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Overview of Findings
The Commuting & Wellbeing Study examined the impacts of commuting on the wellbeing
of over 26,000 employed people living in England between 2009/10 and 2014/15. The
findings are based on data from Understanding Society - an innovative world leading study
about 21st century life, in which members of 40,000 households are surveyed every year.
The data set made it possible to examine how changes in subjective wellbeing from one
year to the next are related to changing commuting circumstances.
The key findings from the study are summarised below in relation to four themes. The key
findings prompt questions (identified in the grey boxes) on what can be done in response
to them. The table on page 6 provides references to where in the report more detailed
information can be found on the findings.
Theme 1 – The impacts of longer commute times on employee wellbeing
Every extra minute of commute time reduces job satisfaction, reduces leisure time
satisfaction, increases strain and reduces mental health.
What actions can be taken to help employees find attractive housing close to their
workplaces?
What can be done to ensure different transport alternatives provide reasonable journey
times to employment destinations?

Theme 2 – Commutes that increase job satisfaction and employee retention
Working from home, walking to work and shorter commute times increase job satisfaction
and shorter commute times make it more likely that an employee will stay with their job.
What can employers do to encourage and incentivise employees to live near their
workplace and to offer flexible working arrangements?
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Theme 3 – The benefits of active commuting
Walking and cycling to work increase leisure time satisfaction and walking to work
decreases strain. Cycling to work is associated with better self-reported health.
How can networks be developed to support safe and relaxing access to employment
destinations on foot and by bicycle?
What can be done to promote the physical and mental health benefits of active
commuting and increase the uptake of active commuting?
Theme 4 – Insights for public transport
Bus commuters feel the negative impacts of longer commute journeys more strongly than
users of other transport modes. Shorter duration commutes by rail are more strenuous
than longer duration commutes by rail.
How can the infrastructure and services necessary for good quality local public transport
access to employment destinations be developed?
What can be done to enable rail operators to provide comfortable conditions for
commuters?

Differences amongst the population
The study highlighted important differences in how commuting influences the wellbeing
of men and women. Women are more satisfied with their jobs than men, but this is
diminished more for women when they have longer commute times. This is likely to be
related to greater household and family responsibilities. Walking or cycling to work are
positive options to address this for women, as these options are found to increase their
leisure time satisfaction.
The results also show that younger workers under 30 years of age and those on lower
incomes are less sensitive to longer commute durations in terms of job satisfaction. This
implies an acceptance amongst these groups that long commute times are unavoidable.
The extent to which people feel able to choose where they work appears to influence
whether long commute times are considered tolerable.
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Conclusions
The findings from the Commuting & Wellbeing study indicate that longer journeys to work
have adverse subjective wellbeing effects, particularly through loss of free time. On the
other hand, longer commute times were not found to have a large impact on life
satisfaction overall. Our analysis showed that this is because longer commute times are
taken on for jobs which provide higher salaries and other benefits (which serve to increase
life satisfaction). This does not mean that the negative subjective wellbeing impacts of
longer commutes can be disregarded. The acceptance that a long commute is a price to
pay may only be retained if the commute is considered unavoidable and a social norm.
For some workers the opportunity to work flexibly in time and space (including working
from home) reduces the burden of commuting. This might have resulted in us finding a
lower impact of longer commute times on subjective wellbeing than would otherwise
have been the case. We recommend further research on this topic, including in-depth
interviews to investigate how flexibility in working practices influences how the commute
affects people’s lives.
One finding that we did not fully anticipate at the study outset is the clear link between
longer duration commutes, commuting mode and job satisfaction. An important message
for employers is that job satisfaction can be improved if workers have opportunities to
reduce the time spent commuting, to work from home, and/or to walk or cycle to work –
such commuting opportunities are likely to be good news for employee wellbeing and
retention and hence reduced costs to businesses.
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Study findings by theme
Finding

Page

Theme 1: The impacts of longer commute times on employee wellbeing
Longer commute times:
reduce job satisfaction (for women especially)
reduce leisure time satisfaction (with impact increasing over time)
increase strain
reduce mental health
are associated with people with lower life satisfaction

p.17
p.19/p.33
p.23
p.24
p.26

Theme 2: Commutes that increase job satisfaction and employee retention
Longer commute times:
reduce job satisfaction (for women especially)
increase probability of changing job
Working from home:
increases job satisfaction
increases leisure time satisfaction
Walking to work:
is associated with people with higher job satisfaction

p.17
p.35
p.17
p.19
p.18

Theme 3: The benefits of active commuting
Walking to work:
is associated with people with higher job satisfaction
increases leisure time satisfaction (for women especially)
reduces strain
Cycling to work:
increases leisure time satisfaction (for women especially)
is associated with people with higher self-reported health

p.18
p.19
p.23
p.19
p.22

Theme 4: Insights for public transport
Bus commuting
Commuting by bus is associated with people with lower self-reported health
Compared to other modes, longer commute times by bus more strongly reduce job
satisfaction
Compared to other modes, longer commute times by bus more strongly reduce mental
health
Rail commuting
Commuting by rail is associated with people with higher leisure time satisfaction
Longer commute times by rail are associated with lower strain than shorter commute times
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p.22
p.17
p.25

p.20
p.23

1 Introduction
There is increasing interest in how transport policies and practices can contribute to
better health 1. Attention has mostly been focused on lessening negative impacts on
physical health from traffic injuries, pollution and declining physical activity. But there has
been growing recognition that transport and personal mobility can also affect people’s
mental health and overall wellbeing. This has coincided with governments around the
world introducing the goal to improve the wellbeing of their populations 2.
The journey to and from work is a routine activity which is undertaken on about 160 days
of the year by those that are full-time employed in England 3. The average one-way
commute duration is 30 minutes 4, hence commuting consumes about one hour per day
for the average commuter. However, one in seven commuters in England has a commute
duration of at least one hour 5, thus spending at least two hours per day commuting.
Commuting has the potential to affect wellbeing in various ways. It may be stressful and
adversely affect mood during and after the journey. It may consume time and money that
workers would rather spend on other activities. On the positive side, a commute may be
relaxing and provide time to switch off and if it involves physical activity it could be
appreciated for its health benefits. The impact on wellbeing of commuting is likely to
depend upon its duration, the mode of transport used and the conditions experienced.
People have good reasons to commute. Commuting allows people to access employment
opportunities, to earn (higher) income and to have greater choice in where they live. The
question is whether the negative aspects of commuting exceed the benefits of
employment.
Commuting trends
Over the last 20 years the average commute duration has increased from 24 minutes to 30
minutes 6, but this has been counteracted by the trend for workers to travel to their
workplace less often 7. The proportion of people in employment working from home has
increased 8. It is apparent that commuting is changing as a result of more flexible working
practices. However, not all workers have discretion about how often and when they travel
to work, so it remains important to consider the impact of commuting upon people’s lives.
One aspect of this is that it may generally be those people in higher social groups who
have greater choice over how often, when and how they travel to work and it is these who
have better health. It is important that the impacts of commuting on wellbeing are
considered across the social gradient 9.
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Definitions of subjective wellbeing
Subjective wellbeing (SWB) refers to an individual’s evaluation of how well their life is
going and is defined formally in the 2013 OECD Guidelines on Measuring Subjective WellBeing as “Good mental states, including all of the various evaluations, positive and
negative, that people make of their lives, and the affective reactions of people to their
experiences”. 10 SWB can be measured 11 in terms of: (i) evaluative wellbeing - how satisfied
individuals are with their lives overall; (ii) experiential wellbeing - how often individuals
experience different emotions; and (iii) eudemonic wellbeing - whether individuals feel
they are fulfilling their potential. Measurement of SWB has been introduced into a
number of national surveys. Some concerns have been raised about the validity of
individuals reporting their own wellbeing but self-reported scores have been found to
correspond well with more objective methods of measuring personal wellbeing 12.
The Commuting & Wellbeing study
As is demonstrated in the next chapter, clear evidence has been lacking for the impacts of
commuting on SWB. The Commuting & Wellbeing study sought to generate novel
understanding of the impact of commuting upon people’s lives. The new evidence is based
on information about the lives of over 26,000 employed people living in England, using
data from the Understanding Society longitudinal study.
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2 What We Know
In this chapter, we summarise what is known about the effect of commuting on subjective
wellbeing (SWB). It is useful first to identify what have been found to be the main
determinants of SWB.
Determinants of subjective wellbeing
When looking across individuals, studies have shown that good physical health, being in
employment and being married or cohabitating have the largest associations with higher
SWB 13. Those in middle age have lower SWB than younger adults and older adults. Gender
differences depend upon the measure of SWB considered. Women tend to report higher
life satisfaction than men but lower mental health. The effect of income has been found to
be complex with positive but diminishing returns of increased income and relative income
(income compared to others) being more important than absolute income. Lower SWB
has been found for those working long hours and those seeking a new job 14.
When looking at the same individuals over time it has been found that SWB is quite stable
which has been attributed to genetics and personality. The suggestion has been made that
people adapt to life events and that SWB ‘fluctuates around a biologically determined set
point that rarely changes’ However, it has been shown that life events such as
unemployment have lasting impacts on SWB 15.
Existing evidence of commuting impact on subjective wellbeing
Economic theory would suggest that rational individuals would only take on more
burdensome commutes if compensated by a better job or housing and that SWB should
therefore not be any lower for those with longer commutes. A study by ONS based on a
sample of 62,000 British workers in 2012/13, however, found that longer commute
durations are associated with lower SWB 16. With concern that results for the relationship
between commuting duration and SWB based on cross-sectional data may not reflect
commuting circumstances, but other differences between those with long commutes and
short commutes, researchers have analysed data which tracks SWB over time for the same
individuals (therefore controlling for unobserved differences between individuals).
A study based on the German Socio-economic Panel Study (GSOEP), which included
observations for the same individuals between 1985 and 2003, found longer duration
commutes associated with lower life satisfaction17. This was referred to by the authors as
the ‘commuting paradox’ with the explanation put forward that this comes about as
people incorrectly estimate the effects of commuting and their ability to adapt to it.
However, longer duration commutes were not found to be associated with lower life
satisfaction in an analysis of data from 1996 to 2008 for participants of the British
Household Panel Survey (BHPS) 18, although another analysis of the same data set for the
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years 1991 to 2004 found that longer duration commutes were associated with worse
mental health for women 19.
Differences in SWB associated with different modes of transport have not generally been
found. An exception is an analysis of BHPS data (for 1991 to 2008) which found walking to
work and using the bus to be associated with better mental health than commuting by
car 20.
Potential effects of commuting
In seeking to identify if commuting has an overall effect on SWB, we need to be clear why
this might be the case. Research has examined a variety of potential effects of commuting.
Stress during the journey to and from work has been a prominent explanation. Longer
commute durations and more unpredictable journeys have been found to be associated
with higher levels of commuting stress 21. Car commuters have been found to report a
higher level of stress and more negative mood than rail commuters (explained by greater
effort requirements and lower journey predictability of car commuting)22. Active
commuting has been found to be considered more relaxing and exciting than other
modes 23. Commuting stress has been found to affect mood, function, illness, job
satisfaction and likelihood of changing job 24.
It has also been found that the commute can be seen positively in terms of (i) time to
relax, think and ‘shift gears’ between one activity and the next 25; (ii) enjoyment of the
travel itself 26 and (iii) use of the time productively 27. Nevertheless, commuting has been
found to receive the lowest positive affect scores (extent to which an individual
subjectively experiences positive moods) among all daily activities and one of the highest
negative affect scores 28.
Recent research has been seeking to understand better what influences satisfaction with
the journey to work. Commute satisfaction has been found to be positively associated
with walking or cycling to work and negatively associated with using public transport and
with longer commute duration 29. Perception that the commute has value beyond arriving
at the destination increases commute satisfaction 30. Talking with other passengers has
been found to increase commute satisfaction on public transport 31. Commuters with
greater flexibility over the transport mode they use have greater journey satisfaction 32.
The value of understanding what influences commute satisfaction is apparent given that
research has found satisfaction with the commute contributes to explanation of overall
SWB, especially experiential wellbeing (the balance of positive and negative emotions) 33.
Only limited research has been carried out on how time spent commuting affects
engagement with other activities. It has been found that those with long commute times
spend less time on leisure activities and sleep less on weekdays, but compensate with
more sleep at weekends 34. It has also been found that longer commute times decrease
time spent with spouse, children and friends 35.
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With regard to physical health, one study showed that longer duration commutes are
associated with poorer health and more GP visits with this particularly evident for car
drivers and for women 36. Another found that switching from car travel to walking, cycling
or public transport is associated with decreases in body-mass index (BMI) 37.

2.1 A need for further research
This summary of existing evidence highlights some gaps in knowledge. First, there is an
unclear picture for England how different commuting behaviours affect SWB. This could
be understood better by investigating how specific aspects of SWB are impacted by
commuting and whether these have consequences for overall life satisfaction. Secondly, it
has not been considered how specific changes to commuting behaviour affect SWB and
whether impacts grow or diminish over time. And thirdly, it is unclear the extent to which
arduous commutes are tolerated and what commuters do to avoid them.
The Commuting & Wellbeing study sought to generate novel understanding of the impact
of commuting upon people’s lives by addressing the following three research questions:
Research Questions
1. What specific aspects of wellbeing are affected by commuting and what does
this mean for overall life satisfaction?
2. How is wellbeing affected by different commuting behaviour changes and do
impacts grow or diminish over time?
3. What responses do commuters make to arduous commutes?
The data used in the study is described in the next chapter. Chapter 4 contains our
findings on how different aspects of SWB are influenced by commuting and Chapter 5 sets
out what this means for overall life satisfaction. Chapter 6 presents findings on how
changes to commuting behaviour affect SWB and on how commuters respond to arduous
commutes.
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3 The ‘Understanding Society’ Data Set
This study of Commuting & Wellbeing is based on information about the lives of over
26,000 employed people living in England, using data from the Understanding Society
survey i. Understanding Society is an innovative world leading study about 21st century
life, in which members of 40,000 households in the UK are being surveyed every year. In
contrast to cross-sectional population surveys like the Census, this enables us to track how
the lives of the same individuals are changing over time. In this study we had access to the
first six years (or waves) of Understanding Society survey data, covering 2009/10 to
2014/15.

3.1 Data on commuting
Every year, the Understanding Society survey asks participants two questions about their
journey to work:
1. About how much time does it usually take for you to get to work each day, door to
door (in minutes)?
2. And how do you usually get to your place of work?
The majority (around 60%) of people included in our sample travelled to work by car in
2009/10. Walking was the next most common means of travelling to work:
Percentage using mode
Mean one-way commute time (mins)
Mode
Full sample
Males
Females
Full sample
Males
Females
Drive
54
55
53
24
27
22
Lift from household member
4
2
5
19
21
18
Lift from someone else
2
2
2
25
29
20
Motorcycle
1
1
0
26
27
19
Taxi
0
0
0
20
22
19
Bus/coach
8
6
10
38
39
38
Train
5
6
4
62
63
61
Metro
4
4
3
50
50
51
Cycle
3
5
2
20
21
17
Walk
11
9
14
14
15
14
Work from home
8
9
7
0
0
0
Other
0
0
0
35
36
35
Total
100
100
100
27
30
25
Based on Wave 1 Understanding Society general population sample and ethnic minority boost sample for
participants living in England

i

See Analysis Note 1 at the end of the report.
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Door to door commute journeys were around 27 minutes on average, but there are large
differences in commute durations between modes. For example, rail commuters travelled
for over an hour, while car drivers commuted for 24 minutes on average. Walking and
cycle commutes were much shorter. Men had slightly longer duration commutes than
women (five minutes more on average).

3.2 Data on personal wellbeing
The Understanding Society survey captures data about multiple aspects of SWB and this
allowed us to explore impacts of commuting on different sub-domains of people’s lives.
The items analysed are listed below.
Understanding Society - Indicators of subjective wellbeing
Life satisfaction How dissatisfied or satisfied are you with your life overall?
(measured on a 7-point scale)
Job satisfaction
How dissatisfied or satisfied are you with your job? (measured
on a 7-point scale)
Leisure time
How dissatisfied or satisfied are you with the amount of leisure
satisfaction
time you have? (measured on a 7-point scale)
Self-reported
In general, would you say your health is? (excellent to poor on a
health
5-point scale)
Mental health
Based on the General Health Questionnaire scale (a 36 point
scale derived from 12 questions including the question above the scale is used to identify minor psychiatric disorders)
Strain
Have you recently felt constantly under strain? (measured on a
4-point scale)
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Figure 1: Sub-domains of subjective wellbeing and their relationship to life satisfaction
We explored the relationship between commuting and each of these different aspects, or
sub-domains, of SWB. Life satisfaction represents an evaluative assessment of how well a
person’s life is going overall. We were interested to see if any effect of commuting could
be found, but understood that this might not be easy to detect given that negative
impacts of commuting will be compensated by positive impacts such as high earnings. We
therefore analysed the effect of commuting on four sub-domains where it was plausible
that commuting could have an effect not compensated for by other factors.
Evaluative assessments were available for job, leisure time and health. It is assumed that
survey respondents respond to the health question mainly with respect to their physical
health. Mental health is measured in Understanding Society using a combined score based
on 12 questions designed to detect the presence of symptoms of psychiatric disorders – a
number of the questions relate to negative emotions and hence this indicator can also be
seen as an indicator of experiential wellbeing. We conceived that an onerous commute
could induce negative feelings and hence a low mental health score. One of the 12
questions, the question about strain, was felt to be particularly pertinent with regards to
commuting and was examined in its own right.
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4 Impact of Commuting on ‘Domains of Wellbeing’
In this chapter we summarise our findings on how commuting affects the following subdomains of SWB:
i. Job satisfaction;
ii. Leisure time satisfaction;
iii. Physical activity and health; and
iv. Strain and mental health
In chapter 5 we will move on to discuss how the impacts across these sub-domains
combine to influence overall life satisfaction.
For each aspect of SWB, we first of all summarise how people responded to the survey
question used in the analysis, and how responses differed by commute duration and
mode – illustrated using bar charts.
Any relationships apparent from the bar charts could relate to factors other than the
commuting situation. For example, rail users have higher incomes on average than bus
users and the higher income will contribute to higher wellbeing. Hence our key insights
into the specific effects of commuting on SWB are based on statistical (regression) models
that enabled us to account for other factors.
Our key insights are summarised in bold headlines after the bar charts. Alongside each
insight we indicate the level of confidence (from the statistical models) using the
following ratings:







Very Confident

Confident

Tentative

The following note explains how our analysis of the Understanding Society data enabled us
to obtain results and how we interpreted the results and judged confidence in them.
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A note about the analysis and confidence in results
The longitudinal data consisted of up to six observations (at one year intervals) from about
26,000 individuals. This allowed us to analyse how variation in SWB relates to variation in
commuting behaviour over two different dimensions.
1) How variation in SWB relates to variation in commuting behaviour within individuals
based on up to six observations (also accounting for variation in personal
circumstances over the observations).
2) How variation in SWB relates to variation in commuting behaviour between
individuals based on about 26,000 individuals (also accounting for variation in
personal circumstances between individuals).
Our findings reported in chapters 4 and 5 are based on statistical models which separately
identified relationships for these two dimensions ii.
The results for within-individual variation have the advantage of controlling for
unmeasured differences between individuals (that may be correlated with commuting,
e.g. personality traits), but the disadvantage of requiring sufficient variation in commuting
behaviour within individuals to generate useful results.
The results for between-individual variation utilise the variation in commuting behaviour
between individuals available in the data but have the disadvantage that they do not
control for unmeasured differences between individuals (e.g. personality traits).
In judging confidence, we have placed greater weight on the results for within-individual
variation. These give evidence for whether an individual’s SWB changes according to their
commuting behaviour (e.g. the transport mode they use). We refer to statistically
significant relationships based on results for within-individual variation in language as
follows:
“Longer commute times reduce job satisfaction”
Where statistically significant relationships were obtained for between-individual
variation, but not for within-individual variation, we consider this still provides plausible
evidence that commuting behaviour affects SWB and refer to this in language as follows:
“Walking to work is associated with higher job satisfaction”
Against each of our key insights in chapters 4 and 5, we have adopted the following scale
to indicate the level of confidence in the supporting evidence:
Confidence level
Very confident
Confident
Tentative

ii

Rating
Based on
 Within-individual variation
 Within-individual variation
 Between-individual variation

See Analysis Note at the end of the report.
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Significance level
>=99%
>=95%
>=95%

4.1 Job satisfaction
Survey participants were asked:
How dissatisfied or satisfied are you with your job?
The majority of people (78%) reported
being mostly to completely satisfied
with their job.

Job satisfaction is highest amongst
those with the shortest and longest
iii
commutes.
5.40

5.40

5.30

5.30
5.20

5.20

5.10

5.10
5.00
dissatisfied

neutral

satisfied

Job satisfaction is highest amongst
drivers and walkers.

5.00
1-15 16-30 31-45 46-60 61-90 91-179
mins mins mins mins mins mins

After accounting for other factors, our key insights are as follows:
JS1: Longer commute times reduce job satisfaction

Confidence



We found that job satisfaction decreases with the amount of time spent travelling to work
(every extra 10 minutes (each way) reduces job satisfaction by 0.008 points on the 7-point
scale). It increases with salary and with certain job roles (self-employed and manager) and
decreases when working long hours (over 40 hours per week).
An additional 10 minutes (each way) of commuting time is associated with the equivalent
effect on job satisfaction as a 19% reduction in gross personal income, i.e. a loss of £4,080
per annum for someone earning the sample median income of £21,600 per annum iv.
JS2: Working from home increases job satisfaction



Job satisfaction is 0.10 points higher (on the 7-point scale) when individuals work from
home (compared to commuting by any mode). This implies that flexible working
conditions can improve employee satisfaction.
JS3: Job satisfaction is more sensitive to longer journey times by bus

than longer journeys by other modes
Job satisfaction is higher for short bus journeys (compared to short journeys by other
modes) but decreases by more for every additional minute of commute time for bus users.

iii
iv

Very few people reported commutes of over 90mins - around 1% of the sample.
See Analysis Note 3 at the end of the report.
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Confidence
JS4: Walking to work is associated with higher job satisfaction



Those individuals that walk to work have higher job satisfaction on average by 0.10 points
(on the 7-point scale) compared to other commuters (after accounting for journey time
differences and other personal differences such as income and occupation type), but for
the same individuals we do not see higher job satisfaction on occasions when they walk to
work compared to using other modes. This gives tentative evidence that walking to work
improves job satisfaction.

Differences amongst the population
We examined whether the general relationships identified varied for different groups in
the population:
Gender

Job satisfaction is 0.14 points higher for women than men (on the 7-point
scale). The negative impact on job satisfaction with longer journeys to work
applies more strongly to women than men (reducing job satisfaction for
women by 0.019 points with every extra 10 minutes each way). The larger
effect for women is likely to be related to greater household and family
responsibilities which place more time pressure on them.

Age

Younger workers aged 16-29 have lower job satisfaction than older workers
but are found not to be sensitive to longer commute journeys. A plausible
explanation is that younger workers accept they will need to make longer
commute journeys early in their career.

Income

Job satisfaction increases with personal income and the job satisfaction of
those with higher incomes is found to be more sensitive to the duration of the
commute. This suggests again that expectations play a role. Those with lower
income jobs accept the need for longer journeys to work.

Area type Longer duration commutes have a stronger negative effect on job satisfaction
for those living in a metropolitan area outside London. This implies travel
conditions may be particularly difficult in English metropolitan areas outside
of London.
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4.2 Leisure time satisfaction
Survey participants were asked:
How dissatisfied or satisfied are you with the amount of leisure time you have?
The responses to this question are
evenly spread. 52% reported being
satisfied with leisure time availability.

There is a clear downward trend in
leisure time satisfaction as commute
duration increases.

Leisure time satisfaction is highest amongst
cyclists and walkers, reflecting their shorter
commute durations.

4.60
4.50
4.40
4.30
4.20
4.10
4.00
3.90
dissatisfied

neutral

4.60
4.50
4.40
4.30
4.20
4.10
4.00
3.90

satisfied

After accounting for other factors, our key insights are as follows:
LT1: Longer commute times reduce leisure time satisfaction

Confidence



Lifestyle factors that intensify personal time constraints decrease leisure time
satisfaction. This includes longer commute times, as well as working long hours and
having children. Every extra 10 minutes of commute time (each way) reduces satisfaction
with leisure time availability by 0.030 points (on the 7-point scale). We also found that
earning more decreases leisure time satisfaction, implying it compromises available
leisure time. By contrast, higher household income is found to increase leisure time
satisfaction suggesting that people benefit in terms of leisure time from the income
generated by other household members.
LT2: Working from home increases leisure time satisfaction



Not having to take time out of the day to travel to work increases leisure time satisfaction
by 0.17 points (on the 7-point scale). Flexible working would appear to be an important
means of improving employee wellbeing.
LT3: Walking and cycling to work increase leisure time satisfaction



Workers have higher levels of satisfaction with leisure time availability when they walk or
cycle to work compared to using other modes of transport (after accounting for journey
time differences). Walking and cycling increase leisure time satisfaction by 0.07 points
and 0.08 points respectively (on the 7-point scale). This outcome is larger for women
suggesting that active commuting is seen particularly by women as relaxing and beneficial
exercise.
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Confidence
LT4: Rail commuting is associated with higher leisure time

satisfaction
Those individuals that commute by rail have higher leisure time satisfaction on average
by 0.13 points (on the 7-point scale) compared to other commuters (after accounting for
journey time differences and other personal differences such as income and occupation
type), but for the same individuals we do not see higher leisure time satisfaction on
occasions when they commute by rail compared to using other modes. This gives
tentative evidence that rail commuting improves leisure time satisfaction.

Differences amongst the population
We examined whether the general relationships identified varied for different groups in
the population:
Gender

Income

Women have substantially lower leisure time satisfaction compared to men
(by 0.20 points on the 7-point scale). This is likely to relate to greater
household and family responsibilities – their satisfaction is decreased by
having a partner while men’s satisfaction is unaffected. The effect of longer
commute durations on leisure time satisfaction is nevertheless the same for
men and women.
People in the middle income quintile are less sensitive to longer commutes
with respect to their leisure time satisfaction than people with lower and
higher incomes. This indicates they are more willing to sacrifice leisure time
for their job.
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4.3 Physical activity and health
Survey participants were asked:
In general, would you say your health is (excellent to poor)?
The majority of responses – nearly 90% indicated good or better levels of selfreported health.

poor

good

Self-reported health is higher amongst
those with longer commutes. But those
in good health may be prepared to
undertake longer commutes.

Self-reported health is higher amongst
cyclists and rail users. It may be that
those with better health are more willing
to cycle to work or to accept long rail
commutes.

4.20

4.20

4.10

4.10

4.00

4.00

3.90

3.90

3.80

3.80

3.70

3.70

excellent

First, we checked whether people who commute to work on foot, by bike or by public
transport are more physically active than car drivers. In wave 2 of Understanding Society
respondents were asked ‘On how many days in the last four weeks did you spend 30
minutes or more walking?’. Our analysis confirmed that those who commute to work on
foot walked the most frequently, but those who commuted by bike or by public transport
also walked significantly more frequently than people who commute to work by car. In the
case of public transport, this could be because people walk to or from the railway station
or bus stop. We then examined the relationship between commuting and self-reported
health. After accounting for other factors, there were few clear associations between
commuting and self-reported health.
Our key insights are as follows:

Confidence

PH1: Longer commute times may reduce self-reported health
Our results indicated that Understanding Society participants had slightly worse selfreported health when they had longer duration commutes (by 0.004 points on the 5-point
scale for every extra ten minutes each way), but there is not quite a 90% level of
confidence of this result. We know from the bar chart above that those with better health
are more likely to have longer commutes. Hence it appears that good health is a prerequisite to undertaking a longer commute, but if an individual increases their commute
duration their self-reported health will tend to worsen.
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Confidence
PH2: Cycling to work is associated with higher self-reported health



We found that those individuals that cycle to work have higher self-reported health
compared to other commuters (after accounting for differences between individuals,
including commute duration), but for the same individuals we do not see statistically
significant higher self-reported health on occasions when they cycle compared to using
other modes. This indicates that healthy individuals take up cycling to work, rather than
cycling resulting in better health, and raises the concern that those from higher social
groups are the ones who take up health-enhancing lifestyle options. We will return to
this insight in chapter 6 where we present evidence that the specific switch from driving
to cycling is associated with an improvement in self-reported health in the year that the
switch occurred.
PH3: Commuting by bus is associated with lower self-reported health



We found that those individuals that commute by bus have lower self-reported health
compared to other commuters (after accounting for differences between individuals,
including commute duration), but for the same individuals we do not see lower selfreported health on occasions when they commute by bus compared to using other
modes. This gives evidence that less healthy individuals take the bus to work but it
cannot be concluded that their health worsens as a result of using the bus to get to
work.

Differences amongst the population
The relationships between commuting and self-reported health are not strongly
influenced by gender, age, income and where people live.
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4.4 Strain and mental health
Survey participants were asked:
Have you recently felt constantly under strain?
77% of responses indicated ‘no strain’ or
‘no more strain than usual’ – The two
left hand bars

Strain increases steadily with commute
duration, but declines slightly for those
with the longest duration commutes
2.10
2.08
2.06
2.04
2.02
2.00
1.98
1.96

no strain

Strain is higher amongst drivers and rail
users. Bus users reported lower levels of
strain
2.10
2.08
2.06
2.04
2.02
2.00
1.98
1.96

more
strain than
usual

After accounting for other factors, our key insights are as follows:
ST1: Longer commute times increase strain

Confidence



Longer commute times increase strain (by 0.004 points on the 4-point scale for every extra
ten minutes each way) with strain also increased by working long hours (over 40 hours per
week), a management job, a higher personal income, having children and having a
longstanding health condition.
ST2: Walking to work reduces strain



Strain decreased when people walk to work compared to using other modes of transport
to get to work. The decrease in strain linked to walking (of 0.047 points on the 4-point
scale) is equivalent to the increased strain (of 0.041 points) when having a management
role.
ST3: Longer commute times by rail are associated with lower strain than

shorter commute times by rail
We found that rail commuters with longer commute times have lower strain than rail
commuters with shorter commute times. One possible explanation is that people with
shorter rail commutes find them more stressful as they are more likely to involve the use
of crowded, urban commuter lines or metro systems. Commuters with longer journeys
may be better able to use their journey time productively.
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Differences amongst the population: Strain
We examined whether the general relationships identified varied for different subgroups
in the population:
Gender

Women have higher levels of strain than men (by 0.12 points on the 4-point
scale), but the negative impact on strain with longer journeys to work is found
to apply more strongly to men than women (increasing strain for men by
0.006 points for every extra 10 minutes (each way)). This may be because
women’s strain is already at a higher level.

Mental health
In addition to the question on strain, survey participants were asked 11 other questions
reflecting potential symptoms of poor psychological state including for example, “have
you recently lost much sleep over worry?” These are combined into a single indicator of
mental health known as the General Health Questionnaire-12 (GHQ12) score where high
scores are indicative of a lower likelihood of poor mental health.
The majority of the GHQ12 responses
indicate good mental health. The long
tail to the left indicates a small group
with poor mental health

GHQ12 scores decrease slightly as
commute duration increases. But scores
are also higher for those with the
longest duration commutes
25.80

25.80

25.60

25.60

25.40

25.40

25.20

25.20

25.00
24.80
poor

GHQ12 scores are lowest amongst bus
users. Cyclists have the highest scores –
slightly higher than drivers, rail
commuters and walkers

25.00
24.80

good

After accounting for other factors, our key insights are as follows:
MH1: Longer commute times reduce mental health

Confidence



Not many personal factors were found to be associated with the GHQ12 measure of
mental health, but longer commute times were found to decrease mental health (by 0.025
points on the 36-point scale for every extra ten minutes each way). Women have
substantially lower mental health than men (by 0.96 points) but are no different in
sensitivity to longer commute durations.
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Confidence
MW2: Commuters are more sensitive to longer commute times by bus

for mental health
Mental health decreases to a greater extent with every additional minute of commute
time when people use the bus compared to using other modes. A similar result was
obtained for job satisfaction and suggests that long commutes involving bus travel create
difficulties in coping with everyday life.

Differences amongst the population: Mental health
The relationships between commuting and mental health are not strongly influenced by
gender, age, income and where people live.
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5 Impact of Commuting on Life Satisfaction
Having reported how commuting affects different aspects of SWB, in this chapter we
report findings on how commuting was found to be related to overall wellbeing as
represented by Understanding Society participants’ assessment of their life satisfaction.
Survey participants were asked:
How dissatisfied or satisfied are you with your life overall?
Most people are positive about their
lives: three quarters reported being
somewhat to completely satisfied with
their life overall.

Life satisfaction scores decrease slightly
as commute duration increases. But
scores are also higher for those with the
v
longest duration commutes
5.30

5.40

5.20

5.30

5.10

5.20

5.00
4.90
4.80
dissatisfied

neutral

Life satisfaction scores are lowest
amongst bus users. Cyclists have the
highest scores – slightly higher than
drivers, rail commuters and walkers.

5.10
5.00
4.90
4.80

satisfied

Consistent with earlier research, our analysis showed that living with a partner, being in
good health, financial security, and not being in middle age are the most important
contributors to life satisfaction. We found there is not a strong direct relationship between
commute duration and life satisfaction, but life satisfaction is affected indirectly via leisure
time satisfaction, job satisfaction and strain.
Our key insights are as follows:

Confidence

LS1: Longer commute times are associated with lower life

satisfaction
When comparing individuals, we found that longer duration commutes are associated
with lower life satisfaction after accounting for other differences between individuals (by
0.015 points on the 7-point scale for every extra ten minutes each way). This applies to
both men and women but it represents a relatively small effect (working part-time is
associated with a higher life satisfaction score of 0.12 points). For the same individuals we
did not find lower life satisfaction on occasions when they have longer duration
commutes.

v

Very few people reported commutes of over 90mins - around 1% of the sample.
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Confidence
LS2: Lower life satisfaction of those with longer commute times is
mainly due to reduced leisure time satisfaction



A path analysis which explored the mechanisms
by which commute duration influences life
satisfaction across individuals vi revealed that
longer commute journeys reduce leisure time
satisfaction, reduce job satisfaction and increase
strain (consistent with findings of chapter 4).
These factors in turn act to reduce life
satisfaction. By far the biggest influence is
leisure time satisfaction. In the statistical
analysis, this accounted for 80% of the negative
impact of longer commute durations on life
satisfaction.
From this path analysis (based on between-individual variation which has the
disadvantage that it does not control for unmeasured differences between individuals) we
calculated that:
An additional 10 minutes (each way) of commuting time is associated with the equivalent
effect on life satisfaction as a reduction of £490 per month in gross personal income (or
£5,880 per annum) 38.
LS3: Commuting involves a life satisfaction trade-off



While longer commute times are shown to have a negative impact on life satisfaction as
indicated above, our analysis showed that they are at the same time associated with other
factors that increase life satisfaction: for example a higher income, and a management job
role. This shows that people may accept a longer commute journey in order to achieve
other benefits.

vi

See Analysis Note 4 at the end of the report.
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Our overall interpretation for commuters in
England is that they are generally successful in
trading-off the drawbacks of a longer
commute journey against the benefits that
they bring. We reach this conclusion given
that only a modest association was found
between commute times and life satisfaction
(indicating that the benefits of longer
commutes generally cancel out the
drawbacks).
LS4: Commute mode does not have a direct influence on life satisfaction
The bar chart presented at the beginning of the chapter on page 26 indicates clear
differences between the average life satisfaction scores of the different commuting
groups (drive, bus, rail, cycle, walk). However, nearly all of this variation was found to be
explained by other factors such as higher income amongst rail commuters and higher selfreported health amongst cyclists. That is not to say that the commute mode does not play
an important role for SWB, as we explore in the next section.

5.1 Implications of commuting for overall wellbeing
Our overall view of how commuting influences different aspects of SWB is summarised in
Figure 2 on the next page, based on a synthesis of the findings explained in this and the
preceding chapter.
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Taken together, the key insights from our study imply that a shorter commute time has
benefits in terms of:
• Increased job satisfaction;
• Increased leisure time satisfaction; and
• Reduced strain / improved mental health
In doing so, shorter commute times can indirectly contribute to a more satisfying life –
particularly through the release of time. This is only the case if the benefits of undertaking
the commute can also be maintained (like earnings for example).

Figure 2: How commuting influences life satisfaction
We also found that longer commute times by public transport have some specific effects
compared to commuting by other modes. Longer commute times by bus more strongly
reduce job satisfaction and mental health, while longer commute times by rail are linked
to lower strain than shorter rail journeys.
The mode of transport used also plays a role beyond the time taken to get to work. Active
commuting is found to have some specific benefits. Walking and cycling to work
contribute to improved wellbeing via increased leisure time satisfaction and walking to
work contributes via reduced strain as well. Cycling is associated with higher self-reported
health, although it is found that healthier people choose to cycle. We return to this finding
in the next chapter where we examine the specific effects of changing commute situation
on SWB.
Working from home is shown to increase job satisfaction and leisure time satisfaction.
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6 Changing Lives over Time
The two previous chapters presented evidence on how SWB is influenced by different
commute behaviours. The findings are based on statistical associations between
commuting behaviours and SWB for over 26,000 individuals participating in the
Understanding Society longitudinal study and observed annually on up to six occasions.
This chapter explicitly considers how SWB changes over time in association with changes
in commuting behaviour. The time dependent nature of the relationship between
commuting and SWB has received little attention to date. This is an important area to
investigate for three reasons.
1. Establishing whether a relationship is causal requires it to be demonstrated that the
cause – in our case commuting behaviour or a change to this, happens before the
effect - in our case a change in SWB.
2. Identifying whether a long-term outcome is the same as a short-term outcome is
relevant for evaluating interventions. For example, it is important to know if a
change in SWB endures or is short-lived – it has been argued that individual’s
happiness returns to a baseline level following a change in life circumstances 39.
3. Examining the process of change over time provides informative insights into how
commuters adjust to changing circumstances as they move through their lives.
This chapter summarises our evidence of:
i.

How changes to commute behaviour (in terms of duration and mode) affect
different aspects of SWB;

ii.

How the effects of changes to commute behaviour on SWB, grow or diminish in the
years following the change;

iii.

How maintaining the same commuting behaviour over the long term (e.g.
undertaking a long duration commute for 6 years) affects the development of SWB
over time; and

iv.

How people seek to improve their SWB by adjusting their life situation and
commuting behaviour from one year to the next.

6.1 Short-term effects of commuting changes
First of all, we note there is a substantial amount of change in individual commuting
behaviour from year to year:
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• Commute mode - in 18% of cases the participants of Understanding Society reported a
different method of transport for getting to work since the previous year. Mode
changes were much less likely for car drivers than users of other modes vii.
• Commute duration - in 22% of cases the participants of Understanding Society reported
a change in commute duration category since the previous year between a short (up to
15 minutes), medium (16 to 45 minutes) or long duration commute (46 to 179
minutes). Duration category changes were more likely for long duration commuters.
• Workplace or residence change – changes in commuting behaviour are much more
likely for those workers who change their workplace or residence40. In 20% of cases the
participants of Understanding Society reported a change in either or both of these
since the previous year (14% changed workplace destination and 8% changed
residential location).
Figure 3 overleaf summarises results for the effects of selected commuting behaviour
changes on SWB viii. The changes in SWB occurred between the same survey waves as the
commuting behaviour changes – it is possible that changes in SWB preceded changes in
commuting behaviour, but we believe it is more theoretically plausible that changes in
commuting behaviour preceded changes in SWB. The behaviour changes presented are
those where statistically significant results were obtained.
Overall our analysis of the effects of commuting behaviour changes on wellbeing
indicated:
(i)

There are short-term SWB benefits of switching from driving to active commuting
(to those for whom this is possible);

(ii)

There are short-term SWB benefits of starting working from home (to those for
whom this is possible and specifically when stopping driving and rail use); and

(iii)

There are short-term SWB dis-benefits of changing from a shorter to a long duration
commute (we also found equivalent benefits for changing from a long to a short
duration commute).

These results are consistent with the results reported in chapters 4 and 5. For instance,
the observation that switching from driving to cycling is associated with an increase in selfreported health adds confidence that cycling is linked to improved health. This was
tentatively implied by the findings presented in chapter 4. It provides added evidence by
showing that changes in SWB occur for the same time period during which commuting
behaviour changes.

vii
viii

See Analysis Note 5 at the end of the report.
See Analysis Note 6 at the end of the report.
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Figure 3: The short term effects of commuting changes
A note on how to interpret the figure:
In the ‘Comparator’ column we have identified one of the most important factors that
influences each aspect of wellbeing. For example, starting a new job 41 is the most
important determinant of improved job satisfaction.
Taking the findings on switching from driving to walking as an example –the fourth column
along - the table shows that switching from driving to walking is associated with:
• An increase in job satisfaction: and the improvement is equivalent to 30% of starting
a new job – a major determinant of improved job satisfaction.
• An increase in satisfaction with leisure time availability: and the improvement is
equivalent to 75% (three quarters) of being a parent to a child - a major
determinant of reduced leisure time satisfaction.
• And a reduction in strain: and the reduction is equivalent to 46% of having a long
standing health condition – a major determinant of increased strain.
The effects of the other commuting changes can be interpreted in the same way.
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6.2 Longer term effects of commuting changes
We found examples where the effects on SWB of a commuting behaviour change grew or
diminished in the period following the change ix. Two notable examples where there were
statistically significant differences in short and long-term effects are summarised below.
Note that we were able to examine what happens to SWB up to three years following the
change.
0.05

Effect of long comute on leisure
time satisfaction

We noted earlier in the report that
longer commute times are linked to
lower leisure time satisfaction. Our
models also indicated that if
someone switches from a short
commute (15 minutes or less) to a
long commute (greater than 45
minutes) the full negative effect of
this switch is not felt in the first 12
months.

0
-0.05

0

12

24

36

-0.1
-0.15
-0.2
-0.25
No. of months since switching from short to long
commute

We also noted earlier in this chapter
that switching from driving to
cycling is associated with an
increase in self-reported health. In
fact, a larger uplift in self-reported
health occurs between 12 and 24
months after the switch occurred 42.

Effect of cycling on self-reported
health

This suggests that people initially take on a longer duration commute without realising its
full impact or appreciating other benefits (e.g. better job) that over time become less
salient.
0.3
0.25
0.2
0.15
0.1
0.05
0
0

12

24

No. of months since switching from driving to cycling

With driving to cycling and driving to walking switches we found that strain reduced
initially and job satisfaction increased initially but these changes were not sustained
subsequently (at 12 and 24 months). Generally for commute mode switches the changes
to different aspects of SWB, where they were found to occur, appear to usually be shortlived. Meanwhile, for commute duration changes the changes to SWB appear to grow and
be sustained. This is evidence that long commute times have long-term effects on SWB.
ix

See Analysis Note 7 at the end of the report.
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6.3 Long term effects of different types of commuting behaviour
It is not only changes to the commute that could have an impact on SWB. We also
explored whether maintaining the same commuting situation could be beneficial or
detrimental to SWB over the longer termx. Two examples are illustrated below, showing
the association between the change in life satisfaction over six waves and: (i) maintaining
the same commute mode; and (ii) maintaining the same commute duration. Note that
staying with the same commute situation over six consecutive years is unusual – for
example we found that just 30% of the sample that had responded to all six waves
maintained the same mode for all six waves.

Drive

Bus

Rail

Cycle

Walk

1to15mins

5.4

Average life sat. score

Average life sat. score

5.6
5.2
5
4.8
4.6
4.4
4.2
4
1

2

3

4

5

6

16to45mins

46to180mins

5.5
5.45
5.4
5.35
5.3
5.25
5.2
5.15
5.1
5.05
5
1

Wave

2

3

4

5

6

Wave

1. This chart shows that long term bus use is
associated with lower life satisfaction on
average over the six waves (compared to
use of other modes) and this association
remains after controlling for other factors.

2. This chart indicates that prolonged
periods of long duration commuting are
associated with consistently lower life
satisfaction on average over the six waves
and this association was found to remain
after controlling for other factors. There
was no difference in the trend over time for
different commute duration categories.

So those who sustain long commute times appear to accept the situation with stable life
satisfaction over time. But we note in the next section that long duration commuters are
more likely to change their working or residential situation.

x

See Analysis Note 8 at the end of the report.
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6.4 Seeking life improvements
People would be expected to seek to adjust their circumstances over time to improve
their SWB and to meet their life goals. This may be achieved through searching for a new
job, a different home or indeed a more comfortable commute - particularly for those
undertaking arduous journeys to work. Hence lower levels of SWB may influence, as well
as be influenced by commuting changes.
We sought evidence of ‘dynamic feedback loops’ between SWB, commuting and changes
in life situation, by examining the case of the uptake / curtailment of long duration
commuting xi. Long duration commuting was defined as commuting one way for over 45
minutes.
• In 13% of cases the participants of our Understanding Society analysis sample reported
undertaking a long duration commute.
• 31% of these involved a switch to a short duration commute by the following year.
Our analysis indicated that long duration commutes are taken on, in part, to receive
higher income. For example, those in the sample that changed from a short to a long
duration commute from one year to the next increased their income by £165 per month in
gross personal income on average. This compares to an additional £79 per month for
maintaining a short duration commute. We also found that people are more likely to
maintain a long duration commute from one year to the next if they are satisfied with
their jobs and are receiving higher incomes.
On the other hand, we showed in chapter 4 that the experience of a longer commute
duration is itself linked to lower job satisfaction. We found further evidence that being a
long duration commuter in the base year increases the likelihood of changing jobs by the
following year, by around 25%. This implies that people seek to avoid arduous commutes
by changing jobs.
Overall, this implies that longer duration
commutes are maintained as long as the
benefits of higher income and a satisfying
job outweigh the drawbacks of the
commute journey. If not, people are more
likely to alter their situation by changing
jobs. In other words, there is dynamic
feedback
between
long
duration
commuting, job satisfaction and earnings
and the propensity to change jobs.
xi

See Analysis Note 9 at the end of the report.
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The presence of dynamic feedback between commuting and wellbeing - through which
people adjust their lives to improve their situation and to meet their aspirations - is part of
our explanation for the absence of a strong association between commute duration and
life satisfaction discussed in chapter 5. We must acknowledge however that quantitative
research such as this cannot fully reflect: (i) the complexity of people’s live and the
processes through which long-term lifestyle decisions are made; and (ii) the variation in
the extent to which people across society are able to be socially mobile. We know that
poorer social groups have less agency to improve their situations, for multiple and
complex reasons.
This points towards a need for complementary qualitative research of different groups in
society through the use of in-depth interviews, to gain more detailed insights into the
opportunities and constraints people face when considering where to live and work, and
hence determining the nature of their commute and its impacts on SWB.

6.5 Concluding message – every minute counts
Overall, this analysis of Understanding Society data has generated new evidence of how
the commute journey has an impact on multiple aspects of SWB - longer duration
commutes reduce job satisfaction, reduce leisure time satisfaction, increase strain and
reduce mental health. These drawbacks are counteracted by benefits of employment and
housing, although we have not been able to provide a full picture of the complexity
involved in people’s decisions on where to live and work.
One finding that we did not fully anticipate at the study outset is the clear link between
longer duration commutes, commuting mode and job satisfaction. An important message
for employers is that job satisfaction can be improved if workers have opportunities to
reduce the time spent commuting, to work from home, and/or to walk or cycle to work –
such commuting opportunities are likely to be good news for employee wellbeing and
retention and hence reduced costs to businesses.
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Analysis Notes
Analysis Note 1: Analysis Sample
The analysis sample was constrained to include Understanding Society participants
(responding in at least one wave from waves one to six) that were members of the
Understanding Society general population or ethnic minority boost samples; that were
resident in England; that were employed and that had reported valid commute mode
(including working from home) and commute time information. Analyses of commute
time were further restricted to respondents reporting times of less than 180 minutes, as
commute times of over 180 minutes were outliers (180 observations or 0.18% of the
pooled waves one to six sample).
Analysis Note 2: Core Regression Models
Unless otherwise stated, the findings reported in chapters 4 and 5 are based on a series of
regression models, estimated on the pooled wave one to six sample of commuters. This
means that the sample included one or more observations per individual. The models
were estimated in Stata using the ‘Mundlak’ command. This procedure provides two sets
of regression coefficients: One based on within individual variation (effectively fixed
effects coefficients) and one based on between individual variation (coefficients are
estimated using the means for individuals with repeated observations). This enabled an
interpretation of how wellbeing scores correlate with commuting (after controlling for
other factors) based on an assessment of both within and between individual variation in
a single modelling framework.
The models took the SWB scores as the dependent variable. These measures are ordinal in
nature and the Mundlak command estimates a linear fixed effects model, hence treating
the dependent variable as a cardinal measure. Although ordinal models are more
appropriate in such circumstances, the results of linear models have been found to be
consistent with ordinal models and are also easier to interpret, since the coefficients
represent the marginal effects of the covariates18.
The SWB scores were estimated as a function of commute mode and time and a number
of controls for confounding factors. In general, the controls listed below were included.
These were selected based on previous analyses of SWB13,17,18,19,20, an assessment of
bivariate correlations in the data set and an incremental process of regression model
development:
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age, live with a partner, parent of a resident child, belong to a religion, education level,
long standing health condition, settlement type of the home location, tenure type,
employment hours, temporary employment, employment type, monthly gross personal
income (£100 per month) (logged), equivalised net monthly household income (£100 per
month) (logged), gender, ethnicity, and a binary variable to indicate ethnic minority boost
sample membership.
The model specification therefore assumes a linear relationship between commute time
and SWB and a log form relationship between income and SWB, which reflects diminishing
SWB returns on income. These functional forms have been adopted in previous studies18
and were found to offer reasonable approximations based on our own assessment of the
pattern of association between the different measures of SWB and commute time /
income.
Note also that the results presented in chapters 4 and 5 are drawn from several model
variants estimated for each measure of SWB. This enabled examination of interactions
between commute time and mode, gender, area type, and income, and an assessment of
the effect of working from home compared against commuting to work (which necessarily
required commute time to be excluded from the model).
Analysis Note 3: Job Satisfaction - Income Equivalence Estimation
Income equivalence estimations were performed to provide an indication of the relative
size of the effect of commute time compared to the size of the effect of personal income
on job satisfaction. This is helpful since it is difficult to interpret the magnitude of effect of
commute time on job satisfaction through consideration of the absolute value of the
commute time regression coefficient alone.
The calculation was performed following the method outlined by Fujiwara and Campbell 43
and using the base model specification outlined in Analysis Note 2, but with household
income removed.
This indicated that a 10 minute increase in one way commute time has the same effect on
job satisfaction as a 19% reduction in gross personal income.
The absolute value of this income equivalence varies according to the position in the
income distribution and this is illustrated through the following examples:
• For a sample member earning the median gross income of £1,800 per month (or
£21,600 per annum), a 10 minute increase in commute time is equivalent to a £340
reduction in gross monthly income (or £4,080 per annum).
• For a sample member earning the 25th percentile income of £1,150 per month (or
£13,800 per annum), a 10 minute increase in commute time is equivalent to a £210
reduction in gross monthly income (or £2,520 per annum).
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• For a sample member earning the 75th percentile income of £2,710 per month (or
£32,520 per annum), a 10 minute increase in commute time is equivalent to a £500
reduction in gross monthly income (or £6,000 per annum).
These can be considered to be conservative estimates, since our analysis also showed that
(i) changes in commute time are more likely if the origin (home location) or destination
(employment location) changes from one year to the next and (ii) moving into a new job is
associated with a significant increase in job satisfaction.
We repeated the income equivalence estimation using a variant of the model which
accounted for moving home and changing job (as binary variables to indicate whether
these had occurred since the previous wave). This had the effect of increasing the
negative effect of commute time on job satisfaction. Using this model variant indicated
that a 10 minute increase in one way commute time has the same effect on job
satisfaction as a 27% reduction in gross personal income.
Analysis Note 4: Path Model
The analysis reported in chapter 5 indicated a negative association between commute
time and life satisfaction for variation in commute time between individuals but not within
individuals. If individuals are rational then they would be expected to take on longer
duration commutes only if they gain other benefits which leave them no worse off overall.
The lower life satisfaction for individuals with longer duration commutes could be related
to personal characteristics of those individuals not considered in our analysis or it could
represent a genuine effect of longer duration commutes that is not identified when
considering year-to-year changes in individuals’ commuting circumstances, perhaps due to
insufficient variability in individual commuting circumstances over the six waves of data
available.
A cross-sectional ‘path model’ was estimated to examine whether the negative
association between commute time and life satisfaction (between individuals) was
mediated through the direct effect of commute time on job satisfaction, satisfaction with
leisure time availability and strain.
A path model is a form of Structural Equation Model which involves a structural (i.e. path)
component, but no measurement model. Measurement models are required when it is
necessary to operationalize concepts through latent constructs based on multiple related
measures. All of the concepts in our hypothesized model (indicated in the diagram in the
main report) were operationalized by a single indicator variable from the Understanding
Society data set and hence a measurement model was not required.
The path model was estimated on an Understanding Society wave 2 sample (n~16,500).
This included employed individuals, resident in England, that were members of the
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Understanding Society general population sample, the British Household Panel Survey
sample and the ethnic minority boost sample.
Analysis Note 5: Frequency of Commuting Changes
Commute mode
18% of the observations involved a change in commute mode since the previous time
point. The table below shows the percentage of mode users that were using the same or
a different mode by the following year.
This shows that driving is the most stable commuting mode - 91% of car drive commutes
were still being driven by the following observation. This compares to only around two
thirds of cycle (68%) or bus (66%) commutes.
Driving was also found to be the mode to which people switched the most - 14% of cycled
commutes and 12% of walked commutes had switched to driving by the following
observation.
Frequency of changes to commute mode
Base year
Mode

%age of base year group using mode in following year
drive

bus

rail

39,499

58.2%

91.0%

0.6%

1.2%

0.7%

1.8%

2.1%

2.5%

9.0%

bus

4,352

6.4%

10.5%

66.4%

6.9%

1.6%

7.3%

6.2%

1.1%

33.6%

rail

5,232

7.7%

8.0%

5.9%

77.5%

1.1%

2.4%

2.2%

2.8%

22.5%

cycle

2,224

3.3%

13.7%

2.6%

3.1%

67.6%

7.6%

3.9%

1.5%

32.4%

walk

7,429

10.9%

12.1%

4.7%

2.0%

2.5%

72.7%

4.1%

1.9%

27.3%

other

4,286

6.3%

26.2%

6.3%

3.2%

1.9%

7.5%

52.7%

2.3%

47.3%

21.3%

0.7%

3.1%

0.5%

2.9%

1.9%

69.5%

30.5%

wfh

4,863

7.2%

Total

67,885

100.0%

cycle

walk

Note: wfh = work from home
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other

wfh

%age changing from
base year mode

%age

drive

Frequency

Commute duration
To examine the effects of changing commute duration, we considered switches between
short (up to 15 minutes), medium (16 to 45 minutes) and long duration (over 45 minutes)
commutes (for observations with a matched pair in the previous wave). Around 85% of
observations had a one-way commute duration of 45 minutes or less, i.e. long duration
commutes are comparatively rare, as shown in the table below. This also shows the
percentage of each commute duration group that maintained the same or changed
commute duration by the following year:
Frequency of changes to commute duration
Base Year
Group

%age of base year group in following year

Frequency

%age

1 to 15 mins

16 to 45 mins

46 to 179 mins

1 to 15 mins

23,811

41.7%

80.9%

16.9%

2.1%

16 to 45 mins

25,598

44.8%

15.1%

77.0%

7.9%

46 to 179 mins

7,702

13.5%

7.0%

24.0%

69.0%

57,111

100.0%

Total

%age changing
from base year
group
19%
23%
31%

Origin and destination
Around 20% of the observations involved a change in either the origin (home location) or
destination (work location) of the commute since the previous time point:
Commuting change

No. of observations

%

Changed destination (employer / workplace)

9,803

14

Changed origin (moved to a new local area)

5,571

8

Changed origin or destination

14,231

20

Total observations

70,249

100

Analysis Note 6: Conditional Change Score Models
The findings reported in section 6.1 are based on a series of ‘conditional change score
models’.
These models took the change in wellbeing score (for each individual) from one wave to
the next as the dependent variable. This was estimated as a function of the base year
wellbeing score (since the change in wellbeing score from one wave to the next is
conditional on the base score), the commute duration in the base wave, the change in
commute duration by the following wave, the change in commute mode by the following
wave and standard variables to control for possible socio-demographic confounding
factors.
The conditional change score models provided insight into factors correlated with
between individual variation in the change in wellbeing score from one wave to the next.
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Analysis Note 7: Lagged Effects of Behaviour Change
The findings reported in section 6.2 are based on a series of regression models with
random effects.
These models took the wellbeing score as the dependent variable. This was estimated as a
function of commute duration, commute mode, standard controls for socio-demographic
characteristics and binary variables to indicate whether a given commuting change (e.g. a
mode switch or a change in commute time category) had occurred in the current wave
(within 0-12 months), in the previous waves (12-24 months ago), or two waves ago (24-36
months ago). This enabled an examination of whether the size of the effect of a behaviour
change alters up to three years since the change occurred. The models were necessarily
estimated on the sample of commuters that were present in waves three and beyond (so
that it was possible to examine behaviour changes occurring up to two waves ago).
The regression models with lagged effects were estimated with random effects. This
means that they account for correlation in the residual errors between repeated
observations for the same individuals. The coefficients for random effects models take
account of both within and between individual variation.
Analysis Note 8: Long Term Effects of Different Commuting Behaviours
The findings reported in section 6.3 are based on a series of regression models with
random effects. These were estimated on a particular sub-sample of commuters that
maintained the same commute mode (n~3700) or the same commute duration category
(n~2,500) over six waves. The commute mode / duration trajectories were coded as
categorical variables.
The models took the wellbeing score as the dependent variable. This was estimated as a
function of (i) the commuting trajectory - to identify whether there was an association
between the trajectory and the wellbeing score; and (ii) the interaction between the
commuting trajectory and time - to identify whether the wellbeing score increased or
declined at a faster / slower rate over time according to the commuting trajectory type.
The standard controls were included to account for possible socio-demographic
confounding factors.
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Analysis Note 9: Probability of Curtailing Long Duration Commutes or Changing Jobs
The findings reported in section 6.4 draw on an analysis of factors that influence the
probability of (i) curtailing long duration commutes and (ii) changing job from one wave to
the next.
This was examined using binary logit models which took the behaviour change of interest
as the dependent variable, i.e. a binary variable to indicate curtailment of long duration
commuting or change of job. This was modelled as a function of ‘stressor’ factors that may
be expected to alter the probability of the behaviour change occurring, including: base
year income, base year measures of wellbeing (such as job satisfaction which might be
expected to increase or decrease the probability of changing jobs), base year commute
mode, base year commute duration and the standard controls. The models also included
controls for a range of life event / change variables that may be associated with
behaviour changes including gaining / losing a partner, having a child, acquiring a long
standing health condition, and change in income.
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Post-Print Amendments
The first addition of this report was issued in print form at the ‘end of project showcase’
on 11th September 2017. The following amendments have been made to the online
version:
1. Section 4.1: The explanation of the commute time - income equivalence calculation
(for job satisfaction) included in the print version originally read:
“An additional 10 minutes (each way) of commuting time is associated with the
equivalent effect on job satisfaction as a reduction of £480 per month in gross
personal income”.
This estimate was based on a regression model which included linear terms for
commute time and personal income. Following further sensitivity tests and the
adoption of a log form relationship between income and job satisfaction, the
statement has been revised in the online version to:
“An additional 10 minutes (each way) of commuting time is associated with the
equivalent effect on job satisfaction as a 19% reduction in gross personal income, i.e.
a loss of £4,080 per annum for someone earning the sample median income of
£21,600 per annum”
Refer to Analysis Note 3 for further information regarding the method used in the
calculation.
2. Section 5: The explanation of the income equivalence calculation for life satisfaction
included in the print version originally read:
“An additional 10 minutes (each way) of commuting time is associated with the
equivalent effect on life satisfaction as a reduction of £480 per month in gross
personal income”.
This statement included a typographical error and has been revised in the online
version to:
“An additional 10 minutes (each way) of commuting time is associated with the
equivalent effect on life satisfaction as a reduction of £490 per month in gross
personal income (or £5,880 per annum)”.
An end note has also been included to provide a reference to a technical bulletin
which explains how this income equivalence estimation was calculated:
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Clark, B. and Chatterjee, K. (2017). How and why commuting influences life satisfaction:
Bulletin 2 - Technical appendix. Available from
https://travelbehaviour.files.wordpress.com/2016/12/b2-commutinglifesattechappendix.pdf
3. Analysis Note 2: This has been revised to provide a more detailed explanation of the
regression models used in the analysis reported in chapters 4 and 5.
4. Analysis Note 3: This has been revised to provide a more detailed explanation of the
method used to calculate the commute time - income equivalence estimate (for job
satisfaction) reported in chapter 4.
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