoit [159] reports that many attributed their enjoyment of
the commute to the opportunity it provides for alone time. The commute
represented a break from “the meed to perform an identity” and the social
altogether.

Conversely, others valued their commute precisely because of the social
time it provides. Wilhoit reports [159] that the protected nature of commute
time, with no other obligations, allowed individuals to develop strong friendships
with fellow commuters, or to strengthen their existing relationships over the

phone. This was also found to be a valuable aspect of commuting in the

24



Connected Places Catapult study [18]; the commute facilitated relationship
building by providing time for catching up, getting to know one another better,
team building, or for squeezing in conversation with family into otherwise busy
schedules.

During their commute, individuals reported that they partake in activ-
ities that they choose to do [159]; the activities represented “a sense of
control, autonomy, routine, and pleasure”. Often these activities reflected
the transitional nature of the commute, belonging neither to the purview of
the individual’s role at home nor at work, making it difficult to find time
for them in either of these spaces. Lyons and colleagues found that 42% of
commuters spend most of their travel time reading for leisure, and only 13%
spend most of their time working or studying; their survey used data from
over 11,500 commuters in Great Britain in 2004 [90]. Mokhtarian and Salomon
[99] propose that an individual’s expressed affinity for travel is a composite of
the positive utility of three distinct but related elements: (1) activities that
can be conducted whilst travelling - engaging in activities or “anti-activity”
(the absence of activity), such as relaxing or mentally preparing for what lies
ahead; (2) activities conducted at the destination - confounding the appeal of
the destination with the journey undertaken to reach it; and (3) the activity of
travelling itself.

The activity of travel itself has some intrinsic value. Mokhtarian and
Salomon [99] describe the sensation of speed, scenic beauty, and movement
through - and exposure to - the environment as possible explanations. Individu-
als sometimes choose to extend their travel time to enjoy these benefits. The
Connected Places Catapult [18] study refers to this value area as “ezposure to
the wild”. It explores the excitement of travelling - the “hubbub” of a busy train
station - as well as exposure to people that an individual may not normally
encounter and to different aspects of society. Study participants described how
they enjoy people-watching, listening in on other peoples’ conversations, or
observing how people dress.

It would be remiss for a discussion on the value of commute time to not
mention the subset of commuters who find no value in the activity, and view it
simply as wasted time [18] [75]. Lyons and colleagues [90] found commuters
are more likely to consider their time to be wasted than those travelling for
business or leisure. A study using ATUS data from 10,031 commuters in the
United States found commuting to be viewed as having “very little meaning”
[147].
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Chapter 3

Commuting Comparison to
Other Daily Activities

3.1 Introduction

In recent years, much insight into the psychological consequences of commuting
has been generated by studies utilising variants of Day Reconstruction Methods
(DRMs) for data collection [78]. In a typical DRM methodology, respondents
are asked to recall activities and experiences of the preceding day and then
rate them on a range of affective-evaluative dimensions. Unlike most global
measures of subjective well-being, DRMs reduce retrospective bias, which
can occur if people are merely asked to describe their “typical” commuting
experience [147]. Similarly, DRMs reduce practical difficulties associated with
fully experiential methods, in which data are collected from participants in
real time. Crucially, data collected with DRMs allow for comparisons of the
psychological impact of distinct events that occupy one’s day.

Collectively, DRM studies have shown that commuting, in comparison to
other daily activities, is detrimental to one’s psychological well-being. Using
a convenience sample of 1018 women, Kahneman et al [78] found that out
of 28 daily activities, commuting events were rated as the least positive in
affect. In another study, White and Dolan [158] showed that out of 18 daily
activities, only shopping, housework and work were found to be less pleasurable
than commuting. Stone and Schneider [147] utilised the American Time Use
Survey (ATUS) data and showed that commuting episodes were rated highly
on stress and tiredness but low on meaningfulness dimensions. Finally, Bryson
and MacKerron [15] found that commuting ranked as 34" and 35" out of 40
activities in terms of happiness and feelings of relaxation. In this particular
study, data were collected using experiential sampling, where participants
were asked to report on their feelings of happiness, relaxation and alertness

when prompted to do so by a mobile app. Out of all four studies reported
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above, only the work of Bryson and MacKerron [15] was conducted with the
UK population. As discussed in their paper, however, their sample was not
representative of the UK population; those using the mobile phone application
were wealthier and younger than the general public, with greater proportions
being in full time employment or education. Key features of these four studies
are summarised in Table 3.1.

To date, no research has investigated whether carrying out the activity of
commuting affects the enjoyment of other activities. A related study carried
out in Sweden found that emotional responses during commutes have residual
effects on mood immediately after the commute but not later in the day [57].
In this study, participants completed three questionnaires: before the commute,
immediately afterwards and one hour after the commute. Thus, the study
assessed the time duration for which the residual effects are experienced; the
study did not relate the effect of commuting to other specific daily activities.

The overall aim of the present study was to examine the experienced
well-being effects of commuting in the United Kingdom, in terms of how it
compares to, and impacts on, other daily activities. This aim was addressed
by two objectives. The first was to compare experienced well-being, in terms
of enjoyment, across different daily activities reported on by the respondents
in the UKTUS. By doing so, previous findings were replicated using a new
dimension of well-being (i.e. enjoyment) with a representative sample of the
UK population. The second objective was to compare how the experienced
well-being of various activities differs between workdays on which commuting
is undertaken and workdays on which participants did not commute to/ from

work.

3.1.1 Chapter Structure

Section 3.2 details the methods, defining the study variables and describing
the plan for analyses. Section 3.3 presents the results of both sets of analyses
and these are discussed in Section 3.4. Section 3.5 concludes the chapter,

summarising the key findings and contributions of the study.
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3.1.2 Contributions

The study presented in this chapter addresses Research Question 1 outlined in
Section 1.1: How does commuting compare with, and impact on, the enjoyment
of other daily activities?

This study was conducted in two parts. Firstly, the study aimed to
understand how commuting compares to a range of other daily activities
in terms of experienced subjective well-being, namely enjoyment. This was the
first study to carry out this analysis with a sample that was representative of
the UK population. Secondly, the study assessed differences in the enjoyment
of other daily activities between workdays on which individuals commuted to
work and workdays on which individuals did not commute to work. This was
the first study to investigate whether carrying out the activity of commuting
affects the enjoyment of other activities.

The study presented in this chapter was published in the peer-reviewed
Elsevier journal, Travel Behaviour and Society, in 2018 [4] and has since been

cited by six papers.

3.2 Methods

3.2.1 Participants

The UK Time Use Survey (UKTUS) was utilised for this study. It was
conducted by NatCen and the Northern Ireland Statistics and Research Agency
(NISRA) on behalf of the University of Oxford’s Centre for Time Use Research
(CTUR). UKTUS data was collected between April 2014 and December 2015
from a representative sample of individuals and private households across the
UK.

The data consisted of three main components: household interviews, in-
dividual questionnaires and diaries. Participants’ diaries contained records
for every ten minutes over a 24-hour period. They were asked to note down
their primary and secondary activities, who they were with, where they were,
whether they were using a smartphone/ tablet/ computer, and their enjoyment
rating for each activity.

Both objectives of the study focused on the subgroup of the UK population
who are employed; the sample was therefore limited to individuals who stated
that they were in employment. The entire UKTUS dataset was also filtered to
include only those episodes (1) for which an enjoyment rating had been noted,
(2) that took place on a weekday, and (3) that took place on a day classified as
a workday. Full details on the UKTUS dataset are provided in Section A.1.

In summary, the study was conducted on data from 1944 participants,

corresponding to 3078 workdays and 101,505 episodes. Sample characteristics,
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for both the full UKTUS sample and the filtered dataset, are presented in
Table 3.2.

3.2.2 Study Variables
Subjective Well-Being

The diaries, DRM data, contained an enjoyment rating for each episode under-
taken by the participant, on a scale from 1 (not at all) to 7 (very much). Details
on the collection of this data are provided in Section A.1. The enjoyment rat-
ings were taken to be the measure of subjective well-being utilised in this study.
UKTUS only contains ratings for this one positive affect measure. The scope
of the study, therefore, does not extend beyond positive experienced well-being
to include negative affect or the other aspects of subjective well-being, namely

evaluative well-being and eudaimonic well-being.

Commuting Episodes

Commuting episodes were grouped into those undertaken using passive (non-
physically exerting) modes of transport (i.e. car driver, car passenger, train,
bus, van and tram/ underground) and those using active modes of transport
(i.e. walking and cycling). Categorising commutes based on the transport mode
provides a more nuanced understanding of the activity than just a single broad
commuting category. The use of passive and active modes of transport to split
the commutes creates easily understandable groups and actionable findings
that would allow, for example, individuals to adapt their own behaviour and
for organisations to promote transport plans that enhance well-being amongst
their employees. Splitting the data in this way makes results regarding other
activities more meaningful, for example, the level of exertion required in the
commute may have a direct impact on the level of engagement in other active

activities, such as Sports and Outdoor Activities.

Control Variables

The multilevel models controlled for the fixed effects of age, sex, educational
attainment, country of birth, relationship status, self-reported disability, self-
reported health, interview mode, economic activity status and UK region [52]
[101].

The models also controlled for the participant’s usual working location,
time spent on commuting during the day, duration of the episode being rated
and time spent on the activity during the day up to the current point. The final
variable accounts for changes in enjoyment that may occur due to the episode

representing, for example, the 100" minute of the activity; this would not
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Table 3.2: UKTUS Sample Characteristics

UKTUS Filtered UKTUS
for Present Study

Number of Participants 9,388 1,944
Age
Age Range 8-99 17-83
Average Age 44 43
Education Level
Degree or Higher 2,082 633
Higher Education 1,309 350
A-Level or Equivalent 1,525 381
Secondary 2,266 465
Employment Status
Self Employed 701 327
Paid Employment 3,879 1,617
Unemployed 324 -
Retired 2,032 -
Full-Time Student 619 -
Marital Status
Single, Never Married 1,948 392
Married /Cohabitating 5,071 1,359
Divorced/Widowed 1,321 190
Number of Children
No Children 5,767 1,190
1 Child 1,440 340
More than 1 Child 2,181 414
Self-Reported Health
Very Good 3,414 776
Good 3,818 864
Fair 1,591 272
Bad 439 27
Very Bad 117 2
Long Term Health Problems or Disabilities
No 6,203 1,431
Yes 3,154 506

NOTE: Number of participants in each of the demographic categories
in the full UKTUS dataset and the filtered dataset used for the present

study.
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be captured by episode duration if the activity is split into multiple episodes

throughout the day.

3.2.3 Study Design

There were two parts to the study: (1) comparison of experienced well-being
between commuting and other daily activities, and (2) assessing differences
in enjoyment of other daily activities between workdays on which individuals
commuted to work and workdays on which individuals did not commute to
work.

When conducting the first set of analyses, active commuting and passive
commuting are treated as two separate activities to be compared with other
daily activities. This part of the study focused on activity episodes; each
activity episode was considered independently, the composition of the day
on which each episode occurred was insignificant. The analysis comprised
of comparisons in mean experienced well-being values across the different
activities.

In the second part of the study, episodes occurring on commuting workdays
were split into those occurring on days when the commute was carried out
using passive modes of transport, those occurring on days when the commute
was carried out using active modes of transport and those occurring on days
when the commute was carried out using both passive and active modes of
transport. Details of the data split up in this way are presented in Table 3.3.

Regression analysis was carried out for the second set of analyses, using
R [123]. Multilevel models were adopted to account for the nested nature of
the data, as multiple individuals could originate from the same household.
There were three sets of models, one for each of the three commuting workday
groups, and separate models were built for each activity (e.g. employment,
study, volunteering). A variable indicating whether the activity was conducted
on a day when the individual commuted was added to the dataset. Thus, for
each activity, the model indicated the effect of commuting (as opposed to not

commuting) on the enjoyment rating.
The models took the form:
Yij = Boj + B1;Xij + B2;Cij + uij

where
Y;; = Enjoyment Rating for the it" Individual from the j** Household;
X = Whether the Individual Commuted on that Day;
C' = Control Variables;

u = Regression Error Term.
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Table 3.3: Summary of the filtered data used in the present study

Commuting Non-Commuting Total

Number of: Workdays Workdays

Passive Modes

Workdays 1,282 435 1,717
Episodes 40,227 13,141 53,368
Commuting Episodes 3,112 — 3,112
Active Modes

Workdays 227 435 662
Episodes 7,091 13,141 20,232
Commuting Episodes 508 - 508
Both Active & Passive Modes

Workdays 264 435 699
Episodes 9,689 13,141 22,830
Commuting Episodes 1,465 - 1,465

NOTE: Table presents a breakdown of the (1) number of workdays; (2) total number
of episodes; and (3) specifically the number of commuting episodes, that were included
in the final dataset. These are split by whether they occurred on commuting workdays
or non-commuting workdays, and whether they were attributed to indiviudals who
normally commute using (1) passive modes of transport; (2) active modes of transport;
or (3) both passive and active modes of transport.

3.3 Results

3.3.1 How Commuting Compares To Other Daily Activities

The first objective of this study was to compare the subjective ratings of
enjoyment of all activities within the UKTUS dataset. Each Level of activity
categorisation was assessed in turn. Results for the Level 1 analysis addressing
this objective are plotted in Figure 3.1.

The results show that commuting by passive modes of transport ranked as
the least enjoyable daily activity with the mean enjoyment rating of 4.45 (SD
= 1.51). Commuting carried out using active modes of transport, however,
ranked fourth from the lowest. More significantly, the mean enjoyment rating
of 4.77 (SD = 1.46) was 0.32 points higher, on the scale of 1 to 7, than the
corresponding figure for passive modes.

Travel, for non-work related purposes, was rated as considerably more
enjoyable than commuting; 0.56 points and 0.24 points higher than passive and
active commuting respectively. Employment ranked second from the lowest,
0.27 points higher than worst placed passive commuting but not significantly
lower, in terms of average rating, than active commuting.

Mean enjoyment ratings for Level 2 and Level 3 activities, for which there
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Passive Commuting = H 4.45
Employment - § 472
Unspecified = = 477
Active Commuting - H 477
Travel- H 50
P Study - = 501
z
S
< Household and Family Care - i 506
°
2
]
= Personal Care = § 551
Hobbies, Games and Computing = H 5.62
Volunteer Work and Meeting = |-0-| 571
Mass Media= § set
Sports and Outdoor Activities - I+ 581
Social Life and Entertainment = H 599
i 2 3 4 5 6 7
Mean Enjoyment

Figure 3.1: Mean enjoyment ratings by Level 1 activity.

NOTE: Error bars indicate one standard error. Enjoyment was measured on a scale from 1
(not at all) to 7 (very much). Plot includes all Level 1 activities, as well as the categories of
Passive Commuting and Active Commuting (combinations of the three commuting Level 3
activities), for which there were at least 100 recorded episodes. The activity Travel does not
include commuting trips.

were at least 100 recorded episodes, are presented in Figure 3.2 and Figure
3.3 respectively. At Level 2 analysis, only the Making and Care for Textiles —
which includes laundry and ironing — and Unspecified Household and Family
Care categories, ranked lower than passive commuting; mean enjoyment ratings
for all remaining activities were higher. Active commuting ranked seventh
from the lowest.

At Level 3 analysis, all three passive commuting categories had at least
100 recorded episodes and were included in the analysis; only one of the active
commuting categories was included in the analysis. The lowest ranking Level 3
commuting activity was for passive modes of transport and ranked third from
lowest, with Personal Services and Ironing ranking lower, as can be seen in
Figure 3.3. The other two Level 3 passive commuting activities ranked as 8"
and 14" from the worst. The Level 3 active commuting category ranked 19t}

from the worst, out of a total of 57 activities.
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Making and Care for Textiles =
Unspecified Household and Family Care -
Passive Commuting =
Shopping and Services =
Main Job -
Unspecified =
Active Commuting =
Household Management =
Household Upkeep =
Food Management=
Activities Related to Employment=
Travel by Purpose =
Other Personal Care =

Computing =

Level 2 Activities

Gardening and Pet Care - i 557
Childeare of Own Household Members =
Radio and Music=
Eating - W 568
Informal Help to Other Households =
Sleep- M 580
TV and Video=
Physical Exercise =
Reading =
Social Life= M 598
Resting - Time Out~

Games =

= 618
1 2 3 4 5 6 7
Mean Enjoyment

Figure 3.2: Mean enjoyment ratings by Level 2 activity.

NOTE: Error bars indicate one standard error. Enjoyment was measured on a scale from 1

(not at all) to 7 (very much). Plot includes all Level 2 activities for which there were at least
100 recorded episodes.

Personal services -
Ironing =

Travel to work from a place other than home - Passive Modes -
Filling in the time use diary=

Cleaning dwelling -
Unspecified household and family care =

i

$ o
A
i

,“id}!{_

©
o

Sefeopiy

Laundry:
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Travel escorting a child other than education =
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Other and unspecified physical care & supervision of a child =
Travel to visit friends/relatives in their homes not respondents household = -
Travel related to physical exercise - ot
Activities related to employment: Lunch break= o
Information searching on the internet= -
Reading periodicals = -
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Sleep-
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Figure 3.3: Mean enjoyment ratings by Level 3 activity.

NOTE: Error bars indicate one standard error. Enjoyment was measured on a scale from 1

(not at all) to 7 (very much). Plot includes all Level 3 activities for which there were at least
100 recorded episodes.
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3.3.2 Commuting Vs Non-Commuting and Enjoyment of Daily
Activities

In order to compare the effect of commuting against the effect of not commuting
on the enjoyment ratings for all other daily activities, a series of multilevel
analyses using R [123], lmerTest [82] and boot [17] were conducted. This
section presents the results of this analysis for activities that were coded on
Level 1 and Level 2 only; Level 3 activities were not included in this analysis

because of the small number of observations in individual activity categories.

Workday Composition For Level 1 Activities

To gain a better understanding of the typical day on which (1) no commuting
took place, (2) commuting took place using passive modes of transport, (3)
commuting took place using active modes of transport, (4) and commuting
took place using both passive and active modes of transport, the frequency of
each Level 1 activity occurring for each of these groups was plotted in Figure
3.4. Visibly, the proportion of overall activities accounted for by each Level 1
activity is relatively equal for all four groups. The most notable differences
are that (1) a greater proportion of activities occurring on non-commuting
workdays are classified as travel, and (2) commuting workdays (especially those
workdays on which commuting took place using both passive and active modes

of transport) comprise of a larger proportion of employment related activities.

3.3.3 Level 1 Multilevel Analysis

Mean enjoyment ratings for each of the Level 1 activities for episodes occurring
on days on which the commute was carried out using passive modes, active
modes and both passive and active modes are presented in Table 3.4. Only
Level 1 activities that have at least 100 recorded episodes for both commuting
workdays and non-commuting workdays were included in the analysis.

Using a series of multilevel analyses, the impact of commuting to/ from
work on the enjoyment of each of the other Level 1 activities was analysed.
The results of the analyses for episodes occurring on days when commuting
was carried out using passive modes, on days when commuting was carried out
using active modes and on days when commuting was carried out using both
passive and active modes are presented in Figure 3.5, Figure 3.6 and Figure
3.7 respectively.

The values in the figures are the estimated coefficients for commuting; they
indicate the size of the effect that commuting has on the enjoyment rating
when all other variables are held constant. Non-commuting workdays were
assigned as the reference group in the models; thus, the bars indicate how much

higher or lower the enjoyment ratings for each activity are for workdays when
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Figure 3.4: Proportion of episodes attributed to each Level 1 activity category.

NOTE: For each of the four subsets of the UKTUS data utilised in the present study, the
proportion of the overall episodes that are classified as each of the Level 1 activities are
presented. For example, across the episodes that comprise the Non-Commuting Days dataset,
approximately 12% are categorised as Travel and 20% as Employment.

passive and active transport modes were used for commuting compared to
non-commuting workdays. The values are based on the same 1-7 scale as the
enjoyment ratings. When looking at the activity Personal Care, for example,
this activity is enjoyed 0.19 points less, on a rating scale of 1-7, on workdays
when both passive and active modes of transport are used for commuting
than on workdays on which no commuting takes place, when all other factors
(age, sex, employment etc.) are held constant. This was the only meaningful

difference that resulted from the model analysis at Level 1.

3.3.4 Level 2 Multilevel Analysis

Mean enjoyment ratings for each of the Level 2 activities for episodes occurring
on days on which the commute was carried out using passive modes, active
modes and both passive and active modes are presented in Table 3.5, Table 3.6
and Table 3.7. Only Level 2 activities that have at least 100 recorded episodes
for both commuting workdays and non-commuting workdays were included in

the analysis.



Personal Care —§ I

Employment —| }—E—|
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i
|
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Social Life = I

Travel = I
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Figure 3.5: Difference in enjoyment ratings for Level 1 activities between
non-commuting workdays and workdays on which commuting is undertaken
using passive modes of transport, based on multilevel analysis.

NOTE: Error bars indicate bootstrapped confidence intervals. The estimated coefficients
for commuting are presented; they indicate the size of the effect that commuting has on
the enjoyment rating when all other variables are held constant. Non-commuting workdays
were assigned as the reference group in the models; thus, the bars indicate how much higher
or lower the enjoyment ratings for each activity are for workdays when passive transport
modes were used for commuting compared to non-commuting workdays. The values are
based on the same 1-7 scale as the enjoyment ratings. Meaningful differences are indicated
by grey-shading of the bars.

39



— -0.117
- -0.100
[ -0.050
~ 0.037
- 0.060
[~ 0.004
L 0320

Travel —

Personal Care =1 I

Mass Media = I

Household =4

Level 1 Activities

Social Life = I

Employment =]

Hobbies —

Hu=

-04 -0.3 -0.2

T T T T T T T T T T T T T T T T
=01 0.0 0.1 0.2 0.3 0.4 0.5 086 0.7

Coefficients

Figure 3.6: Difference in

enjoyment ratings for Level 1 activities between

non-commuting workdays and workdays on which commuting is undertaken
using active modes of transport based on multilevel analysis.

NOTE: Error bars indicate bootstrapped confidence intervals. The estimated coefficients
for commuting are presented; they indicate the size of the effect that commuting has on the
enjoyment rating when all other variables are held constant. Non-commuting workdays were
assigned as the reference group in the models; thus, the bars indicate how much higher or
lower the enjoyment ratings for each activity are for workdays when active transport modes
were used for commuting compared to non-commuting workdays. The values are based on the
same 1-7 scale as the enjoyment ratings. Meaningful differences are indicated by grey-shading

of the bars.
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Figure 3.7: Difference in enjoyment ratings for Level 1 activities between
non-commuting workdays and workdays on which commuting is undertaken
using both active and passive modes of transport based on multilevel analysis.

NOTE: Error bars indicate bootstrapped confidence intervals. The estimated coefficients
for commuting are presented; they indicate the size of the effect that commuting has on
the enjoyment rating when all other variables are held constant. Non-commuting workdays
were assigned as the reference group in the models; thus, the bars indicate how much higher
or lower the enjoyment ratings for each activity are for workdays when both active and
passive transport modes were used for commuting compared to non-commuting workdays.
The values are based on the same 1-7 scale as the enjoyment ratings. Meaningful differences
are indicated by grey-shading of the bars.
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A series of multilevel analyses were carried out for each of the Level 2
activities that had at least 100 recorded episodes for both commuting workdays
and non-commuting workdays. The model covariates were the same as those
used for the Level 1 analysis. The results of the analyses for episodes occurring
on days when commuting was carried out using passive modes, on days when
commuting was carried out using active modes and on days when commuting
was carried out using both passive and active modes are presented in Figure
3.8, Figure 3.9 and Figure 3.10 respectively.

Level 2 analysis echoed the results of Level 1 analysis, finding that activities
in the category of Other Personal Care were enjoyed less on workdays on which
commuting took place using both passive and active modes of transport than
on non-commuting workdays. At Level 2 analysis, this is also true for workdays
on which commuting occurred using only passive modes of transport. The more
granular Level 2 analysis also found Sleep to be enjoyed less on workdays on
which the commute took place using both passive and active modes of transport
than on non-commuting workdays. No meaningful difference in enjoyment,
across any of the daily activities, was found between workdays on which
commuting took place using active modes of transport and non-commuting
workdays.

Finally, in order to test whether commuting leads to a decrement of the
overall enjoyment one derives from all activities in a day, the average enjoy-
ment rating across all activities that occurred on non-commuting workdays,
workdays on which passive commuting took place, workdays on which active
commuting occurred and workdays on which commuting occurred using both
passive and actives modes were compared. Non-commuting workdays had an
average enjoyment rating of 5.31, passive commuting workdays had an average
rating of 5.19, active commuting workdays had an average rating of 5.29 and
workdays that comprised of both passive and active commuting had an average
rating of 5.01 (standard errors of .013, .008, .017 and .015 respectively). The
median values for the enjoyment ratings were 5 for all four groups. As such,
overall enjoyment was lower on workdays on which both active and passive
commuting occurred than the other groups. Active commuting workdays and
non-commuting workdays were found to be the most enjoyable overall with

negligible differences between the two.

3.4 Discussion

This study explored the relationship between commuting and experienced
well-being in the context of other daily activities in the UK. Firstly, the
activity of commuting was compared to other daily activities, in terms of their

experienced well-being, here represented by the enjoyment ratings of those

45



3343
-0.125
-0.121
-0.083
~0.069
~0.044

34

24

-0.010
2

X gﬂ

0.087

Other Personal Care -

1

Reading 4 |

Sleep -

ﬂﬁ

Activities Related to Employment — I

Physical Exercise I

Main Job — I

Social Life I

Gardening and Pet Care — I

Shopping and Services — I

Making and Care for Textiles — I

Level 2 Activities

..FTFTFTFW(W(W

Food Management — I

Travel by Purpose I I

Childcare of Own Household Members - I

Eating —
TV and Video

i
i

Household Upkeep — I

Resting — Time Out I |

Computing — I I

T 1 T 1 T 1 I T 1 I I I I I I I I I I I I I I I
-0.6 =-0.5 =04 =03 =0.2 =0.1 0.0 0.1 02 0.3 0.4 0.5 06

Coefficents

Figure 3.8: Difference in enjoyment ratings for Level 2 activities between
non-commuting workdays and workdays on which commuting is undertaken
using passive modes of transport, based on multilevel analysis.

NOTE: Error bars indicate bootstrapped confidence intervals. Analysis was carried out for
each of the Level 2 activities that had at least 100 recorded episodes for both commuting
workdays and non-commuting workdays. The estimated coefficients for commuting are
presented; they indicate the size of the effect that commuting has on the enjoyment rating
when all other variables are held constant. Non-commuting workdays were assigned as
the reference group in the models; thus, the bars indicate how much higher or lower the
enjoyment ratings for each activity are for workdays when passive transport modes were used
for commuting compared to non-commuting workdays. The values are based on the same
1-7 scale as the enjoyment ratings. Meaningful differences are indicated by grey-shading of
the bars.
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Figure 3.9: Difference in enjoyment ratings for Level 2 activities between non-
commuting workdays and workdays on which commuting is undertaken using
active modes of transport, based on multilevel analysis. FError bars indicate
bootstrapped confidence intervals.

NOTE: Error bars indicate bootstrapped confidence intervals. Analysis was carried out for
each of the Level 2 activities that had at least 100 recorded episodes for both commuting
workdays and non-commuting workdays. The estimated coefficients for commuting are
presented; they indicate the size of the effect that commuting has on the enjoyment rating
when all other variables are held constant. Non-commuting workdays were assigned as
the reference group in the models; thus, the bars indicate how much higher or lower the
enjoyment ratings for each activity are for workdays when active transport modes were used
for commuting compared to non-commuting workdays. The values are based on the same
1-7 scale as the enjoyment ratings. Meaningful differences are indicated by grey-shading of
the bars.
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Figure 3.10: Difference in enjoyment ratings for Level 2 activities between
non-commuting workdays and workdays on which commuting is undertaken
using both active and passive modes of transport, based on multilevel analysis.
Error bars indicate bootstrapped confidence intervals.

NOTE: Error bars indicate bootstrapped confidence intervals. Analysis was carried out for
each of the Level 2 activities that had at least 100 recorded episodes for both commuting
workdays and non-commuting workdays. The estimated coefficients for commuting are
presented; they indicate the size of the effect that commuting has on the enjoyment rating
when all other variables are held constant. Non-commuting workdays were assigned as the
reference group in the models; thus, the bars indicate how much higher or lower the enjoyment
ratings for each activity are for workdays when both active and passive transport modes were
used for commuting compared to non-commuting workdays. The values are based on the
same 1-7 scale as the enjoyment ratings. Meaningful differences are indicated by grey-shading
of the bars.
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activities. Secondly, the effect of commuting was assessed by comparing the
experienced well-being of other daily activities between workdays on which
commuting took place using passive modes of transport, on which commuting
took place using active modes of transport, on which commuting took place
using both passive and active modes of transport and on which commuting did

not take place. The results for each part of the study are discussed in turn.

3.4.1 How Commuting Compares To Other Daily Activities

Commuting was found to be the least enjoyable daily activity, when using
passive modes of transport and when assessed at the most coarse level of activity
categorisation. This is in agreement with Kahneman and colleagues [78], who
also found commuting to be the least enjoyable daily activity, and with Stone
and Schneider [147] who found commuting to be the worst ranked activity for
the meaningfulness and happiness dimensions. Here, active commuting ranked
fourth from the lowest; and whilst this ranks commuting as one of the least
enjoyed activities, the mean enjoyment rating for the activity was significantly
greater than that for passive commuting.

Taking a more granular look, Passive Commuting ranked 24" out of 26 daily
activities. Whilst this is similar to the findings of White and Dolan [158], in our
study only Making and Care for Textiles and Unspecified Household and Family
Care ranked lower. Both of these activities correspond to the single activity
of Housework within the White and Dolan study, who also found Shopping
and Work to rank lower than commuting for ratings of pleasurableness. Active
Commuting ranked 20" out of the 26 daily activities in our study.

In the previously reported results based on UK data, Bryson and MacKerron
[15] found commuting to rank 34 out of 40 activities on their measure of
happiness. The results of the present study, with commuting workdays split
into passive and active modes, highlight the negative role of passive commuting.
This is significant as this study was the first to carry out this analysis using
data that is representative of the UK population. However, this result should
be interpreted with caution since our dependent variable was different from
that used by Bryson and MacKerron.

Each of the four papers that assessed the experienced well-being effects of
daily activities used different, albeit related, activity categories; these were
listed in Table 3.1. Three of the papers included a table of mean affect ratings
for each activity. For comparative purposes, the activities included for each
of these three papers have been grouped, where possible, to produce broader
categories that are present across all three studies, detailed in Table 3.8; each of
the studies contained additional activities that did not correspond to activities

contained within the other studies and were omitted from this exercise. The
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Figure 3.11: Mean positive affect ratings for comparative activity categories
for three previous studies and the present study.

NOTE: Normalised mean positive affect ratings are presented for each of the eight newly
formed activity categories detailed in Table 3.8. The average of the scores from all four
studies is also plotted. The activities are ordered based on the ratings achieved according to
our UKTUS study.

mean positive affect ratings for the eight newly formed activity categories for
the three studies, as well as the present UKTUS study, are presented in Figure
3.11. The average of the scores from all four studies is also plotted. The
activities are ordered based on the ratings achieved according to our UKTUS
study. To keep the data structure in line with the other studies, the UKTUS
ratings were not split into passive commuting and active commuting for this
analysis.

Each of the studies posed the question assessing the degree to which the
emotion was experienced on a scale from not at all to very much/ very strongly.
Thus, the mean positive affect rating of 0.5 represents a neutral response to
the question. The majority of the affect ratings were greater than 0.5 and
only ratings obtained from the White and Dolan study fell below 0.5, as can
be seen in Figure 3.11. This indicates that the individuals surveyed in these
studies generally enjoyed/ took pleasure in/ were happy carrying out the
activities in their day. The resultant rankings, therefore, allow us to identify
the comparative positive affect of each activity, they do not suggest that those

ranked at the bottom constitute a negative part of an individual’s day.
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The absolute figures for the ratings achieved, when normalised, are quite
similar for three of the studies; only the ratings from the White and Dolan
study are significantly lower for each activity category. The lower ratings may
be due to cultural differences as it is the only study conducted in Germany;
Kahneman et al. and Stone and Schneider used data obtained within the US,
and the present study is based in the UK. Additionally, each of the studies
focused on different subjective well-being dimensions, as detailed in Table 3.1.
Differences in affect ratings, therefore, could simply be attributed to the fact
that participants were asked to rate their activities on a different dimension.

The rankings obtained from the present study are most similar to those
from the earliest study conducted by Kahneman and colleagues. All of the
studies ranked Commuting, Work, Shopping and Household as the four worst
activities in the day in terms of positive affect ratings. The average affect rating
for each activity, represented by the line on the graph, shows that, collectively,

the studies broadly agree with the rankings obtained in the present study.

3.4.2 Commuting vs Non-Commuting and Enjoyment of Daily
Activities

Personal Care is enjoyed more on workdays on which commuting does not
take place than on workdays on which commuting takes place using passive
modes of transport, according to the multilevel analyses conducted in the
second part of this study. The same is true for workdays on which commuting
takes place using both passive and active modes of transport; however, in
this case, Sleep is also found to be less enjoyable than on non-commuting
workdays. No meaningful difference was found in the enjoyment experienced
on non-commuting workdays compared to workdays on which commuting takes
place using active modes of transport for any of the daily activities. Notably,
for the vast majority of activities, with the exception of only Personal Care
activities and Sleep, there were no meaningful differences in enjoyment between
any of the three commuting workday groups and non-commuting workdays,
including Employment.

The link between working from home and greater employment related
well-being has been well researched with respect to evaluative well-being.
Studies have shown that the enhanced perceived autonomy achieved through
telecommuting leads to greater job satisfaction [58] [50]. Investigating this
relationship at the experienced well-being level has only recently become the
focus of research. Anderson, Kaplan and Vega conducted the first of these
studies in 2015, finding that employees experience more job-related positive
affective well-being and less job-related negative affective well-being on days

when teleworking, compared to days when they worked in the office [8]. The
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findings of the present study contribute to the growing literature in this field.
This was the first study to compare the experienced well-being effects of
daily activities between commuting workdays and non-commuting workdays.
The only other similar comparative study was between commuters and non-
commuters, conducted by the Office for National Statistics (ONS), which looked
at four well-being questions that did not relate to specific activities throughout
the day, focusing instead on the day, or life, taken as a whole [52]. One of
the findings of that study stated that commuters were less happy than non-
commuters. The ONS study grouped participants based on their usual working
location whereas the focus of the present study was on workdays on which
commuting did, or did not, take place; non-commuting workdays consisted of
both those that usually commute to work and those that usually telecommute.
Despite the difference in focus, the present study provides findings consistent
with the ONS study but also offers a more nuanced perspective: higher levels
of enjoyment are experienced on non-commuting workdays than on commuting
workdays, however, this only applies to some parts of the day and for workdays
that include passive modes of transport for at least part of the commute.
Research has recently begun to focus on employment-related geographical
mobility (E-RGM). Cresswell and colleagues [27] explain how this term within
mobilities research corresponds to “who and what are impacted and implicated”
by patterns and variabilities of mobility. Numerous mobilities studies have
discussed the theoretical implications of travel; for example, Brémmelstroet and
colleagues [150] explored the exposure to social and spatial diversity afforded by
different modes of transport and related this to feeling a sense of connectedness.
The results of the present study offer quantitative findings that could enrich
the research on E-RGM, contributing to a richer understanding of the role of

transport for people’s well-being.

3.4.3 Strengths and Limitations

This is the first study to compare the experienced well-being effects of daily
activities between commuting workdays and non-commuting workdays, and
the first study that is representative of the UK population to explore how
commuting compares to other daily activities in terms of experienced well-being.
This study is the second study to use Time Use Survey data but the first to
use the UK based data; unlike the American dataset, the UKTUS included
affect ratings for each activity recorded throughout the day.

Commuting was assessed as a whole in this study, however, distinguishing
between the commute to work and the commute from work would have been a
useful and informative extension of this work. Previous studies that looked at

this more refined classification of commuting, such as the one carried out by
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Stone and Schneider [147], found significant differences between the experiential
well-being effects of these two activities. This level of analysis was not possible
for the present study as the UKTUS data does not contain separate activity
codes for each. It is also important to note that whilst the random intercept
models used for analysis in this study controlled for observed demographic
characteristics, there may be systematic differences that were unaccounted
for. The UKTUS queried only one measure of experienced well-being for the
daily activities recorded; complimenting this with an additional dimension,
preferably a dimension measuring negative affect, would provide a much richer

data source for future research.

3.5 Conclusion

The findings of this study add to the growing literature on the relationship
between commuting and experienced well-being. Whilst commuting to and
from work has been found to be the least enjoyable part of the day when
using passive modes of transport and one of the least enjoyable activities
when using active modes of transport, significantly more enjoyment is derived
from this time when actively commuting. Commuting has been shown to
have little impact on an individual’s enjoyment of the other daily activities
in which they partake. Enjoyment across all daily activities was found to be
just as high on active commuting workdays as on non-commuting workdays.
With the exception of only Personal Care activities and Sleep, there were no
meaningful differences in enjoyment of any daily activities between any of the
three commuting workday groups and non-commuting workdays, including,

most notably, Employment.
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Chapter 4

Subjective Commute Time

and Commute Well-Being

4.1 Introduction

One of the key determinants of the impact of commuting on subjective well-
being is the commute duration [142] [137] [139]. The average two-way daily
commute lasts 57 minutes in the United Kingdom [152] and the relationship
between commute duration and associated subjective well-being is inconsistent.
Some research has shown that longer commute duration is associated with
higher levels of stress, lower subjective well-being, more negative affect and
decreased happiness [147] [148] [137]; [105]. On the other hand, Lorenz [88]
found affective well-being to be barely influenced by commuting distance, and
Gerber et al. [60] showed that commute travel time does not significantly
correlate with life satisfaction.

The inconsistent nature of the relationship between commute duration and
commute well-being may reflect the importance of relative as well as absolute
considerations. It is now well established that evaluative judgments are highly
context dependent [121]. That is, most value judgments do not occur in a
vacuum, rather they are made in relation to some reference point or comparison
set stored in one’s memory [144]. Accordingly, satisfaction with the commute
duration may depend on how it compares with other commutes that a person
has experienced. For example, an individual who commutes for 200 minutes
will be more positive about the prospect of a 150 minute long commute than
someone whose typical commute lasts 20 minutes.

Understanding the impact of these relative judgements regarding commute
time has formed the focus of recent studies. The first study to explore this
idea was carried out by Ye and colleagues [162] using survey data from Xi’an,
China. In their exploration of the difference between actual and ideal commute

time, they found that the size of this difference negatively correlates with
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commute well-being, and that this commute time dissonance partially mediates
the effect of actual commute time on travel satisfaction. They also found that
individuals with negative attitudes towards travel tended to prefer shorter ideal
commute times. In a similar vein, Humagain and Singleton [72] found commute
time dissonance (actual — ideal) to be significantly negatively associated with
satisfaction among commuters in Portland, United States.

Both studies assessed the impact of subjective commute duration on well-
being by eliciting individuals’ judgement of an ideal commute time. However,
the judgment of ideal duration is likely a composite of two separate consid-
erations. On the one hand, most people want to minimize the duration of
their commute as they regard it to be the least enjoyable part of their day [78]
[4]. On the other hand, judgment of the length of the ideal commute is likely
to be relative and scaled in accordance to the actual duration, specific to an
individual’s personal circumstances.

In the present study, we propose an alternative method of eliciting judgments
regarding commute duration. As well as asking participants about their ideal
commute time, we also ask what they deem to be an acceptable commute
time. Our expectation is that this measure will more accurately reflect the
relative considerations that underpin their commute well-being judgements.
In other words, acceptable commute time will be less skewed towards the
idealised scenario in which the commute is eliminated (ideal duration = 0).
Our reasoning is that since acceptable commute time better reflects the realities
of the individual’s circumstances, it will also be a better indicator of commute
well-being. In order to test this hypothesis, we directly compared how the
relationship between actual and ideal commute times, and actual and acceptable
commute times, correlates with an individual’s satisfaction with their commute.

The concept of an acceptable commute time was first introduced by Zhao
and colleagues in 2012 [164] who referred to it as the tolerable commute time. In
their London based study, they found actual commute time shapes judgements
on ideal and tolerable commute times, whilst judgements on tolerable and
ideal commute time influence decisions that result in the actual commute
time. The concept was further explored by Milakis and colleagues in their
study carried out in Berkeley, CA, in 2015 [98]. They described the acceptable
commute time to be a travel time threshold taken into consideration when
people make travel decisions, which varies in relation to external considerations
regarding the journey (the distribution and density of destinations) as well as
internal judgements (the individual’s perceptions, feelings and attitudes about
their travel). Milakis and Wee [97] later replicated the study in Delft, further
validating the acceptable commute time concept as being distinct from the
ideal commute time.

He and colleagues [68] explored the concept of the acceptable commute
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time, finding age, gender, education level, household income, the presence of
children, travel mode and residential location to be significant predictors of an
individual’s acceptable commute time threshold in their study conducted in
China. Additionally, a recent study concluded that participants experienced
little or no confusion between acceptable travel time and ideal travel time [86].
Thus, the existing evidence strongly suggests that acceptable commute time and
ideal commute time are distinct commute time concepts, and it is important to
better understand the relationship between each one’s contribution to commute
well-being.

In summary, previous studies have shown the difference between ideal
commute time and actual commute to be correlated with commute well-being.
This study seeks to extend this by considering the relation between actual
commute time and acceptable commute time. Thus, this study explores how
the relationships between actual commute time and both ideal commute time
and acceptable commute time correlate with commute well-being on both the

journey to work and from work in the United Kingdom.

4.1.1 Chapter Structure

Section 4.2 details the methods, defining the study variables and describing
the plan for analyses. In section 4.3, the results of the analysis are presented
and discussed. The analysis is also repeated using the methodology adopted by
previous studies, the findings of which are presented and discussed in Section
4.3.1. The main findings and contributions of the study are summarised in
Section 4.4.

4.1.2 Contributions

The study presented in this chapter addresses Research Question 2 outlined in
Section 1.1: What is the relationship between commute duration and commute
well-being?

The duration aspect of the commuting experience was the focus of this study,
with a view to further refining the current understanding of its relationship with
commute well-being by accounting for subjective evaluations. It was the first
study to assess how the relation between an individual’s actual commute time
and what they deem to be an acceptable commute time relates to commute

well-being.
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4.2 Methods

4.2.1 Participants

The study utilised primary data collected via an online survey over six weeks,
between 8 February and 21 March 2020. Participants were all: (1) in employ-
ment/ self-employed; (2) over the age of 18; (3) commuters (at least once a
week); (4) English speaking; and (5) living in the UK. Only data obtained
from individuals who commute by car was utilise in this study. Based on
power analysis a minimum sample size of 183 participants was required. 194
completed survey responses were analysed in this UK based study, and sample
characteristics are presented in Table 4.1.

Full details on the data collection process, power analysis calculation, and

sample characteristics are provided in Appendix A.

4.2.2 Study Variables

The study variables are presented in this section, with further detail on all of

the survey questions provided in Appendix A.2.

Commute Time Difference Ratios

Differences between an individual’s actual commute time and both their ac-
ceptable and ideal commute times was the focus of this study. All three
durations were self-reported and recorded in response to the following ques-
tions (questions 2.18, 2.19 and 2.20, respectively, presented in Appendix A):
for actual commute time, “please estimate, in minutes, the duration of your
typical one-way commute?”; for acceptable commute time, “please estimate,
in minutes, what you consider to be an acceptable duration for your one-way
commute?”; for ideal commute time, “disregarding the feasibility of whether
this is actually achievable (based on practical elements such as distance), what
would be the duration of your ideal one-way commute?”

Previous studies assessing differences between actual and ideal commute
times created a dissonance measure by subtracting the duration of the ideal
commute time from the actual commute time. This approach overlooks the
relative nature of evaluative judgements. One issue with the difference score is
that it does not normalise the difference relative to the actual duration. For
example, a person whose actual duration is 20 minutes and ideal is 15 (thus
score of 5) would appear equally happy with their commute as a person whose
actual duration is 150 minutes and the ideal is 145 (also score of 5). Utilising a
ratio of acceptable/ ideal commute time to actual commute time would account

for the commuting context, and is the approach adopted in this study.
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Table 4.1: Sample characteristics for the 194 participants
of the study on Subjective Commute Time and Commute
Well-Being

Number Percent

Sex

Female 150 7%
Age

Age Range 21-66 -

Average Age 38 -
Education Level

Ph.D 2 1%

Master’s Degree 28 14%

Undergraduate Degree 83 43%

College (A-Levels/BTEC/IB etc) 60 31%

Secondary School 21 11%
Marital Status

Single, Never Married 47 24%

Married 78 40%

Living with Partner 55 28%

Divorced /Separated 13 7%

Widowed 1 1%
Number of Children in Household

None 123 63%

One 35 18%

Two 31 16%

Three 5 3%
Daily Activity Limitations Due to
Health Problems or Disabilities

No 174 90%

Yes, Limited A Little 18 9%

Yes, Limited A Lot 2 1%

NOTE: The survey questions used to obtain details on sample charac-
teristics are presented in Appendix A.
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The two variables measuring the relative relationships between commute
times, Actual-Acceptable Ratio (AAR) and Actual-Ideal Ratio (AIR), were
calculated by dividing the acceptable commute time and ideal commute time
by the actual commute time, respectively.

For comparative purposes, the analysis was also conducted using variables
created following the methodology of the previous papers [162] [72]. Actual-
Acceptable Difference (AAD) and Actual-Ideal Difference (AID) were calculated
by subtracting the acceptable commute time and ideal commute time from the

actual commute time, respectively.

Commute Well-Being

Commute Well-Being scores ranged from -3 to 3, with larger scores indicating
a more positive experience. Commute Well-Being was measured using the
Satisfaction with Travel Scale (STS) as adapted by Singleton [137]; further
details on the selection of this measure are provided in Section 2.1.2. The
questions asked in this 7-item scale are detailed in Appendix A. Separate scales

were used for the commute to work and the commute from work.

Job Satisfaction

Job satisfaction has been shown to impact commute satisfaction [139]. Ratings
of job satisfaction were captured by asking survey participants to indicate
their valuations on a scale from 1 (Completely Dissatisfied) to 7 (Completely
Satisfied), question 2.15 presented in Appendix A.

Commuting Attitudes

Subjective preferences and attitudes regarding travel have been shown to affect
evaluative judgements about the journey: positive attitudes towards travel in
general are positively correlated with travel satisfaction [32] [161] [31].

Attitudes towards commuting were captured by asking participants to
indicate the extent to which they agree or disagree with the following two
statements on a scale of 1 (Strongly Disagree) to 7 (Strongly Agree): “my
commute helps me to separate my personal life and work life” and “my commute
give me time to get into the right mindset for home/ work”, questions 2.5 and
2.6 respectively, presented in Appendix A.

To test whether the two variables could be combined to create one variable
representing commuting attitudes, the correlation between the two variables
was tested. They were found to be highly correlated (r(192) = .76, p = <2.2
x10716). Thus, a new variable was created by taking the average of the two

scores for each individual, referred to in this study as Commuting Attitudes.
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Socio-Demographic Controls

The regression models controlled for the fixed effects of age, sex, educational
attainment and self-reported disability. The specific questions asked of survey

participants are detailed in Appendix A.

4.2.3 Study Design

The analysis was carried out using multiple regression models in R [123].
Separate models were created for commutes to work and commutes from work.
Five models were assessed for each journey, the models contained: (1) only
commute time, (2) commute time and AIR, (3) commute time and AAR, (4)
commute time and both AIR and AAR, and (5) commute time, both AIR and
AAR, and socio-demographic variables. All of the models also included the

commuting attitudes variable and job satisfaction ratings.
The models took the form:
Ni = Bo+ B1Ti + Bali + B3 Ai + BaJi + B5Ci + B6Si + ui

where
N = Commute Well-Being for the i** Individual;
T = Commute Time;
I = AlIR;
A = AAR;
J = Job Satisfaction;
C = Commuting Attitudes;
S = Socio-Demographic Controls;

u = Regression Error Term.

The main analysis was carried out using the AAR and AIR variables.
The analysis was also repeated using the AAD and AID variables in order to
ascertain if the method used to create the commute time difference variable
impacts the findings. The main analysis results are presented first, in Section
4.3. The results obtained using the difference variables (AAD and AID), instead
of the ratio variables (AAR and AIR), are then presented in Section 4.3.1 with
a discussion comparing the different sets of findings.

The natural logarithm of actual duration plus one, calculated using the
loglp function in R, was utilised in the models. The AAR and AIR variables
were calculated by dividing the loglp transformed acceptable commute time
and ideal commute time values by the loglp transformed actual commute time,

respectively.
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4.3 Results & Discussion

Actual commute times ranged from 4 to 152 minutes, acceptable commute
times ranged from 5 to 100 minutes and the respective range for ideal commute
time was 0 to 50 minutes. The average reported durations for actual, acceptable
and ideal one-way commutes were 32 minutes, 28 minutes, and 14 minutes
respectively. The average one-way ideal commute time (14 minutes) matches
that found by Humagain and Singleton [72] in their Oregon based study in
which just under half of their sample population commuted by car. It is similar
to the 18 minutes ideal commute time reported by car drivers in a study
conducted in North Carolina [83] but considerably shorter than the average
21 minutes for one-way commutes made by car reported by Ye and colleagues
[162]; cultural and societal disparities between China and the United Kingdom
may partially account for the difference.

The correlations between actual commute time, acceptable commute time
and ideal commute time are presented in Figure 4.1; for presentation purposes,
the non-transformed values are utilised for the plots. For the plots with
actual commute time on the x-axis, data points above the line indicate that the
individual’s acceptable/ ideal commute time is longer than their actual commute
time; conversely, points that fall below the line signify actual commuting times
longer than the acceptable/ ideal commute time. Acceptable commute time
was found to equal the actual commute time for 25% of respondents, to be
longer than the actual commute time for 34% of respondents, and interestingly,
41% of respondents currently commute for a duration longer than they deem
acceptable. In line with Zhao and colleagues’ finding of two-way causal effects
of acceptable commute time with actual commute time, the expectation would
be for most people to commute for a duration either equal to or shorter than
their acceptable commute time.

Ideal commute time was equal to actual commute time for 11% of respond-
ents, shorter than actual commute time for 84% of respondents, but 5% of
respondents would prefer to commute for longer than they currently do. For
those commuting by car, Ye and colleagues [162] reported similar findings,
with the same proportion (16%) of respondents content with their commute
duration. In their study, however, these respondents were equally split between
no dissonance and the desire to commute for longer.

Thus, overall 59% of the survey respondents consider their existing com-
mute duration to be acceptable. Additionally, a notable proportion (16%)
of respondents would describe their current commute time as ideal or would
prefer to commute for longer.

The relationships between AAR, AIR and commute satisfaction are presen-

ted in Figure 4.2. In each case, commute well-being increases as the commute
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Figure 4.1: Scatter-plots of (1) acceptable versus actual commute time, (2)
ideal versus actual commute time, and (3) ideal versus acceptable commute
time.

NOTE: For presentation purposes, non-transformed commute time values are utilised for
the plots. For the plots with actual commute time on the x-axis, data points above the line
indicate that the individual’s acceptable/ ideal commute time is longer than their actual
commute time; conversely, points that fall below the line signify actual commuting times
longer than the acceptable/ ideal commute time.

time ratio increases.

Five separate multiple regression models were built for the commute to
work and the commute from work respectively, and are presented in Tables 4.2
and 4.3. Adding the socio-demographic controls to the models did not result
in any significant changes; therefore, these results are not presented within this
chapter but are included as part of Appendix B for completeness.

Actual commute time was found to be negatively correlated with commute
well-being for both journeys to work and from work. The magnitude of the
effect reduced when AAR was added to the models for commute well-being
on the commute to work, and it became statistically insignificant when AAR
was added to the models for commute well-being on the journey from work.
Thus, AAR may act as a mediator of the relationship between actual commute
time and commute well-being. AAR was positively correlated with commute
well-being for both commuting journeys. Conversely, AIR was not found to be
correlated with commute well-being in any of the models.

Results from simple mediation analysis indicated that actual duration is
indirectly related to commute well-being through its relationship with AAR.
As shown in Figure 4.3, for commutes to work, longer actual durations were
related to smaller AAR values (a = 0.18, p = <.001), and larger AAR values
were subsequently related to greater commute well-being (b = 1.89, p = <.001).
A 95% confidence interval based on 500 bootstrap samples indicated that the
indirect effect (ab = -0.34) was entirely below zero (-0.532 to -0.17). For
commutes from work, longer actual durations were related to smaller AAR

values (a = 0.18, p = <.001), and larger AAR values were subsequently related
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Figure 4.2: Commute well-being for, clockwise from top left (1) AAR for
commute to work, (2) AAR for commute from work, (3) AIR for commute
from work, and (4) AIR for commute to work.

NOTE: Commute Well-Being scores ranged from -3 to 3, with larger scores indicating a more
positive experience. Solid line indicates multiple regression line and dashed line indicates
points at which actual commute time equals the acceptable/ideal commute time.
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Figure 4.3: The mediating effect of AAR in the relationship between duration
and commute well-being for commutes to work (top) and commutes from work
(bottom).

NOTE: * p <.05, ** p <.01, ¥*** p <.001. a is effect of duration on AAR, b is effect of AAR
on commute well-being, and ¢’ is direct effect of duration on commute well-being.

to greater commute satisfaction (b = 1.61, p = .003). A 95% confidence interval
based on 500 bootstrap samples indicated that the indirect effect (ab = -0.29)
was below zero (-0.502 to -0.07).

AAR was found to both be directly correlated with commute well-being and
to mediate the effect of actual duration on commute well-being. Additionally,
the correlation between AIR and commute well-being was not found to be
statistically significant. This finding reveals a need to revise approaches to
studies of commute well-being; inclusion of Actual-Acceptable Ratio would
provide a more complete consideration of the effects of commute duration.
Previous studies have predominantly solely focused on actual commute times,
and the two studies that have included subjective measures of commute time
have limited the scope of this to ideal commute times.

These findings are in contrast to those of Ye and colleagues [162] who showed
that commute well-being decreases as the difference between actual and ideal
commute time increases. Additionally, they reported that actual commute time
also exhibited independent effects on commute well-being; however, further
inspection of the model outputs of their study suggests this only stands if
statistical significance is considered for p values exceeding 0.05 and for very
small effect sizes. Differences in the findings may be due to the methods used
- this is further explored in Section 4.3.1 - and the cultural context of the
populations. Also, whilst the present study introduces a new commute time

measure, AAR, and demonstrates the importance of its inclusion in future
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analysis of commute well-being, the findings are based on a small sample size;
replication using a larger scale study is recommended.

Commute attitudes were found to be positively correlated with commute
well-being. The more strongly that an individual believes that their commute
helps them to separate their personal life and work life, and that their commute
gives them time to get into the right mindset for home/ work, the more
satisfied they are with their commute. Job satisfaction was also found to be
positively correlated with commute well-being; however, this was only true for
commutes to work. This distinction between the contribution of job satisfaction
to commute well-being for the journeys to work and from work supports the

notion that both of these trips should be assessed separately.

4.3.1 Comparison between Ratio and Difference Variables

The analysis was also repeated using the methodology adopted by previous
papers [162] [72]. Commute time difference variables, AAD and AID, were
utilised in place of the ratio variables, AAR and AIR. These were calculated
by subtracting the acceptable commute time and ideal commute time from the
actual commute time, respectively.

In their recent study, Ye and colleagues [162] did not log transform the
duration variables. Thus, two sets of analyses conducted using the difference
variables is presented in this section. Firstly, analysis carried out in line with
Ye et al. [162] in which the AAD, AID and actual duration variables are not
log transformed. Secondly, analysis carried out using log transformed duration
variables; commute duration was taken as natural logarithm of actual duration
plus one, (calculated using the loglp function in R), and the AAD and AID
variables were calculated by subtracting the loglp transformed acceptable
commute time and ideal commute time values from the loglp transformed
actual commute time, respectively.

The model results are presented in Tables 4.4 and 4.5 for the first set of
analyses, and Tables 4.6 and 4.7 for the second set of analyses. Adding the
socio-demographic controls to the models did not result in any significant
changes; therefore, these results are not presented within this chapter but are
included as part of Appendix B for completeness.

When conducting the analysis following the methodology of Ye and col-
leagues [162], only actual duration was found to have a significant correlation
with commute well-being, and this became insignificant when either of the
two difference variables, AAD and AID, were added to the models; this was
true for both commutes to work and from work. Neither of the two difference
variables were found to correlate with commute well-being.

Ye et al. showed differences between actual and ideal commute times to
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be correlated with commute well-being, and reported that actual commute
time exhibited independent effects on commute well-being. Only the latter
of the two findings was found to be true using our data. Thus, the disparity
in results is not due to methodological differences in terms of creating the
commute duration variables. They may be attributed to other factors such as
the cultural context of the studies or small variations in the version of the STS
scale used during data collection (for the commute well-being variable).

Carrying out the analysis using log transformed duration variables and
commute time difference variables allowed the direct effects of utilising difference
variables rather than ratio variables to be assessed. As with the analysis
conducted using ratios, actual duration was found to be negatively correlated
with commute well-being for both journeys to work and from work. The
magnitude of this effect reduced when AAD was added to the models of
commute well-being on the journey to work, suggesting that AAD acts as
a mediator of the relationship between actual commute time and commute
well-being; this was also the case when carrying out the analysis using AAR.
However, when using AAD rather than AAR, the correlation between actual
duration and commute well-being remains statistically significant on the journey
home from work despite AAD being added to the model. AAD was found to
be correlated with commute well-being for both journeys, regardless of the
other variables included in the models, and conversely, AID was not correlated
with commute well-being in any of the models.

There was only one difference in the model outputs, therefore, between
using difference variables and ratio variables when accounting for subjective
concepts of commute time. The correlation between actual duration and
commute well-being remained significant when the models for the journey
home accounted for the acceptable commute time. When utilising the ratio
variables, for journeys home from work, any models that accounted for the
acceptable commute time found it to be the only duration variable to be
correlated with commute well-being.

Whilst the two sets of results may seem similar, the sole difference between
them is important. Analysis carried out using the difference variable method
suggested that actual duration and acceptable duration are both equally
important, and that acceptable duration partially mediates the effect of actual
duration. The ratio variable method, however, identifies acceptable duration

as the more significant variable for journeys home from work.

4.3.2 Limitations and Further Work

The most significant limitation of the study was the sample. Despite satisfying

the required sample size stipulated by power analysis for the planned regression,
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194 participants is too small a sample to make the findings of this study
conclusive. Similarly, the use of a convenience sample means that the findings
can not be generalised to the entire population. The sample was sufficient,
however, to begin to explore the significance of subjective concepts of commute
time and to establish the importance of further testing their use for inclusion -
in a suitable form - in studies of commute well-being.

This study posits that acceptable commute time is a more important sub-
jective commute time variable than ideal commute time in studies of commute
well-being, and should replace ideal commute time in regression models. This
study also proposes that the relation between actual commute time and sub-
jective commute time variables should be considered as ratios rather than
differences. Both of these proposals have the potential to significantly change
the methodology of commute-related research moving forward. It is crucial,
therefore, that these recommendations are rigorously tested with larger sample

sizes.

4.4 Conclusion

Refinement of the broad concept of commute time, and assessing the significance
of these distinct nuanced facets — Actual Commute Time, Actual-Acceptable
Ratio (AAR) and Actual-Ideal Ratio (AIR) - when exploring commute well-
being, was the focus of this study.

AAR was found to be positively correlated with commute well-being and
to mitigate the effects of actual commute time on commute well-being. AIR
was not found to be significantly correlated with commute well-being for
either journey. Accounting for subjective commute times as ratio, rather than
difference, variables was also discussed and recommended.

This study introduces a novel commute time variable for inclusion in future
studies of commute well-being, demonstrating its relative significance compared
to the established and widely adopted concepts of commute time. Inclusion of
commute duration in models of commute well-being is common practice. The
findings of this study highlight the importance of also including the concept
of Actual-Acceptable Ratio. The small scale of the current study warrants
further assessment of the validity and significance of AAR as a predictor of
commute well-being; this study does, however, provide the foundations for

others to build upon.
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Chapter 5

The Role of the Commute

5.1 Introduction

As technology advances and takes a more prominent role in individuals’ lives, it
enables more varied working environments and behaviours. Work is no longer
limited to a physical location or temporal framework; it is not uncommon to
work from home or from a coffee shop, or to check work emails in the evenings.
Understanding the role of commuting within the evolving work landscape is
the focus of this study.

Teleworking, carrying out a portion of the working hours outside of a central
workplace, is an increasingly common practice [5]. Effective management of
the boundaries between the domains of work and personal life is important in
facilitating performance in each of these spheres. These boundaries may take
physical, temporal, emotional, cognitive, and/ or relational form [104]. The
ubiquitous connectivity that enables telework may lead to the encroachment of
work into private time and space. When telework is carried out at home, as is
often the case, or in spaces also used for social interactions, such as local coffee
shops, the physical demarcation between work and personal life is removed.
Similarly, the technological tools enabling individuals to remain connected to
their work at all times also blur the temporal work-home boundary [112]. Thus,
telework has the potential to, and is likely to, erode the separation between an
individual’s work and personal life domains [91] [113] [104].

Boundary permeability is the degree to which a role allows one to be
physically located in the role’s domain but psychologically and/ or behaviorally
involved in another role [113]. This permeability may lead to blurring between
the roles and potential conflict with regards to different role expectations [70].
Specifically, it has been shown to be associated with higher family-to-work
conflict [81] [113] [34]. Hall and Richter [65] claimed that “boundary permeability
epitomizes role conflict” as individuals are simultaneously interacting in both

domains, with their separate roles and expectations. Boundary permeability
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introduces a series of issues: unannounced interruptions, increased confusion
about what role to enact at a given time, and difficulty fully disengaging from
one role in order to be immersed in the current role [10].

The potential impact of telework on blurring the spatial and temporal
divide between the two life domains is clear. This study, however, focuses
on working behaviours, enabled by the same technological advancements that
make telework possible, that exemplify the erosion of this divide: working
outside of working hours and outside of the office. Tasks undertaken during
an individual’s personal time - for example, in the mornings before work, in
the evenings after work, or at weekends - and within non-work environments
- such as at home or in local coffee shops - violate the sanctity of the two
domains. In this study, we take both subjective and objective measures of the
extent to which individuals partake in work-related activities during this time
to represent the blurriness of the divide between their personal life and work
domains.

Traditionally, the commute has played a pivotal role in separating the
domains of work and personal life, a valued buffer between role identities [10].
During the commute to work, individuals exit from their home role, enter the
transition during which the role switch occurs, and then assume their work
role [73]. Jain and Lyons [75] posit that positive utility can be derived from
two forms of travel time experience: travel as transition time and as time-out.
Transition time manifests in two ways: (1) physical distance covered and time
elapsed to achieve a sense of distance and difference, and (2) time to mentally
prepare and undergo the role change. In the commuting context, time-out
refers to the time and space away from obligations associated with either work
life or home life. The commute is a physical activity that literally transports
individuals across external environments beginning in one space and time -
that is dedicated to one life domain - and ending in another. It marks out
parts of the day reserved for each life domain.

This study aims to investigate whether the clarity of the divide between
an individual’s work domain and personal life domain is correlated to the
value that they place on their commutes to and from work. Commuting has
traditionally been found to be valued as a buffer between the domains of work
and personal life. If this holds true for those working from home outside of
office hours, then it might imply that individuals would choose to continue
to commute to work despite technological advancements that further enable

remote working.
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5.1.1 Chapter Structure

Section 5.2 details the methods, defining the study variables and describing
the plan for analysis. The results are presented in Section 5.3 and discussed in
Section 5.4. Section 5.5 concludes the chapter, summarising the key findings

and contributions of the study.

5.1.2 Contributions

The study presented in this chapter partially addresses Research Question 3
outlined in Section 1.1: Will the commute still play a role in peoples’ lives
as technological advancements make working remotely an increasingly viable
option?

Technological advances have changed working behaviours, making it possible
to work remotely outside of working hours. Understanding how the associated
impact of these working behaviours - weakening of the divide between the
personal life domain and the work domain - is linked to attitudes towards
commuting will shed some light on the role that commuting might play in the

future work landscape.

Specifically, this study tested the hypotheses that:

1. Those who have a clearer divide between their work domain and personal
life domain (both perceived and objective) will feel more strongly that their

commute helps them to separate their personal life and work life

2. Those who have a clearer divide between their work domain and personal
life domain (both perceived and objective) will feel more strongly that their

commute gives them time to get into the right mindset for home/work

3. Those who have a clearer divide between their work domain and personal
life domain (both perceived and objective) will express less desire to teleport

to work

4. Those who have a clearer divide between their work domain and personal
life domain (both perceived and objective) will express less desire to teleport

from work

5. Those who have a clearer divide between their work domain and personal
life domain (both perceived and objective) will place greater value on their

commute to work

6. Those who have a clearer divide between their work domain and personal
life domain (both perceived and objective) will place greater value on their

commute from work
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Table 5.1: Sample characteristics for the 194 participants
of the study on The Role of the Commute

Sex
Female

Age
Age Range
Average Age

Education Level
Ph.D
Master’s Degree
Undergraduate Degree
College (A-Levels/BTEC/IB etc)
Secondary School

Marital Status
Single, Never Married
Married
Living with Partner
Divorced /Separated
Widowed

Number of Children in Household
None
One
Two
Three

Daily Activity Limitations Due to
Health Problems or Disabilities
No
Yes, Limited A Little
Yes, Limited A Lot

Number Percent
150 7%
21-66 -
38 -
2 1%
28 14%
83 43%
60 31%
21 11%
47 24%
78 40%
55 28%
13 7%
1 1%
123 63%
35 18%
31 16%
5 3%
174 90%
18 9%
2 1%

NOTE: The survey questions used to obtain details on sample charac-

teristics are presented in Appendix A.

5.2 Methods

5.2.1 Participants

characteristics are presented in Table 5.1.
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The study utilised primary data collected via an online survey over six weeks,
between 8 February and 21 March 2020. Participants were all: (1) in employ-
ment/ self-employed; (2) over the age of 18; (3) commuters (at least once a
week); (4) English speaking; and (5) living in the UK. Only data obtained
from individuals who commute by car was utilise in this study. Based on
power analysis a minimum sample size of 183 participants was required. 194

completed survey responses were analysed in this UK based study, and sample



Full details on the data collection process, power analysis calculation, and

sample characteristics are provided in Appendix A.

5.2.2 Study Variables

This study utilised a range of variables which are categorised and detailed
in this section: dependent variables, independent variables, commute/ work

variables and socio-demographic variables.

Independent Variables

The study had two independent variables, which resulted in two sets
of analysis being carried out. Both variables measured the divide that an
individual has between their work domain and personal life domain: one
variable accounted for the objective divide whilst the other represented the
individual’s subjective perception of the divide.
Objective Divide

The number of days per week that the individual works outside of the office
and outside of working hours, ranging from 0 to 7, question 2.17 presented in

Appendix A.

Subjective Divide

The level to which the individual feels as though their work and personal
life merge based on the amount of effort/ time they spend working outside of
the office and outside of working hours, on a scale from 1 to 7, question 2.16

presented in Appendix A.

Dependent Variables
Six dependant variables, corresponding to the six hypotheses, were tested

using separate models for both sets of analysis:

Separate Domains
Belief that the commute acts as a means to separate the work domain and

personal life domain, on a scale from 1 to 7, question 2.5 presented in Appendix

A.
Mindset

Belief that the commute provides time to get into the mindset for what

follows, on a scale from 1 to 7, question 2.6 presented in Appendix A.

Teleport To
The desire to be able to teleport home from work, negating the need for
the commute. Values ranged from 0 to 10 and were obtained using question

2.7 presented in Appendix A.
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Teleport From
The desire to be able to teleport home from work, negating the need for
the commute. Values ranged from 0 to 10 and were obtained using question

2.8 presented in Appendix A.

Value To
The value that individuals attribute to their commute to work, on a scale

from 1 to 7, question 2.1 presented in Appendix A.

Value From
The value that individuals attribute to their commute home from work, on

a scale from 1 to 7, question 2.2 presented in Appendix A.

Commute/Work Variables
Three work and commute related variables were included as control variables

in the regression models:

Commute Time
The duration of the individual’s typical one-way commute, in minutes,

question 2.18 in Appendix A.

Commute Time Difference

The difference between the duration of the individual’s typical one-way
commute and their ideal commute time, questions 2.18 and 2.20 in Appendix
A. The Commute Time Difference figure was calculated by subtracting the

actual commute time from the ideal commute time, in minutes [162].

Job Satisfaction
The level of job satisfaction felt by the individual, on a scale from 1 to 7,

question 2.15 in Appendix A.

Socio-Demographic Variables
Three socio-demographic variables were included as control variables in the

regression models:

Sex

Information obtained using question 2.25 in Appendix A.

Age

Information obtained using question 2.26 in Appendix A.

Income

Information obtained using question 2.11 in Appendix A.
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5.2.3 Study Design

The study was pre-registered on Open Science Framework (https://osf.io/gkzt3)
prior to data collection.

The analysis was carried out using multiple regression models in R [123],
and consisted of two sets of six models; one set for each of the independent
variables - Objective Divide and Subjective Divide - and six models per set
for each of the dependent variables: Separate Domains, Mindset, Teleport To,
Teleport From, Value To and Value From. All of the models also contained
Commute Time, Commute Time Difference, Job Satisfaction, Sex, Age and

Income as control variables.
The models took the form:
Yi = Bo + f1Xi + BoT; + BsD; + Bad; + B55: + BeAi + Brli + u;

where
Y = Dependent Variable for the i*" Individual;
X = Independent Variable;
T = Commute Time;
D = Commute Time Difference;
J = Job Satisfaction;
S = Sex;
A = Age;
I = Income;

u = Regression Error Term.

Prior to conducting the primary analysis detailed above, two sets of ex-
ploratory analysis were planned. The findings would inform the subsequent
analysis.

The first was intended to check that the objective divide and subjective
divide variables were distinct and not capturing the same concept. It was
considered that the more days that an individual carries out work-related tasks
outside of the office and outside of working hours (i.e. the weaker the objective
divide), the weaker they may perceive the divide between their work domain
and personal life domain to be (i.e. the subjective divide). If the two variables —
objective divide and subjective divide — were found to be highly correlated, then
the primary analysis would only be carried out using the ratings for subjective
divide. Thus, the analysis would require one set of regression models, rather
than two.

Secondly, our study utilised a variable that represented individuals’ evalu-

ations of the value of their commute. The survey used to collect the data also
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Figure 5.1: Distribution plots for objective divide (left) and subjective divide
(right)

NOTE: Objective divide was measured as the number of days per week that the individual
works outside of the office and outside of working hours, ranging from 0 to 7. Subjective
divide was measured as the level to which the individual feels as though their work and
personal life merge based on the amount of effort/ time they spend working outside of the
office and outside of working hours, on a scale from 1 to 7.

obtained ratings of commute well-being, question 2.9 in Appendix A. In order
to confirm that evaluations of the value of the commute would be distinct from
ratings of commute well-being, the correlation between the two was tested.
If the two measures were found to be highly correlated, then evaluations of
commute well-being would replace the value variable in the primary analysis

(hypotheses five and six).

5.3 Results

This section begins by presenting the exploratory analysis which informed
the design of the primary analysis, Section 5.3.1. The results of the primary

analysis are then presented in Section 5.3.2.

5.3.1 Exploratory Analysis
Objective Divide and Subjective Divide

In order to determine which correlation test to use, the distribution of the
data for both variables was assessed both visually, presented in Figure 5.1, and
using a normality test. The Shapiro-Wilk test of normality was carried out for
each variable using the shapiro.test function in R [123]. For both variables, p
was found to be smaller than 0.05, indicating non-normality: 1.59 x10-2 for
objective divide and 5.36 x107'Y for subjective divide.

Therefore, correlation between the two variables was assessed using the
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Subjective Divide
4

Objective Divide

Figure 5.2: Scatter-plots of objective divide versus subjective divide.

NOTE: Objective divide ranged from 0-7 days. Subjective divide was a rating from 1-7. For
both variables, a higher score indicated less of a divide between the personal life and work
domains. Solid line on the plot indicates OLS regression line.

non-parametric Kendall rank correlation, provided by the cor.test function in
R. According to the guidance provided by Dancey and Reidy [29], objective
divide was found to be only moderately positively correlated to subjective
divide (7, = .443, p = 6.89 x107!5). The correlation plot is presented in Figure
5.2. Thus, the study design remained unchanged and both variables were

assessed separately in the primary analysis.

Value of the Commute and Commute Well-Being

Ratings of commute value and commute well-being were collected separately
for journeys to work and from work. Therefore, two sets of correlation analyses
were conducted.

The distribution of the data for the value and well-being variables was
assessed both visually, presented in Figure 5.3, and using the Shapiro-Wilk
test of normality. For both journeys, at least one of the variables was found to
have a p value smaller than 0.05, indicating non-normality. For journeys to
work: 1.34 x10°® for value of the commute and 0.049 for commute well-being.
For journeys from work: 1.45 x108 for value of the commute and 0.146 for
commute well-being. Therefore, correlations for both journeys were assessed
using the non-parametric Kendall rank correlation. Value of the commute
was found to be weakly positively correlated to commute well-being for both
journeys to work (7, = .336, p = 1.75 x1071%) and from work (7, = .319, p =
1.14 x10™). The correlation plots are presented in Figure 5.4.

As the variable measuring value of the commute was found to be distinct

from commute well-being, the study design remained unchanged. Value of the
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Figure 5.3: Distribution plots for commute well-being to work (top left), value
of the commute to work (top right), commute well-being from work (bottom
left) and value of the commute to work (bottom right).

NOTE: Commute well-being scores ranged from -3 to 3, with larger scores indicating a more
positive experience. Value of commute ratings ranged from 1 to 7.

commute was retained for the analyses testing hypotheses five and six.

5.3.2 Primary Analysis

Objective divide and subjective divide are related but distinct concepts. The
reality of the divide between the work domain and personal life domain differs
from the perception and felt experience of this divide. The distribution of the
two variables was presented in Figure 5.1. The scales used to measure the two
variables differed: objective divide ranged from 0 to 7 and subjective divide
ranged from 1 to 7; for both variables, higher ratings indicated less of a divide
between the work and personal life domains. For comparative purposes, both
variables were scaled on a range from 0 to 10. The mean rating for objective
divide was found to be 3.33 (SD = 3.22) whilst subjective divide averaged
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Figure 5.4: Scatter-plots of commute well-being versus value of the commute,
for commutes to work (left) and commutes from work (right).

NOTE: Commute well-being scores ranged from -3 to 3, with larger scores indicating a more
positive experience. Value of commute ratings ranged from 1 to 7. Solid line on the plot
indicates OLS regression line.

3.62 (SD = 2.70). Thus, on a scale from 0 (clear divide) to 10 (no divide),
individuals have some blurring between the two life domains but the divide
is greater than the blurriness (values <5); individuals also feel this to be the
case. The raw, unscaled, figures were utilised for the subsequent analysis.

The six dependent variables in the study represented various attitudes
towards commuting; the distribution of each of the variables is presented in
Figure 5.5. When rating level of agreement with the notion that their commute
helps them to separate their personal life and work life, the mean response
across the sample was 4.18 (SD = 1.83) on a scale from 1 (Strongly Disagree)
to 7 (Strongly Agree), with 4 (Neither Agree Nor Disagree) as the midpoint.
On the same scale, when asked to rate their agreement with the statement that
their commute gives them time to get into the right mindset for home/work,
the average rating was 4.57 (SD = 1.84). Both the mode and the median
for both variables was 5, suggesting that across the sample there was greater
agreement with the two statements than disagreement.

The value placed on the commute was measured on a scale from 1 to 7,
with individuals asked to rate their agreement with the statement that they do
value their commute. Overall, participants neither agreed nor disagreed with
the statement, with the mean sample values being close to the mid-point of
the scale (Commute To Work: M = 3.71, SD = 1.77; Commute From Work:
M =412, SD = 1.83). The commute home from work was found to be valued
marginally more than the commute to work (¢(194) = 2.23, p = .026).

Individuals would like to be able to teleport (i.e. eliminate the need for
the commute) to work on 7 days out of 10 (SD = 3.709) and from work on
8 days out of 10 (SD = 3.203; t(194) = 2.08, p = .038) on average. The
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small preference for retaining more commutes to work than from work suggests
that the former provides some additional function or role to the latter, despite
being valued less overall. The distribution plots show that the vast majority of
participants would ideally like to teleport for all 10 commutes on both legs of
the journey, and that the average values reflect the desire of some individuals for
either an equal split between commuting and teleporting, or to solely commute.
Teleport To

The desire to be able to teleport home from work, negating the need for

the commute. Values ranged from 0 to 10

Regression Analysis

The study consisted of two sets of regression analysis, one for the objective
divide and the other for the subjective divide. Each set contained six multiple
regression models, one for each of the dependent variables. The regression
results are presented in Table 5.2. For simplicity, only the effect of the
independent variable on the dependent variable is presented. The full model
results, including the model outputs for all of the variables included in the
models, is presented in Appendix C. The columns represent the six dependent
variables corresponding to the regression models. The rows present the effects
of the two independent variables on the dependant variables, and the adjusted

r-squared figures for each of the 12 models are also presented.
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Figure 5.5: Distribution plots for separate domain (top left), mindset (top
right), value of the commute to work (middle left), value of the commute from
work (middle right), teleport to work (bottom left) and teleport from work
(bottom right).

NOTE: Separate Domains (belief that the commute acts as a means to separate the work
domain and personal life domain) and Mindset (belief that the commute provides time to get
into the mindset for what follows) were measured on a scale of 1 (Strongly Disagree) to 7
(Strongly Agree), with 4 (Neither Agree Nor Disagree) as the midpoint. Value of Commute
ratings ranged from 1 to 7. Desire to Teleport To/From Work ranged from 0 to 10 days.
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An individual’s perception of the divide between their work domain and
personal life domain has no relation to the value that they place on their
commute, to their desire to teleport, to whether they feel that their commute
helps them to separate their personal life and work life, or to whether they feel
that their commute gives them time to get into the right mindset for home or
work.

The actual divide between their work domain and personal life domain is,
however, correlated to how strongly they feel that their commute helps them
to separate their personal life and work life, and how strongly they feel that
their commute gives them time to get into the right mindset for home or work.
The more blurry, or less clear, the divide between the two life domains, the
less the individual agrees with either of the statements; this is in agreement
with the study hypotheses. Every additional day that an individual spends
time working outside of the workplace and outside of working hours during the
week was found to correspond to a 0.125 and 0.124 decrease in agreement with
the Separate Domains and Mindset statements respectively, both measured
on a scale ranging from 1 (Strongly Disagree) to 7 (Strongly Agree), with 4
(Neither Agree Nor Disagree) as the midpoint. Therefore, conversely, those
who have a clearer objective divide between their work domain and personal
life domain feel more strongly that their commute helps them to separate their
personal life and work, and gives them time to get into the right mindset for
work and home.

The clarity of the objective divide was not found to correlate to (1) their
desire to teleport to work, (2) their desire to teleport from work, (3) the value
that they place on their commute to work, and (4) the value that they place

on their commute from work.

5.4 Discussion

As technology advances and working behaviours evolve, it is likely that em-
ployees will spend more of their time working outside of the office and outside
of working hours. Being accessible at all times is currently common practice,
with a YouGov survey of 2224 UK employees finding that 15% of employees
say that they always check their work mobile/ emails outside of their working
hours and 25% do so occasionally (i.e. at least five times a day) [109]. This
practice, along with others, will become more prevalent, further blurring the
divide between work and personal life. The physical and temporal demarcation
afforded by the commute to distinguish between the two domains was thus
expected to be viewed as a means of sanctifying the divide between them.
Therefore, the lack of association between an individual’s perceived dis-

tinction between their work and personal life and their attitudes towards
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commuting was unexpected. The objective clarity of the divide between the
domains was, however, found to be positively correlated to the two commute
role attitudes. Thus, whilst the reality of the divide correlates to attitudes
regarding the role of the commute, the individual’s perception of the divide does
not. Changes to the work environment will directly affect the objective divide.
As the divide between work and home blurs - with individuals increasingly
carrying out work-related tasks outside of working hours and outside of the
office - the less strongly individuals feel that their commute helps them to
separate the work domain and personal life domain, and that it helps them to
get into the right mindset for each domain.

In other words, those who have a clearer objective divide between the two
domains feel more strongly that their commute helps them to separate the two
domains. Whilst the correlation is clear, whether the commute itself aids in
creating the clear divide between personal life and work life, or individuals
attribute their existing established boundaries to their commute, is unknown.

The idea that those who have a more blurred objective divide between
the two domains are less aligned with the notion that their commute provides
them with time to get into the right mindset for home or work, may be because
a lesser physical and temporal demarcation between work and personal life
reduces the need to transition mentally for each role and domain.

This study assessed how working behaviours during non-working hours
relate to commuting. As individuals spend more time working during these
hours (outside of the workplace), they may hold less favourable attitudes
towards their continued commute. Interestingly, despite viewing the commute
to play less of a role, evaluations on the desirability of the commute and the
value that they place on it are unlikely to change. This may be because those
with a less clear divide between the two domains find their commute to play a
role unexplored within this study.

In summary, as the work landscape evolves and the divide between an
individual’s work domain and personal life domain becomes more blurred,
individuals will regard their commute less favourably in terms of the role that
it plays. Their judgements on its desirability and value were found to be

unrelated to the objective divide between the two life domains.

Multiple Comparisons

As the number of tests conducted on the same dependant variable using the
same data increases, so does the likelihood of a type I error, i.e. falsely rejecting
the null hypothesis and arriving at a false-positive inference [89] [9]. In the
present study, each of the six dependent variables was tested for both of the

independent variables, objective divide and subjective divide.
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To account for this, the Bonferroni Correction adjusts the p value at which
findings are deemed significant. The adjusted value is obtained by dividing
the original single test significance level by the number of tests performed [74].
For the present study, this would be calculated by dividing the threshold of
0.05 by 6 to obtain an adjusted p value of 0.008.

Reassessing the model outputs against the adjusted significance threshold
alters the study findings. The two commute role attitudes - Separate Domains
and Mindset - are no longer found to correlate to the objective divide. Thus,
accounting for the multiple comparisons problem results in neither the objective
divide nor the subjective divide being found to correlate to the (1) commute
role attitudes, (2) desire to teleport to/from work, (3) value placed on the

commute to/from work.

5.4.1 Limitations and Further Work

The most significant limitation of the study was the sample size. Whilst the
194 participants was sufficient in exceeding the required number of participants
for the planned regression analysis according to power analysis, it is too small
to make the findings of this study conclusive. The study design introduced the
multiple comparisons problem; accounting for this rendered the findings of the
study to be insignificant. The study does, however, introduce an interesting and
pertinent research question that warrants further investigation, especially in
light of recent COVID-19 related changes to working behaviours that have acted
as a catalyst in projecting the workforce at large towards greater adoption
of remote working practices. This study demonstrates the importance of
understanding how evolving work behaviours may affect attitudes towards
commuting and begins to uncover some of the complexity of this relationship.
Further exploration would allow us to consider and predict the future role/
place of the commute and whether commuting will continue to feature as part

of the working day for the majority of the workforce.

5.5 Conclusion

An individual’s perception of the divide between their personal life domain
and work domain differs from the reality, or objective measure, of this divide.
As technology advances and working behaviours evolve, the objective divide
between the domains increasingly blurs. This study suggests that as this
occurs, individuals will regard their commute less favourably in terms of the
role that it plays in helping them to separate the work domain and personal
life domain, and in getting in the right mindset for each domain. Despite a

lesser association with these notions that the commute serves a positive role,
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individuals do not alter their judgements on the value or desirability of their
commute.

An individual’s perception of the clarity of the divide between these life
domains was not found to be associated with their attitudes towards commuting.

When accounting for the multiple comparisons problem, however, neither
the objective divide nor the subjective divide were found to be correlated to
any of the attitudes towards commuting assessed in this study.

Understanding how the objective and subjective divide between the per-
sonal life domain and work domain relate to various aspects of commuting
- specifically, the roles that commuting may play and attitudes towards it -
would enable speculation as to the purpose and prevalence of commuting in the
future as increased remote working behaviours further blur the divide between

the domains.
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Chapter 6

Commuting and COVID-19

6.1 Introduction

Intervention studies explore the impact of changed commuting behaviours on
subjective well-being outcomes and long-term behavioural changes. They typic-
ally rely on voluntary participation, and therefore, introduce an inherent level
of selection bias. Occasionally, circumstances arise that alter the conventional
order of society, bringing about unprecedented adaptations. The COVID-19
pandemic is one such disruptive event. Individuals who would not normally
opt-in to working from home schemes or commuting behaviour intervention
studies were forced to forgo their commute or make changes to their routine
commute. This study explored how these unique circumstances caused by the
pandemic affected attitudes towards commuting.

Switching to active or public modes of transportation has been the most
widely researched intervention with regards to commuting. In their UK-
based study, Page and Nilsson [116] found that individuals who switched from
commuting by car to travelling by e-bike reported more positive affective
well-being. A study of car commuters in Sweden found that utilisation of
public transportation for two or three of the commutes within a given week
affected an individual’s perceptual and attitudinal ratings towards car and
public transportation [3]. A similar study conducted at MIT in the United
States, also requiring the habitually car commuting participants to commute
using public transport for two or three days during a specified week, observed
an increase in the average level of satisfaction with the commute [2].

A few studies have explored adaptations to other aspects of the commuting
experience. For example, extending the duration of the commute was found
to result in both short term and long term negative effects on subjective
well-being [20]. Utilising techniques such as mindful movement and guided
breathing during commutes made by car has been shown to enhance the

commuting experience by reducing stress and increasing psychological wellness
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[118] [117]. Engaging in role-clarifying prospection - thinking about career-
related or personal goals and plans for the day or week ahead - was found to
attenuate the negative effects of lengthy commute times on job satisfaction
and turnover intention [73].

The on-going coronavirus pandemic has transformed working practices
globally. In mid-March 2020 in the UK, government guidelines imposed working
from home on all employees except in exceptional cases where this was not
possible, and enforced the closure of certain workplaces [110]. Despite some
easing of the lockdown restrictions in June, employees were encouraged to
continue to work from home where possible. Thus, some individuals lost their
daily commute, some spent more time working from home and commuted
to their workplace less frequently, and others who continued to commute
found their usual journey to be quite different, with far fewer people using the
transport networks and safety restrictions in place.

Prior to the outbreak of the coronavirus pandemic, the study exploring the
role of the commute (Chapter 5) was carried out, which involved collecting
data via a survey as detailed in Section A.2. By asking those same survey
participants to again evaluate their perceptions about commuting, the effects
of COVID-19 related changed behaviours on these attitudes were captured.

This study explored how attitudes regarding commuting to/ from work have
been affected by COVID-19, an event that changed working behaviours and
the routine commute for employees across the UK. The effects of three work
related changes on a wide range of attitudes and perceptions were explored.
The primary analysis focused on the effects of changes to the number of hours
worked from home. The secondary analysis explored the effects of changes to
the divide between an individual’s work and personal life domains, in terms of

both the objective and perceived divide.

6.1.1 Chapter Structure

Section 6.2 details the methods, defining the study variables and describing the
plan for the regression analysis, both following the pre-registered study design
and the refined methodology. Section 6.3 presents the results of the regression
analysis, for both sets of analysis. These findings are discussed in Section
6.4; this led to some additional, qualitative, analysis being conducted. The
thematic analysis is presented in Section 6.5. An overall discussion, combining
the findings of both the quantitative and qualitative elements of this study,
is presented in Section 6.6. And finally, Section 6.7 concludes the chapter,

summarising the key findings and contributions of the study.
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6.1.2 Contributions

The study presented in this chapter addresses Research Question 4 outlined
in Section 1.1: How do significant changes in commuting behaviours affect
attitudes towards commuting?

Most intervention studies on commuting have explored the effect that
switching the mode of transport used have on subjective well-being. This is the
first study to explore how changes to working from home behaviours and to
the divide between personal life and work - both subjectively and objectively

experienced - affect attitudes towards commuting.

Specifically, this study tested the hypotheses that:

Primary Analysis: Change in Working From Home Hours
1. Those who have a greater increase in their working from home hours will

place greater value on their commute to work

2. Those who have a greater increase in their working from home hours will

place greater value on their commute from work

3. Those who have a greater increase in their working from home hours will

express less desire to teleport to work

4. Those who have a greater increase in their working from home hours will

express less desire to teleport from work

5. Those who have a greater increase in their working from home hours will feel
more strongly that their commute helps them to separate their personal

life and work life

6. Those who have a greater increase in their working from home hours will
feel more strongly that their commute gives them time to get into the right

mindset for home/ work

7. Those who have a greater increase in their working from home hours will

express less desire to work from home in the future

8. Those who have a greater increase in their working from home hours will be

more likely to state that they miss their previous commute

Secondary Analysis: Change in Divide Between Work and Personal Life
Domains (both subjective and objective)

9. Those who have a greater negative change to the divide between their work
domain and personal life domain (less clear/more blurred divide) will place

greater value on their commute to work

10. Those who have a greater negative change to the divide between their work
domain and personal life domain (less clear/more blurred divide) will place

greater value on their commute from work
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11. Those who have a greater negative change to the divide between their work
domain and personal life domain (less clear/more blurred divide) will express

less desire to teleport to work

12. Those who have a greater negative change to the divide between their work
domain and personal life domain (less clear/more blurred divide) will express

less desire to teleport from work

13. Those who have a greater negative change to the divide between their
work domain and personal life domain (less clear/more blurred divide) will feel
more strongly that their commute helps them to separate their personal

life and work life

14. Those who have a greater negative change to the divide between their work
domain and personal life domain (less clear/more blurred divide) will feel more
strongly that their commute gives them time to get into the right mindset

for home/ work

15. Those who have a greater negative change to the divide between their work
domain and personal life domain (less clear/more blurred divide) will express

less desire to work from home in the future

16. Those who have a greater negative change to the divide between their work
domain and personal life domain (less clear/more blurred divide) will be more

likely to state that they miss their previous commute

6.2 Methods

6.2.1 Participants

The study utilised primary data collected via two online surveys. The first
survey was conducted over a six week period, between 8 February and 21
March 2020, and received responses from 194 individuals who commute by car.
Participants were all: (1) in employment/ self-employed; (2) over the age of
18; (3) commuters (at least once a week); (4) English speaking; and (5) living
in the UK.

These individuals were invited to participate in a second survey, conducted
over a four week period, between 10 June and 8 July 2020. Based on power
analysis a minimum sample size of 136 participants was required. 138 com-
pleted survey responses were analysed in this UK based study, and sample
characteristics are presented in Table 6.1.

Full details on the data collection processes for both surveys, power analysis

calculation, and sample characteristics are provided in Appendix A.
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Table 6.1: Sample characteristics for the 138 participants
of the study on Commuting and COVID-19

Sex
Female

Age
Age Range
Average Age

Education Level
Ph.D
Master’s Degree
Undergraduate Degree
College (A-Levels/BTEC/IB etc)
Secondary School

Marital Status
Single, Never Married
Married
Living with Partner
Divorced /Separated
Widowed

Number of Children in Household
None
One
Two
Three

Daily Activity Limitations Due to
Health Problems or Disabilities
No
Yes, Limited A Little
Yes, Limited A Lot

Number Percent
107 78%
21-66 -
39 -
2 1%
22 16%
61 44%
37 27%
16 12%
37 27%
59 43%
33 24%
8 6%

1 1%
89 65%
23 17%
23 17%
3 2%
125 91%
12 9%

1 1%

NOTE: The survey questions used to obtain details on sample charac-

teristics are presented in Appendix A.
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6.2.2 Study Variables

This study utilised a range of variables which are categorised and detailed
in this section: independent variables, dependent variables, commute/ work

variables and socio-demographic variables.

Independent Variables
The study had three independent variables, which resulted in three sets of

analysis being carried out:

Change WFH Hours

Change in the number of hours the individual works from home, questions
3.2 and 3.4 presented in Appendix A. The Change WFH Hours figure was
calculated by subtracting the previous number of hours spent working from

home from the number of hours spent working from home during the pandemic.

Change Subjective Divide

Change in the level to which the individual feels as though their work and
personal life merge based on the amount of effort/ time they spend working
outside of the office and outside of working hours, questions 2.16 and 3.15
presented in Appendix A. The Change Subjective Divide figure was calculated
by subtracting the previous perceived level of divide from the perceived level

of divide during the pandemic.

Change Objective Divide

Change in the number of days the individual works outside of the office and
outside of working hours, questions 2.17 and 3.16 presented in Appendix A.
The Change Objective Divide figure was calculated by subtracting the previous

number of days from the number of days during the pandemic.

Dependent Variables
Eight dependant variables, corresponding to the eight hypotheses, were

tested using separate models for each of the three sets of analysis:

Change Value To

Change in how valuable the individual perceives their commute to work to
be. Individuals were asked for a rating prior to the outbreak of COVID-19 and
then again during the pandemic, questions 2.1 and 3.9 presented in Appendix
A, respectively. The Change Value To figure was calculated by subtracting the
previous value placed on the commute from the value rating assigned during

the pandemic.

Change Value From
Change in how valuable the individual perceives their commute from work
to be. Individuals were asked for a rating prior to the outbreak of COVID-19

and then again during the pandemic, questions 2.2 and 3.10 presented in
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Appendix A, respectively. The Change Value From figure was calculated by
subtracting the previous value placed on the commute from the value rating

assigned during the pandemic.

Change Teleport To

Change in the desire to be able to teleport to work, negating the need for
the commute. Individuals were asked to indicate the degree of their inclination
to teleport to work prior to the outbreak of COVID-19 and then again during
the pandemic, questions 2.7 and 3.13 presented in Appendix A, respectively.
The Change Teleport To figure was calculated by subtracting the previous
number of days that the individual would have liked to teleport to work from

the number of days indicated during the pandemic.

Change Teleport From

Change in the desire to be able to teleport from work, negating the need for
the commute. Individuals were asked to indicate the degree of their inclination
to teleport from work prior to the outbreak of COVID-19 and then again during
the pandemic, questions 2.8 and 3.14 presented in Appendix A, respectively.
The Change Teleport From figure was calculated by subtracting the previous
number of days that the individual would have liked to teleport home from

work from the number of days indicated during the pandemic.

Change Separate Domains

Change in the belief that the commute acts as a means to separate the
work domain and personal life domain. Individuals were asked to indicate their
level of agreement with the notion that the commute helps to separate their
work domain and personal life domain prior to the outbreak of COVID-19 and
then again during the pandemic, questions 2.5 and 3.7 presented in Appendix
A, respectively. The Change Separate Domains figure was calculated by
subtracting the previous rating from the level of agreement with the statement

indicated during the pandemic.

Change Mindset

Change in the belief that the commute provides time to get into the mindset
for what follows. Individuals were asked to indicate their level of agreement
with the notion that the commute provides time to get into the right mindset
for work/ home prior to the outbreak of COVID-19 and then again during the
pandemic, questions 2.6 and 3.8 presented in Appendix A, respectively. The
Change Mindset figure was calculated by subtracting the previous rating from

the level of agreement with the statement indicated during the pandemic.

Choose WFH
Attitudes towards working from home in the future, post COVID-19. Indi-

viduals were asked how many hours a week they would choose to work from
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home once the pandemic is over and work life returns to normal, question 3.5

in Appendix A.

Miss Commute
Whether individuals miss their previous commute. Individuals were asked

whether they miss their typical commute, question 3.11 in Appendix A.

Commute/ Work Variables
Three work and commute related variables were included in the regression

models:

Commute Time
The duration of the individual’s typical one-way commute, in minutes,

question 2.18 in Appendix A.

Commute Time Difference

The difference between the duration of the individual’s typical one-way
commute and their ideal commute time, questions 2.18 and 2.20 in Appendix
A. The Commute Time Difference figure was calculated by subtracting the

actual commute time from the ideal commute time, in minutes [162].

Change Job Satisfaction

Change in the individual’s job satisfaction, questions 2.15 and 3.6 in Ap-
pendix A. Controlling for the change in job satisfaction, rather than a snapshot
at one point in time, was important as it accounted for the impact of pandemic-
related changes to the individuals usual work behaviour and attitudes. The
Change Job Satisfaction figure was calculated by subtracting the previous level

of job satisfaction from the rating assigned during the pandemic.

Socio-Demographic Variables

The study had three socio-demographic variables:

Sex

Information obtained using question 2.25 in Appendix A.

Age

Information obtained using question 2.26 in Appendix A.

Change SWEMWBS

The SWEMWBS mental well-being measure was issued as part of both
surveys allowing the study to account for a change in well-being rather than a
snapshot rating capturing well-being at a single moment in time, questions 2.24
and 3.17 in Appendix A. This was particularly important and beneficial as the
study was focusing on changes that arose as a result of a global pandemic, an
uncertain and stressful event that may impact mental well-being. The Change

SWEMWRBS figure was calculated by subtracting the previous score from that
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obtained during the pandemic.

6.2.3 Study Design

The study was pre-registered on Open Science Framework (https://osf.io/xkg7f)
prior to data collection.

The analysis was carried out using multiple linear regression models in
R [123], and consisted of three sets of eight models; one set for each of the
independent variables, and eight models per set for each of the dependent
variables.

One of the independent variables addressed the primary analysis - Change
WFH Hours - and the remaining two variables - Change Subjective Divide and
Change Objective Divide - assessed the secondary analysis. The eight dependent
variables were Change Value To, Change Value From, Change Teleport To,
Change Teleport From, Change Separate, Change Mindset, Choose WFH
and Miss Commuting. All of the models also contained the Commute Time,
Commute Time Difference, Change Job Satisfaction, Sex, Age and Change
SWEMWBS variables.

The models took the form:
Y = Bo + B1.Xi + BT + B3D; + Badi + B5S; + BeAi + BrWi + u;

where
Y = Dependent Variable for the i** Individual;
X = Independent Variable;
T = Commute Time;
D = Commute Time Difference;
J

= Change Job Satisfaction;

ge;
= Change SWEMWBS;

u = Regression Error Term.

== 0
I
>

The pre-registration stated that all of the analysis would be carried out
using multiple regression models. This was an oversight that failed to account
for the binary nature of the Miss Commute variable, for which people indicated
whether they did, or did not, miss their previous commute. It would not be
possible to model this dependant variable using a multiple regression model. A
multiple logistic regression model was adopted for this analysis; overall, three
multiple logistic regression models were included in the study, one for the Miss

Commute model in each of the sets of the analysis.
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In the regression tables in Section 6.3, figures for adjusted R-squared are
presented. For multiple regression, these are generated in R as part of the
model summary. However, for multiple logistic regression, the glm command
in R does not produce pseudo R-squared values; thus, approximations of the

model fit were obtained using McFadden’s R squared, as follows:

WFH MC <- glm(Miss Commute ~ Change WFH Hours +
Commute Time + Commute Time Difference +
Change Job Satisfaction +
Sex + Age + Change SWEMWBS,
data = COVID,
family = binomial)
nullmod <— glm(Miss Commute ~ 1,
data = COVID,
family="binomial”)

1-logLik(WFH MC) /logLik(nullmod)

Refined Methodology

The pre-registration did not state that the commute time and commute time
difference variables would be included in the models in log transformed form.
Thus, the analysis was carried out using the raw values and the results are
presented in Section 6.3. The analysis was also repeated, however, using
the natural logarithm of commute time plus one - calculated using the loglp
function in R - as the commute time, and commute time difference calculated
by dividing the loglp transformed ideal commute time values by the loglp
transformed actual commute time; these results are presented in Section 6.3.2.
For the analysis conducted using the refined methodology, the Commute
Time Difference figure was taken as a ratio of ideal commute time to actual
commute time, rather than subtracting the duration of the ideal commute time
from the actual commute time. The ratio approach accounts for the relative
nature of the variable, as explained in Section 4.2.2. Whilst the Subjective
Commute Time and Commute Well-Being study, Chapter 4, exposed the
significance of considering acceptable commute time in explorations of commute
well-being, the role of this variable with regards to commuting attitudes is
unknown; therefore, it was not included in the revised regression models.
The analysis carried out with the refined methodology also amended the
figures for the Choose WFH variable. The main analysis, based on the pre-
registration, utilised the figures provided by participants indicating the number
of hours per week that they would like to work from home in the future. The
revised analysis converts these figures into a percentage of the individual’s total

weekly working hours to obtain a proportion of the work hours the individual

100



would like to work from home. This accounts for the variability in the total
working hours per week across the sample.

Similarly, the Change WFH Hours figures were converted from a change
in the number of hours to a change in the percentage of total working hours
spent working from home. This was possible as individuals were asked for their
total weekly working hours pre-COVID, question 3.1, and during the pandemic,
question 3.3. Accounting for the total working hours provides a more meaningful
measure. The importance of this amendment is best demonstrated with an
example. Two individuals who find themselves working an additional five hours
from home during the week will experience this change quite differently if for
one of them this represents a 50% increase in their total working hours spent

working from home and for the other it represents a 10% increase.

6.3 Results

This section begins by presenting the regression analyses carried out in accord-
ance with the pre-registered methodology, Section 6.3.1. The analysis was then
repeated using a refined methodology, as described in Section 6.2.3, and the

results are presented in Section 6.3.2.

6.3.1 Pre-Registered Analysis

Most of the study participants experienced changes to their working hours
as a result of the COVID-19 pandemic. 26 individuals, or 19%, worked more
hours during the pandemic than before; conversely, 48 people (35%) reported
working fewer hours during the pandemic. Working hours for 64 individuals
(46%) remained unchanged despite the pandemic.

The primary analysis assessed how changes to the number of hours spent
working from home affected attitudes towards commuting. Before the COVID-
19 outbreak, 84 participants did not spend any of their working hours working
from home. 6 participants spent more than half of their working hours working
from home and no-one worked from home full-time. During the pandemic, 27
individuals did not spend any of their working hours working from home and
75 participants worked from home full-time.

The majority of participants, 103 or 75%, spent more hours working from
home during the pandemic than they did before the outbreak. 30 individuals,
or 22%, worked the same number of hours from home during the pandemic
as they did before. The remaining 5, or 4%, worked fewer hours from home
during COVID-19.

Changes to the divide between an individual’s work life and personal life

was the focus of the secondary analysis. Individuals reported both feeling
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Figure 6.1: Scatter-plots of (1) subjective divide before the pandemic versus
subjective divide during the pandemic (left), (2) objective divide before the
pandemic versus objective divide during the pandemic (right).

NOTE: Subjective divide was a rating from 1-7. Objective divide ranged from 0-7 days. For
both variables, a higher score indicated less of a divide between the personal life and work
domains. Solid line on the plot indicates OLS regression line.

as though the divide between the two life domains was less clear during the
pandemic than before, subjective divide, and that they spent time working
outside of the office and outside of working hours on more days of the week,
objective divide. The reported values of subjective and objective divide are

plotted in Figure 6.1.

Bayesian t-Tests

The majority of the variables included in this study were differences; for
example, change in the number of hours worked from home. To test whether
the population means for both groups - before the pandemic and during the
pandemic - for each of the variables significantly differed, Bayesian paired
sample ¢-tests were performed using the statistical package BayesFactor [100]
in R.

Change WFH Hours: 7:1 odds in favour of alternative hypothesis (i.e. reject

null hypothesis that there is no difference in means)

Change Objective Divide: 14495:1 odds in favour of alternative hypothesis (i.e.

reject null hypothesis that there is no difference in means)

Change Subjective Divide: 15:1 odds in favour of alternative hypothesis (i.e.

reject null hypothesis that there is no difference in means)

Population means for the three independent variables were found to be
statistically different between the two groups. In other words, survey parti-

cipants experienced changes in the number of hours they worked from home,
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the objective divide between their home and work lives, and their subjective
experience of this divide.
Of the eight dependant variables, six were based on differences. The results

of the Bayesian t-tests were as follows:

Change Value To: 1.4:1 odds in favour of null hypothesis
Change Value From: 7.6:1 odds in favour of null hypothesis
Change Teleport To: 8.2:1 odds in favour of null hypothesis
Change Teleport From: 1.7:1 odds in favour of null hypothesis

Change Separate Domains: 215:1 odds in favour of alternative hypothesis (i.e.

reject null hypothesis that there is no difference in means)
Change Mindset: 1.5:1 odds in favour of null hypothesis

Of the dependent variables only agreement with the idea that the commute
helps to separate personal life and work life was found to have statistically
significant population mean differences between pre-COVID and during-COVID
ratings. Interestingly, there were no significant differences in evaluations of
the value of the commute, desire to teleport, or agreement with the statement
that commuting gives individuals time to get into the right mindset for home/

work.

Regression Analysis

The study consisted of three sets of analysis, each set containing eight models
that all had the same independent variable. The regression results are presented
in Table 6.2. For simplicity, only the effect of the independent variable on the
dependent variable is presented. The full model results, including the model
outputs for all of the variables included in the models, is presented in Appendix
D. The columns represent the eight dependent variables corresponding to
the regression models. The rows present the effects of the three independent
variables on the dependant variables, and the adjusted r-squared figures for
each of the 24 models are also presented.

Increases in the number of hours spent working from home were found
to positively correlate to the individual’s desire to work from home in the
future: every additional hour spent working from home during the pandemic,
compared to before the pandemic, correlated to a desire to work from home for
an additional 0.27 hours in the future. There was found to be no correlation
between changes to hours spent working from home and (1) the value placed
on the commute, (2) the desire to teleport to/from work, (3) agreement with
the notion that the commute acts as a means to separate the work domain and

personal life domain, (4) the belief that the commute provides time to get into
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the right mindset for what follows the journey, or (5) whether the individual
misses their previous commute.

Decreases in subjective divide were found to be positively correlated to
whether the individual misses their previous commute. A unit increase in
subjective divide - which was measured on a scale from 1 (clear divide between
work and personal life) to 7 (no divide between work and personal life) - was
found to be correlated to a 26.5% (exp(0.235) = 1.265) increase in the odds of
missing the commute compared to not missing the commute. No correlation
was found between changes to subjective divide and (1) the value placed on
the commute, (2) the desire to teleport to/from work, (3) agreement with the
notion that the commute acts as a means to separate the work domain and
personal life domain, (4) the belief that the commute provides time to get into
the right mindset for what follows the journey, or (5) the desire to work from
home in the future.

Changes to objective divide was found to not be correlated to (1) the value
placed on the commute, (2) the desire to teleport to/from work, (3) agreement
with the notion that the commute acts as a means to separate the work domain
and personal life domain, (4) the belief that the commute provides time to
get into the right mindset for what follows the journey, (5) the desire to work
from home in the future, or (6) whether the individual misses their previous
commute.

The lack of correlation between the Change Value variables, Change Teleport
variables or Change Mindset variable and any of the three dependent variables,
may be explained by the fact that the Bayesian t-tests found there to be no
discernible difference in the population means between pre-COVID and during-
COVID values for any of these five independent variables. Interestingly, no
correlation was found between the Change Separate Domains variable and any
of the three dependent variables despite there being a statistically significant
difference in the population means between pre-COVID and during-COVID
values.

The two statistically significant correlations - (1) Change WFH Hours &
Choose WFH, and (2) Change Subjective Divide & Miss Commute - were with

independent variables that were only measured during the pandemic.

6.3.2 Refined Methodology

As detailed in Section 6.2.3, a number of changes were made when carrying

out the refined analysis:

e Change WFH Hours: converted to a change in the percentage of total

working hours spent working from home
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e Choose WFH: converted to a percentage of the individual’s weekly work-

ing hours

e Commute Time: natural logarithm of actual duration plus one utilised,

calculated using the loglp function in R

e Commute Time Difference: loglp transformed ideal commute time values

were divided by the loglp transformed actual commute time

A Bayesian t-test was carried out using the revised values for WFH hours,
with WFH hours taken as a percentage of total working hours. The revised
result was 2.3:1 odds in favour of the alternative hypothesis, as opposed to the
previous 7:1 odds in favour of the alternative. This is a notable difference as
Bayes Factor values between 0.33 and 3 are considered to be inconclusive, or
only anecdotal evidence for any hypothesis [13]. Thus the population means for
WFH Hours before-COVID and during-COVID were not found to statistically
differ.

Changes to the remaining variables would not affect the Bayesian ¢-tests
results as they were not included in that analysis. The updated regression
analysis is presented in Table 6.3.

Increases in the proportion of hours spent working from home were found to
positively correlate to the individual’s desire to work from home in the future.
This was also found to be the case in the initial analysis. The magnitude of the
effect is similar for both sets of analysis, however, as the variables Change WFH
Hours and Choose WFH were revised, the results are interpreted differently.
In the revised analysis, every additional 1% increase in the total working hours
spent working from home was found to be correlated to a desire to spend an
additional 0.25% of the working week working from home. When carrying
out the analysis using the revised methodology, increases in the proportion of
hours spent working from home was also found to be correlated to whether the
individual misses their previous commute. The odds of missing the previous
commute were found to be 1.4% (exp(0.014) = 1.014) higher than not missing
the commute with every additional 1% increase in the total working hours
spent working from home. For example, an individual who now spends an extra
20% of their working hours working from home (previously 10% and now 30%
of their working hours), will have a 28% increase in the odds of them missing
their commute as opposed to not missing their commute. There was found
to be no correlation between changes to hours spent working from home and
(1) the value placed on the commute, (2) the desire to teleport to/from work,
(3) agreement with the notion that the commute acts as a means to separate
the work domain and personal life domain, or (4) the belief that the commute

provides time to get into the right mindset for what follows the journey.
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As with the initial analysis, decreases in subjective divide were found to be
positively correlated to whether the individual misses their previous commute;
the magnitude of the effect is similar for both sets of analysis. In the revised
analysis, a unit increase in subjective divide - which was measured on a scale
from 1 (clear divide between work and personal life) to 7 (no divide between
work and personal life) - was found to be correlated to a 26% (exp(0.231) =
1.260) increase in the odds of missing the commute compared to not missing the
commute. No correlation was found between changes to subjective divide and
(1) the value placed on the commute, (2) the desire to teleport to/from work,
(3) agreement with the notion that the commute acts as a means to separate
the work domain and personal life domain, (4) the belief that the commute
provides time to get into the right mindset for what follows the journey, or (5)
the desire to work from home in the future.

Changes to objective divide was found to not be correlated to (1) the value
placed on the commute, (2) the desire to teleport to/from work, (3) agreement
with the notion that the commute acts as a means to separate the work domain
and personal life domain, (4) the belief that the commute provides time to
get into the right mindset for what follows the journey, (5) the desire to work
from home in the future, or (6) whether the individual misses their previous

commute. This is unchanged from the initial analysis.

6.4 Discussion

Both sets of analysis - initial analysis and carried out using the revised meth-
odology - found (1) increases in the number /proportion of working hours spent
working from home to be positively correlated to the desire to work from home
in the future, and (2) individuals feeling as though the divide between their
work and personal lives was less clear to be positively correlated to whether
they missed their previous commute. The revised analysis also found increases
in the proportion of hours spent working from home to be correlated to whether
the individual missed their previous commute.

In the initial analysis, every additional hour spent working from home
during the pandemic, compared to before the pandemic, was found to be
correlated to a desire to work from home for an additional 0.269 hours in
the future. In the revised analysis, every additional 1% increase in the total
working hours spent working from home was found to be correlated to a desire
to spend an additional 0.25% of the working week working from home. The
study hypothesis had predicted that those with a greater increase in their
working from home hours would express less desire to work from home in
the future. This was anticipated based on the idea that working from home

without a commute would lead to blurring of the divide between the personal

108



life and work domains [135], and a newfound appreciation for the time afforded
by the commute, resulting in the individual looking unfavourably at working
from home in the future. On the contrary, the data indicates that our study
participants had a positive experience of working from home. This may have
been due to the timing of the follow-up survey; data collection began (10 June)
7 weeks after completion of data collection for the first survey (21 March)
and just under 7 weeks after national lockdown was announced in the UK (23
March). Our findings may have differed had the question been asked after a
longer period of time.

Some individuals, however, do find working from home to work for them
and an individual’s adaptability to this practice has been linked to factors such
as personality [24] and relationship status [160]. And whilst some studies have
highlighted the negative aspects of working from home, such as isolation, higher
levels of stress than office-based workers and lower quality sleep [45], others
have found numerous benefits. A comprehensive review of telecommuting
literature undertaken by Allen and colleagues in 2015 [5] found working from
home to be associated with a range of positive outcomes including higher job
satisfaction, greater perceived autonomy, lower work exhaustion and higher
job performance. Whilst the methodology may have influenced the findings, it
is also reasonable to conclude that the study participants were amongst those
suited to working from home and enjoyed the benefits that working from home
has to offer.

Both increases in the proportion of hours spent working from home and
increased blurriness of the subjective divide between an individual’s personal
life and work domains were found to be positively correlated to whether the
individual misses their previous commute. Both of these findings were consistent
with the study hypotheses. The link with increases in proportion of hours spent
working from home suggests that as the commute features less prominently in
an individual’s life, the role that it previously played - and the importance of
this role - becomes more apparent. The correlation between an individual’s
perception of the divide between their different life domains and missing their
previous commute implies that the commute may have played a role in helping
to separate these domains. It is interesting, therefore, that no direct correlation
was found between subjective divide and the variable representing the notion
that the commute acts as a means to separate the work domain and personal
life domain, even though this was the only dependent variable taken as a
difference between pre-COVID and during-COVID figures that was found to
exhibit statistically significant population mean differences according to the
Bayesian t-tests. One reason for this might be that individuals are unaware
of the commute playing the role of helping to keep the life domains separate,

or that they are unwilling to admit it, but it nonetheless emerges elsewhere
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in the analysis. Alternatively, the commute may be missed not because it
helps to separate the life domains but rather as it has now taken on a new
veneer of, for example, being a respite from the more murky amalgamation of
work life and personal life. The specific circumstances around the COVID-19
pandemic make this a unique experience beyond a simple intervention study in
which individuals work from home, and may have altered attitudes towards
commuting, and the role that the commute plays, in ways previously unseen.
The commute may be missed for newfound reasons that were not explored in
this study.

The lack of correlation between variables can be as interesting and insightful
as uncovering associations. Despite individuals experiencing both objective and
perceived changes to their working and commuting behaviours, there were no
statistically significant differences between their pre-COVID and during-COVID
evaluations, according to the Bayesian t-tests (except for the Change Separate
Domains variable). They did not significantly change their perception of the
value of the commute, their desire to teleport to/from work, or their feeling
that the commute gives them time to get into the right mindset for home/work.
In order to attempt to understand the experience of the study participants
more comprehensively, and with a hope of uncovering some potential reasons
for the lack of change in attitudes towards commuting despite the COVID-19
related changes to the work landscape, some additional analysis was carried
out. This analysis took the form of a qualitative study; thematic analysis

allowed for user identified concepts to emerge from the data.

6.5 Thematic Analysis

The COVID-19 survey included the following open-ended question (question
3.12): Please write a few sentences explaining your answer. Have your attitudes
towards commuting changed since the outbreak of the COVID-19 pandemic?
Think specifically about the value you place on commuting.

Inductive thematic analysis was conducted on the 138 responses to this
question, using the six-phase methodology established by Braun and Clarke [14].
Inductive analysis allows themes to emerge from the data without influence
from existing theoretical models. Phase one of the process was familiarisation
with the data. This involved reading through all of the responses numerous
times and making notes on initial ideas and patterns that became apparent. It
quickly became clear that a significant proportion of the participants were still
commuting to work. Conducting the analysis on the full corpus of responses
would not be appropriate due to the vast differences in the experience. Thus,
the data was split into two: those who continued to commute to work during

the pandemic and those who worked from home. Both cohorts provided
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interesting, and distinct, insights into their unique experience and attitudes
towards commuting during the global pandemic. Therefore, two sets of thematic
analysis were carried out, the results of which are presented in this section.

Of the 138 study participants, 60 continued to commute to some degree
during the pandemic and 78 worked from home. The fact that 43% of the
sample continued to commute may account for the lack of difference between
pre-COVID and during-COVID ratings for most of the commuting attitude
variables tested in the quantitative study, such as value of the commute and
desire to teleport. The study was not assessing the impact of losing the
commute to the degree that had been anticipated and intended.

Both of the thematic analyses conducted in this section followed the six-
phase framework outlined by Braun and Clarke [14]. Other researchers have
added to the literature on conducting a thorough thematic analysis and the
analysis conducted in this study also benefited from the guidance of Nowell
and colleagues [107], and Maguire and Delahunt [92].

The first step, as described earlier, involved becoming familiar with the
data and documenting initial observations, thoughts and insights. At the next
stage, coding of the data took place, beginning the process of organising the
data in a systematic and meaningful way. This entailed assigning labels/ codes
to sections of participant responses (words, phrases or sentences) to describe
the feeling or idea expressed; it broke the responses down into small chunks of
meaning. Further details and quotes were also noted to add context and depth
to the coding.

At the third stage, themes began to take form. DeSantis and Ugarriza [35]
provide the following definition of a theme based on their review of the literature:
a theme is an abstract entity that brings meaning and identity to a recurrent
experience and its variant manifestations. As such, a theme captures and unifies
the nature or basis of the experience into a meaningful whole. Thus, at the third
stage, coded data extracts from the second phase were sorted and collated into
relevant themes. This was carried out in two stages. Firstly, a comprehensive
list of all of the codes used across the dataset was created, compiling the
additional notes and quotes from the various responses. Secondly, the codes
were grouped into relevant themes; some themes encompassed multiple codes
whereas others formed from a single code.

The fourth stage involved reviewing the themes. The coded data extracts
within each theme were assessed to ensure that they formed a cohesive pattern.
Additionally, the validity of individual themes was reviewed to ensure that
they accurately reflected the content of the dataset as a whole. At this stage,
themes may be combined, discarded, created or broken down into separate
themes. The aim of this stage is to obtain a set of themes where the data within

each theme coheres together meaningfully and there are clear and identifiable

111



distinctions between the themes. Thematic maps are a useful visual tool to
present the themes and review how they work together to represent the dataset.

The fifth stage finalises the themes. This stage involves the final refinement
of the themes, with the essence of each theme being clearly defined; the
researcher reviews what each theme represents, how the subthemes interact
and relate to the main theme, and how the themes relate to each other. The
themes are not deemed finalised until they are compared to the original set
of participant responses and deemed to be an accurate representation of the
entire corpus. Names are then assigned to the themes and the sixth, and final,
phase of the process, writing up the analysis, may be carried out.

The thematic analysis for both of the datasets - (1) commuting during the
pandemic and (2) working from home - are presented in Sections 6.5.1 and

6.5.2 respectively.

6.5.1 Commuting During COVID-19

Phase 1 involved reading through the 60 responses multiple times and making
notes of initial observations and thoughts. This allowed patterns across the
dataset to begin to emerge and informed Phase 2 during which the initial
notes were transformed into codes. 24 separate codes were assigned across
the dataset. At Phase 3, these 24 codes formed 10 themes. On reviewing
the themes during Phase 4, these were further refined to produce the final 4
themes that were deemed to accurately represent the responses describing the
experience of commuting during the COVID-19 pandemic.

The formation of the themes from codes at Phase 2 through to the final
themes at Phase 4 are presented in Table 6.4. A thematic map visually
presenting the final four themes is provided in Figure 6.2. The remainder of
this section defines each of the themes, outlining what each of the themes

encompasses and how they are distinct from each other.

Role of Commuting

The Role of Commuting theme encompasses all of the various roles that the
commute plays. Firstly, Commute as Time covers the idea that the commute
provides time; individuals did not just mention that they carried out other
activities during their commute but explicitly mentioned that the commute
provided them with the time to carry these out. Here the emphasis is on
the commute providing time. For example, one individual stated that they
“particularly value the commute to work as I have time to get in to work mode”
whilst another noted that it provides “time to switch off from work and to
listen to a podcast.” One individual highlighted the personal nature of this time,
as time to “do something for myself.” Here the activity itself is not mentioned,

the time created to carry out this activity is emphasised and valued.
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Table 6.4: Development of themes for commuting during the COVID-19 pan-

demic
Phase 2 Phase 3 Phase 4
Codes Themes Final Themes

Commute as Time

Commute as Time

Role of Commuting

Commute as Time-Out

Commute as Agent Commute as Agent

Exhausting Commute as Work

Concentration

Safety

Part of the Working Day
Mindset

Commute as Tool

Separate

Getting To Work

Environment Environment Impact of Commuting
Emotion/Affect Emotional Impact

Well-Being

Unpredictability

Better Than Before Better Than Before Reflecting on Change

Change Changes

Extreme Experiences

“COVID Hasn’t Affected Me”

Opportunity Cost Opportunity Cost Waste of Time

Redundant Capacity

Waste of Time Wasted Time

Too Short

Desire To Eliminate Commute

Necessity

NOTE: Analysis of the 60 responses from individuals who continued to commute during
COVID-19 led to the development of 24 codes, presented in the left column. The 24 codes
formed 10 themes, presented in the middle column. Further refinement produced the final 4
themes, presented in the right column.
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Figure 6.2: Thematic map of the derived themes for commuting during COVID-
19.

NOTE: The sentiment expressed within each theme is indicated to be positive [+], negative
[-], or mixed [+/-], where appropriate.

Commute as Agent accounts for individuals referring to their commute as
an active agent in their experience. It acknowledges the distinction between the
commute as time for other activities that instigate change and the commute
itself as the instigator of change. One individual claimed that their commute
“motivates me and wakes me up”. Similarly, another stated that theirs “puts
me in an okay mood”; they did not simply say that they are in an “okay mood”
by the end of their commute but rather that the commute actively put them
in this state, the commute was the active agent of change.

Commute as Work covers two broad ideas: the commute as a tiring activity
and that the commute should be considered to be part of the working day.
The former breaks down further into three nuanced concepts. Firstly, the
commute as an exhausting activity: “I find the commute exhausting and, after
already hard days, it ensures I have little energy for anything [in] the evenings.”
The individual is not tired from a long day at work in general, he explicitly
attributes the exhaustion to the commute itself: “t”, the commute, is the
reason he has no energy in the evenings. Secondly, the commute requires
high levels of concentration, making it taxing on the individual: “ I have to
concentrate on driving... because the roads are so busy”. And lastly, driving has
risks attached and, for some, safety is a conscious concern whilst commuting:
“concentration is needed for safety.” These three aspects - the commute itself
being an exhausting activity, the commute requiring concentration which is
tiring, and the vigilance necessary to alleviate safety concerns - cover the first
of the two broad ideas that make up the sub-theme of Commute as Work.

The second idea is that the commute is not only work - an activity requiring
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physical or mental effort - but that it should be recognised as being part of the
working day. One individual suggests that it “should at least be compensated,
if not included into the typical 9-5, for example if my work starts at 9am, then
I will leave my home at 9am to get to the office.” The individual not only
identifies the issue but offers two solutions, compensation for the commute or
inclusion of it within working hours, suggesting that this is a real concern for
them and may have elicited previous thought.

Commute as Tool encompasses the many roles that the commute plays in
enabling the commuter to achieve some goal. The first of these is providing
the individual time to get into the right mindset for either work or home:
“headspace to process work stuff and home stuff”. The journey into work was
seen as “time to get my head in gear on the way in”. The commute to work was
used by many to plan the day ahead, mentally sort through work-related issues,
think about their goals for the day and prepare for any potential changes that
may disrupt their plans. The commute home was considered to be a “good
chance for me to relax from work before I get home”, with some individuals
mentioning activities they like to use to achieve this, such as listening to a
podcast. One individual described their afternoon commute to be a chance to
“digest” what had occurred during the work day, a sentiment shared by others.
Conversely, another individual explicitly mentioned that they do not require
the commute for the purpose of getting into the right mindset for work or
home as the nature of their work makes this “unnecessary”. The design of the
survey was such that individuals were asked to rate their commute specifically
on its role in providing time for them to get into the right mindset for work/
home prior to being asked the open-ended question. This may have prompted
some to consider the commute playing this role in their lives when answering
the qualitative question who otherwise would not.

The same situation occurred regarding asking individuals about the part
the commute plays in keeping their personal life and work life separate. Thus,
whilst some individuals mentioned their commute as a useful aid in achieving
this goal, and that they felt that there was a “risk for work and home life to
become blurred” without their commute, it is important to be mindful of the
fact that the survey design may have influenced these responses.

Finally, and expectedly, the commute was seen as simply a means of getting
to work, with one individual claiming that they would like for it to be nothing
more than “straightforward, efficient and direct”.

Overall, the commute emerged from the data as playing four distinct roles
for those individuals commuting to and from work during the COVID-19
pandemic. It created time for the individual, was an active agent of change,

was viewed as work and considered to a useful tool.
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Impact of Commuting

The Impact of Commuting theme covers the perceived impacts of com-
muting; these were classified as being related to either the environment or
the individual’s emotional state. With regards to the environment, numerous
participants mentioned the reduction in the number of cars on the road during
lockdown, and there was explicit mention of pollution. One participant also
mentioned noticing “more wildlife around”. Overall, the pandemic was seen to
have had a beneficial impact on the environment.

The emotional impact of commuting during the pandemic was addressed
in three ways through the responses. Firstly, the unpredictability of the
commute - with regards to traffic levels - was identified as a cause of emotional
distress. Secondly, there was a general awareness of the impact of commuting

¢

on subjective well-being: “..which wouldn’t be good for my wellbeing”. And
finally, the myriad ways in which the commute elicits an affective response.
Both ends of the spectrum of emotion were expressed; whilst some individuals
found their commute to be “peaceful” and time to “relaz”, others reported
that it “frustrates” them and that it is “stressful”. Often terms that are exact
opposites were used, in contrast to the previous response, another explicitly
stated that they “don’t get stressed”, and the commute is described by two
different individuals as giving them time to “relaz” and being “not relazing”.
As well as the actual words and phrases used as descriptors within the responses,
it is interesting to acknowledge that these individuals chose to speak about
their commute in this way. Instead of relaying practical information about
their commute, they chose to use emotive language and express how they feel
during the commute.

Overall, the responses highlighted two key areas affected by commuting
during the pandemic. The responses concerning the environment focused on
observed changes as a result of the pandemic. In contrast, whilst some of the
emotional responses to the commute were based on pandemic-related changes,
the majority were with regards to the commute in general and expressed

feelings that have remained constant despite the pandemic.

Reflecting on Change

The Reflecting on Change theme envelopes all responses that focused on
marked differences. These were grouped into two broad categories. The first
was a sentiment repeated throughout the corpus of responses, that the commute
during the pandemic was better than it had been before. One individual stated
that they “like commuting now” whilst another expressed this more strongly
with “now I love it”. A number of reasons as to what has made for the
“easier”, “better” and “far more pleasant” experience were posited, including

increased parking availability - or free parking - at the destination, and saving
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money as petrol was cheaper. Time savings - as there was less traffic on the
roads making the journeys quicker - was also a significant factor for many,
one individual explained how this meant they could “spend more time at
home” whist another liked how the quieter roads demanded less strenuous
concentration and many described the journey as being “less stressful”. Whilst
most individuals “appreciated” these changes and viewed them as a “bonus”,
one individual felt that their commute was finally as it should be and that their
normal commute was unreasonably long: “my commute took far longer than
it should have done due to traffic issues, this is not the case at the moment”.
Overall, the majority of participants remarked on an improvement in their
commuting experience, both at an emotional and practical level, during the
pandemic compared to their normal commute, with one individual declaring
that they “wish it could stay like this”.

The second broad category, focusing on changes, is further made up of
three groups. The first is a significant number who stated that “COVID hasn’t
affected me”. They did not perceive there to be any changes to their commute
as a result of the pandemic, either practically or in their subjective experience
of it. The second group represents great swings in the commuting experience,
one individual who recalled being “all ways stuck in traffic, as there were loads
of cars in rush hour” goes on to say “but now i love it there are less cars on the
road and I don‘t get stressed driving as its so peaceful”. The emotive strength
of the language used reflects the intensity of the experience, from always being
stuck in traffic - which was reiterated with loads of cars - to then describing
the commute as being so peaceful, not just better or more peaceful.

And finally, the third group focused on some significant practical change.
One individual was able to switch their mode of transport from driving to
work to cycling, due to the pandemic making her partner’s work situation
more flexible, and expressed that they were “emjoying the benefits of that”.
In contrast, another individual found themselves “working a lot longer hours
and am rushing on my way back from work to get home a quicker”. Whilst
these two examples present beneficial and detrimental effects of practical
pandemic related changes on the commuting experience, others have found a
“nice balance” in being able to work from home for part of the time, saving
money on petrol whilst maintaining a healthy level of work and home divide.
One individual who worked from home for eight weeks during lockdown and
returned to the office shortly before completing the survey, mentioned how the
commute helps them to separate their work and personal life domains and to
get into the right mindset for work/ home, confessing “I think I took this for
granted pre covid.” The individual goes on to further compare their experiences
of working from home and commuting: “Whilst working from home, I would

turn off my laptop and use the commute time to go for a walk in order to
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switch off and this feels like a better use of time than commuting. That being
said, the podcast makes me feel like I am using the time do do something for
myself which I wouldn’t have considered this time in such a way before, when
I took it for granted”. Having undergone two changes - from commuting to
working from home and then back again - the individual is able to draw on all
three different experiences for their comparisons and declare going for a walk
as being a better use of time than commuting whilst also expressing greater
appreciation for their commute. Not all of the practical changes described
pertained to the pandemic, with one individual explaining how changing jobs
significantly reduced, or “massively improved”, their commute time.

Overall, the pandemic has presented a moment for individuals to reflect on
change. Most individuals expressed gratitude for a marked improvement in their
commuting experience. Change took different forms across the cohort, some
individuals claimed that the pandemic had not affected them, whilst others
underwent drastic differences between pre-COVID and during-COVID periods.
And whilst most practical changes to the commute and working behaviours were
related to the pandemic, this was not always the case; life continued to undergo

the more conventional changes within the evolving pandemic framework.

Waste of Time

The Waste of Time theme comprises of two groups. The first, also titled
Waste of Time, is made up of four nuanced sets of responses that all expressed
sentiment pertaining to the commute holding no value. The first were those
who expressed a desire to eliminate commuting: “If i could eliminate my
commute all together, © would be very happy.” The second set explicitly talk
about the commute as being “wasted time” or, more strongly, “a waste of
human time and life”. The third set felt that their commute was too short
to be beneficial, “I live roughly 5 minutes away from work so it’s not really
time to get in the mindset for work or de-stress from a day of work”, too short
to comment on, “I am only a 5 minute drive to work” as the entirety of the
response, or too short to even be classed as a commute, “I only live 5 minutes
from work so I don’t really class the journey as a commute”. The final set view
their commute as just a necessity, “I feel the commute is a chore”.

The second group see their commute not only as wasted time but extend this
to rue what else they could have been doing in this time, “Whilst working from
home, I would turn off my laptop and use the commute time to go for a walk
in order to switch off and this feels like a better use of time than commuting.”
The opportunity cost of commuting was even quantified by one individual who
had calculated the amount of time they spend commuting per week: “The 15
hours a week could be used at home doing more valueable work.” As well as

those who expressed a desire to be engaging in an alternative activity, there
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were also those who were displeased with their inability to maximise the use of
their time when commuting, “I don’t really see the point of commuting as it
is wasted time because I have to drive there. If commuting in another way, I
could see more benefit to it being able to read for example on the journey.” For
this individual, it was the redundant capacity of their time, rather than the
commute itself, which they lament.

Overall, some individuals view their commute as simply a waste of time.
Others extend this idea to consider the opportunity cost or redundant capacity
of their commute time, ruminating on what other activities that could (also)

engage in.

6.5.2 Working From Home

The thematic analysis followed the process described earlier for the responses
from those who continued to commute during the pandemic. This time,
however, it utilised the 78 responses from those who worked from home during
COVID-19, foregoing their usual commute. 19 codes were assigned across
the dataset, which then formed 9 themes at Stage 3, and were further refined
to produce the final 4 themes that were deemed to accurately represent the
responses describing the experience of working from home, without a commute,
during the COVID-19 pandemic.

The formation of the themes, from codes at Phase 2 through to the final
themes at Phase 4, are presented in Table 6.5. A thematic map visually
presenting the final four themes is provided in Figure 6.3. The remainder of
this section defines each of the themes, outlining what each of the themes

encompasses and how they are distinct from each other.

Commute Time As Resource

The Commute Time As Resource theme encompasses the many ways in
which commute time is viewed as a resource. Firstly, this is in the context
of the role that it plays. The two roles mentioned in the responses were the
commute helping to get into the right mindset for home or work, and the
commute facilitating the separation of the personal life and work domains.
With regards to the former, individuals reported how the commute to work
provided them with the time to prepare for the day ahead and the commute
home from work allowed them to unwind. One individual stated “I know I
used to value the opportunity to have the journey to and from work to get into
the right mindset, to prepare myself on the way in and to reset to home life in
the way home” whilst another wrote that their commute provided them with
the time to “unwind and contemplate my thoughts and feelings before getting
into work or coming home.”

On the contrary, other individuals felt that their commute was too stressful
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Table 6.5: Development of themes for working from home, without a commute,
during the COVID-19 pandemic

Phase 2 Phase 3 Phase 4
Codes Themes Final Themes
Mindset Role of Commute Commute Time
Separate As Resource

Commute as Time

Alone Time

Other Activities

Commute as Time

Wasted Time

Opportunity Cost

Wasted Time

Preconceptions
About WFH

Projections Into The
Future

Past Experience

Time: Past,
Present and Future

Past and Future

Comparative Experience

AM Vs PM Commute

Comparative Experience

Commute Time Now

Replace Commute

Repurposing
Commute Time

Miss Commuting

Household Composition

Sentiment Towards

Desire to Commute .
Commuting

Emotion/Affect Emotional Experience
Obstacles/Issues Practical Pros & Cons Practical Aspects
Environment

NOTE: Analysis of the 78 responses from individuals who worked from home during COVID-
19 led to the development of 19 codes, presented in the left column. The 19 codes formed 9
themes, presented in the middle column. Further refinement produced the final 4 themes,
presented in the right column.
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Figure 6.3: Thematic Map of the derived themes for working from home during
COVID-19.

NOTE: The sentiment expressed within each theme is indicated to be positive [+], negative
[-], or mixed [+/-], where appropriate.

to provide this role - “I don’t miss my commute to or from work as it often
involved traffic jams and stress so I couldn’t have a clear mind to prepare
myself properly for where I was going. My attitude now is that I like working
from home as I get a relaxing start to the day” - or too short - “it’s not really
enough time to get into/out of the work mindset” - or that this role had become
redundant as the nature of their work had changed since working from home -
“commuting helped de-stress and prepare for home but without the more stressful
elements in the job the commute is required less.”

The majority of participants reflected on their previous commute and did
find it to have provided time to get into the right mindset, with some struggling
to manage without it: “I used to use my commute to work to plan my day
and prepare myself in my head. I would use the commute home to digest and
decompress everything that happened that day. I find it harder to do that now I
am working from home. I find I am worrying about work well into the evening.”
Some commented on how they valued the commute playing this role despite
generally disliking their commute: “I dislike commuting however have used it
to get into the right frame of mind.”

The second role, using the commute to aid in keeping the different life
domains separate, was expressed by many, with “the commute would help
separate work/home life” being a typical response. Some attributed this to the
physical distance, “the 8 yards from the desk where I work at to the sofa isnt
enough to distance the phonecall from work to home.” One individual suggested
that the legal restrictions that prohibit the use of phones whilst driving act
to safeguard the sanctity of the commute as a zone free from the demands of

work: “having that commute time distances that ability to communicate. For
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example it is still recommended not to answer phones while driving. Therefore
for the hour commute I won’t answer my phone people know I am now not at
work.”

Many expressed their struggles regarding the blurring of the divide between
their work and personal life domains: “whilst I don’t enjoy sitting in traffic,
I do find that there is great value in transitioning from work to home and
home to work. When I work at home exclusively it is much harder to form
boundaries, Between work and nonwork activities, and I spend a great deal
more time working than I should.” However, one individual felt that they had
adapted to a new way of working and no longer had a need for separation:
“initially I missed the separation between home and work life. The commute
was an essential part of that separation. Quer time, this need for separation
has reduced to a point where I no longer miss the old ways of working.”

As mentioned earlier, individuals were asked to rate their commute specific-
ally on its use in providing these two roles prior to being asked the open-ended
question. This may have prompted some to mention these roles when answering
the question who otherwise would not.

The second way in which the commute time is regarded as a resource is in
the time that it provides. This is further broken down into three: the commute
as protected and scheduled time for the individual, as time to be alone and as
time to engage in other activities. The first of these is more concerned with
how individuals regard their commuting time as opposed to what they fill this
time doing; the commute is referred to as “time in the car to...”, or that it
“gave me time to...”, or that it “was a time to...” With regards to alone time,
this was valued both for providing time to enjoy solitary activities - “a bit of
alone time to listen to music or a podcast and enjoy some peace” - and for just
purely being time alone, “just to be out of the house, without my child in tow!”
Finally, individuals listed a broad range of activities that they carried out on
their commute, the most common of which was listening to some auditory
entertainment, from podcasts and audio books to music and the radio, with
one individual claiming it “was the only time I ever listen to music, which I do
enjoy a lot.” One individual rued the convenience of carrying out other tasks
en route: “it was also handy as I passed a supermarket on the way home which
prevented a seperate journey if i needed shopping”

The final way in which commute time is explored as a resource is in the
squandering of this time; “it is just a waste of time and I am really not looking
forward to restarting my commute”. For some this extends beyond simply
being a waste of time to being a negative use of time that is detrimental to
them: “I don’t place any value on my commute because I see it more of as a
pain”. It is seen to have “no value” and viewed as “just a method of getting to

work.” The wasted time of the commute is also in terms of the opportunity
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cost it poses, with one individual feeling that the commute prevented her from
maximising the use of her time and working when she is most productive: “but
in the mornings it felt like wasted time when I could have been working more,
as I'm more productive first thing.”

Overall, commute time is seen as a resource in three ways: for the role that
it plays in individuals’ lives, providing some function or aid, for its intrinsic
value as time, allowing space to be alone or to engage in solitary endeavours,

and for the perceived wasteful use of this resource.

Time: Past, Present and Future

The theme Time: Past, Present and Future explores the various ways
in which the commute is viewed temporally: reflecting back, assessing now
and projecting forwards. This theme comprises of three groups. The first
encompasses the responses concerned with the future and the past. With
regards to the future, this is both in terms of preconceptions that the individual
had about working from home before lockdown began as well as projections
into the future once the individual was already working from home. Some
individuals thought that “it would be fantastic to not have to commute” but
have since realised that they miss their commute: “I am really missing the hour
driving each way as I now realise that I use it to think about useful things.”
Conversely, others had anticipated missing their commute only to find that they
did not, with one individual stating that they “found it easier than expected to
switch off from work without the commute.” Participants expressed a desire to
work from home in the future, even if just for part of their working week: “I
hope I can work at home at least 8 days a week after pandemic is over.” One
individual detailed how the newfound ability to work from home has enhanced
his opportunities in other aspects of his life: “I would love to be able to work
from home now as it gives me the option to relocate to a nicer area.” However,
a word of caution was expressed by some who feared that working from home
would lead to their work life encroaching on their personal life: “there is a
point where working from home wont just be between 9-5 it will be whenever
there is an issue and youll be expected to answer.” Some individuals would
recall their past experiences of commuting, usually expressing their frustrations
regarding traffic and stress, resulting in having to “leave home very early in
the morning to avoid the worst of the traffic” and being in a “rush to get home
to get ready to go out for activities in the evenings.”

The second group described their comparative experiences. The majority of
which were comparisons between their previous commute prior to the pandemic
and their current working from home experiences. Some only realised how
frustrating their commute was once they stopped doing it, “my attitude towards

commuting hasn’t changed since the outbreak, but it has made me realise how

123



frustrated I got from my commute” and many found their stressful mornings
to have transformed into a more calm affair since working from home, “my
commute to work used to be stressful. Now it’s a time to get ready for work
whilst feeling more rested and without the worry of being late.” Conversely,
others struggled with managing their energy levels without their commute, “I
think the commute home in particular helped with detaching from work and
entering relaxation mode at home and now I don’t have that i notice a clear
difference in my energy levels and attitude” Comparisons were made with
regards to the divide between work and personal life - “when I work at home
exclusively it is much harder to form boundaries, Between work and nonwork
activities, and I spend a great deal more time working than I should” - many
mentioned the time and cost savings - “it’s much easier and cheaper” - and
the logistical functionality of the commute was also missed, “the only real
disadvantage is that I could stop on the way home to shop if needed.” Some
made more general statements expressing their preference, largely in favour of
working from home with comments such as “I did enjoy traveling to work but i
enjoy finishing in the house more.”

The idea that the pandemic has proven the viability of working from home
and that this work format should be an option in the future was expressed
by some: “I didn’t particularly enjoy commuting before the pandemic and
the lockdown has shown us we can work effectively from home. The current
situation has swung the balance too far, and we would benefit from some face-to-
face interaction, but I can see no reason to go back to the old daily commute.”
However, most participants felt that losing their commute had caused them
to value it more in its absence, with statements such as “ value my commute
home more now that i am full time at home” and “I think not being able to
leave the house other than for essential reasons had made me appreciate the
little things, such as something as small as the drive to work.” One individual
gained appreciation for other aspects of his life when he stopped commuting, “
get to spend more time with my family its made me realise how much pressure
my partner is under looking after the family and house its also made me realise
how many hours it takes me to get to and from work missing out on family
time.”

Comparisons were also made with regards to an individual’s various previous
commutes, with one individual stating that the relative duration of his current
commute compared to his previous commuting experience has an influence on
his attitudes towards commuting: “given the length of my commute it would
not influence my decision to go back to commuting or not. I have had longer
commutes in the past, and were that still the case my answer may be very
different.” Stark differences were also observed between the experiences of

commuting during the morning and the afternoon, with one individual stating
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both that “I dont miss the rush hour in the morning the rush to get into work,
find a parking space and be ready to work as soon as I arrive. Working from
home makes that so much less stressful” and “I do miss the closing down of
the office and driving home at the end of the day.”

The third, and final, group for the theme was about repurposing the time
that individuals usually spent commuting. For many, this time was spent
with their family, “having no commute means I can spend more time with my
family”, or on activities that they enjoy, “have saved so much time in my
commute that I am able to do more things I enjoy.” Some appreciated the
“extra time at home to think/relaz in” and not having to “get up and leave so
early in the morning.” Not everyone, however, was able to repurpose this time
productively: “presently and in theory I should be able to have the extra saved
time to do something else but it doe not seem to work like that! The commute
time is not seen as such and it is easier to procrastinate at home.”

Participants described the new routines they had implemented in order to
replace their commute. For some, this meant taking time out to clear their
head, “I guess I miss the feeling of getting out to clear my head before and after
work, though I'm trying to replace that by taking time out at home”, although
this proved to be a more successful endeavour for some than others, “I find it
harder to do that now I am working from home. I find I am worrying about
work well into the evening.” Many implemented some form of physical activity:
“I agree that the commute helps to prepare/switch off from work. But I have
designed my own way to do this now I am working from home. As soon as I
finish, I get changed and either go for a walk or run, or do an exercise class
from home to switch off.”

Overall, participants explored many temporal aspects of the commuting
experience. From their preconceptions and projections into the future, re-
collections of past commuting experiences and present day utilisation of the
commute time, to their comparative experiences. Commuting is an activity
that most have a history of, current relationship with and foresee undertaking

far into their future.

Sentiment Towards Commuting

The Sentiment Towards Commuting theme covers the responses that ex-
pressed attitudes and emotions regarding the commute. There were two groups
of responses, the first of which was concerned with the desire to commute.
Many individuals did not miss their commute, and some expressed joy at
not having to commute: “the fact that I'm no longer having to commute is a
blessing” and “I love not having to commute to work”. Indifference towards the
commute was also expressed, “I didn’t mind my commute but I'm not missing

it that much”. When expressing that they did not miss their commute, or were
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indifferent to it, individual’s did not elaborate. However, those who missed
their commute explained that they did so for a range of different reasons.
Individuals missed the time it provided, “miss the time when I was able to
process the day”, the role it played in their day, “I guess I miss the feeling of
getting out to clear my head before and after work”, the opportunity to go for
a drive, “I miss the drive that I once had”, the social opportunity it provided,
“well, commuting can be a hassle, unless you are commuting with someone else
then it’s more enjoyable. Therefore, I miss those short periods of time when I
sometimes spoke and laughed with my colleagues”, and missed it as a secondary
effect of actually missing work, “I miss going to work therefore the commute.”

The composition of the individual’s household influenced their desire to
commute. Many with families were grateful for the additional time they got to
spend with them, “the fact that I'm no longer having to commute is a blessing
because I'm able to spend more time with family”, and one individual even
gained a greater appreciation for their partner, “ get to spend more time with
my family its made me realise how much pressure my partner is under looking
after the family and house its also made me realise how many hours it takes me
to get to and from work missing out on family time so i now spend less time n
the office and more around family.” However, not everyone living with families
was happy to forego their commute, one individual missed the opportunity
“just to be out of the house, without my child in tow!” Working from home
without a commute was found to be less suited to those living alone: “ feel
trapped here all day as i live mostly alone.”

The second group covered all of the responses regarding emotions and
affect. The vast majority of these sentiments were expressed by those who
do not consider their commute favourably. Some of these chose to talk about
their commute negatively, using phrases such as “I would be very stressed” and
“this was really frustrating”, whilst others opted to talk about the experience
of working from home positively, with language such as “love not having to
commute” and “I’'m happy working from home.”

Overall, participants expressed their sentiment towards commuting in terms
of their desire to commute in the future and their emotional experience of, and

relationship with, commuting.

Practical Aspects

The Practical Aspects theme covers all of the logistical, physical and
practical elements of commuting mentioned in the responses. The first group
of these covers the various obstacles or issues associated with commuting. A
common complaint was regarding traffic. Traffic was bemoaned for making
people late for work, “often get stuck in traffic for ages and sometimes this

could make me late”, for delaying them getting home, “it was worse at 5pm
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as traffic really backed up and it’d take at least 20 minutes extra to get home.
This was really frustrating”, and for affecting their mood, “I am now able
to start work straight away without having to sit in traffic, I find that traffic
alters my mood and can make me irritable before work has even bequn.” Traffic
was specifically associated with stress for many individuals, “the traffic was a
nightmare and I would be very stressed before and after work.” Finding parking
was a common inconvenience, “I would often struggle to find somewhere to
park.” The financial cost of commuting was also deemed significant, with some
individuals only realising how expensive it was when they stopped, “also I
have realised that I was spending a lot of money on fuel”.

The practical aspects of commuting also extended to those responses
mentioning the environment. In some cases this was with regards to the positive
impact on the environment of having fewer cars on the roads, with suggestions
that it was “super beneficial to the environment” and that individuals were
“happier my carbon footprint is being reduced.” In other cases, this was with
regards to the enjoyment of the physical environment in which the commute
takes place, either as a pleasant landscape, “I miss spending time in the car,
thinking about driving and seeing the sights on my commute”, or simply as an
opportunity to experience a different space, “I used to enjoy the change of
scenery.”

Overall, practical aspects of commuting were largely seen as obstacles
making the journey more stressful or burdensome. The change of environment,
however, and the beauty of those surroundings, were seen to enhance the

experience.

6.5.3 Discussion

Four themes emerged from the responses obtained from participants who
continued to commute to work during the pandemic. They viewed their
commute as playing a number of roles in their day: providing time, acting
as an agent of change, as work and as a tool to be utilised. The impact of
commuting was considered in terms of how it affects the environment and the
emotional impact it has on the commuter. Change was explored with regards to
the commuting experience, as a result of both the pandemic and life in general.
The commute was also viewed as a waste of time, an inefficient use of time on
an activity that has little value. Overall, the commuting experience during-
COVID was viewed more positively than before-COVID. Some individuals have
always valued their commute, some appreciate it now that it is a more pleasant
experience, and others continue to view their commute as an undesirable
activity.

Responses from those who lost their commute during the pandemic, and
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instead worked from home, also revealed four themes. They regarded their
commute as a resource, in terms of the role that it played in their day, the
valuable time that it provided and, for others, ruing the wasteful use of this
time. A range of temporal aspects of the commuting experience were explored,
looking both back to the past and into the future, with regards to comparative
experiences and in repurposing the time previously dedicated to the commute.
Sentiment towards commuting, both the desire to commute in the future and
the emotional experience of commuting, was expressed. Practical elements of
commuting, and their negative or positive impact on the experience, were also
explored. Overall, whilst some individuals described their previous commute

favourably, others found it to be an equally undesirable experience.

6.6 Overall Discussion

For both initial and revised analysis, increases in the number/ proportion of
working hours spent working from home were found to be positively correlated
to the desire to work from home in the future, and individuals feeling as though
the divide between their work and personal lives was less clear was found to
be positively correlated to whether they missed their previous commute. The
revised analysis also found increases in the proportion of hours spent working
from home to be positively correlated to whether the individual missed their
previous commute.

The majority of the study hypotheses were rejected. Those with a greater
increase in their working from home hours were found to express a greater
desire to work from home in the future, not less as predicted. Thematic
analysis found that many of those who lost their commute during the pandemic
had a favourable experience of working from home which may explain this
finding. Bayesian {-tests uncovered that the lack of association between
changed commuting behaviours and altered attitudes may be due to the lack
of significant differences between pre-COVID and during-COVID attitudinal
ratings.

Thematic analysis highlighted the nuanced and complex nature of attitudes
towards commuting, with individuals often simultaneously expressing positive
evaluations of their previous commute and a lack of desire to return to it. This
may explain why increases in the proportion of working hours spent working
from home was positively correlated to both a desire to work from home
in the future and an individual missing their previous commute, seemingly

contradictory sentiments.
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Multiple Comparisons

The multiple comparisons problem, explained in Section 5.4, also applies to the
regression analysis conducted in the present study. Each of the eight dependent
variables was tested for all three of the independent variables: change WFH
hours, change objective divide and change subjective divide. The Bonferroni
Correction for the present study is calculated by dividing the threshold of 0.05
by 8 to obtain an adjusted p value of 0.006.

Reassessing the model outputs against the adjusted significance threshold
alters the study findings. For the initial analysis, subjective divide is no longer
associated with an increase in the individual missing their previous commute.
Increases in the number of hours spent working from home, however, is still
found to be positively correlated to the individual’s desire to work from home
in the future.

For the refined analysis, the finding that increases in the proportion of work-
ing hours spent working from home was positively correlated to the individual’s
desire to work from home in the future remained statistically significant with
the lower adjusted p value. However, both the findings regarding whether
individuals miss their previous commute are no longer deemed statistically
significant (the findings that (1) increases in the proportion of hours spent
working from home positively correlate to whether the individual misses their
previous commute, and (2) decreases in subjective divide positively correlated
to whether the individual misses their previous commute). Thus, using the
adjusted p value, neither change subjective divide nor change objective divide
were found to correlate to any of the commuting attitudes assessed in the

study.

6.6.1 Limitations and Further Work

The most significant limitation of the study was the sample size. The scale
of the study was limited by the number of participants that had completed
the earlier Role of Commuting survey. Whilst the achieved sample met the
minimum requirement according to power analysis for the planned regression
models, it was a small sample. A quantitative study conducted with 138
participants allows insights to be derived that may inspire further investigation;
alone, however, it does not have the methodological rigour necessary to influence
policy.

The COVID-19 survey was distributed to participants seven weeks after
concluding data collection for the Role of Commuting survey. This time period
may have impacted the findings. Ideally, additional follow-up surveys would be
issued to participants periodically to track changing attitudes. Some elements

of the working from home experience may only come into effect a few months
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into the changed behaviour, continuing to collect data would allow the effect
of these aspects on attitudes towards commuting to be captured.

The study design introduced the multiple comparisons problem; accounting
for this rendered a couple of the associations to be statistically insignificant.

The survey design was such that participants were asked the open-ended
question, used for the thematic analysis, after being asked specific close-ended
evaluative questions which may have influenced their response. Any further
efforts to explore commuting attitudes qualitatively should ensure that the

data collection process does not risk introducing order-effect bias.

6.7 Conclusion

The coronavirus pandemic affected working behaviours across the globe; this
study sought to explore the impact of these changes on attitudes towards
commuting within the UK. This was done both quantitatively and qualitatively.

Participants’ attitudes regarding their commute were not found to differ
significantly between pre-COVID and during-COVID; a significant proportion
of our sample continued to commute to some extent during the pandemic. Thus,
changed working behaviours were found to correlate only to those attitudinal
variables that were exclusively collected in the during-COVID survey and were
not based on quantifying a change in attitude. Increases in working hours spent
working from home were found to be positively correlated to an individual’s
desire to work from home in the future.

Thematic analysis revealed the complicated nature of an individual’s rela-
tionship with their commute, which is often neither wholly negative or positive.
COVID-19 affected the commuting experience for most of the participants,
regardless of whether they continued to commute or worked from home. Four
themes emerged from the responses of those who continued to commute: role
of commuting; impact of commuting; reflecting on change; and waste of time.
Four themes also emerged from the responses of those who worked from home:
commute time as resource; time: past, present and future; sentiment towards
commuting; and practical aspects.

This study demonstrated the enduring nature of the commute within the
working landscape, despite a pandemic. It highlighted how individuals often
hold seemingly contradictory beliefs regarding their commute. The findings of
this study begin to uncover some of the complexity of the relationship that
individuals have with their commute, and how a significant disruptor affects
this. The thematic analysis demonstrated the richness of insight available when
adopting qualitative methods, and how utilising this technique supported and

deepened our understanding of the results of traditional regression analysis.
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Chapter 7

Discussion

The research conducted as part of this thesis aimed to shed light on commuting
behaviours. Evaluations of subjective well-being associated with the commuting
experience, and the intrinsic value of the activity of commuting, were the
focus. Two of the studies - Commuting Comparison to Other Daily Activities
[Chapter 3] and Subjective Commute Time and Commute Well-Being [Chapter
4] explored subjective well-being, and the remaining two - The Role of the
Commute [Chapter 5] and Commuting and COVID-19 [Chapter 6] - focused
on the value of commuting.

This chapter summarises the findings from each of these studies. Reflections
on how these findings relate to existing literature were provided within the
previous chapters. This chapter presents a discussion on how the studies
collectively provide us with new insights on the commuting experience which
may inform future efforts to improve this routine activity in the lives of many.
Limitations of the studies are considered and recommendations are made for

further work.

7.1 Research Summary and Discussion

The thesis addressed four Research Questions. This section begins by providing

a brief summary of the findings for each.

RQ1: How does commuting compare with, and impact on, the en-
joyment of other daily activities?

Chapter 3 presented a study - Commuting Comparison to Other Daily
Activities - which addressed Research Question 1. The study utilised the
UKTUS dataset; data from 1944 participants were assessed.

Commuting using passive modes of transport - car, train, bus, van and
tram,/ underground - was found to be the least enjoyable activity undertaken by
individuals, out of a total of 11 activities. At the same level of categorisation,

active commuting - walking and cycling - ranked fourth from the lowest. Whilst
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both of these rankings are low, significantly more enjoyment was found to
be derived from active commuting than commuting using passive modes of
transport. This was the first study to use data that was representative of the
the UK to explore how commuting compares to other daily activities with
regards to experienced well-being.

Commuting was found to have little impact on an individual’s enjoyment
of the other daily activities in which they partake. For active commuting,
enjoyment was found to be just as high on commuting workdays as on non-
commuting workdays across all daily activities. This was the first study to
compare experienced well-being of daily activities between commuting workdays

and non-commuting workdays.

RQ2: What is the relationship between commute duration and com-
mute well-being?

Chapter 4 presented a study - Subjective Commute Time and Commute
Well-Being - which addressed Research Question 2. The study utilised primary
data, obtained from 194 car commuters in the UK using an online survey.

The study extends the discussion around the impact of subjective meas-
ures of commute time on commute well-being beyond ideal commute times.
Acceptable commute times were also explored. More specifically, the study
focused on the relative nature of these subjective measures, compared to actual
commute time. The ratio of acceptable to actual commute time was found to
be positively correlated with commute well-being for both the commutes to
work and from work, and to mitigate the effect of commute time on commute
well-being. The ratio of ideal to actual commute time was not found to be
significantly correlated with commute well-being for either journey.

This was the first study to assess how the ratio of acceptable/ ideal to actual
commute time correlates with commute well-being. The study introduced a
novel commute time variable, Actual-Acceptable Ratio (AAR), and recommends

its inclusion in future studies of commute well-being.

RQ3: Will the commute still play a role in peoples’ lives as techno-
logical advancements make working remotely an increasingly viable
option?

Chapter 5 presented a study - The Role of the Commute - which addressed
Research Question 3. The study utilised primary data, obtained from 194 car
commuters in the UK using an online survey.

The findings of this study suggest that despite technological advancements
leading to an increased blurring of the objective divide between work and home,
neither this nor the perceived divide are correlated to an individual’s judgment

on the role that the commute plays in their life or their assessment of the value
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or desirability of their commute.
The findings of this study were novel contributions. They provide some
insight into how evolving work behaviours may affect the prevalence of com-

muting.

RQ4: How do significant changes in commuting behaviours affect
attitudes towards commuting?

Chapter 6 presented a study - Commuting and COVID-19 - which addressed
Research Question 4. The study utilised primary data, obtained from 138 car
commuters in the UK using an online survey.

Increases in an individual’s working hours spent working from home were
found to be positively correlated to their desire to work from home in the
future.

All of the survey participants experienced pandemic-related changes to their
commute, regardless of whether they continued to commute or worked from
home. Thematic analysis revealed the complicated nature of an individual’s
relationship with their commute, which is often neither wholly negative or
positive. Amongst those working from home, individuals often simultaneously
expressed positive evaluations of their previous commute and a lack of desire
to return to it.

Four themes emerged from the responses of those who continued to commute:
role of commuting; impact of commuting; reflecting on change; and waste of
time. Four themes also emerged from the responses of those who worked from
home: commute time as resource; time: past, present and future; sentiment
towards commuting; and practical aspects.

The findings of this study begin to uncover some of the nuances and
complexities of the relationship that individuals have with their commute, and
how a significant disruptor may affect this. Qualitative methods are not often
used in studies on commuting; this study demonstrated the depth of insight

available by adopting such an approach.

Whilst there is some overlap between the various studies - which allows for
interesting links to be drawn between them, as are discussed later in this chapter
- they each had a unique and distinct focus. All four of the studies utilised
regression analyses, and the similarities and differences between them may be
demonstrated by the variables included in the analyses. This is presented in
Table 7.1.

The corpus of research presented in this thesis begins by evaluating com-
muting on a macro level - taking the activity of commuting as a whole and
looking at how it relates to other daily activities. Commuting is a complex

entity, however, with numerous factors affecting how individual’s experience
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Table 7.1: Variables tested in each of the studies presented in the thesis

Study Dependent Independent Control Variables
Variables Variables

Commuting Commute Activities Usual Working Location

Comparison Enjoyment

to Other Daily Total Time Spent

Activities Commuting in the Day

[Chapter 3]
Duration of Episode
Time On Activity During
Day Up to Current Point
Socio-Demographic
Factors

Subjective Commute Commute Time Socio-Demographic

Commute Time Well-Being Factors

and Commute  (STS) Actual-Ideal Ratio

Well-Being (AIR)

[Chapter 4]

Actual-Acceptable
Ratio (AAR)

Job Satisfaction

Commuting Attitudes

The Role of Separate Domains Objective Divide
the Commute
[Chapter 5] Mindset Subjective Divide
Value To
Value From

Teleport To

Teleport From

Commute Time

Commute Time

Difference (AID)
Job Satisfaction

Socio-Demographic
Factors

Commuting Change Separate Change WFH Hours
and COVID-19 Domains
[Chapter 6] Change Objective
Change Mindset Divide
Change Value To Change Subjective
Divide

Change Value From
Change Teleport To
Change Teleport From
Choose WFH

Miss Commuting

Commute Time

Commute Time
Difference (AID)

Change Job
Satisfaction

Socio-Demographic
Factors

NOTE: Table summarises the key variables tested in each of the four studies presented in the thesis, clarifying

the distinctions as well as any overlaps.
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well-being during their commute. Thus, one of these factors was then selected -
one which previous research has established to be highly significantly correlated
to commute well-being, but with some uncertainty about the precise nature
of the relationship - and assessed with regards to how it relates to commute
well-being from a new perspective, accounting for the subjective and relative
nature of commute time. Individuals’ preferences and past experiences affect
their commuting experience, but so does the external landscape in which their
commute takes place. Whilst a lot of literature had forecast how the working
environment is evolving with technological advancements leading to greater
levels of remote workings, few (or none) had focused on how this relates to
commuting. How the commute fits into an individual’s day, the role it plays in
their life, and their attitudes towards it was the focus of the third study. The
body of work presented in this thesis ends by extending this to understand
how these attitudes may change as a result of a major disruptor to the usual
commute.

One of the overarching themes of the research is the importance of ac-
counting for the subjective nature of various measures. Both with regards to
commute times and the divide between individuals’ work and personal lives,
there were found to be clear distinctions and significant differences between
the objective and subjective measures. Within the context of commuting,
the subjective nature of these two areas had been un(der)explored within the
literature.

In the Subjective Commute Time and Commute Well-Being study, a new
measure is introduced, Actual-Acceptable Ratio (AAR). This measure is not
used in the subsequent studies; the Actual-Ideal Difference (AID) is instead
included as a control variable. This was decided due to the untested nature of
AAR and the fact that it had only previously been explored within the context
of commute well-being which was not the focus of the subsequent studies. AID

is an established concept within the literature.

7.2 Research Impact

The research undertaken within this thesis explores commuting behaviours
with respect to subjective well-being and the role of the commute. It places
the commute within the context of other daily activities, demonstrates that
subjective measures of commuting factors significantly differ to objective ones,
explores how attitudes regarding the commute relate to the evolving work

landscape and assesses the impact of changes to the commute on these attitudes.

Workplaces

Commuting is a distinct activity, separate from other work-related tasks.
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It is, however, associated with working and the workplace, and impacts on
employees’ mood and performance at work [21]. Thus, insights on how to
improve the commuting experience for employees would benefit workplaces.

Previous studies showed that active modes of commuting are correlated to
higher subjective well-being than non-active modes. This study was the first
in the UK to extend that comparison out into the context of an individual’s
day, showing that not only might an individual experience greater commute
well-being if walking than commuting by bus, for example, but how this sits
in comparison to doing household chores or exercising. It demonstrates how
the worst daily activity for many may be adapted to elevate its well-being
effects, and how this change may make it less likely to be amongst the least
enjoyable parts of the day. Many workplaces offer incentive schemes for their
employees to switch to active commuting; our finding provides further evidence
to support such schemes.

Overall, there was little difference in the enjoyment of other daily activities
between workdays on which commuting took place and those on which it did
not. However, for those commuting using both passive and active modes of
transport, sleep was found to be enjoyed significantly more on non-commuting
workdays. As the science on, and public awareness of, the importance of sleep
for physical and mental health is growing [111], information on how different
aspects of the day relate to the quality and experience of sleep is of increasing
interest and use. This finding suggests that policies enabling employees to work
from home may benefit employers by reducing absenteeism due to ill health.

Two thirds of employees who worked remotely during the pandemic believe
a hybrid model of remote and in-workplace work would be ideal for them and
their colleagues in the future, according to a survey of 2000 employees in the
UK [141]. The findings presented in this thesis both support this approach

and offer insights that may inform the design of its implementation.

Research Methods

The relationship between numerous commuting factors, such as mode
and duration, and commute well-being has been extensively explored. Most
studies of commute well-being include some of these factors as control variables
as their impact on this measure is well established. Commute time is one
such variable. Recently, the influence of ideal commute time has begun
to be explored. Our research extends the discussion around the impact of
subjective measures of commute time on commute well-being beyond merely
ideal commute time. Acceptable commute time was also explored. We found
both acceptable commute time and the novel measure introduced in our study,
Actual-Acceptable Ratio (AAR), to be significantly correlated to commute

well-being.
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The limitations of the sample used in the study are acknowledged; however,
the study initiates discussion around the testing and inclusion of AAR in
studies of commute well-being. If the associations are found to hold true for
larger and more representative samples, it may alter our understanding of the
relationship between commute time and well-being, and subsequently, how we
account for it in research moving forward.

Accounting for subjective measures has also been addressed in other areas
of the work presented in this thesis. The objective divide and subjective divide
between individuals’ work domains and personal life domains were found to
not be correlated, and to exhibit distinct differences with regards to their
correlation with commuting attitudes. Applying a subjective lens to a broader
range of study variables, both well-established and newly formed, may provide
new insights and recalibrate our understanding of complex relationships.

Qualitative methods are rarely adopted in studies on commuting. Thematic
analysis enhanced our interpretation of the results of more traditional quantit-
ative analysis. Utilising qualitative techniques would enrich our understanding
of existing relationships and uncover areas that have not yet been (compre-
hensively) explored. Studies that focus solely on qualitative analyses would be
a useful addition to research on commuting. Additionally, most quantitative
studies may also benefit from an element of qualitative exploration to deepen

the insights obtained.

7.3 Study Limitations

Some of the limitations of the studies presented in this thesis apply to all, or
most, of them. These are detailed first, and are then followed by study specific

limitations.

Sample Limitations. Three out of four of the studies presented in this thesis
utilised small, convenience samples: Subjective Commute Time and Commute
Well-Being [Chapter 4]; The Role of the Commute [Chapter 5]; and Commuting
and COVID-19 [Chapter 6]. The lack of representativeness of the samples
means that findings can not be generalised to the wider population. Both
this and the size of the samples, necessitate further studies to validate the

conclusions and recommendations made in this work.

Transport Mode. Three out of four of the studies presented in this thesis
utilised data obtained only from individuals who commute by car: Subjective
Commute Time and Commute Well-Being [Chapter 4]; The Role of the Com-
mute [Chapter 5]; and Commuting and COVID-19 [Chapter 6]. The mode of

transport used has a significant impact on evaluations of the commute and
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commute well-being, as discussed in Section 2.2.1. Thus, the findings presented
in the three studies listed above can not be generalised to commuting across
all modes of transport. The remaining study - Commuting Comparison to
Other Daily Activities [Chapter 3] - grouped modes into categories. Whilst
assessing transport modes collectively in relevant groups is a valid and justified
approach, the findings of the study would have been more specific and detailed

had each mode been assessed individually.

Methodological Limitations Some of the limitations with the methods
adopted in this thesis include: (1) Associations between variables presented in
this thesis are correlations. The methods adopted in the studies do not allow
conclusions regarding causality, or the direction of associations, to be drawn.
(2) The regression models used in each of the studies accounted for demographic
characteristics. However, there may be systematic differences that were not
accounted for. (3) The study design for The Role of the Commute [Chapter 5]
and Commuting and COVID-19 [Chapter 6] studies introduced the multiple
comparisons problem; this needed to be accounted for when interpreting the

model outputs.

Additional limitations that are specific to the studies include:

Commuting Comparison to Other Daily Activities [Chapter 3]: The
study utilised secondary data, UKTUS, and therefore (1) was unable to distin-
guish between the commute to work and the commute from work (previous
studies have shown these two commuting events to exhibit different experienced
well-being effects [147]); and (2) only included one measure of experienced well-
being, accounting for additional measures of experienced well-being - including
negative affect - would allow for a more comprehensive assessment of commute

well-being.

Commuting and COVID-19 [Chapter 6]: (1) The timing of the follow-up
survey may have affected the responses obtained. Some aspects of the working
from home experience may have evolved over time, or only come into effect
months after the pandemic began, and these would have been unaccounted
for. Collecting data periodically would have allowed changing attitudes to be
tracked over time. (2) The survey asked participants open-ended questions

after close-ended evaluative ones. This may have introduced order-effect bias.

7.4 Recommendations for Future Research

Building on the limitations outlined in Section 7.3, a range of possible directions

for future research are presented in this section.
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Actual-Acceptable Ratio (AAR). A new measure, AAR, was introduced.
The relationship between AAR and commute well-being needs to be tested
using a larger and more representative sample. The validity of including the
measure in commute well-being studies should be assessed. Extending this
further, the inclusion of AAR in studies looking at commuting more broadly -
not focusing on subjective well-being - and even travel trips in general, should
be considered. Additionally, understanding what factors influence subjective
judgements of acceptable commute times in the UK could facilitate the design

of commuting experiences that elicit greater commute well-being.

Methodological Refinements. Three out of four of the studies presented
in this thesis utilised data obtained only from individuals who commute by car,
had small sample sizes and utilised convenience samples: Subjective Commute
Time and Commute Well-Being [Chapter 4]; The Role of the Commute [Chapter
5]; and Commuting and COVID-19 [Chapter 6]. Repeating the analysis from
these studies with larger and more representative samples, and extending
them to account for a wider range of transport modes, would provide greater
confidence in the findings, allow them to be generalised to the wider population,

and offer nuance on how transport mode affects the outcomes.

Qualitative Studies. Qualitative methods are often overlooked in research
on commuting. The thematic analysis presented in this thesis demonstrated
the richness of insight available when adopting such methods alongside more
traditional quantitative approaches. Future studies could focus solely on
qualitative methods to deepen our understanding of, for example, the role that
the commute plays in an individual’s day or what people believe would improve
their commuting experience. Collecting qualitative data alongside quantitative
data allows additional context to be obtained for the analyses, and may help

to explain unexpected findings.

Intervention Studies. The vast majority of intervention studies in com-
muting research focus on switching commute mode to active modes or public
transport. Intervention studies that look to improve the commuting experience
within existing time and mode constraints, by changing activities that the
individual engages in or the time at which they travel, would provide practical
insights to help individuals make more informed choices regarding this routine

part of their day.

Subjective Variables. Most variables used in quantitative analysis in re-
search on commuting tend to be objective measures. Many of these may also be

viewed subjectively. Accounting for an individual’s perception of reality adds
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an additional layer of depth to our understanding of complex relationships. The
research presented in this thesis demonstrated the use of subjective variables
with regards to commute time and the divide between individuals’ different
life domains. This could apply to a range of other factors, such as evaluations

of the usefulness or worthwhileness of activities undertaken whilst commuting.

Future of Transport. The transport and mobility sector is on the verge of
undergoing significant change. Innovations such as autonomous vehicles are
emerging on the roads. The way individuals plan, book and pay for multi-modal
trips is being reimagined with the move towards Mobility as a Service (MaaS).
Ultimately, the future of transportation in cities looks to move away from
private ownership of vehicles and towards a collaborative system integrating
both public and private services; for example, booking a trip that includes
an autonomously driven taxi, a bus ride and the underground using a single
mobile app with just one overall payment [54]. These changes may drastically
affect how individuals experience and utilise travel time, and recalibrate current
assessments of the desirability of commute time. Studies that look to uncover
how autonomous cars and MaaS may affect the commuting experience, the
desirability of the commute and its effect on subjective well-being are necessary

to prepare for the future of transport, and the future of commuting.
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Chapter 8

Conclusions

For it so falls out

That what we have we prize not to the worth
Whiles we enjoy it, but being lack’d and lost,
Why, then we rack the value, then we find
The virtue that possession would not show us

Whiles it was ours.

Much Ado About Nothing, William Shakespeare

The commute. A routine part of the day for millions across the world. A
daily stressor, or a therapeutic escape from the pressures of life. A constant of
the everyday that is still yet to be fully understood. Or perhaps just a constant
of yesterday, as the COVID-19 pandemic has shown us a different way of living.

The research presented in this thesis has shed some light on commuting
behaviours, on how the commute relates to subjective well-being and on atti-
tudes towards the commute. The lens has been broad, focusing on areas largely
unexplored and emerging trends or phenomena. How commuting compares
to, and impacts on the enjoyment of, other daily activities. Extending the
discussion on accounting for subjective measures of commute time. Beginning
to shed light on how changing working practices may affect attitudes towards
commuting, its desirability and prevalence in daily life. Utilising the unexpec-
ted social experiment of the pandemic to understand how a major disruptor to
the usual commute affects attitudes towards commuting.

The findings of this research highlight the complex nature of the commute
and the relationship that individuals have with it. It is often evaluated as
neither a wholly positive nor negative experience, and individuals often hold
simultaneously contradictory views. The commute plays a role for many beyond
affective evaluations of it. The true value of the commute is hard to quantify.
But doing so is important as we find ourselves on the cusp of change. The
significant role it may play in facilitating other domains of life should not be

overlooked, only for the commute to be rued once it is lost.

141



Appendix A

Datasets

A number of data sources have been used for the studies presented in this thesis.
For each dataset, details on how the data was obtained, what it contains and
participant sample characteristics are presented in this Appendix. Some of the
datasets have been utilised for multiple studies, and are therefore applicable to

more than one of the chapters in this thesis.

A.1 UK Time Use Survey Data

The UK Time Use Survey (UKTUS) was carried out to provide data on how
people aged eight years and over in the UK spend their time. It was conducted
by NatCen and the Northern Ireland Statistics and Research Agency (NISRA)
on behalf of the University of Oxford’s Centre for Time Use Research (CTUR).

The structure and contents of the UKTUS dataset were ideal for analysing
commute-related subjective well-being. The data was utilised for one study
presented in this thesis: Commuting Comparison to Other Daily Activities
[Chapter 3].

A.1.1 Data Collection

The UKTUS data [61] was collected between April 2014 and December 2015
from a representative sample of individuals and private households across the
UK. The survey design followed the Harmonised European Time Use Survey
(HETUS) guidelines [103]. The sample was drawn in two stages, firstly by
random selection of postcode sectors and then a random selection of postal
addresses within each of these.

The data consists of three main components: household interviews, indi-
vidual questionnaires and diaries. After conducting the household interview
and the individual questionnaire for every member of the household, each
individual was provided with a diary. There were four versions of the diary,

two of which were tailored for adults (participants ages 14 and over): the
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Table A.1: Number of recorded episodes for Level 3 commuting activit-
ies in UKTUS 2014-15

Level 3 Activity Number of episodes
Travel to/from work 315

Travel to work from home and back only 9,192

Travel to work from a place other than home 649

Total: 10,156

standard adult diary, and the full adult diary which also contained a column
for recording enjoyment of each activity. Directions on completing the diaries
were explained to the participants and example diary entries were provided,
presented in Figure A.1.

Participants were advised to fill out the diary as they progressed through
the day, as opposed to filling it out at the end of the 24-hour period. Individuals
were asked to complete two diary days, one weekday and one weekend day; dates
of the allocated days were randomly selected for each household. Phone call
and text message reminders were utilised to ensure participants remembered
to fill out their diaries.

Diaries were collected from 9,388 participants who completed over 16,550
diary days, rating 587,632 activity episodes on an enjoyment scale. Participants’
diaries contained records for every ten minutes over a 24-hour period. They
were asked to note down their primary and secondary activities, who they were
with, where they were, whether they were using a smartphone/tablet/computer,
and their enjoyment rating - on a scale from 1 (not at all) to 7 (very much) -
for each activity.

When processing the data from the diaries, NatCen’s Data Unit allocated
the activities to 276 different activity codes. Activities were ordered using
three levels; 11 Level 1 activities split up into 43 Level 2 activities and then
further into 276 Level 3 activities. Each activity undertaken by a participant

during the day, regardless of its duration, is referred to as an episode.

A.1.2 Commuting Data

Commuting falls under the Level 1 activity Travel, the Level 2 activity Travel
by Purpose, and is covered by three separate Level 3 activities: (1) Travel
to/from work; (2) Travel to work from home and back only; and (3) Travel to
work from a place other than home. The number of episodes of each of these
three activity codes is presented in Table A.1. Commuting episodes were taken
to comprise of the three Level 3 activities.

UKTUS includes participants who usually work (1) from home, or in the

same grounds/buildings as home, (2) at a single workplace away from home,

143



opm3 e se syuedoijred 01 popraoid A1jus Arerp sjdurexe [RUOIIONIISUT Ty 9INST

; DD%DDDD Joajwa ] » > opopa e | FH
OO0 Q0O 00|10 ] § .| weem
W— OO/ ooojo T — g
010, 00,0, A ﬁ A A ostov
v [CNONO0in O aﬁ&% AR PANT | roe
s DD%DD%D [ P oera
9 D D D D _H_ m Apronua porgoen Fuppoasg poy oz rovs
< ml_ﬂ_ _M_ | ._H_ ] AULOY IV O WP A AP | gy
T e e e
P A5 . oy
WeQ ) - Wey el weq) - Eu....._ _u..nﬂ
L Aeg L Ae@

m_n_mem_

144



(3) in a variety of different places of work, such as on clients’ premises or in

their homes, and (4) on the move.

A.1.3 Sample Characteristics

The entire dataset was filtered to include only those episodes (1) for which an
enjoyment rating had been noted, (2) that took place on a weekday, (3) that
took place on a day classified as a workday, and (4) that were undertaken by
participants who described themselves as self-employed or in paid employment
(full or part-time). Filtering the data to weekdays meant that only the weekday
diary entry of each individual was retained, and individuals who only completed
a weekend day diary entry were omitted from the study. The resultant dataset
after filtering comprised of 1944 participants, significantly fewer than the
original UKTUS sample. Sample characteristics, for both the full UKTUS
sample and the filtered dataset, are presented in Table A.2.

A.1.4 Survey Questions

The household survey, individual questionnaire and time-use diaries contained
a broad range of questions. The questions utilised for the study presented in
this thesis are detailed in this section.

Two versions of databases created using the diaries were available, both
presenting the same data in different formats; in the long format, each row was
a person-day-episode whilst in the wide format each row was a person-day. In
other words, in the long format, each row represented one episode whilst in the
wide format all of the episodes undertaken within the day were presented in
the same row. For the study conducted within this analysis, the long version
of the diary data, the uktus15_diary_ep_long datafile, was utilised. Whilst the
two datasets present the same data, the variables used differ; variable names
relating to the diary data utilised within this section correspond to the long

version of the data.

Activity Episodes

NatCen’s Data Unit coded the activities contained within the participants’
diary entries using a three tier system: 11 Level 1 activity codes, 43 Level 2
activity codes and 276 Level 3 activity codes. The primary activity undertaken
was provided in the long diary database as variable whatdoing. Every instance

of an activity being undertaken was referred to as an episode.

Enjoyment Ratings
The level of enjoyment associated with each episode was provided in the long

diary dataset as variable FEnjoy. Individuals were instructed to rate enjoyment
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Table A.2: UKTUS Sample Characteristics

UKTUS Filtered UKTUS
for Present Study

Number of Participants 9,388 1,944

Age

Age Range 8-99 17-83
Average Age 44 43
Education Level

Degree or Higher 2,082 633
Higher Education 1,309 350
A-Level or Equivalent 1,525 381
Secondary 2,266 465
Employment Status

Self Employed 701 327
Paid Employment 3,879 1,617
Unemployed 324 -
Retired 2,032 —
Full-Time Student 619 -

Marital Status
Single, Never Married 1,948 392
Married/Cohabitating 5,071 1,359

Divorced/Widowed 1,321 190
Number of Children

No Children 5,767 1,190
1 Child 1,440 340
More than 1 Child 2,181 414
Self-Reported Health

Very Good 3,414 776
Good 3,818 864
Fair 1,591 272
Bad 439 27
Very Bad 117 2
Long Term Health Problems or Disabilities
No 6,203 1,431
Yes 3,154 506
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of their time spent on each episode on a scale from 1 (not at all) to 7 (very

much).

Transport Mode

The diary entries had a column dedicated to entry of either the location at
which the activity took place or, if travelling, the mode of transport used. This
information was included as variable, WhereWhen, in the long diary dataset.
NatCen coded the data into 20 categories related to transport mode (and 14
location codes): travelling on foot/ bicycle/ moped, motorcycle or motorboat/
passenger car as the driver/ passenger car as a passenger/ passenger car - driver
status unspecified/ lorry or tractor/ van/ taxi/ bus/ tram or underground/
train/ aeroplane/ boat or ship/ coach; Other specified private/ public travel-
ling mode; Unspecified public transport mode; Unspecified transport mode;

Unspecified private transport mode.

Usual Working Location
The participant’s usual working location was obtained as part of the individual
survey. They were asked “In [your/Name’s] main job, [do/does] [you/he/she]

2

work mainly. ..” with the following options: 1. At home, or in the same
grounds and buildings as home (e.g. in adjoining property or surrounding
land), 2. At a single workplace away from home (e.g. office, factory or shop),
3. In a variety of different places of work (e.g. working on clients’ premises
or in their homes), and 4. Working on the move (e.g. delivering products or

people to different places).

Duration of the Episode
The diary data contained a variable, eptime, providing the duration of each

episode.

Age

The age of each member of the household was obtained as part of the household
survey. The DVAge variable was obtained by initially asking “What is your date
of birth?”. If the respondent did not know the answer or refused to respond,
they were then asked “What was your age last birthday?” If a response was

still not provided, the interviewer provided an estimate based on appearance.

Sex
The sex of each member of the household was noted as part of the household
survey, variable DMSex. The interviewer input a response of either male or

female.

Educational Attainment
The CTUR derived variable of dhiqual was utilised; CTUR derived variables

were included in the dataset containing the information obtained from the
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individual questionnaire. dhiqual provided the highest qualification obtained
by the individuals. The options were: 1. Degree or higher, 2. Higher education,
3. A level or equivalent, 4. Secondary, 5. Other, -9. No answer /refused, -8.

Don’t know, and -1. Item not applicable.

Country of Birth

The country of birth information, variable PIBornC, was obtained during the
individual interview. Participants were asked “In which country [was/were]
[you/Name] born?” with the following options: 1. England, 2. Scotland, 3.
Wales, 4. Northern Ireland, 5. Republic of Ireland, 6. France, 7. Germany,
8. Italy, 9. Spain, 10. Poland, 11. Cyprus, 12. Turkey, 13. Australia, 14.
New Zealand, 15. Canada, 16. U.S.A, 17. China/Hong Kong, 18. India, 19.
Pakistan, 20. Bangladesh, 21. Sri Lanka, 22. Kenya, 23. Ghana, 24. Nigeria,
25. Uganda, 26. South Africa, 27. Jamaica, 28. Other country, -8. Don’t

know, and -1. Item not applicable.

Relationship Status

The CTUR derived variable of dmarsta was utilised; CTUR derived variables
were included in the dataset containing the information obtained from the
individual questionnaire. dmarsta provided the marital/cohabitating status
of the individuals. The options were: 1. Single, never married, 2. Married/
cohabitating, 3. Divorced/ widowed, -9. No answer/ refused, -8. Don’t know,

and -1. Item not applicable.

Self-Reported Disability

Information regarding long term health problems and disabilites was ob-
tained as part of the individual survey, variable Longlll. Participants were
asked “/Do/Does| [you/Name] have any health problems or disabilities that
[you/he/she] [expect/expects] will last for more than one year?” and provided
with the following options: 1. Yes, and 2. No.

Self-Reported Health

Information regarding the general health of the individual was obtained as part
of the individual survey, variable GenHIth. Participants were asked “How is
[your/his/her] general health? Would you say it was. ..” and provided with
the following options: 1. Very good, 2. Good, 3. Fair, 4. Bad, and 5. Very
bad.

Interview Mode

The format of the interview was noted as part of the individual survey, variable
Indtype. The interviewer input a response from the following: 1. By the
interviewer in a face to face personal interview, 2. By the interviewer in a

telephone interview, 3. By the interviewer in a proxy interview, and 4. Not
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available/ not eligible.

Economic Activity Status

The economic activity status, variable WorkSta was obtained during the
household questionnaire. Participants were asked “Which best describes your
current employment status?” with the following options: 1. Self employed, 2.
In paid employment (full or part-time), 3. Unemployed, 4. Retired, 5. On
maternity leave, 6. Looking after family or home, 7. Full-time student , 8.
Long-term sick or disabled, 9. On a government training scheme, 10. Unpaid

worker in family business, and 97. Doing something else.

UK Region

The UK region in which the individual resides was available as a CTUR derived
variable, dgorpaf, within the individual survey. The options were: 1. North
East, 2. North West (including Merseyside), 3. Yorkshire Humberside, 4. East
Midlands, 5. West Midlands, 6. East of England, 7. London, 8. South East,
10. South West, 11. Wales, 12. Scotland, and 13. Northern Ireland.

A.2 Role of Commuting Survey

The main aim of this survey was to gauge commuters’ attitudes and perceptions
regarding their journeys to and from work, to understand the role it plays in
their day and the value that they place on it.

The survey results were intended to be used for both quantitative and
qualitative study. Findings from the quantitative studies are presented in this
thesis, the qualitative study is yet to be completed.

After the survey data had been obtained, and following the outbreak of the
COVID-19 pandemic that changed the work environment for many across the
UK, a subsequent survey was created that utilised some of the responses from
this survey in order to assess changed behaviours and attitudes. Details of
the second survey are provided in Section A.3. Thus, responses to this survey
were utilised for three of the studies presented in this thesis: (1) Subjective
Commute Time and Commute Well-Being [Chapter 4], (2) The Role of the
Commute [Chapter 5], and (3) Commuting and COVID-19 [Chapter 6].

A.2.1 Data Collection

Data was collected using an online survey conducted over six weeks, between 8
February and 21 March 2020. All data was collected directly from participants.
The website Qualtrics was used to create the survey and an online participant
recruitment platform, Prolific, was used to recruit participants. A small reward

of £1.20, calculated at a rate of £6/hr, was paid to all participants who
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completed the survey. Potential participants were presented the survey on
Prolific, from which they were directed to Qualtrics to take the survey, and then
directed back to Prolific to complete the process and receive their payment.
The online survey was open to all participants who met the following criteria:
(1) in employment/ self-employed, (2) over the age of 18, (3) commuters (at
least once a week), (4) English speaking, and (5) living in the UK. Prolific
screened participants to ensure that they met the criteria and only offered the

survey to those who did.

Sample Size

The quantitative analysis required a sample of individuals who commuted
using the same, single, form of transport. Commuting by car was selected; the
Prolific screening search function indicated that it was the most used transport
mode amongst their participant pool - 522 potential participants who had been
active on the site in the 90 days prior to checking - and therefore, gave us the
greatest chance of obtaining sufficient survey responses for analysis.

Power analysis was used to determine the minimum number of survey
responses required in order to make the planned quantitative analysis viable.

The pwr package [19] in R was used for the calculation.

The pwr.f2.test function provides the test for a general linear model:
pwr.f2.test(u =,v =, f2 =, sig.level =, power =)

where sample size = u + v 4+ 1

The significance level was set at 0.05.

Power, the probability of finding a true effect when one does exist, was set at
0.9.

Effect size, 2, was set at 0.15. This was based on the suggested guideline
value for a medium effect size published by Cohen in 1988 [25].

Numerator degrees of freedom, u, is taken as the number of continuous variables
+ the number of dummy variables - 1. To determine this figure, the planned
regression model with the greatest number of variables was used, and calculated
as follows:

Subjective/Objective Divide = 1

Duration = 1

Commute Time Dissonance = 1

Job Satisfaction = 1

Income = 12-1 = 11
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Sex =4-1 =3
Age =1

=19-1=18

Denominator degrees of freedom, v, was calculated using the pwr.f2.test func-
tion, and found to be 164.

Therefore the minimum required sample size was:
u+v+1=18+164+1 =183

Based on power analysis and the size of the potential participant pool, a
convenience sample of 400 individuals who commute by car was the target.

The qualitative analysis required participants who commute using a more
varied range of transport modes. Thus, the survey was also distributed to 50

individuals who walk to/ from work and 50 who commute by train.

A.2.2 Sample Characteristics

All of the quantitative studies to use this survey data used only the data
collected from those who commute by car. The qualitative analysis also utilised
the data collected from those who commute by train and foot; data from
each of the three groups was analysed separately in that study. As the studies
presented in this thesis utilised only the data obtained from those who commute
by car, sample characteristics for just that group of individuals is presented in
this section.

Three studies utilised this data: (1) Subjective Commute Time and Com-
mute Well-Being, (2) The Role of the Commute, and (3) Commuting and
COVID-19. The sample characteristics presented here are applicable to the
studies on subjective commute time and the role of the commute. The COVID-
19 study utilised a subset of this sample; the sample characteristics for that
study are presented in Section A.3.2.

A total of 194 completed survey responses were obtained from participants

who commute by car. Sample characteristics are presented in Table A.3.

A.2.3 Survey Questions

The survey contained 30 questions and took approximately 12 minutes to
complete. Participants had to answer every question in order to progress
through the survey. The survey was split into six sections. The first section
explored the value of commuting. The second section focused on attitudes
towards commuting. The third section covered employment, both with regards

to the individual’s attitudes towards their employment and also details on
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Table A.3: Sample characteristics for the 194 participants who
commute by car

Number Percent

Sex
Female 150 7%
Age
Age Range 21-66 -
Average Age 38 -
Education Level
Ph.D 2 1%
Master’s Degree 28 14%
Undergraduate Degree 83 43%
College (A-Levels/BTEC/IB etc) 60 31%
Secondary School 21 11%
Marital Status
Single, Never Married 47 24%
Married 78 40%
Living with Partner 55 28%
Divorced/Separated 13 ™%
Widowed 1 1%
Number of Children in Household
None 123 63%
One 35 18%
Two 31 16%
Three 5 3%

Daily Activity Limitations Due to
Health Problems or Disabilities

No 174 90%
Yes, Limited A Little 18 9%
Yes, Limited A Lot 2 1%
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the nature of the employment. The fourth section collected details on the
nature of the commute. The fifth section comprised of the Short Warwick-
Edinburgh Mental Well-Being Scale (SWEMWRBS). The final section covered
socio-demographic information. The questions asked within each of these

sections are presented below.

1. Value of Commuting

This section began with the following paragraph explaining what was meant
by the concept of the “The Value of the Commute”.

The following questions are about the value you place on your commute.

Think about the time you spend commuting. Aside from getting you to/from
work, how beneficial is this time to you? How disadvantageous? What role

does your commute play in your day?

This paragraph preceded the following questions.

Q2.1

To what extent do you agree/disagree with the following statements:

I value my commute TO work?
Presented alongside a Likert scale ranging from 1 (Strongly Disagree) to 7
(Strongly Agree), with 4 (Neither Agree Nor Disagree) as the midpoint.

Q2.2

I value my commute FROM work?
Presented alongside a Likert scale ranging from 1 (Strongly Disagree) to 7
(Strongly Agree), with 4 (Neither Agree Nor Disagree) as the midpoint.

Participants were then asked the following two open-ended questions.

Q2.3

Please explain why you do, or do not, value your commute
Three separate text boxes were provided beneath the question for open-ended
responses, labelled ‘To Work’, ‘From Work’ and ‘Both Commutes’.

Q2.4

What would make your commute more valuable to you?

Three separate text boxes were provided beneath the question for open-ended
responses, labelled ‘To Work’, ‘From Work’ and ‘Both Commutes’.

2. Attitudes Towards Commuting

Two Likert scales were presented to the individuals in matrix table form,

ranging from 1 (Strongly Disagree) to 7 (Strongly Agree), with 4 (Neither
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Agree Nor Disagree) as the midpoint. The instructions above the matrix read:
Using the scales below, please indicate the extent to which you agree/disagree

with the following statements. The two statements were as follows:

Q2.5

My commute helps me to separate my personal life and work life, and

Q2.6

My commute gives me time to get into the right mindset for home/work

Participants were asked two questions regarding teleporting, preceded by the

following statement:

Imagine you could hypothetically teleport to/from work (in other words, click

your fingers and magically appear at your workplace).

Q2.7

On how many of your next 10 commutes would you choose to teleport TO work

rather than commute?

Q2.8

On how many of your next 10 commutes would you choose to teleport FROM

work rather than commute?

A drop-down list of options ranging from 0 to 10 was presented below each

question.

Commute Well-Being was measured using the STS developed by Singleton
[137]. Separate scales were used for the commute to work and the commute from
work, as previous studies have found the travel experience to differ considerably
between the two [147].

Q2.9

For each journey - to work and from work - survey participants were presen-
ted with nine sets of evaluations alongside unnumbered 7-point scales, with
minimum /negative emotions or evaluations on one end and maximum /positive
emotions or evaluations on the other. For the journey to work, they were
instructed: For each of the following pairs, please select the choice that best
describes how you felt overall during your commute TO work over the last four
weeks. The wording was changed from 70 to FROM for the journey home

from work. The nine items were as follows:

I was very tense — I was very relaxed
I was very bored — I was very enthusiastic
I was very sad — I was very happy
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I was very tired — I was very energised

I was very distressed — I was very content
My trips went poorly — My trips went smoothly
My trips were displeasing — My trips were enjoyable
I was worried that I I was confident that 1
wouldn’t arrive on time would arrive on time
My trips were the worst My trips were the best
that I can imagine that I can imagine

The internal consistency of the nine items was checked using Cronbach’s
alpha. Values of Cronbach’s alpha range from O to 1. The higher the score,
the more reliable the generated scale, with values above 0.7 considered to be
acceptable [149]. As the internal consistency of the nine items was good, with
Cronbach’s alpha values of 0.88 and 0.91 for the commutes to and from work
respectively, the scores across the nine items were averaged to create two new

variables representing commute well-being.

3. Employment Details

Q2.10
How many days a week, on average, do you commute to/from work?
A drop-down list of options ranging from 0 to 7 was presented below the

question.

Income data was used as a socio-demographic control variable in the
regression models. As it is employment related, the information was collected
from participants in this section of the survey. The decision to treat income
as a categorical variable was based on the notion that individuals are more
comfortable divulging their income details in this form rather than providing
an exact figure. The categories used were based on the abridged income
band recommendations provided by the Office for National Statistics in their

guidance document for collecting income data as a classificatory variable [53].

Q2.11

Please indicate the category in which your total annual income falls, before
deductions for Income Tax, National Insurance etc.

A drop-down list of options was presented below the question: Up to £2,599;
£2,600 up to £5,199; £5,200 up to £10,399; £10,400 up to £15,599; £15,600
up to £20,799; £20,800 up to £25,999; £26,000 up to £31,199; £31,200 up to
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£36,399; £36,400 up to £41,599; £41,600 up to £46,799; £46,800 up to £51,999;
£52,000 or more.

Participants were presented with a matrix containing three statements
regarding their attitudes towards their work and a 7-point Likert scale for each,
ranging from 1 (Strongly Disagree) to 7 (Strongly Agree), with 4 (Neither
Agree Nor Disagree) as the midpoint. They were instructed: Using the scales
below, please indicate the extent to which you agree/disagree with the following

statements. The three statements were as follows:

Q2.12

I look forward to spending time at my workplace

Q2.13

I find my work to be meaningful

Q2.14
I find my work to be worthwhile

Information on job satisfaction was obtained by asking:

Q2.15

Please rate your job satisfaction using the scale below

Presented alongside a Likert scale ranging from 1 (Completely Dissatisfied) to
7 (Completely Satisfied).

The final two questions in this section gathered data on the divide between
individuals’ personal lives and work. The first of the questions captured
perceived notions of this divide, the subjective divide. The second question
sought to quantify the divide using an objective measure.

The questions were preceded by the following instructional statement:

For the following questions...

Think of a typical day on which you commute to/from work. Think about how
you spend your time outside of working hours AND outside of the office. For
example, in the morning before work and in the evening after work. This does

not include staying late at your workplace or going in early.

Whilst thinking about this time, please answer the following questions:

Q2.16
Please indicate the level to which you feel your work and personal life merge

based on the amount of effort/time you spend working during this time?

Presented with a Likert scale ranging from 1 (Clear Divide Between Work and
Personal Life) to 7 (No Divide Between Work and Personal Life).
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Q2.17

How many days a week, on average, do you carry out any work-related activities
during this time?

A drop-down list of options ranging from 0 to 7 was presented below the

question.

4. Commute Details

Q2.18
Please estimate, in minutes, the duration of your typical one-way commute?

Presented with a single-line text box for data entry.

Q2.19
Please estimate, in minutes, what you consider to be an acceptable duration
for your one-way commute?

Presented with a single-line text box for data entry.

Q2.20

Disregarding the feasibility of whether this is actually achievable (based on
practical elements such as distance), what would be the duration of your ideal
one-way commute?

Presented with a single-line text box for data entry.

Q2.21
Do you commute during peak hours?

Presented with multiple choice consisting of two options: Yes, and No.

Q2.22

Do you commute alone?

Presented with multiple choice consisting of two options: Yes, and No. Please
specify your relationship with your travelling companion (e.g. a friend, my

daughter). A text box was provided for data entry.

Q2.23

Which of the following activities do you reqularly carry out whilst commuting?
(Please select all that apply)

Presented with multiple choice consisting of 14 options: Reading; Listening
to the Radio; Work-Related Tasks; Playing Games; Listening to a Podcast;
Watching the World Go By; Browsing the Internet; Meditation/Mindfulness;
Social Phone Calls; Listening to Music; Social Media; Writing (Journaling,
Novel etc.); Other (Please Specify), presented alongside a text box for data

entry; None.
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5. Well-Being Questions

The 7-item Short Warwick-Edinburgh Well-Being Scale (SWEMWBS) was
presented in this section. The SWEMWBS scales have been designed to be
self-completed. The following statements were presented in matrix form with 5
response categories: None of the Time; Rarely; Some of the Time; Often; All

of the Time. An instructional statement was presented above the matrix:

Q2.24

Below are some statements about feelings and thoughts.

Please select the box that best describes your experience of each over the last 2
weeks

I've been feeling optimistic about the future

I've been feeling useful

I've been feeling relaxed

I've been dealing with problems well

I've been thinking clearly

I've been feeling close to other people

I've been able to make up my own mind about people

Instructions on scoring the 7-item SWEMWBS scale were obtained from
the Warwick Medical School website, the central source of information on
collecting, scoring, analysing and interpreting data using the scale. Ratings
for the seven scales were summed and then transformed using the conversion
table provided on the website. The raw scores ranged between 7 to 35, and

the transformed metric scores also ranged from 7.00 to 35.00.

6. Socio-Demographics

Q2.25

What is your sex?

Presented with multiple choice consisting of four options: Male; Female; Other;
Prefer Not To Say.

Q2.26
What is your age?

Presented with a single-line text box for data entry.

Q2.27

What is your relationship status?

Presented with multiple choice consisting of five options: Single (Never Been
Married); Married; Living With Partner; Divorce or Seperated; Widowed.
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Q2.28
How many children aged from 0 to 17 do you have living at home with you?

Presented with drop-down list of 14 numbered options from 0 to 13+

Q2.29

What is the highest level of education that you have completed?

Presented with multiple choice consisting of six options: Primary School,
Secondary School; College (A-Levels/BTEC/IB etc); Undergraduate Degree;
Master’s Degree; Ph.D.

Q2.30

Are your day-to-day activities limited because of a health problem or disability
which has lasted, or is expected to last, at least 12 months?

Presented with multiple choice consisting of three options: Yes, Limited A Lot;
Yes, Limited A Little; No.

A.3 COVID-19 Survey

The purpose of this survey was to capture changes in attitudes towards com-
muting. The study that this survey served transpired as a result of the outbreak
of the COVID-19 pandemic; the work-related behavioural changes imposed
across the UK presented the opportunity to undertake an intervention study
by presenting our previous survey participants with a follow-up survey. The
survey data was utilised for one study: Commuting and COVID-19 [Chapter
6].

A.3.1 Data Collection

The Role of Commuting survey was conducted over a six week period, between
8 February and 21 March 2020. Survey participants were recruited through the
Prolific platform which imposed screening to include only individuals currently
residing in the United Kingdom, over the age of 18 (the age at which adult
employment rights and rules are implemented in the UK), fluent in the English
language, in full-time employment, and who commute to work by car. 194
complete survey responses were obtained. The Prolific IDs of these participants
were used to create an allowlist for this subsequent survey.

As with the previous survey, the COVID-19 survey was also created using
the website Qualtrics and distributed via the Prolific platform. A small
payment of £1.15, calculated at a rate of £9.85/hr, was made to participants
who completed the survey. Data was collected during the pandemic, between
10 June and 8 July.
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Sample Size

Power analysis was used to determine the minimum number of survey responses
required in order to make the planned analysis viable. The pwr package [19] in

R was used for the calculation.

The pwr.f2.test function provides the test for a general linear model:
pwr.f2.test(u =,v =, f2 =, sig.level =, power =)

where sample size = u + v 4+ 1

The significance level was set at 0.05.

Power, the probability of finding a true effect when one does exist, was set at
0.9.

Effect size, 2, was set at 0.15. This was based on the suggested guideline
value for a medium effect size published by Cohen in 1988 [25].

Numerator degrees of freedom, u, is taken as the number of continuous variables
+ the number of dummy variables - 1. To determine this figure, the planned
regression model with the greatest number of variables was used, and calculated
as follows:

Change Working From Home Hours = 1

Duration =1

Commute Time Dissonance = 1

Job Satisfaction = 1

Sex =4-1 =3

Age =1

Change SWEMWBS =1

=9-1=8

Denominator degrees of freedom, v, was calculated using the pwr.f2.test func-
tion, and found to be 126.

Therefore the minimum required sample size was:
u+v+1=8+1274+1=136

Based on power analysis a sample of at least 136 participants was the

target.
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Table A.5: Sample characteristics for COVID-19 survey

participants
Number Percent
Sex
Female 107 78%
Age
Age Range 21-66 -
Average Age 39 -
Education Level
Ph.D 2 1%
Master’s Degree 22 16%
Undergraduate Degree 61 44%
College (A-Levels/BTEC/IB etc) 37 27%
Secondary School 16 12%
Marital Status
Single, Never Married 37 27%
Married 59 43%
Living with Partner 33 24%
Divorced/Separated 8 6%
Widowed 1 1%
Number of Children in Household
None 89 65%
One 23 17%
Two 23 17%
Three 3 2%
Daily Activity Limitations Due to
Health Problems or Disabilities
No 125 91%
Yes, Limited A Little 12 9%
Yes, Limited A Lot 1 1%

A.3.2 Sample Characteristics

A.3.3 Survey Questions
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A total of 138 participants completed both surveys. Sample characteristics are
presented in Table A.5.

The survey contained 17 questions and took approximately 7 minutes to com-
plete. Participants had to answer every question in order to progress through
the survey. The survey was split into four sections. The first section explored
working from home behaviours and attitudes towards working from home. The
second section focused on attitudes towards commuting. The third section

collected details on the divide between the individual’s work domain and per-



sonal life domain. The final section comprised of the Short Warwick-Edinburgh
Mental Well-Being Scale (SWEMWBS). Socio-demographic information was
collected as part of the first survey carried out by the participants, detailed in
Section A.2. The questions asked within each of these sections of the survey
are presented below.

Before beginning the survey, consent was obtained to match the survey
responses with those previously collected from the participants: Do you consent
to your answers to this survey being matched to your responses to a previous
survey on commuting which was conducted by the same researchers? Presented

with multiple choice consisting of two options: Yes, and No.

1. Working From Home

Q3.1
How many hours (on average) did you work in a typical week before the COVID-

19 pandemic?

Presented with a slider ranging from 0 to 50 hours.

Q3.2
In a typical week before the COVID-19 pandemic, how many of these hours did

you spend (on average) working from home?

Presented with a slider ranging from 0 to 50 hours.

Q3.3

How many hours (on average) do you currently work in a typical week, since
the COVID-19 pandemic?

Presented with a slider ranging from 0 to 50 hours.

Q3.4
In a typical week since the COVID-19 pandemic started, how many of these

hours do you spend (on average) working from home?

Presented with a slider ranging from 0 to 50 hours.

Q3.5

When the COVID-19 pandemic is over, if you are given the choice, in a typical
working week, how many of your working hours would you ideally like to spend
working from home?

Presented with a slider ranging from 0 to 50 hours.

Q3.6

Please rate your job satisfaction, based on your experience since any pandemic-
related changes have been made to your working environment, using the scale

below.
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Presented alongside a Likert scale ranging from 1 (Completely Dissatisfied) to
7 (Completely Satisfied).

2. Commuting

Two Likert scales were presented to the individuals in matrix table form,
ranging from 1 (Strongly Disagree) to 7 (Strongly Agree), with 4 (Neither
Agree Nor Disagree) as the midpoint. The instructions above the matrix read:
Thinking about your commuting in general, please indicate the extent to which
you agree/disagree with the following statements. The two statements were as

follows:

Q3.7

My commute helps me to separate my personal life and work life, and

Q3.8

My commute gives me time to get into the right mindset for home/work

To introduce the concept of the value of the commute, participants were

presented with the following paragraph.

The following questions are about the value you place on your commute.

Aside from getting you to and from work, how beneficial is/was this time to
you? How disadvantageous? What role does/did your commute play in your
day?

This paragraph preceded the following questions:

Q3.9

To what extent do you agree/disagree with the following statements:

I value my previous commute TO work?
Presented alongside a Likert scale ranging from 1 (Strongly Disagree) to 7

(Strongly Agree), with 4 (Neither Agree Nor Disagree) as the midpoint.

Q3.10

I value my previous commute FROM work?

Presented alongside a Likert scale ranging from 1 (Strongly Disagree) to 7
(Strongly Agree), with 4 (Neither Agree Nor Disagree) as the midpoint.

Q3.11
Thinking back about your commute before the COVID-19 pandemic began, do
you miss your typical commute to/from work?

Presented with multiple choice consisting of two options: Yes, and No.
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Participants were then asked the following open-ended question:

Q3.12

Please write a few sentences explaining your answer. Have your attitudes
towards commuting changed since the outbreak of the COVID-19 pandemic?
Think specifically about the value you place on commuting.

Presented alongside an essay style text box.

Participants were asked two questions regarding teleporting, preceded by the
following statement:

Imagine you could hypothetically teleport to/from work (in other words, click

your fingers and magically appear at your workplace).

Q3.13
Imagine the COVID-19 pandemic is over, and you have to return to your
normal working environment, on how many of your next 10 commutes would

you choose to teleport TO work rather than commute?

Q3.14
Imagine the COVID-19 pandemic is over, and you have to return to your
normal working environment, on how many of your next 10 commutes would

you choose to teleport FROM work rather than commute?

A drop-down list of options ranging from 0 to 10 was presented below each

question.

3. Employment

)

This section asked two questions regarding the divide between individuals
personal lives and work. The first of the questions captured perceived notions
of this divide, the subjective divide. The second question sought to quantify
the divide using an objective measure.

The questions were preceded by the following instructional statement:

For the following questions...

Think of your typical working day since the outbreak of COVID-19. Think

about how you spend your time outside of working hours.

Whilst thinking about this time, please answer the following questions:

Q3.15
Please indicate the level to which you feel your work and personal life merge

based on the amount of effort/time you spend working during this time?
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Presented with a Likert scale ranging from 1 (Clear Divide Between Work and
Personal Life) to 7 (No Divide Between Work and Personal Life).

Q3.16

How many days a week, on average, do you carry out any work-related activities
during this time?

A drop-down list of options ranging from 0 to 7 was presented below the

question.

4. Well-Being Questions

The 7-item Short Warwick-Edinburgh Well-Being Scale (SWEMWBS) was
presented in this section. The SWEMWBS scales have been designed to be
self-completed. The following statements were presented in matrix form with 5
response categories: None of the Time; Rarely; Some of the Time; Often; All

of the Time. An instructional statement was presented above the matrix:

Q3.17

Below are some statements about feelings and thoughts.

Please select the box that best describes your experience of each over the last 2
weeks

I've been feeling optimistic about the future

I've been feeling useful

I've been feeling relaxed

I've been dealing with problems well

I've been thinking clearly

I've been feeling close to other people

I've been able to make up my own mind about people

Instructions on scoring the 7-item SWEMWBS scale were obtained from
the Warwick Medical School website, the central source of information on
collecting, scoring, analysing and interpreting data using the scale. Ratings
for the seven scales were summed and then transformed using the conversion
table provided on the website. The raw scores ranged between 7 to 35, and

the transformed metric scores also ranged from 7.00 to 35.00.
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Appendix B

Additional Tables: Subjective

Commute Time

Supplementary material for the Subjective Commute Time and Commute

Well-Being study [Chapter 4] is presented in this Appendix.

Results for the multiple regression models that included the socio-demographic
variables - for the analysis conducted using ratio, and log transformed, duration

variables - presented in Tables 4.2 and 4.3, are presented in Table B.1.

Results for the multiple regression models that included the socio-demographic
variables - for the analysis conducted using difference duration variables -

presented in Tables 4.4 and 4.5, are presented in Table B.2.

Results for the multiple regression models that included the socio-demographic
variables - for the analysis conducted using difference, and log transformed,
duration variables - presented in Tables 4.6 and 4.7, are presented in Table
B.3.
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Appendix C

Additional Tables: The Role

of the Commute

Supplementary material for The Role of Commuting study [Chapter 5] is
presented in this Appendix.

Full model results for the multiple regression models presented in Table 5.2
are presented in Tables C.1 and C.2.
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Appendix D

Additional Tables:
Commuting and COVID-19

Supplementary material for Commuting and COVID-19 study [Chapter 6] is
presented in this Appendix.

Full model results for the multiple regression models and multiple logistic
regression model presented in Table 5.2 are presented in Tables D.1, D.2 and
D.3.

Full model results for the multiple regression models and multiple logistic
regression model - obtained using the revised methodology - presented in Table
5.2 are presented in Tables D.4, D.5 and D.6.
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