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Who uses e-bikes in the UK and why?

Steve Melia and Caroline Bartle

Centre for Transport and Society, University of the West of England, Bristol, UK

ABSTRACT
This article reports on the findings of a survey of 2,092 users and potential users of e-bikes in the
UK. It analyzed their characteristics, their motivations, journey purposes and the barriers they per-
ceive to the wider use of e-bikes. It compared the profiles of male and female users, and the dif-
ferences in their use. It also compared respondents’ experience of e-biking and conventional
cycling. It found that most e-bike users also rode conventional cycles. Physical and health con-
straints were common reasons for switching to e-bikes, particularly for hilly routes. Those who
always commute by e-bike were most likely to have used a conventional cycle as their main com-
mute mode in the past, whereas those who mostly or occasionally commute by e-bike were more
likely to have used a car as their previous main commute mode. The minority of female respond-
ents were younger than the men but gender differences in e-bike use were fewer than expected.
The quality and availability of separate cycling infrastructure was frequently cited as an enabler or
a barrier, suggesting that policies to promote cycling in general will also apply to e-bikes.
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1. Introduction and context

Global sales of e-bikes (cycles with electric assistance, some-
times called “pedelecs”) have been rising exponentially since
the early 2000s when the commercial development of lith-
ium batteries began to expand their potential (Salmeron-
Manzano & Manzano-Agugliaro, 2018); sales in Europe
doubled between 2016 and 2019 (Mordor Intelligence,
2020). This growth has stimulated research interest in their
use and their potential contribution to sustainable urban
transport. The advances in research knowledge have been
uneven, however. Outside China, the country with the larg-
est number of e-bikes, most published articles have mainly
drawn on small-scale surveys or trials. There have been few
larger-scale national surveys, and some aspects of e-bike use,
such as gender differences, use for commuting and particu-
larly travel for work purposes, have been under-researched.

This article reports on a survey of 2,092 people based in
the UK who were using an e-bike or considering the pur-
chase or hire of one, supplemented by qualitative interviews.
It will analyze their characteristics, their motivations, jour-
ney purposes and the barriers they perceive to the wider use
of e-bikes, comparing the findings with knowledge from the
literature about the use of e-bikes in other Western coun-
tries. It will also analyze the different profiles of male and
female users, and the differences in their use. It will com-
pare respondents’ experience of e-biking and conventional
cycling, drawing conclusions for transport policy and the
potential for expansion of e-biking in the UK.

2. Literature review

Since the early 2000s there has been continuing growth in
research interest in e-bikes. Salmeron-Manzano and
Manzano-Agugliaro (2018) found year-on-year increases in
published documents from 19 in 2008 to around 130 in
2017. Using the same database (Scopus) and the same search
terms, yielded 191 for 2018 and 219 for 2019. Chinese and
American sources dominate the list for slightly different rea-
sons; China has the highest number of e-bikes in the world,
whereas interest in the USA has tended to focus on the use
of e-bikes for leisure or more sustainable urban transport
(Ling et al., 2017; MacArthur et al., 2014). 41 articles identi-
fied by this method were published by authors based in the
UK, which is the focus of this study, although several of
these used Chinese data. None of those 41 studies used a
large-scale survey of e-bike users.

The use of e-bikes in China has risen to such levels that
they are increasingly regarded as a policy problem there,
with some cities and provinces introducing restrictions or
outright bans (Zuev et al., 2019). Some Chinese researchers
have concluded that widespread use of e-bikes is a transi-
tional phenomenon on a path toward automobility (Lin
et al., 2018). By contrast the more modest growth in e-bike
use in Western countries has occurred in a context of high
car ownership and use, where e-bikes are generally viewed
as a method for achieving more sustainable patterns of
travel (Behrendt, 2018; Cairns et al., 2017; Fyhri et al., 2017;
Johnson & Rose, 2013).
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2.1. Who uses e-bikes in Western countries?

Most of the published articles from Western countries
report on: small-scale trials, small-scale surveys (or large
surveys with a small number of e-bike users), qualitative
research or reflections on the role of e-bikes in transport
policy. National travel surveys rarely identify e-bikes as a
separate category, so despite the large volume of published
research, the demographics and other characteristics of e-
bike users in most countries remain uncertain (the UK’s
National Travel Survey began asking about e-bike owner-
ship, though not e-bike use, from 2019 – results were not
yet available at the time of this research). One exception is
the Dutch National Mobility Survey. Kroesen (2017) ana-
lyzed that survey for 2013, 2014, and 2015. Over those years
e-bike ownership rose from 9% to 13% of the sample (and
sales have continued to rise since then, NU.nl, 2020). He
found that e-bike owners were more likely to be: older,
retired and female with small household sizes and lower lev-
els of education but higher than average household income.
They were more likely to live in areas of lower population
density. Although e-bikes are often owned by older people,
Kroesen (2017) also found that younger e-bike owners were
more likely to make extensive use of them.

In the USA, the National Institute for Transportation and
Communities, a government agency, commissioned Portland
State University to conduct a purposive national online sur-
vey of e-bike users in 2017 (MacArthur et al., 2018). From a
sample of 1,796, they found some similarities and some dif-
ferences from the Dutch sample. E-bike users were mainly
older but more highly educated, predominantly male, white
and mostly living in households with children; the ability to
carry children was a frequent reason for acquiring an e-bike.
28.7% reported a physical limitation making conventional
cycling difficult, which was another frequent reason.

Wolf and Seebauer (2014) surveyed 1396 people who
purchased an e-bike in Austria between 2009 and 2011 –
“early adopters” who held both pro-environmental and
technophile attitudes. 62% were over 60 with slightly higher
than average car ownership but relatively low levels of
income and education, which they associated with
advanced age.

2.2. Impact on travel behavior

Evidence on the impact of e-bikes on overall travel behavior
is mixed. From an international meta-study (excluding
Chinese evidence) Bourne et al. (2020) note that their
impact largely depends on the primary mode of transport
before their introduction; so in countries or cities where car
use is dominant (which would include nearly all of the UK),
they are most likely to substitute for car use.

In the Netherlands Kroesen (2017) found that e-bikes are
negatively associated with ownership of conventional bikes
but not cars. However, Haustein and Møller (2016a) found
some evidence of people buying e-bikes to replace a car in
Denmark, which is also a high-cycling country. In trials,
loaned e-bikes have generally been well-used, substituting
for other modes, including car driving (Cairns et al., 2017;

Fyhri & Fearnley, 2015; Plazier et al., 2017) but the methods
of measurement make it difficult to extrapolate an overall
impact on travel behavior. Cairns et al. (2017) and Plazier
et al. (2017) both found a greater impact on commuting
than other travel purposes. de Kruijf et al. (2018) also found
a substantial modal shift, from driving and conventional
cycling, in a trial aimed specifically at commuters.

The use of e-bikes for work travel (as distinct from com-
muting) has been largely neglected. Some of the surveys do
not include work travel in their list of travel purposes
(MacArthur et al., 2018); others list “work” as single cat-
egory encompassing both commuting and work travel
(Plazier et al., 2017; Wolf & Seebauer, 2014). Cairns et al.
(2017) found a third of employees loaned e-bikes used them
for travel between different sites of the same employer with
a smaller number using them for “other work travel”. Melia
(2016) explored the factors encouraging the use of e-bikes
for work, using a case study of mobile health professionals,
but this remains an under-researched area.

2.3. E-bike use by age and income

Some studies have explored the differential use of e-bikes
amongst riders from different age groups. Several studies
confirm the expected distinction between recreational use by
older riders and utilitarian use by younger riders (Haustein
& Møller, 2016a; Ling et al., 2017; Wolf & Seebauer, 2014).
Haustein and Møller (2016a) commented that the differen-
ces were less pronounced than they expected; attitudes
explained more of the variation than age. Ling et al. (2017)
found interest in acquiring an e-bike was similar across age
groups but the reasons differed; younger respondents were
more interested in faster speeds and less sweating, whereas
older respondents were more interested in assistance against
hills and winds and keeping up with other riders. Johnson
and Rose (2015) and Van Cauwenberg et al. (2018) found
similar motivations amongst older e-bike users in Australia
and Belgium respectively. Most of the respondents previ-
ously rode conventional bikes. E-bikes reduce their pedal
cycling but they remained relatively active, suggesting that
e-bikes offer the potential to extend active travel into later
life. Leger et al. (2019) explored this aspect in a qualitative
Canadian study. Older riders explained how e-bikes enabled
them to continue riding, which physical constraints would
otherwise have prevented. Some interviewees also mentioned
social reasons, such as continuing to ride with a club or
even with a spouse or partner. However, in a Danish study
(Haustein & Møller, 2016b) older e-bike users were more
likely to report problems related to the weight of e-bikes,
including its contribution to crashes.

Several studies have noted that e-bike ownership and use
are both positively associated with household income
(Bourne et al., 2020; MacArthur et al., 2014; Simsekoglu &
Kl€ockner, 2019), but not how income affects the motivation
of users or the impacts of e-bikes on overall travel behavior.
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2.4. E-bike use by gender

There is a marked difference in the gender distribution of e-
bike users between those countries such as the Netherlands,
Denmark and (Dutch-speaking) Belgium, where rates of
cycling are high for both genders, and countries with lower
rates of cycling, particularly amongst women. Studies of the
first group have often found a majority of women amongst
samples of e-bike users (Haustein & Møller, 2016a; Kroesen,
2017; Van Cauwenberg et al., 2018), whereas studies from
the USA (MacArthur et al., 2014; 2018) and Australia
(Johnson & Rose, 2013) both found a large majority
of males.

Several studies have examined gender differences in the
nature of e-bike use. Kroesen (2017) found that although
Dutch women were more likely to own e-bikes, male e-bike
users covered a greater distance on average. Haustein and
Møller (2016a) found little difference between genders in
their segmentation of enthusiastic, utilitarian and recre-
ational e-bike users in Denmark. This was consistent with
the American national survey; MacArthur et al. (2018)
found, paradoxically, that strong gender differences in the
motivations for acquiring e-bikes were not reflected in their
actual use. Women were more likely to state that they would
use e-bikes to carry cargo or children and less likely to cite
recreational purposes but the purposes for which they used
e-bikes (including recreation) were similar to men with one
exception: men were more likely to cite “personal errands”.
Amongst older e-bike users Van Cauwenberg et al. (2018)
also found similar levels of recreational use but men were
more likely to ride alone, where women were more likely to
do so in groups.

Some of the small-scale studies have explored gender dif-
ferences in the use of e-bikes. Fyhri and Fearnley (2015)
found that the offer of a loaned e-bike caused a greater
increase in the trips and distance cycled by women (who
cycled less than men in the first place). Riggs and Schwartz
(2018) found that women were more likely than men to use
cargo bikes (some of which were electrically assisted). When
they asked some of the women about factors encouraging or
discouraging their use, the answers focused around traffic
conditions and infrastructure; women were more likely to
ride on quiet roads and segregated cycle lanes or paths. This
is consistent with similar findings about women’s use of
conventional bikes (Beecham & Wood, 2014).

2.5. Potential and barriers

The potential for, or barriers to, e-bike adoption has some-
times been inferred from the decisions of existing users
(Hiselius & Svenssona, 2014) or from small-scale trials
(Plazier et al., 2018). There has been little research into peo-
ple who might consider acquiring an e-bike. Simsekoglu and
Kl€ockner (2019) surveyed 254 users and 658 non-users of e-
bikes in Norway. Comparing the two groups, they found
different perceptions of the usability and safety of e-bikes
but similar views about barriers related to weather, road
conditions, cost and the risk of theft.

2.6. Knowledge gaps

The above review is not exhaustive but it is clear that des-
pite a large and growing body of research on e-bikes some
notable gaps remain. Large-scale national surveys are rare,
so little is known about the demographics and characteristics
of e-bike users in most countries, including the UK, which
is the focus of this study. Nearly all the findings on the use
of e-bikes for commuting and work travel, differences of use
by gender and age and impacts on travel behavior have been
based on small-scale surveys or trials, so far. From their
recent meta-study Bourne et al. (2020) conclude that the
impact of gender, age and socio-economic status on e-bike
use are priorities for future research.

This study will aim to fill some of those gaps with a
large-scale survey of e-bike users and potential users in the
UK and some analysis of the UK National Travel Survey.
Section 6 will compare these findings with evidence from
the international literature before drawing conclusions
for policy.

3. Methodology

As e-bike users are still a relatively small proportion of the
UK population a representative national sample with suffi-
cient users would have been prohibitively expensive to
obtain. Instead, a non-probabilistic sample was obtained
through online means. These methods impose some obvious
limitations on the conclusions below. The survey was publi-
cized via: e-bike retailers, cycling organizations and net-
works and a “boosted” Facebook post targeting UK-based
people who had expressed an interest in “electric bicycles”,
“commuting” or “cycle commuting”. As the research objec-
tives included gender comparisons, two channels were added
to boost the participation of women: a Facebook group for
women cyclists and the email list of a “Women in
Cycling” conference.

The survey was piloted and made available during 2019.
The introductory page explained that the survey was aimed
at people living in the UK who had “ever used or considered
using an e-bike”. Some questions were posed to subsets of
the respondents, depending on their answers to previ-
ous questions.

Initial analysis of the survey findings revealed some sig-
nificant differences in the use and motivations of users
according to age and gender. Ten respondents were selected
for interview on the basis of textual responses they had pro-
vided in the survey which illustrated some of these differen-
ces: “cycling for fun”, health and disability, transporting
children, and use of cycle infrastructure. Six women and
four men were interviewed by telephone to explore those
issues in some more depth.

A descriptive statistical analysis of the survey results was
undertaken in SPSS using chi-square tests for bivariate com-
parisons, followed by multi-variate regressions for some spe-
cific issues of interest. The survey also included seven open
questions, which generated a total of 1,635 textual responses.
Thematic analysis was undertaken by: first reading the open
responses to identify common themes, then coding them in
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NVivo using word-searches guided by the initial reading.
The coding was then re-read and refined “manually”. The
interviews were summarized and coded under the
same themes.

4. Main survey findings

4.1. Characteristics of the sample

Table 1 summarizes the principal characteristics of the sur-
vey respondents, who are weighted toward older ages and
middle to higher incomes. The targeted advertising margin-
ally boosted the proportion of women, but this still
remained a minority; 30% is slightly higher than the propor-
tion of trips cycled by women reported in the National
Travel Survey (DfT, 2019b). The availability of cars was con-
siderably higher than the national averages (DfT, 2019a).

The 39.6% aged 61 or over in the sample compares with
29.4% aged 60 and over in the UK population (ONS, 2020).
The 55.8% with a degree education in the sample compares
with 42% of the UK population with a degree or above
(Labour Force Survey, Quarter 4, 2018). Fifty one percent of
the UK population is female and 49% is male (ONS, 2020).

There were no substantial differences between the people
who had or had not used an e-bike; the only statistically sig-
nificant difference was a slightly lower proportion of the for-
mer (53.2%) with a degree education.

4.2. How and why respondents used e-bikes

Of the 1217 current e-bike users, 94% owned their own
bikes, 3% were riding bikes provided by their employers and
3% owned by someone else, which might include public hire
schemes. Amongst the types of bike 95% were using
“electrically assisted bicycles”, 6% were using electrically-
assisted cargo bikes and 3% electric tricycles. Table 2 juxta-
poses the reasons why the current owners decided to buy an
e-bike and the reasons why some people were considering
purchasing or borrowing an e-bike.

The current owners were more likely to have bought
their e-bike for exercise – paradoxically because it is less
effort to ride than a conventional bike. They were also more
likely to cite shopping and carrying other items; in other
respects their responses were similar to the reasons cited by
non-users for considering purchasing or borrowing an e-
bike. Several of the “considering” group were conventional
cyclists anticipating a purchase when their fitness declined
in future years. Those who said they were considering hiring
or borrowing an e-bike were asked why they were not con-
sidering purchase. The two main responses were: cost (59%)
and “because I enjoy conventional cycling too much” (68%).

40% of the current e-bike users used them for commut-
ing and 20% had used them for work travel, both discussed
below. By contrast, 91% used them for the various non-
work purposes shown in Table 3.

The most common themes amongst the open text “other”
responses were: touring, holidays, off-road mountain biking,
exercise or “fun”.

4.3. Comparisons with conventional cycling

Just over three quarters of the respondents currently using
an e-bike also owned a conventional cycle. Figure 1 shows
that the e-bikes were more frequently used; nearly a quarter
of the respondents with conventional bikes were not using
them at the time of the survey.

The respondents who were riding both e-bikes and con-
ventional bikes were asked to compare their use and experi-
ence of both. Table 4 shows that they rode longer distances
on e-bikes; they were less likely to avoid hills or riding in
bad weather or (to a lesser extent) in the dark. They were
more likely to ride on main roads, which may have been
partly explained in a few cases by a reduced feeling of vul-
nerability (at junctions). On the other hand, a significant
minority felt that they were “cheating” by using electric
power, and that people they knew were more likely to find
their use of an e-bike “strange”.

Respondents who had given up riding e-bikes gave a
wide range of reasons (mainly through the open text “other”
option). The two most common themes related to the tem-
porary availability of an e-bike and reversion to conven-
tional cycling. One respondent summed up both of these
reasons as follows:

“I only tried a demonstration bike and it was lovely. But when
you ride for health and weight loss having an e-bike in the garage
will ensure these benefits will be lost as the temptation to ride the
e-bike would be too great.” (e-bike non-user, male, over 61)

4.4. Commuting

Figure 2 shows the main commuting modes of the employed
or self-employed respondents. Table 5 shows the reasons
given for commuting by e-bike (in the present or the past).

85% of the e-bike commuters used some combination of
cycle lanes, cycle paths and/or shared pavements; the avail-
ability of cycle paths was a common reason for commuting
by e-bike listed above. 25% said they usually took a longer

Table 1. Characteristics of respondents (some questions not answered by all).

N %

Currently using e-bike 1217 58.2%
Previously used e-bike 130 6.2%
Considering e-bike purchase 425 20.3%
Considering e-bike hire 157 7.5%
Previously considered e-bike 163 7.8%
Total 2092 100.0%

Gender - Female 630 30.1%
Age: > 61 821 39.6%
Age: 41� 60 915 44.1%
Age: < 41 339 16.3%
Employed full-time 738 39.6%
Degree education 1168 55.8%
Income: > £55k 634 30.3%
Income: £25 to £55k 901 43.1%
Income: <£25k 487 23.3%
Children in household 504 24.1%
Car always available 1513 80.6%
Car sometimes available 289 15.4%
Car never available 76 4.0%
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Table 2. Reasons for buying or considering buying an e-bike (multiple options allowed).

Current Owners Considering

N % N %

For exercise 697 60.9%* 172 40.5%
Because it might be fun 414 36.2% 130 30.6%
For journeys that are too long for riding a conventional bike 447 39.0% 170 40.0%
or journeys that cannot reasonably be made by public transport 190 16.6% 77 18.1%
To avoid car parking problems or costs 300 26.2% 98 23.1%
It is less effort to ride than a conventional bike 622 54.3%* 193 45.4%
It is easier to use a child seat/trailer than with a conventional bike 70 6.1% 23 5.4%
For shopping 264 23.1%* 74 17.4%
For carrying other items (apart from shopping) 135 11.8%* 27 6.4%
It is less expensive than driving 287 25.1% 101 23.8%
It is less expensive than public transport 176 15.4% 73 17.2%
For environmental reasons 359 31.4% 144 33.9%
I am physically unable to ride a conventional bike for long 283 24.7% 100 23.5%
Other reason 239 20.9% 95 22.4%
Total 1145 100.0% 425 100.0%
�statistically significant at 95% confidence level.

Table 3. Non-work uses of e-bikes (multiple options allowed).

N %

Just for the pleasure of the ride 916 82.4%
Shopping 605 54.4%
Visiting friends or relatives 475 42.7%
Going out in the evening 281 25.3%
Carrying other items (apart from shopping) 222 20.0%
Carrying children 95 8.5%
Accompanying children 78 7.0%
Education or training 51 4.6%
Other reason 170 15.3%
Total 1112 100.0%

Figure 1. Frequency of use of e-bikes (N¼ 1347) and conventional bikes (N¼ 853) amongst e-bike users.

Table 4. How would you compare your riding an e-bike with riding a conventional cycle?

Much less Less Same or N/A More Much more N

I ride longer distances 8.4% 9.5% 17.5% 23.0% 41.6% 548
I avoid hills 22.4% 39.7% 32.7% 2.6% 2.6% 539
I avoid riding in bad weather 5.6% 17.0% 72.8% 2.8% 1.9% 540
I avoid main roads 3.5% 14.1% 77.1% 2.6% 2.7% 546
I avoid riding in the dark 3.3% 8.3% 84.4% 2.4% 1.5% 540
I feel vulnerable at junctions 7.2% 15.2% 75.1% 2.0% 0.4% 539
People I know think I am strange 0.7% 2.0% 82.7% 10.2% 4.3% 537
I feel I am cheating 0.2% 0.6% 81.4% 15.3% 2.6% 531

INTERNATIONAL JOURNAL OF SUSTAINABLE TRANSPORTATION 969



route to use a cycle path. The “other” reasons were similar
to the “other” reasons in Section 4.2, though with less refer-
ence to aging. The following quote combined several of the
common themes:

“I could use a conventional bike but my e bike is quicker, easier
and I sweat a great deal less, it also means I am not knackered
at the end of my journey.” (e-bike user, male, 51–60)

Most e-bike commuters also used other modes at dif-
ferent times. The most common reasons were bad wea-
ther, followed by needing to drive for work reasons. Table
6 shows the previous modes of commuting replaced by e-
bike; driving a car or van was the most common.
However, respondents who always commute by e-bike
were most likely to have used a conventional cycle as

their main commute mode in the past, whereas those
who mostly or occasionally commute by e-bike were more
likely to have used a car as their previous main com-
mute mode.

Compared with those who sometimes commute by e-
bike, respondents who mostly/always commute by e-bike
were significantly less likely to have a driving license and to
have two or more cars in the household. They were signifi-
cantly more likely to have children and to have no car in
the household.

78 respondents had stopped e-bike commuting. Amongst
a wide range of reasons, the most commonly cited were a
change of job, the e-bike becoming unavailable and a health
condition worsening or improving, allowing a return to con-
ventional cycling.

Figure 2. Main commute modes of the employed or self-employed respondents (N¼ 1224).

Table 5. Why do you commute by e-bike?

N %

My journey is hilly – it is easier than riding a conventional bike 319 58.9%
For environmental reasons 238 43.9%
It is less expensive than driving 237 43.7%
Because I sweat less than I do riding a conventional bike 222 41.0%
It is the quickest way of getting to work 211 38.9%
It is the most predictable way of getting to/from work by a certain time 177 32.7%
It is less expensive than public transport 164 30.3%
I use the e-bike partly because of the cycle paths on my route to work 146 26.9%
The journey is too long for riding a conventional bike 116 21.4%
To avoid paying for parking 106 19.6%
There is no reasonable way for me to get to work by public transport 78 14.4%
So I can carry heavy items 56 10.3%
To drop off or pick up children on my way to/from work 40 7.4%
Other reason 104 19.2%
Total 542 100.0%

Table 6. Before you started commuting by e-bike, what was your main commute mode?.

Previous main commute mode:
Present frequency of commuting by e-bike:

Occasionally Mostly Always All

Cycle (conventional) 31 18.3% 43 28.7% 73 50.7% 147 31.7%
Driving a car or van 108 63.9% 67 44.7% 32 22.2% 207 44.7%
Other 30 17.8% 40 26.7% 39 27.1% 109 23.5%
Total 169 100.0% 150 100.0% 144 100.0% 463 100.0%
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4.5. Travel for work

19% of employed respondents had used an e-bike during
the course of their work, including 41% of those who
mostly/always commuted by e-bike and 29% of those who
occasionally commuted by e-bike. Table 7 shows the pur-
poses of these journeys.

Figure 3 shows the frequency of e-bike use for work pur-
poses over the past month. Frequency of use was analyzed
by gender, age, education, employment and income levels,
using binary cross-tabulations and a multivariate logistic
regression; none of these differences were statistically
significant.

The reasons for e-biking for work travel were broadly
similar to the reasons for commuting shown in Table 5,
although parking problems were more frequently cited, by
39%. Only 9% ticked “because my employer suggested it”.
Respondents were asked who had first proposed they use an
e-bike for work travel. In 86% of cases it was the respond-
ents themselves; employers had only proposed this in 7% of
cases. This will be a significant point for the conclusions.

4.6. Gender differences

As shown in Table 8, the female respondents were mainly
younger, more highly educated and more likely to be
employed (in all sub-categories: full-time, part-time and self-
employed) than the male respondents; household incomes
were similar.

A cross-tabulation with a chi-square test was conducted
by gender with all the questions relating to motivation, e-
bike use and commuting behavior. Table 9 shows all the
variables with statistically significant differences from that
initial sifting process. In the second stage, each of those vari-
ables was treated as the dependent variable in a binary logis-
tic regression with the demographic variables, gender, age,

education, employment status and household income as the
independent variables. As shown in the penultimate column
only three of these differences remained statistically signifi-
cant in those multi-variate regressions. Women were more
likely to buy an e-bike because they were physically unable
to ride conventional bikes and they were more likely to cite
hills as a reason for commuting by e-bike (presumably com-
paring this to the option of conventional cycling). 320
respondents usually commuted by e-bike and sometimes by
other modes; amongst that group, men were more likely to
use a motorbike as the alternative mode.

The interviews suggested that some apparent gender dif-
ferences might relate more to different reporting propen-
sities than to differences of experience. For example, two of
the older male interviewees, who had indicated the “fun”
aspect of e-bike use also mentioned health constraints and
the effort involved in climbing hills but neither of them had
ticked those choices when asked why they had bought an e-
bike in the first place.

5. Motivations and barriers

The interviews and open survey responses provided more
detailed insights into motivations and barriers to purchase
and use of e-bikes. The following themes were especially
prevalent as motivations: benefits to health and wellbeing,
particularly in the context of aging, ill health or disability;
improving fitness; fun and exploration; widening transport
options; and pro-environmental attitudes coupled with inter-
est in reducing car-use. Factors discouraging e-bike purchase
and use included: cost of initial purchase; space, storage and
security concerns (including fear of theft); and weight, size
and maneuverability around physical obstacles on cycle
paths, such as steps and narrow gates.

Many respondents commented that heavy/high speed
motor traffic and poor quality cycle infrastructure created
the same barriers to riding e-bikes as they did to riding con-
ventional bikes. Some interviewees said, however, that riding
an e-bike imbued them with greater confidence when
cycling in traffic because they were able to accelerate more
quickly from junctions and maintain more consistent speeds,
especially up hill.

Although some factors had elements of both the positive
and the negative, sections 5.1 to 5.4 below describe issues

Table 7. For what type of work travel have you used an e-bike?.

N %

Travel to meetings 154 62.9%
Travel between different locations where my work is sometimes based 122 49.8%
Travel to visit clients 84 34.3%
For collections and deliveries 48 19.6%
Other 20 8.2%
Total 245 100.0%

Figure 3. Frequency of e-bike work travel over the past month (N¼ 245).

Table 8. Demographic differences by gender.

Female Male p2 q

Over 61 30.6% 43.7% 31.20 <0.001
Employed 70.1% 60.9% 14.56 <0.001
Degree educated 70.2% 49.5% 75.40 <0.001
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principally viewed as motivations, whilst 5.5 and 5.6 describe
those perceived as barriers.

5.1. Age, health and wellbeing

Survey respondents aged over 61 were more likely to refer-
ence age in relation to e-bikes than any of the younger age
groups. For many in the over-61 age group, e-bikes had
offered an opportunity to extend their “cycling life” when
riding a conventional cycle was becoming more difficult.
This was particularly appreciated for leisure cycling with
family, friends, cycling clubs and mountain biking groups,
because it allowed these respondents to “keep up” with
younger and more energetic members of the group.

Among those who did not own an e-bike, many said they
would consider getting an e-bike to allow them to carry on
cycling as they got older and less fit, even if some would
postpone the decision for as long as possible, perhaps seeing
an e-bike as a necessity (to continue cycling) rather than
a pleasure.

Older respondents were more likely than younger people
to have been motivated to buy an e-bike by specific health
problems, but there were numerous examples of younger
people purchasing an e-bike for this reason too. Some
respondents had been motivated to buy an e-bike because
they were unable to drive for health reasons, and continued
to use it as a form of transport even when their health had
recovered. Numerous respondents, or their family members
(of all ages) used an e-bike due to ongoing disability which
made it hard for them to use a conventional cycle or walk,
as in this example:

“My wife is disabled and rides an electric trike, but at destination
cannot walk far… The Cargo Trike carries her electric
wheelchair increasing our mobility” (e-bike user, male, 51–60)

One person with a disability that affects his walking
mobility saw an e-bike as a potential way of “filling a gap”
between car and mobility scooter “the car being overkill for
short journeys, the (mobility) scooter bulky to store, slower,
range limited and offers no exercise opportunity.”(e-bike non-
user, male, 41–50).

5.2. Fitness

Fitness was the most common theme throughout the open
survey response, mentioned in 31% of comments from
women, and 27% of comments from men. However, views
were mixed as to whether fitness was a motivation or a bar-
rier to using an e-bike. Many users said that riding an e-
bike had improved their fitness (often in association with
the health and wellbeing benefits described in the previous
section). Others - mainly people who had not got an e-bike
- believed that switching to an e-bike from a conventional
bike would have the opposite effect.

“I am concerned for the health of younger people who choose to
ride an electrically assisted bike when they should be using an
unassisted one and getting fitter.” (e-bike non-user, male, over 61)

Indeed, there was a view among some of those who did
not have one that e-bikes were not appropriate for people
who had the capability to ride a conventional cycle.

“I’m probably really the wrong type, in that I’m fit enough that a
E-bike is equal or slower, in speed.” (e-bike user, male, 41–50)

A judgmental tone was not uncommon among dissenters,
for example:

“The only use I can see for E-bikes, is for a reasonable commute,
for someone who is maybe a bit older, has some kind of an
injury, or say a mother/father towing a kids trailer. Young/fit
people riding e-bikes is a joke for anything other than the

Table 9. Gender difference regression (all significant in bivariate p2 tests – not shown).

Female Male N b q Odds

Bought e-bike:
For exercise 55.8% 63.5% 1145 �0.215 0.142 0.806
For fun 29.9% 39.0% 1145 �0.325 0.036 0.723
For parking reasons 30.8% 24.4% 1145 0.158 0.332 1.171
For environmental reasons 40.8% 27.7% 1145 0.332 0.030 1.393
Because physically unable 31.2% 22.2% 1145 0.584 >0.001 1.793
Use e-bike:
For shopping 61.7% 51.0% 1150 0.249 0.085 1.283
To visit friends/relatives 49.2% 39.6% 1150 �0.208 0.257 0.812
To carry children 12.1% 7.1% 1150 �0.147 0.606 0.864
Just for the pleasure 77.9% 84.6% 1150 �0.170 0.334 0.844
Commuting:
Mainly drive 28.6% 38.7% 1207 �0.233 0.117 0.792
Mainly walk 6.2% 3.0% 1207 0.654 0.044 1.923
E-bike and sometimes by motorbike 1.0% 10.3% 320 �2.517 0.020 0.081
E-bike and sometimes as car passenger 13.5% 4.7% 320 1.061 0.045 2.888
E-bike and sometimes walk 24.0% 12.7% 320 0.652 0.086 1.920
E-bike and other modes in bad weather 59.6% 46.0% 320 0.554 0.074 1.740
E-bike because of hills 74.4% 54.3% 464 0.629 0.012 1.876
E-bike because of parking 28.2% 16.0% 464 0.563 0.044 1.755
E-bike for environmental reasons 54.5% 41.3% 464 0.299 0.202 1.349
E-bike because of cycle paths 19.9% 34.7% 464 �0.491 0.077 0.612
Detour to avoid heavy traffic 32.7% 21.3% 463 0.457 0.081 1.579
Use segregated cycle paths 50.6% 64.0% 463 �0.205 0.423 0.815

Not bought e-bike because enjoy cycling 58.8% 78.7% 157 0.396 0.136 1.486
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above… .as for e-MTB’s – scourge of the Earth!” (e-bike non-user,
male, 41–50)

As mentioned in section 4.3, some existing users were
aware of an “image problem” but refuted the claim that e-
bikes were “cheating”.

“E-biking is amazing for all ages and fitness levels, all year
round. Those fair weather cyclists who think it’s cheating should
consider who the real cheats are as they flee back to their cars
when the weather gets bad!w” (e-bike user, male, 31–40)

5.3. Fun and exploration

A discourse of “fun” was apparent in many contributions,
sometime coupled with the opportunities for “exploration”
offered by an e-bike. One interviewee said his e-bike had
added an extra dimension to his retired life, because an e-
bike is a ’range extender’.

“New places to go, new sights to see… .It’s given a new and
pleasant dimension to my life, not to be too dramatic about it,
but it’s the case.” (e-bike user, male, over 61).

Another interviewee (female, over 61) used her e-bike as
her main form of transport but also spoke of her enjoyment
of “going off exploring on it” to test the limits of the battery.
A younger interviewee (male, 26–30) had bought an electric
mountain bike because it was “more fun”. It enabled him to
cover greater distances and also to “take paths where I don’t
know where they go.”

5.4. Widening transport options

Many respondents had bought an e-bike to widen their
transport opportunities. For some it replaced a car or taxi,
for others it replaced conventional cycling, and for others it
replaced walking.

“I was unable to cycle due to health reasons. My e-bikes greatly
improve my range and independence, and enable me to carry my
children easily. I use my e-bike to go shopping instead of taking a
car.” (e-bike user, female, 31–40)

A female interviewee (over 61) had bought an e-trike prin-
cipally to be able to take her grandchildren to nursery. She
and her husband had got used to not having a car in London,
and did not want to buy one when they moved to the South
coast. She used a conventional bike for transport when she
was not carrying children or other cargo. More women than
men mentioned using an e-bike to transport children.

Other respondents had been able to replace driving to
work with commuting by e-bike, for example:

“I now find reasons not to drive my car locally (5 miles) and
cycle by e-bike. My time on the bike has gone up thousands of
percent actively cycling. I now commute a twenty mile one way in
all weathers about four trips out of ten (… ). So I have gone from
little cycling to at least 50 miles per week. (… ) NONE of the
above would have happened without the e-bike. I would have just
looked out of the window and thought "nah" I will drive today!”
(e-bike user, male, 41–50)

This section has described factors which served as moti-
vations for e-bike use. The following sub-sections now

consider some of the barriers articulated by respondents and
interviewees.

5.5. Cost, security and maneuverability

The most frequently cited barrier to e-bike use was the cost
of purchase, plus associated costs of insurance and replace-
ment batteries. The high cost of purchase could exacerbate
fear of theft, especially when e-bikes needed to be parked in
public spaces.

“ … I couldn’t justify spending 7x my annual commute budget
on something that was bound to be stolen if I left it on the
street…”(former e-bike user, female, 41–50)

However, some e-bike owners commented that the initial
outlay should be weighed against cost savings made when
using the e-bike instead of other forms of transport.

“My bike - a longtail e-cargo bike was expensive, I built it up
over a couple of years. However, it is the best investment I have
made for my family; (… ) I have saved money commuting - a lot
of money, and all my children have gained confidence through
time around the bike.” (e-bike user, male, 41–50)

Therefore, whilst the dominant discourse was one of e-
bikes being chiefly available to those on high incomes, some
saw them as suited to people on low incomes too; one
respondent described them as: “perfect for transport for the
low income person/family and of course like myself
pensioners.” (e-bike user, male, over 61)

The weight, size and consequent impact on maneuver-
ability were cited by some non-users as reasons for not buy-
ing an e-bike. Some of those who did use an e-bike
commented on the difficulty of lifting them on and off
trains, as well as negotiating steps at rail stations, which
made them less useful for multi-modal trips. One respond-
ent used her employer’s e-bike but had not bought one for
this reason:

“If it was easier to get bikes on trains, I would certainly buy an
e-bike, but having to book them on and the storage space being
generally inadequate, it’s not generally feasible to make a multi-
modal trip” (e-bike user, female, 41–50).

5.6. Inadequate cycling infrastructure

Poor cycling infrastructure as an inhibitor to e-bike use was
a common theme running through the narratives – particu-
larly the inadequate provision of off-road cycle paths. Fear
of cycling in heavy and fast-moving traffic is perceived as a
major obstacle to greater e-bike uptake in the UK, just as it
impedes all types of cycling.

Some e-bike users commented that even when off-road
routes were available, they were impeded by gates, steps and
kerbs, which could be harder to negotiate on an e-bike than
a conventional bike because of the additional size and
weight. This led to certain paradoxes. Firstly, these obstruc-
tions could be especially challenging for mobility-impaired
people who otherwise regarded e-bikes as empowering.
Secondly, people who used e-cargo-bikes/trikes for trans-
porting children could be impeded from using segregated
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cycle routes (their preference when carrying the children,
for safety reasons) by the difficulty of maneuvering e-cargo-
bike around gates and other obstructions on such routes.
Paradoxically, one interviewee said she was less able to use a
safer, traffic free route carrying her children in her cargo
bike than she was when cycling on her own using a conven-
tional bicycle.

6. Discussion

The survey and interviews revealed a great diversity in the
types of people using e-bikes and the purposes of their use
in the UK. The e-bikes were used differently from conven-
tional bikes, permitting riders to travel longer distances,
climb more hills, cope with more challenging road condi-
tions, ride more in bad weather and continue riding when
health problems or advancing age might curtail their con-
ventional cycling. The results showed similar patterns of use
to those that have been found in other countries, particu-
larly other Western Countries with relatively low levels of
cycling, such as the USA, Canada and Australia. The mul-
tiple factors that combine to form a country’s “cycling
culture” appear to shape e-bike-use in a similar way to its
shaping of conventional cycling. One feature of the UK
population of e-bike users that is shared with both “low”
and “high” cycling countries, however, is their popularity
among older age groups. Although our non-probabilistic
sample does not permit firm conclusions to be drawn on
the characteristics of e-bike users in the UK population, it is
notable that 39% of the respondents were aged over 60 -
considerably higher than the 29% of the UK population
aged 60 or over (ONS, 2020). The propensity for higher
ownership or use among older people corresponds with
results from countries as different in their cycling cultures
as the Netherlands (Kroesen, 2017), Austria (Wolf &
Seebauer, 2014) and the USA (MacArthur et al., 2014).

Our study suggests that men strongly outnumber women
among e-bike users in the UK – a situation that parallels
other countries with lower rates of cycling, such as Australia
and the USA (e.g., Johnson and Rose; MacArthur et al.,
2014, 2018 ), but contrasts with countries such as the
Netherlands, Denmark and (Dutch-speaking) Belgium,
where rates of cycling are high for both genders. The pro-
portion of women in our sample was boosted slightly but
remained less than a third – it seems that e-biking is similar
to conventional cycling in the UK in that respect. However,
the gender differences in the use and attitudes to e-biking
were less pronounced than expected; this concurs with
Haustein and Møller (2016a) findings, that there is little dif-
ference between genders in their segmentation of enthusias-
tic, utilitarian and recreational e-bike users in Denmark.
Our own results may have been influenced by the sample, as
the women were generally younger and more highly edu-
cated than the men. This largely explains why few of the
bivariate differences shown in Table 9 remained significant
in a multivariate regression. It is notable that male and
female respondents both mentioned reasons related to health
or physical problems in equal proportions, although the

men were generally older. This might suggest that women
are more likely to switch from conventional cycling to e-bik-
ing for health reasons at a younger age, or it might reflect a
lower propensity to report such reasons amongst the men,
as suggested by two of the interviews.

The relatively high proportion of respondents in higher
household income brackets corresponds with several other
studies that have found a positive association between e-bike
use and household income (Bourne et al., 2020; MacArthur
et al., 2014; Simsekoglu & Kl€ockner, 2019). However, we
also observed a strong negative correlation between age and
income in the sample, with 53% of those aged 60 or younger
having a household income of more than £55,000, compared
with only 23.5% of the over-60s. This suggests that the cost
of e-bikes is not necessarily suppressing their popularity
amongst older, retired people on more modest incomes.

The reasons for buying or considering an e-bike (in
Table 2) revealed a paradox: most current owners cited
“exercise” but also the fact that they are “less effort than a
conventional bike”; they were more likely to cite both of
these reasons compared to people who were considering an
e-bike. Over three quarters of the current e-bike users also
ride conventional bikes so most would be making this com-
parison based on recent experience. Similarly, a recent
review (Bourne et al., 2020) found both “reduced overall
effort in comparison to conventional cycling” and
“improved health” to be among the most reported benefits
of e-cycling. Some of the interviewees describe how e-biking
entirely replaced conventional cycling for them, usually due
to aging, declining fitness and/or health problems, but the
broader pattern emerging from the survey suggests a more
gradual transition where e-biking replaces some journeys
previously covered on a conventional bike or other modes
and also enables some new journeys. Although e-bikes take
less effort than conventional bikes they enable exercise
which might not otherwise happen. The strong discourse -
in the qualitative parts of our study – of an e-bike
“extending one’s cycling life”, corresponds with studies in
Canada (Leger et al., 2019), Australia (Johnson & Rose,
2015) and Belgium (Van Cauwenberg et al., 2019).

Prominent amongst the barriers to e-biking were con-
cerns about: cost, storage, fear of theft; and maneuverability
difficulties caused by the greater size and weight of the
bikes. These are consistent with findings across numerous
countries (e.g., Bourne et al., 2020; Haustein & Møller,
2016b; MacArthur et al., 2014; Simsekoglu & Kl€ockner,
2019). Road conditions were found to be another strong
deterrent to e-biking in the UK, a feature shared with the
perceptions of e-cyclists in other low-cycling countries (e.g.,
Dill & Rose, 2012), contrasting with the observations of
Fishman and Cherry (2016) that e-bike sales were strongest
in those countries which had removed infrastructure and
safety barriers. Although some e-bike riders reported feeling
more confident on main roads than they did on a conven-
tional cycle, most of them used separate cycle infrastructure,
where possible; poor design sometimes prevented this.

The findings around road conditions and infrastructure
reflect similar findings from studies of conventional cycling
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(Hull & O’Holleran, 2014; Marqu�es et al., 2015). Countries
and cities (particularly in Europe) with a strong cycling cul-
ture also tend to have better infrastructure (see for example:
Pucher & Buelher, 2007; Haustein et al., 2020 ). The causal
mechanisms are difficult to isolate but they appear to oper-
ate in both directions, i.e., better infrastructure helps to fos-
ter or strengthen local cycling cultures, which then provide
greater political support for better infrastructure. The
example of Seville shows how radical infrastructure interven-
tions may transform that relationship, creating a new cycling
culture where none existed previously (Marqu�es
et al., 2015).

The survey found that e-bikes are becoming more widely
used both for commuting and for work travel in the UK.
Amongst the reasons for e-bike commuting chosen by
respondents (in Table 5) most imply a comparison with all
other modes, e.g.: convenience, speed and predictability.
However, the first and third choices, hill-climbing and
reduced sweating, imply a comparison with conventional
cycling. As shown in Table 6, those who always commute
by e-bike were most likely to have used a conventional cycle
as their main commute mode in the past. This, combined
with the evidence above about reasons for purchase, suggests
that at present e-bikes are making most progress amongst
existing (or former) cyclists in the UK. However, those who
mostly commute by e-bike were more likely to have used a
car as their previous main commute mode, indicating that a
degree of commute mode substitution from car to e-bike
has occurred. This survey did not provide enough granular-
ity to measure the degree of change. Future surveys could
elucidate this by measuring the number of days that
respondents commute by car, e-bike or other modes in a
typical week. Previous research has shown mixing driving
and cycling to work (using a conventional cycle) to be rela-
tively common (e.g., Chatterjee et al., 2016). E-bikes may be
moving these “modal-mixers” along a pathway from mostly
driving to mostly cycling. Previous studies of e-bike trials in
the UK and the Netherlands (Cairns et al., 2017; de Kruijf
et al., 2017; Plazier et al., 2017) suggest considerable poten-
tial for commute mode shift from car-driving to e-bikes, but
more incentives may be needed in the UK to realize
this potential.

The responses on work-use also suggest that the potential
of e-bikes has yet to be fully realized. In the vast majority of
cases, employees took the initiative, particularly for travel to
meetings and between employers’ locations. In Melia (2016)
individual managers, sometimes motivated by pro-environmen-
tal values, were the catalysts for a switch to e-biking amongst
teams of mobile health professionals. It seems that few employ-
ers have yet promoted the idea in the UK, and there continues
to be limited international evidence on the use of e-bikes for
work (as distinct from commuting) purposes.

7. Conclusions

This article reports the findings of a large-scale survey of e-
bike users in the UK, the first of its kind in the recent litera-
ture. It was conducted before the COVID-19 pandemic

transformed the transport policy landscape in the UK, as in
many other affected countries. In July 2020, following con-
cerns about capacity reductions in public transport, the UK
government published a “bold vision for cycling and
walking” including additional funding for cycling infrastruc-
ture and a package of incentives to subsidize e-bikes (DfT,
2020c). It was accompanied by guidance, which aims to raise
the standards of cycling infrastructure design (DfT, 2020a).
By contrast, the transport decarbonization strategy, made no
mention of e-bikes (DfT, 2020b). Recent research has shown
how cycling, including e-biking, does substitute for car driv-
ing and can, therefore, contribute to decarbonization (Brand
et al., 2021).

The findings of this study would support the view that e-
bikes have potential, which has not yet been realized, to ful-
fill a wide range of transport needs. They support people
with physical constraints to continue cycling; they enable
people to cover longer distances, carry cargo and children,
overcome hills and cope more easily with bad weather.
Their use in the UK has been mainly amongst current or
former riders of conventional bikes. The main challenge for
transport policy will be to attract people who would not
otherwise cycle to take up e-biking. These findings also sug-
gest that governments could do more to promote e-biking
for specific purposes, particularly for work travel, which is
an undeveloped area. The delivery of freight and the trans-
port of mobile workers within dense urban areas (following
Melia, 2016) are both areas where e-bikes could assist
national efforts to decarbonize transport.

As with conventional cycling, there is a gender gap in
most countries, including the UK, which other studies have
mainly ascribed to hostile conditions on the roads and the
aggressive culture this has fostered (Aldred et al., 2016;
Steinbach et al., 2011). This study found some evidence of
greater concern about this amongst women but the gender
differences were not as great as expected.

Many of the reasons constraining e-biking are similar to
those constraining conventional cycling (plus the additional
cost and related security concerns). Although some e-bike
users were more prepared to ride in heavy traffic than they
would on a conventional bike, heavy traffic remained a con-
cern for many, and most commuters used separate cycle
infrastructure where this was available. High quality cycle
paths that can accommodate larger bicycles, tricycles and
cargo-bikes are particularly important if the potential of e-
bikes is to be realized. This implies that the success or fail-
ure of the UK government’s aspirations to improve condi-
tions for cycling for people of all ages and capacities will
also apply to the future of e-biking.
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