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Electrically assisted bicycles (e-bikes) can have 
an important role in enabling UK transport to 
achieve net zero, improve air quality, increase 
levels of physical activity and improve mental 
and physical health. This briefing note examines 
the current evidence on the environmental and 
health impacts of e-cycling, highlighting why the 
promotion of e-cycling should be a key 
component to address UK health, climate and 
clean air challenges. 

Background 

The movement of goods and people is 
fundamental for the economic and social 
development of an area. However, the transport 
sector is responsible for 24% of total carbon 
dioxide (CO2) emissions in the UK1 and 
significantly contributes to toxic air pollution (e.g., 
particulate matter and nitrogen dioxide)2. Road 
transport related CO2 emissions and air pollutants 
are harmful to human physical and mental 
health3. To reduce CO2 emissions, the UK has 
focused on the electrification of passenger cars 
and light good vehicles4. However, to meet the 
UK Climate Change Committee goal of transport 
decarbonisation to deliver net-zero by 2050,5 car 
use must also be reduced6, 7.  

E-bikes have been identified as a means through 
which to reduce land-based transport emissions 

by modal shift away from motorised transport8, 9. 
At the same time e-bike use can improve 
individual health through increased physical 
activity10 and potentially reduce traffic and 
associated air pollution. An e-bike, in this context, 
refers to a pedal assisted electric bicycle, in 
which the individual must pedal for assistance to 
be provided. These e-bikes are legally classified 
as bicycles in the UK with a maximum power 
output of 250 Watts and a top assisted speed of 
25 km/hr. Sales of e-bikes in Europe grew by 
284% between 2010 and 2016, while sales of 
conventional bicycles decreased by 5%11. While 
trends in e-bike sales have been slower in the 
UK, they are rising11, with sales of both on- and 
off-road e-bikes increasing. The COVID-19 
pandemic significantly accelerated bike sales, 
including e-bikes, both in the UK and globally. 
Specifically in the UK, Halfords reported that 24% 
of all bicycles purchased in 2020 were electric12. 

Who uses e-bikes 

Historically, in countries with low levels of 
cycling, such as the UK, older adults and women 
were less likely to participate in cycling13. E-
cycling has been shown to appeal to a wide 
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Overview 

• E-bike use has the potential to reduce 
transport related emissions and traffic 
congestion to a greater extent than electric 
cars. 

• Engaging in e-cycling can positively impact 
individual’s physical and mental health. 

• The true potential of promoting e-bike use in 
the UK is not fully understood due to a lack 
of data collection and monitoring of e-bike 
initiatives. 

Environmental and Health Impacts of E-cycling 
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range of individuals and may therefore serve to 
increase the diversity of cyclists. 

A survey of over 2,000 e-bike users and potential 
users in the UK found that many older adults 
switched from conventional cycling to e-cycling 
due to physical constraints14. As such, e-bikes 
extended active travel behaviour into later life. 
Similar findings have been reported in Canada, 
the USA, Australia and the Netherlands15-19. 

Younger adults, including women, are also 
adopting e-bikes, primarily for utilitarian 
purposes20. In New Zealand, a country with low 
rates of cycling, women reported using e-bikes 
to transport their children and shopping21. Data 
from the Netherlands reveals that the fastest 
growing e-bike user group is working mothers 
who use e-bikes for transport22. 

Health impacts of e-cycling 

E-cycling as physical activity 

Globally, one quarter of adults are physically 
inactive, meaning they engage in less than the 
recommended 150-minutes of moderate 
intensity activity or 75-minutes of vigorous 
intensity activity per week23. In the UK, physical 
inactivity is associated with 1 in 6 deaths per year, 
equal to smoking24, and costs the UK economy 
£7.4 billion a year, including $0.9 billion to the 
NHS25. 

Engaging in regular physical activity of at least a 
moderate intensity reduces the risk of 
developing and dying from cardiovascular and 
respiratory diseases, type 2 diabetes and several 
cancers26-29. Acute physiological studies 
demonstrate that, for adults, e-cycling is at least 
a moderate-intensity activity and in some cases 
maybe a vigorous-intensity activity10, 30.   

Unsurprisingly, e-cycling is a less strenuous 
activity than conventional cycling which has led 
some to suggest that its promotion may reduce 
an individual’s overall physical activity, if 
prompting a switch from conventional cycling. 
However, individuals ride e-bikes more 

frequently and for longer periods of time than 
conventional bicycles, leading to greater weekly 
energy expenditure and better health31, 32. 

Long term health benefits of e-cycling 

Intervention studies show that e-cycling can 
increase individual physical fitness by up to 10% 
in both inactive adults and those with chronic 
disease33-36. This is significant as increased fitness 
reduces the risk of mortality37, 38. Among 
individuals with Type 2 diabetes e-cycling has 
been found to have a favourable impact on 
weight, waist circumference, glucose disposal 
and insulin resistance33.  

Regarding mental health, intervention studies 
show that e-cycling leads to improvements in 
quality of life33, 39. This is supported by qualitative 
studies among new and regular e-bike users 
which consistently report that e-cycling is 
enjoyable and has a positive impact on user 
well-being40-44. That e-cycling is consistently 
reported as enjoyable is important, as enjoyment 
of exercise is strongly associated with greater 
future engagement45. This enjoyment is a unique 
aspect of e-cycling compared to forms of active 
travel. 

Exposure to air pollution 

Engagement in physical activity reduces the risk 
of several chronic diseases. But long-term 
exposure to air pollution increases the risk of 
these diseases and can significantly harm human 
health46-50. The higher ventilation rates associated 
with active travel may result in greater intakes of 
air pollutants51, 52 potentially negatively impacting 
health. It is therefore important to consider the 
risk-benefit trade-offs between the effect of 
physical activity from active travel and air 
pollution exposure on health.  

A review of 10 European studies revealed that 
cyclists were, on average, less exposed to fine 
particulate matter, black carbon, and carbon 
monoxide than car drivers53. However, the study 
failed to account for the higher ventilation rates 
during active travel in comparison to sedentary 
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travel. A 2020 modelling study, which accounted 
for differing ventilation rates, concluded that 
active commuting by walking or cycling reduces 
the risk of all-cause mortality in healthy adults 
even in high air pollution environments54. Overall, 
evidence from both epidemiological and 
modelling studies demonstrates that the long-
term benefits of being physically active through 
active travel outweigh the risks of exposure to 
air pollution in high income countries55.  

Given that e-cycling is associated with lower 
physical exertion, particularly on uphill sections 
compared to conventional cycling10, it is 
probable that e-cycling leads to lower intake of 
air pollutants and a potentially more favourable 
overall impact on health. 

Using data from an e-bike share scheme in 
Barcelona, a recent health impact assessment 
modelled the effects of physical activity and air 
pollution exposure, specifically fine particulate 
matter, on premature mortality56. A 10% increase 
in e-cycling, as a result of shifts away from 
private car use or public transport, led to minor 
increases in the number of annual premature 
deaths of 1.6 and 13.0 respectively. However, the 
additional physical activity, on switching from 
private car use or public transport to e-bikes, led 
to reductions in annual premature deaths of 6.1 
and 58.5 respectively. This suggests that the 
physical activity benefits of e-cycling outweigh 
the disbenefits of increase exposure to air 
pollution.   

Environmental impacts of e-cycling 

Substitution of other transport modes 

Studies consistently report perceived increases 
in the frequency and duration of cycling 
following the acquisition of an e-bike32, 57. A 
recent study reported that individuals who 
purchased an e-bike increased their average 
daily cycling distance from 2.1 to 9.2km per day58. 

As individuals are willing to travel further on e-
bikes, e-cycling has the potential to replace 
longer motorised vehicle trips than conventional 

bicycles. The degree of substitution of a car for 
an e-bike ranges from 20% to 86% 59. Longitudinal 
data from the Netherlands, a country with high 
levels of cycling, revealed that e-bikes are 
substituting for car trips, particularly when used 
for commuting22. This is one of the reasons why 
some call them a ‘game changer’. 

The degree to which e-cycling substitutes for 
one mode of transport over another is influenced 
by the primary mode of transport prior to the 
introduction of the e-bike. As such, in the UK, 
where the car is the primary mode of transport60 
e-bikes have the potential to make large 
changes to individuals transport patterns.  

Reducing emissions 

E-bikes can contribute to the decarbonisation of 
land-based transport. Data from several studies 
suggest that each e-bike adopted saves 2000 
kms driven and 460 kg CO2 emitted per year61. 

E-bikes have greater decarbonisation potential 
than conventional bicycles as e-bike users are 
willing to engage in longer journeys. As such, 
they have the ability to replace more car 
journeys, particularly in suburban and rural areas. 
In England, one fifth of all distance travelled is for 
journeys of 13-25km. These are journeys that are 
difficult to serve by walking and cycling but are 
reasonable to complete on a e-bike. A recent 
modelling study estimated the maximum 
capability of e-biking to reduce CO2 emissions 
by substituting for private car travel9: if everyone 
had access to an e-bike, the carbon reduction 
capability across England would be 24.4 million 
tonnes CO2 per year (over 35% of passenger car 
CO2 emissions in the UK). This equates to a mean 
saving of 580kgCO2 per year per person; the 
potential saving is greatest in rural and sub-urban 
areas, where individual annual mileage is greater.  

In addition to direct carbon reductions from 
modal shift, the substitution of motorised 
vehicles for e-bikes will lead to reduced 
emissions of nitrogen oxides and particulate 
matter62 which will help improve air quality. 
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Whole life cycle impacts 

It is important to note that e-bikes are not zero 
carbon. There are manufacturing and charging 
related emissions, increasing their carbon 
footprint relative to conventional bicycles63: an 
estimated average life cycle footprint of 24 
gCO2e per passenger km, compared to 7 gCO2e 
per passenger km for a conventional bicycle64. 
Charging the e-bikes accounts for approximately 
50% of total emissions64. However, in countries 
with a high share of renewable electricity 
generation, such as New Zealand, charging 
emissions account for less than 20% of total 
emissions65. Privately owned e-bikes have lower 
average life cycle emissions than shared e-bike 
systems due to lower operational emissions in 
redistributing them, and their longer lifespan62, 64.  

Safety concerns 

Concerns have been raised regarding increased 
traffic incidents associated with e-cycling 
compared to conventional cycling. Early studies 
reported that e-bike users were more likely to be 
involved in a serious crash66. However, many 
studies failed to account for cycling frequency 
and duration (i.e., the amount of exposure to risk). 
When controlling for the distance travelled, there 
was no difference in emergency treatment 
between the two bike types67, 68. Furthermore, 
many individuals report feeling safer riding an e-
bike than a conventional bike as the electrical 
assistance enables them to keep up with traffic69-

71. In the UK, fears associated with riding amongst 
high speed motorised vehicles and a lack of 
segregated cycling infrastructure are key barriers 
to riding an e-bike14. It is important to note that, in 
regard to cycling, the perception of risk is 
disproportionate to the actual level of risk from 
motorised traffic among potential riders72. Fear of 
theft is also a key barrier to e-cycling due to poor 
parking facilities both at home and in public 
spaces59. 

Recommendations  

Policy initiatives 

• A network of high quality, segregated cycling 
infrastructure will enable e-bike use14.  

• Safe charging and parking facilities both in 
home and work locations will increase e-bike 
use and reduce theft concerns59, 73. 

• The cost of purchasing an e-bike limits 
uptake, particularly among younger adults14, 59. 
E-bike subsidies have had a positive impact 
on purchasing and use; in the UK, a subsidy of 
£250 could increase e-bike purchasing74. 

• These ‘pull’ policies should be coupled with 
‘push’ policies such as restricting and 
disincentivising private car and motorcycle 
use in cities62, 75. 

Data monitoring 

• Data from natural experiments, over long 
periods of time (i.e., 5-years or greater), are 
required to examine the effectiveness of e-
bike policy initiatives on public health and the 
environment. 

• The characteristics of e-bike users in the UK 
remains unclear due to the lack of monitoring. 
E-cycling should be classified separately in 
the national travel survey. This information is 
important to identify where e-bike promotion 
campaigns should be targeted.  

What about e-scooters? 

E-scooters do not offer the same benefits as e-
bikes. Data from e-scooter users and shared e-
scooter schemes in the USA highlight that e-
scooter trips primarily replace walking, cycling or 
e-cycling trips, as opposed to motorized vehicle 
trips76, 77, and potentially reduce physically active 
travel if switched from higher-intensity modes 
such as cycling or walking. E-scooters therefore 
have less potential to improve health than e-
bikes56. Furthermore, private and shared e-
scooters have slightly higher life cycle 
emissions64 and therefore also offer less 
environmental benefits than e-bikes. 
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